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About This Manual

ThismanualdescribeshowtoinstallandconfiguretheNI-XNEThardware
andsoftwareandsummarizestheCAN,FlexRay,andLINstandards.Italso
includestheNI-XNETLabVIEWandCAPIreference.

Related Documentation

Thefollowingdocumentscontaininformationthatyoumayfindhelpfulas
youreadthismanual:

• NI-XNET Hardware and Software Help

• NI-XNET Tools and Utilities Help

• NI-XNET Hardware and Software Installation Guide
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1
Introduction

WelcometoNI-XNET,theNationalInstrumentssoftwareforCAN,
FlexRay,andLINproducts.

NI-XNETisdesignedtomeetthefollowinggoals:

• Ease of use:NI-XNETfeaturesprovidefundamentalconceptssothat
youcangetstartedwithprogramming.

• Consistency:NI-XNETusescommonindustryconceptsfor
embeddednetworkssuchasCAN.Theseconceptshelptoabstractthe
differencesbetweenprotocols,soyoucanfocusonyourapplication.

• Completeness:NI-XNETprovidesabroadspectrumoffeatures,from
easy-to-usesignalI/O,downtomoreadvancedstreamingofraw
frames.Youcanusethesefeaturessimultaneouslyonthesame
interface:inputalongwithoutputandsignalI/OalongwithframeI/O.

• Performance:ReadandWritefunctionsaredesignedto
execute quickly,withoutlossofdata.PerformanceforLabVIEW
Real-Time (RT)applicationsisakeyfocusofNI-XNETsoftwareand
hardwarearchitecture.

IfyouarenewtotheCANprotocol,refertoAppendix A,Summary of the 

CAN Standard,foranintroduction.IfyouarenewtotheFlexRayprotocol,
refertoAppendix B,Summary of the FlexRay Standard,foran
introduction.IfyouarenewtotheLINprotocol,refertoAppendix C,
Summary of the LIN Standard,foranintroduction.

Chapter 3,NI-XNET Hardware Overview,summarizesthefeaturesof
NationalInstrumentshardwareforCAN,FlexRay,andLIN.

IfyouuseLabVIEWforprogramming,refertoGetting Startedin
Chapter 4,NI-XNET API for LabVIEW,foradescriptionofNI-XNET
softwareconceptsandprogrammingmodels.

IfyouuseC,C++,oranotherlanguageforprogramming,refertoGetting 

StartedinChapter 5,NI-XNET API for C,foradescriptionofNI-XNET
softwareconceptsandprogrammingmodels.
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2
Installation and Configuration

ThischapterexplainshowtoinstallandconfigureNI-XNEThardware.

Safety Information

Thefollowingsectioncontainsimportantsafetyinformationthatyoumust
followwheninstallingandusingthemodule.

Donotoperatethemoduleinamannernotspecifiedinthisdocument.
Misuseofthemodulecanresultinahazard.Youcancompromisethesafety
protectionbuiltintothemoduleifthemoduleisdamagedinanyway.Ifthe
moduleisdamaged,returnittoNationalInstruments(NI)forrepair.

Donotsubstitutepartsormodifythemoduleexceptasdescribedinthis
document.Usethemoduleonlywiththechassis,modules,accessories,and
cablesspecifiedintheinstallationinstructions.Youmusthaveallcovers
andfillerpanelsinstalledduringoperationofthemodule.

Donotoperatethemoduleinanexplosiveatmosphereorwheretheremay
beflammablegasesorfumes.Ifyoumustoperatethemoduleinsuchan
environment,itmustbeinasuitablyratedenclosure.

Ifyouneedtocleanthemodule,useasoft,nonmetallicbrush.Makesure
thatthemoduleiscompletelydryandfreefromcontaminantsbefore
returningittoservice.

OperatethemoduleonlyatorbelowPollutionDegree2.Pollutionis
foreignmatterinasolid,liquid,orgaseousstatethatcanreducedielectric
strengthorsurfaceresistivity.Thefollowingisadescriptionofpollution
degrees:

• PollutionDegree1meansnopollutionoronlydry,nonconductive
pollutionoccurs.Thepollutionhasnoinfluence.

• PollutionDegree2meansthatonlynonconductivepollutionoccursin
mostcases.Occasionally,however,atemporaryconductivitycaused
bycondensationmustbeexpected.
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• PollutionDegree3meansthatconductivepollutionoccurs,ordry,
nonconductivepollutionoccursthatbecomesconductivedueto
condensation.

Youmustinsulatesignalconnectionsforthemaximumvoltageforwhich
themoduleisrated.Donotexceedthemaximumratingsforthemodule.
Donotinstallwiringwhilethemoduleislivewithelectricalsignals.

Donotremoveoraddconnectorblockswhenpowerisconnectedtothe
system.Avoidcontactbetweenyourbodyandtheconnectorblocksignal
whenhotswappingmodules.Removepowerfromsignallinesbefore
connectingthemtoordisconnectingthemfromthemodule.

Operatethemoduleatorbelowtheinstallation category1markedonthe
hardwarelabel.Measurementcircuitsaresubjectedtoworking voltages2
andtransientstresses(overvoltage)fromthecircuittowhichtheyare
connectedduringmeasurementortest.Installationcategoriesestablish
standardimpulsewithstandvoltagelevelsthatcommonlyoccurin
electricaldistributionsystems.Thefollowingisadescriptionofinstallation
categories:

• InstallationCategoryIisformeasurementsperformedoncircuitsnot
directlyconnectedtotheelectricaldistributionsystemreferredtoas
MAINS3voltage.Thiscategoryisformeasurementsofvoltagesfrom
speciallyprotectedsecondarycircuits.Suchvoltagemeasurements
includesignallevels,specialequipment,limited-energypartsof
equipment,circuitspoweredbyregulatedlow-voltagesources,and
electronics.

• InstallationCategoryIIisformeasurementsperformedoncircuits
directlyconnectedtotheelectricaldistributionsystem.Thiscategory
referstolocal-levelelectricaldistribution,suchasthatprovidedbya
standardwalloutlet(forexample,115ACvoltageforU.S.or230AC
voltageforEurope).ExamplesofInstallationCategoryIIare
measurementsperformedonhouseholdappliances,portabletools,and
similarmodules.

1Installationcategories,alsoreferredtoasmeasurementcategories,aredefinedinelectricalsafetystandardIEC61010-1.
2WorkingvoltageisthehighestrmsvalueofanACorDCvoltagethatcanoccuracrossanyparticularinsulation.
3MAINSisdefinedasahazardousliveelectricalsupplysystemthatpowersequipment.Suitablyratedmeasuringcircuitsmay
beconnectedtotheMAINSformeasuringpurposes.
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• InstallationCategoryIIIisformeasurementsperformedinthebuilding
installationatthedistributionlevel.Thiscategoryrefersto
measurementsonhard-wiredequipmentsuchasequipmentinfixed
installations,distributionboards,andcircuitbreakers.Otherexamples
arewiring,includingcables,busbars,junctionboxes,switches,socket
outletsinthefixedinstallation,andstationarymotorswithpermanent
connectionstofixedinstallations.

• InstallationCategoryIVisformeasurementsperformedattheprimary
electricalsupplyinstallation(<1,000V).Examplesincludeelectricity
metersandmeasurementsonprimaryovercurrentprotectiondevices
andonripplecontrolunits.

Measurement & Automation Explorer (MAX)

YoucanuseMeasurement&AutomationExplorer(MAX)toaccessall
NationalInstrumentsproducts.LikeotherNationalInstrumentshardware
products,NI-XNETusesMAXasthecentralizedlocationforXNET
deviceconfiguration.

TolaunchMAX,clicktheMeasurement & Automationshortcutonthe
desktoporselectStart»Programs»National Instruments»Measurement 

& Automation.

ForinformationabouttheNI-XNETsoftwareinMAX,consulttheonline
helpatHelp»Help Topics»NI-XNET.

YoucanviewhelpforMAXConfigurationtreeitemsusingthebuilt-in
MAXhelppane.Ifthishelppanedoesnotappearontherightsideofthe
MAXwindow,clicktheShow Helpbuttonintheupperrightcorner.
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Verifying NI-XNET Hardware Installation

TheMAXConfigurationtreeDevices and Interfacesbranchlists
NI-XNEThardware(alongwithotherlocalcomputersystemhardware),
asshowninFigure 2-1.

Figure 2-1.  NI-XNET Hardware Listed in MAX

IftheNI-XNEThardwareisnotlistedhere,MAXisnotconfiguredto
searchfornewdevicesonstartup.Tosearchforthenewhardware,
press<F5>.

ToverifyinstallationoftheNI-XNEThardware,right-clicktheNI-XNET
deviceandselectSelf-Test.Iftheself-testpasses,thecardiconshowsa
checkmark.Iftheself-testfails,thecardiconshowsanXmark,andthe
Test Statusintherightpanedescribestheproblem.RefertoChapter 6,
Troubleshooting and Common Questions,forinformationaboutresolving
hardwareinstallationproblems.

XNET Device Firmware Update

ForPXIExpressdevicesandCSeriesmodules,thefirmwareisnotupdated
automaticallywhenyouopenanXNETsession.TherightpaneinMAX
displaysthefirmwarestatus.
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IfthefirmwareontheXNETdevicedoesnotmatchtheversiontheXNET
softwareexpects,ayellowwarningisdisplayedonthedeviceicon,anda
messageisdisplayedintherightpane,asshowninFigure 2-2.Inthiscase,
youcanusetheUpdate Firmwarebuttontoapplytheproperfirmware
versiontothedevice.

Figure 2-2.  XNET Firmware Mismatch



Chapter2 InstallationandConfiguration

NI-XNETHardwareandSoftwareManual 2-6 ni.com

Configuring NI-XNET Interfaces

TheNI-XNEThardwareinterfacesarelistedunderthedevicename.To
changetheinterfacename,selectanewonefromtheNameboxintheright
pane,asshowninFigure 2-3.

Figure 2-3.  Renaming an Interface

LabVIEW Real-Time (RT) Configuration

LabVIEWReal-Time(RT)combineseasy-to-useLabVIEWprogramming
withthepowerofreal-timesystems.WhenyouuseaNationalInstruments
PXIcontroller,youcaninstallaPXI-XNETcardandusetheNI-XNET
APItodevelopreal-timeapplications.Forexample,youcansimulatethe
behaviorofacontrolalgorithmwithinaXNETdevice,usingdatafrom
receivedCANorFlexRaymessagestogenerateoutgoingCANorFlexRay
messageswithdeterministicresponsetimes.

WhenyouinstalltheNI-XNETsoftware,theinstallercopiescomponents
forLabVIEWRTtotheWindowssystem.AswithanyotherNIproductfor
LabVIEWRT,youthendownloadtheNI-XNETsoftwaretotheLabVIEW
RTsystemusingtheRemote SystemsbranchinMAX.Formore
information,refertotheLabVIEWRTdocumentation.
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AfteryouinstalltheNI-XNEThardwareanddownloadtheNI-XNET
softwaretotheLabVIEWRTsystem,youcanverifytheinstallation.Find
yourRTtargetunderRemote SystemsandopentheDevices and 

Interfacesitem.PerformaselftestforallinstalledNI-XNETdevices.

Getting Started with CompactRIO

WhenyouuseaCSeriesNI-XNETmoduleinaCompactRIOchassis,the
NI-XNETfeaturesonLabVIEWRTarethesameasonotherLabVIEW
RTtargets,suchasPXI.Nevertheless,thecommunicationbetweenthe
NI-XNETRTdriverandmoduledoesnotexistinthedefaultFPGAVIthat
shipswithCompactRIO.PriortousingNI-XNETfeatures,youmustuse
LabVIEWFPGAtocompileandrunanFPGAVIthatcontainstherequired
communicationlogic.

ThefollowingstepsdescribehowtouseaCSeriesNI-XNETmoduleina
CompactRIOchassisfromitsout-of-boxconfiguration.

1. Installtherequiredsoftwaretothehostcomputer.

a. LabVIEW (Including RT and FPGA)

InstallLabVIEW,LabVIEWReal-Time,LabVIEWFPGA,and
NI-RIO.

Forsupportedversionsofthesoftwarementionedabove,referto
theSupported PlatformssectionintheNI-XNETreadmefile.

b. NI-XNET

InstallNI-XNETaftertherequiredLabVIEWcomponents.

2. InstallNI-XNETtotheCompactRIORTcontroller.

UseMAXtofindyourCompactRIOcontrollerunderRemote 

Systems,thenright-clickSoftwareandselectChange/Remove 

Software.Therearetwowaystoinstalltherequiredcomponents:

• NI-RIO with NI Scan Engine Support

Ifthisselectionisdimmed,refertotheexplanationontherightto
resolvetheproblem,orusecustominstallation.Afterselecting
thisitem,thenextpagedisplaysalistofadd-ons.Scrolldownto
thebottomoftheadd-onlisttocheckNI-XNET.

• Custom Software Installation

Custominstallationcanbeusefuloncontrollerswithsmall
amountsofmemorybecauseyoucanuseittoavoidinstalling
unusedcomponents.SelecttheNI-XNETitem,whichinturn
selectstherequireddependencies(forexample,NI-RIOIOScan).
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3. AddmodulestotheLabVIEWproject.

TocompileanFPGAVIwiththerequiredcommunicationlogic,you
mustaddNI-XNETmodulesinaLabVIEWproject.

a. Addthecontroller.

Assumingyourcontrollerisonline,youcanright-clicktheproject
itemandselectNew»Targets and Devices»Existing target or 

device,thenselectyourcontrollerunderReal-Time 

CompactRIO.Ifyourcontrollerisoffline,youcanadditby
selectingNew target or device.

b. Selectthechassisprogrammingmode.

Whenyouaddthecontroller,adialogasksyoutoselectthe
programmingmodeforthechassis.AlthoughNI-XNETusesscan
enginecomponents,youmustselectLabVIEW FPGA Interface
asthechassismode.Thisconfiguresthechassistosupport
compilinganFPGAVI.

IfaDiscover C Series Modules?dialogappears,clicktheDo Not 

Discoverbuttonandproceedtostepd.

c. IgnoreerrorsfordiscoveredNI-XNETmodules.

LabVIEW2010mayreportanerrorforNI-XNETmodules,
statingthatLabVIEWFPGAisnotsupported.LabVIEW2011or
laterdoesnotreportthiserror.DonotchangethechassistoScan
Interfacemode.IgnorethiserrormessageandclickContinue.

d. AddNI-XNETmodules.

Right-clickthechassisitemunderthecontroller(notFPGA)and
selectNew»C Series Modules»Existing target or device.Select
theplussigntodiscoverandthenhold<Shift>toselectall
NI-XNETmodulesinthelist.ClickOKtoaddthemodulestothe
project.

YoualsocanaddNI-XNETmodulesofflinebyselectingNew 

target or device,thenC Series Module,andinthenextdialog
selecttheappropriateModule Type(forexample,NI9862).
WhenyouuseanNI-XNETmoduleinaproject,youdonot
necessarilyneedtohavethatmoduleinstalledphysically.For
NI-XNET,themoduleintheprojectissimplyasignaltothe
FPGAVIthatNI-XNETcommunicationisrequiredforthatslot.

4. CompileandruntheFPGAVI.

IfyouarenewtoCompactRIO,youcanuseanemptyFPGAVItoget
startedquicklywithNI-XNETtoolsandexamples.SelecttheFPGA
targetintheLabVIEWproject,andthenselectNew»VI.Whenthe
frontpanelopens,clicktheLabVIEWrunbutton(thearrow)to
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compileandruntheVI.AlthoughtheVIisempty,itloadstherequired
NI-XNETsupport.Whencompilationcompletes,andtheVIrunsthe
firsttime,youcanclosethefrontpanelandproceedtothenextstep.

IfyouhaveanexistingFPGAVIinyourproject,youmustrecompile
theFPGAVItoincorporateNI-XNETsupportfortheconfiguredslots.
WhentheFPGAVIisrecompiled,yourunitusingthesamemethods
youusedpreviously.ThistypicallyisdoneusingOpen FPGA VI 

ReferencefromahostVI.

Thefollowingtablesprovideadetailedlistofactionsthatcause
NI-XNETtoloadandunload.NI-XNETmustbeloadedforits
hardwaretobedetected.Withinthetables,thetermXNET-enabled 

FPGA VIreferstoanFPGAVIcompiledwithaprojectthatcontains
atleastoneNI-XNETmodule.ThetermXNET-disabled FPGA VI
referstoanFPGAVIcompiledwithnoNI-XNETmodules.

Note NI-XNETdoesnotloadwhentheCompactRIOsystempowersup.Evenifyou
configureanXNET-enabledFPGAVItoloadautomaticallyonpoweron,youmust
performanactionfromTable 2-1priortousingNI-XNET.

Table 2-1.  Actions That Cause NI-XNET to Load

Action Comment 

InvokeOpen FPGA VI 

ReferencewithanXNET-enabled
FPGAVI.

NI-XNETloadsregardlessof
whetherRun the FPGA VIis
checkedintheconfiguration
dialog.

RuntheXNET-enabledFPGAVI
usingInteractiveFrontPanel
Communication.

—
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Note WhenusingFPGAInteractiveFrontPanelCommunication,stoppingtheFPGAVI
doesnotunloadNI-XNET.ThisappliestostoppingtheVInormally(forexample,fromthe
frontpanelbutton),orusingtheLabVIEWabortbutton(thestopsign).

5. Waitforinterfacestobedetected.

AftertheFPGArunswithNI-XNETsupport,itmaytakeafew
secondsforthenewFPGAfeaturestobedetected,appropriateRT
driverstoload,andNI-XNETmodulestobedetected.Thisdelay
occursonlyafteryouperformtheactionfromTable 2-1.

Table 2-2.  Actions That Cause NI-XNET to Unload

Action Comment 

InvokeClose FPGA VI 

Referencewiththeshortcut
optionClose and Reset if Last 

Reference(default).

Ifthereferenceisnotthelastto
close,NI-XNETremainsloaded.
TheshortcutoptionsCloseand
Close and Abort without 

Reference Countingdonot
unloadNI-XNET.

PowerdownCompactRIO. —

RunXNET-disabledFPGAVI. ThisappliestoOpen FPGA VI 

ReferenceorInteractiveFront
PanelCommunication.

InvokeResetusingtheInvoke
MethodnodeoftheFPGA
interface.

ResetofanopenFPGAreference
causesNI-XNETtounload,and
thenimmediatelyloadagain.If
youareusingNI-XNETsessions
duringthereset,thesessionsare
invalidated.Othermethodssuch
asAbortdonotunloadNI-XNET.

RunadifferentXNET-enabled
FPGAVIfromtheXNET-enabled
FPGAVIcurrentlyloaded.

WhenyouchangeFPGAVIs,the
effectisthesameasthereset
method.NI-XNETunloadsand
thenimmediatelyloadsagain.
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ThereareseveraloptionsfordetectingNI-XNETinterfacehardware:

• MAX Devices & Interfaces—Youcandetecttheinterfaces
visuallybyopeningtheDevices & Interfacestreeunderthe
RT controllerinMAX.Oncethehardwareisdetected,youcan
performaselftesttoconfirmthatallhardwareandsoftwareis
readytouse.

• LabVIEW Interface I/O Name—WhenyoudropanXNET
interfaceI/OnamecontrolonthefrontpanelofanRTVI,the
controlusesfeaturessimilartoMAXtodisplayavailable
interfaces.Forinterfacedetectiontooperate,youmustright-click
theRTcontrollerintheLabVIEWprojectandselectConnect
(or Deploy).Onceconnected,youcanusetheinterfaceI/Oname
toselectaninterfacepriortorunningtheRT VI.

• System API—Ifyouneedtodetectinterfacesprogrammatically
withinarunningRTVI,NationalInstrumentsprovidesAPIsfor
thispurpose.TheNISystemConfigurationAPIcandetectany
NI hardwareproduct,includingNI-XNETinterfaces.NI-XNET
alsoprovidesaSystemAPIwithpropertiesspecifictoNI-XNET
hardware.

IfyourunyourRTVIasastartupVI(forexample,afterpower
on),youmustperformanactionfromTable 2-1,thenusea
SystemAPItowaitfortherequiredinterfacespriortocalling
XNET Create Session.IfyoucreateanI/Osessionpriorto
detectingthespecifiedinterface,aninterface-not-founderrorcan
occur.

6. UseNI-XNET.

Oncetheinterfacesaredetected,youarereadytousethem.Within
yourRTVI,NI-XNETsessionsareusedtoreadandwriteI/Odata.For
moreinformation,refertoSessionsinChapter 4,NI-XNET API for 

LabVIEW.

Tools

NI-XNETincludestwotoolsyoucanlaunchfromMAX:

• Bus Monitor—DisplaysstatisticsforCAN,FlexRay,orLINframes.
ThisisabasictoolforanalyzingCAN,FlexRay,orLINnetwork
traffic.Launchthistoolbyright-clickinganNI-XNETinterfaceand
selectingBus Monitorfromthecontextmenu.

• NI I/O Trace—MonitorsfunctioncallstotheNI-XNETAPIs.This
toolhelpsindebuggingapplicationprogrammingproblems.Tolaunch
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thistool,opentheSoftwarebranchoftheMAXConfigurationtree,
right-clickNI I/O Trace,andselectLaunch NI I/O Trace.

System Configuration API

NI-XNETsupportstheNationalInstrumentsSystemConfigurationAPI,
whichprovidesprogrammaticaccesstomanyoperationsinMAX.This
enablesyoutoperformtheseoperationswithinyourapplication.

TheSystemConfigurationAPIgathersinformationusingvariousproduct
experts.Youcancreateafiltertogatherinformationforonetypeof
product,suchasfilteringforNI-XNETdevicesonly.TheNI-XNETexpert
programmaticnameisxnet.
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3
NI-XNET Hardware Overview

Overview

NI-XNETisasuiteofproductsthatprovideconnectivitytoCAN,FlexRay,
andLINnetworks.

NI-XNET FlexRay Hardware

FlexRay Physical Layer
TheFlexRayphysicallayercircuitryinterfacestheFlexRayprotocol
controllertothephysicalbuswires.

Transceiver
NI-XNETFlexRayhardwareusesapairofNXPTJA1080FlexRay
transceiversperport.TheTJA1080isfullycompatiblewiththeFlexRay
standardandsupportsbaudratesupto10Mbps.Thisdevicealsosupports
advancedpowermanagementthroughalow-powersleepmode.Referto
theNI-XNETSessionInterface:FlexRay:Sleeppropertyformore
information.FordetailedTJA1080specifications,refertotheNXP
TJA1080datasheet.

Bus Power Requirements
TheFlexRayphysicallayeronPXIandPCINI-XNETinterfacesis
internallypowered.Assuch,thereisnoneedtosupplybuspower.The
COMpinservesasthereferencegroundforthebussignals.RefertoPinout
forthePXIandPCINI-XNETFlexRayinterfacepinout.

Cabling Requirements for FlexRay
Cablesmaybeshieldedorunshieldedandshouldmeetthephysical
mediumrequirementsdescribedinTable 3-1.
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Cable Lengths and Number of Devices
Thecablingcharacteristics,cablingtopology,anddesiredbittransmission
ratesaffecttheallowablecablelength.Detailedrecommendationsforcable
lengthandnumberofdevicesareintheFlexRay Electrical Physical Layer 

SpecificationavailablefromtheFlexRayConsortium.Ingeneral,the
maximumelectricallengthforapassivebustopologyis24m,withthe
numberofdeviceslimitedto22.

Termination
ThesimplestwaytoterminateFlexRaynetworksiswithasingle
terminationresistorbetweenthebuswiresBusPlusandBusMinus.The
specificnetworktopologydeterminestheoptimalterminationvalues.

ForallXNETdevices,theterminationissoftwareselectable.XNET
providestheoptionof80betweenBusPlusandBusMinusorno
termination.YoucannotsetterminationforchannelAandchannelB
independently.RefertotheTerminationattributeintheXNETAPIfor
moredetails.Todeterminetheappropriateterminationforyournetwork,
refertotheFlexRay Electrical Physical Layer Specificationformore
information.

RefertotheNI-XNETSessionInterface:FlexRay:Terminationpropertyfor
moreinformation.

Pinout
Table 3-2describestheFlexRayDB9pinout.

Table 3-1.  FlexRay Cable Characteristics

Characteristic Value

Differentialmodeimpedance@10MHz 80–110

Specificlinedelay 10ns/m

Cableattenuation@5MHz(sinewave) 82dB/km

Table 3-2.  FlexRay DB9 Pinout

Pin Signal Signal 

1 NC Noconnection

2 FlexRayA BMFlexRaychannelAbusminus
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NI-XNET CAN Hardware

NI-XNET Transceiver Cables
HardwaresupportingNI-XNETTransceiverCablesallowsyoutoselect
eachportindividuallybypluggingintheappropriateTransceiverCable.
EachTransceiverCableimplementstheinterfacephysicallayerofthe
interface.

NI-XNETTransceiverCablesaredesignedtointerfacetoNI-XNEThost
ports.

XS Software Selectable Physical Layer
XNETCANXShardwareallowsyoutoselecteachportindividuallyinthe
physicallayerforoneofthefollowingtransceivers:

• High-Speed

• Low-Speed/Fault-Tolerant

• SingleWire

• ExternalTransceiver

WhenanXSportisselectedasHigh-Speed,itbehavesexactlyasa
dedicatedHigh-Speedinterface.WhenanXSportisselectedas
Low-Speed/Fault-Tolerant,itbehavesexactlyasadedicated
Low-Speed/Fault-Tolerantinterface.WhenanXSportisselectedasSingle
Wire, itbehavesexactlyasadedicatedSingleWireinterface.Thebus
powerrequirementsdependonthemodeselected.Refertotheappropriate
High-Speed,Low-Speed/Fault-Tolerant,orSingleWirephysicallayer

3 COM FlexRayreferenceground

4 FlexRayBBM FlexRaychannelBbusminus

5 SHLD FlexRayshield

6 (COM) OptionalFlexRayreferenceground

7 FlexRayABP FlexRaychannelAbusplus

8 FlexRayBBP FlexRaychannelBbusplus

9 (Ext_VBat) Optionalexternalbusvoltage

Table 3-2.  FlexRay DB9 Pinout (Continued)

Pin Signal Signal 
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sectiontodeterminethebehaviorforthemodeselected.Forexample,the
buspowerrequirementsforanXSportconfiguredforSingleWiremode
areidenticaltothoseofadedicatedSingleWirenode.Thisfeatureis
providedastheInterface:CAN:TransceiverTypeproperty.

WhenanXSportisselectedasExternal,allonboardtransceiversare
bypassed,andtheCANcontrollersignalsarerouteddirectlytothe9-pin
D-SUBconnector.Externalmodeisintendedforinterfacingcustom
physicallayercircuitstoNIXNETCANhardware.RefertoExternal CAN 

Transceiverformoredetails.

High-Speed Physical Layer
TheHigh-SpeedCANphysicallayercircuitryinterfacestheCANprotocol
controllertothephysicalbuswires.

Transceiver
NI-XNETCANHigh-SpeedhardwareuseseithertheNXPTJA1041or
NXPTJA1043High-SpeedCANtransceiver.

TheNI-XNETCANHS/FDTransceiverCableusestheTJA1043
transceiver.AllotherPXIandPCINI-XNETHigh-SpeedCANinterfaces
usetheTJA1041.

BoththeTJA1041andTJA1043arefullycompatiblewiththeISO11898
standardandsupportbaudratesof40kbpsto1Mbps.Thesedevicesalso
supportadvancedpowermanagementthroughalow-powersleepmode.
RefertotheNI-XNETSessionInterface:CAN:TransceiverStateproperty
formoreinformation.Fordetailedtransceiverspecifications,refertothe
TJA1041orTJA1043datasheet.

Bus Power Requirements
TheHigh-SpeedphysicallayeronPXI,PCI,andTransceiverCable
NI-XNETinterfacesisinternallypowered.Assuch,thereisnoneedto
supplybuspower.TheCOMpinservesasthereferencegroundforthebus
signals.RefertoPinoutsforthePXIandPCINI-XNETCANinterface
pinout.

TheHigh-SpeedphysicallayeronCSeriesNI9862requiresexternal
powersupplyof+9to+30Vtooperate.Connecttheexternalpowersupply
totheVsuppinonthemodule.TheCOMpinsareforreferenceground.
RefertoPinoutsfortheCSeriesNI-XNETCANmodulepinout.
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Cabling Requirements for High-Speed CAN
Cablesshouldmeetthephysicalmediumrequirementsspecifiedin
ISO 11898,showninTable 3-3.

Beldencable(3084A)meetsalltheserequirementsandshouldbesuitable
formostapplications.

Cable Lengths
Thecablingcharacteristicsanddesiredbittransmissionrateaffectthe
allowablecablelength.Detailedcablelengthrecommendationsareinthe
ISO11898andCiADS102specifications.ISO11898specifies40mtotal
cablelengthwithamaximumstublengthof0.3mforabitrateof1Mbps.
TheISO11898specificationsaysthatsignificantlylongercablelengths
maybeallowedatlowerbitrates,buteachnodeshouldbeanalyzedfor
signalintegrityproblems.

Number of Devices
Themaximumnumberofdevicesdependsontheelectricalcharacteristics
ofthedevicesonthenetwork.Ifalldevicesmeettherequirementsof
ISO 11898,youcanconnectatleast30devicestothebus.Youcanconnect
highernumbersofdevicesifthedeviceelectricalcharacteristicsdonot
degradesignalqualitybelowISO11898signallevelspecifications.The
NI-XNETCANhardwareelectricalcharacteristicsallowatleast110CAN
portsonthenetwork.

Cable Termination
Thepairofsignalwires(CAN_HandCAN_L)constitutesatransmission
line.Ifthetransmissionlineisnotterminated,eachsignalchangeonthe
linecausesreflectionsthatmaycausecommunicationfailures.

Table 3-3.  ISO 11898 Specifications for Characteristics of a CAN_H and 
CAN_L Pair of Wires

Characteristic Value

Impedance 108minimum,120nominal,
132  maximum

Length-relatedresistance 70m/mnominal

Specificlinedelay 5ns/mnominal



Chapter3 NI-XNETHardwareOverview

NI-XNETHardwareandSoftwareManual 3-6 ni.com

BecausecommunicationflowsbothwaysontheCANbus,CANrequires
thatbothendsofthecablebeterminated.However,thisrequirementdoes
notmeanthateverydeviceshouldhaveaterminationresistor.Ifmultiple
devicesareplacedalongthecable,onlythedevicesontheendsofthecable
shouldhaveterminationresistors.RefertoFigure 3-1foranexampleof
whereterminationresistorsshouldbeplacedinasystemwithmorethan
twodevices.

Figure 3-1.  Termination Resistor Placement

Theterminationresistorsonacableshouldmatchthenominalimpedance
ofthecable.ISO11898requiresacablewithanominalimpedanceof
120 ,soyoushouldusea120resistorateachendofthecable.Each
terminationresistorshouldbecapableofdissipating0.25Wofpower.

NI-XNETdevicesfeaturesoftwareselectablebusterminationfor
High-SpeedCANtransceivers.OnthePXI-8512,PCI-8512,PCI-8513
(inhigh-speedmode),orPXI-8513(inhigh-speedmode),youcanenable
120terminationresistorsbetweenCAN_HandCAN_Lthroughan
API call.

RefertotheNI-XNETSessionInterface:CAN:Terminationpropertyfor
moreinformation.

CAN

Device

CAN

Device

CAN

Device

CAN

Device

CAN_L

CAN_H

120 Ω 120 Ω
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Cabling Example
Figure 3-2showsanexampleofacabletoconnecttwoCANdevices.For
theinternalpowerconfiguration,noV+connectionisrequired.

Figure 3-2.  Cable Connecting Two CAN Devices

Low-Speed/Fault-Tolerant Physical Layer
TheLow-Speed/Fault-TolerantCANphysicallayercircuitryinterfacesthe
CANprotocolcontrollertothephysicalbuswires.

Transceiver
NI-XNETCANLow-Speed/Fault-Toleranthardwareuseseitherthe
NXP TJA1054AorNXPTJA1055TLow-Speed/Fault-Tolerant
transceiver.

NIPXIandPCIXNETinterfacesrevisionEandhigherusetheTJA1055T
transceiver,whilerevisionDandlowerusetheTJA1054Atransceiver.

ToidentifyyourPCI/PXINI-XNEThardwarerevision,refertothe
19xxxx<rev>–4xLtextonthegreenlabelinthetopleftcorneronthe
secondarysideoftheboard;<rev>indicatesthehardwarerevision.

9-Pin

D-Sub

9-Pin

D-Sub

CAN_H

CAN_L

V+

V+

V–

V–

Pin 7 Pin 7

Pin 2

Pin 5

Pin 9

Pin 3

Pin 2

Pin 5

Pin 9

Pin 3

Power

Connector

SHIELD

120 Ω 120 Ω
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BoththeTJA1054AandTJA1055Tsupportbaudratesupto125kbps.The
transceivercandetectandautomaticallyrecoverfromthefollowingCAN
busfailures:

• CAN_Hwireinterrupted

• CAN_Lwireinterrupted

• CAN_Hshort-circuitedtobattery

• CAN_Lshort-circuitedtobattery

• CAN_Hshort-circuitedtoVCC

• CAN_Lshort-circuitedtoVCC

• CAN_Hshort-circuitedtoground

• CAN_Lshort-circuitedtoground

• CAN_HandCAN_Lmutuallyshort-circuited

TheTJA1054AandTJA1055Tsupportadvancedpowermanagement
throughalow-powersleepmode.RefertotheNI-XNETSession
Interface:CAN:TransceiverStatepropertyformoreinformation.For
detailedspecificationsforthetransceivers,refertotheTJA1054and
TJA 1055Tdatasheet.

Bus Power Requirements
TheLow-Speed/Fault-TolerantphysicallayeronPXI,PCI,and
TransceiverCableNI-XNETinterfacesisinternallypowered.Assuch,
thereisnoneedtosupplybuspower.TheCOMpinservesasthereference
groundforthebussignals.RefertoPinoutsforthePXIandPCINI-XNET
CANinterfacepinout.

TheLow-Speed/Fault-TolerantphysicallayerontheCSeriesNI9861
requiresexternalpowersupplyof+9to+30Vtooperate.Connectthe
externalpowersupplytotheVsuppinonthemodule.TheCOMpinsare
forreferenceground.RefertoPinoutsfortheCSeriesNI-XNETCAN
modulepinout.

Cabling Requirements for Low-Speed/ 
Fault-Tolerant CAN
CablesshouldmeetthephysicalmediumrequirementsshowninTable 3-4.
Beldencable(3084A)meetsallofthoserequirementsandshouldbe
suitableformostapplications.
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Number of Devices
Themaximumnumberofdevicesdependsontheelectricalcharacteristics
ofthedevicesonthenetwork.Ifalldevicesmeettherequirementsof
typicalLow-Speed/Fault-TolerantCAN,youcanconnectupto32devices
tothebus.Youcanconnecthighernumbersofdevicesiftheelectrical
characteristicsofthedevicesdonotdegradesignalqualitybelow
Low-Speed/Fault-Tolerantsignallevelspecifications.

Termination
EverydeviceontheLow-SpeedCANnetworkrequiresatermination
resistorforeachCANdataline:RRTHforCAN_HandRRTLforCAN_L.

Figure 3-3showsterminationresistorplacementinaLow-SpeedCAN
network.

Figure 3-3.  Termination Resistor Placement for Low-Speed CAN

TheDetermining the Necessary Termination Resistance for the Board
sectionexplainshowtodeterminethecorrectterminationresistorvalues
fortheLow-SpeedCANtransceiver.

RefertotheNI-XNETSessionInterface:CAN:Terminationpropertyfor
moreinformation.

Table 3-4.  Specifications for Characteristics of a CAN_H and CAN_L Pair of Wires

Characteristic Value

Length-relatedresistance 90m /mnominal

Length-relatedcapacitance:CAN_Land
ground,CAN_Handground,CAN_Land
CAN_H

30pF/mnominal

Low-speed

CAN Device

RTL CAN_L RTH CAN_H

Low-speed

CAN Device

RTL CAN_L RTH CAN_H

Low-speed

CAN Device

RTL CAN_L RTH CAN_H

CAN_H

CAN_L
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Determining the Necessary Termination Resistance 
for the Board
UnlikeHigh-SpeedCAN,Low-SpeedCANrequiresterminationatthe
Low-SpeedCANtransceiverinsteadofonthecable.Thetermination
requirestworesistors:RTHforCAN_HandRTLforCAN_L.This
configurationallowstheNXPfault-tolerantCANtransceivertodetectand
recoverfrombusfaults.YoucanuseNI-XNETLow-Speed/Fault-Tolerant
CANhardwaretoconnecttoaLow-SpeedCANnetworkhavingfromtwo
to32nodesas specifiedbyNXP(includingtheportontheCAN
Low-Speed/Fault-Tolerantinterface).Youalsocanusethe
Low-Speed/Fault-Tolerantinterfacetocommunicatewithindividual
Low-SpeedCANdevices.Itisimportanttodeterminetheoverall
terminationoftheexistingnetwork,ortheindividualdevicetermination,
beforeconnectingittoaLow-Speed/Fault-Tolerantport.

NXPrecommendsanoverallRTHandRTLterminationof100–500
(each)foraproperlyterminatedlow-speednetwork.Youcandeterminethe
overallnetworkterminationasfollows:

NXPalsorecommendsanindividualdeviceRTHandRTLtermination
of 500–16K.Afterdeterminingtheexistingnetworkordevice
termination,youcanusethefollowingformulatoindicatewhichnearest
valuetheterminationpropertyneedstobesettoproducetheproperoverall
RTHandRTLterminationof100–500uponconnectionofthecard:

whereRRTHoverallshouldbe100–500.

1
RRTHoverall
-------------------------- 1

RRTHnode1
------------------------ 1

RRTHnode2
------------------------ 1

RRTHnode3
------------------------ 1

RRTHnoden
------------------------+ + +=

Low-speed

CAN Device

RTL CAN_L RTH CAN_H

Low-speed

CAN Device

RTL CAN_L RTH CAN_H

Low-speed

CAN Device

RTL CAN_L RTH CAN_H

CAN_H

CAN_L
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NI-XNETLow-Speed/Fault-TolerantCANhardwarefeaturessoftware
selectablebusterminationresistors,allowingyoutoadjusttheoverall
networkterminationthroughanAPIcall.Ingeneral,iftheexistingnetwork
hasanoverallnetworkterminationof125orless,youshouldselectthe
5KoptionforyourNI-XNETdevice.Forexistingoverallnetwork
terminationabove125  ,youshouldselectthe1Kterminationoption
foryourNI-XNETdevice.

Single Wire CAN Physical Layer
TheSingleWireCANphysicallayercircuitryinterfacestheCANprotocol
controllertothephysicalbuswires.

Transceiver
NI-XNETSingleWirehardwareuseseithertheNXPAU5790or
ON SemiconductorNCV7356SingleWireCANtransceiver.

NIPCI-8513andNIPCI-8513/2software-selectableNI-XNETPCICAN
interfaces(revisionDandhigher)usetheONSemiconductorNCV7356
SingleWiretransceiver,whilerevisionC(andlower)usesthe
NXPAU5790SingleWiretransceiver.

NIPXI-8513andNIPXI-8513/2software-selectableNI-XNETPXICAN
interfaces(revisionEandhigher)usetheONSemiconductorNCV7356
SingleWiretransceiver,whilerevisionD(andlower)usesthe
NXPAU5790SingleWiretransceiver.

ToidentifytheyourPCI/PXINI-XNEThardwarerevision,refertothe
19xxxx<rev>–4xLtextonthegreenlabelinthetopleftcorneronthe
secondarysideoftheboard;<rev>indicatesthehardwarerevision.

TheNI-XNETSingleWirehardwaresupportsbaudratesupto33.3kbps
innormaltransmissionmodeand83.3kbpsinHigh-Speedtransmission
mode.Theachievablebaudrateisprimarilyafunctionofthenetwork
characteristics(terminationandnumberofnodesonthebus),andassumes
busloadingasperSAEJ2411.EachSingleWireCANporthasalocalbus
loadresistanceof9.09kbetweentheCAN_HandRTHpinsofthe
transceivertoprovideprotectionagainstthelossofground.NI-XNET
SingleWirehardwarealsosupportsadvancedpowermanagementthrough
low-powersleepandwakeupmodes.RefertotheNI-XNETSession
Interface:CAN:TransceiverStatepropertyformoreinformation.

Fordetailedtransceiverspecifications,refertotheirrespectivedatasheets.
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Bus Power Requirements
TheSingleWirephysicallayeronPXIandPCINI-XNETinterfaces
requiresexternalpowersupplyof+8to+18V(+12Vrecommended)to
operate.ConnecttheexternalpowersupplytotheExt_Vbatpinonthe
module.TheCOMpinsareusedforreferenceground.RefertoPinouts
for thePXIandPCINI-XNETCANmodulepinout.

Cabling Requirements for Single Wire CAN
Thenumberofnodesonthenetwork,totalsystemcablelength,busloading
ofeachnode,andclocktoleranceareallinterrelated.Itisthereforethe
systemdesigner’sresponsibilitytofactorinalltheaboveparameterswhen
designingaSingleWireCANnetwork.TheSAEJ2411standardincludes
somerecommendedspecificationsthatcanhelpinmakingthesedecisions.

Cable Length
Therecanbenomorethan60mbetweenanytwoECUnodes.

Number of Devices
Asstatedpreviously,themaximumnumberofSingleWireCANnodes
allowedonthenetworkdependsonthedeviceandcableelectrical
characteristics.IfalldevicesandcablesmeettherequirementsofJ2411,
between2and32devicesmaybenetworkedtogether.

Termination (Bus Loading)
AllNISingleWireCANhardwareincludesabuilt-in9.09kloadresistor,
asspecifiedbyJ2411.

External CAN Transceiver
TheexternalCANtransceivermodeonthePXI-8513andPCI-8513XS
softwareselectableinterfacesallowsyoutoconnectcustomCAN
transceiverstotheNI-XNETCANhardware.TheDB-9connectoronthe
PXI-8513andPCI-8513interfacesincludesfivedifferentpinstoconnect
withthecustomtransceiver.RefertoPinoutsfortheDB-9pinoutfor
externalCANtransceiver.RefertoInterface:CAN:ExternalTransceiver
ConfigformoreinformationaboutconfiguringtheNI-XNEThardwareto
communicatewiththecustomtransceiver.
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Pinouts

PXI-8511/8512/8513 and PCI-8511/8512/8513
Table 3-5describestheCANDB-9pinoutonPXIandPCINI-XNETCAN
interfaces.

Table 3-6describestheCANDB-9pinoutonPXIandPCINI-XNET
ExternalCANtransceivers.

Table 3-5.  PXI and PCI NI-XNET CAN DB-9 Pinout

D-SUB Pin Signal Description 

1 NC Noconnection

2 CAN_L CAN_Lbusline

3 COM CANreferenceground

4 NC Noconnection

5 (SHLD) OptionalCANshield

6 (COM) OptionalCANreferenceground

7 CAN_H CAN_Hbusline

8 NC Noconnection

9 (Ext_Vbat) OptionalCANpowersupplyifbus
power/externalVBATisrequired
(singlewireCANonXShardware
only)

Table 3-6.  PXI and PCI NI-XNET External CAN Transceiver DB-9 Pinout

D-SUB Pin Signal Description 

1 Output1 Genericoutputusedtoconfigurethe
transceivermode

2 Ext_RX DatareceivedfromtheCANBus

3 COM CANreferenceground

4 Output0 Genericoutputusedtoconfigurethe
transceivermode

5 (SHLD) OptionalCANshield
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C Series NI 9861/9862
Table 3-7describestheCANDB-9pinoutonCSeriesNI-XNETCAN
interfaces.

6 COM CANreferenceground

7 Ext_TX DatatotransmitontheCANBus

8 NERR InputtoconnecttotheNERRpinof
yourtransceivertoroutestatusback
fromthetransceivertothehardware

9 NC Noconnection

Table 3-7.  C Series NI-XNET CAN DB-9 Pinout

D-SUB Pin Signal Description 

1 NC Noconnection

2 CAN_L CAN_Lbusline

3 COM CANreferenceground

4 NC Noconnection

5 (SHLD) OptionalCANshield

6 (COM) OptionalCANreferenceground

7 CAN_H CAN_Hbusline

8 NC Noconnection

9 VSUP Externalpowersupply(+9Vto
+30 V)required

Table 3-6.  PXI and PCI NI-XNET External CAN Transceiver DB-9 Pinout

D-SUB Pin Signal Description 
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NI-XNET CAN HS/FD Transceiver Cable
Table 3-8describestheCANDB-9pinoutonNI-XNETHS/FD
TransceiverCables.

NI-XNET LIN Hardware

LIN Physical Layer
TheNI-XNETLINphysicallayercircuitryinterfacestheLINprotocol
controllertothephysicalbuswires.NI-XNETLINinterfacesarefully
compliantwiththeLIN1.3/2.0/2.1/2.2specification.

Transceiver
NI-XNETLINhardwareusestheAtmelATA6620orATA6625LIN
transceiverforPCI-XNETandPXI-XNETLINInterfaces,andtheNXP
TJA1028transceiverforCSeriesandTransceiverCableXNETLIN
interfaces.

NIPXI-8516andPCI-8516XNETinterfacesrevisionFandhigherusethe
ATA6625LINtransceiver,whilerevisionEandlowerusetheATA6620
LINtransceiver.

Table 3-8.  NI-XNET HS/FD Transceiver Cable DB-9 Pinout

D-SUB Pin Signal Description

1 NC Noconnection

2 CAN_L CAN_Lbusline

3 COM CANreferenceground

4 NC Noconnection

5 NC Noconnection

6 COM CANreferenceground

7 CAN_H CAN_Hbusline

8 NC Noconnection

9 NC Noconnection
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ToidentifyyourPCI/PXINI-XNEThardwarerevision,refertothe
19xxxx<rev>–4xLtextonthegreenlabelinthetopleftcorneronthe
secondarysideoftheboard;<rev>indicatesthehardwarerevision.

ThesetransceiversarefullycompatiblewiththeISO-9141standardand
supportbaudratesupto20 kbps.Fordetailedspecifications,refertotheir
respectivedatasheets.

Bus Power Requirements
TheLINphysicallayeronNI-XNETinterfacesrequiresanexternalpower
supplyof+8to+18V,asthefollowingtablespecifies.Connectthe
externalpowersupplytotheVBat/Vsuppinontheinterface.TheCOM
pinsareforreferenceground.RefertoPinoutsforthePXIandPCI
NI-XNETLINinterfacepinout.

Cabling Requirements for LIN
LINcablesshouldmeetthephysicalmediumrequirementofabusRCtime
constantof5µs.Fordetailedformulasforcalculatingthisvalue,referto
theLine CharacteristicssectionoftheLINspecification.Beldencable
(3084A)andotherunterminatedCAN/Serialqualitycablesmeetthese
requirementsandshouldbesuitableformostapplications.

Cable Lengths
Themaximumallowablecablelengthis40m,pertheLINspecification.

Number of Devices
ThemaximumnumberofdevicesonaLINbusis16,pertheLIN
specification.

Table 3-9.  NI-XNET LIN Hardware Bus Power Requirements

Characteristic Specification 

Voltage +8to+18VDConVBatconnectorpin
(referencedtoCOM)

Current 55mAmaximum
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Termination
LINcablesrequirenotermination,asnodesareterminatedatthe
transceiver.SlavenodestypicallyarepulledupfromtheLINbustoVBat
witha30kresistanceandaserialdiode.Thisterminationusuallyis
integratedintothetransceiverpackage.Themasternoderequiresa1k
resistorandserialdiodebetweentheLINbusandVBat.OnNI-XNETLIN
products,masterterminationissoftwareselectable;youcanenableitinthe
APIwiththeNI-XNETSessionInterface:LIN:Terminationproperty.

Pinouts

PXI-8516 and PCI-8516
Table 3-10describestheLINDB-9pinoutonPXIandPCINI-XNETLIN
interfaces.

Table 3-10.  PXI and PCI NI-XNET LIN DB-9 Pinout

Pin Signal Description

1 NC Noconnection

2 NC Noconnection

3 COM LINreferenceground

4 NC Noconnection

5 SHLD OptionalLINshield.Connectingthe
optionalLINshieldmayimprovesignal
integrityinanoisyenvironment.

6 (COM) OptionalLINreferenceground

7 LIN LINdataline

8 NC Noconnection

9 VBat SuppliesbuspowertotheLINphysical
layer,astheLINspecificationrequires.All
NI-XNETLINinterfacesrequirebuspower
of+8to+18VDC.
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C Series NI 9866 and NI-XNET LIN Transceiver Cable
Table 3-11describestheLINDB-9pinoutonCSeriesandNI-XNET
TransceiverCableNI-XNETLINinterfaces.

Isolation

AllNI-XNETproductsprotectyourequipmentfrombeingdamagedby
high-voltagespikesonthetargetbus.BusportsonPXIandPCINI-XNET
productssupportchannel-to-channelandchannel-to-busisolation,andare
galvanicallyisolatedupto60VDC.ThisisolationonPXIandPCI
NI-XNETproductsisintendedtopreventgroundloops.

BusportsonC SeriesNI-XNETproductssupportchannel-to-busisolation,
andaregalvanicallyisolatedupto500Vrms(5smaxwithstand).

BusportsonNI-XNETTransceiverCableproductssupportchannel-to-bus
isolation,andaregalvanicallyisolatedupto1000Vrms(5smax
withstand).

Table 3-11.  C Series NI-XNET LIN DB-9 Pinout

D-SUB Pin Signal Description

1 NC Noconnection

2 NC Noconnection

3 COM LINreferenceground

4 NC Noconnection

5 (SHLD) OptionalLINshield

6 (COM) OptionalLINreferenceground

7 LIN LINdataline

8 NC Noconnection

9 VSUP Externalpowersupply(+8to+18V)
required
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LEDs

NI-XNEToneandtwo-portboardsandTransceiverCablesincludetwo
LEDsperporttohelpyoumonitorhardwareandbusstatus.LED1
primarilyindicateswhetherthehardwareiscurrentlyinuse.LED2
primarilyindicatestheactivityinformationoftheconnectedbus.Each
LEDcandisplaytwocolors(redorgreen),whichdisplayinthefollowing
fourpatterns:

ThefollowingLEDindicationsareprotocolindependent:

Pattern Meaning 

Off NoLEDillumination

Solid LEDfullyilluminated

Blink Blinksataconstantrateofseveraltimespersecond

Activity Blinksinapseudo-randompattern

Condition/State LED 1 LED 2 

Portidentification Blinksgreen Blinksgreen

NI-XNETcatastrophicerror Blinksred Blinksred

Noopensessiononhardware Off Off

Opensessiononhardware,portis
properlypowered,andhardwareis
notcommunicating

Solidgreen Off

Opensessiononhardware,portis
missingpower

Solidred Off
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ThefollowingLEDconditionsarespecifictoCAN:

ThefollowingLEDconditionsarespecifictoFlexRay:

ThefollowingLEDconditionsarespecifictoLIN:

Condition/State LED 1 LED 2 

Hardwareis
communicating,and
controllerisinError
Activestate

Solidgreen Activitygreen(returnsto
idle/offonesecondafter
lastTXorRX)

Hardwareis
communicating,and
controllerisinError
Passivestate

Solidgreen Activityred(returnsto
idle/offonesecondafter
lastTXorRX)

Hardwareisrunning,and
controllertransitionedto
busoff

Solidgreen Solidred

Condition/State LED 1 LED 2 

Hardwareisintegrated
withaFlexRaycluster,
andcontrollerisin
NormalActivestate

Solidgreen Activitygreen(continues
whileintegrated)

Hardwareisintegrated
withaFlexRaycluster,
andcontrollerisin
NormalPassivestate

Solidgreen Activityred(continues
whileintegrated)

Hardwarewasintegrated
withaFlexRaycluster
andtransitionedtoHalt
state

Solidgreen Solidred

Condition/State LED 1 LED 2 

Hardwareis
communicating

Solidgreen Activitygreen(returnsto
idle/offonesecondafter
lastTXorRX)
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Synchronization

PXI, PXI Express, and PCI NI-XNET
ThePXIandPXIExpresschassisfeaturesadedicatedsynchronizationbus
integratedintothebackplane.NI-XNETproductssupportuseofthisbusto
synchronizewithotherNationalInstrumentshardwareproductssuchas
DAQ,IMAQ,andmotion.ThePXIsynchronizationbusconsistsofa
flexibleinterconnectschemeforsharingtimingandtriggeringsignalsina
system.

ForPCIhardware,theRTSIbusinterfaceisaconnectoratthetopofthe
card.YoucansynchronizemultipleNationalInstrumentsPCIcardsby
connectingaRTSIribboncablebetweenthecardsthatneedtosharetiming
andtriggeringsignals.

CAN/XSandFlexRayXNETproductsalsofeaturetwoconfigurable
timingandtriggeringportsonthedevicefrontpanel.Theseportsare
TTL-tolerantuser-configurableforinputtingandoutputtingtimebasesand
triggers.Thesesignalsarenotelectricallyisolatedfromthebackplane.
RefertotheXNETConnectTerminalsfunctiondocumentationformore
details.

C Series NI-XNET
AllNI-XNETportsonaparticularCSerieschassisshareacommon
timebase,allowingabettercorrelationofdataontheports.NI-XNET
productssupportuseofthistimebasetosynchronizewithotherNational
InstrumentshardwareproductssuchasDAQmodules.

Moreover,onaCompactRIOsystem,themodule’stimebaseiscorrected
fordriftwithrespecttotheRTcontroller’stimebase,allowingthe
capabilitytocorrelatedatawithothermodulesinthechassis.

OnaCompactDAQsystem,youcanroutetheStartTriggerbetween
multipleDAQmxandXNETmodules.Forinformationaboutperforming
thisroutinginLabVIEW,refertotheInterface:SourceTerminal:Start
TriggerpropertyinChapter 4,NI-XNET API for LabVIEW.For
informationaboutperformingthisroutinginC/C++,refertothe
Interface:SourceTerminal:StartTriggerpropertyinChapter 5,NI-XNET 

API for C.



©NationalInstruments 4-1 NI-XNETHardwareandSoftwareManual

4
NI-XNET API for LabVIEW

ThischapterexplainshowtousetheNI-XNETAPIforLabVIEWanddescribesthe
NI-XNETLabVIEWVIsandproperties.

Getting Started

ThissectionhelpsyougetstartedusingNI-XNETforLabVIEW.Itincludesinformation
aboutusingNI-XNETwithinaLabVIEWproject,NI-XNETexamples,andusingthe
NI-XNETpalettestocreateyourownVI.

LabVIEW Project
WithinaLabVIEWproject,youcancreateNI-XNETsessionsusedwithinaVItoreador
writenetworkdata.

UsingLabVIEWprojectsessionsisbestsuitedforstaticapplications,inthatthenetworkdata
doesnotchangefromoneexecutiontothenext.Evenifyourapplicationismoredynamic,
aLabVIEWprojectisanexcellentintroductiontoNI-XNETconcepts.

Togetstarted,openanewLabVIEWproject,right-clickMy Computer,andselect
New»NI-XNET Session.Intheresultingdialog,thewindowontheleftprovidesan
introductiontotheNI-XNETsessionintheLabVIEWproject.Theintroductionlinkstohelp
topicsthatdescribehowtocreateasessionintheproject,includingadescriptionofthe
sessionmodes.

Examples
NI-XNETincludesLabVIEWexamplesthatdemonstrateawidevarietyofusecases.The
examplesbuildonthebasicconceptstodemonstratemorein-depthusecases.Mostofthe
examplescreateasessionatruntimeratherthanaLabVIEWproject.

ToviewtheNI-XNETexamples,selectFind Examples...fromtheLabVIEWHelpmenu.
Whenyoubrowseexamplesbytask,NI-XNETexamplesareunderHardware Input and 

Output.TheexamplesaregroupedbyprotocolinCAN,FlexRay,andLINfolders.Although
youcanwriteNI-XNETapplicationsforeitherprotocol,andeachfoldercontainsshared
examples,thisorganizationhelpsyoutofindexamplesforyourspecifichardwareproduct.
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AfewexamplesaresuggestedtogetstartedwithNI-XNET.

ForCAN(atHardware Input and Output»CAN»NI-XNET»Intro to Sessions»Signal 

Sessions):

• CAN Signal Input Single Point.viwithCAN Signal Output Single Point.vi.

• CAN Signal Input Waveform.viwithCAN Signal Output Waveform.vi.

• CAN Frame Input Stream.vi(atHardware Input and 

Output»CAN»NI-XNET»Intro to Sessions»Frame Sessions)withanyoutput
example.

ForFlexRay(atHardware Input and Output»FlexRay»Intro to Sessions»Signal 

Sessions):

• FlexRay Signal Input Single Point.viwithFlexRay Signal Output Single Point.vi.

• FlexRay Signal Input Waveform.viwithFlexRay Signal Output Waveform.vi.

• FlexRay Frame Input Stream.vi(atHardware Input and Output»FlexRay»Intro to 

Sessions»Frame Sessions)withanyoutputexample.

ForLIN(atHardware Input and Output»LIN»NI-XNET»Intro to Sessions»Signal 

Sessions):

• LIN Signal Input Single Point.viwithLIN Signal Output Single Point.vi.

• LIN Signal Input Waveform.viwithLIN Signal Output Waveform.vi.

• LIN Frame Input Stream.vi(atHardware Input and Output»LIN»NI-XNET»Intro 

to Sessions»Frame Sessions)withanyoutputexample.

OpenanexampleVIbydouble-clickingitsname.

Toruntheexample,selectvaluesusingthefrontpanelcontrols,thenreadtheinstructionson
thefrontpaneltoruntheexamples.

Palettes
AfterlearningthefundamentalsofNI-XNETwithaLabVIEWprojectandtheexamples,you
canbegintowriteyourownapplication.

TheNI-XNETfunctionspaletteincludesnodesthatyoudragtoyourVIblockdiagram.When
yourVIblockdiagramisopen,thispaletteisintheMeasurement I/O»XNETfunctions
palette.

ToviewhelpforeachnodeintheNI-XNETfunctionspalette,openthecontexthelpwindow
byselectingShow Context HelpfromtheLabVIEWHelpmenu(orpressing<Ctrl-H>).As
youhoverovereachnodeorsubpalette,abriefsummaryappears.Toopenthecompletehelp,
clicktheDetailed helplinkinthesummary.
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TheNI-XNETcontrolspaletteincludesI/OnamecontrolsthatyoudragtotheyourVIfront
panel.ThesecontrolsenabletheVIendusertoselectNI-XNETobjectsfromthefrontpanel.
Youviewhelpforthesecontrolsinthesamemannerasonthefunctionspalette.

Basic Programming Model

TheLabVIEWblockdiagraminthefollowingfigureshowsthebasicNI-XNET
programmingmodel.

Figure 4-1.  Basic Programming Model for NI-XNET for LabVIEW

Completethefollowingstepstocreatethisblockdiagram:

1. CreateanNI-XNETsessioninaLabVIEWproject.Thesessionnameis
MyInputSession,andthemodeisSignalInputSingle-Point.

2. CreateanewVIintheprojectandopentheblockdiagram.
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3. Dragawhilelooptotheblockdiagram.Right-clicktheloopcondition(thestopsign)and
createacontrol(stopbutton).

4. DragtheNI-XNETsessionfromaLabVIEWprojecttothewhileloop.Thiscreatesthe
XNETsessionwiredtothecorrespondingXNET Read.vi.

5. Right-clickthedataoutputfromXNET Read.viandcreateanindicator.

6. RuntheVI.Viewthereceivedsignalvalues.StoptheVIwhenyouaredone.

Whenyoucompletetheprecedingsteps,youhavecreatedafullyfunctionalNI-XNET
application.

Youcancreatesessionsforotherinputoroutputmodesusingthesametechnique.Whenyou
draganoutputsessiontothediagram,NI-XNETcreatesaconstantfordataandwiresthat
constanttoXNET Write.vi.Youcanenterconstantvaluestowrite,ortochangethedataat
runtime,right-clicktheconstantandselectChange to Control.

NI-XNETenablesyoutocreatesessionsformultiplehardwareinterfaces.Foreachinterface,
youcanusemultipleinputsessionsandmultipleoutputsessionssimultaneously.Thesessions
canusedifferentmodes.Forexample,youcanuseaSignalInputSingle-PointModesession
atthesametimeyouuseaFrameInputStreamModesession.

TheNI-XNETfunctionspaletteincludesnodesthatextendthisprogrammingmodelto
performtaskssuchas:

• Creatingasessionatruntime(insteadofaLabVIEWproject).

• Controllingtheconfigurationandstateofasession.

• Browsingandselectingahardwareinterface.

• Managingandbrowsingdatabasefiles.

• Creatingframesorsignalsatruntime(insteadofusingadatabasefile).

ThefollowingsectionsdescribethefundamentalconceptsusedwithinNI-XNET.Each
sectionexplainshowtoperformextendedprogrammingtasks.

Interfaces

What Is an Interface?
TheinterfacerepresentsasingleCAN,FlexRay,orLINconnectoronanNIhardwaredevice.
WithinNI-XNET,theinterfaceistheobjectusedtocommunicatewithexternalhardware
describedinthedatabase.

Eachinterfacenameusesthefollowingsyntax:

<protocol><n>
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The<protocol>iseitherCANforaCANinterface,FlexRayforaFlexRayinterface,orLIN
foraLINinterface.

Thenumber<n>identifiesthespecificinterfacewithinthe<protocol>scope.The
numberingstartsat1.Forexample,ifyouhaveatwo-portCANdevice,atwo-portFlexRay
device,andatwo-portLINdeviceinyoursystem,theinterfacenamesareCAN1,CAN2,
FlexRay1,FlexRay2,LIN1,andLIN2,respectively.Devicesthatuseatransceivercable
receiveaninterfacenameonlywhenatransceivercableisconnectedandidentified.

Althoughyoucanchangetheinterfacenumber<n>withinMeasurement&Automation
Explorer(MAX),thetypicalpracticeistoallowNI-XNETtoselectthenumber
automatically.NI-XNETalwaysstartsat1andincrementsforeachnewinterfacefound.If
youdonotchangethenumberinMAX,andyoursystemalwaysusesasingletwo-portCAN
device,youcanwriteallyourapplicationstoassumeCAN1andCAN2.Foraslongasthat
CANcardexistsinyoursystem,NI-XNETusesthesameinterfacenumbersforthatdevice,
evenifyouaddnewCANcards.

NI-XNETalsousesthetermporttorefertotheconnectoronanNIhardwaredevice.This
physicalconnectorincludesthetransceivercableifapplicable.Thedifferencebetweenthe
termsisthatportreferstothehardwareobject(physical),andinterfacereferstothesoftware
object(logical).Thebenefitofthisseparationisthatyoucanusetheinterfacenameasanalias
toanyport,sothatyourapplicationdoesnotneedtochangewhenyourhardware
configurationchanges.Forexample,ifyouhaveaPXIchassiswithasingleCANPXIdevice
inslot3,theCANportlabeledPort 1isassignedasinterfaceCAN1.Lateron,ifyouremove
theCANPXIcardandconnectaUSBdeviceforCAN,theCANportontheUSBdeviceis
assignedasinterfaceCAN1.Althoughthephysicalportisinadifferentplace,VIswrittento
useCAN1workwitheitherhardwareconfigurationwithoutchange.

How Do I View Available Interfaces?

Measurement and Automation Explorer (MAX)
UseMAXtoviewyouravailableNI-XNEThardware,includingalldevicesandinterfaces.

ToviewhardwareinyourlocalWindowssystem,selectDevices and Interfacesunder
My System.EachNI-XNETdeviceislistedwiththehardwareproductname,suchas
NI PCI-8517 “FlexRay1, FlexRay2”.

SelecteachNI-XNETdevicetoviewitsphysicalports.Eachportislistedwiththecurrent
interfacenameassignment,suchasFlexRay1.

Intheselectedport’swindowontheright,youcanchangeoneproperty:theinterfacename.
Therefore,youcanassignadifferentinterfacenamethanthedefault.Forexample,youcan
changetheinterfaceforphysicalport2ofaPCI-8517toFlexRay1insteadofFlexRay2.The
blinkingLEDtestpanelassistsinidentifyingaspecificportwhenyoursystemcontains



Chapter4 NI-XNETAPIforLabVIEW—Interfaces

NI-XNETHardwareandSoftwareManual 4-6 ni.com

multipleinstancesofthesamehardwareproduct(forexample,achassiswithfiveCAN
devices).

ToviewhardwareinaremoteLabVIEWReal-Timesystem,findthedesiredsystemunder
Remote SystemsandselectDevices and Interfacesunderthatsystem.Thefeaturesof
NI-XNETdevicesandinterfacesarethesameasthelocalsystem.

I/O Name
Whenyoucreateasessionatruntime,youpassthedesiredinterfacetoXNET Create 

Session.vi.TheinterfaceusestheXNETInterfaceI/ONametype.

TheXNETInterfaceI/Onamehasadrop-downlistofallavailableNI-XNETinterfaces.This
listmatchesthelistofinterfacesshowninMAX.Youselectaspecificinterfacefromthelist
forusewithXNET Create Session.vi.

Byright-clickingtheXNET Create Session.viinterfaceinput,youcancreateaconstantor
controlfortheXNETInterfaceI/Oname.Theconstantisplacedonyourblockdiagram.You
typicallyuseaconstantwhenyouhaveonlyasingleNI-XNETdevice,tousefixednames
suchasCAN1andCAN2.Thecontrolisplacedonyourfrontpanel.Youtypicallyusea
controlwhenyouhavealargenumberofNI-XNETdevicesandwanttheVIendusertoselect
fromavailableinterfaces.

LabVIEW Project
WhenyoucreateasessioninaLabVIEWproject,youentertheinterfaceinthesessiondialog.
Thisdialoghasalistofavailableinterfaces,inamannersimilartotheXNETInterface
I/Oname.

IfyouarecreatingasessioninaLabVIEWprojectanddonotyethaveNI-XNEThardware
inyoursystem,youcantypeaninterfacenamesuchasCAN1inthedialog.Thisenablesyou
tocreatesessionsandprogramVIspriortoinstallingthehardware.

System Node
Insomecases,youmayneedtoprovidefeaturessimilartoMAXwithinyourownapplication.
Forexample,ifyoudistributeyourLabVIEWapplicationtoenduserswhoarenotfamiliar
withMAX,youmayneedtodisplayasimilarviewwithintheapplicationitself.

WithintheNI-XNETfunctionspaletteAdvancedsubpalette,NI-XNETprovidesproperty
nodestoqueryforavailablehardware.
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Figure 4-2.  Advanced System Example Using Property Nodes

TheblockdiagraminthefigureaboveshowshowtopopulateaLabVIEWtreecontrolwith
NI-XNETdevicesandinterfaces,inamannersimilartoMAX.First,yougetthelistof
devicesfromtheXNETSystemnode.ForeachXNETDevice,yougetitsnameandadd
thatnametothetree.ForeachXNETinterface(port)inthedevice,yougetitsnameand
addthatnametothetree(withthedeviceastheparent).

Ifyouusethistreecontroltoselectaninterfaceforsessioncreation,youcanpasstheinterface
namefromthetreedirectlytoXNET Create Session.vi.AlthoughXNET Create Session.vi
usestheXNETInterfaceI/Onameasaninput,LabVIEWcancastastringtothatI/Oname
automatically.

Databases

What Is a Database?
FortheNI-XNETinterfacetocommunicatewithhardwareproductsontheexternalnetwork,
NI-XNETmustunderstandthecommunicationintheactualembeddedsystem,suchasthe
vehicle.Thisembeddedcommunicationisdescribedwithinastandardizedfile,suchas
CANdb(.dbc)forCAN,FIBEX(.xml)forFlexRay,orLINDescriptionFile(.ldf)for
LIN.WithinNI-XNET,thisfileisreferredtoasadatabase.Thedatabasecontainsmany
objectclasses,eachofwhichdescribesadistinctentityintheembeddedsystem.

• Database:EachdatabaseisrepresentedasadistinctinstanceinNI-XNET.Althoughthe
databasetypicallyisafile,youalsocancreatethedatabaseatruntime(inmemory).

• Cluster:Eachdatabasecontainsoneormoreclusters,wheretheclusterrepresentsa
collectionofhardwareproductsconnectedoverasharedcablingharness.Inotherwords,
eachclusterrepresentsasingleCAN,FlexRay,orLINnetwork.Forexample,the
databasemaydescribeasinglevehicle,wherethevehiclecontainsoneCANcluster
Body,anotherCANclusterPowertrain,oneFlexRayclusterChassis,andaLINcluster
PowerSeat.
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• ECU:EachElectronicControlUnit(ECU)representsasinglehardwareproductinthe
embeddedsystem.TheclustercontainsoneormoreECUsconnectedoveraCAN,
FlexRay,orLINcable.ItispossibleforasingleECUtobecontainedinmultipleclusters,
inwhichcaseitbehavesasagatewaybetweentheclusters.

• Frame:Eachframerepresentsauniqueunitofdatatransferovertheclustercable.The
framebitscontainpayloaddataandanidentifierthatspecifiesthedata(signal)content.
OnlyoneECUintheclustertransmits(sends)eachframe,andoneormoreECUsreceive
eachframe.

• Signal:Eachframecontainszeroormorevalues,eachofwhichiscalledasignal.Within
thedatabase,eachsignalspecifiesitsname,position,lengthoftherawbitsintheframe,
andascalingformulatoconvertrawbitsto/fromaphysicalunit.Thephysicalunituses
aLabVIEWdouble-precisionfloating-pointnumerictype.

OtherobjectclassesincludethePDU,Subframe,LINSchedule,andLINScheduleEntry.

What Is an Alias?
WhenusingadatabasefilewithNI-XNET,youcanspecifythefilepathoranaliastothefile.
Thealiasprovidesashorter,easier-to-readnameforusewithinyourapplication.

Forexample,forthefilepath

C:\Documents and Settings\All Users\Documents\Vehicle5\

MyDatabase.DBC

youcanaddanaliasnamedMyDatabase.

Inadditiontoimprovingreadability,thealiasconceptisolatesyourLabVIEWapplication
fromthespecificfilepath.Forexample,ifyourapplicationusesthealiasMyDatabaseand
youchangeitsfilepathto

C:\Embedded\Vehicle5\MyDatabase.DBC

yourLabVIEWapplicationcontinuestorunwithoutchange.

ThealiasconceptisusedinmostNI-XNETfeaturesforthedatabaseclasses.TheXNETI/O
Namesfordatabaseclassesincludefeaturesforaddinganewalias,viewingexistingaliases,
deletinganalias,andsoon.Youalsocanperformthesetasksatruntime,usingtheVIs
availableintheNI-XNETfunctionspaletteDatabase»File Mgtsubpalette.

Afteryoucreateanalias,itexistsuntilyouexplicitlydeleteit.Ifyouexitandrelaunch
LabVIEW,thealiasesfromtheprevioususeremain.IfyouuninstallNI-XNET,thealiasesare
deleted;however,ifyoureinstall(upgrade)NI-XNET,thealiasesfromtheprevious
installationremain.Deletinganaliasdoesnotdeletethedatabasefileitself,butmerelythe
associationwithinNI-XNET.
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AnaliasisrequiredfordeployingdatabasestoLabVIEWReal-Time(RT)targets.Whenyou
deploytoaLabVIEWRTtarget,thelargetextfileiscompressedtoanoptimizedbinary
format,andthatbinaryfileistransferredtothetarget.Formoreinformationaboutdatabases
withLabVIEWRT,refertoUsing LabVIEW Real-Time.

Database Programming
TheNI-XNETsoftwareprovidesvariousmethodsforcreatingyourapplicationdatabase
configuration.Thefollowingfigureshowsaprocessfordecidingthedatabasesource.
A descriptionofeachstepintheprocessfollowstheflowchart.

Figure 4-3.  Decision Process for Choosing Database Source

Already Have File?
IfyouaretestinganECUusedwithinavehicle,thevehiclemaker(orthemaker’ssupplier)
alreadymayhaveprovidedadatabasefile.ThisfilelikelywouldbeinCANdb,FIBEX,or
LDFformat.Whenyouhavethisfile,usingNI-XNETisrelativelystraightforward.

Can Use File As Is?
IsthefileuptodatewithrespecttoyourECU(s)?

Can I use

file as is?

Want to

Use a File?

Yes No Yes No

Select From

File

Edit and

Select

Create New

File Using

Editor

Create in

Memory

Already

Have File?

Yes No
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Ifyoudonotknowtheanswertothisquestion,thebestchoiceistoassumeYesandbegin
usingNI-XNETwiththefile.Ifyouencounterproblems,youcanusethetechniques
discussedinEdit and Selecttoupdateyourapplicationwithoutsignificantredesign.

Select From File
TherearethreeoptionsforselectingthedatabaseobjectstouseforNI-XNETsessions:a
LabVIEWproject,I/Onames,andpropertynodes.

LabVIEW Project

TheNI-XNETsessioninaLabVIEWprojectassumesthatyouhaveadatabasefile.The
configurationdialogincludescontrolstobrowsetoyourdatabasefile,selectaclustertouse,
andselectalistofframesorsignals.Forexample,ifyoucreateaSignalInputSingle-Point
session,youenterthedatabaseandclustertouse,thenselectoneormoresignalstoread.

I/O Names

Ifyoucreatesessionsatruntime,youneedtowireobjectsfromthedatabasefiletoXNET 

Create Session.vi.TheeasiestwaytodothisistouseI/Onamesfortheobjectsthatyouneed.

Forexample,assumethatyouwanttocreateaSignalInputSingle-Pointsessionandwantthe
VIendusertoselectsignalsfromthefrontpanel.First,dragXNET Create Session.vifrom
theNI-XNETfunctionspalette.ChangetheVIselectortoSignalInputSingle-Point.
Right-clickthesignal listinputandselectCreate»Control.ThiscreatesanarrayofXNET
SignalI/Onamesonyourfrontpanel.

Right-clickthesignal listcontrolandselectBrowse for Database Filetofindthedatabase
file.ForaCANdbfile,youcanclickthedrop-downlistforeacharrayelementtoselectfrom
availablesignalsinthefile.ForaFIBEXorLDFfile,right-clicksignal listandSelect 

Databasetoselectaspecificclusterwithinthefile,thenclickthedrop-downlisttoselect
signals.Afteryoubrowsetothefileandselectacluster,thatinformationissavedwiththeVI,
soyouneedtoselectonlysignalnamesfromthatpointonward.

MostNI-XNETexamplesuseI/Onamestoselectobjects(framesorsignals).Asadefault,
theNI-XNETexampleVIsuseanexampledatabasefileinstalledwithNI-XNET.Youcan
changethisfiletoadifferentfileusingtheprevioussteps.

Property Nodes

Ifyoucreateasessionatruntime,youmaywanttoimplementyourownfrontpanelcontrols
toselectobjectsfromthedatabase,ratherthanuseI/Onames.Althoughtheprogrammingis
moreadvancedthanI/Onames,youcandothisusingpropertynodesforthedatabaseclasses.
ThesepropertynodesarefoundintheNI-XNETfunctionspaletteDatabasesubpalette.
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Forexample,assumeyouwantatreecontrolontheVIfrontpanel.Thetreeshowstheframes
andsignalswithinaselectedcluster.TheVIuserselectssignalsfromthistreecontrol.The
treecontrolblockdiagramusesaprogrammingmodelsimilartotheAdvanced System 

Example Using Property Nodes.

Figure 4-4.  Advanced Database Example Using Property Nodes

TheblockdiagraminthefigureaboveshowshowtopopulateaLabVIEWtreecontrolwith
theframesandsignalsforaspecificcluster.Becauseaclusterrepresentsasinglenetwork
connectedtoyourNI-XNETinterface,youdonotneedtoshowmultipleclusters.First,you
getthelistofframesfromtheXNETClusternode.ForeachXNETFrame,yougetitsname
andaddthatnametothetree.ForeachXNETSignalintheframe,yougetitsnameandadd
thatnametothetree(withtheframeastheparent).

Ifyouusethistreecontroltoselectsignalsforsessioncreation,youcanusenamesfromthe
treetoformthesignalnamesthatyouwiretoXNET Create Session.vi.Forinformation
aboutsignalnamesyntax,refertoXNET Signal I/O Name.

Edit and Select
TherearetwooptionsforeditingthedatabaseobjectsfortheNI-XNETsession:editin
memoryandeditthefile.

Edit in Memory

First,youselecttheframesorsignalsfortheNI-XNETsessionusingoneoftheoptions
describedinSelect From File.

Next,youwiretheselectedobjectstothecorrespondingpropertynodeandsetproperties
tochangethevalue.Whenyouedittheobjectusingitspropertynode,thischangesthe
representationinmemory,butdoesnotsavethechangetothefile.Whenyoupasstheobject
intoXNET Create Session.vi,thechangesinmemory(nottheoriginalfile)areused.
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Edit the File

TheNI-XNETDatabaseEditorisatoolforeditingdatabasefilesforusewithNI-XNET.
Usingthistool,youopenanexistingfile,edittheobjects,andsavethosechanges.Youcan
savethechangestotheexistingfileoranewfile.

Whenyouhaveafilewiththechangesyouneed,youselectobjectsinyourapplicationas
describedinSelect From File.

Want to Use a File?
Ifyoudonothaveausabledatabasefile,youcanchoosetocreateafileoravoidfiles
altogetherforaself-containedapplication.

Create New File Using the Database Editor
YoucanusetheNI-XNETDatabaseEditortocreateanewdatabasefile.Onceyouhaveafile,
youselectobjectsinyourapplicationasdescribedinSelect From File.

Asageneralrule,forFlexRayapplications,usingaFIBEXfileisrecommended.FlexRay
communicationconfigurationrequiresalargenumberofcomplexproperties,andstoragein
afilemakesthiseasiertomanage.TheNI-XNETDatabaseEditorhasfeaturesthatfacilitate
thisconfiguration.

Create in Memory
YoucanuseXNET Database Create Object.vitocreatenewdatabaseobjectsinmemory.
Usingthistechnique,youcanavoidfilesentirelyandmakeyourapplicationselfcontained.

Youconfigureeachobjectyoucreateusingthepropertynode.Eachclassofdatabaseobject
containsrequiredpropertiesthatyoumustset(refertoRequired Properties).

BecauseCANisamorestraightforwardprotocol,itiseasiertocreateaself-contained
application.Forexample,youcancreateasessiontotransmitaCANframewithonly
two objects.
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Figure 4-5.  Create Cluster and Frame for CAN

Figure 4-5showsasamplediagramthatcreatesaclusterandframeinmemory.Thedatabase
nameis:memory:.Thisspecialdatabasenamespecifiesadatabasethatdoesnotoriginate
fromafile.TheclusternameismyCluster.ForCAN,theonlypropertyrequiredforthecluster
isBaud Rate.TheclusteriswiredtocreateaframeobjectnamedmyFrame.Theframehas
severalrequiredproperties.TheXNETFrameCAN:Timing Typepropertyspecifieshowto
transmittheframe,withCyclic DatameaningtotransmiteveryCAN:Transmit Time
seconds(0.01,or10ms).Theremainingpropertiesconfiguretheframetouse8bytesof
payloaddataandCANstandardID5.IfthesubsequentdiagrampassedtheframetoXNET 

Create Session (Frame Output Queued).vi,thiswouldcreateasessionyoucanusetowrite
datafortransmit.

Foradditionalinformationonin-memoryconfigurationsforCAN,refertoUsing CAN.

Afteryoucreateandconfigureobjectsinmemory,youcanuseXNET Database Save.vi to
savetheobjectstoafile.Thisenablesyoutoimplementadatabaseeditorwithinyour
application.

Multiple Databases Simultaneously
NI-XNETallowsopeninguptosevendistinctdatabasesatthesametime.Youcanopenany
databasefromadatabasefileorinmemory.Toopenmultiplein-memorydatabases,usethe
name:memory[<digit>]:;forexample,:memory:,:memory1:,:memory2:.

Sessions

What Is a Session?
TheNI-XNETsessionrepresentsaconnectionbetweenyourNationalInstruments
CAN/FlexRay/LINhardwareandhardwareproductsontheexternalnetwork.Asdiscussedin
Basic Programming Model,yourapplicationusessessionstoreadandwriteI/Odata.

Eachsessionconfigurationincludes:
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• Interface:ThisspecifiestheNationalInstrumentshardwaretouse.

• Database objects:Thesedescribehowexternalhardwarecommunicates.

• Mode:ThisspecifiesthedirectionandrepresentationofI/Odata.

Inadditiontoread/writeofI/Odata,youcanusethesessiontointeractwiththenetwork
inotherways.Forexample,XNET Read.viincludesselectionstoreadthestateof
communication,suchaswhethercommunicationhasstoppedduetoerrordetectiondefined
bytheprotocolstandard.

Youcanusesessionsformultiplehardwareinterfaces.Foreachinterface,youcanuse
multipleinputsessionsandmultipleoutputsessionssimultaneously.Thesessionscanuse
differentmodes.Forexample,youcanuseaSignalInputSingle-Pointsessionatthesame
timeyouuseaFrameInputStreamsession.

Thelimitationsonsessionsrelateprimarilytoaspecificframeoritssignals.Forexample,
if youcreateaFrameOutputQueuedsessionforframeA,thencreateaSignalOutput
Single-PointsessionforframeA.signalB(asignalinframeA),NI-XNETreturnsanerror.This
combinationofsessionsisnotallowed,becausewritingdataforthesameframewith
two sessionswouldresultininconsistentsequencesofdataonthenetwork.

Session Modes
Thesessionmodespecifiesthedatatype(signalsorframes),direction(inputoroutput),and
howdataistransferredbetweenyourapplicationandthenetwork.

Themodeisanenumerationofthefollowing:

• Signal Input Single-Point Mode:Readsthemostrecentvaluereceivedforeachsignal.
Thismodetypicallyisusedforcontrolorsimulationapplications,suchasHardwareIn
theLoop(HIL).

• Signal Input Waveform Mode:Usingthetimewhenthesignalframeisreceived,
resamplesthesignaldatatoawaveformwithafixedsamplerate.Thismodetypicallyis
usedforsynchronizingXNETdatawithDAQmxanalog/digitalinputchannels.

• Signal Input XY Mode:Foreachframereceived,providesitssignalsasavalue/
timestamppair.Thisistherecommendedmodeforreadingasequenceofallsignal
values.

• Signal Output Single-Point Mode:Writessignalvaluesforthenextframetransmit.
Thismodetypicallyisusedforcontrolorsimulationapplications,suchasHardwareIn
theLoop(HIL).

• Signal Output Waveform Mode:Usingthetimewhenthesignalframeistransmitted
accordingtothedatabase,resamplesthesignaldatafromawaveformwithafixedsample
rate.ThismodetypicallyisusedforsynchronizingXNETdatawithDAQmx
analog/digitaloutputchannels.
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• Signal Output XY Mode:Providesasequenceofsignalvaluesfortransmitusingeach
frame’stimingasthedatabasespecifies.Thisistherecommendedmodeforwritinga
sequenceofallsignalvalues.

• Frame Input Stream Mode:Readsallframesreceivedfromthenetworkusingasingle
stream.Thismodetypicallyisusedforanalyzingand/orloggingallframetrafficinthe
network.

• Frame Input Queued Mode:Readsdatafromadedicatedqueueperframe.Thismode
enablesyourapplicationtoreadasequenceofdataspecifictoaframe(forexample,CAN
identifier).

• Frame Input Single-Point Mode:Readsthemostrecentvaluereceivedforeachframe.
Thismodetypicallyisusedforcontrolorsimulationapplicationsthatrequirelowerlevel
accesstoframes(notsignals).

• Frame Output Stream Mode:Transmitsanarbitrarysequenceofframevaluesusinga
singlestream.Thevaluesarenotlimitedtoasingleframeinthedatabase,butcan
transmitanyframe.

• Frame Output Queued Mode:Providesasequenceofvaluesforasingleframe,for
transmitusingthatframe’stimingasthedatabasespecifies.

• Frame Output Single-Point Mode:Writesframevaluesforthenexttransmit.This
modetypicallyisusedforcontrolorsimulationapplicationsthatrequirelowerlevel
accesstoframes(notsignals).

• Conversion Mode:Thismodedoesnotuseanyhardware.Itisusedtoconvertdata
betweenthesignalrepresentationandframerepresentation.

Frame Input Queued Mode
Thismodereadsdatafromadedicatedqueueperframe.Itenablesyourapplicationtoreada
sequenceofdataspecifictoaframe(forexample,aCANidentifier).

Youspecifyonlyoneframeforthesession,andXNET Read.vireturnsvaluesforthatframe
only.Ifyouneedsequentialdataformultipleframes,createmultiplesessions,oneperframe.

Theinputdataisreturnedasanarrayofframevalues.Thesevaluesrepresentallvalues
receivedfortheframesincethepreviouscalltoXNET Read.vi.

IfthesessionusesaCANinterface,XNET Read (Frame CAN).viistherecommendedway
toreaddataforthismode.ThisVIreturnsanarrayofframes,whereeachframeisaLabVIEW
clusterspecifictotheCANprotocol.IfthesessionusesaFlexRayorLINinterface,theread
selectionforthatprotocolisrecommended.Formoreadvancedapplications,useXNET 

Read (Frame Raw).vi,whichreturnsframesinanoptimized,protocol-independentformat.
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Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

ThisexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbytwocallstoXNET Read (Frame CAN).vi(oneforCand
one for E).

4 ms 5 ms 6 ms 7 ms 8 ms3 ms2 ms1 ms0 ms
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ThefollowingfigureshowsthedatareturnedfromthetwocallstoXNET Read (Frame 

CAN).vi(twodifferentsessions).

ThefirstcalltoXNET Read (Frame CAN).vireturnedanarrayofvaluesforframeC,and
thesecondcalltoXNET Read (Frame CAN).vireturnsanarrayforframeE.Eachframeis
aLabVIEWclusterwithCAN-specificelements.TheexampleuseshexadecimalCandE
astheidentifierofeachframe.Thefirsttwopayloadbytescontainthesignaldata.The
timestamprepresentstheabsolutetimewhentheXNETinterfacereceivedtheframe(endof
frame),accuratetomicroseconds.

ComparedtotheexamplefortheFrameInputStreamMode,thismodeeffectivelysorts
receivedframessoyoucanprocessthemonanindividualbasis.
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Frame Input Single-Point Mode
Thismodereadsthemostrecentvaluereceivedforeachframe.Ittypicallyisusedforcontrol
orsimulationapplicationsthatrequirelowerlevelaccesstoframes(notsignals).

Thismodedoesnotusequeuestostoreeachreceivedframe.Iftheinterfacereceives
two framespriortocallingXNET Read.vi,thatreadreturnssignalsforthesecondframe.

Theinputdataisreturnedasanarrayofframes,oneforeachframespecifiedforthesession.

IfthesessionusesaCANinterface,XNET Read (Frame CAN).viistherecommendedway
toreaddataforthismode.Thisinstancereturnsanarrayofframes,whereeachframeisa
LabVIEWclusterspecifictotheCANprotocol.IfthesessionusesaFlexRayorLIN
interface,thereadselectionforthatprotocolisrecommended.Formoreadvanced
applications,youcanuseXNET Read (Frame Raw).vi,whichreturnsframesinan
optimized,protocol-independentformat.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltoXNET Read (Frame CAN).vi.Eachframe
containsitsname(CorE),followedbythevalueofitstwosignals.
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ThefollowingfigureshowsthedatareturnedfromeachofthethreecallstoXNET Read 

(Frame CAN).vi.Thesessioncontainsframedatafortwoframes:CandE.

InthedatareturnedfromthefirstcalltoXNET Read (Frame CAN).vi,frameCcontains
values3and4initspayload.ThefirstreceptionofframeCvalues(1and2)werelost,because
thismodereturnsthemostrecentvalues.

Intheframetimeline,Timeof0msindicatesthetimeatwhichthesessionstartedtoreceive
frames.ForframeE,noframeisreceivedpriortothefirstcalltoXNET Read (Frame 

CAN).vi,sothetimestampisinvalid,andthepayloadistheDefaultPayload.Forthisexample
weassumethattheDefaultPayloadisall0.

InthedatareturnedfromthesecondcalltoXNET Read (Frame CAN).vi,payloadvalues
3 and4arereturnedagainforframeC,becausenonewframehasbeenreceivedsincethe
previouscalltoXNET Read (Frame CAN).vi.ThetimestampforframeCisthesameasthe
firstcalltoXNET Read (Frame CAN).vi

InthedatareturnedfromthethirdcalltoXNET Read (Frame CAN).vi,bothframeCand
frameEarereceived,sobothelementsreturnnewvalues.

Frame Input Stream Mode
Thismodereadsallframesreceivedfromthenetworkusingasinglestream.Ittypicallyis
usedforanalyzingand/orloggingallframetrafficinthenetwork.

Theinputdataisreturnedasanarrayofframes.Becauseallframesarereturned,your
applicationmustevaluateidentificationineachframe(suchasaCANidentifierorFlexRay
slot/cycle/channel)tointerprettheframepayloaddata.

IfthesessionusesaCANinterface,XNET Read (Frame CAN).viistherecommendedway
toreaddataforthismode.Thisinstancereturnsanarrayofframes,whereeachframeisa
LabVIEWclusterspecifictotheCANprotocol.IfthesessionusesaFlexRayorLIN
interface,thereadselectionforthatprotocolisrecommended.Formoreadvanced
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applications,youcanuseXNET Read (Frame Raw).vi,whichreturnsframesinan
optimized,protocol-independentformat.

Previously,youcoulduseonlyoneFrameInputStreamsessionforagiveninterface.Now,
multipleFrameInputStreamsessionscanbeopenatthesametimeonCANandLIN
interfaces.

WhileusingoneormoreFrameInputStreamsessions,youcanuseothersessionswith
differentinputmodes.ReceivedframesarecopiedtoFrameInputStreamsessionsinaddition
toanyotherapplicableinputsession.Forexample,ifyoucreateaFrameInputSingle-Point
sessionforFrameA,thencreateaFrameInputStreamsession,whenFrameAisreceived,its
dataisreturnedfromthecalltoXNET Read.viofbothsessions.Thisduplicationof
incomingframesenablesyoutoanalyzeoveralltrafficwhilerunningahigherlevel
applicationthatusesspecificframeorsignaldata.

WhenusedwithaFlexRayinterface,framesfrombothchannelsarereturned.Forexample,
ifaframeisreceivedinastaticslotonbothchannelAandchannelB,twoframesarereturned
fromXNET Read.vi.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.
TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltoXNET Read (Frame CAN).vi.Eachframe
containsitsname(CorE),followedbythevalueofitstwosignals.
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ThefollowingfigureshowsthedatareturnedfromXNET Read (Frame CAN).vi.

FrameCandframeEarereturnedinasinglearrayofframes.EachframeisaLabVIEW
clusterwithCAN-specificelements.ThisexampleuseshexadecimalCandEastheidentifier
ofeachframe.Thesignaldataiscontainedinthefirsttwopayloadbytes.Thetimestamp
representstheabsolutetimewhentheXNETinterfacereceivedtheframe(endofframe),
accuratetomicroseconds.
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Frame Output Queued Mode
Thismodeprovidesasequenceofvaluesforasingleframe,fortransmitusingthatframe’s
timingasspecifiedinthedatabase.

Theoutputdataisprovidedasanarrayofframevalues,tobetransmittedsequentiallyforthe
framespecifiedinthesession.

Thismodeallowsyoutospecifyonlyoneframeforthesession.Totransmitsequentialvalues
formultipleframes,useadifferentFrameOutputQueuedsessionforeachframeorusethe
FrameOutputStreamMode.

IfthesessionusesaCANinterface,XNET Write (Frame CAN).viistherecommended
way towritedataforthismode.Thisinstanceprovidesanarrayofframevalues,whereeach
valueisaLabVIEWclusterspecifictotheCANprotocol.IfthesessionusesaFlexRayor
LINinterface,thewriteselectionforthatprotocolisrecommended.Formoreadvanced
applications,youcanuseXNET Write (Frame Raw).vi,whichprovidesframevalues
in an optimized,protocol-independentformat.

Theframevaluesforthismodearestoredinaqueue,suchthateveryvalueprovidedis
transmitted.

Forthismode,NI-XNETtransmitseachframeaccordingtoitspropertiesinthedatabase.
Therefore,whenyoucallXNET Write.vi,thenumberofpayloadbytesineachframevalue
mustmatchthatframe’sPayloadLengthproperty.Theotherframevalueelementsare
ignored,soyoucanleavethemuninitialized.ForCANinterfaces,ifthenumberofpayload
bytesyouwriteissmallerthanthePayloadLengthconfiguredinthedatabase,therequested
numberofbytestransmits.IfthenumberofpayloadbytesislargerthanthePayloadLength
configuredinthedatabase,thequeueisflushedandnoframestransmit.Forotherinterfaces,
transmittinganumberofpayloadbytesdifferentthantheframe’spayloadmaycause
unexpectedresultsonthebus.

Examples

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0 ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinebeginswithtwocallstoXNET Write (Frame CAN).vi,oneforframeC,
followedimmediatelybyanothercallforframeE.
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ThefollowingfigureshowsthedataprovidedtoeachcalltoXNET Write (Frame CAN).vi.
ThefirstarrayshowsdataforthesessionwithframeC.Thesecondarrayshowsdataforthe
sessionwithframeE.
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AssumingtheAutoStart?propertyusesthedefaultoftrue,eachsessionstartswithinthecall
toXNET Write (Frame CAN).vi.FrameCtransmitsfollowedbyframeE,bothusingthe
framevaluesfromthefirstelement(index0ofeacharray).

Accordingtothedatabase,frameCtransmitsonceevery2.0ms,andframeEislimitedtoan
event-driventransmitonceevery2.5ms.

At2.0msinthetimeline,theframevaluewithbytes3,4istakenfromindex1oftheframe C
arrayandusedfortransmitofframeC.

When2.5mshaveelapsedafteracknowledgmentoftheprevioustransmitofframeE,the
framevaluewithbytes5,8,0,0istakenfromindex1offrameEarrayandusedfortransmit
offrameE.

At4.0msinthetimeline,theframevaluewithbytes5,6istakenfromindex2oftheframe C
arrayandusedfortransmitofframeC.

BecausetherearenomoreframevaluesforframeE,thisframenolongertransmits.FrameE
isevent-driven,sonewframevaluesarerequiredforeachtransmit.

BecauseframeCisacyclicframe,ittransmitsrepeatedly.Althoughtherearenomoreframe
valuesforframeC,thepreviousframevalueisusedagainat6.0msinthetimeline,andevery
2.0msthereafter.IfXNET Write (Frame CAN).viiscalledagain,thenewframevalueis
used.

Frame Output Single-Point Mode
Thismodewritesframevaluesforthenexttransmit.Ittypicallyisusedforcontrolor
simulationapplicationsthatrequirelowerlevelaccesstoframes(notsignals).

Thismodedoesnotusequeuestostoreframevalues.IfXNET Write.viiscalledtwicebefore
thenexttransmit,thetransmittedframeusesthevaluefromthesecondcalltoXNET 

Write.vi.

Theoutputdataisprovidedasanarrayofframes,oneforeachframespecifiedforthesession.

IfthesessionusesaCANinterface,XNET Write (Frame CAN).viistherecommendedway
towritedataforthismode.Thisinstanceprovidesanarrayofframevalues,whereeachvalue
isaLabVIEWclusterspecifictotheCANprotocol.IfthesessionusesaFlexRayorLIN
interface,thewriteselectionforthatprotocolisrecommended.Formoreadvanced
applications,youcanuseXNET Write (Frame Raw).vi,whichprovidesframevaluesinan
optimized,protocol-independentformat.

Forthismode,NI-XNETtransmitseachframeaccordingtoitspropertiesinthedatabase.
Therefore,whenyoucallXNET Write.vi,thenumberofpayloadbytesineachframevalue
mustmatchthatframe’sPayloadLengthproperty.Theotherframevalueelementsare
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ignored,soyoucanleavethemuninitialized.ForCANinterfaces,ifthenumberofpayload
bytesyouwriteissmallerthanthePayloadLengthconfiguredinthedatabase,therequested
numberofbytestransmits.IfthenumberofpayloadbytesislargerthanthePayloadLength
configuredinthedatabase,thequeueisflushedandnoframestransmit.Forotherinterfaces,
transmittinganumberofpayloadbytesdifferentthantheframe’spayloadmaycause
unexpectedresultsonthebus.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelineshowsthreecallstoXNET Write (Frame CAN).vi.
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ThefollowingfigureshowsthedataprovidedtoeachofthethreecallstoXNET Write 

(Frame CAN).vi.Thesessioncontainsframevaluesfortwoframes:CandE.

AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinthefirst
calltoXNET Write (Frame CAN).vi.FrameCtransmitsfollowedbyframeE,bothusing
framevaluesfromthefirstcalltoXNET Write (Frame CAN).vi.

AfterthesecondcalltoXNET Write (Frame CAN).vi,frameCtransmitsusingitsvalue
(bytes3,4),butframeEdoesnottransmit,becauseitsminimalintervalof2.5mshasnot
elapsedsinceacknowledgmentoftheprevioustransmit.
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BecausethethirdcalltoXNET Write (Frame CAN).vioccursbeforetheminimuminterval
elapsesforframeE,itsnexttransmitusesitsvalue(bytes3,4,0,0).ThevalueforframeEin
thesecondcalltoXNET Write (Frame CAN).viisnotused.

FrameCtransmitsthethirdtimeusingthevaluefromthethirdcalltoXNET Write (Frame 

CAN).vi(bytes5,6).BecauseframeCiscyclic,ittransmitsagainusingthesamevalue
(bytes 5,6).

Frame Output Stream Mode
Thismodetransmitsanarbitrarysequenceofframevaluesusingasinglestream.Thevalues
arenotlimitedtoasingleframeinthedatabase,butcantransmitanyframe.

ThedatawiredtoXNET Write.viisanarrayofframevalues,eachofwhichtransmitsassoon
aspossible.Framestransmitsequentially(oneafteranother).

ThismodeisnotsupportedforFlexRay.

LikeFrameInputStreamsessions,youcancreatemorethanoneFrameOutputStream
sessionforagiveninterface.

ForCAN,framevaluestransmitonthenetworkbasedentirelyonthetimewhenyoucall
XNET Write.vi.Thetimingofeachframeasspecifiedinthedatabaseisignored.For
example,ifyouprovidefourframevaluestoXNET Write.vi,thefirstframevaluetransmits
immediately,followedbythenextthreevaluestransmittedbacktoback.Forthismode,the
CANframepayloadlengthinthedatabaseisignored,andthepayloadprovidedtoXNET 

Write.viisalwaysused.

XNET Write (Frame CAN).viistherecommendedwaytowritedataforthismodeforCAN.
Thisinstanceprovidesanarrayofframevalues,whereeachvalueisaLabVIEWcluster
specifictotheCANprotocol.XNET Write (Frame LIN).viistherecommendedwayto
writedataforthismodeforLIN.Thisinstanceprovidesanarrayofframevalues,whereeach
valueisaLabVIEWclusterspecifictotheLINprotocol.Formoreadvancedapplications,you
canuseXNET Write (Frame Raw).vi,whichprovidesframevaluesinanoptimizedformat.

SimilartoCAN,LINframevaluestransmitonthenetworkbasedentirelyonthetimewhen
youcallXNET Write.vi.Thetimingofeachframeasspecifiedinthedatabaseisignored.
TheLINframepayloadlengthinthedatabaseisignored.ForLIN,thismodeisallowedonly
ontheinterfaceasmaster.Ifthepayloadforaframeisempty,onlytheheaderpartofthe
frameistransmitted.Foranonemptypayload,theheader+responsefortheframeis
transmitted.Ifaframefortransmitisdefinedinthedatabase(in-memoryorotherwise),itis
transmittedusingitsdatabasechecksumtype.Iftheframefortransmitisnotdefinedinthe
database,itistransmittedusingenhancedchecksum.
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XNET Write (Frame LIN).viistherecommendedwaytowritedataforthismodeforLIN.
Thisinstanceprovidesanarrayofframevalues,whereeachvalueisaLabVIEWcluster
specifictotheLINprotocol.Formoreadvancedapplications,youcanuseXNET Write 

(Frame Raw).vi,whichprovidesframevaluesinanoptimizedformat.

Theframevaluesforthismodearestoredinaqueue,suchthateveryvalueprovidedis
transmitted.

Example

InthisexampleCANdatabase,frameCisacyclicframethattransmitsonthenetworkonce
every2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)
of2.5ms.Forinformationaboutcyclicandevent-drivenCANframes,refertoCyclic and 

Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

ThefollowingfigureshowsatimelineofaframetransferontheCANnetwork.Eachframe
containsitsname(CorE),followedbythevalueofitstwosignals.Thetimelinebeginswith
asinglecalltoXNET Write (Frame CAN).vi.

ThefollowingfigureshowsthedataprovidedtothesinglecalltoXNET Write (Frame 

CAN).vi.ThearrayprovidesvaluesforframesCandE.
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AssumingtheAutoStart?propertyusesthedefaultoftrue,eachsessionstartswithinthecall
toXNET Write (Frame CAN).vi.Allframevaluestransmitimmediately,usingthesame
sequenceasthearray.

AlthoughframeCandEspecifyaslowertiminginthedatabase,theFrameOutputStream
modedisregardsthistimingandtransmitstheframevaluesinquicksuccession.

Withineachframevalues,thisexampleusesaninvalidtimestampvalue(0).Thisis
acceptable,becauseeachframevaluetimestampisignoredforthismode.

AlthoughframeCisspecifiedinthedatabaseasacyclicframe,thismodedoesnotrepeatits
transmit.UnliketheFrameOutputQueuedMode,theFrameOutputStreammodedoesnot
useCANframepropertiesfromthedatabase.

Signal Input Single-Point Mode
Thismodereadsthemostrecentvaluereceivedforeachsignal.Ittypicallyisusedforcontrol
orsimulationapplications,suchasHardwareIntheLoop(HIL).
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Thismodedoesnotusequeuestostoreeachreceivedframe.Iftheinterfacereceives
twoframespriortocallingXNET Read.vi,thatcalltoXNET Read.vireturnssignalsforthe
secondframe.

UseXNET Read (Signal Single-Point).viforthismode.Formoreadvancedapplications,
youcanuseXNET Read (Signal XY).vi,whichreturnsatimestampforeachsignalvalue.
Youcanusetheadditionaltimestampstodeterminewhethereachvalueisnewsincethe
lastread.

Youalsocanspecifyatriggersignalforaframe.Thissignalnameis:trigger:.<frame name>,
andonceitisspecifiedintheXNET Create Session.visignallist,itreturnsavalueof0.0if
theframedidnotarrivesincethelastRead(orStart),and1.0ifatleastoneframeofthisID
arrived.Youcanspecifymultipletriggersignalsfordifferentframesinthesamesession.For
multiplexedsignals,asignalmayormaynotbecontainedinareceivedframe.Todefinea
triggersignalforamultiplexedsignal,usethesignalname:trigger:.<frame name>.<signal 

name>.Thissignalreturns1.0onlyifaframewithappropriatesetmultiplexerbithasbeen
receivedsincethelastReadorStart.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinesshowsthreecallstoXNET Read (Signal Single-Point).vi.
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ThefollowingfigureshowsthedatareturnedfromeachofthethreecallstoXNET Read 

(Signal Single-Point).vi.Thesessioncontainsallfoursignals.

InthedatareturnedfromthefirstcalltoXNET Read (Signal Single-Point).vi,values3and 4
arereturnedforthesignalsofframeC.ThevaluesofthefirstreceptionofframeC(1and2)
werelost,becausethismodereturnsthemostrecentvalues.

Intheframetimeline,Timeof0msindicatesthetimeatwhichthesessionstartedtoreceive
frames.ForframeE,noframeisreceivedpriortothefirstcalltoXNET Read (Signal 

Single-Point).vi,sothelasttwovaluesreturnthesignalDefaultValues.Forthisexample,
assumethattheDefaultValueis0.0.

InthedatareturnedfromthesecondcalltoXNET Read (Signal Single-Point).vi,values3
and4arereturnedagainforthesignalsofframeC,becausenonewframehasbeenreceived
sincethepreviouscalltoXNET Read (Signal Single-Point).vi.Newvaluesarereturnedfor
frameE(5and6).

InthedatareturnedfromthethirdcalltoXNET Read (Signal Single-Point).vi,bothframe
CandframeEarereceived,soallsignalsreturnnewvalues.

Thefollowingfigureshowsthedataforthesameframetiming,butusingXNET Read 

(Signal XY).vi.Thesignalvaluesarethesame,butanadditionaltimestampisprovidedfor
eachsignal.
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ForthefirstcalltoXNET Read (Signal XY).vi,noticethatthetimestampsforframeE(last
twosignals)areinvalid(allzero).ThisindicatesthatframeEhasnotbeenreceivedsincethe
sessionstarted,andthereforethesignalvaluesarethedefault.

ForthesecondcalltoXNET Read (Signal XY).vi,noticethatthetimestampsforframeC
(firsttwosignals)arethesameasthefirstcalltoXNET Read (Signal XY).vi.Thisindicates
thatframeChasnotbeenreceivedsincethepreviousread,andthereforethesignalvaluesare
repeated.

Signal Input Waveform Mode
Usingthetimewhenthesignalframeisreceived,thismoderesamplesthesignaldatatoa
waveformwithafixedsamplerate.ThismodetypicallyisusedforsynchronizingXNETdata
withDAQmxanalog/digitalinputchannels.

UseXNET Read (Signal Waveform).viforthismode.YoucanwirethedataXNET Read 

(Signal Waveform).vireturnsdirectlytoaLabVIEWWaveformGraphorWaveformChart.
Thedataconsistsofanarrayofwaveforms,oneforeachsignalspecifiedforthesession.Each
waveformcontainst0(timestampoffirstsample),dt(timebetweensamplesinseconds),and
anarrayofresampledvaluesforthesignal.

YouspecifytheresamplerateusingtheXNETSessionResampleRateproperty.
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Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltoXNET Read (Signal Waveform).vi.Eachframe
containsitsname(CorE),followedbythevalueofitstwosignals.
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ThefollowingfigureshowsthedatareturnedfromXNET Read (Signal Waveform).vi.The
sessioncontainsallfoursignalsandusesthedefaultresamplerateof1000.0.

InthedatareturnedfromXNET Read (Signal Waveform).vi,t0providesanabsolute
timestampforthefirstsample.AssumingthisisthefirstcalltoXNET Read (Signal 

Waveform).viafterstartingthesession,thist0reflectsthatstartofthesession,which
correspondstoTime0msintheframetimeline.Attime0ms,noframehasbeenreceived.
Therefore,thefirstsampleofeachwaveformusesthesignaldefaultvalue.Forthisexample,
assumethedefaultvalueis0.0.

Intheframetimeline,frameCisreceivedtwicewithsignalvalues3and4.Inthewaveform
diagram,youcannotdistinguishthisfromreceivingtheframeonlyonce,becausethetimeof
eachframereceptionisresampledintothewaveformtiming.

Intheframetimeline,frameEisreceivedtwiceinfastsuccession,oncewithsignalvalues7
and8,thenagainwithsignals5and6.Thesetwoframesarereceivedwithinonesampleof
thewaveform(within1ms).TheeffectonthedatafromXNET Read (Signal Waveform).vi
isthatvaluesforthefirstframe(7and8)arelost.

Youcanavoidthelossofsignaldatabysettingthesessionresampleratetoahighrate.
NI-XNETtimestampsreceiveframestoanaccuracyof100ns.Therefore,ifyouusea
resamplerateof1000000(1MHz),eachframe’ssignalvaluesarerepresentedinthe
waveformswithoutlossofdata.Nevertheless,usingahighresampleratecanresultinalarge
amountofduplicated(redundant)values.Forexample,iftheresamplerateis1000000,
aframethatoccursoncepersecondresultsinonemillionduplicatedsignalvalues.
ThistradeoffbetweenaccuracyandefficiencyisadisadvantageoftheSignalInput
Waveformmode.
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TheSignalInputXYModedoesnothavethedisadvantagesmentionedpreviously.Thesignal
valuetimingisadirectreflectionofreceivedframes,andnoresamplingoccurs.SignalInput
XYModeprovidesthemostefficientandaccuraterepresentationofasequenceofreceived
signalvalues.

OneofthedisadvantagesofSignalInputXYModeisthatthecorrespondingLabVIEW
indicator(XYGraph)doesnotprovidethesamefeaturesastheindicatorforSignalInput
Waveform(WaveformGraph).Forexample,theWaveformGraphcanplotconsecutivecalls
toXNET Read.viinahistory,whereasXYGraphcanplotonlyvaluesfromasinglecallto
XNET Read.vi.

Insummary,whenreadingasequenceofreceivedsignalvalues,useSignalInputWaveform
modewhenyouneedtosynchronizeCAN/FlexRay/LINdatawithDAQmxanalog/digital
inputwaveformsordisplayCAN/FlexRay/LINdataonthefrontpanel(withoutsignificant
validation).UseSignalInputXYModewhenyouneedtoanalyzeCAN/FlexRay/LINdata
onthediagram,forvalidationpurposes.

Signal Input XY Mode
Foreachframereceived,thismodeprovidestheframesignalsasatimestamp/valuepair.This
istherecommendedmodeforreadingasequenceofallsignalvalues.

ThetimestamprepresentstheabsolutetimewhentheXNETinterfacereceivedtheframe(end
offrame),accuratetomicroseconds.

UseXNET Read (Signal XY).viforthismode.YoucanwirethedataXNET Read (Signal 

XY).vireturnsdirectlytoaLabVIEWXYGraph.

ThedataconsistsofanarrayofLabVIEWclusters,oneforeachsignalspecifiedforthe
session.Eachclustercontainstwoarrays,onefortimestampandoneforvalue.Foreach
signal,thetimestampandvaluearraysizeisalwaysthesame,suchthatitrepresentsasingle
arrayoftimestamp/valuepairs.

Eachtimestamp/valuepairrepresentsavaluefromareceivedframe.Whensignalsexistin
differentframes,thearraysizemaybedifferentfromonecluster(signal)toanother.

Thereceivedframesforthismodearestoredinqueuestoavoidsignaldataloss.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.
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TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltoXNET Read (Signal XY).vi.Eachframecontains
itsname(CorE),followedbythevalueofitstwosignals.

ThefollowingfigureshowsthedatareturnedfromXNET Read (Signal XY).vi.Thesession
containsallfoursignals.

FrameCwasreceivedfourtimes,resultinginarraysofsize4inthefirsttwoclusters.Frame E
wasreceived3times,resultinginarraysofsize3inthefirsttwoclusters.Thetimestampand
valuearraysarethesamesizeforeachsignal.Thetimestamprepresentstheendofframe,to
microsecondaccuracy.
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TheXYGraphdisplaysthedatafromXNET Read (Signal XY).vi.Thisdisplayisan
accuraterepresentationofsignalchangesonthenetwork.

Signal Output Single-Point Mode
Thismodewritessignalvaluesforthenextframetransmit.Ittypicallyisusedforcontrolor
simulationapplications,suchasHardwareIntheLoop(HIL).

Thismodedoesnotusequeuestostoresignalvalues.IfXNET Write.viiscalledtwicebefore
thenexttransmit,thetransmittedframeusessignalvaluesfromthesecondcalltoXNET 

Write.vi.

UseXNET Write (Signal Single-Point).viforthismode.

Youalsocanspecifyatriggersignalforaframe.Thissignalnameis:trigger:.<frame name>,
andonceitisspecifiedintheXNET Create Session.visignallist,youcanwriteavalueof
0.0tosuppresswritingofthatframe,oranyvaluenotequalto0.0towritetheframe.Youcan
specifymultipletriggersignalsfordifferentframesinthesamesession.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelineshowsthreecallstoXNET Write (Signal Single-Point).vi.
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ThefollowingfigureshowsthedataprovidedtoeachofthethreecallstoXNET Write 

(Signal Single-Point).vi.Thesessioncontainsallfoursignals.

AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinthefirst
calltoXNET Write (Signal Single-Point).vi.FrameCtransmitsfollowedbyframeE,both
usingsignalvaluesfromthefirstcalltoXNET Write (Signal Single-Point).vi.

Ifatransmittedframecontainsasignalnotincludedintheoutputsession,thatsignaltransmits
itsDefaultValue.Ifatransmittedframecontainsbitsnosignaluses,thosebitstransmitthe
DefaultPayload.

AfterthesecondcalltoXNET Write (Signal Single-Point).vi,frameCtransmitsusingits
values(3and4),butframeEdoesnottransmit,becauseitsminimalintervalof2.5mshasnot
elapsedsinceacknowledgmentoftheprevioustransmit.

BecausethethirdcalltoXNET Write (Signal Single-Point).vioccursbeforetheminimum
intervalelapsesforframeE,itsnexttransmitusesitsvalues(3and4).Thevaluesforframe E
inthesecondcalltoXNET Write (Signal Single-Point).viarenotused.

FrameCtransmitsthethirdtimeusingvaluesfromthethirdcalltoXNET Write (Signal 

Single-Point).vi(5and6).BecauseframeCiscyclic,ittransmitsagainusingthesame
values (5and6).

Signal Output Waveform Mode
Usingthetimewhenthesignalframeistransmittedaccordingtothedatabase,thismode
resamplesthesignaldatafromawaveformwithafixedsamplerate.Thismodetypicallyis
usedforsynchronizingXNETdatawithDAQmxanalog/digitaloutputchannels.

Theresamplingtranslatesfromthewaveformtimingtoeachframe’stransmittiming.When
thetimefortheframetotransmitoccurs,itusesthemostrecentsignalvaluesinthewaveform
thatcorrespondtothattime.

UseXNET Write (Signal Waveform).viforthismode.Youcanwirethedataprovidedto
XNET Write (Signal Waveform).vidirectlyfromaLabVIEWWaveformGraphor
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WaveformChart.Thedataconsistsofanarrayofwaveforms,oneforeachsignalspecified
forthesession.Eachwaveformcontainsanarrayofresampledvaluesforthesignal.

YouspecifytheresamplerateusingtheXNETSessionResampleRateproperty.

Theframesforthismodearestoredinqueues.

ThismodeisnotsupportedforaLINinterfaceoperatingasslave.Formoreinformation,refer
toLIN Frame Timing and Session Mode.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinebeginswithasinglecalltoXNET Write (Signal Waveform).vi.

ThefollowingfigureshowsthedataprovidedtothecalltoXNET Write (Signal 

Waveform).vi.Thesessioncontainsallfoursignalsandusesthedefaultresamplerateof
1000.0samplespersecond.
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AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinthecall
toXNET Write (Signal Waveform).vi.FrameCtransmitsfollowedbyframeE,bothusing
signalvaluesfromthefirstsample(index0ofallfourYarrays).

Thewaveformelementst0(timestampoffirstsample)anddt(timebetweensamplesin
seconds)areignoredforthecalltoXNET Write (Signal Waveform).vi.Transmitofframes
startsassoonastheXNETsessionstarts.Theframepropertiesinthedatabasedetermineeach
frame’stransmittime.Thesessionresampleratepropertydeterminesthetimebetween
waveformsamples.

Inthewaveforms,thesampleatindex1occursat1.0msintheframetimeline.Accordingto
thedatabase,frameCtransmitsonceevery2.0ms,andframeEislimitedtoanevent-driven
transmitwithinterval2.5ms.Therefore,thesampleatindex1cannotberesampledtoa
transmittedframeandisdiscarded.

Index2inthewaveformsoccursat2.0msintheframetimeline.FrameCisreadyforitsnext
transmitatthattime,sosignalvalues5and6aretakenfromthefirsttwoYarraysandused
fortransmitofframeC.FrameEstillhasnotreacheditstransmittimeof2.5msfromthe
previousacknowledgment,sosignalvalues1and2arediscarded.

Atindex3,frameEisallowedtotransmitagain,sosignalvalues5and6aretakenfromthe
lasttwoYarraysandusedfortransmitofframeE.FrameCisnotreadyforitsnexttransmit,
sosignalvalues7and8arediscarded.

ThisbehaviorcontinuesforYarrayindices4through7.ForthecyclicframeC,everysecond
sampleisusedtotransmit.Fortheevent-drivenframeE,everysampleisinterpretedasan
event,suchthateverythirdsampleisusedtotransmit.
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Althoughnotshownintheframetimeline,frameCtransmitsagainat8.0msandevery2.0 ms
thereafter.FrameCrepeatssignalvalues5and6untilthenextcalltoXNET Write (Signal 

Waveform).vi.BecauseframeEiseventdriven,itdoesnottransmitafterthetimelineshown,
becausenoneweventhasoccurred.

Becausethewaveformtimingisfixed,youcannotuseittorepresenteventsinthedata.
When usedforeventdrivenframes,theframetransmitsasifeachsamplewasanevent.This
mismatchbetweenframetimingandwaveformtimingisadisadvantageoftheSignalOutput
Waveformmode.

WhenyouusetheSignalOutputXYMode,thesignalvaluesprovidedtoXNET Write 

(Signal XY).viaremappeddirectlytotransmittedframes,andnoresamplingoccurs.Unless
yourapplicationrequirescorrelationofoutputdatawithDAQmxwaveforms,SignalOutput
XYModeistherecommendedmodeforwritingasequenceofsignalvalues.

Signal Output XY Mode
Thismodeprovidesasequenceofsignalvaluesfortransmitusingeachframe’stimingas
specifiedinthedatabase.Thisistherecommendedmodeforwritingasequenceofallsignal
values.

UseXNET Write (Signal XY).viforthismode.ThedataconsistsofanarrayofLabVIEW
clusters,oneforeachsignalspecifiedforthesession.Eachclustercontainstwoarrays,one for
timestampandoneforvalue.Thetimestamparrayisunused(reserved).

Eachsignalvalueismappedtoaframefortransmit.Therefore,thearrayofsignalvaluesis
mappedtoanarrayofframestotransmit.Whensignalsexistinthesameframe,signalsatthe
sameindexinthearraysaremappedtothesameframe.Whensignalsexistindifferent
frames,thearraysizemaybedifferentfromonecluster(signal)toanother.

Theframesforthismodearestoredinqueues,suchthateverysignalprovidedistransmitted
inaframe.

Examples

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinebeginswithasinglecalltoXNET Write (Signal XY).vi.
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ThefollowingfigureshowsthedataprovidedtoXNET Write (Signal XY).vi.Thesession
containsallfoursignals.

AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinacallto
XNET Write (Signal XY).vi.Thisoccursat0msinthetimeline.FrameCtransmitsfollowed
byframeE,bothusingsignalvaluesfromthefirstsample(index0ofallfourYarrays).
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Accordingtothedatabase,frameCtransmitsonceevery2.0ms,andframeEislimitedtoan
event-drivenintervalof2.5ms.

At2.0msinthetimeline,signalvalues3and4aretakenfromindex1ofthefirsttwoYarrays
andusedfortransmitofframeC.

At3.5msinthetimeline,signalvalue5istakenfromindex1ofthethirdYarray.Because
thisisanewvalueforframeE,itrepresentsanewevent,sotheframetransmitsagain.
Becausenonewsignalvaluewasprovidedatindex1inthefourtharray,thesecondsignal
of frameEusesthevalue8fromtheprevioustransmit.

At4.0msinthetimeline,signalvalues5and6aretakenfromindex2ofthefirsttwoYarrays
andusedfortransmitofframeC.

BecausetherearenomoresignalvaluesforframeE,thisframenolongertransmits.FrameE
iseventdriven,sonewsignalvaluesarerequiredforeachtransmit.

BecauseframeCisacyclicframe,ittransmitsrepeatedly.Althoughtherearenomoresignal
valuesforframeC,thevaluesofthepreviousframeareusedagainat6.0msinthetimeline
andevery2.0msthereafter.IfXNET Write (Signal XY).viiscalledagain,thenewsignal
valuesareused.

ThenextexamplenetworkdemonstratesapotentialproblemthatcanoccurwithSignal
OutputXYMode.

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameXisacyclicframethattransmitsonthenetworkonceevery1.0ms.Eachframe
containstwosignals,oneinthefirstbyteandanotherinthesecondbyte.Thetimelinebegins
withasinglecalltoXNET Write (Signal XY).vi.
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ThefollowingfigureshowsthedataprovidedtoXNET Write (Signal XY).vi.Thesession
containsallfoursignals.

ThenumberofsignalvaluesinallfourYarraysisthesame.Thefourelementsofthearrays
aremappedtofourframes.TheproblemisthatbecauseframeXtransmitstwiceasfastas
frameC,theframesforthelasttwoarraystransmittwiceasfastastheframesforthefirst
two arrays.

TheresultisthatthelastpairofsignalsforframeX(1and2)transmitoverandover,untilthe
timelinehascompletedforframeC.Thissortofbehaviorusuallyisunintended.TheSignal
OutputXYModegoalistoprovideacompletesequenceofsignalvaluesforeachframe.

Thebestwaytoresolvethisissueistoprovideadifferentnumberofvaluesforeachsignal,
suchthatthenumberofelementscorrespondstothetimelineforthecorrespondingframe.If
thepreviouscalltoXNET Write (Signal XY).viprovidedeightelementsforframeX(last
twoYarrays)insteadofjustfourelements,thiswouldhavecreatedacomplete8.0ms
timelineforbothframes.

Althoughyouneedtoresolvethissortoftimelineforcyclicframes,thisisnotnecessarilytrue
forevent-drivenframes.Foranevent-drivenframe,youmaydecidesimplytopasseitherzero
oronesetofsignalvaluestoXNET Write (Signal XY).vi.Whenyoudothis,eachcallto
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XNET Write (Signal XY).vicangenerateasingleevent,andtheoveralltimelineisnota
majorconsideration.

Conversion Mode
ThismodeisintendedtoconvertNI-XNETsignaldatatoframedataorviceversa.Itdoesnot
useanyNI-XNEThardware,andyoudonotspecifyaninterfacewhencreatingthismode.

ConversionoccurswithXNET Convert.vi.NeitherXNET Read.vinorXNET Write.vi
workwiththismode;theyreturnanerrorbecausehardwareI/Oisnotpermitted.

ConversionworkssimilartoSingle-Pointmode.Youspecifyasetofsignalsthatcanspan
multipleframes.Signaltoframeconversionreadsasetofvaluesforthesignalsspecifiedand
writesthemtotherespectiveframe(s).Frametosignalconversionparsesasetofframesand
returnsthelatestsignalvaluereadfromacorrespondingframe.

FramescanbeinanyNI-XNETframerepresentations(CAN,FlexRay,LIN,orRaw).You
selecttheconversiondirectionandtheframetypebychoosingtheappropriateinstanceof
XNET Convert.vi.

Example 1: Conversion of CAN Frames to Signals

SupposeyouhaveadatabasewithaCANframewithID0x123andtwounsignedbytesignals
assignedtoit(byte1andbyte2).

CreatinganappropriateconversionsessionandcallingXNET Convert (Frame CAN to 

Signal).viwiththefollowinginput:
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resultsinthefollowingsignalvaluesbeingreturned:

Explanation:Thedataaretakenfromframe4.Frames1and3areignoredbecausetheyhave
awrong(unmatched)ID.Frame2isignoredbecauseitsdataareoverwrittenlaterwiththe
valuesfromframe4,becauseframesareprocessedintheorderofinput.

Example 2: Conversion of Signals to FlexRay Frames

SupposeyouhavetwoFlexRayframeswithslotID3and6,andeachonehasassigneda
two-byte,BigEndiansignalatbyte2and3(zerobased).Supposealsothatallrelevantdefault
valuesofothersignalsintheframeare0.
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CreatinganappropriateconversionsessionandcallingXNET Convert (Signal to Frame 

FlexRay).viwiththefollowinginput:

causesthefollowingframestobegenerated:

Explanation:Thefirstsignalisconvertedtothebytesequence0x01,0x02(1256+2),and
thebytesequenceisplacedatbyte2oftheframewithslotID3.Thesecondsignalis
convertedtobytesequence0x03,0x04(3256+4)andplacedatbyte2oftheframewith
slotID6.Allotherdataarefilledwiththedefaultvalues(0).

How Do I Create a Session?
Therearetwomethodsforcreatingasession:aLabVIEWprojectandXNET Create 

Session.vi.Youtypicallyuseonlyonemethodtocreateallsessionsforyourapplication.



Chapter4 NI-XNETAPIforLabVIEW—UsingCAN

NI-XNETHardwareandSoftwareManual 4-48 ni.com

LabVIEW Project
UsingLabVIEWprojectsessionsisbestsuitedforapplicationsthatarestatic,inthatthe
networkdatadoesnotchangefromoneexecutiontothenext.RefertoGetting Startedfora
descriptionofcreatingasessioninaLabVIEWproject.

WhenyouconfigurethesessioninaLabVIEWproject,youselecttheinterface,mode,and
databaseobjectswiththeNI-XNETuserinterface.Thedatabaseobjects(cluster,frames,and
signals)mustexistinafile.Ifyoudonotalreadyhaveadatabasefile,youcancreateoneusing
theNI-XNETDatabaseEditor,whichyoucanlaunchfromNI-XNETuserinterface.

XNET Create Session.vi
YoucanuseXNET Create Session.vitocreateNI-XNETsessionsatruntime.Thisrun-time
creationhasadvantagesoveraLabVIEWproject,becausetheenduserofyourapplication
canconfiguresessionsfromthefrontpanel.ThedisadvantageisthattheVIdiagramismore
complex.

Ifyourapplicationisusedforaspecificproduct(forexample,aninstrumentpanelfora
specificmake/model/yearcar),andthefrontpanelmustbesimple(forexample,atestbutton
withapass/failLED),aLabVIEWprojectisthebestmethodtouseforNI-XNETsessions.
Becausetheconfigurationdoesnotchange,aLabVIEWprojectprovidestheeasiest
programmingmodel.

Ifyourapplicationisusedformanydifferentproducts(forexample,atestsystemforan
engineinanymake/model/yearcar),XNET Create Session.viisthebestmethodtousefor
NI-XNETsessions.Onthefrontpanel,theapplicationendusercanprovideadatabasefile
andselectthespecificframesorsignalstoreadand/orwrite.

XNET Create Session.vitakesinputsfortheinterface,mode,anddatabaseobjects.You
selecttheinterfaceusingtechniquesdescribedinHow Do I View Available Interfaces?.The
databaseobjectsdependonthemode(forexample,SignalInputWaveformrequiresanarray
ofsignals).YouselectthedatabaseobjectsusingtechniquesdescribedinDatabase 

Programming.

Using CAN

ThissectionsummarizessomeusefulNI-XNETfeaturesspecifictotheCANprotocol.

CAN FD, ISO Versus Non-ISO
BoschpublishedseveralversionsoftheCANspecification,suchasCAN2.0,publishedin
1991.Thisspecificationhastwoparts;partAisforthestandardformatwithan11-bit
identifier,andpartBisfortheextendedformatwitha29-bitidentifier.CAN2.0supports
frameswithpayloadupto8bytesandtransmissionspeedupto1Mbaud.
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Toallowfastertransmissionrates,in2012BoschreleasedCANFD1.0(CANwithFlexible
Data-Rate),supportingapayloadlengthupto64bytesandfasterbaudrates.ISOlater
standardizedCANFD.ISOCANFD11898-1:2015introducedsomechangestotheoriginal
CANFD1.0protocolfromBosch,whichmadetheCANFD1.0(non-ISOCANFD)andISO
CANFDprotocolsincompatible.ThesechangesarenowavailableunderISO11898-1:2015.
Thestandardscannotcommunicatewitheachother.

NI-XNETsupportsbothISOCANFDandnon-ISOCANFD.ThedefaultisISOCANFD.
TheNI-XNETAPIbehaviorsupportingISOCANFDmodehasbeenchangedslightlyto
allownewfeaturescomparedtotheNon-ISOFDmode.InNon-ISOCANFDmode,you
mustusetheInterface:CAN:TransmitI/OModesessionpropertytoswitchtheCANI/O
modeoftransmittedframes.InISOCANFDmode,thetransmissionmodeisspecifiedinthe
database(CAN:I/OModeproperty)or,whenthedatabaseisnotused,intheframetypefield
oftheframeheader.

ReceiveddataframesinNon-ISOCANFDmodealwayshavethetypeCANData,whilein
ISOCANFDmodethetypeismorespecific,indicatingtheprotocolinwhichtheframehas
beentransmitted(CAN2.0,CANFD,orCANFD+BRS).

BecauseanexistingCANFDapplicationdevelopedwithNI-XNET15.0(whichsupported
non-ISOCANFDonly)mightnotworkwiththeAPIchangesforISOCANFD,NI-XNET
15.5hasintroducedaLegacyISOmode.Inthismode,theAPIbehavioristhesameasin
Non-ISOCANFDmode,butitcommunicatesonthebususingISOCANFDmode.

YoudefinetheISOCANFDmodewhenyouaddanaliasforadatabasesupportingCANFD.
Inadialogbox(orXNETDatabaseAddAlias.vi),youdefinewhetherthemodedefaultis
ISOCANFD,Non-ISOCANFD,orLegacyISOmode.Inthesession,youstillcanchange
theISOmodewithanInterface:CAN:FDISOModeproperty.

Understanding CAN Frame Timing
WhenyouuseanNI-XNETdatabaseforCAN,thepropertiesofeachCANframespecifythe
CANdatatransfertiming.TounderstandhowtheCANframetimingpropertiesapplyto
NI-XNETsessions,refertoCAN Timing Type and Session Mode.

Configuring Frame I/O Stream Sessions
AsdescribedinDatabase Programming,youtypicallyneedtospecifydatabaseobjectswhen
creatinganNI-XNETsession.

TheCANprotocolsupportsanexceptionthatmakessomeapplicationseasiertoprogram.In
sessionswithFrameInputStreamorFrameOutputStreammode,youcanreadorwrite
arbitraryframes.Becausethesemodesdonotusespecificframes,onlythedatabasecluster
propertiesapply.ForCAN,theonlyrequiredclusterpropertyisthebaudrate.IftheI/Omode
ofyourclusterisCANFDorCANFD+BRS,theFDbaudratealsoisrequired.
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AlthoughtheCANbaudrateappliestoallhardwareonthebus(cluster),NI-XNETalso
providesthebaudratepropertiesasinterfaceproperties.Youcansettheseinterfaceproperties
usingthesessionpropertynode.

IfyourapplicationusesonlyFrameI/OStreamsessions,nodatabaseobjectisrequired(no
cluster).YousimplycancallXNET Create Session.viandthensetthebaudrateusingthe
sessionpropertynode.ThefollowingfigureshowsanexamplediagramthatcreatesaFrame
InputStreamsessionandsetsthebaudrateto500kbps.Theresultingsessionoperatesinthe
standardCANI/Omode.

Figure 4-6.  Configure CAN Frame Input Stream

IfyourapplicationusesonlyFrameI/OStreamsessions,butyouwanttoconnecttoaCAN
FDbus,usethein-memorydatabase:can_fd:or:can_fd_brs:asshowninFigure 4-7.These
databasesareconfiguredasaCANclusterwiththeCAN:I/OModesettoCANFDorCAN
FD+BRS,asappropriate.Ifyouuseeitherdatabase,youmustsettheInterface:CAN:64bitFD
BaudRateproperty.

Figure 4-7.  Configure CAN Frame Input Stream for a CAN FD Session

Using FlexRay

ThissectionsummarizessomeusefulNI-XNETfeaturesspecifictotheFlexRayprotocol.

Starting Communication
FlexRayisaTimeDivisionMultipleAccess(TDMA)protocol,whichmeansthatall
hardwareproductsonthenetworkshareasynchronizedclock.Slotsoftimeforthatclock
determinewheneachframetransmits.
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TostartcommunicationonFlexRay,thefirststepistostartthesynchronizednetworkclock.
IntheFlexRaydatabase,twoormorehardwareproductsaredesignatedtotransmitaspecial
startupframe.Theseproducts(nodes)arecalledcoldstartnodes.Eachcoldstartnodeusesthe
startupframetocontributeitslocalclockaspartofthesharednetworkclock.

BecauseatleasttwocoldstartnodesarerequiredtostartFlexRaycommunication,your
NI-XNETFlexRayinterfacemayneedtoactasacoldstartnode,andthereforetransmita
specialstartupframe.Thepropertiesofeachstartupframe(includingthetimeslotused)are
specifiedintheFlexRaydatabase.

ThefollowingscenariosapplytoFlexRaystartupframes:

• Port to port:WhenyougetstartedwithyourNI-XNETFlexRayhardware,youcan
connecttwoFlexRayinterfaces(ports)torunsimpleprograms,suchastheNI-XNET
examples.Becausethisisaclusterwithtwonodes,eachNI-XNETinterfacemust
transmitadifferentstartupframe.

• Connect to existing cluster:IfyouconnectyourNI-XNETFlexRayinterfacetoan
existingcluster(forexample,aFlexRaynetworkwithinavehicle),thatclusteralready
mustcontaincoldstartnodes.Inthisscenario,theNI-XNETinterfaceshouldnottransmit
astartupframe.

• Test single ECU that is coldstart:IfyouconnecttoasingleECU(andnothingelse),
andthatECUisacoldstartnode,theNI-XNETinterfacemusttransmitastartupframe.
TheNI-XNETinterfacemusttransmitastartupframethatisdifferentthanthestartup
frametheECUtransmits.

• Test single ECU that is not coldstart:IfyouconnecttoasingleECU(andnothingelse),
andthatECUisnotacoldstartnode,youmustconnecttwoNI-XNETinterfaces.The
ECUcannotcommunicatewithouttwocoldstartnodes(twoclocks).Accordingtothe
FlexRayspecification,asingleFlexRayinterfacecantransmitonlyonestartupframe.
Therefore,youneedtoconnecttwoNI-XNETFlexRayinterfacestotheECU,andeach
NI-XNETinterfacemusttransmitadifferentstartupframe.

NI-XNEThastwooptionstotransmitastartupframe:

• Key Slot Identifier:TheNI-XNETsessionpropertynodeincludesapropertycalled
Interface:FlexRay:KeySlotIdentifier.Thispropertyspecifiesthestaticslotthatthe
sessioninterfaceusestotransmitastartupframe.Thepropertyiszerobydefault,
meaningthatnostartupframetransmits.Ifyousetthisproperty,thevaluespecifiesthe
staticslot(identifier)totransmitasacoldstartnode.Thestartupframetransmits
automaticallywhentheinterfacestarts,anditspayloadisnull(nodata).Thesessioncan
beinputoroutput,andthestartupframeisnotrequiredinthesession’slistof
frames/signals.

• Output Startup Frame:IfyoucreateanNI-XNEToutputsession,andthesession’slist
offrames/signalsusesastartupframe,theNI-XNETinterfaceactsasacoldstartnode.
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Tofindstartupframesinthedatabase,lookforaframewiththeFlexRay:Startup?property
true.Youcanusethatframenameforanoutputsessionoruseitsidentifierasthekeyslot.
Whenselectingastartupframe,avoidselectingonethattheECUsyouconnecttoalready
transmit.

Understanding FlexRay Frame Timing
WhenyouuseanNI-XNETdatabaseforFlexRay,thepropertiesofeachFlexRayframe
specifytheFlexRaydatatransfertiming.TounderstandhowtheFlexRayframetiming
propertiesapplytoNI-XNETsessions,refertoFlexRay Timing Type and Session Mode.

InLabVIEWReal-Time,NI-XNETprovidesatimingsourceyoucanusetosynchronizeyour
LabVIEWVIwiththetimingofframes.Formoreinformation,refertoUsing LabVIEW 

Real-Time.

Protocol Data Unit (PDU)
ManyFlexRaynetworksuseaProtocolDataUnit(PDU)toimplementconfigurationssimilar
toCAN.ThePDUisasignalcontainer.YoucanuseasinglePDUwithinmultipleframesfor
fastertiming.AsingleframecancontainmultiplePDUs,eachupdatedindependently.For
moreinformation,refertoProtocol Data Units (PDUs) in NI-XNET.

Using LIN

ThissectionsummarizessomeusefulNI-XNETfeaturesspecifictotheLINprotocol.

Changing the LIN Schedule
LINnetworks(clusters)alwaysincludeasingleECUinthesystemcalledthemaster.The
mastertransmitsascheduleofframeheaders.Eachframeheaderisaremoterequestfora
specificframeID.Foreachheader,asingleECUinthenetwork(slave)respondsby
transmittingthepayloadfortherequestedID.ThemasterECUalsocanrespondtoaspecific
header,andthusthemastercantransmitpayloaddatafortheslaveECUstoreceive.

UnlikesomeotherscheduledprotocolssuchasFlexRay,LINallowsthemasterECUto
changethescheduleofframeheaders.Forexample,themastercaninitiallyusea“normal”
schedulethatrequestsIDs1,2,3,4,andthenthemastercanchangetoa“diagnostic”schedule
thatrequestsIDs60and61.

WithNI-XNET,youchangetheLINscheduleusingXNET Write (State LIN Schedule 

Change).vi.WhenyouwanttheNI-XNETinterfacetoactasamasteronthenetwork,you
mustcallthisXNET WriteVIatleastonce,tospecifythescheduletorun.Whenyouwrite
aschedulechange,thisautomaticallyconfiguresNI-XNETasmaster(theXNETSession
Interface:LIN:Master?propertyissettotrue).AsaLINmaster,NI-XNEThandlesall
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real-timeschedulingofframeheadersforyou,usingtheLINinterfacehardwareonboard
processor.

Ifyoudonotwriteaschedulechange,NI-XNETleavestheinterfaceatitsdefault
configurationofslave.AsaLINslave,youstillcanwritesignalorframevaluestoanoutput
session,butNI-XNETwaitsforeachframe’sheadertoarrivebeforetransmittingpayloaddata.

Understanding LIN Frame Timing
BecauseLINisaschedulednetwork,theheadersthatthemastertransmitsdeterminethe
timingofallframes.Tounderstandhowandwheneachframetransmits,youmustexamine
theentriesineachschedule.Eachentrytransfersoneframe(orpossiblymultipleframes).For
moreinformation,refertotheXNETLINScheduleEntryTypeproperty.

Becauseitispossibletouseasingleframeinmultipleschedulesandscheduleentries,the
overalltimingforanindividualframecanbecomplex.Nevertheless,eachLINscheduleentry
generallyfitstheconceptsofcyclicandeventtimingthatarecommonforotherprotocolssuch
asCANandFlexRay.FormoreinformationabouthowtheseconceptsapplytoLIN,referto
Cyclic and Event Timing.

LIN Diagnostics
RefertoXNET Write (State LIN Diagnostic Schedule Change).vifordetails.

Special Considerations for Using Stream Output Mode with LIN
RefertotheInterface:OutputStreamTimingpropertyfordetails.

Using LabVIEW Real-Time

TheLabVIEWReal-Time(RT)modulecombinesLabVIEWgraphicalprogrammingwith
thepowerofareal-timeoperatingsystem,enablingyoutobuildreal-timeapplications.
NI-XNETprovidesfeaturesandperformancespecificallydesignedforLabVIEWRT.

High Priority Loops
Manyreal-timeapplicationscontainatleastoneloopthatmustexecuteatthehighestpriority.
Thishigh-prioritylooptypicallycontainscodetoreadinputs,executeacontrolalgorithm,and
thenwriteoutputs.Thehigh-priorityloopexecutesatafastperiod,suchas500µs(2kHz).
Toensurethattheloopdiagramexecuteswithintheperiod,theaverageexecutiontime(cost)
ofreadandwriteVIsmustbelow.Theexecutiontimealsomustbeconsistentfromoneloop
iterationtoanother(lowjitter).

WithinNI-XNET,thesessionmodesforsingle-pointI/Oaredesignedforusewithin
high-priorityloops.Thisappliestoallfoursingle-pointmodes:input,output,signal,orframe.
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XNET Read.viandXNET Write.viprovidefastandconsistentexecutiontime,andthey
avoidaccesstosharedresourcessuchasthememorymanager.

Thesessionmodesotherthansingle-pointallusequeuestostoredata.Althoughyoucanuse
thequeuedsessionmodeswithinahighpriorityloop,thosemodesuseavariableamountof
dataforeachread/write.Thisrequiresavariableamountoftimetoprocessthedata,which
canintroducejittertotheloop.Whenusingthequeuedmodes,measuretheperformanceof
yourcodewithinthelooptoensurethatitmeetsyourrequirementsevenwhenbustrafficis
variable.

WhenXNET Read.viandXNET Write.viexecutefortheveryfirstloopiteration,theyoften
performtaskssuchasauto-startofthesession,allocationofinternalmemory,andsoon.
Thesetasksresultinhighcostforthefirstiterationcomparedtoanysubsequentiteration.
WhenyoumeasureperformanceofXNET Read.viandXNET Write.vi,discardthefirst
iterationfromthemeasurement.

ForanotherVIorpropertynode(notXNET Read.viorXNET Write.vi),youmustassume
itisnotdesignedforusewithinhighpriorityloops.Thepropertynodesaredesignedfor
configurationpurposes.VIsthatchangestate(forexample,XNET Start.vi)requiretimefor
hardware/softwareconfiguration.Nevertheless,thereareexceptionsforwhichcertain
propertiesandVIssupporthigh-priorityuse.Refertothehelpforthespecificfeaturesyou
wanttousewithinahighpriorityloop.Thishelpmayspecifyanexception.

XNET I/O Names
YoucanuseaLabVIEWprojecttoprogramRTtargets.WhenyouopenaVIfrontpanelon
anRTtarget,thatfrontpanelaccessesthetargetremotely(overTCP/IP).

WhenyouuseanXNETI/OnameonaVIfrontpanelonLabVIEWRT,theremoteaccess
providestheuserinterfacefeaturesofthatI/Oname.Forexample,thedrop-downlistofan
XNETInterfaceprovidesallCAN,FlexRay,andLINinterfacesontheRTtarget(for
example,aPXIchassis).

Fortheremoteaccesstooperateproperly,youmustconnecttheLabVIEWRTtargetusinga
LabVIEWproject.Toconnectthetarget,right-clickthetargetinaLabVIEWprojectand
selectConnect.ThetargetshowsagreenLEDinproject,andtheuserinterfaceofI/Onames
isoperational.

IftheRTtargetisdisconnectedinaLabVIEWproject,eachI/Onamedisplaysthetext(target 

disconnected)initsdrop-downlist.
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Deploying Databases
WhenyoucreateanNI-XNETapplicationforLabVIEWRT,youmustassignanaliastoyour
databasefile.WhenyoudeploytotheRTtarget,thetextdatabasefileiscompressedtoan
optimizedbinaryformat,andthatbinaryfileistransferredtothetarget.

WhenyoucreateNI-XNETsessionsusingaLabVIEWproject,youassignthealiaswithin
thesessiondialog(forexample,Browse for Database File).Whenyoudragthesessiontoa
VIundertheRTtarget,thenrunthatVI,NI-XNETautomaticallydeploysthedatabasefileto
thetarget.

WhenyoucreateNI-XNETsessionsatruntime,youmustexplicitlydeploythedatabaseto
theRTtarget.Therearetwooptionsforthisdeployment:

• XNET I/O Names:IfyouareusingI/Onamesfordatabaseobjects,youcanclickonan
I/OnameandselectManage Database Deployment.Thisopensadialogyoucanuseto
assignnewaliasesanddeploythemtotheRTtarget.

• File Management Subpalette VIs:TomanagedatabasedeploymentfromaVIrunning
onthehost(Windowscomputer),useVIsintheNI-XNETFile Managementpalette.
ThispaletteincludesVIstoaddanaliasanddeploythedatabasetotheRTtarget.

TodeletethedatabasefilefromtheRTtargetafterexecutionofatest,youperformthis
undeployusingeitheroptiondescribedabove.

Memory Use for Databases
Whenyouaccesspropertiesofadatabaseobject(forexample,cluster,frame,signal)onthe
diagramofyourVI,NI-XNETopensthedatabaseondiskandmaintainsabinaryimagein
memory.UseXNET Database Close.vitoclosethedatabasepriortoperforming
memory-sensitivetasks,suchasacontrollooponLabVIEWReal-Time.

WhenyoupassdatabaseobjectsasinputtoXNET Create Session.vi,NI-XNETinternally
opensthedatabase,readstheinformationrequiredtocreatethesession,thenclosesthe
database.Therefore,thereisnoneedtoexplicitlyclosethedatabaseaftercreatingsessions.

FlexRay Timing Source
FlexRayisadeterministicprotocol,whichmeansitenablesECUstosynchronizecode
executionanddataexchange.WhenyouuseLabVIEWtotestanECUthatusesthese
deterministicfeatures,youtypicallyneedtosynchronizetheLabVIEWVItotheFlexRay
communicationcycle.Forexample,tovalidatethattheECUtransmitsadifferentvalueeach
FlexRaycycle,youmustreadthatframeeveryFlexRaycycle.

NI-XNETprovidesXNET Create Timing Source (FlexRay Cycle).vitocreateaLabVIEW
timingsource.YouwirethistimingsourcetoaLabVIEWtimedlooptoexecuteLabVIEW
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codesynchronizedtotheFlexRaycycle.BecausethelengthoftimeforeachFlexRaycycle
isafewmilliseconds,LabVIEWRTprovidestherequiredreal-timeexecution.

Creating a Built Real-Time Application
NI-XNETsupportscreationofareal-timeapplication,whichyoucansettorunautomatically
whenyoupowerontheRTtarget.Createthereal-timeapplicationbyright-clickingBuild 

SpecificationsundertheRTtarget,thenselectingNew»Real-Time Application.

IfyoucreatedNI-XNETsessionsinaLabVIEWproject,thosesessionsaredeployedtothe
RTtargetinthesamemannerasrunningaVI.

Deploymentofdatabasesforareal-timeapplicationisthesameasrunningaVI.

J1939 Sessions

IfyouuseaDBCfiledefiningaJ1939databaseorcreateastreamsessionwiththecluster
name:can_j1939:,youwillcreateaJ1939XNETsession.IfthesessionisrunninginJ1939
mode,thesessionpropertyapplicationprotocolreturnsJ1939insteadofNone.Thisproperty
isreadonly,asyoucannotchangetheapplicationprotocolwhilethesessionisrunning.

FIBEXdatabasesdonotdefinesupportforJ1939inthestandard.IfyousaveaJ1939database
toFIBEXintheNI-XNETDatabaseEditororwithXNET Database Save.vi,theJ1939
propertiesaresavedinaFIBEXextensiondefinedbyNationalInstrumentsintheFIBEX
XMLfile.

Compatibility Issue
IfyouhaveusedaJ1939databasewithaversionofNI-XNETthatdoesnotsupportJ1939,
thesessionnowopensinJ1939mode,whichdefinesadifferentbehaviorthananon-J1939
session.Thismaybreakthecompatibilityofyourapplication.Toavoidissues,youcanignore
theapplicationprotocolforthedatabasealiasinquestion.

Completethefollowingstepstosetwhetherthedatabaseapplicationprotocolisusedor
ignoredwhenthealiasisadded:

1. LaunchtheNI-XNETDatabaseEditor.

2. Fromthemainmenu,selectFile»Manage Aliases,whichopenstheManage NI-XNET 

Databasesdialog.

3. IntheManage NI-XNET Databasesdialog,clicktheAdd Aliasbutton,whichopens
theAdd Alias to NI-XNET Database…dialog.

4. Browsetothedatabasefiletoadd,thenclickOKtocontinue.Iftheprotocolforthe
selecteddatabaseisCANandtheapplicationprotocolisJ1939,anIgnore Application 

Protocolcheckboxisdisplayed,asshowninthefollowingfigure.(TheBaud Rate
controlmayormaynotbedisplayed,dependingonwhetherthedatabasespecifiesit.)
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5. TohaveNI-XNETinterpretthealiasasanaliasforaJ1939database,leaveIgnore 

Application Protocolunchecked.TohaveNI-XNETinterpretthealiasasanaliasfora
plainCANdatabase,checkIgnore Application Protocol.

6. ClickOKtocompletethealiasaddition.

J1939 Basics
AJ1939networkconsistsofECUsconnectedbyaCANbusrunningat250kbaudrate.Some
newernetworksmightusea500kbaudrate.AphysicalECUcancontainoneormorelogical
ECUscallednodesorControllerApplications.ThisdescriptionreferstoitasanodeorECU.

J1939applicationprotocolusesa29-bitextendedframeidentifier.TheIDisdividedinto
severalparts:

• Source Address (8 bits):Determinestheaddressofthenodetransmittingtheframe.By
examiningtheSourceAddresspartoftheID,thereceivingsessioncanrecognizewhich
nodehassenttheframe.

• PGN (18 bits):Identifiestheframeanddefineswhichsignalsitcontains.

• Priority (3 bits):PriorityisusedwhenmultipleCANframesaresentonthebusat
exactlythesametime.Inthiscase,theCANframewiththehigherpriority(lower
number)istransmittedbeforethelowerpriorityframe.TheCANstandarddefinesthe
CANframespriority(lowerIDshavehigherpriority).Therefore,theJ1939prioritybits



Chapter4 NI-XNETAPIforLabVIEW—J1939Sessions

NI-XNETHardwareandSoftwareManual 4-58 ni.com

arethemostsignificantbitsintheID.ThisensuresthattheIDvaluewithahigherpriority
isalwayslower,independentofthePGNandSourceAddress,asshowninthefollowing
figure.

Youcansendaframetoaglobaladdress(allnodes)oraspecificaddress(nodewiththis
address).ThisinformationiscodedinsidethePGN,asshowninthefollowingfigure.

ThePFvalueintheidentifierdefineswhetherthemessagehasaglobalorspecificdestination:

• 0–239(0x00–0xEF):specificdestination

• 240–255(0xF0–0xFF):globaldestination

IntheCANidentifier,thislookslikethefollowing(X=don’tcare):

• 0xXXF0XXXXto0xXXFFXXXXaremessageswithglobaldestination(broadcast)

• 0xXX00XXXXto0xXXEFXXXXaremessageswithspecificdestination

Forglobalmessages,thePSbyteoftheIDdefinesgroupextension.Thisextendsthenumber
ofpossibleglobalPGNsto4096(0xF000to0xFFFF).

Fordestination-specificmessages,PSdefinesthedestinationaddress,soPFdefinesonly
240 destination-specificPGNs(0–239).

DPandEDPbitsincreasethenumberofpossiblePGNsbydefiningdatapages.EDP,
however,alwaysissetto0inJ1939,soonlyDPcanbesetto0or1,whichdoublesthenumber
ofPGNsdescribedabove.ThemaximumnumberofpossiblePGNs(andso,different
messages)inJ1939is2*(4096+240)=8672.

Fornodeaddresses(sourceaddressanddestinationaddress),theIDreserves8bit,which
allowsvaluesfrom0to255.Twovalueshaveaspecialmeaning:

• 254isthenulladdress.Thismeansthereisnovalidaddressassignedtoanodeyet.

• 255istheglobaladdress.ThisallowssendingevenPGNswithPF0to239toaglobal
destination.

28 26 25 8 7 0

Prio PGN Source Addr

28 26 25 8 7 0

Prio Source Addr

24 23 16 15
E
D
P

D
P PF PS
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Node Addresses in NI-XNET
AnewlycreatedXNETsessionhasnonodeaddress.IfyoureadtheJ1939NodeAddress
propertyaftercreatingasession,itreturnsthevalue254(nulladdress).

AreceivingXNETsessionwithoutaddresscanreadallframesfromthebus.Areceiving
XNETsessionwithanassignedaddresscanreadonlyframeswithaglobaldestination
address(255)andframessenttothisaddress,butnotframessenttoothernodes.

AtransmittingXNETsessionrequiresanodeaddress.Allnodesinthenetworkmusthave
differentnodeaddresses;otherwise,twonodescouldsendaframewiththesameCAN
identifier,whichisnotallowedbytheCANstandard.Toensurethateachnodehasadifferent
address,J1939definesaprocedurecalledaddressclaimingtoobtainanaddressonthe
network.Therearetwopropertiesrequiredforaddressclaiming:

• Nodename(64bitvalue)

• Nodeaddress

Thenodenameidentifiesanode(ECU)andusuallyissavedinthedatabase.EachECUinthe
networkhasauniquenodename.Fortheaddressclaimingprocedure,therearetwoimportant
featuresofthenodenamevalue:

• Priority:Thelowernamevaluehasthehigherpriority.

• Arbitraryaddresscapability(bit63=1):Thisnodecanuseadifferentaddressthan
specifiedincaseofconflict.

Thearbitraryaddresscapabilityisdefinedinthehighestsignificantbitofthevalue(bit63).
Allarbitrary-capablenameshavealowerprioritythannonarbitrary-capablenames.

Address Claiming Procedure
Toobtainanaddressonthenetwork,settheJ1939/NodeNameandJ1939/NodeAddress
propertiesorsettheJ1939/ECUproperty(whichisequivalenttosettingtheotherproperties
usingthevaluesintheECUobjectinthedatabase).AftersettingtheNodeAddress(toavalue
lessthan254),XNETsendsanaddressclaimedmessageandwaits300msfortheresponse
fromthenetwork.Ifnoothernodeisusingthisaddress,thereisnoresponsetothemessage;
afterthetimeout,theaddressisgrantedtothesessionandthesessioncantransmitframeson
thenetwork.

Duringtheclaimingprocedure,thenodeaddresspropertyreturnsthenulladdress(254),so
youcanpollthisaddressuntilitgetsavalidvalue.

Iftheaddresscannotbegrantedtothesession(forexample,whenthenameisnotarbitrary
andanothernodewithhigherpriorityusesthenodeaddress),theaddressisnotgranted.After
timeout,theJ1939CommStateindicatesthereasonforfailedaddressclaiming.Ifthenode
nameisarbitraryaddresscapable,NI-XNETtriestofindanotheraddressandclaimit.This
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procedurecantakesometimedependingonhowfasttheothernodesrespondtotheaddress
claimedmessage.

NI-XNETexamplescontaintheaddressclaimingprocedure,whichyoucanuseinyour
applications.

TheframestransmittedduringaddressclaimingarenotpassedtotheJ1939inputsession.To
seethoseframes,openanon-J1939CANsession,whichcanberunningparallelwithaJ1939
sessiononthesameinterface.

Transmitting Frames
Whentransmittingframes,thegrantedaddressofthenodeautomaticallyreplacesthesource
addresspartoftheidentifier.

Transmitting Frames without Granted Node Address
Inyourapplication,youmaywantasessiontotransmitframesusingthesourceaddress
providedintheidentifierinthedatabaseortheframedata.Ifyoudonotassignavalidaddress
toasession(orsettheaddressto254explicitly),NI-XNETdoesnotchangetheaddressin
yourframeidentifierbeforetransmitting.Ifatransmittingsessionwithoutanaddresstriesto
sendaframewithoutavalidaddressintheidentifier,thisreturnsanerror.

Mixing J1939 and CAN Messages
J1939framesinthedatabaseandCANframesdatainXNETincludetheApplicationProtocol
property.ThismeansyoucanmixJ1939andstandardCANmessagesinonesession.
StandardCANmessagescannotexceed8bytesanddonotusethenodeaddress.

InstandardCANframes,thecompleteidentifierisconsideredastheCANmessageidentifier;
inJ1939,onlythePGNdeterminesthemessage.FrameswiththesamePGNbutdifferent
priorityorsourceaddressareconsideredthesamemessage.

ReceivedframeswithextendedidentifieralwaysareconsideredJ1939frames.Ifyouuse
extendedCANframesasnon-J1939frames,youmustprocessthereceiveddatatoupdatethe
ApplicationProtocolproperty.

Transport Protocol (TP)
Whenyouuseframeswithmorethan8bytes,NI-XNETautomaticallyusestheJ1939
transportprotocoltotransmitandreceivetheframes.Youdonotreceiveanytransport
protocolmanagementmessagesinthesessions.Whenthisisrequired,youmustopena
non-J1939CANsession,whichcanberunningparalleltoaJ1939sessiononthesame
interface.
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Transportprotocoldefinesmanypropertiesusedtochangethebehavior(forexample,
timing).

Iferrorsoccurinthetransportprotocol,theyarenotreporteddirectlyfromthereadfunction.
YoucanmonitorerrorsintheTPbyreadingtheJ1939CommStatefunction.

Notethatthetransportprotocolisnotusingthepriorityintheidentifier,andthepriorityvalue
isnottransmittedwiththeTP.ReceivedTPmessageshavethepriorityalwayssetto0.

NI-XNET Sessions
YoucanuseallNI-XNETsessionmodeswithJ1939protocol,whetherornottheframesuse
transportprotocol.Thisincludesframeandsignalsessionsinqueued,singlepoint,orstream
mode.

Not Supported in the Current NI-XNET Version

Signal Ranges
Forcodedsignalvaluesinframes,J1939reservesspecialvaluestotransmitspecificindicators
(forexample,theerrorindicator).ThecurrentNI-XNETversiondoesnotsupportthis;those
valuesareconvertedtosignalvalues.ThisbehaviormaychangeinafutureNI-XNETversion.
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NI-XNET API for LabVIEW Reference

ThissectiondescribestheNI-XNETLabVIEWAPIsandproperties.

XNET Session Constant

ThisconstantprovidestheconstantformoftheXNETSessionI/Oname.Youdragaconstant
totheblockdiagramofyourVI,thenselectasession.Youcanchangeconstantsonlyduring
configuration,priortorunningtheVI.Foracompletedescription,refertoXNET Session I/O 

Name.
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XNET Create Session.vi

Purpose

CreatesanXNETsessiontoread/writedataonthenetwork.

Description

TheXNETsessionspecifiesarelationshipbetweenNationalInstrumentsinterfacehardware
andframesorsignalstoaccessontheexternalnetwork(cluster).TheXNETsessionalso
specifiestheinput/outputdirectionandhowdataistransferredbetweenyourapplicationand
thenetwork.FormoreinformationaboutNI-XNETconceptsandobjectclasses,referto
Interfaces,Databases,andSessions.

UsethisVItocreateasessionatruntime.Run-timecreationisusefulwhenthesession
configurationmustbeselectedusingthefrontpanel.Ifyouprefertocreateasessionatedit
time(staticconfiguration),refertoAppendix E,LabVIEW Project Provider.

TheinstancesofthispolymorphicVIspecifythesessionmodetocreate:

• XNET Create Session (Signal Input Single-Point).vi

• XNET Create Session (Signal Input Waveform).vi

• XNET Create Session (Signal Input XY).vi

• XNET Create Session (Signal Output Single-Point).vi

• XNET Create Session (Signal Output Waveform).vi

• XNET Create Session (Signal Output XY).vi

• XNET Create Session (Frame Input Stream).vi

• XNET Create Session (Frame Input Queued).vi

• XNET Create Session (Frame Input Single-Point).vi

• XNET Create Session (PDU Input Queued).vi

• XNET Create Session (PDU Input Single Point).vi

• XNET Create Session (Frame Output Stream).vi

• XNET Create Session (Frame Output Queued).vi

• XNET Create Session (Frame Output Single-Point).vi

• XNET Create Session (PDU Output Queued).vi

• XNET Create Session (PDU Output Single-Point).vi

• XNET Create Session (Generic).vi:(Thisinstanceisusedforadvancedapplications,
whenyouneedtospecifytheconfigurationasstrings.)

• XNET Create Session (Conversion).vi
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XNET Create Session (Conversion).vi

Purpose

CreatesanXNETsessionatruntimefortheConversionMode.

Format

Inputs

signal lististhearrayofXNETsignalstoconverttoorfromframes.These
signalsarespecifiedinyourdatabaseanddescribethevaluesencodedin
oneormoreframes.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Frame Input Queued).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameInputQueuedMode.

Format

Inputs

frameistheXNETFrametoread.Thismodesupportsonlyoneframeper
session.Yourdatabasespecifiesthisframe.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Frame Input Single-Point).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameInputSingle-PointMode.

Format

Inputs

frame lististhearrayofXNETFramestoread.Yourdatabasespecifies
theseframes.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Frame Input Stream).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameInputStreamMode.

Format

Inputs

clusteristheXNETClustertouseforinterfaceconfiguration.Thedefault
valueis:memory:,thein-memorydatabase.

Therearesixoptions:

• Empty in-memory database:clusterisunwired,andthein-memory
databaseisempty(XNET Database Create Object.viisnotused).
ThisoptionissupportedforCANonly(notFlexRayorLIN).After
youcreatethesession,youmustsettheXNETSessionInterface:64bit
BaudRatepropertyusingaSessionnode.Youmustsetthebaudrate
priortostartingthesession.

• Pre-defined CAN FD in-memory database:Passinspecial
in-memorydatabases:can_fd:and:can_fd_brs:,asthecluster(XNET 

Database Create Object.viisnotused).Thesedatabasesaresimilar
totheemptyin-memorydatabase(:memory:),butconfigurethecluster
ineitherCANFDorCANFD+BRSmode,respectively.Afteryou
createthesession,youmustsettheXNETSessionInterface:64bit
BaudRateandInterface:CAN:64bitFDBaudRatepropertiesusinga
Sessionnode.Youmustsetthesebaudratespriortostartingthe
session.

• Pre-defined SAE J1939 Database:Passinthespecialin-memory
database:can_j1939:.Thisdatabaseissimilartotheemptyin-memory
database(:memory:),butconfigurestheclusterinCANSAEJ1939
applicationprotocolmode.Afteryoucreatethesession,youmustset
theXNETSessionInterface:64bitBaudRatepropertyusingaSession
node.Youmustsetthisbaudratepriortostartingthesession.

• Cluster within database file:clusterspecifiesaclusterwithina
databasefile.ThisisthemostcommonoptionusedwithFlexRay.The
clusterwithintheFIBEXdatabasefilecontainsallrequiredproperties
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toconfiguretheinterface.ForCANdbfiles,althoughthefileitself
doesnotspecifyaCANbaudrate,youprovidethiswhenyouaddan
aliastothefilewithinNI-XNET.ForLIN,theLDFfileformatalready
specifiesthebaudrate.

• Nonempty in-memory database:CallXNET Database Create 

Object.vitocreateaclusterwithinthein-memorydatabase,usethe
XNETClusterpropertynodetosetproperties(suchasbaudrate),then
wirefromtheClusternodetothiscluster.

• Subordinate:Wireinclusterof:subordinate:.Asubordinatesession
usestheclusterandinterfaceconfigurationfromothersessions.For
example,youmayhaveatestapplicationwithwhichtheenduser
specifiesthedatabasefile,cluster,andsignalstoread/write.Youalso
haveasecondapplicationwithwhichyouwanttologallreceived
frames(inputstream),butthatapplicationdoesnotspecifyadatabase.
Yourunthissecondapplicationusingasubordinatesession,meaning
itdoesnotconfigureorstarttheinterface,butdependsontheprimary
testapplication.Forasubordinatesession,startandstopofthe
interface(usingXNET Start.vi)isignored.Thesubordinatesession
readsframesonlywhenanothernonsubordinatesessionstartsthe
interface.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (PDU Input Queued).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameInputQueuedMode.

ThisselectionusesaPDUinsteadofaframe,butotherwiseitisthesameasXNET Create 

Session (Frame Input Queued).vi.YoureadPDUdatausingtheXNET Read.viframe
selections.ThepayloadineachframevaluecontainsthePDU’sdata,nottheentireframe.

XNET Create Session (PDU Input Single Point).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameInputSingle-PointMode.

ThisselectionusesoneormorePDUsinsteadofframes,butotherwiseitisthesameasXNET 

Create Session (Frame Input Single-Point).vi.YoureadPDUdatausingtheXNET 

Read.viframeselections.ThepayloadineachframevaluecontainsthePDU’sdata,notthe
entireframe.



Chapter4 NI-XNETAPIforLabVIEW—XNETCreateSession(FrameOutputQueued).vi

NI-XNETHardwareandSoftwareManual 4-70 ni.com

XNET Create Session (Frame Output Queued).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameOutputQueuedMode.

Format

Inputs

frameistheXNETFrametowrite.Thismodesupportsonlyoneframeper
session.Yourdatabasespecifiesthisframe.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Frame Output Single-Point).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameOutputSingle-PointMode.

Format

Inputs

frame lististhearrayofXNETFramestowrite.Yourdatabasespecifies
theseframes.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Frame Output Stream).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameOutputStreamMode.

Note ThisinstanceissupportedforCANandLINonly(notFlexRay).

Format

Inputs

clusteristheXNETClusterI/ONametouseforinterfaceconfiguration.
Thedefaultvalueis:memory:,thein-memorydatabase.

Therearefiveoptions:

• Empty in-memory database:clusterisunwired,andthein-memory
databaseisempty(XNET Database Create Object.viisnotused).
Afteryoucreatethesession,youmustsettheXNETSession
Interface:64bitBaudRatepropertyusingaSessionnode.Youmustset
theCANorLINbaudratepriortostartingthesession.

• Pre-defined CAN FD in-memory database:Passinspecial
in-memorydatabases:can_fd:and:can_fd_brs:,asthecluster(XNET 

Database Create Object.viisnotused).Thesedatabasesaresimilar
totheemptyin-memorydatabase(:memory:),butconfigurethecluster
ineitherCANFDorCANFD+BRSmode,respectively.Afteryou
createthesession,youmustsettheXNETSessionInterface:64bit
BaudRateandInterface:CAN:64bitFDBaudRatepropertiesusinga
Sessionnode.Youmustsetthesebaudratespriortostartingthe
session.

• Pre-defined SAE J1939 Database:Passinthespecialin-memory
database:can_j1939:.Thisdatabaseissimilartotheemptyin-memory
database(:memory:),butconfigurestheclusterinCANSAEJ1939
applicationprotocolmode.Afteryoucreatethesession,youmustset
theXNETSessionInterface:64bitBaudRatepropertyusingaSession
node.Youmustsetthisbaudratepriortostartingthesession.
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• Cluster within database file:clusterspecifiesaclusterwithina
databasefile.ForCANdbfiles,althoughthefileitselfdoesnotspecify
aCANbaudrate,youprovidethiswhenyouaddanaliastothefile
withinNI-XNET.

• Nonempty in-memory database:CallXNET Database Create 

Object.vitocreateaclusterwithinthein-memorydatabase,usethe
Clusternodetosetproperties(suchasbaudrate),thenwirefromthe
Clusternodetothiscluster.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (PDU Output Queued).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameOutputQueuedMode.

ThisselectionusesaPDUinsteadofaframe,butotherwiseitisthesameasXNET Create 

Session (Frame Output Queued).vi.YouwritePDUdatausingtheXNET Write.viframe
selections.ThepayloadineachframevaluecontainsthePDU’sdata,nottheentireframe.

XNET Create Session (PDU Output Single-Point).vi

Purpose

CreatesanXNETsessionatruntimefortheFrameOutputSingle-PointMode.

ThisselectionusesaPDUinsteadofaframe,butotherwiseitisthesameasXNET Create 

Session (Frame Output Single-Point).vi.YouwritePDUdatausingtheXNET Write.vi
frameselections.ThepayloadineachframevaluecontainsthePDU’sdata,nottheentire
frame.
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XNET Create Session (Generic).vi

Purpose

CreatesanXNETsessionatruntimeusingstringsinsteadofXNETI/ONames.ThisVIis
foradvancedapplications,whenyouneedtostoretheconfigurationasstrings(suchaswithin
atextfile).

Format

Inputs

listprovidesthelistofsignalsorframesforthesession.

Thelistsyntaxdependsonthemode:

Mode list Syntax

SignalInput
Single-Point,
SignalOutput
Single-Point

listcontainsoneormoreXNETSignalnames.
If morethanonenameisprovided,acommamust
separateeachname.Eachnamemustusethe
<signal>or<frame.signal>syntaxasspecifiedfor
theI/Oname(newlineand<dbSelection>not
included).

SignalInput
Waveform,
SignalOutput
Waveform

listcontainsoneormoreXNETSignalnames.
If morethanonenameisprovided,acommamust
separateeachname.Eachnamemustusethe
<signal>or<frame.signal>syntaxasspecifiedfor
theI/Oname(newlineand<dbSelection>not
included).
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modeisthesessionmode.

interfaceistheXNETInterfacetouseforthissession.

databaseistheXNETDatabasetouseforinterfaceconfiguration.The
databasenamemustusethe<alias>or<filepath>syntaxspecifiedforthe
I/Oname.Thedefaultvalueis:memory:,thein-memorydatabase.

clusteristheXNETClustertouseforinterfaceconfiguration.Thecluster
namemustusethe<cluster>syntaxspecifiedfortheI/Oname(<alias>.
prefixnotincluded).

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).

SignalInput
XY,Signal
OutputXY

listcontainsoneormoreXNETSignalnames.
If morethanonenameisprovided,acommamust
separateeachname.Eachnamemustusethe
<signal>or<frame.signal>syntaxasspecifiedfor
theI/Oname(newlineand<dbSelection>not
included).

FrameInput
Stream,Frame
OutputStream

listisempty(unwired).

FrameInput
Queued,
FrameOutput
Queued

listcontainsonlyoneXNETFramename.Only
one nameissupported.Theframenamemustuse
the <frame>syntaxasspecifiedfortheI/Oname
(new lineand<dbSelection>notincluded).

FrameInput
Single-Point,
FrameOutput
Single-Point

listcontainsoneormoreXNETFramenames.
If morethanonenameisprovided,acommamust
separateeachname.Theframenamemustusethe
<frame>syntaxasspecifiedfortheI/Oname
(new lineand<dbSelection>notincluded).

Mode list Syntax
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XNET Create Session (Signal Input Single-Point).vi

Purpose

CreatesanXNETsessionatruntimefortheSignalInputSingle-PointMode.

Format

Inputs

signal lististhearrayofXNETSignalstoread.Thesesignalsarespecified
inyourdatabaseanddescribethevaluesencodedinoneormoreframes,or
theyaretriggersignalsforframes.Formoreinformationabouttrigger
signals,refertoSignal Input Single-Point Mode.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Signal Input Waveform).vi

Purpose

CreatesanXNETsessionatruntimefortheSignalInputWaveformMode.

Format

Inputs

signal lististhearrayofXNETSignalstoread.Thesesignalsarespecified
inyourdatabaseanddescribethevaluesencodedinoneormoreframes.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Signal Input XY).vi

Purpose

CreatesanXNETsessionatruntimefortheSignalInputXYMode.

Format

Inputs

signal lististhearrayofXNETSignalstoread.Thesesignalsarespecified
inyourdatabaseanddescribethevaluesencodedinoneormoreframes.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Signal Output Single-Point).vi

Purpose

CreatesanXNETsessionatruntimefortheSignalOutputSingle-PointMode.

Format

Inputs

signal lististhearrayofXNETSignalstowrite.Thesesignalsarespecified
inyourdatabaseanddescribethevaluesencodedinoneormoreframes,or
theyaretriggersignalsforframes.Forinformationabouttriggersignals,
refertoSignal Output Single-Point Mode.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Signal Output Waveform).vi

Purpose

CreatesanXNETsessionatruntimefortheSignalOutputWaveformMode.

Format

Inputs

signal lististhearrayofXNETSignalstowrite.Thesesignalsarespecified
inyourdatabaseanddescribethevaluesencodedinoneormoreframes.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Create Session (Signal Output XY).vi

Purpose

CreatesanXNETsessionatruntimefortheSignalOutputXYMode.

Format

Inputs

signal lististhearrayofXNETSignalstowrite.Thesesignalsarespecified
inyourdatabaseanddescribethevaluesencodedinoneormoreframes.

interfaceistheXNETInterfacetouseforthissession.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthecreatedsession.

error outistheerrorclusteroutput(refertoError Handling).



Chapter4 NI-XNETAPIforLabVIEW—XNETSessionPropertyNode

©NationalInstruments 4-83 NI-XNETHardwareandSoftwareManual

XNET Session Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETSessionI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Interface Properties

PropertiesintheInterfacecategoryapplytotheinterfaceandnotthesession.Ifmorethanone
sessionexistsfortheinterface,changinganinterfacepropertyaffectsallthesessions.

CAN Interface Properties

ThiscategoryincludesCAN-specificinterfaceproperties.
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Interface:CAN:64bit FD Baud Rate

Data Type Direction Required? Default

Read/Write No 0

Property Class

XNETSession

Short Name

Intf.CAN.FdBaudRate64

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Thispropertyreplacestheformer32-bitproperty.Youstillcanusethebaudrate
valuesusedwiththe32-bitproperty.Thenewcustom64-bitbaudratesettingrequires
usingvaluesgreaterthan32bit.

TheInterface:CAN:64bitFDBaudRatepropertysetsthefastdatabaudrateforCAN
FD+BRSCAN:I/OMode.Thedefaultvalueforthisinterfacepropertyisthesameasthe
cluster’sFDbaudrateinthedatabase.YourapplicationcansetthisinterfaceFDbaudrateto
overridethevalueinthedatabase.

Whentheuppernibble(0xF0000000)isclear,thisisanumericbaudrate(forexample,
500000).

NI-XNETCANhardwarecurrentlyacceptsthefollowingnumericbaudrates:200000,
250000,400000,500000,800000,1000000,1250000,1600000,2000000,2500000,
4000000,5000000,and8000000.

Note NotallCANtransceiversareratedtotransmitattherequestedrate.Ifyouattempt
tousearatethatexceedsthetransceiver’squalifiedrate,XNETStartreturnsawarning.
Chapter 3,NI-XNET Hardware Overview,describestheCANtransceivers’limitations.



Chapter4 NI-XNETAPIforLabVIEW—InterfaceProperties

NI-XNETHardwareandSoftwareManual 4-86 ni.com

Whentheuppernibbleofthelower32bitissetto0x8(thatis,0x80000000),theremaining
bitsprovidefieldsformorecustomCANcommunicationbaudrateprogramming.Thefields
areshowninthefollowingtable:

• (Re-)SynchronizationJumpWidth(SJW)

– Validprogrammedvaluesare0–3.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment2(TSEG2)isthetimesegmentafterthesamplepoint.

– Validprogrammedvaluesare0–7.

– ThisisthePhase_Seg2(D)fromBosch’s CAN with Flexible Data-Rate specification,
version1.0.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(TSEG1)isthetimesegmentbeforethesamplepoint.

– Validprogrammedvaluesare1–15.

– ThisisthecombinationofProp_Seg(D)andPhase_Seg1(D)fromBosch’sCAN with 

Flexible Data-Rate specification,version1.0.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• Timequantum(Tq)isusedtoprogramthebaudrateprescaler.

– Validprogrammedvaluesare25–800,inincrementsof25ns.

• (Re-)SynchronizationJumpWidth(DSJW)

– Validvaluesare0–3.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

31..28 27..26 25..24 23..20 19..16 15..10 9..8 7..0

Normal b0000 BaudRate(200k–8M)

Custom b1000 Res SJW
(0–3)

TSEG2
(0–7)

TSEG1
(1–15)

Res Tq(25–800)

31..28 55 45..40 37..32 26..13 12..8 7..4 3..0

Custom
64Bit

b1010 TDC TDCO TDCF Tq DTSEG1 DTSEG2 DSJW
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• TimeSegment2(DTSEG2)isthetimesegmentafterthesamplepoint.

– Validvaluesare0–15.

– ThisistheDTSEG2valuefromtheBoschM_CAN Controller Area Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(DTSEG1)isthetimesegmentbeforethesamplepoint.

– Validvaluesare0–31.

– ThisistheDTSEG1valuefromtheBosch M_CAN Controller Area Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• Timequantum(Tq)isusedtoprogramthebaudrateprescaler.

– Validvaluesare25–800,inincrementsof25ns.

• TransmitterDelayCompensation(TDC)enablesordisablesthisfeature.

– 0:TDCdisabled

– 1:TDCenabled

• TransmitterDelayCompensationOffset(TDCO)

– Validvaluesare0–127.

– Definesthedistancebetweenthedelayfromtransmittoreceivepointandsecondary
samplepoint.

• TransmitterDelayCompensationFilterWindowLength(TDCF).

– Validvaluesare0–127.

– Definestheminimumvalueforthesecondarysamplepointposition.Itisenabled
whenTDCFisgreaterthanTDCO.
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Interface:CAN:Disable Protocol Exception Handling

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.CAN.DisProtExcHdlng

Description

AprotocolexceptionoccurswhentheCANhardwaredetectsaninvalidcombinationofbits
ontheCANbusreservedforafutureprotocolexpansion.NI-XNETallowsyoutodefinehow
thehardwareshouldbehaveincaseofaprotocolexception:

• Whenthispropertyisenabled(false,default),theCANhardwarestopsreceivingframes
andstartsabusintegration.

• Whenthispropertyisdisabled(true),theCANhardwaretransmitsanerrorframewhen
itdetectsaprotocolexceptioncondition.
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Interface:CAN:Enable Edge Filter

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.CAN.EdgeFilter

Description

Whenthispropertyisenabled,theCANhardwarerequirestwoconsecutivedominanttqfor
hardsynchronization.
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Interface:CAN:External Transceiver Config

Data Type Direction Required? Default

WriteOnly No 0x00000007

Property Class

XNETSession

Short Name

Intf.CAN.ExtTcvrCfg

Description

ThispropertyallowsyoutoconfigureXSseriesCANhardwaretocommunicateproperly
withyourexternaltransceiver.TheconnectoronyourXSseriesCANhardwarehasfivelines
forcommunicatingwithyourtransceiver.

TheExt_RXandExt_TXlinesareselfexplanatoryandprovideforthetransferofCANdata
toandfromthetransceiver.Theremainingthreelinesareforconfiguringthetransceiverand
retrievingstatusfromthetransceivers.Notalltransceiversuseallpins.Typically,a
transceiverhasoneortwolinesthatcanconfigurethetransceivermode.TheNI-XNETdriver
nativelysupportsfivetransceivermodes:Normal,Sleep,SingleWireWakeup,SingleWire
HighSpeed,andPower-On.ThispropertyconfigureshowtheNI-XNETdriversetsthe
outputsofyourexternaltransceiverforeachmode.

Line Direction Purpose 

Ext_RX In DatareceivedfromtheCANbus.

Ext_TX Out DatatotransmitontheCANbus.

Output0 Out Genericoutputusedtoconfigurethetransceiver
mode.

Output1 Out Genericoutputusedtoconfigurethetransceiver
mode.

NERR In InputtoconnecttothenERRpinofyourtransceiver
toroutestatusbackfromthetransceivertothe
hardware.
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Theconfigurationisintheformofau32writtenasabitmask.Theu32bitmaskisdefinedas:

Whereeachconfigurationisa3-bitvaluedefinedas:

TheInterface:CAN:TransceiverStatepropertychangesthetransceiverstate.Basedonthe
transceiverconfiguration,ifthestateissupported,theconfigurationdetermineshowthetwo
pinsareset.Ifthestateisnotsupported,anerrorisreturned,becauseyoutriedtosetaninvalid
configuration.NotethatalltransceiversmustsupportaNormalstate,sotheStateSupported
bitforthatconfigurationisignored.

Otherinternalstatechangesmayoccur.Forexample,ifyouputthetransceivertosleepanda
remotewakeupoccurs,thetransceiverautomaticallyischangedtothenormalstate.For
informationaboutthestatemachineforthetransceiverstate,refertoCAN Transceiver State 

MachineinAdditional Topics.

IfnERRConnectedisset,thenERRpinintotheconnectordeterminesatransceivererror.It
isactivelow,meaningavalueof0onthispinindicatesanerror.Avalueof1indicatesno
error.Ifthislineisconnected,theNI-XNETdrivermonitorsthislineandreportsitsstatusvia
theTransceiver ErrorfieldofXNET Read (State CAN Comm).vi.

Examples

TJA1041 (HS):ToconnecttotheTJA1041transceiver,connectOutput0tothenSTBpinand
Output1totheENpin.TheTJA1041doeshaveannERRpin,sothatshouldbeconnectedto
thenERRinput.TheTJA1041supportsapower-onstate,asleepstate,andanormalstate.As
thisisnotasinglewiretransceiver,itdoesnotsupportanysinglewirestate.Fornormal
operation,theTJA1041usesa1forbothnSTBandEN.Forsleep,theTJA1041usesthe
standbymode,whichusesa0forbothnSTBandEN.Forpower-on,theTJA1041usesa1for
nSTBanda0forEN.Thefinalconfigurationis0x80005027.

TJA1054 (LS):YoucanconnectandconfiguretheTJA1054identicallytotheTJA1041.

AU5790 (SW):ToconnecttotheAU5790transceiver,connectOutput0tothenSTBpinand
Output1totheENpin.TheAU5790doesnotsupportanytransceiverstatus,soyoudonot
needtoconnectthenERRpin.TheAU5790supportsallstates.Fornormaloperation,the
AU5790usesa1forbothnSTBandEN.Forsleep,theAU5790usesa0forbothnSTBand
EN.ForSingleWireWakeup,theAU5790requiresnSTBtobea0andENtobea1.For
SingleWireHigh-Speed,theAU5790requiresnSTBtobea1,andENtobea0.For

31 30..15 14..12 11..9 8..6 5..3 2..0 

nERR
Connected

Reserved PowerOn
Configuration

SWHighSpeed
Configuration

SWWakeup
Configuration

Sleep
Configuration

Normal
Configuration

2 1 0 

StateSupported Output1Value Output0Value
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power-on,thesleepstateisusedsothereislessinterferenceonthebus.Thefinal
configurationis0x00004DA7.
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Interface:CAN:FD ISO Mode

Data Type Direction Required? Default

Read/Write No ISO

Property Class

XNETSession

Short Name

Intf.CAN.FdIsoMode

Description

ThispropertyisvalidonlywhentheinterfaceisinCANFD(+BRS)mode.Itspecifies
whethertheinterfaceisworkingintheISOCANFDstandard(ISOstandard11898-1:2015)
ornon-ISOCANFDstandard(BoschCANFD1.0specification).Twoportsusingdifferent
standards(ISOCANFDvs.non-ISOCANFD)cannotcommunicatewitheachother.

WhenyouuseaCANFDdatabase(DBCorFIBEXfilecreatedwithNI-XNET),youcan
specifytheISOCANFDmodewhencreatinganaliasnameforthedatabase.Analiasis
createdautomaticallywhenyouopenanewdatabaseintheNI-XNETDatabaseEditor.The
specifiedISOCANFDmodeisusedasdefault,whichyoucanchangeinthesessionusing
thisproperty.

Note InISOCANFDmode,foreverytransmittedframe,youcanspecifyinthedatabase
orframeheaderwhetheraframemustbesentinCAN2.0,CANFD,orCANFD+BRS
mode.Intheframetypefieldoftheframeheader,receivedframesindicatewhetherthey
havebeensentwithCAN2.0,CANFD,orCANFD+BRS.Youcannotusethe
Interface:CAN:TransmitI/OModepropertyinISOCANFDmode,astheframedefines
thetransmitmode.

Note InNon-ISOCANFDmode,CANdataframesarereceivedatCANdatatyped
frames,whichiseitherCAN2.0,CANFD,orCANFD+BRS,butyoucannotdistinguish
thestandardinwhichtheframehasbeentransmitted.

Note YoualsocansetthemodetoLegacyISOmode.Inthismode,thebehavioristhe
sameasinNon-ISOCANFDmode(Interface:CAN:TransmitI/OModeisworking,and
receivedframeshavetheCANdatatype).ButtheinterfaceisworkinginISOCANFD
mode,soyoucancommunicatewithotherISOCANFDdevices.Usethismodeonlyfor
compatibilitywithexistingapplications.
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Interface:CAN:I/O Mode

Data Type Direction Required? Default

ReadOnly — SameasXNETClusterCAN:I/OMode

Property Class

XNETSession

Short Name

Intf.CAN.IoMode

Description

ThispropertyindicatestheI/OModetheinterfaceisusing.Itisaringofthreevalues,as
describedinthefollowingtable:

Thevalueisinitializedfromthedatabaseclusterwhenthesessioniscreatedandcannotbe
changedlater.However,youcantransmitstandardCANframesonaCANFDnetwork.Refer
totheInterface:CAN:TransmitI/OModeproperty.

Enumeration Value Meaning

CAN 0 ThisisthedefaultCAN2.0A/BstandardI/Omode
asdefinedinISO11898-1:2003.Afixedbaudrate
isusedfortransfer,andthepayloadlengthislimited
to8bytes.

CANFD 1 ThisistheCANFDmodeasspecifiedintheCAN 

with Flexible Data-Ratespecification,version1.0.
Payloadlengthsareallowedupto64bytes,butthey
aretransmittedatasinglefixedbaudrate(defined
byXNETCluster64bitBaudRateor
Interface:64bitBaudRate.)

CANFD+BRS 2 ThisistheCANFDmodeasspecifiedintheCAN 

with Flexible Data-Ratespecification,version1.0,
withtheoptionalBaudRateSwitchingenabled.The
samepayloadlengthsasCANFDmodeare
allowed;additionally,thedataportionoftheCAN
frameistransferredatadifferent(higher)baudrate
(definedbyXNETClusterCAN:64bitFDBaud
RateorInterface:CAN:64bitFDBaudRate).
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Interface:CAN:Listen Only?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.CAN.LstnOnly?

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

TheListenOnly?propertyconfigureswhethertheCANinterfacetransmitsanyinformation
totheCANbus.

Whenthispropertyisfalse,theinterfacecantransmitCANframesandacknowledgereceived
CANframes.

Whenthispropertyistrue,theinterfacecanneithertransmitCANframesnoracknowledgea
receivedCANframe.Thetruevalueenablespassivemonitoringofnetworktraffic,whichcan
beusefulfordebuggingscenarioswhenyoudonotwanttointerferewithacommunicating
networkcluster.
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Interface:CAN:Pending Transmit Order

Data Type Direction Required? Default

Read/Write No AsSubmitted

Property Class

XNETSession

Short Name

Intf.CAN.PendTxOrder

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Settingthispropertycausestheinternalqueuetobeflushed.Ifyoustartasession,
queueframes,andthenstopthesessionandchangethismode,someframesmaybelost.
Setthispropertytothedesiredvalueonce;donotconstantlychangemodes.

ThePendingTransmitOrderpropertyconfigureshowtheCANinterfacemanagestheinternal
queueofframes.Morethanoneframemaydesiretotransmitatthesametime.NI-XNET
storestheframesinaninternalqueueandtransmitsthemontotheCANbuswhenthebusis
idle.

ThispropertymodifieshowNI-XNEThandlesthisqueueofframes.Thefollowingtablelists
theacceptedvalues:

WhenyouconfigurethispropertytobeAsSubmitted,framesaretransmittedintheorderthat
theyweresubmittedintothequeue.Thereisnoreorderingofanyframes,andahigherpriority
framemaybedelayedduetothetransmissionorretransmissionofapreviouslysubmitted
frame.However,thismodehasthehighestperformance.

WhenyouconfigurethispropertytobeByIdentifier,frameswiththehighestpriority
identifier(lowerCANIDvalue)transmitfirst.Theframesarestoredinapriorityqueuesorted
byID.Ifaframecurrentlybeingtransmittedrequiresretransmission(forexample,itlost
arbitrationorfailedwithabuserror),andahigherpriorityframeisqueuedinthemeantime,

Enumeration Value 

AsSubmitted 0

ByIdentifier 1
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thelowerpriorityframeisnotimmediatelyretried,butthehigherpriorityframeistransmitted
instead.Inthismode,youcanemulatemultipleECUsandstillseeabehaviorsimilartoareal
businthatthehighestprioritymessageistransmittedonthebus.Thismodemaybeslower
inperformance(possibledelaysbetweentransmissionsasthequeueisre-evaluated),and
lowerprioritymessagesmaybedelayedindefinitelyduetofrequenthigh-prioritymessages.



Chapter4 NI-XNETAPIforLabVIEW—InterfaceProperties

NI-XNETHardwareandSoftwareManual 4-98 ni.com

Interface:CAN:Single Shot Transmit?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.CAN.SingShot?

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Settingthispropertycausestheinternalqueuetobeflushed.Ifyoustartasession,
queueframes,andthenstopthesessionandchangethismode,someframesmaybelost.
Setthispropertytothedesiredvalueonce;donotconstantlychangemodes.

TheSingleShotTransmit?propertyconfigureswhethertheCANinterfaceretriesfailed
transmissions.

Whenthispropertyisfalse,failedtransmissionsretryasspecifiedbytheCANprotocol
(ISO 11898–1,6.11Automatic Retransmission).IfaCANframeisnottransmitted
successfully,theinterfaceattemptstoretransmittheframeassoonasthebusisidleagain.
Thisretransmitprocesscontinuesuntiltheframeissuccessfullytransmitted.

Whenthispropertyistrue,failedtransmissionsdonotretry.IfaCANframeisnottransmitted
successfully,nofurthertransmissionsareattempted.
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Interface:CAN:Termination

Data Type Direction Required? Default

Read/Write No Off(0)

Property Class

XNETSession

Short Name

Intf.CAN.Term

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Thispropertydoesnottakeeffectuntiltheinterfaceisstarted.

TheTerminationpropertyconfigurestheonboardterminationoftheNI-XNETinterfaceCAN
connector(port).Theenumerationisgenericandsupportstwovalues:OffandOn.However,
differentCANhardwarehasdifferentterminationrequirements,andtheOffandOnvalues
havedifferentmeanings,asdescribedbelow.

High-Speed CAN

High-SpeedCANnetworksaretypicallyterminatedonthebusitselfinsteadofwithinanode.
However,NI-XNETallowsyoutoconfigureterminationwithinthenodetosimplifytesting.
Ifyourbusalreadyhasthecorrectamountoftermination,leavethispropertyinthedefault
stateofOff.However,ifyourequiretermination,setthispropertytoOn.

Low-Speed/Fault-Tolerant CAN

EverynodeonaLow-SpeedCANnetworkrequiresterminationforeachCANdataline
(CAN_HandCAN_L).ThisconfigurationallowstheLow-Speed/Fault-TolerantCANportto
providefaultdetectionandrecovery.RefertoTerminationformoreinformationabout
low-speedtermination.Ingeneral,iftheexistingnetworkhasanoverallnetworktermination
of125orless,turnonterminationtoenablethe4.99koption.Otherwise,youshould
selectthedefault1.11koption.

Value Meaning Description

Off Disabled Terminationisdisabled.

On Enabled Termination(120)isenabled.
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Single Wire CAN

TheISOstandardrequiressinglewiretransceiverstohavea9.09kresistor,andno
additionalconfigurationissupported.

Value Meaning Description

Off 1.11k Terminationissetto1.11k.

On 4.99k Terminationissetto4.99k.
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Interface:CAN:Transceiver State

Data Type Direction Required? Default

Read/Write No Normal(0)

Property Class

XNETSession

Short Name

Intf.CAN.TcvrState

Description

TheTransceiverStatepropertyconfigurestheCANtransceiverandCANcontrollermodes.
Thetransceiverstatecontrolswhetherthetransceiverisasleeporcommunicating,aswellas
configuringotherspecialmodes.Thefollowingtableliststheacceptedvalues.

Normal

Thisstatesetsthetransceivertonormalcommunicationmode.Ifthetransceiverisinthe
Sleepmode,thisperformsalocalwakeupofthetransceiverandCANcontrollerchip.

Sleep

ThisstatesetsthetransceiverandCANcontrollerchiptoSleep(orstandby)mode.Youcan
settheinterfacetoSleepmodeonlywhiletheinterfaceiscommunicating.Iftheinterfacehas
notbeenstarted,settingthetransceivertoSleepmodereturnsanerror.

Beforegoingtosleep,allpendingtransmissionsaretransmittedontotheCANbus.Onceall
pendingframeshavebeentransmitted,theinterfaceandtransceivergointoSleep(orstandby)
mode.OncetheinterfaceentersSleepmode,furthercommunicationisnotpossibleuntila
wakeupoccurs.ThetransceiverandCANcontrollerwakefromSleepmodewheneithera
localwakeuporremotewakeupoccurs.

Enumeration Value

Normal 0

Sleep 1

SingleWireWakeup 2

SingleWireHigh-Speed 3
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AlocalwakeupoccurswhentheapplicationsetsthetransceiverstatetoeitherNormalor
SingleWireWakeup.

AremotewakeupoccurswhenaremotenodetransmitsaCANframe(referredtoasthe
wakeupframe).ThewakeupframewakesuptheNI-XNETinterfacetransceiverandCAN
controllerchip.TheCANcontrollerchipdoesnotreceiveoracknowledgethewakeupframe.
Afterdetectingthewakeupframeandidlebus,theCANinterfaceentersNormalmode.

Whenthelocalorremotewakeupoccurs,frametransmissionsresumefromthepointatwhich
theoriginalSleepmodewasset.

YoucanuseXNET Read (State CAN Comm).vitodetectwhenawakeupoccurs.To
suspendtheapplicationwhilewaitingfortheremotewakeup,useXNET Wait (CAN 

Remote Wakeup).vi.

Single Wire Wakeup

ForaremotewakeuptooccurforSingleWiretransceivers,thenodethattransmitsthewakeup
framefirstmustplacethenetworkintotheSingleWireWakeupTransmissionmodeby
assertingahighervoltage.

ThisstatesetsaSingleWiretransceiverintotheSingleWireWakeupTransmissionmode,
whichforcestheSingleWiretransceivertodriveahighervoltagelevelonthenetworkto
wakeupallsleepingnodes.Otherthanthishighervoltage,thismodeissimilartoNormal
mode.CANframescanbereceivedandtransmittednormally.

IfyouarenotusingaSingleWiretransceiver,settingthisstatereturnsanerror.Ifyourcurrent
modeisSingleWireHigh-Speed,settingthismodereturnsanerrorbecauseyouarenot
allowedtowakeupthebusinhigh-speedmode.

Theapplicationcontrolsthetimingofhowlongthewakeupvoltageisdriven.Theapplication
typicallychangestoSingleWireWakeupmode,transmitsasinglewakeupframe,andthen
returnstoNormalmode.

Single Wire High-Speed

ThisstatesetsaSingleWiretransceiverintoSingleWireHigh-SpeedCommunicationmode.
IfyouarenotusingaSingleWiretransceiver,settingthisstatereturnsanerror.

SingleWireHigh-SpeedCommunicationmodedisablesthetransceiver’sinternal
waveshapingfunction,allowingtheSAEJ2411HighSpeedbaudrateof83.333kbytes/sto
beused.ThedisadvantageversusSingleWireNormalCommunicationmode,whichonly
allowstheSAEJ2411baudrateof33.333kbytes/s,isdegradedEMCperformance.Other
thanthedisabledwaveshaping,thismodeissimilartoNormalmode.CANframescanbe
receivedandtransmittednormally.
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ThismodehasnorelationshiptoHigh-Speedtransceivers.Itismerelyahigherspeedmode
oftheSingleWiretransceiver,typicallyusedtodownloaddatawhentheonboardnetworkis
attachedtoanoffboardtesterECU.

TheSingleWiretransceiverdoesnotsupportuseofthismodeinconjunctionwithSleep
mode.Forexample,aremotewakeupcannottransitionfromsleeptothisSingleWire
High-Speedmode.Therefore,settingthemodetoSleepfromSingleWireHigh-Speedmode
returnsanerror.
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Interface:CAN:Transceiver Type

Data Type Direction Required? Default

Read/Write No High-Speed(0)forHigh-SpeedandXSHardware;
Low-Speed(1)forLow-SpeedHardware

Property Class

XNETSession

Short Name

Intf.CAN.TcvrType

Description

Notes Youcanmodifythispropertyonlywhentheinterfaceisstopped.

ForXNEThardwarethatprovidesasoftware-selectabletransceiver,theTransceiverType
propertyallowsyoutosetthetransceivertype.UsetheXNETInterfaceCAN.Transceiver
Capabilitypropertytodeterminewhetheryourhardwaresupportsasoftware-selectable
transceiver.

Youalsocanusethispropertytodeterminethecurrentlyconfiguredtransceivertype.
Thefollowingtableliststheacceptedvalues:

Thedefaultvalueforthispropertydependsonyourtypeofhardware.Ifyouhave
fixed-personalityhardware,thedefaultvalueisthehardwarevalue.Ifyouhavehardwarethat
supportssoftware-selectabletransceivers,thedefaultisHigh-Speed.

Enumeration Value

High-Speed(HS) 0

Low-Speed(LS) 1

SingleWire(SW) 2

External(Ext) 3

Disconnect(Disc) 4
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Thisattributeusesthefollowingvalues:

High-Speed

ThisconfigurationenablestheHigh-Speedtransceiver.Thistransceiversupportsbaudrates
of40kbaudto1Mbaud.WhenusingaHigh-Speedtransceiver,youalsocancommunicate
withaCANFDbus.RefertoChapter 3,NI-XNET Hardware Overview,todeterminewhich
CANFDbaudratesaresupported.

Low-Speed/Fault-Tolerant

ThisconfigurationenablestheLow-Speed/Fault-Toleranttransceiver.Thistransceiver
supportsbaudratesof40–125kbaud.

Single Wire

ThisconfigurationenablestheSingleWiretransceiver.Thistransceiversupportsbaudrates
of33.333kbaudand83.333kbaud.

External

ThisconfigurationallowsyoutouseanexternaltransceivertoconnecttoyourCANbus.
RefertoInterface:CAN:ExternalTransceiverConfigformoreinformation.

Disconnect

ThisconfigurationallowsyoutodisconnecttheCANcontrollerchipfromtheconnector.You
canusethisvaluewhenyouphysicallychangetheexternaltransceiver.
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Interface:CAN:Transmit I/O Mode

Data Type Direction Required? Default

Read/Write No SameasInterface:CAN:I/OMode

Property Class

XNETSession

Short Name

Intf.CAN.TxIoMode

Description

ThispropertyspecifiestheI/OModetheinterfaceuseswhentransmittingaCANframe.By
default,itisthesameastheXNETClusterCAN:I/OModeproperty.However,evenifthe
interfaceisinCANFD+BRSmode,youcanforceittotransmitframesinthestandardCAN
format.Forthispurpose,setthispropertytoCAN.

Note ThispropertyisnotsupportedinCANFD+BRSISOmode.IfyouareusingISO
CANFDmode,youdefinethetransmitI/OmodeinthedatabasewiththeI/OMode
propertyoftheframe.(Whenadatabaseisnotused(forexample,inframestreammode),
definethetransmitI/Omodewiththeframetypefieldoftheframedata.)NotethatISO
CANFDmodeisthedefaultmodeforCANFDinNI-XNET.

Note Thispropertyaffectsonlythetransmissionofframes.Evenifyousetthetransmit
I/OmodetoCAN,theinterfacestillcanreceiveframesinFDmodes(iftheXNETCluster
CAN:I/OModepropertyisconfiguredinanFDmode).

TheTransmitI/OmodemaynotexceedthemodesetbytheXNETClusterCAN:I/OMode
property.
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Interface:CAN:Transmit Pause

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.CAN.TxPause

Description

Whenthispropertyisenabled,theCANhardwarewaitsfortwobittimesbeforetransmitting
thenextframe.ThisallowsotherCANnodestotransmitlowerpriorityCANmessageswhile
thisCANnodeistransmittinghigh-priorityCANmessageswithhighspeed.
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FlexRay Interface Properties

ThesepropertiesarecalculatedbasedonconstraintsintheFlexRay Protocol Specification.
Tocalculatetheseproperties,theconstraintsuseclustersettingsandknowledgeofthe
oscillatorthattheFlexRayinterfaceuses.

AtCreateSessiontime,theXNETdriverautomaticallycalculatestheseproperties,andthey
arepasseddowntothehardware.However,youcanusetheXNETpropertynodetochange
thesesettings.

Note Changingtheinterfacepropertiescanaffecttheintegrationandcommunicationof
theXNETFlexRayinterfacewiththecluster.

Interface:FlexRay:Accepted Startup Range

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.AccStartRng

Description

Rangeofmeasureclockdeviationallowedforstartupframesduringnodeintegration.This
propertycorrespondstothepdAcceptedStartupRangenodeparameterintheFlexRay 

Protocol Specification.

Therangeforthispropertyis0–1875MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Allow Halt Due To Clock?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.FlexRay.AlwHltClk?

Description

ControlstheFlexRayinterfacetransitiontothePOC:haltstateduetoclocksynchronization
errors.Ifsettotrue,thenodecantransitiontothePOC:haltstate.Ifsettofalse,thenodedoes
nottransitiontothePOC:haltstateandremainsinthePOC:normalpassivestate,allowing
forselfrecovery.

ThispropertycorrespondstothepAllowHaltDueToClocknodeparameterintheFlexRay 

Protocol Specification.

ThepropertyisaBooleanflag.

Thedefaultvalueofthispropertyisfalse.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).

RefertoXNET Read (State FlexRay Comm).viformoreinformationaboutthePOC:halt
andPOC:normalpassivestates.
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Interface:FlexRay:Allow Passive to Active

Data Type Direction Required? Default

Read/Write No 0

Property Class

XNETSession

Short Name

Intf.FlexRay.AlwPassAct

Description

Numberofconsecutiveeven/oddcyclepairsthatmusthavevalidclockcorrectionterms
beforetheFlexRaynodecantransitionfromthePOC:normal-passivetothePOC:
normal-activestate.Ifsettozero,thenodecannottransitionfromPOC:normal-passiveto
POC:normal-active.

Thispropertycorrespondstothe pAllowPassiveToActivenodeparameterintheFlexRay 

Protocol Specification.

Thepropertyisexpressedasthenumberofeven/oddcyclepairs,withvaluesof0–31.

Thedefaultvalueofthispropertyiszero.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).

RefertoXNET Read (State FlexRay Comm).viformoreinformationaboutthePOC:
normal-activeandPOC:normal-passivestates.
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Interface:FlexRay:Auto Asleep When Stopped

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.AutoAslpStp

Description

ThispropertyindicateswhethertheFlexRayinterface(node)automaticallyplacesthe
FlexRaytransceiverandcontrollerintosleepwhentheinterfaceisstopped.Thedefaultvalue
ofthispropertyisFalse,andyoumusthandlethewakeup/sleepprocessingmanuallyusing
theXNETSessionInterface:FlexRay:Sleepproperty.

WhenthispropertyiscalledwiththevalueTruewhiletheinterfaceisasleep,theinterfaceis
puttosleepimmediately.WhenthispropertyiscalledwiththevalueFalse,theinterfaceisset
toalocalawakestateimmediately.

IftheinterfaceisasleepwhenXNET Start.viiscalled,theFlexRayinterfacewaitsfora
wakeuppatternonthebusbeforetransitioningoutofthePOC:READYstate.Toinitiateabus
wakeup,youcansettheXNETSessionInterface:FlexRay:Sleeppropertywithavalueof
RemoteWake.

AfterXNET Stop.viiscalled,ifthispropertyisTrue,theFlexRayinterfaceautomatically
goesbacktosleeptobereadytohandlethewakeuponsubsequentXNET Start.vicalls.
WhenthispropertyisFalsewhenXNET Stop.viiscalled,theFlexRayinterfaceremainsin
thesleepstateitwasinpriortotheXNET Stop.vicall.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Cluster Drift Damping

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.ClstDriftDmp

Description

Localclusterdriftdampingfactorusedforratecorrection.

ThispropertycorrespondstothepAllowPassiveToActivenodeparameterintheFlexRay 

Protocol Specification.

Therangeforthepropertyis0–20MT.

Theclusterdriftdampingpropertyshouldbeconfiguredinsuchawaythatthedamping
valuesinallnodeswithinthesameclusterhaveapproximatelythesameduration.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Coldstart?

Data Type Direction Required? Default

Read No False

Property Class

XNETSession

Short Name

Intf.FlexRay.Coldstart?

Description

ThispropertyspecifieswhethertheFlexRayinterfaceoperatesasacoldstartnode
onthecluster.ThispropertyisreadonlyandcalculatedfromtheXNETSession
Interface:FlexRay:KeySlotIdentifierproperty.IftheKeySlotIdentifieris0(invalidslot
identifier),theXNETFlexRayinterfacedoesnotactasacoldstartnode,andthispropertyis
false.IftheKeySlotIdentifieris1ormore,theXNETFlexRayinterfacetransmitsastartup
framefromthatslot,andtheColdstart?propertyistrue.

ThispropertyreturnsaBooleanflag(true/false).

Thedefaultvalueofthispropertyisfalse.
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Interface:FlexRay:Connected Channels

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.ConnectedChs

Description

Thispropertyspecifiesthechannel(s)thattheFlexRayinterface(node)isphysically
connectedto.Thedefaultvalueofthispropertyisconnectedtoallchannelsavailableonthe
cluster.However,ifyouareusinganodeconnectedtoonlyonechannelofamultichannel
clusterthatuseswakeup,youmustsetthevalueproperly.Ifyoudonot,yournodemaynot
wakeup,asthewakeuppatterncannotbereceivedonachannelnotphysicallyconnected.

ThispropertycorrespondstothepChannelsnodeparameterintheFlexRay Protocol 

Specification.

Thevaluessupportedforthisproperty(enumeration)areA=1,B=2,andAandB=3.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Decoding Correction

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.DecCorr

Description

ThispropertyspecifiesthevaluethatthereceivingFlexRaynodeusestocalculatethe
differencebetweentheprimarytimereferencepointandsecondaryreferencepoint.Theclock
synchronizationalgorithmusestheprimarytimereferenceandthesyncframe’sexpected
arrivaltimetocalculateandcompensateforthenode’slocalclockdeviation.

ThispropertycorrespondstothepDecodingCorrectionnodeparameterintheFlexRay 

Protocol Specification.

Therangeforthepropertyis14–143MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Delay Compensation Ch A

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.DelayCompA

Description

ThispropertyspecifiesthevaluethattheXNETFlexRayinterface(node)usestocompensate
forreceptiondelaysonchannelA.Thistakesintoaccounttheassumedpropagationdelayup
tothemaximumallowedpropagationdelay(cPropagationDelayMax)formicroticksinthe
0.0125–0.05range.Inpractice,youshouldapplytheminimumofthepropagationdelaysof
allsyncnodes.

ThispropertycorrespondstothepDelayCompensation[A]nodeparameterintheFlexRay 

Protocol Specification.

Thepropertyrangeis0–200MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Delay Compensation Ch B

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.DelayCompB

Description

ThispropertyspecifiesthevaluethattheXNETFlexRayinterface(node)usestocompensate
forreceptiondelaysonchannelB.Thistakesintoaccounttheassumedpropagationdelayup
tothemaximumallowedpropagationdelay(Propagation Delay Max)formicroticksinthe
0.0125–0.05range.Inpractice,youshouldapplytheminimumofthepropagationdelaysof
allsyncnodes.

ThispropertycorrespondstothepDelayCompensation[B]nodeparameterintheFlexRay 

Protocol Specification.

Thepropertyrangeis0–200MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Key Slot Identifier

Data Type Direction Required? Default

Read/Write No 0

Property Class

XNETSession

Short Name

Intf.FlexRay.KeySlotID

Description

ThispropertyspecifiestheFlexRayslotnumberfromwhichtheXNETFlexRayinterface
transmitsastartupframe,duringtheprocessofintegrationwithotherclusternodes.

Foranetwork(cluster)ofFlexRaynodestostartupforcommunication,atleasttwonodes
musttransmitstartupframes.IfyourapplicationisdesignedtotestonlyoneexternalECU,
youmustconfiguretheXNETFlexRayinterfacetotransmitastartupframe.Iftheone
externalECUdoesnottransmitastartupframeitself,youmustusetwoXNETFlexRay
interfacesforthetest,eachofwhichmusttransmitastartupframe.

TherearetwomethodsforconfiguringtheXNETFlexRayinterfaceasacoldstartnode
(transmitstartupframe).

Output Session with Startup Frame

Createanoutputsessionthatcontainsastartupframe(oroneofitssignals).TheXNETFrame
FlexRay:Startup?propertyistrueforastartupframe.Ifyouusethismethod,thisKeySlot
Identifierpropertycontainstheidentifierpropertyofthatstartupframe.Youdonotwritethis
property.

Write this Key Slot Identifier Property

Thisinterfaceusestheidentifier(slot)youwritetotransmitastartupframeusingthatslot.

Note Ifyoucreateanoutputsessionthatcontainsthestartupframe,withthesame
identifierasthatspecifiedintheKeySlotIdentifierproperty,thedatayouwritetothe
sessiontransmitsintheframe.Ifyoudonotcreateanoutputsessionthatcontainsthe
startupframe,theinterfacetransmitsanullframeforstartuppurposes.

Ifyoucreateanoutputsessionthatcontainsastartupframewithanidentifierthatdoesnot
matchtheKeySlotIdentifierproperty,anerrorisreturned.
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Thedefaultvalueofthispropertyis0(nostartupframe).

Youcanoverwritethedefaultvaluebywritinganidentifierthatcorrespondstotheidentifier
ofastartupframepriortostartingtheFlexRayinterface(refertoSession Statesformore
information).
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Interface:FlexRay:Latest Tx

Data Type Direction Required? Default

Read No 0

Property Class

XNETSession

Short Name

Intf.FlexRay.LatestTx

Description

Thispropertyspecifiesthenumberofthelastminislotinwhichaframetransmissioncanstart
inthedynamicsegment.Thisisaread-onlyproperty,astheFlexRaycontrollerevaluatesit
basedontheconfigurationoftheframesinthedynamicsegment.

ThispropertycorrespondstothepLatestTxnodeparameterintheFlexRay Protocol 

Specification.

Therangeofvaluesforthispropertyis0–7981minislots.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Listen Timeout

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.ListTimo

Description

Thispropertyspecifiestheupperlimitforthestartuplistentimeoutandwakeuplisten
timeout.

RefertoSummary of the FlexRay Standardformoreinformationaboutstartupandwakeup
procedureswithintheFlexRayprotocol.

ThispropertycorrespondstothepdListenTimeoutnodeparameterintheFlexRay Protocol 

Specification.

Therangeofvaluesforthispropertyis1284–1283846MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Macro Initial Offset Ch A

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.MacInitOffA

Description

Thispropertyspecifiestheintegernumberofmacroticksbetweenthestaticslotboundaryand
thefollowingmacrotickboundaryofthesecondarytimereferencepointbasedonthenominal
macrotickduration.ThispropertyappliesonlytoChannelA.

ThispropertycorrespondstothepMacroInitialOffset[A]nodeparameterintheFlexRay 

Protocol Specification.

Therangeofvaluesforthispropertyis2–72MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Macro Initial Offset Ch B

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.MacInitOffB

Description

Thispropertyspecifiestheintegernumberofmacroticksbetweenthestaticslotboundaryand
thefollowingmacrotickboundaryofthesecondarytimereferencepointbasedonthenominal
macrotickduration.ThispropertyappliesonlytoChannelB.

ThispropertycorrespondstothepMacroInitialOffset[B]nodeparameterintheFlexRay 

Protocol Specification.

Therangeofvaluesforthispropertyis2–72MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Max Drift

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.MaxDrift

Description

Thispropertyspecifiesthemaximumdriftoffsetbetweentwonodesthatoperatewith
unsynchronizedclocksoveronecommunicationcycle.

ThispropertycorrespondstothepdMaxDriftnodeparameterintheFlexRay Protocol 

Specification.

Therangeofvaluesforthispropertyis2–1923MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Micro Initial Offset Ch A

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.MicInitOffA

Description

Thispropertyspecifiesthenumberofmicroticksbetweentheclosestmacrotickboundary
describedbytheMacroInitialOffsetChApropertyandthesecondarytimereferencepoint.
ThisparameterdependsontheDelayCompensationpropertyforChannelA,andtherefore
youmustsetitindependentlyforeachchannel.

ThispropertycorrespondstothepMicroInitialOffset[A]nodeparameterintheFlexRay 

Protocol Specification.

Therangeofvaluesforthispropertyis0–240MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Micro Initial Offset Ch B

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.MicInitOffB

Description

Thispropertyspecifiesthenumberofmicroticksbetweentheclosestmacrotickboundary
describedbytheMacroInitialOffsetChBpropertyandthesecondarytimereferencepoint.
ThisparameterdependsontheDelayCompensationpropertyforChannelB,andtherefore
youmustsetitindependentlyforeachchannel.

ThispropertycorrespondstothepMicroInitialOffset[B]nodeparameterintheFlexRay 

Protocol Specification.

Therangeofvaluesforthispropertyis0–240MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Microtick

Data Type Direction Required? Default

Read No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.Microtick

Description

Thispropertyspecifiesthedurationofamicrotick.Thispropertyiscalculatedbasedonthe
productoftheSamplesperMicrotickinterfacepropertyandtheBaudRatecluster.Thisisa
read-onlyproperty.

ThispropertycorrespondstothepdMicroticknodeparameterintheFlexRay Protocol 

Specification.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Null Frames To Input Stream?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.FlexRay.NullToInStrm?

Description

ThispropertyindicateswhethertheFrameInputStreamModesessionshouldreturnFlexRay
nullframesfromXNET Read.vi.

Whenthispropertyusesthedefaultvalueoffalse,FlexRaynullframesarenotreturnedfora
FrameInputStreamModesession.Thisbehaviorisconsistentwiththeothertwoframeinput
modes(FrameInputSingle-PointModeandFrameInputQueuedMode),whichneverreturn
FlexRaynullframesfromXNET Read.vi.

WhenyousetthispropertytotrueforaFrameInputStreamModesession,XNET Read.vi
returnsallFlexRaynullframesthatarereceivedbytheinterface.Thisfeatureisusedto
monitorallframesthatoccuronthenetwork,regardlessofwhethernewpayloadisavailable
ornot.WhenyouuseXNET Read (Frame FlexRay).viinstanceofXNET Read.vi,each
frame’stypefieldindicatesanullframe.

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).
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Interface:FlexRay:Offset Correction

Data Type Direction Required? Default

Read No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.OffCorr

Description

Thispropertyprovidesthemaximumpermissibleoffsetcorrectionvalue,expressedin
microticks.Theoffsetcorrectionsynchronizesthecyclestarttime.Thevalueindicatesthe
numberofmicroticksaddedorsubtractedtotheoffsetcorrectionportionofthenetworkidle
time,tosynchronizetheinterfacetotheFlexRaynetwork.Thevalueisreturnedasasigned
32-bitinteger(I32).Theoffsetcorrectionvaluecalculationtakesplaceeverycycle,butthe
correctionisappliedonlyattheendofoddcycles.Thisisaread-onlyproperty.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Offset Correction Out

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.OffCorrOut

Description

Thispropertyspecifiesthemagnitudeofthemaximumpermissibleoffsetcorrectionvalue.
Thisnodeparameterisbasedonthevalueofthemaximumoffsetcorrectionforthespecific
cluster.

ThispropertycorrespondstothepOffsetCorrectionOutnodeparameterintheFlexRay 

Protocol Specification.

Thevaluerangeforthispropertyis5–15266MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Rate Correction

Data Type Direction Required? Default

Read No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.RateCorr

Description

Read-onlypropertythatprovidestheratecorrectionvalue,expressedinmicroticks.Therate
correctionsynchronizesfrequency.Thevalueindicatesthenumberofmicroticksaddedtoor
subtractedfromtheconfigurednumberofmicroticksinacycle,tosynchronizetheinterface
totheFlexRaynetwork.

Thevalueisreturnedasasigned32-bitinteger(I32).Theratecorrectionvaluecalculation
takesplaceinthestaticsegmentofanoddcycle,basedonvaluesmeasuredinaneven-odd
doublecycle.

ThispropertycanbereadpriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Rate Correction Out

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.RateCorrOut

Description

Thispropertyspecifiesthemagnitudeofthemaximumpermissibleratecorrectionvalue.This
nodeparameterisbasedonthevalueofthemaximumratecorrectionforthespecificcluster.
ThispropertycorrespondstothepRateCorrectionOutnodeparameterintheFlexRay 

Protocol Specification.

Therangeofvaluesforthispropertyis2–1923MT.

Thispropertyiscalculatedfromthemicrotickspercycleandclockaccuracy.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Samples Per Microtick

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Short Name

Intf.FlexRay.SampPerMicro

Description

Thispropertyspecifiesthenumberofsamplespermicrotick.

Thereisadefinedrelationshipbetweenthe“ticks”ofthemicroticktimebaseandthesample
ticksofbitsampling.Specifically,amicrotickconsistsofanintegralnumberofsamples.

Asaresult,thereisafixedphaserelationshipbetweenthemicroticktimebaseandthesample
clockticks.

ThispropertycorrespondstothepSamplesPerMicroticknodeparameterintheFlexRay 

Protocol Specification.

Thesupportedvaluesforthispropertyare1,2,and4samples.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Single Slot Enabled?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.FlexRay.SingSlotEn

Description

ThispropertyservesasaflagtoindicatewhethertheFlexRayinterface(node)shouldenter
singleslotmodefollowingstartup.

ThisBooleanpropertysupportsastrategytolimitframetransmissionsfollowingstartup
toasingleframe(designatedbytheXNETSessionInterface:FlexRay:KeySlotIdentifier
property).Ifyouleavethispropertyfalsepriortostart(default),allconfiguredoutputframes
transmit.Ifyousetthispropertytotruepriortostart,onlythekeyslottransmits.Afterthe
interfaceiscommunicating(integrated),youcansetthispropertytofalseatruntimetoenable
theremainingtransmissions(theprotocol’sALL_SLOTScommand).Aftertheinterfaceis
communicating,youcannotsetthispropertyfromfalsetotrue.

ThispropertycorrespondstothepSingleSlotEnablednodeparameterintheFlexRay 

Protocol Specification.

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).
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Interface:FlexRay:Sleep

Data Type Direction Required? Default

WriteOnly No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.Sleep

Description

UsetheSleeppropertytochangetheNI-XNETFlexRayinterfacesleep/awakestateand
optionallytoinitiateawakeupontheFlexRaycluster.

Thepropertyisaring(enumeratedlist)withthefollowingvalues:

Thispropertyiswriteonly.Settinganewvalueiseffectivelyarequest,andthepropertynode
returnsbeforetherequestiscomplete.Todetectthecurrentinterfacesleep/wakestate,use
XNET Read (State FlexRay Comm).vi.

TheFlexRayinterfacemaintainsastatemachinetodeterminetheactiontoperformwhenthis
propertyisset(request).Thefollowingtablespecifiesthesleep/wakeactionontheFlexRay
interface.

String Value Description 

LocalSleep 0 Setinterfaceandtransceiver(s)tosleep

LocalWake 1 Setinterfaceandtransceiver(s)toawake

RemoteWake 2 Setinterfaceandtransceiverstoawakeandattemptto
wakeuptheFlexRaybusbysendingthewakeup
patternontheconfiguredwakeupchannel
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Request

Current Local State

Sleep Awake 

LocalSleep Noaction Changelocalstate

LocalWake Attempttointegratewiththebus(movefrom
POC:READYtoPOC:NORMAL)

Noaction

RemoteWake Attempttowakeupthebusfollowedbyanattempt
tointegratewiththebus(movefromPOC:READY
toPOC:NORMALACTIVE).Iftheinterfaceisnot
yetstarted,settingRemoteWakeschedulesa
remotewaketobegeneratedoncetheinterfacehas
started.

Noaction
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Interface:FlexRay:Statistics Enabled?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.FlexRay.StatisticsEn?

Description

ThisXNETBooleanpropertyenablesreportingFlexRayerrorstatistics.Whenthisproperty
isfalse(default),callstoXNET Read (State FlexRay Statistics).vialwaysreturnzerofor
eachstatistic.ToenableFlexRaystatistics,setthispropertytotrueinyourapplication.

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).
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Interface:FlexRay:Symbol Frames To Input Stream?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.FlexRay.SymToInStrm?

Description

ThispropertyindicateswhethertheFrameInputStreamModesessionshouldreturnFlexRay
symbolsfromXNET Read.vi.

WhenthispropertyusesthedefaultvalueofFalse,FlexRaysymbolsarenotreturnedfora
FrameInputStreamModesession.Thisbehaviorisconsistentwiththeothertwoframeinput
modes(FrameInputSingle-PointModeandFrameInputQueuedMode),whichneverreturn
FlexRaysymbolsfromXNET Read.vi.

WhenyousetthispropertytotrueforaFrameInputStreamModesession,XNET Read.vi
returnsallFlexRaysymbolstheinterfacereceives.Thisfeaturedetectswakeupsymbolsand
MediaAccessTestSymbols(MTS).WhenyouusetheXNET Read (Frame FlexRay).vi
instanceofXNET Read.vi,eachframetypefieldindicatesasymbol.

WhentheframetypeisFlexRaySymbol,thefirstpayloadbyte(offset0)specifiesthetypeof
symbol:0forMTSor1forwakeup.Theframepayloadlengthis1orhigher,withbytes
beyondthefirstreservedforfutureuse.Theframetimestampspecifieswhenthesymbol
windowoccurred.Thecyclecount,channelAindicator,andchannelBindicatorareencoded
thesameasFlexRaydataframes.Allotherfieldsintheframeareunused(0).

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).



Chapter4 NI-XNETAPIforLabVIEW—InterfaceProperties

©NationalInstruments 4-139 NI-XNETHardwareandSoftwareManual

Interface:FlexRay:Sync Frames Channel A Even

Data Type Direction Required? Default

Read No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.SyncChAEven

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelA
duringthelastevencycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frames Channel A Odd

Data Type Direction Required? Default

Read No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.SyncChAOdd

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelA
duringthelastoddcycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frames Channel B Even

Data Type Direction Required? Default

Read No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.SyncChBEven

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelB
duringthelastevencycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frames Channel B Odd

Data Type Direction Required? Default

Read No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.SyncChBOdd

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelB
duringthelastoddcycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frame Status

Data Type Direction Required? Default

Read No N/A

Property Class

XNETSession

Short Name

Intf.FlexRay.SyncStatus

Description

Thispropertyreturnsthestatusofsyncframessincetheinterface(enumeration)start.Within 

Limitsmeansthenumberofsyncframesiswithintheprotocol’slimitssincetheinterface
start.Below Minimummeansthatinatleastonecycle,thenumberofsyncframeswasbelow
thelimittheprotocolrequires(2or3,dependingonnumberofnodes).Overflowmeansthat
inatleastonecycle,thenumberofsyncframeswasabovethelimitsetbytheXNETCluster
FlexRay:SyncNodeMaxproperty.Both Min and Maxmeansthatbothminimumand
overflowerrorshaveoccurred(thisisunlikely).

Iftheinterfaceisnotstarted,thispropertyreturnsWithinLimits.Ifyoustarttheinterface,but
itfailstocommunicate(integrate),thispropertymaybehelpfulindiagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupandclusterintegrationprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Termination

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.FlexRay.Term

Description

ThispropertycontrolsterminationattheNI-XNETinterface(enumeration)connector(port).
Thisappliestobothchannels(AandB)oneachFlexRayinterface.Falsemeanstheinterface
isnotterminated(default).Truemeanstheinterfaceisterminated.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).YoucanstarttheFlexRayinterface
bycallingXNET Start.viwithscopesettoeitherNormalorInterface Onlyonthesession.
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Interface:FlexRay:Wakeup Channel

Data Type Direction Required? Default

Read/Write No A

Property Class

XNETSession

Short Name

Intf.FlexRay.WakeupCh

Description

ThispropertyspecifiesthechanneltheFlexRayinterface(node)usestosendawakeup
pattern.ThispropertyisusedonlywhentheXNETSessionInterface:FlexRay:Sleepproperty
issettoRemoteWake.

ThispropertycorrespondstothepWakeupChannelnodeparameterintheFlexRay Protocol 

Specification.

Thevaluessupportedforthisproperty(enumeration)areA=0andB=1.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Wakeup Pattern

Data Type Direction Required? Default

Read/Write No 2

Property Class

XNETSession

Short Name

Intf.FlexRay.WakeupPtrn

Description

Thispropertyspecifiesthenumberofrepetitionsofthewakeupsymbolthatarecombinedto
formawakeuppatternwhentheFlexRayinterface(node)entersthePOC:wakeup-sendstate.
ThePOC:wakeupsendstateisoneoftheFlexRaycontrollerstatetransitionsduringthe
wakeupprocess.Inthisstate,thecontrollersendsthewakeuppatternonthespecifiedWakeup
Channelandchecksforcollisionsonthebus.

ThispropertycorrespondstothepWakeupPatternnodeparameterintheFlexRay Protocol 

Specification.

Thesupportedvaluesforthispropertyare2–63.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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LIN Interface Properties

ThiscategoryincludesLIN-specificinterfaceproperties.

PropertiesintheInterfacecategoryapplytotheinterfaceandnotthesession.Ifmorethan
onesessionexistsfortheinterface,changinganinterfacepropertyaffectsallthesessions.

Interface:LIN:Break Length

Data Type Direction Required? Default

Read/Write No 13

Property Class

XNETSession

Short Name

Intf.LIN.BreakLen

Description

Thispropertydeterminesthelengthoftheserialbreakusedatthestartofaframeheader
(scheduleentry).Thevalueisspecifiedinbit-times.

Thevalidrangeis10–36(inclusive).Thedefaultvalueis13,whichisthevaluetheLIN
standardspecifies.

Atbaudratesbelow9600,theupperlimitmaybelowerthan36toavoidviolatingholdtimes
forthebus.Forexample,at2400baud,thevalidrangeis10–14.

Thispropertyisapplicableonlywhentheinterfaceisthemaster.
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Interface:LIN:DiagP2min

Data Type Direction Required? Default

Read/Write No 0.05

Property Class

XNETSession

Short Name

Intf.LIN.DiagP2min

Description

Whentheinterfaceistheslave,thisistheminimumtimeinsecondsbetweenreceptionofthe
lastframeofthediagnosticrequestmessageandtransmissionoftheresponseforthefirst
frameinthediagnosticresponsemessagebytheslave.

Thispropertyappliesonlytotheinterfaceasslave.Anattempttowritethepropertyfor
interfaceasmasterresultsinerrornxErrInvalidPropertyValuebeingreported.
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Interface:LIN:DiagSTmin

Data Type Direction Required? Default

Read/Write No 0

Property Class

XNETSession

Short Name

Intf.LIN.DiagSTmin

Description

Whentheinterfaceistheslave,thispropertysetstheminimumtimeinsecondsitplaces
betweentheendoftransmissionofaframeinadiagnosticresponsemessageandthestartof
transmissionoftheresponseforthenextframeinthediagnosticresponsemessage.

Whentheinterfaceisthemaster,thispropertysetstheminimumtimeinsecondsitplaces
betweentheendoftransmissionofaframeinadiagnosticrequestmessageandthestartof
transmissionofthenextframeinthediagnosticrequestmessage.
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Interface:LIN:Master?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.LIN.Master?

Description

Note Youcansetthispropertyonlywhentheinterfaceisstopped.

ThisBooleanpropertyspecifiestheNI-XNETLINinterfaceroleonthenetwork:master
(true)orslave(false).

InaLINnetwork(cluster),therealwaysisasingleECUinthesystemcalledthemaster.The
mastertransmitsascheduleofframeheaders.Eachframeheaderisaremoterequestfora
specificframeID.Foreachheader,typicallyasingleECUinthenetwork(slave)respondsby
transmittingtherequestedIDpayload.ThemasterECUcanrespondtoaspecificheaderas
well,andthusthemastercantransmitpayloaddatafortheslaveECUstoreceive.Formore
information,refertoAppendix C,Summary of the LIN Standard.

Thedefaultvalueforthispropertyisfalse(slave).Thismeansthatbydefault,theinterface
doesnottransmitframeheadersontothenetwork.Whenyouuseinputsessions,youread
framesthatotherECUstransmit.Whenyouuseoutputsessions,theNI-XNETinterfacewaits
fortheremotemastertosendaheaderforaframeintheoutputsessions,thentheinterface
respondswithdatafortherequestedframe.

IfyoucallXNET Write (State LIN Schedule Change).vitorequestexecutionofaschedule,
thatimplicitlysetsthispropertytotrue(master).Youalsocansetthispropertytotrueusing
apropertynode,butnoscheduleisactivebydefault,soyoustillmustcallXNET Write 

(State LIN Schedule Change).viatsomepointtorequestaspecificschedule.

Regardlessofthisproperty’svalue,youusecaninputandoutputsessions.Thisproperty
specifieswhichhardwaretransmitsthescheduledframeheaders:NI-XNET(true)oraremote
masterECU(false).
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Interface:LIN:Output Stream Slave Response List By NAD

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETSession

Short Name

Intf.LIN.OutStrmSlvRspListByNAD

Description

TheOutputStreamSlaveResponseListbyNADpropertyprovidesalistofNADsforuse
withthereplayfeature(Interface:OutputStreamTimingpropertysettoReplayExclusiveor
ReplayInclusive).

ForLIN,thearrayofframestoreplaymightcontainmultipleslaveresponseframes,each
withthesameslaveresponseidentifier,buteachhavingbeentransmittedbyadifferentslave
(pertheNADvalueinthedatapayload).Thismeansthatprocessingslaveresponseframes
forreplayrequirestwolevelsoffiltering.First,youcanincludeorexcludetheslaveresponse
frameorIDforreplayusingInterface:OutputStreamListorInterface:OutputStreamListBy
ID.IfyoudonotincludetheslaveresponseframeorIDforreplay,noslaveresponsesare
transmitted.IfyoudoincludetheslaveresponseframeorIDforreplay,youcanusethe
OutputStreamSlaveResponseListbyNADpropertytofilterwhichslaveresponses(perthe
NADvaluesinthearray)aretransmitted.Thispropertyisalwaysinclusive,regardlessofthe
replaymode(inclusiveorexclusive).IftheNADisinthelistandtheresponseframeorID
hasbeenenabledforreplay,anyslaveresponseforthatNADistransmitted.IftheNADisnot
inthelist,noslaveresponseforthatNADistransmitted.Theproperty’sdatatypeisanarray
ofunsigned32-bitinteger(u32).Currently,onlybyte0isrequiredtoholdtheNADvalue.
Theremainingbitsarereservedforfutureuse.
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Interface:LIN:Schedules

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSession

Short Name

Intf.LIN.Schedules

Description

ThispropertyprovidesthelistofschedulesforusewhentheNI-XNETLINinterfaceactsas
amaster(Interface:LIN:Master?istrue).Whentheinterfaceismaster,youcanwireoneof
theseschedulestoXNET Write (State LIN Schedule Change).vitorequestaschedule
change.

Whentheinterfaceisslave,youcannotcontroltheschedule,andXNET Write (State LIN 

Schedule Change).vireturnsanerrorifitcannotsettheinterfaceintomastermode(for
example,iftheinterfacealreadyisstarted).

ThisarrayofXNETLINScheduleI/OnamesisthesamelistastheXNETCluster
LIN:Schedulespropertyusedtoconfigurethesession.
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Interface:LIN:Sleep

Data Type Direction Required? Default

WriteOnly No N/A

Property Class

XNETSession

Short Name

Intf.LIN.Sleep

Description

UsetheSleeppropertytochangetheNI-XNETLINinterfacesleep/awakestateand
optionallytochangeremotenode(ECU)sleep/awakestates.

Thepropertyisaring(enumeratedlist)withthefollowingvalues:

Thepropertyiswriteonly.Settinganewvalueiseffectivelyarequest,andthepropertynode
returnsbeforetherequestiscomplete.Todetectthecurrentinterfacesleep/wakestate,use
XNET Read (State LIN Comm).vi.

TheLINinterfacemaintainsastatemachinetodeterminetheactiontoperformwhenthis
propertyisset(request).Thefollowingsectionsspecifytheactionwhentheinterfaceis
masterandslave.

String Value Description 

RemoteSleep 0 Setinterfacetosleeplocallyandtransmitsleeprequests
toremotenodes

RemoteWake 1 Setinterfacetoawakelocallyandtransmitwakeup
requeststoremotenodes

LocalSleep 2 Setinterfacetosleeplocallyandnottointeractwiththe
network

LocalWake 3 Setinterfacetoawakelocallyandnottointeractwith
thenetwork



Chapter4 NI-XNETAPIforLabVIEW—InterfaceProperties

NI-XNETHardwareandSoftwareManual 4-154 ni.com

Whenthemaster’sschedulerpauses,itfinishesthependingentry(slot)andsavesitscurrent
position.Whenthemaster’sschedulerresumes,itcontinueswiththeschedulewhereitleft
off(entryafterthepause).

Thego-to-sleeprequestisframeID63,payloadlength8,payloadbyte0hasthevalue0,and
theremainingbyteshavethevalue0xFF.

IfthemasterisintheSleepstate,andaremoteslave(ECU)transmitstheslavewakeup
pattern,thisisequivalenttosettingthispropertytoLocalWake.Inaddition,apendingXNET 

Wait (LIN Remote Wakeup).vireturns.ThisXNET WaitVIdoesnotapplytosettingthis
property,becauseyouknowwhenyousetit.

Table 4-1.  Sleep/Wake Action for Master

Request

Current Local State

Sleep Awake 

RemoteSleep Noaction Changelocalstate;pause
scheduler;transmitgo-to-sleep
requestframe

RemoteWake Changelocalstate;transmit
masterwakeuppattern(serial
break);resumescheduler

Noaction

LocalSleep Noaction Changelocalstate

LocalWake Changelocalstate;resume
scheduler

Noaction

Table 4-2.  Sleep/Wake Action for Slave

Request

Current Local State 

Sleep Awake 

RemoteSleep Error Error

RemoteWake Transmitslavewakeuppattern;
changelocalstatewhenfirst
breakfrommasterisreceived

Noaction

LocalSleep Noaction Changelocalstate

LocalWake Changelocalstate Noaction
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AccordingtotheLINprotocolstandard,RemoteSleepisnotsupportedforslavemode,so
thatrequestreturnsanerror.

IftheslaveisinSleepstate,andaremotemaster(ECU)transmitsthemasterwakeuppattern,
thisisequivalenttosettingthispropertytoLocalWake.Inaddition,apendingXNET Wait 

(LIN Remote Wakeup).vireturns.ThisXNET WaitVIdoesnotapplytosettingthis
property,becauseyouknowwhenyousetit.
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Interface:LIN:Start Allowed without Bus Power?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.LIN.StrtWoPwr?

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

TheStartAllowedWithoutBusPower?propertyconfigureswhethertheLINinterfacedoes
notcheckforbuspowerpresentatinterfacestart,orchecksandreportsanerrorifbuspower
ismissing.

Whenthispropertyistrue,theLINinterfacedoesnotcheckforbuspowerpresentatstart,so
noerrorisreportediftheinterfaceisstartedwithoutbuspower.

Whenthispropertyisfalse,theLINinterfacechecksforbuspowerpresentatstart,and
nxErrMissingBusPowerisreportediftheinterfaceisstartedwithoutbuspower.
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Interface:LIN:Termination

Data Type Direction Required? Default

Read/Write No Off(0)

Property Class

XNETSession

Short Name

Intf.LIN.Term

Description

Notes Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Thispropertydoesnottakeeffectuntiltheinterfaceisstarted.

TheTerminationpropertyconfigurestheNI-XNETinterfaceLINconnector(port)onboard
termination.Theenumerationisgenericandsupportstwovalues:Off(disabled)andOn
(enabled).

Thepropertyisaring(enumeratedlist)withthefollowingvalues:

PertheLIN2.1standard,theMasterECUhasa~1kterminationresistorbetweenVbatand
Vbus.Therefore,usethispropertyonlyifyouareusingyourinterfaceasthemasteranddo
notalreadyhaveexternaltermination.

FormoreinformationaboutLINcablingandtermination,refertoNI-XNET LIN Hardware.

String Value 

Off 0

On 1
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Source Terminal Interface Properties

ThiscategoryincludespropertiestoroutetriggersignalsbetweenmultipleDAQmxand
XNETdevices.

Interface:Source Terminal:Start Trigger

Data Type Direction Required? Default

Read/Write No (Disconnected)

Property Class

XNETSession

Short Name

Intf.SrcTerm.StartTrigger

Description

ThispropertyspecifiesthenameoftheinternalterminaltouseastheinterfaceStartTrigger.
ThedatatypeisNITerminal(DAQmxterminal).

ThispropertyissupportedforCSeriesmodulesinaCompactDAQchassis.Itisnotsupported
forCompactRIO,PXI,orPCI(refertoXNET Connect Terminals.viforthoseplatforms).

ThedigitaltriggersignalatthisterminalisfortheStartInterfacetransition,tobegin
communicationforallsessionsthatusetheinterface.Thispropertyroutesthestarttrigger,but
notthetimebase(usedfortimestampofreceivedframesandcyclictransmitofframes).
TimebaseroutingisnotrequiredforCompactDAQ,becauseallmodulesinthechassis
automaticallyuseasharedtimebase.

UsethispropertytoconnecttheinterfaceStartTriggertotriggersinothermodulesand/or
interfaces.Whenyoureadthisproperty,youspecifytheinterfaceStartTriggerasthesource
ofaconnection.Whenyouwritethisproperty,youspecifytheinterfaceStartTriggerasthe
destinationofaconnection,andthevalueyouwriterepresentsthesource.Forexamplesthat
demonstrateuseofthispropertytosynchronizeNI-XNETandNI-DAQmxhardware,referto
theSynchronizationcategorywithintheNI-XNETexamples.

Theconnectionthispropertycreatesisdisconnectedwhenyouclear(close)allsessionsthat
usetheinterface.
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Interface:64bit Baud Rate

Data Type Direction Required? Default

Read/Write Yes(IfNotinDatabase) 0(IfNotinDatabase)

Property Class

XNETSession

Short Name

Intf.BaudRate64

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Thispropertyreplacestheformer32-bitproperty.Youstillcanusethebaudrate
valuesusedwiththe32-bitproperty.Thecustom64-bitbaudratesettingrequiresusing
valuesgreaterthan32bit.

TheInterface:64bitBaudRatepropertysetstheCAN,FlexRay,orLINinterfacebaudrate.
Thedefaultvalueforthisinterfacepropertyisthesameasthecluster’sbaudrateinthe
database.Yourapplicationcansetthisinterfacebaudratetooverridethevalueinthedatabase,
orwhennodatabaseisused.

CAN

Whentheuppernibble(0xF0000000)isclear,thisisanumericbaudrate(forexample,
500000).

NI-XNETCANhardwarecurrentlyacceptsthefollowingnumericbaudrates:33333,40000,
50000,62500,80000,83333,100000,125000,160000,200000,250000,400000,500000,
800000,and1000000.

Note The33333baudrateissupportedwithsingle-wiretransceiversonly.

Note Baudratesgreaterthan125000aresupportedwithhigh-speedtransceiversonly.

Whentheuppernibbleissetto0x8(thatis,0x80000000),theremainingbitsprovidefields
formorecustomCANcommunicationbaudrateprogramming.Additionally,ifthe
upper nibbleissetto0xC(thatis,0xC0000000),theremainingbitsprovidefieldsfor
higher-precisioncustomCANcommunicationbaudrateprogramming.Thehigher-precision
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bittimingsfacilitateconnectivitytoaCANFDcluster.Thebaudratemodelsareshowninthe
followingtable:

• (Re-)SynchronizationJumpWidth(SJW)

– Validprogrammedvaluesare0–3innormalcustommodeand0–15in
high-precisioncustommode.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment2(TSEG2),whichisthetimesegmentafterthesamplepoint

– Validprogrammedvaluesare0–7innormalcustommodeand0–15in
high-precisioncustommode.

– ThisisthePhase_Seg2timefromISO11898–1,12.4.1Bit Encoding/Decoding.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(TSEG1),whichisthetimesegmentbeforethesamplepoint

– Validprogrammedvaluesare1–0xF(1–15decimal)innormalcustommodeand
1–0x3F(1–63decimal)inhigh-precisioncustommode.

– ThisisthecombinationoftheProp_SegandPhase_Seg1timefromISO11898–1,
12.4.1Bit Encoding/Decoding.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• Timequantum(Tq),whichisusedtoprogramthebaudrateprescaler

– Validprogrammedvaluesare125–12800,inincrementsof0x7D(125decimal)ns
fornormalcustommodeand25–12800,inincrementsof0x19(25decimal)nsfor
high-precisioncustommode.

– ThisisthetimequantumfromISO11898–1,12.4.1Bit Encoding/Decoding.

Anadvancedbaudrateexampleis0x8014007D.Thisexamplebreaksdownintothe
followingvalues:

• SJW=0x0(0x01inhardware,duetothe+1)

• TSEG2=0x1(0x02inhardware,duetothe+1)

31..28 27..26 25..24 23 22..20 19..16 15..14 13..12 11..8 7..4 3..0

Normal b0000 BaudRate(33.3k–1M)

Custom b1000 Res SJW
(0–3)

TSEG2(0–7) TSEG1
(1–15)

Res Tq(125–0x3200)

High
Precision

b1100 SJW(0–15) TSEG2(0–15) TSEG1(1–63) Tq(25–0x3200)



Chapter4 NI-XNETAPIforLabVIEW—InterfaceProperties

©NationalInstruments 4-161 NI-XNETHardwareandSoftwareManual

• TSEG1=0x4(0x05inhardware,duetothe+1)

• Tq=0x7D(125nsinhardware)

Eachtimequantais125ns.FromIS011898–1,12.4.1.2Programming of Bit Time,the
nominaltimesegmentslengthisSync_Seg(Fixedat1)+(Prop_Seg+Phase_Seg1)(B)+
Phase_Seg2(C)=1+2+5=8.So,thetotaltimeforabitinthisexampleis8*125ns=
1000 ns=1s.A1sbittimeisequivalenttoa1MHzbaudrate.

• Timequantum(Tq),whichisusedtoprogramthebaudrateprescaler

– Validvaluesare25–12800,inincrementsof0x19(25decimal).

– ThisisthetimequantumfromISO11898–1,12.4.1Bit Encoding/Decoding.

• (Re-)SynchronizationJumpWidth(NSJW)

– Validvaluesare0–127.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(NTSEG1),whichisthetimesegmentbeforethesamplepoint

– Validvaluesare1–0xFF(1–255decimal).

– ThisistheNTSEG1valuefromtheBoschM_CAN Controller Area Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment2(NTSEG2),whichisthetimesegmentafterthesamplepoint

– Validvaluesare0-0x7F(0–127decimal).

– ThisistheNTSEG2valuefromtheBoschM_CAN Controller Are a Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

LIN

Whentheuppernibble(0xF0000000)isclear,youcansetonlybaudrateswithinthe
LIN-specifiedrange(2400to20000)fortheinterface.

Whentheuppernibbleissetto0x8(0x80000000),nocheckforbaudratewithin
LIN-specifiedrangeisperformed,andthelowest16bitsofthevaluemaycontainthecustom

31..28 45..32 22..16 15..8 6..0

Custom
64 Bit

b1010 Tq NSJW NTSEG1 NTSEG2
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baudrate.Anycustomvaluehigherthan65535ismaskedtoa16-bitvalue.Aswiththe
noncustomvalues,theinterfaceinternallycalculatestheappropriatedivisorvaluesto
programintoitsUART.BecausetheinterfaceusestheAtmelATA6620LINtransceiver,
whichisguaranteedtooperatewithintheLIN2.0specificationlimits,therearesomespecial
considerationswhenprogrammingcustombaudratesforLIN:

• TheATA6620transceiverincorporatesaTXdominanttimeoutfunctiontopreventa
faultydevicethatitisbuiltintofromholdingtheLINdominantindefinitely.IftheTX
lineintothetransceiverisheldinthedominantstatefortoolong,thetransceiverswitches
itsdrivertotherecessivestate.ThisplacesalimitonhowlongtheLINheaderbreakfield
thattheinterfacetransmitsmaybe,andthuslimitsthelowestbaudrateyoucanset.At
thepointthebaudrateorbreaklengthissetfortheinterface,itusesthebaudratebittime
andbreaklengthsettingsinternallytocalculatetheresultingbreakdurationandreturns
anerrorifthatdurationislongenoughtotriggertheTXdominanttimeout.

• Attheotherendofthebaudrange,theATA6620isspecifiedtoworkupto20000baud.
Whileyoucanusethecustombittoprogramrateshigherthanthat,thetransceiver
behaviorwhenoperatingabovethatrateisnotguaranteed.
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Interface:Echo Transmit?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.EchoTx?

Description

TheInterface:EchoTransmit?propertydetermineswhetherFrameInputorSignalInput
sessionscontainframesthattheinterfacetransmits.

Whenthispropertyistrue,andaframetransmitiscompleteforanOutputsession,theframe
isechoedtotheInputsession.FrameInputsessionscanusetheFlagsfieldtodifferentiate
framesreceivedfromthebusandframestheinterfacetransmits.WhenusingXNET Read 

(Frame CAN).vi,XNET Read (Frame FlexRay).vi,orXNET Read (Frame LIN).vi, the
Flagsfieldisparsedintoanecho?Booleanintheframecluster.WhenusingXNET Read 

(Frame Raw).vi,youcanparsetheFlagsmanuallybyreviewingtheRaw Frame Format
section.SignalInputsessionscannotdifferentiatetheoriginoftheincomingdata.

Note Echoedframesareplacedintotheinputsessionsonlyaftertheframetransmitis
complete.Iftherearebusproblems(forexample,nolistener)suchthattheframedidnot
transmit,theframeisnotreceived.
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Interface:I/O Name

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

Intf.IOName

Description

TheI/ONamepropertyreturnsareferencetotheinterfaceusedtocreatethesession.

YoucanpassthisI/OnameintoanXNETInterfacepropertynodetoretrievehardware
informationfortheinterface,suchasthenameandserialnumber.TheI/ONameisthesame
referenceavailablefromtheXNETSystempropertynode,whichisusedtoreadinformation
forallXNEThardwareinthesystem.

Youcanusethispropertyonthediagramto:

• DisplayastringthatcontainsthenameoftheinterfaceasshowninMeasurementand
AutomationExplorer(MAX).

• Providearefnumyoucanwiretoapropertynodetoreadinformationfortheinterface.
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Interface:Output Stream List

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETSession

Short Name

Intf.OutStrmList

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

TheOutputStreamListpropertyprovidesalistofframesforusewiththereplayfeature
(Interface:OutputStreamTimingpropertysettoReplayExclusiveorReplayInclusive).In
ReplayExclusivemode,thehardwaretransmitsonlyframesthatdonotappearinthelist.In
ReplayInclusivemode,thehardwaretransmitsonlyframesthatappearinthelist.ForaLIN
interface,theheaderofeachframewrittentostreamoutputistransmitted,andtheExclusive
orInclusivemodecontrolstheresponsetransmission.Usingthesemodes,youcaneither
emulateanECU(ReplayInclusive,wherethelistcontainstheframestheECUtransmits)or
testanECU(ReplayExclusive,wherethelistcontainstheframestheECUtransmits),or
someothercombination.

Thisproperty’sdatatypeisanarrayofXNETFramefromadatabase.Whenyouareusinga
databasefilesuchasCANdborFIBEX,eachXNETframeusesthestringname.Ifyouare
notusingadatabasefileorprefertospecifytheframesusingCANarbitrationIDsorLIN
unprotectedIDs,youcanuseInterface:OutputStreamListByIDinsteadofthisproperty.
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Interface:Output Stream List By ID

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETSession

Short Name

Intf.OutStrmListById

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

TheOutputStreamListByIDpropertyprovidesalistofframesforusewiththereplay
feature(Interface:OutputStreamTimingpropertysettoReplayExclusiveorReplay
Inclusive).

ThispropertyservesthesamepurposeasInterface:OutputStreamList,inthatitprovidesa
listofframesforreplayfiltering.Thispropertyprovidesanalternateformatforyoutospecify
theframesbytheirCANarbitrationIDorLINunprotectedID.Theproperty’sdatatypeisan
arrayofunsigned32-bitinteger(u32).EachintegerrepresentsaCANorLINframe’s
identifier,usingthesameencodingastheRawFrameFormat.

WithineachCANframeIDvalue,bit29(hex20000000)indicatestheCANidentifierformat
(setforextended,clearforstandard).Ifbit29isclear,thelower11bits(0–10)containthe
CANframeidentifier.Ifbit29isset,thelower29bits(0–28)containtheCANframe
identifier.LINframeIDvaluesmaybewithintherangeofpossibleLINIDs(0–63).
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Interface:Output Stream Timing

Data Type Direction Required? Default

Read/Write No Immediate

Property Class

XNETSession

Short Name

Intf.OutStrmTimng

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

TheOutputStreamTimingpropertyconfigureshowthehardwaretransmitsframesqueued
usingaFrameOutputStreamsession.Thefollowingtableliststheacceptedvalues:

WhenyouconfigurethispropertytobeImmediate,framesaredequeuedfromthequeueand
transmittedimmediatelytothebus.Thehardwaretransmitsallframesinthequeueasfastas
possible.

WhenyouconfigurethispropertyasReplayExclusiveorReplayInclusive,thehardwareis
placedintoaReplaymode.Inthismode,thehardwareevaluatestheframetimestampsand
attemptstomaintaintheoriginaltransmissiontimesasthetimestampstoredintheframe
indicates.Theactualtransmissiontimeisbasedontherelativetimedifferencebetweenthe
firstdequeuedframeandthetimecontainedinthedequeuedframe.

Wheninoneofthereplaymodes,youcanusetheInterface:OutputStreamListpropertyto
supplyalist.InReplayExclusivemode,thehardwaretransmitsonlyframesthatdonot
appearinthelist.InReplayInclusivemode,thehardwaretransmitsonlyframesthatappear
inthelist.Usingthesemodes,youcaneitheremulateanECU(ReplayInclusive,wherethe
listcontainstheframestheECUtransmits)ortestanECU(ReplayExclusive,wherethelist
containstheframestheECUtransmits),orsomeothercombination.Youcanreplayallframes
byusingReplayExclusivemodewithoutsettinganylist.

Enumeration Value 

Immediate 0

ReplayExclusive 1

ReplayInclusive 2
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Runtime Behavior

Whenthehardwareisinareplaymode,thefirstframereceivedfromtheapplicationis
consideredthestarttime,andallsubsequentframesaretransmittedattheappropriatedelta
fromthestarttime.Forexample,ifthefirstframehasatimestampof12:01.123,andthe
secondframehasatimestampof12:01.456,thesecondframeistransmitted333msafterthe
firstframe.

Ifaframe’stimeisidenticalorgoesbackwardsrelativetothefirsttimestamp,thisistreated
asanewstarttime,andtheframeistransmittedimmediatelyonthebus.Subsequentframes
arecomparedtothisnewstarttimetodeterminethetransmissiontime.Forexample,assume
thattheapplicationsendsthehardwarefourframeswiththefollowingtimestamps:
12:01.123,12:01.456,12:01.100,and12:02.100.Inthisscenario,thefirstframetransmits
immediately,thesecondframetransmits333msafterthefirst,thethirdtransmits
immediatelyafterthesecond,andthefourthtransmitsonesecondafterthethird.Usingthis
behavior,youcanreplayalogfileofframesrepeatedly,andeachnewreplayofthefilebegins
withnewtiming.

Aframewhosetimestampgoesbackwardsrelativetotheprevioustimestamp,butstillis
forwardrelativetothestarttime,istransmittedimmediately.Forexample,assumethatthe
applicationsendsthehardwarefourframeswiththefollowingtimestamps:12:01.123,
12:01.456,12:01.400,and12:02.100.Inthisscenario,thefirstframetransmitsimmediately,
thesecondframetransmits333msafterthefirst,thethirdtransmitsimmediatelyafterthe
second,andthefourthtransmits544msafterthethird.

WhenaframewithaDelayFrameframetypeisreceived,thehardwaredelaysforthe
requestedtime.Thenextframetobedequeuedistreatedasanewfirstframeandtransmitted
immediately.YoucanuseaDelayFramewithatimeof0torestarttimequickly.Ifyoureplay
alogfileofframesrepeatedly,youcaninsertaDelayFrameatthestartofeachreplaytoinsert
adelaybetweeneachiterationthroughthefile.

WhenaframewithaStartTriggerframetypeisreceived,thehardwaretreatsthisframeasa
newfirstframeandusestheabsolutetimeassociatedwiththisframeasthenewstarttime.
Subsequentframesarecomparedtothisnewstarttimetodeterminethetransmissiontime.
UsingaStartTriggerisespeciallyusefulwhensynchronizingwithdataacquisitionproducts,
sothatyoucanreplaythefirstframeatthecorrecttimerelativetothestarttriggerforaccurate
synchronizedreplay.

Special Considerations for LIN

OnlyLINinterfaceasMastersupportsstreamoutput.Youdonotneedtosettheinterface
explicitlytoMasterifyouwanttousestreamoutput.Justcreateastreamoutputsession,and
thedriverautomaticallysetstheinterfacetoMasteratinterfacestart.

Youcanuseimmediatemodetotransmitaheaderorfullframe.Youcantransmitonlythe
headerforaframebywritingtheframetostreamoutputwiththedesiredIDandanempty
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datapayload.Youcantransmitafullframebywritingtheframetostreamoutputwiththe
desiredIDanddatapayload.IfyouwriteafullframeforIDntostreamoutput,andyouhave
createdaframeoutputsessionforframewithIDn,thestreamoutputdatatakespriority(the
streamoutputframedataistransmittedandnottheframeoutputdata).Ifyouwriteafull
frametostreamoutput,buttheframehasnotbeendefinedinthedatabase,theframetransmits
withEnhancedchecksum.Tocontrolthechecksumtypetransmittedforaframe,youfirst
mustcreatetheframeinthedatabaseandassignittoanECUusingtheLINspecificationyou
desire(thespecificationnumberdeterminesthechecksumtype).Youthenmustcreateaframe
outputobjecttotransmittheresponsefortheframe,andusestreamoutputtotransmitthe
header.Similarly,totransmitncorruptedchecksumsforaframe,youfirstmustcreateaframe
objectinthedatabase,createaframeoutputsessionforit,setthetransmitncorrupted
checksumsproperty,andthenusestreamoutputtotransmittheheader.

Regardingevent-triggeredframehandlingforimmediatemode,ifthehardwarecandetermine
thatanIDisforanevent-triggeredframe,whichmeansanevent-triggeredframehasbeen
definedfortheIDinthedatabase,theframeisprocessedasifitwereinanevent-triggered
slotinaschedule.Ifyouwriteafullframewithevent-triggeredID,thefullframeis
transmitted.Ifthereisnocollision,thenextstreamoutputframeisprocessed.Ifthereisa
collision,thehardwareexecutesthecollision-resolvingschedule.Thehardwareretransmits
theframeresponseatthecorrespondingslottimeinthecollisionresolvingschedule.Ifyou
writeaheaderframewithanevent-triggeredIDandthereisnocollision,thenextstream
outputframeisprocessed.Ifthereisacollision,thehardwareexecutesthecollision-resolving
schedule.

Youcanmixuseofthehardwareschedulerandstreamoutputimmediatemode.Basically,the
hardwaretreatseachstreamoutputframeasaseparaterun-onceschedulecontainingasingle
slotfortheframe.Transmissionofastreamoutputframemayinterruptarun-continuous
schedule,butmaynotinterruptarun-onceschedule.Transmissionofstreamoutputframesis
interleavedwithrun-continuousscheduleslotexecutions,dependingontheapplication
timingofwritestostreamoutput.Streamoutputisprioritizedtotheequivalentofthelowest
prioritylevelforarun-onceschedule.Ifyouwriteoneormorerun-oncescheduleswith
higher-than-lowestpriorityandwriteframestostreamoutput,alltherun-onceschedulesare
executedbeforestreamoutputtransmitsanything.Ifyouwriteoneormorerun-once
scheduleswiththelowestpriorityandwriteframestostreamoutput,therun-onceschedules
executeintheorderyouwrotethem,andareinterleavedwithstreamoutputframes,
dependingontheapplicationtimingofwritestostreamoutputandwritesofrun-once
schedulechanges.

Incontrasttotheimmediatemode,neitherreplaymodeallowsfortheconcurrentuseofthe
hardwarescheduler,andanerrorisreportedifyouattempttodoso.Event-triggeredframe
handlingisdifferentforthereplaymodes.IfthehardwarecandeterminethatanIDisforan
event-triggeredframe,whichmeansanevent-triggeredframehasbeendefinedfortheIDin
thedatabase,theframeistransmittedasifitwerebeingtransmittedduringthe
collision-resolvingschedulefortheeventtriggeredframe.Thefullframeistransmittedwith
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theData[0]value(theunderlyingunconditionalframeID),copiedintotheheaderID.Ifa
framecannotbefoundinthedatabase,itistransmittedwithEnhancedchecksum.Otherwise,
itistransmittedwiththechecksumtypedefinedinthedatabase.

Thereplymodesprovideaneasymeanstoreplayheadersonly,fullframesonly,orsomemix
ofthetwo.Foreitherreplaymode,theheaderforeachframeisalwaystransmittedandthe
slotdelayispreserved.Forreplayinclusive,ifyouwantonlytoreplayheaders,leavethe
Interface:OutputStreamListpropertyempty.Toreplaysomeoftheresponses,addtheir
framestoInterface:OutputStreamList.ForframesthatarenotinInterface:OutputStream
List,youarefreetocreateframeoutputobjectsforthem,forwhichyoucanchangethe
checksumtypeortransmitcorruptedchecksums.

Thereisanotherconsiderationforthereplayofdiagnosticslaveresponseframes.Becausethe
masteralwaystransmitsonlythediagnosticslaveresponseheader,andaslavetransmitsthe
responseifitsNADmatchestheonetransmittedintheprecedingmasterrequestframe,an
arrayofframesforreplaymightincludemultipleslaveresponseframes(eachhavingthesame
slaveresponseheaderID)transmittedbydifferentslaves(eachhavingadifferentNADvalue
inthedatapayload).Ifyouareusinginclusivemode,youcanchoosenottoreplayanyslave
responseframesbynotincludingtheslaveresponseframeinInterface:OutputStreamList.
Youcanchoosetoreplaysomeoralloftheslaveresponseframesbyfirstincludingtheslave
responseframeinInterface:OutputStreamList,thenincludingtheNADvaluesfortheslave
responsesyouwanttoplayback,inInterface:LIN:OutputStreamSlaveResponseListBy
NAD.Inthisway,youhavecompletecontroloverwhichslaveresponsesarereplayed(which
diagnosticslavesyouemulate).Replayofadiagnosticmasterrequestframeishandledlike
replayofanyotherframe;theheaderisalwaystransmitted.Usingtheinclusivemodeasan
example,theresponsemayormaynotbetransmitteddependingonwhetherornotthemaster
requestframeisinInterface:OutputStreamList.

Restrictions on Other Sessions

WhenyouuseImmediatemode,therearenorestrictionsonframesthatyouuseinother
sessions.

WhenyouuseReplayInclusivemode,youcancreateoutputsessionsthatuseframesthatdo
notappearintheInterface:OutputStreamListproperty.Attemptingtocreateanoutput
sessionthatusesaframefromtheInterface:OutputStreamListpropertyresultsinanerror.
Inputsessionshavenorestrictions.

WhenyouuseReplayExclusivemode,youcannotcreateanyotheroutputsessions.
Attemptingtocreateanoutputsessionreturnsanerror.Inputsessionshavenorestrictions.
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Interface:Start Trigger Frames to Input Stream?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.StartTrigToInStrm?

Description

TheStartTriggerFramestoInputStream?propertyconfiguresthehardwaretoplaceastart
triggerframeintotheStreamInputqueueafteritisgenerated.AStartTriggerframeis
generatedwhentheinterfaceisstarted.TheinterfacestartprocessisdescribedinInterface 

Transitions.Formoreinformationaboutthestarttriggerframe,refertoSpecial Frames.

ThestarttriggerframeisespeciallyusefulifyouplantologandreplayCANdata.

Interface:Bus Error Frames to Input Stream?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

Intf.BusErrToInStrm?

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

TheBusErrorFramestoInputStream?propertyconfiguresthehardwaretoplaceaCANor
LINbuserrorframeintotheStreamInputqueueafteritisgenerated.Abuserrorframeis
generatedwhenthehardwaredetectsabuserror.Formoreinformationaboutthebuserror
frame,refertoSpecial Frames.
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Session:Application Protocol

Data Type Direction Required? Default

ReadOnly N/A None

Property Class

XNETSession

Short Name

ApplProtocol

Description

Thispropertyreturnstheapplicationprotocolthatthesessionuses.

ThedatabaseusedwithXNET Create Session.videterminestheapplicationprotocol.

Thevalues(enumeration)forthispropertyare:

0 None

1 J1939
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SAE J1939:ECU

Data Type Direction Required? Default

WriteOnly No Unassigned

Property Class

XNETSession

Short Name

J1939.ECU

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertyassignsadatabaseECUtoaJ1939session.Settingthispropertychangesthe
nodeaddressandJ193964-bitECUnameofthesessiontothevaluesstoredinthedatabase
ECUobject.Changingthenodeaddressstartsanaddressclaimingprocedure,asdescribedin
theSAEJ1939:NodeAddressproperty.

YoucanassignthesameECUtomultiplesessionsrunningonthesameCANinterface(for
example,CAN1).AllsessionswiththesameassignedECUrepresentoneJ1939node.

IfmultiplesessionshavebeenassignedthesameECU,settingtheSAEJ1939:NodeAddress
propertyinonesessionchangestheaddressinallsessionswiththesameassignedECU
runningonthesameCANinterface.

Formoreinformation,refertotheSAEJ1939:NodeAddressproperty.
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SAE J1939:ECU Busy

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSession

Short Name

J1939.Busy

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

BusyisaspecialECUstatedefinedintheSAEJ1939standard.AbusyECUreceives
subsequentRTSmessageswhilehandlingapreviousRTS/CTScommunication.

IftheECUcannotrespondimmediatelytoanRTSrequest,theECUmaysendCTSHold
messages.Inthiscase,theoriginatorreceivesinformationaboutthebusystateandwaitsuntil
theECUleavesthebusystate.(Thatis,theECUnolongersendsCTSHoldmessagesand
sendsthefirstCTSmessagewiththerequesteddata.)

UsetheECUBusypropertytosimulatethisECUbehavior.IfabusyXNETECUreceivesa
CTSmessage,itsendsCTSHoldmessagesinsteadofCTSdatamessagesimmediately.
Afterward,ifclearingthebusyproperty,theXNETECUresumeshandlingthetransport
protocolstartingwithCTSdatamessages,astheoriginatorexpects.
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SAE J1939:Hold Time Th

Data Type Direction Required? Default

Read/Write No 0.5s

Property Class

XNETSession

Short Name

J1939.HoldTimeTh

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangestheHoldTimeTimeoutvalueattherespondernode.Thevalueisthe
maximumtimebetweenaTP.CM_CTSholdmessageandthenextTP.CM_CTSmessage,in
seconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Maximum Repeat CTS

Data Type Direction Required? Default

Read/Write No 2

Property Class

XNETSession

Short Name

J1939.MAXReptCTS

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

Thispropertylimitsthenumberofrequestsforretransmissionofdatapacket(s)usingthe
TP.CM_CTSmessage.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Node Address

Data Type Direction Required? Default

Read/Write No Null(254)

Property Class

XNETSession

Short Name

J1939.Address

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthenodeaddressofaJ1939sessionbystartinganaddressclaiming
procedure.Aftersettingthispropertytoavalidvalue(253),readingthepropertyreturnsthe
nulladdress(254)untiltheaddressisgranted.Pollthepropertyandwaituntiltheaddressgets
toavalidvalueagainbeforestartingtowrite.RefertotheNI-XNETexamplesthat
demonstratethisprocedure.

Thenodeaddressvaluedeterminesthesourceaddressinatransmittingsessionora
destinationaddressinareceivingsession.Thesourceaddressintheextendedframeidentifier
isoverwrittenwiththenodeaddressofthesessionbeforetransmitting.

Asessionwithanull(254)orglobaladdress(255)receivesallmessagessentonthebus,but
cannottransmitmessages.Asessionwithanassignedaddressoflessthan254receivesonly
messagessenttothisaddressorglobalmessages,butnotmessagessenttoothernodes.This
sessionalsocantransmitmessages.

InNI-XNET,youcanassignthesameJ1939nodeaddresstomultiplesessionsrunningonthe
sameinterface(forexample,CAN1).ThosesessionsrepresentoneJ1939node.Byassigning
differentJ1939nodeaddressestomultiplesessionsrunningonthesameinterface,youalso
cancreatemultiplenodesonthesameinterface.

IfaJ1939ECUisassignedtomultiplesessions,changingtheaddressinonesessionalso
changestheaddressinallothersessionswiththesameassignedECU.

Formoreinformation,refertotheSAEJ1939:ECUproperty.
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SAE J1939:NodeName

Data Type Direction Required? Default

Read/Write Yes 0

Property Class

XNETSession

Short Name

J1939.NodeName

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthenamevalueofaJ1939session.Thenameisanunsigned64-bit
integervalue.BesidetheSAEJ1939:NodeAddressproperty,thevalueisspecifictotheECU
youwanttoemulateusingthesession.Thatmeansthesessioncanactasifitwerethe
real-worldECU,usingtheidenticaladdressandnamevalue.

Thenamevalueisusedwithintheaddressclaimingprocedure.IftheECU(session)wantsto
claimitsaddress,itsendsoutanaddressclaimingmessage.ThatmessagecontainstheECU
addressandthenamevalueofthecurrentsession’sECU.IfthereisanotherECUwithinthe
networkwithanidenticaladdressbutlowernamevalue,thecurrentsessionlosesitsaddress.
Inthiscase,thesessioncannotsendoutfurthermessages,andalladdressedmessagesusing
thepreviousaddressofthecurrentsessionareaddressedtoanotherECUwithinthenetwork.

Themostsignificantbit(bit63)intheNodeNamedefinestheECU’sarbitraryaddress
capability(bit63=1meansitisarbitraryaddresscapable).Ifthenodecannotusethe
assignedaddress,itautomaticallytriestoclaimanotherrandomvaluebetween128and247
untilitissuccessful.

IfmultiplesessionsareassignedthesameECU,settingtheSAEJ1939.NodeNameproperty
inonesessionchangestheaddressinallsessionswiththesameassignedECUrunningonthe
sameCANinterface.

Thenamevaluehasmultiplebitfields,asdescribedinSAEJ1939-81(Network
Management).Asingle64-bitvaluerepresentsthenamevaluewithinXNET.

Formoreinformation,refertotheSAEJ1939:NodeAddressproperty.
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SAE J1939:Number of Packets Received

Data Type Direction Required? Default

Read/Write No 255

Property Class

XNETSession

Short Name

J1939.NumPktsRecv

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

Thispropertychangesthemaximumnumberofdatapacket(s)thatcanbereceivedinone
blockattherespondernode.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Number of Packets Response

Data Type Direction Required? Default

Read/Write No 255

Property Class

XNETSession

Short Name

J1939.NumPktsResp

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

Thispropertylimitsthemaximumnumberofpacketsinaresponse.Thisallowstheoriginator
nodetolimitthenumberofpacketsintheTP.CM_CTSmessage.Whentheresponder
complieswiththislimit,itensuresthesenderalwayscanretransmitpacketsthattheresponder
maynothavereceived.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Response Time Tr_GD

Data Type Direction Required? Default

Read/Write No 0.05s

Property Class

XNETSession

Short Name

J1939.RespTimeTrGD

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangestheDeviceResponseTimeforglobaldestinationmessages
(TP.CM_BAMmessages).Thevalueisthemaximumdelaybetweensendingtwo
TP.CM_BAMmessages,inseconds.Therecommendedrangeis0.05–200s.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Response Time Tr_SD

Data Type Direction Required? Default

Read/Write No 0.05s

Property Class

XNETSession

Short Name

J1939.RespTimeTrSD

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangestheDeviceResponseTimevalueforspecificdestinationmessages
(TP.CM_RTS/CTSmessages).Thevalueisthemaximumtimebetweenreceivingamessage
andsendingtheresponsemessage,inseconds.Therecommendedrangeis0.05–0.200s.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T1

Data Type Direction Required? Default

Read/Write No 0.75s

Property Class

XNETSession

Short Name

J1939.TimeoutT1

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT1valuefortherespondernode.Thevalueisthemaximum
gapbetweentworeceivedTP.DTmessagesinseconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T2

Data Type Direction Required? Default

Read/Write No 1.25s

Property Class

XNETSession

Short Name

J1939.TimeoutT2

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT2valueattherespondernode.Thisvalueisthemaximum
gapbetweensendingouttheTP.CM_CTSmessageandreceivingthenextTP.DTmessage,in
seconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T3

Data Type Direction Required? Default

Read/Write No 1.25s

Property Class

XNETSession

Short Name

J1939.TimeoutT3

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT3valueattheoriginatornode.Thisvalueisthemaximum
gapbetweensendingoutaTP.CM_RTSmessageorthelastTP.DTmessageandreceivingthe
TP.CM_CTSresponse,inseconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T4

Data Type Direction Required? Default

Read/Write No 1.05s

Property Class

XNETSession

Short Name

J1939.TimeoutT4

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT4valueattheoriginatornode.Thisvalueisthemaximum
gapbetweentheTP.CM_CTSholdmessageandthenextTP.CM_CTSmessage,inseconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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Frame Properties

Thissectionincludestheframe-specificpropertiesinthesessionpropertynode.

CAN Frame Properties

ThiscategoryincludesCAN-specificframeproperties.

Frame:CAN:Start Time Offset

Data Type Direction Required? Default

WriteOnly No –1

Property Class

XNETSession

Short Name

Frm.CAN.StartTimeOff

Description

Usethispropertytoconfiguretheamountoftimethatmustelapsebetweenthesessionbeing
startedandthetimethatthefirstframeistransmittedacrossthebus.Thisisdifferentthanthe
cyclicrate,whichdeterminesthetimebetweensubsequentframetransmissions.

Usethispropertytohavemorecontroloverthescheduleofframesonthebus,tooffermore
determinismbyconfiguringcyclicframestobespacedevenly.

Ifyoudonotsetthispropertyoryousetittoanegativenumber,NI-XNETchoosesthisstart
timeoffsetbasedonthearbitrationidentifierandperiodictransmittime.

Thispropertytakeseffectwheneverasessionisstarted.Ifyoustopasessionandrestartit,the
starttimeoffsetisre-evaluated.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
Frame:Activepropertytolearnmoreaboutsettingapropertyonanactiveframe.
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Frame:CAN:Transmit Time

Data Type Direction Required? Default

WriteOnly No FromDatabase

Property Class

XNETSession

Short Name

Frm.CAN.TxTime

Description

Usethispropertytochangetheframe’stransmittimewhilethesessionisrunning.The
transmittimeistheamountoftimethatmustelapsebetweensubsequenttransmissionsofa
cyclicframe.Thedefaultvalueofthispropertycomesfromthedatabase(theXNETFrame
CAN:TransmitTimeproperty).

Ifyousetthispropertywhileaframeobjectiscurrentlystarted,theframeobjectisstopped,
thecyclicrateupdated,andthentheframeobjectisrestarted.Becauseofthestoppingand
starting,theframe’sstarttimeoffsetisre-evaluated.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
Frame:Activepropertytolearnmoreaboutsettingpropertyonanactiveframe.

Note Thefirsttimeaqueuedframeobjectisstarted,theXNETframe’stransmittime
determinestheobject’sdefaultqueuesize.Changingthisratehasnoimpactonthequeue
size.Dependingonhowyouchangetherate,thequeuemaynotbesufficienttostoredata
foranextendedperiodoftime.YoucanmitigatethisbysettingthesessionQueueSize
propertytoprovidesufficientstorageforallratesyouuse.Ifyouareusingasingle-point
session,thisisnotrelevant.
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Frame:Active

Data Type Direction Required? Default

WriteOnly No 0

Property Class

XNETSession

Short Name

Frm.Active

Description

Thispropertyprovidesaccesstopropertiesforaspecificframerunningwithinthesession.
WritingthispropertysetstheactiveframeforsubsequentpropertiesintheFramecategory.

Thestringsyntaxsupportsthefollowingoptions:

• Decimal number:Thisisinterpretedastheindexofthesignalorframeinthesession’s
list.IfthesessionissignalI/O,subsequentframepropertieschangethesignal’sparent
frame.

• XNET Frame:IfthesessionisframeI/O,youcanwireaframenamefromthesession’s
ListofFramesproperty.

• XNET Signal:IfthesessionissignalI/O,youcanwireasignalnamefromthesession’s
ListofSignalsproperty.Subsequentframepropertieschangethesignal’sparentframe.

IfthesessionisFrameStreamInputorFrameStreamOutput,thispropertyhasnoeffect,
becausestreamI/Osessionsdonotusespecificframes.

Thedefaultvalueofthispropertyis0,thefirstframeorsignalinthesession’slist.Iftheempty
stringiswiredtothisproperty,thisisconvertedto0internally.
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Frame:LIN:Transmit N Corrupted Checksums

Data Type Direction Required? Default

WriteOnly No 0

Property Class

XNETSession

Short Name

Frm.LIN.TxNCrptChks

Description

Whensettoanonzerovalue,thispropertycausesthenextNnumberofchecksumstobe
corrupted.Thechecksumiscorruptedbynegatingthevaluecalculatedperthedatabase;
(EnhancedValue * –1)or(ClassicValue * –1).Thispropertyisvalidonlyforoutput
sessions.Iftheframeistransmittedinanunconditionalorsporadicscheduleslot,Nisalways
decrementedforeachframetransmission.Iftheframeistransmittedinanevent-triggeredslot
andacollisionoccurs,Nisnotdecremented.Inthatcase,Nisdecrementedonlywhenthe
collisionresolvingscheduleisexecutedandtheframeissuccessfullytransmitted.Iftheframe
istheonlyonetotransmitintheevent-triggeredslot(nocollision),Nisdecrementedat
event-triggeredslottime.

ThispropertyisusefulfortestingECUbehaviorwhenacorruptedchecksumistransmitted.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
Frame:Activepropertytolearnmoreaboutsettingapropertyonanactiveframe.
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Frame:Skip N Cyclic Frames

Data Type Direction Required? Default

WriteOnly No 0

Property Class

XNETSession

Short Name

Frm.SkipNCyclic

Description

Note ThispropertyiscurrentlysupportedbyCANinterfacesonly.

Whensettoanonzerovalue,thispropertycausesthenextNcyclicframestobeskipped.
Whentheframe’stransmissiontimearrivesandtheskipcountisnonzero,aframevalueis
dequeued(ifthisisnotasingle-pointsession),andtheskipcountisdecremented,butthe
frameactuallyisnottransmittedacrossthebus.Whentheskipcountdecrementstozero,
subsequentcyclictransmissionsresume.Thispropertyisvalidonlyforoutputsessionsand
frameswithcyclictiming(thatis,notevent-basedframes).

ThispropertyisusefulfortestingofECUbehaviorwhenacyclicframeisexpected,butis
missingforNcycles.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
Frame:Activepropertytolearnmoreaboutsettingapropertyonanactiveframe.
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Auto Start?

Data Type Direction Required? Default

Read/Write No True

Property Class

XNETSession

Short Name

AutoStart?

Description

AutomaticallystartstheoutputsessiononthefirstcalltoXNET Write.vi.

Forinputsessions,startalwaysisperformedwithinthefirstcalltoXNET Read.vi(ifnot
alreadystartedusingXNET Start.vi).Thisisdonebecausethereisnoknownusecasefor
readingastoppedinputsession.

Foroutputsessions,aslongasthefirstcalltoXNET Write.vicontainsvaliddata,youcan
leavethispropertyatitsdefaultvalueoftrue.IfyouneedtocallXNET Write.vimultiple
timespriortostartingthesession,orifyouarestartingmultiplesessionssimultaneously,you
cansetthispropertytofalse.AftercallingXNET Write.viasdesired,youcancallXNET 

Start.vitostartthesession(s).

Whenautomaticstartisperformed,itisequivalenttoXNET Start.viwithscopesetto
Normal.Thisstartsthesessionitself,andiftheinterfaceisnotalreadystarted,itstartsthe
interfacealso.



Chapter4 NI-XNETAPIforLabVIEW—Cluster

©NationalInstruments 4-193 NI-XNETHardwareandSoftwareManual

Cluster

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

Cluster

Description

Thispropertyreturnsthecluster(network)usedwithXNET Create Session.vi.

Usethispropertyontheblockdiagramasfollows:

• Asarefnumwiredtoapropertynodetoaccessinformationfortheclusteranditsobjects
(frames,signals,etc.).

• Asastringcontainingtheclustername.Thisnametypicallyisthedatabasealias
followedbytheclustername.
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Database

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

Database

Description

ThispropertyreturnsthedatabaseusedwithXNET Create Session.vi.

Usethispropertyontheblockdiagramasfollows:

• Asarefnumwiredtoapropertynodetoaccessinformationforthedatabaseandits
objects(frames,signals,etc.).

• Asastringcontainingthedatabasename.Thisnameistypicallyadatabasealias,butit
alsocanbeacompletefilepath.
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List of Frames

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

ListFrms

Description

Thispropertyreturnsthelistofframesinthesession.

ThispropertyisvalidonlyforsessionsofFrameInputorFrameOutputmode.ForaSignal
Input/Outputsession,usetheListofSignalsproperty.

Useeacharrayelementontheblockdiagramasfollows:

• Asarefnumwiredtoapropertynodetoaccessinformationfortheframe.

• Asastringcontainingtheframename.Thenameistheoneusedtocreatethesession.
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List of Signals

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

ListSigs

Description

Thispropertyreturnsthelistofsignalsinthesession.

ThispropertyisvalidonlyforsessionsofSignalInputorSignalOutputmode.ForaFrame
Input/Outputsession,usetheListofFramesproperty.

Useeacharrayelementontheblockdiagramasfollows:

• Asarefnumwiredtoapropertynodetoaccessinformationforthesignal.

• Asastringcontainingthesignalname.Thenameistheoneusedtocreatethesession.
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Mode

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

Mode

Description

Thispropertyreturnsthesessionmode(ring).Youprovidedthismodewhenyoucreatedthe
session.Formoreinformation,refertoSession Modes.

Number in List

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

NumInList

Description

Thispropertyreturnsthenumberofframesorsignalsinthesession’slist.Thisisaquickway
togetthesizeoftheListofFramesorListofSignalsproperty.
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Number of Values Pending

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

NumPend

Description

Thispropertyreturnsthenumberofvalues(framesorsignals)pendingforthesession.

Forinputsessions,thisisthenumberofframe/signalvaluesavailabletoXNET Read.vi.If
youcallXNET Read.viwithnumber to readofthisnumberandtimeoutof0.0,XNET 

Read.vishouldreturnthisnumberofvaluessuccessfully.

Foroutputsessions,thisisthenumberofframes/signalvaluesprovidedtoXNET Write.vi
butnotyettransmittedontothenetwork.

StreamframesessionsusingFlexRayorCANFDprotocolmayuseavariablesizeofframes.
Inthesecases,thispropertyassumesthelargestpossibleframesize.Ifyouusesmaller
frames,therealnumberofpendingvaluesmightbehigher.

Thelargestpossibleframessizesare:

• CAN FD:64bytepayload.

• FlexRay:Thehighervalueoftheframesizeinthestaticsegmentandthemaximum
framesizeinthedynamicsegment.TheXNETClusterFlexRay:PayloadLength
Maximumpropertyprovidesthisvalue.

Theexecutiontimetoreadthispropertyissufficientforuseinahigh-priorityloopon
LabVIEWReal-Time(RT)(refertoHigh Priority Loopsformoreinformation).
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Number of Values Unused

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

NumUnused

Description

Thispropertyreturnsthenumberofvalues(framesorsignals)unusedforthesession.Ifyou
getthispropertypriortostartingthesession,itprovidesthesizeoftheunderlyingqueue(s).
ContrarytotheQueueSizeproperty,thisvalueisinnumberofframesforFrameI/O,not
numberofbytes;forSignalI/O,itisthenumberofsignalvaluesinbothcases.Afterstart,
thispropertyreturnsthequeuesizeminustheNumberofValuesPendingproperty.

Forinputsessions,thisisthenumberofframe/signalvaluesunusedintheunderlying
queue(s).

Foroutputsessions,thisisthenumberofframe/signalvaluesyoucanprovidetoasubsequent
calltoXNET Write.vi.IfyoucallXNET Write.viwiththisnumberofvaluesandtimeout
of0.0,XNET Write.vishouldreturnsuccess.

StreamframesessionsusingFlexRayorCANFDprotocolmayuseavariablesizeofframes.
Inthesecases,thispropertyassumesthelargestpossibleframesize.Ifyouusesmaller
frames,therealnumberofpendingvaluesmightbehigher.

Thelargestpossibleframessizesare:

• CAN FD:64bytepayload.

• FlexRay:Thehighervalueoftheframesizeinthestaticsegmentandthemaximum
framesizeinthedynamicsegment.TheXNETClusterFlexRay:PayloadLength
Maximumpropertyprovidesthisvalue.

Theexecutiontimetoreadthispropertyissufficientforuseinahigh-priorityloopon
LabVIEWReal-Time(RT)(refertoHigh Priority Loopsformoreinformation).
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Payload Length Maximum

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

PayldLenMax

Description

Thispropertyreturnsthemaximumpayloadlengthofallframesinthissession,expressedas
bytes(0–254).

ThispropertydoesnotapplytoSignalsessions(onlyFramesessions).

ForCANStream(InputandOutput),thispropertydependsontheXNETClusterCAN:I/O
Modeproperty.IftheI/OmodeisCAN,thispropertyis8bytes.IftheI/OmodeisCANFD
orCANFD+BRS,thispropertyis64bytes.

ForLINStream(InputandOutput),thispropertyalwaysis8bytes.ForFlexRayStream
(InputandOutput),thispropertyisthesameastheXNETClusterFlexRay:PayloadLength
Maximumpropertyvalue.ForQueuedandSingle-Point(InputandOutput),thisisthe
maximumpayloadofallframesspecifiedintheListofFramesproperty.
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Protocol

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSession

Short Name

Protocol

Description

Thispropertyreturnstheprotocolthattheinterfaceinthesessionuses.

Thevalues(enumeration)forthispropertyare:

0 CAN

1 FlexRay

2 LIN
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Queue Size

Data Type Direction Required? Default

Read/Write No RefertoDescription

Property Class

XNETSession

Short Name

QueueSize

Description

Foroutputsessions,queuesstoredatapassedtoXNET Write.viandnotyettransmittedonto
thenetwork.Forinputsessions,queuesstoredatareceivedfromthenetworkandnotyet
obtainedusingXNET Read.vi.

Formostapplications,thedefaultqueuesizesaresufficient.Youcanwritetothispropertyto
overridethedefault.Whenyouwrite(set)thisproperty,youmustdosopriortothefirst
sessionstart.YoucannotsetthispropertyagainaftercallingXNET Stop.vi.

ForsignalI/Osessions,thispropertyisthenumberofsignalvaluesstored.Thisisanalogous
tothenumberofvaluesyouusewithXNET Read.viorXNET Write.vi.

ForframeI/Osessions,thispropertyisthenumberofbytesofframedatastored.

ForstandardCANandLINframeI/Osessions,eachframeusesexactly24bytes.Youcanuse
thisnumbertoconverttheQueueSize(inbytes)to/fromthenumberofframevalues.

ForCANFDandFlexRayframeI/Osessions,eachframevaluesizecanvarydependingon
thepayloadlength.Formoreinformation,refertoRaw Frame Format.

ForSignalI/OXYsessions,youcanusesignalsfrommorethanoneframe.Withinthe
implementation,eachframeusesadedicatedqueue.Accordingtotheformulasbelow,the
defaultqueuesizescanbedifferentforeachframe.IfyoureadthedefaultQueueSize
propertyforaSignalInputXYsession,thelargestqueuesizeisreturned,sothatacallto
XNET Read.viofthatsizecanemptyallqueues.IfyoureadthedefaultQueueSizeproperty
foraSignalOutputXYsession,thesmallestqueuesizeisreturned,sothatacalltoXNET 

Write.vi ofthatsizecansucceedwhenallqueuesareempty.IfyouwritetheQueueSize
propertyforaSignalI/OXYsession,thatsizeisusedforallframes,soyoumustensurethat
itissufficientfortheframewiththefastesttransmittime.

ForSignalI/OWaveformsessions,youcanusesignalsfrommorethanoneframe.Withinthe
implementation,eachframeusesadedicatedqueue.TheQueueSizepropertydoesnot



Chapter4 NI-XNETAPIforLabVIEW—QueueSize

©NationalInstruments 4-203 NI-XNETHardwareandSoftwareManual

representthememoryinthesequeues,butrathertheamountoftimestored.Thedefaultqueue
allocationsstoreApplicationTimeworthofresampledsignalvalues.Ifyoureadthedefault
QueueSizepropertyforaSignalI/OWaveformsession,itreturnsApplicationTime
multipliedbythetimeResampleRate.IfyouwritetheQueueSizepropertyforaSignalI/O
Waveformsession,thatvalueistranslatedfromanumberofsamplestoatime,andthattime
isusedtoallocatememoryforeachqueue.

ForSingle-Pointsessions(signalorframe),thispropertyisignored.Single-Pointsessions
alwaysuseavalueof1astheeffectivequeuesize.

Default Value

Youcalculatethedefaultqueuesizebasedonthefollowingassumptions:

• Application Time:ThetimebetweencallstoXNET Read.vi/XNET Write.viinyour
application.

• Frame Time:Thetimebetweenframesonthenetworkforthissession.

Thefollowingpseudocodedescribesthedefaultqueuesizeformula:

if (session is Signal I/O Waveform)

Queue_Size = (Application_Time * Resample_Rate);

else

Queue_Size = (Application_Time / Frame_Time);

if (Queue_Size < 64)

Queue_Size = 64;

if (session mode is Frame I/O)

Queue_Size = Queue_Size * Frame_Size;

ForSignalI/OWaveformsessions,theinitialformulacalculatesthenumberofresampled
valuesthatoccurwithintheApplicationTime.ThisisdonebymultiplyingApplicationTime
bytheXNETSessionResampleRateproperty.

Forallothersessionmodes,theinitialformuladividesApplicationTimebyFrameTime.

Theminimumforthisformulais64.Thisminimumensuresthatyoucanreadorwriteatleast
64elements.Ifyouneedtoreadorwritemoreelementsforaslowframe,youcansetthe
QueueSizepropertytoalargernumberthanthedefault.IfyousetalargeQueueSize,this
maylimitthemaximumnumberofframesyoucanuseinallsessions.

ForFrameI/Osessions,thisformularesultismultipliedbyeachframevaluesizetoobtaina
queuesizeinbytes.

ForSignalI/Osessions,thisformularesultisuseddirectlyforthequeuesizepropertyto
providethenumberofsignalvaluesforXNET Read.viorXNET Write.vi.WithintheSignal
I/Osession,thememoryallocatedforthequeueincorporatesframesizes,becausethesignal
valuesaremappedto/fromframevaluesinternally.
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Application Time

TheLabVIEWtargetinwhichyourapplicationrunsdeterminestheApplicationTime:

• Windows:400ms(0.4s)

• LabVIEW Real-Time (RT):100ms(0.1s)

ThisworksundertheassumptionthatforWindows,morememoryisavailableforinput
queues,andyouhavelimitedcontrolovertheapplicationtiming.LabVIEWRTtargets
typicallyhavelessavailablememory,butyourapplicationhasbettercontroloverapplication
timing.

Frame Time

FrameTimeiscalculateddifferentlyforFrameI/OStreamsessionscomparedtoothermodes.
ForFrameI/OStream,youaccessallframesinthenetwork(cluster),sotheFrameTimeis
relatedtotheaveragebusloadonyournetwork.Forothermodes,youaccessspecificframes
only,sotheFrameTimeisobtainedfromdatabasepropertiesforthoseframes.

TheFrameTimeusedforthedefaultvariesbysessionmodeandprotocol,asdescribedbelow.

CAN, Frame I/O Stream

FrameTimeis100s(0.0001s).

Thistimeassumesabaudrateof1Mbps,withframesbacktoback(100percentbusload).

ForCANsessionscreatedforastandardCANbus,theFrameSizeis24bytes.ForCAN
sessionscreatedforaCANFDBus(theclusterI/OmodeisCANFDorCANFD+BRS),the
framesizecanvaryupto64bytes.However,thedefaultqueuesizeisbasedonthe24-byte
frametime.WhenconnectingtoaCANFDbus,youmayneedtoadjustthissizeasnecessary.

WhenyoucreateanapplicationtostresstestNI-XNETperformance,itispossibletogenerate
CANframesfasterthan100s.Forthisapplication,youmustsetthequeuesizetolargerthan
thedefault.

FlexRay, Frame I/O Stream

FrameTimeis20s(0.00002s).

Thistimeassumesabaudrateof10Mbps,withacyclecontainingstaticslotsonly
(no minislotsorNIT),andframesonchannelAonly.

Smallframesatafastraterequirealargerqueuesizethanlargeframesataslowrate.
Therefore,thisdefaultassumesstaticslotswith4bytes,foraFrameSizeof24bytes.



Chapter4 NI-XNETAPIforLabVIEW—QueueSize

©NationalInstruments 4-205 NI-XNETHardwareandSoftwareManual

WhenyoucreateanapplicationtostresstestNI-XNETperformance,itispossibletogenerate
FlexRayframesfasterthan20s.Forthisapplication,youmustsetthequeuesizetolarger
thanthedefault.

LIN, Frame I/O Stream

FrameTimeis2ms(0.002s).

Thistimeassumesabaudrateof20kbps,with1byteframesbacktoback(100percent
busload).

ForallLINsessions,FrameSizeis24bytes.

CAN, Other Modes

ForFrameI/OQueued,SignalI/OXY,andSignalI/OWaveform,theFrameTimeisdifferent
foreachframeinthesession(orframewithinwhichsignalsarecontained).

ForCANframes,FrameTimeistheframepropertyCAN:TransmitTime,whichspecifiesthe
timebetweensuccessiveframes(infloating-pointseconds).

Iftheframe’sCANTransmitTimeis0,thisimpliesthepossibilityofback-to-backframeson
thenetwork.Nevertheless,thisback-to-backtraffictypicallyoccursinbursts,andtheaverage
rateoveralongperiodoftimeisrelativelyslow.Tokeepthedefaultqueuesizetoareasonable
value,whenCANTransmitTimeis0,theformulausesaFrameTimeof50ms(0.05s).

ForCANsessionsusingastandardCANcluster,theframesizeis24bytes.ForCANsessions
usingaCANFDcluster,theframesizemaydifferforeachframeinthesession.Eachframe
sizeisobtainedfromitsXNETFramePayloadLengthpropertyinthedatabase.

FlexRay, Other Modes

ForFrameI/OQueued,SignalI/OXY,andSignalI/OWaveform,theFrameTimeisdifferent
foreachframeinthesession(orframewithinwhichsignalsarecontained).

ForFlexRayframes,FrameTimeisthetimebetweensuccessiveframes(infloating-point
seconds),calculatedfromclusterandframeproperties.Forexample,ifaclusterCycle(cycle
duration)is10000s,andtheframeBaseCycleis0andCycleRepetitionis1,theframe’s
TransmitTimeis0.01(10ms).

Forthesesessionmodes,theFrameSizeisdifferentforeachframeinthesession.EachFrame
SizeisobtainedfromitsXNETFramePayloadLengthpropertyinthedatabase.

LIN, Other Modes
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ForLINframes,FrameTimeisapropertyoftheschedulerunningintheLINmasternode.It
isassumedthattheFrameTimeforasingleframealwaysislargerthan8ms,sothatthe
defaultqueuesizeissetto64framesthroughout.

ForallLINsessions,FrameSizeis24bytes.

Examples

Thefollowingtablelistsexamplesessionconfigurationsandtheresultingdefaultqueuesizes.

Session Configuration Default Queue Size Formula

FrameInputStream,CAN,
Windows

96000 (0.4/0.0001)=4000;400024bytes

FrameOutputStream,CAN,
Windows

96000 (0.4/0.0001)=4000;400024bytes;
outputisalwayssameasinput

FrameInputStream,FlexRay,
Windows

480000 (0.4/0.00002)=20000;
2000024bytes

FrameInputStream,CAN,
LabVIEWRT

24000 (0.1/0.0001)=1000;100024bytes

FrameInputStream,FlexRay,
LabVIEWRT

120000 (0.1/0.00002)=5000;500024bytes

FrameInputQueued,CAN,
TransmitTime0.0,Windows

1536* (0.4/0.05)=8;TransmitTime0uses
FrameTime50ms;useminimumof
64 frames(6424)

FrameInputQueued,CAN,
TransmitTime0.0005,
Windows

19200* (0.4/0.0005)=800;80024bytes

FrameInputQueued,CAN,
TransmitTime1.0(1s),
Windows

1536* (0.4/1.0)=0.4;useminimumof
64frames(6424)

FrameInputQueued,FlexRay,
every2mscycle,payload
length4,Windows

4800 (0.4/0.002)=200;20024bytes

FrameInputQueued,FlexRay,
every2mscycle,payload
length16,LabVIEWRT

2048 (0.1/0.002)=50,useminimumof64;
payloadlength16requires32bytes;
6432bytes
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SignalInputXY,twoCAN
frames,TransmitTime0.0and
0.0005,Windows

64*and800*
(readas800)

(0.4/0.05)=8,useminimumof64;
(0.4/0.0005)=800;expressedassignal
values

SignalOutputXY,twoCAN
frames,TransmitTime0.0and
0.0005,Windows

64*and800*
(readas64)

(0.4/0.05)=8,useminimumof64;
(0.4/0.0005)=800;expressedassignal
values

SignalOutputWaveform,
two CANframes,1msand
400ms,resamplerate
1000 Hz,Windows

400* Memoryallocationis400and64frames
toprovide0.4secofstorage,queuesize
representsnumberofsamples,or
(0.41000.0)

SignalOutputWaveform,
two CANframes,1msand
400ms,resamplerate
1000 Hz,Windows

400* Memoryallocationis400and64frames
toprovide0.4secofstorage,queuesize
representsnumberofsamples,or
(0.41000.0)

*ForaCANFDcluster,thedefaultqueuesizeisbasedontheframe’sdatabasepayloadlength,whichmaybelargerthan
24 bytes(upto64bytes).

Session Configuration Default Queue Size Formula
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Resample Rate

Data Type Direction Required? Default

Read/Write No 1000.0(SampleEveryMillisecond)

Property Class

XNETSession

Short Name

ResampRate

Description

Rateusedtoresampleframedatato/fromsignaldatainwaveforms.

ThispropertyappliesonlywhenthesessionmodeisSignalInputWaveformorSignalOutput
Waveform.Thispropertyisignoredforallothermodes.

Thedatatypeis64-bitfloatingpoint(DBL).TheunitsareinHertz(samplespersecond).
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XNET Read.vi

Purpose

ReadsdatafromthenetworkusinganXNETsession.

Description

TheinstancesofthispolymorphicVIspecifythetypeofdatareturned.

XNET Read.viandXNET Write.viareoptimizedforreal-timeperformance.XNET 

Read.viexecutesquicklyandavoidsaccesstosharedresourcesthatcaninducejitteronother
VIpriorities.

TherearethreecategoriesofXNET ReadinstanceVIs:

• Signal:UsewhenthesessionmodeisSignalInput.TheXNET Read.viinstancemust
matchthemodeexactly(forexample,theSignalWaveforminstancewhenmodeis
SignalInputWaveform).

• Frame:UsewhenthesessionmodeisFrameInput.TheXNET Read.viinstance
specifiesthedesireddatatypeforframesandisnotrelatedtothemode.Foran
easy-to-usedatatype,usetheCAN,FlexRay,orLINinstance.

• State:Usetoreadstate,status,andtimeinformationforthesessioninterface.Youcan
usetheseinstancesinadditiontoSignalorFrameinstances,andtheyarenotrelatedto
themode.Thedatatheseinstancesreturnisoptimizedforperformance.Although
propertynodesmayreturnsimilarruntimedata,thosepropertiesarenotnecessarily
optimizedforreal-timeloops.

TheXNET ReadinstanceVIsare:

• XNET Read (Frame CAN).vi:ThesessionusesaCANinterface,andthemodeis
FrameInputStreamMode,FrameInputQueuedMode,orFrameInputSingle-Point
Mode.

• XNET Read (Frame FlexRay).vi:ThesessionusesaFlexRayinterface,andthemode
isFrameInputStreamMode,FrameInputQueuedMode,FrameInputSingle-Point
Mode,PDUInputQueuedMode(similartoFrameInputQueuedMode),andPDUInput
Single-PointMode(similartoFrameInputSingle-PointMode).

• XNET Read (Frame LIN).vi: ThesessionusesaLINinterface,andthemodeisFrame
InputStreamMode,FrameInputQueuedMode,orFrameInputSingle-PointMode

• XNET Read (Frame Raw).vi:Adatatypeforframeinputthatisprotocolindependent
andmoreefficientthantheprotocol-specificinstances.

• XNET Read (Signal Single-Point).vi:ThesessionmodeisSignalInputSingle-Point.

• XNET Read (Signal Waveform).vi:ThesessionmodeisSignalInputWaveform.

• XNET Read (Signal XY).vi:ThesessionmodeisSignalInputXY.
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• XNET Read (State CAN Comm).vi:ReturnstheCANinterface’scommunicationstate.

• XNET Read (State FlexRay Comm).vi:ReturnstheFlexRayinterface’s
communicationstate.

• XNET Read (State LIN Comm).vi: ReturnstheLINinterface’scommunicationstate.

• XNET Read (State SAE J1939 Comm).vi: ReadsthestateofJ1939communication
usinganXNETsession.

• XNET Read (State FlexRay Cycle Macrotick).vi:Returnsthecurrentglobaltimeof
thesessionFlexRayinterface,representedascycleandmacrotick.

• XNET Read (State FlexRay Statistics).vi:Returnsthecommunicationstatisticsforthe
sessionFlexRayinterface.

• XNET Read (State Time Comm).vi:ReturnstheLabVIEWtimestampatwhich
communicationbeganforthesessioninterface.

• XNET Read (State Time Current).vi:Returnsthesessioninterfacecurrenttimeasa
LabVIEWtimestamp.

• XNET Read (State Time Start).vi:ReturnstheLabVIEWtimestampatwhich
communicationstartedforthesessioninterface.Thistimealwaysprecedesthe
Communicationtime.

• XNET Read (State Session Info).vi:Returnsthecurrentstateforthesessionprovided.
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XNET Read (Frame CAN).vi

Purpose

ReadsdatafromasessionasanarrayofCANframes.ThesessionmustuseaCANinterface
andFrameInputStreamMode,FrameInputQueuedMode,orFrameInputSingle-Point
Mode.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmodemust
beFrameInputStream,FrameInputQueued,orFrameInputSingle-Point.

number to readisthenumberofframevaluesdesired.

Ifnumber to readispositive(or0),thedataarraysizeisnogreaterthan
thisnumber.

Ifnumber to readisnegative(typically–1),allavailableframevaluesare
returned.Ifnumber to readisnegative,youmustusetimeoutof0.

Thisinputisoptional.Thedefaultvalueis–1.

IfthesessionmodeisFrameInputSingle-Point,setnumber to readto
either–1orthenumberofframesinthesessionslist.Thisensuresthatthe
XNET Read (Frame CAN).vicanreturnthecurrentvalueofallsession
frames.

timeoutisthetimetowaitfornumber to readframevaluestobecome
available.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,theXNET Read (Frame CAN).viwaitsfornumber 

to readframevalues,thenreturnsthatnumber.Ifthevaluesdonotarrive
priortothetimeout,anerrorisreturned.
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Iftimeoutisnegative,theXNET Read (Frame CAN).viwaitsindefinitely
fornumber to readframevalues.

Iftimeoutiszero,theXNET Read (Frame CAN).vidoesnotwaitand
immediatelyreturnsallavailableframevaluesuptothelimitnumber to 

readspecifies.

Thisinputisoptional.Thedefaultvalueis0.0.

IfthesessionmodeisFrameInputSingle-Point,youmustleavetimeout
unwired(0.0).Becausethismodereadsthemostrecentvalueofeach
frame,timeoutdoesnotapply.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

datareturnsanarrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframethesessionreceives.

ForaFrameInputSingle-Pointsessionmode,theorderofframesinthe
arraycorrespondstotheorderinthesessionlist.

TheelementsofeachclusterarespecifictotheCANprotocol.Formore
information,refertoAppendix A,Summary of the CAN Standard,orthe
CANprotocolspecification.

Theclusterelementsare:

identifieristheCANframearbitrationidentifier.

Ifextended?Isfalse,theidentifierusesstandardformat,so
11 bitsofthisidentifierarevalid.Ifextended?Istrue,the
identifierusesextendedformat,so29bitsofthisidentifierare
valid.

extended?isaBooleanvaluethatdetermineswhetherthe
identifierusesextendedformat(true)orstandardformat(false).

echo?isaBooleanvaluethatdetermineswhethertheframewas
anechoofasuccessfultransmit(true),orreceivedfromthe
network(false).

Thisvalueistrueonlywhenyouenableechooftransmitted
framesbysettingtheXNETSessionInterface:EchoTransmit?
propertytoTrue.
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typeistheframetype(decimalvalueinparentheses):

CAN Data (0) TheCANdataframecontainspayload
data.Thisisthemostcommonlyused
frametypeforCAN.InISOCANFD
mode,theCANdatatypeismore
specificandisoneofthetypeslisted
below.

CAN 2.0 Data (8) Theframecontainspayloaddataandhas
beentransmittedinanISOCANFD
sessionusingtheCAN2.0standard.

CAN FD Data (16) Theframecontainspayloaddataandhas
beentransmittedinanISOCANFD
sessionusingtheISOCANFDstandard.

CAN FD+BRS Data (24) Theframecontainspayloaddata
andhasbeentransmittedinanISO
CANFDsessionusingtheCAN
FD+BRSstandard.

CAN Remote (1) ACANremoteframe.AnECU
transmitsaCANremoteframetorequest
dataforthecorrespondingidentifier.
Yourapplicationcanrespondbywriting
aCANdataframefortheidentifier.

Log Trigger (225) ALogTriggerframe.Thisframeis
generatedwhenatriggeroccursonan
externalconnection(forexample,
PXI_Trig0).Forinformationaboutthis
frame,includingtheotherframefields,
refertoSpecial Frames.

Start Trigger (226) AStartTriggerframeisgeneratedwhen
theinterfaceisstarted(refertoStart 

Interfaceformoreinformation).For
informationaboutthisframe,including
theotherframefields,refertoSpecial 

Frames.

CAN Bus Error (2) ACANBusErrorframeisgenerated
whenabuserrorisdetectedontheCAN
bus.Forinformationaboutthisframe,
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includingtheotherframefields,referto
Special Frames.

timestamprepresentstheabsolutetimewhentheXNETinterface
receivedtheframe(endofframe),accuratetomicroseconds.The
timestampusestheLabVIEWabsolutetimestamptype.

payloadisthearrayofdatabytesfortheCANdataframe.

Thearraysizeindicatesthereceivedframevaluepayloadlength.
AccordingtotheCANprotocol,thispayloadlengthrangeis0–8.
ForCANFD,therangecanbe0–8,12,16,20,24,32,48,or64.

Forareceivedremoteframe(typeofCAN Remote),thepayload
lengthintheframevaluespecifiesthenumberofpayloadbytes
requested.Thispayloadlengthisprovidedtoyourapplication
byfillingpayloadwiththerequestednumberofbytes.Your
applicationcanusethepayloadarraysize,butyoumustignore
theactualvaluesinthepayloadbytes.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Input Stream Mode,Frame Input Queued Mode,orFrame Input 

Single-Point Mode.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThedatarepresentsanarrayofCANframes.EachCANframeusesaLabVIEWclusterwith
CAN-specificelements.

TheCANframesareassociatedtothesession’slistofframesasfollows:

• FrameInputStreamMode:Arrayofallframevaluesreceived(listignored).

• FrameInputQueuedMode:Arrayofframevaluesreceivedforthesingleframespecified
inthelist.

• FrameInputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.

DuetoissueswithLabVIEWmemoryallocationforclusterswithanarray,thisXNET 

Read.viinstancecanintroducejittertoahigh-prioritylooponLabVIEWReal-Time(RT)
(refertoHigh Priority Loopsformoreinformation).TheXNET Read (Frame Raw).vi
instanceprovidesoptimalperformanceforhigh-priorityloops.
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XNET Read (Frame FlexRay).vi

Purpose

ReadsdatafromasessionasanarrayofFlexRayframes.ThesessionmustuseaFlexRay
interfaceandFrameInputStreamMode,FrameInputQueuedMode,orFrameInput
Single-PointMode.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmodemust
beFrameInputStream,FrameInputQueued,orFrameInputSingle-Point.

number to readisthenumberofframevaluesdesired.

Ifnumber to readispositive(or0),thedataarraysizeisnogreaterthan
thisnumber.

Ifnumber to readisnegative(typically–1),allavailableframevaluesare
returned.Ifnumber to readisnegative,youmustuseatimeoutof0.

Thisinputisoptional.Thedefaultvalueis–1.

IfthesessionmodeisFrameInputSingle-Point,setnumber to readto
either–1orthenumberofframesinthesessionlist.Thisensuresthat
XNET Read (Frame FlexRay).vicanreturnthecurrentvalueofall
sessionframes.

timeoutisthetimetowaitfornumber to readframevaluestobecome
available.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Read (Frame FlexRay).viwaitsfornumber 

to readframevalues,thenreturnsthatnumber.Ifthevaluesdonotarrive
priortothetimeout,anerrorisreturned.
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Iftimeoutisnegative,XNET Read (Frame FlexRay).viwaitsindefinitely
fornumber to readframevalues.

Iftimeoutiszero,XNET Read (Frame FlexRay).vidoesnotwaitand
immediatelyreturnsallavailableframevaluesuptothelimitnumber to 

readspecifies.

Thisinputisoptional.Thedefaultvalueis0.0.

IfthesessionmodeisFrameInputSingle-Point,youmustleavetimeout
unwired(0.0).Becausethismodereadsthemostrecentvalueofeach
frame,timeoutdoesnotapply.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

datareturnsanarrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframethesessionreceives.

FortheFrameInputSingle-PointandPDUInputSingle-Pointsession
modes,theorderofframes/payloadinthearraycorrespondstotheorderin
thesessionlist.

TheelementsofeachclusterarespecifictotheFlexRayprotocol.Formore
information,refertoAppendix B,Summary of the FlexRay Standard,orthe
FlexRay Protocol Specification.

Theclusterelementsare:

slotspecifiestheslotnumberwithintheFlexRaycycle.

cycle countspecifiesthecyclenumber.

TheFlexRaycyclecountincrementsfrom0to63,thenrollsover
backto0.

startup?isaBooleanvaluethatspecifieswhethertheframeisa
startupframe(true)ornot(false).

sync?isaBooleanvaluethatspecifieswhethertheframeisasync
frame(true)ornot(false).

preamble?isaBooleanvaluethatspecifiesthevalueofthe
payloadpreambleindicatorintheframeheader.



Chapter4 NI-XNETAPIforLabVIEW—XNETRead(FrameFlexRay).vi

©NationalInstruments 4-217 NI-XNETHardwareandSoftwareManual

Iftheframeisinthestaticsegment,preamble?beingtrue
indicatesthepresenceofanetworkmanagementvectoratthe
beginningofthepayload.TheXNETClusterFlexRay:Network
ManagementVectorLengthpropertyspecifiesthenumberof
bytesatthebeginning.

Iftheframeisinthedynamicsegment,preamble?beingtrue
indicatesthepresenceofamessageIDatthebeginningofthe
payload.ThemessageIDisalways2bytesinlength.

Ifpreamble?isfalse,thepayloaddoesnotcontainanetwork
managementvectororamessageID.

chAisaBooleanvaluethatspecifieswhethertheframewas
receivedonchannelA(true)ornot(false).

chBisaBooleanvaluethatspecifieswhethertheframewas
receivedonchannelB(true)ornot(false).

echo?IsaBooleanvaluethatdetermineswhethertheframewas
anechoofasuccessfultransmit(true)orreceivedfromthe
network(false).

Thisvalueistrueonlywhenyouenableechooftransmitted
framesbysettingtheXNETSessionInterface:EchoTransmit?
propertytotrue.Framesareechoedonlytoasessionwiththe
FrameInputStreamMode.

typeistheframetype(decimalvalueinparentheses):

FlexRay Data (32) FlexRaydataframe.Theframecontains
payloaddata.Thisisthemostcommonly
usedframetypeforFlexRay.All
elementsintheframeareapplicable.

FlexRay Null (33) FlexRaynullframe.WhenaFlexRay
nullframeisreceived,itindicatesthat
thetransmittingECUdidnothavenew
dataforthecurrentcycle.

Nullframesoccurinthestaticsegment
only.Thisframetypedoesnotapplyto
framesinthedynamicsegment.

Thisframetypeoccursonlywhenyou
settheXNETSession
Interface:FlexRay:NullFramesToInput
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Stream?propertytotrue.Thisproperty
enablesloggingofreceivednullframes
toasessionwiththeFrameInputStream
Mode.Othersessionsarenotaffected.

Forthisframetype,thepayloadarrayis
empty(size0),andpreamble?and
echo?arefalse.Theremainingelements
intheframereflectthedatainthe
receivednullframeandthetimestamp
whenitwasreceived.

FlexRay Symbol (34) FlexRaysymbolframe.Theframe
containsasymbolreceivedonthe
FlexRaybus.

Forthisframetype,thefirstpayloadbyte
(offset0)specifiesthetypeofsymbol:
0 forMTS,1forwakeup.Theframe
payloadlengthis1orhigher,withbytes
beyondthefirstbytereservedforfuture
use.Theframetimestampspecifieswhen
thesymbolwindowoccurred.Thecycle
count,channelAindicator,and
channel Bindicatorareencodedthe
sameasFlexRaydataframes.Allother
fieldsintheframeareunused(0).

Log Trigger (225) ALogTriggerframe.Thisframeis
generatedwhenatriggeroccursonan
externalconnection(forexample,
PXI_Trig0).Forinformationaboutthis
frame,includingtheotherframefields,
refertoSpecial Frames.

Start Trigger (226) AStartTriggerframeisgeneratedwhen
theinterfaceisstarted(refertoStart 

Interfaceformoreinformation).For
informationaboutthisframe,including
theotherframefields,refertoSpecial 

Frames.

timestamprepresentstheabsolutetimewhentheXNETinterface
receivedtheframe(endofframe),accuratetomicroseconds.The
timestampusestheLabVIEWabsolutetimestamptype.



Chapter4 NI-XNETAPIforLabVIEW—XNETRead(FrameFlexRay).vi

©NationalInstruments 4-219 NI-XNETHardwareandSoftwareManual

WhiletheNI-XNETFlexRayinterfaceiscommunicating
(integrated),thistimestampisnormallyderivedfromFlexRay
globaltime,theFlexRaynetworktimebase.Underthis
configuration,thetimestampdoesnotdriftascomparedtothe
FlexRayglobaltime(XNET Read (State FlexRay Cycle 

Macrotick).vi),butitmaydriftrelativetootherNIhardware
productsandtheLabVIEWabsolutetimebase.Ifyoupreferto
synchronizethistimestamptoothersources,youcanuseXNET 

Connect Terminals.vitochangethesourceoftheMaster
Timebaseterminal.

payloadisthearrayofdatabytesforFlexRayframesoftype
FlexRay DataorFlexRay Null.

Thearraysizeindicatesthereceivedframevaluepayloadlength.
AccordingtotheFlexRayprotocol,thislengthrangeis0–254.

ForPDUsessionmodes,onlythepayloadfortheparticularPDU
isreturned,nottheentireframe.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Input Stream Mode,Frame Input Queued Mode,orFrame Input 

Single-Point Mode.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThedatarepresentsanarrayofFlexRayframes.EachFlexRayframeusesaLabVIEWcluster
withFlexRay-specificelements.

TheFlexRayframesareassociatedtothesessionlistofframesasfollows:

• FrameInputStreamMode:Arrayofallframevaluesreceived(listignored).

• FrameInputQueuedMode:Arrayofframevaluesreceivedforthesingleframespecified
inthelist.

• FrameInputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.

• PDUInputQueuedMode:Arrayofframe(PDUpayload)valuesreceivedforthesingle
PDUspecifiedinthelist.ThismodeissimilartoFrameInputQueuedMode,

• PDUInputSingle-PointMode:Arrayofsingleframe(PDUpayload)values,onefor
eachPDUspecifiedinthelist.ThismodeissimilartoFrameInputSingle-PointMode.

DuetoissueswithLabVIEWmemoryallocationforclusterswithanarray,thisXNET 

Read.viinstancecanintroducejittertoahigh-prioritylooponLabVIEWReal-Time(RT)
(refertoHigh Priority Loopsformoreinformation).TheXNET Read (Frame Raw).vi
instanceprovidesoptimalperformanceforhigh-priorityloops.
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XNET Read (Frame LIN).vi

Purpose

ReadsdatafromasessionasanarrayofLINframes.ThesessionmustuseaLINinterface
andFrameInputStreamMode,FrameInputQueuedMode,orFrameInputSingle-Point
Mode.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmodemust
beFrameInputStream,FrameInputQueued,orFrameInputSingle-Point.

number to readisthenumberofframevaluesdesired.

Ifnumber to readispositive(or0),thedataarraysizeisnogreaterthan
thisnumber.

Ifnumber to readisnegative(typically–1),allavailableframevaluesare
returned.Ifnumber to readisnegative,youmustuseatimeoutof0.

Thisinputisoptional.Thedefaultvalueis–1.

IfthesessionmodeisFrameInputSingle-Point,setnumber to readto
either–1orthenumberofframesinthesessionlist.Thisensuresthat
XNET Read (Frame LIN).vicanreturnthecurrentvalueofallsession
frames.

timeoutisthetimetowaitfornumber to readframevaluestobecome
available.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Read (Frame LIN).viwaitsfornumber to 

readframevalues,thenreturnsthatnumber.Ifthevaluesdonotarriveprior
tothetimeout,anerrorisreturned.
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Iftimeoutisnegative,XNET Read (Frame LIN).viwaitsindefinitelyfor
number to readframevalues.

Iftimeoutiszero,XNET Read (Frame LIN).vidoesnotwaitand
immediatelyreturnsallavailableframevaluesuptothelimitnumber to 

readspecifies.

Thisinputisoptional.Thedefaultvalueis0.0.

IfthesessionmodeisFrameInputSingle-Point,youmustleavetimeout
unwired(0.0).Becausethismodereadsthemostrecentvalueofeach
frame,timeoutdoesnotapply.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

datareturnsanarrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframethesessionreceives.

ForaFrameInputSingle-Pointsessionmode,theorderofframesinthe
arraycorrespondstotheorderinthesessionlist.

TheelementsofeachclusterarespecifictotheLINprotocol.Formore
information,refertoAppendix C,Summary of the LIN Standard,orthe
LINprotocolspecification.

FortheFrameInputStreamsessionmode,LINframesarereadintheir
raw form,withoutinterpretationoftheirelementsusingthedatabase.For
theFrameInputSingle-pointandFrameInputQueuedsessionmodes,
informationfromthedatabaseisusedtointerprettheLINframesforease
ofuse.

ThefollowingclusterdescriptionappliestosessionmodesFrameInput
Single-pointandFrameInputQueued.Forthesemodes,thecluster
elementsare:

identifieristheLINframeidentifier.

Theidentifierisanumberfrom0to63.Thisnumberidentifiesthe
contentofthedatacontainedwithinpayload.

ThelocationofthisIDwithintheframedependsonthevalueof
event slot?.Ifevent slot?isfalse,thisIDistakenfromthe
frame’sheader.Ifevent slot?istrue,thisIDistakenfromthefirst
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payloadbyte.Thisensuresthatthenumberidentifiesthepayload,
regardlessofhowitwasscheduled.

Regardlessofitslocation,thisistheunprotectedID,without
parityapplied.FormoreinformationaboutLINIDprotection,
refertoAppendix C,Summary of the LIN Standard.

event slot?isaBooleanvaluethatspecifieswhethertheframe
wasreceivedwithinanevent-triggeredscheduleentry(slot).Ifthe
valueistrue,theframewasreceivedwithinanevent-triggered
slot.Ifthevalueisfalse,theframewasreceivedwithinan
unconditionalorsporadicslot.

Whenthisvalueistrue,event IDcontainstheIDfromtheframe’s
header.

event IDistheidentifierforanevent-triggeredslot(event slot?
true).

Whenevent slot?istrue,event IDistheIDfromtheframe’s
header.Theevent IDisanumberfrom0to63.Thisisthe
unprotectedID,withoutparityapplied.

Whenevent slot?isfalse,thisvaluedoesnotapply(itis0).

echo?isaBooleanvaluethatdetermineswhethertheframewas
anechoofasuccessfultransmit(true),orreceivedfromthe
network(false).

Thisvalueistrueonlywhenyouenableechooftransmitted
framesbysettingtheXNETSessionInterface:EchoTransmit?
propertytoTrue.

typeistheframetype(decimalvalueinparentheses):

LIN Data (64) TheLINdataframecontainspayload
data.

Log Trigger (225) ALogTriggerframe.Thisframeis
generatedwhenatriggeroccursonan
externalconnection(forexample,
PXI_Trig0).Forinformationaboutthis
frame,includingtheotherframefields,
refertoSpecial Frames.

Start Trigger (226) AStartTriggerframeisgeneratedwhen
theinterfaceisstarted(refertoStart 

Interfaceformoreinformation).For
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informationaboutthisframe,including
theotherframefields,refertoSpecial 

Frames.

LIN Bus Error (65) ALINBusErrorframeisgenerated
whenabuserrorisdetectedontheLIN
bus.Forinformationaboutthisframe,
includingtheotherframefields,referto
Special Frames.

timestamprepresentstheabsolutetimewhentheXNETinterface
receivedtheframe(endofframe),accuratetomicroseconds.The
timestampusestheLabVIEWabsolutetimestamptype.

payloadisthearrayofdatabytesfortheLINdataframe.

Thearraysizeindicatesthereceivedframe’spayloadlength.
AccordingtotheLINprotocol,thispayloadis0–8bytesinlength.

Iftheframepayloadisusedwithinanevent-triggeredschedule
entry(slot),thefirstbyteofpayloadistheidentifieroftheframe
initsprotectedform(checksumapplied).Thisisrequiredbythe
LINstandardeveniftheframetransmitsinanunconditionalor
sporadicslot.ForthistypeofLINframe,theactualdata(for
example,signalvalues)islimitedto7bytes.

Forexample,assumethatframeID5isreceivedinan
unconditionalslotandanevent-triggeredslotofID9.Whenyou
receivefromtheunconditionalslot,identifieris5,event slot?is
false,event IDis0,andthefirstpayloadbytecontains5with
checksumapplied.Whenyoureceivefromtheevent-triggered
slot,identifieris5,event slot?istrue,event IDis9,andthefirst
payloadbytecontains5withchecksumapplied.Regardlessof
howtheframeisreceived,youcanusetheidentifiertodetermine
thecontentsoftheactualpayloaddatacontentsinbytes2–8.

ThefollowingclusterdescriptionappliestosessionmodeFrameInput
Stream.Forthismode,theclusterelementsare:

identifieristheidentifierreceivedwithintheframe’sheader.

Theidentifierisanumberfrom0to63.

Ifthescheduleentry(slot)isunconditionalorsporadic,this
identifiesthepayloaddata(LINframe).Ifthescheduleentryis
eventtriggered,thisidentifiesthescheduleentryitself,andthe
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protectedIDcontainedinthefirstpayloadbyteidentifiesthe
payload.

event slot?isnotused.Thiselementisfalse.

event IDisnotused.Thiselementis0.

echo?usesthesamesemanticsasthepreviousdescriptionfor
FrameInputQueued.

typeusesthesamesemanticsasthepreviousdescriptionfor
FrameInputQueued.

timestampusesthesamesemanticsasthepreviousdescription
forFrameInputQueued.

payloadusesthesamesemanticsasthepreviousdescriptionfor
FrameInputQueued.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Input Stream Mode,Frame Input Queued Mode,orFrame Input 

Single-Point Mode.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThedatarepresentsanarrayofLINframes.EachLINframeusesaLabVIEWclusterwith
LIN-specificelements.

TheLINframesareassociatedtothesession’slistofframesasfollows:

• FrameInputStreamMode:Arrayofallframevaluesreceived(listignored).

• FrameInputQueuedMode:Arrayofframevaluesreceivedforthesingleframespecified
inthelist.

• FrameInputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.

DuetoissueswithLabVIEWmemoryallocationforclusterswithanarray,thisXNET 

Read.viinstancecanintroducejittertoahigh-prioritylooponLabVIEWReal-Time(RT)
(refertoHigh Priority Loopsformoreinformation).TheXNET Read (Frame Raw).vi
instanceprovidesoptimalperformanceforhigh-priorityloops.
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XNET Read (Frame Raw).vi

Purpose

Readsdatafromasessionasanarrayofrawbytes.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmodemust
beFrameInputStreamMode,FrameInputQueuedMode,orFrameInput
Single-PointMode.

number to readisthenumberofbytes(U8)desired.

Thisnumberdoesnotrepresentthenumberofframestoread.Asencoded
inrawdata,eachframecanvaryinlength.Therefore,thenumber
representsthemaximumrawbytestoread,notthenumberofframes.

StandardCANandLINframesarealways24bytesinlength.Ifyouwant
toreadaspecificnumberofframes,multiplythatnumberby24.

CANFDandFlexRayframesvaryinlength.Forexample,ifyoupass
number to readof91,thedatamightreturn80bytes,withinwhichthe
first24bytesencodethefirstframe,andthenext56bytesencodethe
secondframe.

Ifnumber to readispositive(or0),thedataarraysizeisnogreaterthan
thisnumber.Theminimumsizeforasingleframeis24bytes.

Ifnumber to readisnegative(typically–1),allavailablerawdatais
returned.Ifnumber to readisnegative,youmustuseatimeoutof0.

Thisinputisoptional.Thedefaultvalueis–1.

IfthesessionmodeisFrameInputSingle-Point,setnumber to readto–1.
ThisensuresthatXNET Read (Frame Raw).vicanreturnthecurrent
valueofallsessionframes.
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timeoutisthetimetowaitfornumber to readframebytestobecome
available.

Toavoidreturningapartialframe,evenwhennumber to readbytesare
availablefromthehardware,thisreadmayreturnfewerbytesindata.For
example,assumeyoupassnumber to readof70bytesandtimeoutof
10 seconds.Duringtheread,twoframesarereceived,thefirst24bytesin
size,andthesecond56bytesinsize,foratotalof80bytes.Thereadreturns
afterthetwoframesarereceived,butonlythefirstframeiscopiedtodata.
Ifthereadcopied46bytesofthesecondframe(uptothelimitof70),that
framewouldbeincompleteandthereforedifficulttointerpret.Toavoidthis
problem,thereadalwaysreturnscompleteframesindata.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Read (Frame Raw).viwaitsfornumber to 

readframebytestobereceived,thenreturnscompleteframesuptothat
number.Ifthebytesdonotarrivepriortothetimeout,anerrorisreturned.

Iftimeoutisnegative,XNET Read (Frame Raw).viwaitsindefinitelyfor
number to readframebytes.

Iftimeoutiszero,XNET Read (Frame Raw).vidoesnotwaitand
immediatelyreturnsallavailableframebytesuptothelimitnumber to 

readspecifies.

Thisinputisoptional.Thedefaultvalueis0.0.

IfthesessionmodeisFrameInputSingle-Point,youmustleavetimeout
unwired(0.0).Becausethismodereadsthemostrecentvalueofeach
frame,timeoutdoesnotapply.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

datareturnsanarrayofbytes.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.
Thisframeformatisthesameforreadandwriteofrawdata,anditisalso
usedforlogfileexamples.

Thedataalwaysreturnscompleteframes.
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Forinformationaboutwhichelementsoftherawframeareapplicable,
refertotheframereadfortheprotocolinuse(XNET Read (Frame 

CAN).vi,XNET Read (Frame FlexRay).vi),orXNET Read (Frame 

LIN).vi.Forexample,whenyoureadFlexRayframesforaFrameInput
Queuedsession,theonlyframetypeisFlexRayData(othertypesapplyto
FrameInputStreamonly).

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Input Stream Mode,Frame Input Queued Mode,orFrame Input 

Single-Point Mode.

error outistheerrorclusteroutput(refertoError Handling).

Description

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thesessionmustuse
FrameInputStreamMode,FrameInputQueuedMode,FrameInputSingle-PointMode,
PDUInputQueuedMode(similartoFrameInputQueuedMode),orPDUInputSingle-Point
Mode(similartoFrameInputSingle-PointMode).Therawframeformatisprotocol
independent,sothesessioncanuseeitheraCAN,FlexRay,orLINinterface.

Therawframeformatmatchestheformatofdatatransferredto/fromtheXNEThardware.
Becauseitisnotconvertedto/fromLabVIEWclustersforeaseofuse,itismoreefficientwith
regardtoperformance.ThisXNET Read.viinstancetypicallyisusedtoreadrawframedata
fromtheinterfaceandlogthedatatoafileforlateranalysis.TheNI-XNETexamplesprovide
codetoreadtherawframedatafromthelogfileandconverttherawdatainto
protocol-specificLabVIEWclusters.

Therawframesareassociatedtothesession’slistofframesasfollows:

• FrameInputStreamMode:Arrayofallframevaluesreceived(listignored).

• FrameInputQueuedMode:Arrayofframevaluesreceivedforthesingleframespecified
inthelist.

• FrameInputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.

• PDUInputQueuedMode:Arrayofframe(PDUpayload)valuesreceivedforthesingle
PDUspecifiedinthelist.ThismodeissimilartoFrameInputQueuedMode.

• PDUInputSingle-PointMode:Arrayofsingleframe(PDUpayload)values,oneforeach
PDUspecifiedinthelist.ThismodeissimilartoFrameInputSingle-PointMode.
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XNET Read (Signal Single-Point).vi

Purpose

ReadsdatafromasessionofSignalInputSingle-PointMode.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmodemust
beSignalInputSingle-PointMode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

datareturnsaone-dimensionalarrayofsignalvalues.Eachsignalvalueis
scaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedatareturnsthemostrecentvaluereceivedforeachsignal.Ifmultiple
framesforasignalarereceivedsincethepreviouscalltoXNET Read 

(Signal Single-Point).vi(orsessionstart),onlysignaldatafromthemost
recentframeisreturned.

Ifnoframeisreceivedforthecorrespondingsignalssinceyoustartedthe
session,theXNETSignalDefaultValueisreturned.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal 

Input Single-Point Mode.

Atriggersignalreturnsavalueof1.0or0.0,dependingonwhetherits
framearrivedsincethelastRead(orStart)ornot.Formoreinformation
abouttriggersignals,refertoSignal Input Single-Point Mode.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Read (Signal Waveform).vi

Purpose

ReadsdatafromasessionofSignalInputWaveformMode.

Thedatarepresentsawaveformofresampledvaluesforeachsignalinthesession.Youcan
wirethedatadirectlytoaLabVIEWWaveformGraphfordisplay.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmodemust
beSignalInputWaveform.

number to readisthenumberofsamplesdesired.

Ifnumber to readispositive(or0),thenumberofsamplesreturned(size
ofY arrays)isnogreaterthanthisnumber.Iftimeoutisnonzero,the
numberreturnedisexactlythisnumberonsuccess.

Ifnumber to readisnegative(typically–1),themaximumnumberof
samplesisreturned.Ifnumber to readisnegative,youmustuseatimeout
ofzero.

Thisinputisoptional.Thedefaultvalueis–1.

timeoutisthetimetowaitfornumber to readsamplestobecome
available.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Read (Signal Waveform).viwaitsfor
number to readsamples,thenreturnsthatnumber.Ifthesamplesdonot
arrivepriortothetimeout,anerrorisreturned.

Iftimeoutisnegative,XNET Read (Signal Waveform).viwaits
indefinitelyfornumber to readsamples.
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Iftimeoutiszero,XNET Read (Signal Waveform).vidoesnotwaitand
immediatelyreturnsallavailablesamplesuptothelimitnumber to read
specifies.

Becausetimedeterminessampleavailability,typicalvaluesforthis
timeoutare0(returnavailable)oralargepositivevaluesuchas100.0(wait
foraspecificnumber to read).Thisinputisoptional.Thedefaultvalue
is0.0.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

datareturnsaone-dimensionalarrayofLabVIEWwaveforms.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thewaveformelementsare:

t0isthewaveformstarttime.ThisisaLabVIEWabsolute
timestampthatspecifiesthetimeforthefirstsampleinthe
Y array.

dtisthewaveformdeltatime.ThisisaLabVIEWrelativetime
thatspecifiesthetimebetweeneachsampleintheYarray.
LabVIEWrelativetimeisrepresentedas64-bitfloatingpointin
unitsofseconds.Thewaveformdtalwaysistheinverseofthe
XNETSessionResampleRateproperty.

Yisthearrayofresampledsignalvalues.Eachsignalvalueis
scaled,64-bitfloatingpoint.

TheYarraysizeisthesameforallwaveformsreturned,because
itisdeterminedbasedontime,andnotthenumberofframes
received.

Ifnoframeisreceivedforthecorrespondingsignalssinceyou
startedthesession,theXNETSignalDefaultValueisreturned.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal 

Input Waveform Mode.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Read (Signal XY).vi

Purpose

ReadsdatafromasessionofSignalInputXYMode.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmodemust
beSignalInputXY.

number to readisthenumberofvaluesdesired.

Ifnumber to readispositive(or0),thesizeofvaluearraysisnogreater
thanthisnumber.

Ifnumber to readisnegative(typically–1),themaximumnumberof
valuesisreturned.

Thisinputisoptional.Thedefaultvalueis–1.

Ifnumber to readvaluesarereceivedforanysignal,XNET Read (Signal 

XY).vireturnsthosevalues,evenifthetime limithasnotoccurred.
Therefore,toreadvaluesuptothetimelimit,leavenumber to read
unwired(–1).

time limitisthetimestamptowaitforbeforereturningsignalvalues.

Iftime limitisvalid,XNET Read (Signal XY).viwaitsforthetimestamp
tooccur,thenreturnsavailablevalues(uptonumber to read).Ifyou
incrementtime limitbyafixednumberofsecondsforeachcalltoXNET 

Read (Signal XY).vi,youeffectivelyobtainamovingwindowofsignal
values.

Iftime limitisunwired(invalid),XNET Read (Signal XY).vireturns
immediatelyallavailablevaluesuptothecurrenttime(uptonumber to 

read).
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Thisinputisoptional.Thedefaultvalueisaninvalidtimestamp.

ThetimeoutofotherXNET Read.viinstancesspecifiesthemaximum
amounttimetowaitforaspecificnumber to readvalues.Thetime limit
ofXNET Read (Signal XY).vidoesnotspecifyaworst-casetimeout
value,butratheraspecificabsolutetimestamptowaitfor.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

datareturnsanarrayofLabVIEWclusters.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Eachclustercontainstwoarrays,onefortimestampandoneforvalue.For
eachsignal,thesizeofthetimestampandvaluearraysalwaysisthesame,
suchthatitrepresentsasinglearrayoftimestamp/valuepairs.

Eachtimestamp/valuepairrepresentsavaluefromareceivedframe.When
signalsexistindifferentframes,thearraysizesmaybedifferentfromone
cluster(signal)toanother.

Theclusterelementsare:

timestampisthearrayofLabVIEWtimestamps,oneforeach
framereceivedthatcontainsthesignal.

EachtimestamprepresentstheabsolutetimewhentheXNET
interfacereceivedtheframe(endofframe),accurateto
microseconds.

valueisthearrayofsignalvalues,oneforeachframereceivedthat
containsthesignal.

Eachsignalvalueisscaled,64-bitfloatingpoint.

Thevaluearraysizeisthesameasthetimestamparraysize.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal 

Input XY Mode.

WhenyouusethisinstancewithasessionofSignalInputSingle-Point
Mode,time limitandnumber to readareignored,andthetimestampand
valuearraysalwayscontainonlyoneelementpersignal.Thiseffectively
returnsasinglepairoftimestampandvalueforeverysignal.
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error outistheerrorclusteroutput(refertoError Handling).

Description

YoualsocanusethisinstancetoreaddatafromasessionofSignalInputSingle-PointMode,
althoughXNET Read (Signal Single-Point).viismorecommonforthatmode.

ThedatarepresentsanXYplotoftimestamp/valuepairsforeachsignalinthesession.You
canwirethedatadirectlytoaLabVIEWXYGraphfordisplay.
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XNET Read (State CAN Comm).vi

Purpose

ReadsthestateofCANcommunicationusinganXNETsession.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

CAN commreturnsaLabVIEWclustercontainingthecommunication
elements.Theelementsare:

communication statespecifiestheCANinterfacestatewith
respecttoerrorconfinement(decimalvalueinparentheses):

Error Active (0) Thisstatereflectsnormalcommunication,
withfewerrorsdetected.TheCANinterface
remainsinthisstateaslongasreceive error 

counterandtransmit error counterare
bothbelow128.

Error Passive (1) Ifeitherthereceive error counteror
transmit error counterincrementabove
127,theCANinterfacetransitionsintothis
state.Althoughcommunicationproceeds,the
CANdevicegenerallyisassumedtohave
problemswithreceivingframes.

WhenaCANinterfaceisinerrorpassive
state,acknowledgementerrorsdonot
incrementthetransmit error counter.
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Therefore,iftheCANinterfacetransmitsa
framewithnootherdevice(ECU)connected,
iteventuallyenterserrorpassivestatedueto
retransmissions,butdoesnotenterbusoff
state.

Bus Off (2) Ifthetransmit error counterincrements
above255,theCANinterfacetransitionsinto
thisstate.Communicationimmediatelystops
undertheassumptionthattheCANinterface
mustbeisolatedfromotherdevices.

WhenaCANinterfacetransitionstothebus
offstate,communicationstopsforthe
interface.AllNI-XNETsessionsforthe
interfacenolongerreceiveortransmitframe
values.TorestarttheCANinterfaceandallits
sessions,callXNET Start.vi.

Init (3) ThisistheCANinterfaceinitialstateon
power-up.Theinterfaceisessentiallyoff,in
thatitisnotattemptingtocommunicatewith
othernodes(ECUs).

WhenthestarttriggeroccursfortheCAN
interface,ittransitionsfromtheInitstateto
theErrorActivestate.Whentheinterface
stopsduetoacalltoXNET Stop.vi,theCAN
interfacetransitionsfromeitherErrorActive
orErrorPassivetotheInitstate.Whenthe
interfacestopsduetotheBusOffstate,it
remainsinthatstateuntilyourestart.

transceiver error?indicateswhetheranerrorconditionexistson
thephysicaltransceiver.Thisistypicallyreferredtoasthe
transceiverchipNERRpin.Falseindicatesnormaloperation
(no error),andtrueindicatesanerror.

sleep?indicateswhetherthetransceiverandcommunication
controllerareintheirsleepstate.Falseindicatesnormaloperation
(awake),andtrueindicatessleep.

last errorspecifiesthestatusofthelastattempttoreceiveor
transmitaframe(decimalvalueinparentheses):

None (0) Thelastreceiveortransmitwassuccessful.
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Stuff (1) Morethan5equalbitshaveoccurredinsequence,
whichtheCANspecificationdoesnotallow.

Form (2) Afixedformatpartofthereceivedframeusedthe
wrongformat.

Ack (3) Anothernode(ECU)didnotacknowledgetheframe
transmit.

IfyoucallXNET Write.vianddonothaveacable
connected,orthecableisconnectedtoanodethatis
notcommunicating,youseethiserrorrepeatedly.
TheCANcommunication stateeventually
transitionstoErrorPassive,andtheframetransmit
retriesindefinitely.

Bit 1 (4) Duringaframetransmit(withtheexceptionofthe
arbitrationIDfield),theinterfacewantedtosenda
recessivebit(logical1),butthemonitoredbusvalue
wasdominant(logical0).

Bit 0 (5) Duringaframetransmit(withtheexceptionofthe
arbitrationIDfield),theinterfacewantedtosenda
dominantbit(logical0),butthemonitoredbusvalue
wasrecessive(logical1).

CRC (6) TheCRCcontainedwithinareceivedframedoes
notmatchtheCRCcalculatedfortheincomingbits.

Thereceive error counterbeginsat0whencommunicationstarts
ontheCANinterface.Thecounterincrementswhenanerroris
detectedforareceivedframeanddecrementswhenaframeis
receivedsuccessfully.Thecounterincreasesmoreforanerror
thanitisdecreasedforsuccess.Thisensuresthatthecounter
generallyincreaseswhenacertainratioofframes(roughly1/8)
encountererrors.

Thetransmit error counterbeginsat0whencommunication
startsontheCANinterface.Thecounterincrementswhenanerror
isdetectedforatransmittedframeanddecrementswhenaframe
transmitssuccessfully.Thecounterincreasesmoreforanerror
thanitisdecreasedforsuccess.Thisensuresthatthecounter
generallyincreaseswhenacertainratioofframes(roughly1/8)
encountererrors.

Whencommunication statetransitionstoBusOff,thetransmit 

error counternolongerisvalid.
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fault?indicatesthatafaultoccurred,anditscodeisavailableas
fault code.

fault codereturnsanumericcodeyoucanusetoobtaina
descriptionofthefault.Iffault?isfalse,thefaultcodeis0.

AfaultisanerrorthatoccursasynchronouslytotheNI-XNETVIs
yourapplicationcalls.ThefaultcausemayberelatedtoCAN
communication,butitalsocanberelatedtoXNEThardware,such
asafaultintheonboardprocessor.Althoughfaultsareextremely
rare,XNET Read (State CAN Comm).viprovidesadetection
methoddistinctfromtheerroroutofNI-XNETVIs,yeteasy
to usealongsidethecommonpracticeofcheckingthe
communicationstate.

Toobtainafaultdescription,wirethefault codeintothe
LabVIEWSimple Error Handler.vierror codeinputandview
theresultingmessage.Youalsocanbundlethefault codeintoa
LabVIEWerrorclusterasthecodeelementandusefrontpanel
featurestoviewtheerrordescription.

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanuseXNET Read (State CAN Comm).viwithanyXNETsessionmode,aslongas
thesessioninterfaceisCAN.BecausethestatereflectstheCANinterface,itcanapplyto
multiplesessions.

YourapplicationcanuseXNET Read (State CAN Comm).vitocheckforproblemsonthe
CANnetworkindependentlyfromotheraspectsofyourapplication.Forexample,you
intentionallymayintroducenoiseintotheCANcablestotesthowyourECUbehavesunder
theseconditions.Whenyoudothis,youdonotwanttheerror outofNI-XNETVIstoreturn
errors,becausethismaycauseyourapplicationtostop.YourapplicationcanuseXNET Read 

(State CAN Comm).vitoreadtheCANnetworkstatequicklyasdata,sothatitdoesnot
introduceerrorsintotheflowofyourLabVIEWVIs.

Alternately,tologbuserrors,youcansettheInterface:BusErrorFramestoInputStream?
propertytocauseCANbuserrorstobeloggedasaspecialframe(refertoSpecial Framesfor
moreinformation)intoaFrameStreamInputqueue.
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XNET Read (State FlexRay Comm).vi

Purpose

ReadsthestateofFlexRaycommunicationusinganXNETsession.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

FlexRay commreturnsaLabVIEWclustercontainingthecommunication
elements.Theelementsare:

POC statespecifiestheFlexRayinterfacestate(decimalvaluein
parentheses):

Default Config (0) ThisistheFlexRayinterfaceinitialstateon
power-up.Theinterfaceisessentiallyoff,
inthatitisnotconfiguredandisnot
attemptingtocommunicatewithother
nodes(ECUs).

Ready (1) Whentheinterfacestarts,itfirstenters
ConfigstatetovalidatetheFlexRaycluster
andinterfaceproperties.Assumingthe
propertiesarevalid,theinterface
transitionstothisReadystate.

IntheReadystate,theFlexRayinterface
attemptstointegrate(synchronize)with
othernodesinthenetworkcluster.This
integrationprocesscantakeseveral
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FlexRaycycles,upto200ms.Ifthe
integrationsucceeds,theinterface
transitionstoNormalActive.

YoucanuseXNET Read (State Time 

Start).vitoreadthetimewhentheFlexRay
interfaceenteredReady.Ifintegration
succeeds,youcanuseXNET Read (State 

Time Comm).vitoreadthetimewhenthe
FlexRayenteredNormalActive.

Normal Active (2) Thisisthenormaloperationstate.The
NI-XNETinterfaceisadequately
synchronizedtotheclustertoallow
continuedframetransmissionwithout
disruptingthetransmissionsofothernodes
(ECUs).Ifsynchronizationproblems
occur,theinterfacecantransitionfromthis
statetoNormalPassive.

Normal Passive (3) Framereceptionisallowed,butframe
transmissionisdisabledduetodegraded
synchronizationwiththeclusterremainder.
Ifsynchronizationimproves,theinterface
cantransitiontoNormalActive.If
synchronizationcontinuestodegrade,the
interfacetransitionstoHalt.

Halt (4) Communicationhalteddueto
synchronizationproblems.

WhentheFlexRayinterfaceisinHaltstate,
allNI-XNETsessionsfortheinterface
stop,andnoframevaluesarereceivedor
transmitted.TorestarttheFlexRay
interface,youmustrestarttheNI-XNET
sessions.

Ifyouclear(close)allNI-XNETsessions
fortheinterface,ittransitionsfromHaltto
DefaultConfigstate.

Config (15) Thisstateistransitionalwhen
configurationisvalid.Ifyoudetectthis
stateafterstartingtheinterface,ittypically
indicatesaproblemwiththeconfiguration.
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Checkthefault?outputforafault.Ifno
faultisreturned,checkyourFlexRay
clusterandinterfaceproperties.Youcan
checkthevalidityofthesepropertiesusing
theNI-XNETDatabaseEditor,which
displaysinvalidconfigurationproperties.

IntheFlexRayspecification,thisvalueis
referredtoastheProtocolOperation
Control(POC)state.Formoreinformation
abouttheFlexRayPOCstate,referto
Appendix B,Summary of the FlexRay 

Standard.

clock correction failedreturnsthenumberofconsecutive
even/oddcyclepairsthathaveoccurredwithoutsuccessfulclock
synchronization.

IfthiscountreachesthevalueintheXNETClusterFlexRay:Max
WithoutClockCorrectionPassiveproperty,theFlexRayinterface
POCstatetransitionsfromNormalActivetoNormalPassive
state.IfthiscountreachesthevalueintheXNETcluster
FlexRay:MaxWithoutClockCorrectionFatalproperty,the
FlexRayinterfacePOCstatetransitionsfromNormalPassiveto
Haltstate.

IntheFlexRayspecification,thisvalueisreferredtoas
vClockCorrectionFailed.

passive to active countreturnsthenumberofconsecutive
even/oddcyclepairsthathaveoccurredwithsuccessfulclock
synchronization.

ThiscountincrementswhiletheFlexRayinterfaceisinPOCstate
ErrorPassive.IfthecountreachesthevalueintheXNETSession
Interface:FlexRay:AllowPassivetoActiveproperty,theinterface
POCstatetransitionstoNormalActive.

IntheFlexRayspecification,thisvalueisreferredtoas
vAllowPassiveToActive.

fault?indicatesthatafaultoccurred,anditscodeisavailableis
faultcode.

fault codereturnsanumericcodeyoucanusetoobtainafault
description.Iffault?isfalse,thefaultcodeis0.
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AfaultisanerrorthatoccursasynchronouslytotheNI-XNETVIs
yourapplicationcalls.ThefaultcausemayberelatedtoFlexRay
communication,butitalsocanberelatedtoXNEThardware,such
asafaultintheonboardprocessor.Althoughfaultsareextremely
rare,XNET Read (State FlexRay Comm).viprovidesa
detectionmethoddistinctfromthe error outofNI-XNETVIs,
yeteasytousealongsidethecommonpracticeofcheckingthe
communicationstate.

Toobtainafaultdescriptionfault,wirethefault codeintothe
LabVIEWSimple Error Handler.vierror codeinputandview
theresultingmessage.Youalsocanbundlethefault codeintoa
LabVIEWerrorclusterasthecodeelementandusefrontpanel
featurestoviewtheerrordescription.

channel A sleep?indicateswhetherchannelAcurrentlyisasleep.

channel B sleep?indicateswhetherchannelBcurrentlyisasleep.

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanuseXNET Read (State FlexRay Comm).viwithanyXNETsessionmode,aslong
asthesessioninterfaceisFlexRay.BecausethestatereflectstheFlexRayinterface,itcan
applytomultiplesessions.

YourapplicationcanuseXNET Read (State FlexRay Comm).vitocheckforproblemson
theFlexRaynetworkindependentlyfromtheotheraspectsofyourapplication.Forexample,
youintentionallymayintroducenoiseintotheFlexRaycablestotesthowyourECUbehaves
undertheseconditions.Whenyoudothis,youdonotwanttheerror outofNI-XNETVIsto
returnerrors,becausethismaycauseyourapplicationtostop.Yourapplicationcanuse
XNET Read (State FlexRay Comm).vitoreadtheFlexRaynetworkstatequicklyasdata,
sothatitdoesnotintroduceerrorsintotheflowofyourLabVIEWVIs.
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XNET Read (State LIN Comm).vi

Purpose

ReadsthestateofLINcommunicationusinganXNETsession.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.Thesessionmustusea
LINinterface.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

LIN commreturnsaLabVIEWclustercontainingthecommunication
elements.Theelementsare:

communication statespecifiestheLINinterfacestate(decimal
valueinparentheses):

Idle(0): ThisistheLINinterfaceinitialstateonpower-up.
Theinterfaceisessentiallyoff,inthatitisnot
attemptingtocommunicatewithothernodes
(ECUs).

WhenthestarttriggeroccursfortheLIN
interface,ittransitionsfromtheIdlestatetothe
Activestate.Whentheinterfacestopsduetoacall
toXNETStop,theLINinterfacetransitionsfrom
eitherActiveorInactivetotheIdlestate.

Active(1): Thisstatereflectsnormalcommunication.The
LINinterfaceremainsinthisstateaslongasbus
activityisdetected(frameheadersreceivedor
transmitted).
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Inactive(2): Thisstateindicatesthatnobusactivityhasbeen
detectedinthepastfourseconds.

Regardlessofwhethertheinterfaceactsasa
masterorslave,ittransitionstothisstateafterfour
secondsofbusinactivity.Assoonasbusactivity
isdetected(breakorframeheader),theinterface
transitionstotheActivestate.

TheLINinterfacedoesnotgotosleep
automaticallywhenittransitionstoInactive.To
placetheinterfaceintosleepmode,settheXNET
SessionInterface:LIN:Sleeppropertywhenyou
detecttheInactivestate.

sleep?indicateswhetherthetransceiverandcommunication
controllerareintheirsleepstate.Falseindicatesnormaloperation
(awake),andtrueindicatessleep.

ThisBooleanvaluechangesfromfalsetotrueonlywhenyouset
theXNETSessionInterface:LIN:SleeppropertytoRemote Sleep
orLocal Sleep.

ThisBooleanvaluechangesfromtruetofalsewhenoneofthe
followingoccurs:

• YousettheXNETSessionInterface:LIN:Sleeppropertyto
Remote WakeorLocal Wake.

• Theinterfacereceivesaremotewakeuppattern(break).In
additiontothisXNET ReadVI,youcanwaitforaremote
wakeupeventusingXNET Wait (LIN Remote Wakeup).vi.

transceiver ready?indicateswhethertheLINtransceiveris
poweredfromthebus.

Trueindicatesthebuspowerexists,soitissafetostart
communicationontheLINinterface.

Ifthisvalueisfalse,youcannotstartcommunicationsuccessfully.
WirepowertotheLINtransceiverandrunyourapplicationagain.

last errorspecifiesthestatusofthelastattempttoreceiveor
transmitaframe.Itisanenumeration(ringdatatype).Foratable
ofallvaluesforlast error,refertotheDescriptionsection.

last receivedreturnsthevaluereceivedfromthenetworkwhen
last erroroccurred.
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last expectedreturnsthevaluethattheLINinterfaceexpectedto
see(insteadoflast received).

last identifierreturnstheframeidentifierinwhichthelasterror
occurred.

fault?indicatesthatafaultoccurred,anditscodeisavailableas
fault code.

fault codereturnsanumericcodeyoucanusetoobtaina
descriptionofthefault.Iffault?isfalse,thefaultcodeis0.

AfaultisanerrorthatoccursasynchronouslytotheNI-XNETVIs
yourapplicationcalls.ThefaultcausemayberelatedtoLIN
communication,butitalsocanberelatedtoXNEThardware,such
asafaultintheonboardprocessor.Althoughfaultsareextremely
rare,theXNET Read (State LIN Comm).viprovidesadetection
methoddistinctfromtheerroroutofNI-XNETVIs,yeteasyto
usealongsidethecommonpracticeofcheckingthe
communicationstate.

Toobtainafaultdescription,wirethefault codeintothe
LabVIEWSimple Error Handler.vierror codeinputandview
theresultingmessage.Youalsocanbundlethefault codeintoa
LabVIEWerrorclusterasthecodeelementandusefrontpanel
featurestoviewtheerrordescription.

Formoreinformation,refertoFault Handling.

schedule indexindicatestheLINschedulethattheinterfaceis
currentlyrunning.

ThisindexreferstoaLINschedulethatyourequestedusing
XNET Write (State LIN Schedule Change).vi.Itindexesthe
arrayofschedulesthatarerepresentedintheXNETSession
Interface:LIN:Schedulesproperty.

ThisindexappliesonlywhentheLINinterfaceisrunningasa
master.IftheLINinterfaceisrunningasaslaveonly,thiselement
shouldbeignored.

error outistheerrorclusteroutput(refertoError Handling).
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Description

YoucanuseXNET Read (State LIN Comm).viwithanyXNETsessionmode,aslongas
thesessioninterfaceisLIN.BecausethestatereflectstheLINinterface,itcanapplyto
multiplesessions.

YourapplicationcanuseXNET Read (State LIN Comm).vitocheckforproblemsonthe
LINnetworkindependentlyfromotheraspectsofyourapplication.Forexample,you
intentionallymayintroducenoiseintotheLINcablestotesthowyourECUbehavesunder
theseconditions.Whenyoudothis,youdonotwanttheerror outofNI-XNETVIstoreturn
errors,becausethismaycauseyourapplicationtostop.YourapplicationcanuseXNET Read 

(State LIN Comm).vitoreadtheLINnetworkstatequicklyasdata,sothatitdoesnot
introduceerrorsintotheflowofyourLabVIEWVIs.

Thefollowingtablelistseachvalueforlast error,alongwithadescription,andapplicable
useoflast received,last expected,andlast identifier.Inthelast errorcolumn,thedecimal
valueisshowninparenthesesafterthestringname.

Last Error Description

Last 

Received

Last 

Expected

Last 

Identifier 

None(0) Nobuserrorhasoccurredsince
thepreviouscommunication
stateread.

0(N/A) 0(N/A) 0(N/A)

UnknownID(1) Receivedaframeidentifierthat
isnotvalid(0–63).

0(N/A) 0(N/A) 0(N/A)

Form(2) Theformofareceivedframeis
incorrect.Forexample,the
databasespecifies8bytesof
payload,butyoureceiveonly
4 bytes.

0(N/A) 0(N/A) Received
frameID

Framing(3) Thebyteframingisincorrect
(forexample,amissingstop
bit).

0(N/A) 0(N/A) Received
frameID

Readback(4) Theinterfacetransmitteda
byte,butthevaluereadback
fromthetransceiverwas
different.Thisofteniscaused
byacablingproblem,suchas
noise.

Valueread
back

Value
transmitted

Received
frameID
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IfthebuserrorisdetectedattimewhennoframeIDisreceived(suchaswakeup),last 

identifierusesthespecialvalue64.

Alternately,tologbuserrors,youcansettheInterface:BusErrorFramestoInputStream?
propertytocauseLINbuserrorstobeloggedasaspecialframe(refertoSpecial Framesfor
moreinformation)intoaFrameStreamInputqueue.

Timeout(5) Receivingtheframetook
longerthantheLIN-specified
timeout.

0(N/A) 0(N/A) Received
frameID

Checksum(6) Thereceivedchecksumwas
differentthantheexpected
checksum.

Received
checksum

Calculated
checksum

Received
frameID

Last Error Description

Last 

Received

Last 

Expected

Last 

Identifier 
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XNET Read (State SAE J1939 Comm).vi

Purpose

ReadsthestateofJ1939communicationusinganXNETsession.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

J1939 commreturnsaLabVIEWclustercontainingthecommunication
elements.Theelementsare:

PGNspecifiestheJ1939PGNthatoccurredthelasterror.You
cannotassignaPGNtoeveryerror.

src addressspecifiesthesourceaddressthatoccurredthelast
error.Youcannotassignasourceaddresstoeveryerror.

dest addrspecifiesthedestinationaddressthatoccurredthelast
error.Youcannotassignadestinationaddresstoeveryerroror
warning.

transmit errorindicatesatransmit-relatederroroccurred.

receive errorindicatesareceive-relatederroroccurred.

fault?indicatesthatafaultoccurred,anditscodeisavailableas
fault code.
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fault codereturnsanumericcodeyoucanusetoobtaina
descriptionofthefault.Iffault?isfalse,thefaultcodeis0.

AfaultisanerrorthatoccursasynchronouslytotheNI-XNETVIs
yourapplicationcalls.ThefaultcausemayberelatedtoJ1939
communication,butitalsocanberelatedtoXNEThardware,such
asafaultintheonboardprocessor.Althoughfaultsareextremely
rare,XNET Read (State SAE J1939 Comm).viprovidesa
detectionmethoddistinctfromtheerroroutofNI-XNETVIs,yet
easytousealongsidethecommonpracticeofcheckingthe
communicationstate.

Toobtainafaultdescription,wirethefault codeintothe
LabVIEWSimple Error Handler.vierror codeinputandview
theresultingmessage.Youalsocanbundlethefault codeintoa
LabVIEWerrorclusterasthecodeelementandusefrontpnel
featurestoviewtheerrordescription.

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanuseXNET Read (State SAE J1939 Comm).viwithanyXNETsessionmode,as
longasthesessioninterfaceisCAN.BecausethestatereflectstheCANinterface,itcanapply
tomultiplesessions.

YourapplicationcanuseXNET Read (State SAE J1939 Comm).vitocheckforproblems
ontheJ1939networkindependentlyfromotheraspectsofyourapplication.Forexample,you
intentionallymayintroducenoiseintotheCANcablestotesthowyourECUbehavesunder
theseconditions.Whenyoudothis,youdonotwanttheerroroutofNI-XNETVIstoreturn
errors,becausethismaycauseyourapplicationtostop.YourapplicationcanuseXNET Read 

(State SAE J1939 Comm).vitoreadtheJ1939networkstatequicklyasdata,soitdoesnot
introduceerrorsintotheflowofyourLabVIEWVIs.
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XNET Read (State FlexRay Cycle Macrotick).vi

Purpose

ReadsthecurrentFlexRayglobaltimeusinganXNETsession.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromaLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

cyclereturnsthecurrentFlexRaycyclecounter.Thecyclecounterrangeis
0–63.IntheFlexRayspecification,thecurrentcyclecounterisreferredto
asvCycleCounter.

TheXNETClusterFlexRay:Cyclepropertyreturnsthecyclelengthin
microseconds.

macrotickreturnsthecurrentFlexRaymacrotick.IntheFlexRay
specification,thecurrentmacrotickisreferredtoasvMacrotick.

TheXNETClusterFlexRay:MacroPerCyclepropertyreturnsthenumber
ofmacroticksinthecycle.ThecurrentmacrotickreturnedfromthisXNET 

Read.viinstancerangesfrom0to(FlexRay:MacroPerCycle–1).

TheXNETClusterFlexRay:Macrotickpropertyreturnsthemacrotick
lengthinfloating-pointseconds.

error outistheerrorclusteroutput(refertoError Handling).
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Description

GlobaltimerepresentsthetimebasethatallECUsontheFlexRaynetworkclustershare.You
usesyncframestosynchronizetheglobaltime.Theglobaltimecomponentsarethecurrent
cyclecounterandmacrotickwithinthecycle.Formoreinformationaboutglobaltime,refer
toAppendix B,Summary of the FlexRay Standard.

YoucanusethisXNET Read.viinstancewithanyXNETsessionmode,aslongasthesession
interfaceisFlexRay.BecausethestatereflectstheFlexRayinterface,itcanapplytomultiple
sessions.

ForthisVItooperateproperly,youmustconnectFlexRayglobaltimeastheFlexRay
interfacetimebasesource.Todothis,youmustcallXNET Connect Terminals.viwitha
sourceofFlexRayMacrotickanddestinationofMasterTimebase.Iftheterminalsarenot
connectedinthismanner,thisXNET Read.viinstancereturnsanerror.

WhenusingLabVIEWReal-Time,thisVIoftenisusefulinconjunctionwithXNET Create 

Timing Source (FlexRay Cycle).vi.TheFlexRayCycletimingsourceenablesaLabVIEW
timedlooptoexecuteataspecificmacrotickwithinthecycle.OnlyoneFlexRayCycletiming
sourceisallowedwithinthecycle.Withinthetimedloop,youcanreadthecurrentFlexRay
globaltimetomeasureperformanceorsynchronizeLabVIEWcodetoadditionalmacroticks
inthecycle.
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XNET Read (State FlexRay Statistics).vi

Purpose

ReadsstatisticsforFlexRaycommunicationusinganXNETsession.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromaLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

FlexRay statisticsreturnsaLabVIEWclusterthatcontainsthestatistical
elements.Theelementsare:

num syntax error ch Aisthenumberofsyntaxerrorsthathave
occurredonchannelAsincecommunicationstarted.

Asyntaxerroroccursif:

• Anodestartstransmittingwhilethechannelisnotintheidle
state.

• Thereisadecodingerror.

• Aframeisdecodedinthesymbolwindoworinthenetwork
idletime.

• Asymbolisdecodedinthestaticsegment,dynamicsegment,
ornetworkidletime.

• Aframeisreceivedwithintheslotafterreceptionofa
semanticallycorrectframe(twoframesinoneslot).

• Twoormoresymbolsarereceivedwithinthesymbolwindow.

num syntax error ch Bisthenumberofsyntaxerrorsthathave
occurredonchannelBsincecommunicationstarted.



Chapter4 NI-XNETAPIforLabVIEW—XNETRead(StateFlexRayStatistics).vi

NI-XNETHardwareandSoftwareManual 4-252 ni.com

num content error ch Aisthenumberofcontenterrorsthathave
occurredonchannelAsincecommunicationstarted.

Acontenterroroccursif:

• Inastaticsegment,thepayloadlengthofaframedoesnot
matchtheglobalclusterproperty.

• Inastaticsegment,theStartupindicator(bit)is1whilethe
Syncindicatoris0.

• AframeIDencodedintheframeheaderdoesnotmatchthe
currentslot.

• Acyclecountencodedintheframe’sheaderdoesnotmatch
thecurrentcyclecount.

• Inadynamicsegment,theSyncindicatoris1.

• Inadynamicsegment,theStartupindicatoris1.

• Inadynamicsegment,theNullindicatoris0.

num content error ch Bisthenumberofcontenterrorsthathave
occurredonchannelBsincecommunicationstarted.

num slot boundary violation ch Aisthenumberofslot
boundaryviolationsthathaveoccurredonchannelAsince
communicationstarted.

Aslotboundaryviolationerroroccursiftheinterfacedoesnot
considerthechanneltobeidleattheboundaryofaslot(either
beginningorend).

num slot boundary violation ch Bisthenumberofslotboundary
violationsthathaveoccurredonchannelBsincecommunication
started.

Formoreinformationaboutthesestatistics,refertoAppendix B,
Summary of the FlexRay Standard.

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanusethisXNET Read.viinstancewithanyXNETsessionmode,aslongasthe
session’sinterfaceisFlexRay.BecausethestatereflectstheFlexRayinterface,itcanapplyto
multiplesessions.

LikeotherXNET Read.viinstances,thisVIexecutesquickly,soitisappropriatefor
real-timeloops.ThestatisticalinformationisupdatedduringtheNetworkIdleTime(NIT)of
eachFlexRaycycle.
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XNET Read (State Time Comm).vi

Purpose

Readsthetimeatwhichthesession’sinterfacecompleteditsintegrationwiththenetwork
cluster.Thisrepresentsthetimeatwhichcommunicationbegan.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromaLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

time communicatingreturnsthecommunicationtimeoftheinterfaceasa
LabVIEWabsolutetimestamp.

Iftheinterfaceisnotcommunicatingwhenthisreadiscalled,time 

communicatingreturnsaninvalidtime(0).

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanusethisXNET Read.viinstancewithanyXNETsessionmode.Becausethetimeis
associatedwiththeinterface,itcanapplytomultiplesessions.

ThisXNET Read.viinstancereturnstimeasaLabVIEWabsolutetimestampdatatype.

AfteryourapplicationstartstheXNETinterfacehardware,thecommunicationcontroller
beginstointegratewithECUsinthenetwork.Thetimestampatwhichthisintegrationstarts
isavailableusingXNET Read (State Time Start).vi.OncetheXNETinterfaceisfully
integratedandcommunicatingonthenetwork(transmittingandreceivingframes),thisVI
capturesandreturnsthetime.FortheCANprotocol,thetimedifferencebetweenStartand
Communicatingisverysmall.FortheFlexRayprotocol,thetimedifferencecanbemany
millisecondsduetofactorssuchasclocksynchronizationandcyclelength.
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XNET Read (State Time Current).vi

Purpose

ReadsthecurrentinterfacetimestampusinganXNETsession.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

time currentreturnsthecurrentinterfacetimestampasaLabVIEW
absolutetime.IftheinterfaceisnotstartedwhenXNET Read (State Time 

Current).vi iscalled,time current returnsaninvalidtime(0).

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanuseXNET Read (State Time Current).vi withanyXNETsessionmode.Because
thetimeisassociatedwiththeinterface,itcanapplytomultiplesessions.

XNET Read (State Time Current).vi returnstimeasaLabVIEWabsolutetimestampdata
type.Thetimestamprepresentsabsolutetimethattheinterfacetimebasesourcedrives.You
usethetimebasesourcetotimestampframestheinterfacereceives.ForaCANinterface,you
usethetimebasesourcetoschedulecyclicframetransmit.

TheinterfacetimebasesourceisnotnecessarilyconnectedtotheLabVIEWCPUclock,so
thistimestampcandriftrelativetotheLabVIEWtimeusedforinternallysourcedtimedloops
andGet Date/Time in Seconds.vi.

Formoreinformationabouttheinterfacetimebasesource,refertoXNET Connect 

Terminals.vi.



Chapter4 NI-XNETAPIforLabVIEW—XNETRead(StateTimeStart).vi

©NationalInstruments 4-255 NI-XNETHardwareandSoftwareManual

XNET Read (State Time Start).vi

Purpose

Readsthetimewhenthesessioninterfacestarteditsintegration.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

time startreturnstheinterfacestarttimeasaLabVIEWabsolute
timestamp.

IftheinterfaceisnotstartedwhenXNET Read (State Time Start).viis
called,time startreturnsaninvalidtime(0).

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanuseXNET Read (State Time Start).viwithanyXNETsessionmode.Becausethe
timeisassociatedwiththeinterface,itcanapplytomultiplesessions.

XNET Read (State Time Start).vireturnstimeasaLabVIEWabsolutetimestampdatatype.

YourapplicationtypicallystartstheinterfacesimplybycallingXNET Read.viorXNET 

Write.vi,becausetheXNETSessionAutoStart?propertyistruebydefault.IfyousetAuto
Start?tofalse,youstarttheinterfaceusingXNET Start.vi.IfyouuseXNET Connect 

Terminals.vitoimportastarttriggerfortheinterface,allsessionsforthatinterfacewaitfor
thetriggertooccurbeforestartingtheinterface.
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Oncetheinterfacestarts,thisVIcapturesandreturnsthetime.Unlessyouconnectastart
trigger,thistimegenerallyisknown,sothisVImaynotbeuseful.

AftertheXNETinterfacestarts,thecommunicationcontrollerbeginstointegratewithECUs
inthenetwork.Afterthisintegrationiscomplete,thetimeiscapturedandavailableusing
XNET Read (State Time Comm).vi.ThattimeoftenisusefulforFlexRay,becauseit
indicatesthetimewhentruecommunicationbegan.
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XNET Read (State Session Info).vi

Purpose

Returnsthecurrentstateforthesessionprovided.

Format

Inputs

session inisthesessiontoread.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

session info statereturnsthestateoftheprovidedsession.

Stopped (0)Allframesinthesessionarestopped.

Started (1)Allframesinthesessionarestarted.

Mix (2)Someframesinthesessionarestartedwhileotherframesare
stopped.

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanuseXNET Read (State Session Info).viwithanyXNETsessionmode.

XNET Read (State Session Info).vireturnsthestateofthesession’sobjects.Amixedstate
mayoccurwhenusingXNET Start.viorXNET Stop.viwiththeSessionOnlyoption.By
readingthisstate,yourapplicationcanensurethatallframesinthesessionhavestartedor
stopped.

IfthesessionisstartedwithanyoptionotherthanSessionOnly,thestateisknown,sothisVI
maynotbeuseful.
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XNET Write.vi

Purpose

WritesdatatothenetworkusinganXNETsession.

Description

TheinstancesofthispolymorphicVIspecifythetypeofdataprovided.

XNET Read.viandXNET Write.viareoptimizedforreal-timeperformance.XNET 

Write.viexecutesquicklyandavoidsaccesstosharedresourcesthatcaninducejitteronother
VIpriorities.

TheXNET Write.viinstancesareasynchronous,inthatdataiswrittentoahardwarebuffer,
buttheXNET Write.vireturnsbeforethecorrespondingframesaretransmittedontothe
network.IfyouneedtowaitforthedataprovidedtoXNET Write.vitotransmitontothe
network,useXNET Wait (Transmit Complete).vi.

TherearetwocategoriesofXNET WriteinstanceVIs:

• Signal:UsewhenthesessionmodeisSignalOutput.TheXNET Write.viinstancemust
matchthemodeexactly(forexample,theinstanceisSignalWaveformwhenthemodeis
SignalOutputWaveform).

• Frame:UsewhenthesessionmodeisFrameOutput.TheXNET Write.viinstance
specifiesthedesireddatatypeforframesandisnotrelatedtothemode.Foran
easy-to-usedatatype,usetheCAN,FlexRay,orLINinstance.

• State:Usetochangethesession’sinterfacestate.Youcanusetheseinstancesinaddition
toSignalorFrameinstances,andtheyarenotrelatedtothemode.Theseinstancesare
optimizedforperformance.Althoughpropertynodesmayprovidewriteaccesstosimilar
runtimedata,thosepropertiesarenotnecessarilyoptimizedforreal-timeloops.

TheXNET WriteinstanceVIsare:

• XNET Write (Signal Single-Point).vi:ThesessionmodeisSignalOutputSingle-Point.

• XNET Write (Signal Waveform).vi:ThesessionmodeisSignalOutputWaveform.

• XNET Write (Signal XY).vi:ThesessionmodeisSignalOutputXY.

• XNET Write (Frame CAN).vi:ThesessionusesaCANinterface,andthemodeis
FrameOutputStreamMode,FrameOutputSingle-PointMode,orFrameOutputQueued
Mode.Additionally,XNET Write (Frame CAN).vicanbecalledonanysignalorframe
inputsessionifitcontainsoneormoreEventRemoteframes(refertoCAN:Timing
Type).Inthiscase,itsignalsaneventtotransmitthoseremoteframes.

• XNET Write (Frame FlexRay).vi:ThesessionusesaFlexRayinterface,andthemode
isFrameOutputSingle-PointMode,FrameOutputQueuedMode,PDUOutput
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Single-PointMode(similartoFrameOutputSingle-PointMode),orPDUOutput
QueuedMode(similartoFrameOutputQueuedMode).

• XNET Write (Frame LIN).vi:ThesessionusesaLINinterface,andthemodeisFrame
OutputStreamMode,FrameOutputSingle-PointMode,orFrameOutputQueuedMode.

• XNET Write (Frame Raw).vi:Adatatypeforframeoutputthatisprotocolindependent
andmoreefficientthantheCAN,FlexRay,andLINinstances.

• XNET Write (State FlexRay Symbol).vi:WritesarequestfortheFlexRayinterfaceto
transmitasymbolontheFlexRaybus.

• XNET Write (State LIN Schedule Change).vi:SubmitsarequestfortheLINinterface
tochangetherunningschedule.
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XNET Write (Signal Single-Point).vi

Purpose

WritesdatatoasessionofSignalOutputSingle-PointMode.

Format

Inputs

session inisthesessiontowrite.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.Thesession
modemustbeSignalOutputSingle-Point.

dataprovidesaone-dimensionalarrayofsignalvalues.Eachsignalvalue
isscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedataprovidesthevalueforthenexttransmitofeachsignal.IfXNET 

Write (Signal Single-Point).viiscalledtwicebeforethenexttransmit,the
transmittedframeusessignalvaluesfromthesecondcalltoXNET Write 

(Signal Single-Point).vi.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal 

Output Single-Point Mode.

Atriggersignalwrittenavalueof0.0suppresseswritingofitsframe’sdata;
writingavaluenotequalto0.0enablesit.Formoreinformationabout
triggersignals,refertoSignal Output Single-Point Mode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Write (Signal Waveform).vi

Purpose

WritesdatatoasessionofSignalOutputWaveformMode.Thedatarepresentsawaveform
ofresampledvaluesforeachsignalinthesession.

Format

Inputs

session inisthesessiontowrite.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.Thesession
modemustbeSignalOutputWaveform.

dataprovidesaone-dimensionalarrayofLabVIEWwaveforms.

Thedatayouwriteisqueuedupfortransmitonthenetwork.Usingthe
defaultqueueconfigurationforthismode,andassuminga1000Hz
resamplerate,youcansafelywrite64framesifyouhaveasufficientlylong
timeout.Towritemoredata,refertotheXNETSessionNumberofValues
Unusedpropertytodeterminetheactualamountofqueuespaceavailable
forwriting.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal 

Output Waveform Mode.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thewaveformelementsare:

t0isthewaveformstarttime.ThisisaLabVIEWabsolute
timestamp.

Thisstarttimeisunused(reserved)forSignalOutputWaveform
mode.Ifyouchangeitfromitsdefaultvalueof0(invalid),XNET 

Write (Signal Waveform).vireturnsanerror.

dtisthewaveformdeltatime.ThisisaLabVIEWrelativetime
thatspecifiesthetimebetweeneachsampleintheYarray.
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LabVIEWrelativetimeisrepresentedas64-bitfloatingpointin
unitsofseconds.

Thisdeltatimeisunused(reserved)forSignalOutputWaveform
mode.Ifyouchangeitfromitsdefaultvalueof0,XNET Write 

(Signal Waveform).vireturnsanerror.

Yisthearrayofresampledsignalvalues.Eachsignalvalueis
scaled,64-bitfloatingpoint.

TheYarraysizemustbethesameforallwaveforms,becausethe
sizedeterminesthetotaltimelineforXNET Write (Signal 

Waveform).vi.IftheYarraysizesarenotthesame,XNET 

Write (Signal Waveform).vireturnsanerror.

timeoutisthetimetowaitforthedatatobequeuedfortransmit.The
timeoutdoesnotwaitforframestobetransmittedonthenetwork(referto
XNET Wait (Transmit Complete).vi).

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Write (Signal Waveform).viwaitsuptothat
timeoutforspacetobecomeavailableinqueues.Ifthespaceisnot
availablepriortothetimeout,atimeouterrorisreturned.

Iftimeoutisnegative,XNET Write (Signal Waveform).viwaits
indefinitelyforspacetobecomeavailableinqueues.

Iftimeoutis0,XNET Write (Signal Waveform).vidoesnotwaitand
immediatelyreturnsanerrorifalldatacannotbequeued.Regardlessofthe
timeoutused,ifatimeouterroroccurs,noneofthedataisqueued,soyou
canattempttocallXNET Write (Signal Waveform).viagainatalater
timewiththesamedata.

Thisinputisoptional.Thedefaultvalueis10.0(10seconds).

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Write (Signal XY).vi

Purpose

WritesdatatoasessionofSignalOutputXYMode.Thedatarepresentsasequenceofsignal
valuesfortransmitusingeachframe’stimingasthedatabasespecifies.

Format

Inputs

session inisthesessiontowrite.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.Thesession
modemustbeSignalOutputXY.

dataprovidesanarrayofLabVIEWclusters.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedatayouwriteisqueuedupfortransmitonthenetwork.Usingthe
defaultqueueconfigurationforthismode,youcansafelywrite64elements
ifyouhaveasufficientlylongtimeout.Towritemoredata,refertothe
XNETSessionNumberofValuesUnusedpropertytodeterminetheactual
amountofqueuespaceavailableforwriting.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal 

Output XY Mode.

Eachclustercontainstwoarrays,oneforvalue,andonefortimestamp.
Eachvalueismappedtoaframefortransmit.Whensignalsexistin
differentframes,thearraysizesmaybedifferentfromonecluster(signal)
toanother.

Theclusterelementsare:

timestampisthearrayofLabVIEWtimestamps.

Thetimestamparrayisunused(reserved)forSignalOutputXY.
Ifyouchangeitfromitsdefaultvalueofempty,XNET Write 

(Signal XY).vireturnsanerror.
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valueisthearrayofsignalvalues,oneforeachframethatcontains
thesignal.Frametransmissionistimedaccordingtotheframe
propertiesinthedatabase.

Eachsignalvalueisscaled,64-bitfloatingpoint.

timeoutisthetimetowaitforthedatatobequeuedfortransmit.The
timeoutdoesnotwaitforframestobetransmittedonthenetwork(referto
XNET Wait (Transmit Complete).vi).

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Write (Signal XY).viwaitsuptothat
timeoutforspacetobecomeavailableinqueues.Ifthespaceisnot
availablepriortothetimeout,atimeouterrorisreturned.

Iftimeoutisnegative,XNET Write (Signal XY).viwaitsindefinitelyfor
spacetobecomeavailableinqueues.

Iftimeoutis0,XNET Write (Signal XY).vidoesnotwaitand
immediatelyreturnswithatimeouterrorifalldatacannotbequeued.
Regardlessofthetimeoutused,ifatimeouterroroccurs,noneofthedata
isqueued,soyoucanattempttocallXNET Write (Signal XY).viagainat
alatertimewiththesamedata.

Thisinputisoptional.Thedefaultvalueis10.0(10seconds).

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Write (Frame CAN).vi

Purpose

WritesdatatoasessionasanarrayofCANframes.ThesessionmustuseaCANinterface
andFrameOutputStreamMode,FrameOutputQueuedMode,orFrameOutputSingle-Point
Mode.

Format

Inputs

session inisthesessiontowrite.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.Thesession
modemustbeFrameOutputStream,FrameOutputQueued,orFrame
OutputSingle-Point.

dataprovidesthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframevaluetotransmit.

ForaFrameOutputSingle-Pointsessionmode,theorderofframesinthe
arraycorrespondstotheorderinthesessionlist.

Thedatayouwriteisqueuedupfortransmitonthenetwork.Usingthe
defaultqueueconfigurationforthismode,youcansafelywrite64frames
ifyouhaveasufficientlylongtimeout.Towritemoredata,refertothe
XNETSessionNumberofValuesUnusedpropertytodeterminetheactual
amountofqueuespaceavailableforwrite.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Output Stream Mode,Frame Output Queued Mode,orFrame Output 

Single-Point Mode.

Additionally,XNET Write (Frame CAN).vicanbecalledonanysignal
orframeinputsessionifitcontainsoneormoreEventRemoteframes
(refertoCAN:TimingType).Inthiscase,itsignalsaneventtotransmit
thoseremoteframes.Thedataparameterisignoredinthiscase,andyou
cansetittoanemptyarray.
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TheelementsofeachclusterarespecifictotheCANprotocol.Formore
information,refertoAppendix A,Summary of the CAN Standard,orthe
CANprotocolspecification.

Theclusterelementsare:

identifieristheCANframearbitrationidentifier.

Ifextended?isfalse,theidentifierusesstandardformat,so11bits
ofthisidentifierarevalid.

Ifextended?istrue,theidentifierusesextendedformat,so29bits
ofthisidentifierarevalid.

extended?isaBooleanvaluethatdetermineswhetherthe
identifierusesextendedformat(true)orstandardformat(false).

echo?isnotusedfortransmit.Youmustsetthiselementtofalse.

typeistheframetype(decimalvalueinparentheses):

CAN Data (0) TheCANdataframecontainspayloaddata.
Thisisthemostcommonlyusedframetype
forCAN.InISOCANFDinterfacemode,
thistransmitsaframeaccordingtothe
interfacesetting(FDorFD+BRS).ISOCAN
FDmodeallowstransmittingCAN2.0,CAN
FD,orCANFD+BRSframesusingtheframe
type(refertothetypeslistedbelow).

CAN 2.0 Data (8) TheCANdataframecontainspayloaddata.
InISOCANFDinterfacemode,thisframeis
transmittedasaCAN2.0frame.Whenthe
interfaceisnotinISOCANFDmode,this
typeistreatedlikeCANData(0).

CAN FD Data (16) TheCANdataframecontainspayload
data.InISOCANFDinterfacemode,
thisframeistransmittedasaCANFD
(noBRS)frame.Whentheinterfaceis
notinISOCANFDmode,thistypeis
treatedlikeCANData(0).

CAN FD+BRS Data (24) TheCANdataframecontains
payloaddata.InISOCAN
FD+BRSmode,this frameis
transmittedasaCANFD+BRS
frame.Whentheinterfaceisnotin
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ISOCANFDmode,thistypeis
treatedlikeCANData(0).

CAN Remote (1) CANremoteframe.Yourapplication
transmitsaCANremoteframetorequestdata
forthecorrespondingidentifier.Aremote
ECUshouldrespondwithaCANdataframe
fortheidentifier,whichyoucanobtainusing
XNET Read.vi.

timestamprepresentsabsolutetimeusingtheLabVIEWabsolute
timestamptype.timestampisnotusedfortransmit.Youmustset
thiselementtothedefaultvalue,invalid(0).

payloadisthearrayofdatabytesforaCANdataframe.

Thearraysizeindicatesthepayloadlengthoftheframevalueto
transmit.AccordingtotheCANprotocol,thepayloadlength
rangeis0–8.ForCANFD,therangecanbe0–8,12,16,20,24,
32,48,or64.

WhenthesessionmodeisFrameOutputSingle-PointorFrame
OutputQueued,thenumberofbytesinthepayloadarraymustbe
lessthanorequaltothePayloadLengthpropertyofthe
correspondingframe.YoucanleaveallotherCANframecluster
elementsuninitialized.Formoreinformation,refertothesection
foreachmode.

Foratransmittedremoteframe(CAN Remote type),thepayload
lengthintheframevaluespecifiesthenumberofpayloadbytes
requested.Yourapplicationprovidesthispayloadlengthbyfilling
payloadwiththerequestednumberofbytes.Thisenablesyour
applicationtospecifytheframepayloadlength,buttheactual
valuesinthepayloadbytesareignored(notcontainedinthe
transmittedframe).

timeoutisthetimetowaitfortheCANframedatatobequeuedupfor
transmit.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Write (Frame CAN).viwaitsuptothat
timeoutforspacetobecomeavailableinqueues.Ifthespaceisnot
availablepriortothetimeout,atimeouterrorisreturned.
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Iftimeoutisnegative,XNET Write (Frame CAN).viwaitsindefinitely
forspacetobecomeavailableinqueues.

Iftimeoutis0,XNET Write (Frame CAN).vidoesnotwaitand
immediatelyreturnswithatimeouterrorifalldatacannotbequeued.
Regardlessofthetimeoutused,ifatimeouterroroccurs,noneofthedata
isqueued,soyoucanattempttocallXNET Write (Frame CAN).viagain
atalatertimewiththesamedata.

Thisinputisoptional.Thedefaultvalueis10.0(10seconds).

IfthesessionmodeisFrameOutputSingle-Point,youmustsettimeoutto
0.0.Becausethismodewritesthemostrecentvalueofeachframe,timeout
doesnotapply.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThedatarepresentsanarrayofCANframes.EachCANframeusesaLabVIEWclusterwith
CAN-specificelements.

TheCANframesareassociatedtothesession’slistofframesasfollows:

• FrameOutputStreamMode:Arrayofallframevaluesfortransmit(listignored).

• FrameOutputQueuedMode:Arrayofframevaluestotransmitforthesingleframe
specifiedinthelist.

• FrameOutputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.

• Anysignalorframeinputmode:Thedataparameterisignored,andyoucansetittoan
emptyarray.TheVItransmitsaneventremoteframe.
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XNET Write (Frame FlexRay).vi

Purpose

WritesdatatoasessionasanarrayofFlexRayframes.ThesessionmustuseaFlexRay
interfaceandFrameOutputQueuedModeorFrameOutputSingle-PointMode.

Format

Inputs

session inisthesessiontowrite.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.Thesession
modemustbeFrameOutputQueuedorFrameOutputSingle-Point.

FrameOutputStreammodeisnotsupportedforFlexRay.

dataprovidesthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframevaluetotransmit.

ForaFrameInputSingle-Pointsessionmode,theorderofframesinthe
arraycorrespondstotheorderinthesessionlist.

Thedatayouwriteisqueuedupfortransmitonthenetwork.Usingthe
defaultqueueconfigurationforthismode,andassumingframeswith
8 bytesofpayload,youcansafelywrite64framesifyouhaveasufficiently
longtimeout.Towritemoredata,refertotheXNETSessionNumberof
ValuesUnusedpropertytodeterminetheactualamountofqueuespace
availableforwrite.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Output Queued ModeorFrame Output Single-Point Mode.

TheelementsofeachclusterarespecifictotheFlexRayprotocol.Formore
information,refertoAppendix B,Summary of the FlexRay Standard,orthe
FlexRay Protocol Specification.
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Theclusterelementsare:

slotspecifiestheslotnumberwithintheFlexRaycycle.

cycle countspecifiesthecyclenumber.

TheFlexRaycyclecountincrementsfrom0to63,thenrollsover
backto0.

startup?isaBooleanvaluethatspecifieswhethertheframeisa
startupframe(true)ornot(false).

sync?isaBooleanvaluethatspecifieswhethertheframeisasync
frame(true)ornot(false).

preamble?isaBooleanvaluethatspecifiesthevalueofthe
payloadpreambleindicatorintheframeheader.

Iftheframeisinthestaticsegment,preamble?beingtrue
indicatesthepresenceofanetworkmanagementvectoratthe
beginningofthepayload.TheXNETClusterFlexRay:Network
ManagementVectorLengthpropertyspecifiesthenumberof
bytesatthebeginning.

Iftheframeisinthedynamicsegment,preamble?beingtrue
indicatesthepresenceofamessageIDatthebeginningofthe
payload.ThemessageIDisalways2bytesinlength.

Ifpreamble?isfalse,thepayloaddoesnotcontainanetwork
managementvectororamessageID.

chAisaBooleanvaluethatspecifieswhethertotransmitthe
frameonchannelA(true)ornot(false).

chBisaBooleanvaluethatspecifieswhethertotransmitthe
frameonchannelB(true)ornot(false).

echo?isnotusedfortransmit.Youmustsetthiselementtofalse.

typeistheframetype.typeisnotusedfortransmit,soyoumust
leavethiselementuninitialized.Allframevaluesareassumedto
betheFlexRay Datatype.FramesofFlexRay Datatypecontain
payloaddata.

TheFlexRay Nulltypeisnottransmittedbasedonthistype.As
specifiedintheXNETFrameFlexRay:TimingTypeproperty,the
FlexRaynullframeistransmittedwhenacyclicallytimedframe
doesnothavenewdata.



Chapter4 NI-XNETAPIforLabVIEW—XNETWrite(FrameFlexRay).vi

©NationalInstruments 4-271 NI-XNETHardwareandSoftwareManual

timestamprepresentsabsolutetimeusingtheLabVIEWabsolute
timestamptype.timestampisnotusedfortransmit.Youmustset
thiselementtothedefaultvalue,invalid(0).

Theslotandcyclecountspecifywhentheframetransmitsin
FlexRayglobaltime.

payloadisthearrayofdatabytesforFlexRayframesoftype
FlexRay Data.

Thearraysizeindicatesthepayloadlengthoftheframevalueto
transmit.AccordingtotheFlexRayprotocol,thelengthrangeis
0–254.

ForPDUoutputsessionmode,thepayloadisthearrayofdata
bytesforthespecificPDU,nottheentireframe.

WhenthesessionmodeisFrameOutputSingle-Point,Frame
OutputQueued,PDUOutputSingle-Point,orPDUOutput
Queued,thenumberofbytesinthepayloadarraymustmatchthe
PayloadLengthpropertyofthecorrespondingframe.Youcan
leaveallotherFlexRayframeclusterelementsuninitialized.For
moreinformation,refertothesectionforeachmode.

timeoutisthetimetowaitfortheFlexRayframedatatobequeuedupfor
transmit.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Write (Frame FlexRay).viwaitsuptothat
timeoutforspacetobecomeavailableinqueues.Ifthespaceisnot
availablepriortothetimeout,atimeouterrorisreturned.

Iftimeoutisnegative,XNET Write (Frame FlexRay).viwaits
indefinitelyforspacetobecomeavailableinqueues.

Iftimeoutis0,XNET Write (Frame FlexRay).vidoesnotwaitand
immediatelyreturnswithatimeouterrorifalldatacannotbequeued.
Regardlessofthetimeoutused,ifatimeouterroroccurs,noneofthedata
isqueued,soyoucanattempttocallXNET Write (Frame FlexRay).vi
againatalatertimewiththesamedata.

Thisinputisoptional.Thedefaultvalueis10.0(10seconds).

IfthesessionmodeisFrameOutputSingle-Point,youmustsettimeoutto
0.0.Becausethismodewritesthemostrecentvalueofeachframe,timeout
doesnotapply.
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error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThedatarepresentsanarrayofFlexRayframes.EachFlexRayframeusesaLabVIEWcluster
withFlexRay-specificelements.

TheFlexRayframesareassociatedtothesession’slistofframesasfollows:

• FrameOutputQueuedMode:Arrayofframevaluestotransmitforthesingleframe
specifiedinthelist.

• FrameOutputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.

• PDUOutputQueuedMode:Arrayofframe(PDUpayload)valuestotransmitforthe
singlePDUspecifiedinthelist.ThismodeissimilartoFrameOutputQueuedMode.

• PDUOutputSingle-PointMode:Arrayofsingleframe(PDUpayload)values,onefor
eachPDUspecifiedinthelist.ThismodeissimilartoFrameOutputSingle-PointMode.
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XNET Write (Frame LIN).vi

Purpose

WritesdatatoasessionasanarrayofLINframes.ThesessionmustuseaLINinterfaceand
FrameOutputStreamMode,FrameOutputQueuedMode,orFrameOutputSingle-Point
Mode.

Format

Inputs

session inisthesessiontowrite.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.Thesession
modemustbeFrameOutputStream,FrameOutputQueued,orFrame
OutputSingle-Point.

dataprovidesthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframevaluetotransmit.

ForaFrameInputSingle-Pointsessionmode,theorderofframesinthe
arraycorrespondstotheorderinthesessionlist.

ForFrameOutputQueuedsessionmode,thedatayouwriteisqueuedup
fortransmitonthenetwork.Usingthedefaultqueueconfigurationforthis
mode,youcansafelywrite64framesifyouhaveasufficientlylong
timeout.Towritemoredata,refertotheXNETSessionNumberofValues
Unusedpropertytodeterminetheactualamountofqueuespaceavailable
forwrite.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Output Stream Mode,Frame Output Queued Mode,orFrame Output 

Single-Point Mode.

TheelementsofeachclusterarespecifictotheLINprotocol.Formore
information,refertoAppendix C,Summary of the LIN Standard,orthe
LINprotocolspecification.
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Theclusterelementsare:

identifierisnotusedfortransmit.Youmustsetthiselementto0.

Eachframeisidentifiedbasedonthelistofframesorsignals
providedforthesession.Theactualidentifiertotransmitistaken
fromthedatabase(frameandscheduleproperties).Therefore,this
identifierintheframevalueisignored.

event slot?isnotusedfortransmit.Youmustsetthiselementto
false.

Thecurrentlyrunningscheduleisusedtomapthespecificframe
toacorrespondingscheduleentry(slot).Thescheduleentryitself
determineswhethertheslotisunconditional,sporadic,orevent
triggered.

event IDisnotusedfortransmit.Youmustsetthiselementto0.

echo?isnotusedfortransmit.Youmustsetthiselementtofalse.

typeistheframetype(decimalvalueinparentheses):

LIN Data (64) TheLINdataframecontainspayloaddata.
ThisiscurrentlytheonlyframetypeforLIN.

timestamprepresentsabsolutetimeusingtheLabVIEWabsolute
timestamptype.timestampisnotusedfortransmit.Youmustset
thiselementtothedefaultvalue,invalid(0).

payloadisthearrayofdatabytesforaLINdataframe.

Thearraysizeindicatesthepayloadlengthoftheframevalueto
transmit.AccordingtotheLINprotocol,thepayloadlengthrange
is0–8.

ThenumberofbytesinthepayloadarraymustmatchthePayload
Lengthpropertyofthecorrespondingframe.Youcanleaveall
otherLINframeclusterelementsuninitialized.Formore
information,refertothetopicforeachmode.

Ifyouusetheframepayloadwithinanevent-triggeredschedule
entry(slot),thefirstbyteofdataonthenetworkistheframe’s
payloadidentifier.TheLINstandardrequiresthisevenifthe
frametransmitsinanunconditionalorsporadicslot.Forthistype
ofLINframe,theactualdata(forexample,signalvalues)is
limitedto7bytes.Forthistypeofframe,youmustwritethefirst
byte(payloadof8bytesevenifonlythelast7areused),but
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NI-XNETignoresthevalueandfillsinthefirstbyteforyou,using
theknownframeIDfromthesession’sconfiguration.

timeoutisthetimetowaitfortheLINframedatatobequeuedupfor
transmit.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Write (Frame LIN).viwaitsuptothat
timeoutforspacetobecomeavailableinqueues.Ifthespaceisnot
availablepriortothetimeout,atimeouterrorisreturned.

Iftimeoutisnegative,XNET Write (Frame LIN).viwaitsindefinitelyfor
spacetobecomeavailableinqueues.

Iftimeoutis0,XNET Write (Frame LIN).vidoesnotwaitand
immediatelyreturnswithatimeouterrorifalldatacannotbequeued.
Regardlessofthetimeoutused,ifatimeouterroroccurs,noneofthedata
isqueued,soyoucanattempttocallXNET Write (Frame LIN).viagain
atalatertimewiththesamedata.

Thisinputisoptional.Thedefaultvalueis10.0(10seconds).

IfthesessionmodeisFrameOutputSingle-Point,youmustsettimeoutto
0.0.Becausethismodewritesthemostrecentvalueofeachframe,timeout
doesnotapply.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThedatarepresentsanarrayofLINframes.EachLINframeusesaLabVIEWclusterwith
LIN-specificelements.

TheLINframesareassociatedtothesession’slistofframesasfollows:

• FrameOutputStreamMode:Arrayofallframevaluesfortransmit(listignored).Ifthe
payloadisanemptyarray,onlytheheaderpartoftheLINframeistransmitted.Ifthe
payloadisnotanemptyarray,theheaderandresponsepartsoftheLINframeare
transmitted.
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• FrameOutputQueuedMode:Arrayofframevaluestotransmitforthesingleframe
specifiedinthelist.

• FrameOutputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.
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XNET Write (Frame Raw).vi

Purpose

Writesdatatoasessionasanarrayofrawbytes.

Format

Inputs

session inisthesessiontowrite.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.Thesession
modemustbeFrameOutputStreamMode,FrameOutputQueuedMode,
orFrameOutputSingle-PointMode.

dataprovidesthearrayofbytes,representingframestotransmit.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.
Thisframeformatisthesameforreadandwriteofrawdataandalsoisused
forlogfileexamples.

Ifneeded,youcanwritedataforapartialframe.Forexample,ifacomplete
rawframeis24bytes,youcanwrite12bytes,thenwritethenext12bytes.
Youtypicallydothiswhenyouarereadingrawframedatafromalogfile
andwanttoavoiditeratingthroughthedatatodetectthestartandendof
eachframe.

Forinformationaboutwhichelementsoftherawframeareapplicable,
refertotheXNET Write.viinstancefortheprotocolinuse(XNET Write 

(Frame CAN).vi,XNET Write (Frame FlexRay).vi,orXNET Write 

(Frame LIN).vi).

Thedatayouwriteisqueuedupfortransmitonthenetwork.Using
thedefaultqueueconfigurationforthismode,youcansafelywrite
1536 framesifyouhaveasufficientlylongtimeout.Towritemoredata,
refertotheXNETSessionNumberofValuesUnusedpropertyto
determinetheactualamountofqueuespaceavailableforwriting.
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Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame 

Output Stream Mode,Frame Output Queued Mode,orFrame Output 

Single-Point Mode.

timeoutisthetimetowaitfortherawdatatobequeuedupfortransmit.

ThetimeoutisaLabVIEWrelativetime,representedas64-bit
floating-pointinunitsofseconds.

Iftimeoutispositive,XNET Write (Frame Raw).viwaitsuptothat
timeoutforspacetobecomeavailableinqueues.Ifthespaceisnot
availablepriortothetimeout,atimeouterrorisreturned.

Iftimeoutisnegative,XNET Write (Frame Raw).viwaitsindefinitelyfor
spacetobecomeavailableinqueues.

Iftimeoutis0,XNET Write (Frame Raw).vidoesnotwaitand
immediatelyreturnswithatimeouterrorifalldatacannotbequeued.
Regardlessofthetimeoutused,ifatimeouterroroccurs,noneofthedata
isqueued,soyoucanattempttocallXNET Write (Frame Raw).viagain
atalatertimewiththesamedata.

Thisinputisoptional.Thedefaultvalueis10.0(10seconds).

IfthesessionmodeisFrameOutputSingle-Point,youmustsettimeoutto
0.0.Becausethismodewritesthemostrecentvalueofeachframe,timeout
doesnotapply.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thesessionmustuse
amodeofFrameOutputStream,FrameOutputQueued,orFrameOutputSingle-Point.The
rawframeformatisprotocolindependent,sothesessioncanuseeitheraCAN,FlexRay,or
LINinterface.

Therawframeformatmatchestheformatofdatatransferredto/fromtheXNEThardware.
Becauseitisnotconvertedto/fromLabVIEWclustersforeaseofuse,itismoreefficientwith
regardtoperformance.Thisinstancetypicallyisusedtoreadrawframedatafromalogfile
andwritethedatatotheinterfacefortransmit(replay).
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Therawframesareassociatedtothesession’slistofframesasfollows:

• FrameOutputStreamMode:Arrayofallframevaluesfortransmit(listignored).For
LIN,ifthepayloadelementisanemptyarray,onlytheheaderpartoftheLINframeis
transmitted.Ifthepayloadelementisnotanemptyarray,theheaderandresponseparts
oftheLINframearetransmitted.

• FrameOutputQueuedMode:Arrayofframevaluestotransmitforthesingleframe
specifiedinthelist.

• FrameOutputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.

• PDUOutputQueuedMode:Arrayofframe(PDUpayload)valuestotransmitforthe
singlePDUspecifiedinthelist.ThismodeissimilartoFrameOutputQueuedMode.

• PDUOutputSingle-PointMode:Arrayofsingleframe(PDUpayload)values,onefor
eachPDUspecifiedinthelist.ThismodeissimilartoFrameOutputSingle-PointMode.
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XNET Write (State FlexRay Symbol).vi

Purpose

WritesarequestfortheFlexRayinterfacetotransmitasymbolontheFlexRaybus.Youcan
usethisXNET WriteVIwithanyinputoroutputsessionforFlexRay.

Format

Inputs

session inisthesessiontouseforthesymbolwrite.Thissessionisselected
fromtheLabVIEWprojectorreturnedfromXNET Create Session.vi.The
sessionmustuseaFlexRayinterface.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

YoucanuseXNET Write (State FlexRay Symbol).viwithanyXNETsessionmode,aslong
asthesessioninterfaceisFlexRay.BecausethesymbolwriteappliestotheFlexRayinterface,
itcanapplytomultiplesessions.

AftercallingXNET Write (State FlexRay Symbol).vi,theXNETinterfacetransmitsthe
symbolduringthesymbolwindowoftheFlexRaycyclefollowingthecurrentlyexecuting
cycle.IfyoucallXNET Write (State FlexRay Symbol).vimultipletimes,onlythemost
recentsymbolistransmitted.
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XNET Write (State LIN Schedule Change).vi

Purpose

WritearequestfortheLINinterfacetochangetherunningschedule.YoucanusethisXNET 

WriteVIwithanyinputoroutputsessionforLIN.

Format

Inputs

session inisthesessiontousefortheschedulechange.Thissessionis
selectedfromtheLabVIEWprojectorreturnedfromXNET Create 

Session.vi.ThesessionmustuseaLINinterface.

dataistheXNETLINschedule.Althoughthedatatypeforthisinputisthe
XNETLINScheduleI/OName,youalsocanwireastring.

Thedatainputsupportsthefollowingoptions:

• XNET LIN Schedule I/O Name:YoucanusethecompleteI/Oname.
ThisprovidesfeaturessuchastheabilitytochoosefromLIN
schedulesinaselecteddatabase.

• String with XNET LIN short name:IfyouprefertousetheXNET
LINScheduleName(Short)property,youcanwireinthepropertyas
astring.

• String with decimal number:Thisisinterpretedasanindexintothe
XNETClusterLIN:Schedulespropertyusedforthissession.Ifyouare
editingyourdatabasefiletoadd/removeLINschedules,thisindexmay
change,inwhichcasethenameistherecommendedoption.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

YoucanuseXNET Write (State LIN Schedule Change).viwithanyXNETsessionmode,
aslongasthesessioninterfaceisLIN.BecausetheschedulechangeappliestotheLIN
interface,itcanapplytomultiplesessions.

AccordingtotheLINprotocol,onlythemasterexecutesschedules,notslaves.IftheXNET
SessionInterface:LIN:Master?propertyisfalse(slave),thiswritefunctionimplicitlysetsthat
propertytotrue(master).Iftheinterfacecurrentlyisrunningasaslave,thiswritereturnsan
error,becauseitcannotchangetomasterwhilerunning.

TheXNET Write (State LIN Schedule Change).vibehaviordependsontheRunMode
propertyoftheXNETLINschedulethatyouwireinasdata:

• Continuous:Thismodechangesthesinglerun-continuousschedulefortheinterface.
Thesinglerun-continuousscheduleexecutesallitsentries(slots)repetitively,starting
overwiththefirstentryafterrunningthelastentry.

Therun-continuousscheduleishandledasifitislowestpriority.Ifyouwritearun-once
scheduleinthemiddleofarun-continuousexecution,therun-continuousscheduleis
interruptedafterthecurrentslotfinishes.Theschedulerswitchestotherun-once
schedule,andwhenallrun-onceschedulesaredone,theschedulerreturnstotheslotin
therun-continuousschedulewhereitleftoff.Forexample,ifrun-continuousscheduleA
has4slots,anditisexecutingslot2whenarun-oncescheduleBiswritten,slot2ofA
finishes,thenallslotsofscheduleBrun,thentheschedulerreturnstoslot3of
schedule A.

Onlyonerun-continuousscheduleexistsatatime.Ifyouchangefromone
run-continuousscheduletoanotherinthemiddleofarun,thecurrentschedulecompletes
allofitsslots,thentheschedulerchangestothenewrun-continuousschedule.

• Once:Thismodewritesarequestforarun-onceschedule.Multiplerun-onceschedules
canbependingforexecution.Eachrun-oncescheduleexecutesallitsentries(slots),and
thenitisconsidereddone.

Eachrun-onceschedulehasapriorityfrom1to254.Lowervaluescorrespondtohigher
priority(1ishighest).TheLINinterface’sschedulermaintainsapriorityqueueof
run-onceschedulerequests.Thismeansthehighest-priorityrun-oncescheduleexecutes
first,followedbythenextrun-onceinpriority,andwhennorun-onceschedulesare
pending,theinterfacereturnstotherun-continuousschedule.

Arun-onceschedulecannotinterruptanotherrun-onceschedule.Forexample,if
run-oncescheduleXhas3slotsandisexecutingslot0whenarun-oncescheduleYwith
higherpriorityiswritten,slots0,1,and2ofXfinish,thenallslotsofscheduleYrun.
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• Null:Thismodestopsschedulerexecutionafterthecurrentslotisfinished.Thequeueof
run-onceschedulesisflushed(allelementsdiscarded).

Thenullscheduleisconsideredthehighestpriorityschedule.Itoverridesthesingle
run-continuousschedule,thusactingasthedefaultschedulingbehavior.Forexample,if
youwriteanullschedule,thenwritearun-onceschedule,therun-oncescheduleexecutes
allitsslots,thencommunicationstops(returnstonullschedule).

XNET Write (State LIN Schedule Change).vidoesnotwaitfortherequestedschedule
tofinishexecutionpriortoreturn.TheVIdoesnotwaitforthescheduletobegin
execution,becauseinthecaseofrun-onceschedules,thatmaytakealongtime
(dependingonpriority).BecausethisVIsimplywritesaschedulerequestandreturns,it
issafetousewithinahigh-priorityloopinLabVIEWReal-Time.

NodeconfigurationishandledusingXNET Write (State LIN Schedule Change).viinstead
ofXNET Write (State LIN Diagnostic Schedule Change).vi.Wirethenodeconfiguration
scheduledefinedfortheLINclusterintoXNET Write (State LIN Schedule Change).viso
thatitisthefirstscheduleexecutedfortheLIN,witharunmodeofonce.Thedataforeach
nodeconfigurationservicerequestentryinthenodeconfigurationscheduleisautomatically
transmittedbythemaster.Afterthenodeconfigurationschedulehascompleted,useXNET 

Write (State LIN Diagnostic Schedule Change).vitowritemasterrequestmessagesand
queryforslaveresponsemessages,orXNET Write (State LIN Schedule Change).vitorun
normalschedules.
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XNET Write (State LIN Diagnostic Schedule Change).vi

Purpose

WritearequestfortheLINinterfacetochangethediagnosticschedule.Youcanusethis
XNET WriteVIwithanyinputoroutputsessionforLIN.

Format

Inputs

session inisthesessiontouseforthediagnosticschedulechange.This
sessionisselectedfromtheLabVIEWprojectorreturnedfromXNET 

Create Session.vi.ThesessionmustuseaLINinterface.

diagnostic scheduleisaring(enumeratedlist)withthefollowingvalues:

Thisspecifieswhichdiagnosticschedulethemasterexecutes:

• Null:Themasterdoesnotexecuteanydiagnosticschedule.Nomaster
requestorslaveresponseheadersaretransmittedontheLIN.

• Master Request:Themasterexecutesadiagnosticmasterrequest
schedule(transmitsamasterrequestheaderontotheLIN)ifitcan.
First,amasterrequestschedulemustbedefinedfortheLIN
cluster in theimportedorin-memorydatabase.Otherwise,error
nxErrDiagnosticScheduleNotDefinedisreturnedwhenattemptingto
setthisvalue.Second,themastermusthaveaframeoutputqueued
sessioncreatedforthemasterrequestframe,andtheremustbeoneor
morenewmasterrequestframespendinginthequeue.Ifnonew
framesarependingintheoutputqueue,nomasterrequestheaderis
transmitted.Thisallowsthetimingofmasterrequestheader

String Value

Null 0

MasterRequest 1

SlaveResponse 2
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transmissiontobecontrolledbythetimingofmasterrequestframe
writestotheoutputqueue.

Iftherearenonormalschedulespending,themasteriseffectively
in diagnostics-onlymode,andmasterrequestheadersare
transmitted ataratedeterminedbytheslotdelaydefinedforthe
master request frame slotinthemasterrequestscheduleorthe
nxPropSession_IntfLINDiagSTmintime,whicheverisgreater,andthe
stateofthemasterrequestframeoutputqueueasdescribedabove.

Iftherearenormalschedulespending,themasteriseffectivelyin
diagnostics-interleavedmode,andamasterrequestheader
transmissionisinsertedbetweeneachcompleteexecutionofa
run-onceorrun-continuousschedule.Thishappensaslongasthe
nxPropSession_IntfLINDiagSTmintimehasbeenmet,andthereare
oneormorenewmasterrequestframespendinginthemasterrequest
frameoutputqueue.

• Slave Response:Themasterexecutesadiagnosticslaveresponse
schedule(transmitsaslaveresponseheaderontotheLIN)ifit
can. A slaveresponseschedulemustbedefinedfortheLIN
cluster in the importedorin-memorydatabase.Otherwise,error
nxErrDiagnosticScheduleNotDefinedisreturnedwhenattemptingto
setthisvalue.

Iftherearenonormalschedulespending,themasteriseffectivelyin
diagnostics-onlymode,andslaveresponseheadersaretransmittedat
therateoftheslotdelaydefinedfortheslaveresponseframeslotinthe
slaveresponseschedule.Theaddressedslavemayormaynotrespond
toeachheader,dependingonitsspecifiedP2minandSTmintimings.

Iftherearenormalschedulespending,themasteriseffectivelyin
diagnostics-interleavedmode,andaslaveresponseheader
transmissionisinsertedbetweeneachcompleteexecutionofa
run-onceorrun-continuousschedule.Hereagain,theaddressedslave
mayormaynotrespondtoeachheader,dependingonitsspecified
P2minandSTmintimings.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

YoucanuseXNET Write (State LIN Diagnostic Schedule Change).viwithanyXNET
sessionmode,aslongasthesessioninterfaceisLIN.Becausetheschedulechangeappliesto
theLINinterface,itcanapplytomultiplesessions.

AccordingtotheLINprotocol,onlythemasterexecutesschedules,notslaves.IftheXNET
SessionInterface:LIN:Master?propertyisfalse(slave),thiswritefunctionimplicitlysetsthat
propertytotrue(master).Iftheinterfacecurrentlyisrunningasaslave,thiswritereturnsan
error,becauseitcannotchangetomasterwhilerunning.

UseXNET Write (State LIN Diagnostic Schedule Change).vitotransmitmasterrequest
messagesandqueryforslaveresponsemessagesafternodeconfigurationhasbeen
performed.NodeconfigurationshouldbehandledusingXNET Write (State LIN Schedule 

Change).vi.WirethenodeconfigurationscheduledefinedfortheLINclusterintothatVIso
thatitisthefirstscheduleexecutedfortheLIN.RefertothedescriptionforXNET Write 

(State LIN Schedule Change).viformoreinformationaboutusingittoperformnode
configuration.
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Database Subpalette

Thissubpaletteincludesfunctionsforaccessingdatabasesthatspecifytheembeddednetwork
configuration,includingframeandsignaldatathatistransferred.Youcanusethesefunctions
toretrieveinformationfromdatabasefiles,createnewdatabaseobjectsinLabVIEW,andedit
andsavenewdatabasefiles.

XNET Database Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETDatabaseI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Clusters

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETDatabase

Short Name

Clsts

Description

ReturnsanarrayofI/OnamesofXNETClustersinthisdatabase.

Aclusterisassignedtoadatabasewhentheclusterobjectiscreated.Youcannotchangethis
assignmentafterwards.

Youcanuseanarrayelementtoreadorwritetheclusterproperties(forexample,cluster
protocolorclusterframes).RefertoXNET Cluster I/O Nameforinformationaboutusing
XNETI/Onames.

FIBEXfilescancontainanynumberofclusters,andeachclusterusesauniquename.

ForCANdb(.dbc),LDF(.ldf),orNI-CAN(.ncd)files,thefilecontainsonlyonecluster,
andnoclusternameisstoredinthefile.Forthesedatabaseformats,NI-XNETusesthename
Clusterforthesinglecluster.
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ShowInvalidFromOpen?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETDatabase

Short Name

ShowInvalid?

Description

Showsframesandsignalsthatareinvalidatdatabaseopentime.

Afteropeningadatabase,thispropertyalwaysissettofalse,meaningthatinvalidclusters,
frames,andsignalsarenotreturnedinpropertiesthatreturnXNETI/ONamesforthe
database(forexample,XNETClusterFramesandXNETFrameSignals).Invalidclusters,
frames,andsignalsareincorrectlydefinedandthereforecannotbeusedinthebus
communication.ThefalsesettingisrecommendedwhenyouusethedatabasetocreateXNET
sessions.

Incasethedatabasewasopenedtocorrectinvalidconfiguration(forexample,inadatabase
editor),youmustsetthepropertytotruepriortoreadingpropertiesthatreturnXNETI/O
Namesforthedatabase(forexample,XNETClusterFramesandXNETFrameSignals).

Forinvalidobjects,theXNETClusterConfigurationStatus,XNETFrameConfiguration
Status,andXNETSignalConfigurationStatuspropertiesreturnanerrorcodethatexplains
theproblem.Forvalidobjects,ConfigurationStatusreturnssuccess(noerror).

Clusters,frames,andsignalsthatbecameinvalidafterthedatabaseisopenedarestillreturned
fromtheXNETDatabaseClusters,XNETClusterFrames,andXNETFrameSignals
properties,evenifShowInvalidFromOpen?isfalseandConfigurationStatusreturnsanerror
code.Forexample,ifyouopentheframewithvalidproperties,thenyousettheStartBit
beyondthepayloadlength,theConfigurationStatusreturnsanerror,buttheframeisreturned
fromXNETClusterFrames.
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XNET Database Constant

ThisconstantprovidestheconstantformoftheXNETDatabaseI/Oname.Youdraga
constanttotheblockdiagramofyourVI,thenselectadatabase.Youcanchangeconstants
onlyduringconfiguration,priortorunningtheVI.Foracompletedescription,refertoXNET 

Database I/O Name.

XNET Cluster Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETClusterI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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FlexRay Properties

ThissectionincludestheXNETClusterFlexRayproperties.

FlexRay:Action Point Offset

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.ActPtOff

Description

Thispropertyspecifiesthenumberofmacroticks(MT)thattheactionpointisoffsetfromthe
beginningofastaticslotorsymbolwindow.

ThispropertycorrespondstotheglobalclusterparametergdActionPointOffsetinthe
FlexRay Protocol Specification.

Theactionpointisthatpointwithinagivenslotwheretheactualtransmissionofaframe
starts.Thisisslightlylaterthanthestartoftheslot,toallowforaclockdriftbetweenthe
networknodes.

Therangeforthispropertyis1–63MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:CAS Rx Low Max

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.CASRxLMax

Description

Thispropertyspecifiestheupperlimitofthecollisionavoidancesymbol(CAS)acceptance
window.TheCASsymbolistransmittedbytheFlexRayinterface(node)duringthesymbol
windowwithinthecommunicationcycle.AreceivingFlexRayinterfaceconsiderstheCAS
tobevalidifthepattern’slowleveliswithin29gdBit(cdCASRxLowMin)andCASRx
LowMax.

ThispropertycorrespondstotheglobalclusterparametergdCASRxLowMaxintheFlexRay 

Protocol Specification.

Thevaluesforthispropertyareintherange67–99gdBit.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Channels

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.Channels

Description

ThispropertyspecifiestheFlexRaychannelsusedinthecluster.Framesdefinedinthiscluster
areexpectedtousethechannelsthispropertyspecifies.RefertotheXNETFrame
FlexRay:ChannelAssignmentproperty.

ThispropertycorrespondstotheglobalclusterparametergChannelsintheFlexRay Protocol 

Specification.

AFlexRayclustersupportstwoindependentnetworkwires(channelsAandB).Youcan
choosetousebothoronlyoneinyourcluster.

Thevalues(enumeration)forthispropertyare:

1 ChannelAonly

2 ChannelBonly

3 ChannelsAandB

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cluster Drift Damping

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.ClstDriftDmp

Description

Thispropertyspecifiestheclusterdriftdampingfactor,basedonthelongestmicrotickused
inthecluster.UsethisglobalFlexRayparametertocomputethelocalclusterdriftdamping
factorforeachclusternode.YoucanaccessthelocalclusterdriftfortheXNETFlexRay
interfacefromtheXNETSessionInterface:FlexRay:ClusterDriftDampingproperty.

ThispropertycorrespondstotheglobalclusterparametergdClusterDriftDampinginthe
FlexRay Protocol Specification.

Thevaluesforthispropertyareintherange0–5MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cold Start Attempts

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.ColdStAts

Description

Thispropertyspecifiesthemaximumnumberoftimesanodeinthisclustercanstartthe
clusterbyinitiatingschedulesynchronization.Thisglobalclusterparameterisapplicableto
allclusternotesthatcanperformacoldstart(sendstartupframes).

ThispropertycorrespondstotheglobalclusterparametergColdStartAttemptsinthe
FlexRay Protocol Specification.

Thevaluesforthispropertyareintherange2–31.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cycle

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.Cycle

Description

ThispropertyspecifiesthedurationofoneFlexRaycommunicationcycle,expressedin
microseconds.

ThispropertycorrespondstotheglobalclusterparametergdCycleintheFlexRay Protocol 

Specification.

Allframetransmissionscompletewithinacycle.Afterthistime,theframetransmissions
restartwiththefirstframeinthenextcycle.Thecommunicationcyclecountsincrementfrom
0–63,afterwhichthecyclecountresetsbackto0.

Therangeforthispropertyis10–16000s.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Dynamic Segment Start

Data Type Direction Required? Default

ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Short Name

FlexRay.DynSegStart

Description

Thispropertyspecifiesthestartofthedynamicsegment,expressedasthenumberof
macroticks(MT)fromthestartofthecycle.

Therangeforthispropertyis8–15998MT.

Thispropertyiscalculatedfromotherclusterproperties.Itisbasedonthetotalstaticsegment
size.Itissetto0iftheFlexRay:NumberofMinislotspropertyis0(nodynamicsegment
exists).
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FlexRay:Dynamic Slot Idle Phase

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.DynSlotIdlPh

Description

Thispropertyspecifiesthedynamicslotidlephaseduration.

ThispropertycorrespondstotheglobalclusterparametergdDynamicSlotIdlePhaseinthe
FlexRay Protocol Specification.

Thevaluesforthispropertyareintherange0–2minislots.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.



Chapter4 NI-XNETAPIforLabVIEW—XNETClusterPropertyNode

©NationalInstruments 4-299 NI-XNETHardwareandSoftwareManual

FlexRay:Latest Guaranteed Dynamic Slot

Data Type Direction Required? Default

ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Short Name

FlexRay.LatestGuarDyn

Description

ThispropertyspecifiesthehighestslotIDinthedynamicsegmentthatstillcantransmita
full-length(forexample,PayloadLengthDynamicMaximum)frame,providedallprevious
slotsinthedynamicsegmenthavetransmittedfull-lengthframesalso.

AlargerslotIDcannotbeguaranteedtotransmitafull-lengthframeineachcycle(although
aframemightgooutdependingonthedynamicsegmentload).

Therangeforthispropertyis2–2047slots.

Thisread-onlypropertyiscalculatedfromotherclusterproperties.IftheNumberofMinislots
iszero,nodynamicslotsexist,andthispropertyreturns0.Otherwise,theNumberof
MinislotsisusedalongwithPayloadLengthDynamicMaximumtodeterminethelatest
dynamicslotguaranteedtotransmitinthenextcycle.Inotherwords,whenallpreceding
dynamicslotstransmitwithPayloadLengthDynamicMaximum,thisdynamicslotalsocan
transmitwithPayloadLengthDynamicMaximum,anditsframeendspriortotheendofthe
dynamicsegment.
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FlexRay:Latest Usable Dynamic Slot

Data Type Direction Required? Default

Read N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Short Name

FlexRay.LatestUsableDyn

Description

ThispropertyspecifiesthehighestslotIDinthedynamicsegmentthatcanstilltransmita
full-length(thatis,PayloadLengthDynamicMaximum)frame,providednootherframes
havebeensentinthedynamicsegment.

AlargerslotIDcannottransmitafull-lengthframe(butcouldprobablystilltransmitashorter
frame).

Therangeforthispropertyis2–2047.

Thisread-onlypropertyiscalculatedfromotherclusterproperties.IftheNumberofMinislots
iszero,nodynamicslotsexist,andthispropertyreturns0.Otherwise,NumberofMinislots
isusedalongwithPayloadLengthDynamicMaximumtodeterminethelatestdynamicslot
thatcanbeusedwhenallprecedingdynamicslotsareempty(zeropayloadlength).Inother
words,thispropertyiscalculatedundertheassumptionthatallotherdynamicslotsuseonly
oneminislot,andthisdynamicslotusesthenumberofminislotsrequiredtodeliverthe
maximumpayload.Theframeforthisdynamicslotmustendpriortotheendofthedynamic
segment.Anyframetransmittedinaprecedingdynamicslotislikelytoprecludethisslot’s
frame.
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FlexRay:Listen Noise

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.LisNoise

Description

Thispropertyspecifiestheupperlimitforthestartupandwakeuplistentimeoutinthe
presenceofnoise.ItisusedasamultiplierfortheInterface:FlexRay:ListenTimeoutproperty.

ThispropertycorrespondstotheglobalclusterparametergListenNoiseintheFlexRay 

Protocol Specification.

Thevaluesforthispropertyareintherange2–16.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Macro Per Cycle

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.MacroPerCycle

Description

Thispropertyspecifiesthenumberofmacroticksinacommunicationcycle.Forexample,if
theFlexRaycyclehasadurationof5ms(5000s),andthedurationofamacrotickis1s,
theXNETClusterFlexRay:MacroPerCyclepropertyis5000.

ThispropertycorrespondstotheglobalclusterparametergMacroPerCycleintheFlexRay 

Protocol Specification.

Themacrotick(MT)isthebasictimingunitintheFlexRaycluster.Nearlyalltiming
dependentpropertiesareexpressedintermsofmacroticks.

Therangeforthispropertyis10–16000MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Macrotick

Data Type Direction Required? Default

Read N/A CalculatedfromOtherClusterParameters

Property Class

XNETCluster

Short Name

FlexRay.Macrotick

Description

Thispropertyspecifiesthedurationoftheclusterwidenominalmacrotick,expressedin
microseconds.

ThispropertycorrespondstotheglobalclusterparametergdMacrotickintheFlexRay 

Protocol Specification.

Themacrotick(MT)isthebasictimingunitintheFlexRaycluster.Nearlyall
timing-dependentpropertiesareexpressedintermsofmacroticks.

Therangeforthispropertyis1–6s.

ThispropertyiscalculatedfromtheFlexRay:CycleandFlexRay:MacroPerCycleproperties
androundedtothenearestpermittedvalue.
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FlexRay:Max Without Clock Correction Fatal

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.MaxWoClkCorFat

Description

Thispropertydefinesthenumberofconsecutiveeven/oddcyclepairswithmissingclock
correctiontermsthatcausethecontrollertotransitionfromtheProtocolOperationControl
statusofNormalActiveorNormalPassivetotheHaltstate.Usethisglobalparameterasa
thresholdfortestingtheclockcorrectionfailurecounter.

Thispropertycorrespondstotheglobalclusterparameter
gMaxWithoutClockCorrectionFatalintheFlexRay Protocol Specification.

Thevaluesforthispropertyareintherange1–15even/oddcyclepairs.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Max Without Clock Correction Passive

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.MaxWoClkCorPas

Description

Thispropertydefinesthenumberofconsecutiveeven/oddcyclepairswithmissingclock
correctiontermsthatcausethecontrollertotransitionfromtheProtocolOperationControl
statusofNormalActivetoNormalPassive.Usethisglobalparameterasathresholdfor
testingtheclockcorrectionfailurecounter.

Note Thisproperty,MaxWithoutClockCorrectionPassive,<=MaxWithoutClock
CorrectionFatal<=15.

Thispropertycorrespondstotheglobalclusterparameter
gMaxWithoutClockCorrectionPassiveintheFlexRay Protocol Specification.

Thevaluesforthispropertyareintherange1–15even/oddcyclepairs.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Minislot Action Point Offset

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

MinislotActPt

Description

Thispropertyspecifiesthenumberofmacroticks(MT)theminislotactionpointisoffsetfrom
thebeginningofaminislot.

ThispropertycorrespondstotheglobalclusterparametergdMinislotActionPointOffsetin
theFlexRay Protocol Specification.

Theactionpointisthatpointwithinagivenslotwheretheactualtransmissionofaframe
starts.Thisisslightlylaterthanthestartoftheslottoallowforaclockdriftbetweenthe
networknodes.

Therangeforthispropertyis1–31MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Minislot

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.Minislot

Description

Thispropertyspecifiesthedurationofaminislot,expressedinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdMinislotintheFlexRay Protocol 

Specification.

InthedynamicsegmentoftheFlexRaycycle,framescanhavevariablepayloadlength.

Minislotsarethedynamicsegmenttimeincrements.Inaminislot,adynamicframecanstart
transmission,butitusuallyspansseveralminislots.Ifnoframetransmits,theslotcounter
(slotID)isincrementedtoallowforthenextframe.

ThetotaldynamicsegmentlengthisdeterminedbymultiplyingthispropertybytheNumber
OfMinislotsproperty.ThetotaldynamicsegmentlengthmustbeshorterthantheMacroPer
Cyclepropertyminusthetotalstaticsegmentlength.

Therangeforthispropertyis2–63MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Network Management Vector Length

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.NMVecLen

Description

ThispropertyspecifiesthelengthoftheNetworkManagementvector(NMVector)ina
cluster.

OnlyframestransmittedinthestaticsegmentofthecommunicationcycleusetheNMVector.
TheNMVectorlengthspecifiesthenumberofbytesinthepayloadsegmentoftheFlexRay
frametransmittedinthestatussegmentthatcanbeusedastheNMVector.

Thispropertycorrespondstotheglobalclusterparameter
gNetworkManagementVectorLengthintheFlexRay Protocol Specification.

Therangeforthispropertyis0–12bytes.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:NIT Start

Data Type Direction Required? Default

Read N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Short Name

FlexRay.NITStart

Description

ThispropertyspecifiesthestartoftheNetworkIdleTime(NIT),expressedasthenumberof
macroticks(MT)fromthestartofthecycle.

TheNITisaperiodattheendofaFlexRaycommunicationcyclewherenoframesare
transmitted.Thenetworknodesuseittore-synctheirclockstothecommonnetworktime.

Therangeforthispropertyis8–15998MT.

Thispropertyiscalculatedfromotherclusterproperties.Itisthetotalsizeofthestaticand
dynamicsegmentsplusthesymbolwindowlength,whichisoptionalinaFlexRay
communicationcycle.
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FlexRay:NIT

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.NIT

Description

ThispropertyistheNetworkIdleTime(NIT)duration,expressedinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdNITintheFlexRay Protocol 

Specification.

TheNITisaperiodattheendofaFlexRaycommunicationcyclewherenoframesare
transmitted.Thenetworknodesuseittore-synctheirclockstothecommonnetworktime.

ConfiguretheNITtobetheMacroPerCyclepropertyminusthetotalstaticanddynamic
segmentlengthsminustheoptionalsymbolwindowduration.

Therangeforthispropertyis2–805MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Number of Minislots

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.NumMinislt

Description

Thispropertyspecifiesthenumberofminislotsinthedynamicsegment.

ThispropertycorrespondstotheglobalclusterparametergNumberOfMinislotsinthe
FlexRay Protocol Specification.

IntheFlexRaycycledynamicsegment,framescanhavevariablepayloadlengths.

Minislotsarethedynamicsegmenttimeincrements.Inaminislot,adynamicframecanstart
transmission,butitusuallyspansseveralminislots.Ifnoframetransmits,theslotcounter
(slotID)isincrementedtoallowforthenextframe.

ThetotaldynamicsegmentlengthisdeterminedbymultiplyingthispropertybytheMinislot
property.ThetotaldynamicsegmentlengthmustbeshorterthantheMacroPerCycle
propertyminusthetotalstaticsegmentlength.

Therangeforthispropertyis0–7986.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Number of Static Slots

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.NumStatSlt

Description

Thispropertyspecifiesthenumberofstaticslotsinthestaticsegment.

ThispropertycorrespondstotheglobalclusterparametergNumberOfStaticSlotsinthe
FlexRay Protocol Specification.

Eachstaticslotisusedtotransmitone(static)frameonthebus.

ThetotalstaticsegmentlengthisdeterminedbymultiplyingthispropertybytheStaticSlot
property.ThetotalstaticsegmentlengthmustbeshorterthantheMacroPerCycleproperty.

Therangeforthispropertyis2–1023.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Offset Correction Start

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.OffCorSt

Description

ThispropertyspecifiesthestartoftheoffsetcorrectionphasewithintheNetworkIdleTime
(NIT),expressedasthenumberofmacroticks(MT)fromthestartofthecycle.

ThispropertycorrespondstotheglobalclusterparametergOffsetCorrectionStartinthe
FlexRay Protocol Specification.

TheNITisaperiodattheendofaFlexRaycommunicationcyclewherenoframesare
transmitted.Thenetworknodesuseittore-synctheirclockstothecommonnetworktime.

TheOffsetCorrectionStartisusuallyconfiguredtobeNITStart+1,butcandeviatefromthat
value.

Therangeforthispropertyis9–15999MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Payload Length Dynamic Maximum

Data Type Direction Required? Default

Read/Write N/A ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.PayldLenDynMax

Description

Thispropertyspecifiesthemaximumofthepayloadlengthsofalldynamicframes.

IntheFlexRaycycledynamicsegment,framescanhavevariablepayloadlength.

Therangeforthispropertyis0–254bytes(evennumbersonly).

Thevaluereturnedforthispropertyisthemaximumofthepayloadlengthsofallframes
definedforthedynamicsegmentinthedatabase.

UsethispropertytocalculatetheLatestUsableDynamicSlotandLatestGuaranteed
DynamicSlotproperties.

Youmaytemporarilysetthistoalargervalue(ifitisnotyetthemaximum),andthenthis
valueisreturnedforthisproperty.Butthissettingislostoncethedatabaseisclosed,andafter
areopen,themaximumoftheframesisreturnedagain.Thechangedvalueisreturnedfrom
theFlexRay:PayloadLengthDynamicMaximumpropertyuntilthedatabaseisclosed.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.



Chapter4 NI-XNETAPIforLabVIEW—XNETClusterPropertyNode

©NationalInstruments 4-315 NI-XNETHardwareandSoftwareManual

FlexRay:Payload Length Maximum

Data Type Direction Required? Default

Read N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Short Name

FlexRay.PayldLenMax

Description

Thispropertyreturnsthepayloadlengthofanyframe(staticordynamic)inthisclusterwith
thelongestpayload.Thepayloadspecifiesthattheframetransfersthedata.

Therangeforthispropertyis0–254bytes(evennumbersonly).
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FlexRay:Payload Length Static

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.PayldLenSt

Description

Thispropertyspecifiesthepayloadlengthofastaticframe.Allstaticframesinaclusterhave
thesamepayloadlength.

ThispropertycorrespondstotheglobalclusterparametergPayloadLengthStaticinthe
FlexRay Protocol Specification.

Therangeforthispropertyis0–254bytes(evennumbersonly).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Static Slot

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.StatSlot

Description

Thispropertyspecifiesthedurationofaslotinthestaticsegmentinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdStaticSlotintheFlexRay 

Protocol Specification.

Eachstaticslotisusedtotransmitone(static)frameonthebus.

ThestaticslotdurationtakesintoaccountthePayloadLengthStaticandActionPointOffset
properties,aswellasmaximumpropagationdelay.

IntheFlexRaycyclestaticsegment,allframesmusthavethesamepayloadlength;therefore,
thedurationofastaticframeisthesame.

ThetotalstaticsegmentlengthisdeterminedbymultiplyingthispropertybytheNumberOf
StaticSlotsproperty.ThetotalstaticsegmentlengthmustbeshorterthantheMacroPerCycle
property.

Therangeforthispropertyis4–661MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Symbol Window Start

Data Type Direction Required? Default

Read N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Short Name

FlexRay.SymWinStart

Description

Thispropertyspecifiesthemacrotickoffsetatwhichthesymbolwindowbeginsfromthestart
ofthecycle.Duringthesymbolwindow,achannelsendsasingleMediaTestAccessSymbol
(MTS).

Therangeforthispropertyis8–15998MT.

Thispropertyiscalculatedfromotherclusterproperties.Itisbasedonthetotalstaticand
dynamicsegmentsize.ItissettozeroiftheSymbolWindowpropertyis0(nosymbol
windowexists).
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FlexRay:Symbol Window

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.SymWin

Description

Thispropertyspecifiesthesymbolwindowduration,expressedinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdSymbolWindowintheFlexRay 

Protocol Specification.

Thesymbolwindowisaslotafterthestaticanddynamicsegment,andisusedtotransmit
CollisionAvoidancesymbols(CAS)and/orMediaAccessTestsymbol(MTS).Thesymbol
windowisoptionalforagivencluster(theSymbolWindowpropertycanbezero).Asymbol
transmissionstartsattheactionpointoffsetwithinthesymbolwindow.

Therangeforthispropertyis0–142MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Sync Node Max

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.SyncNodeMax

Description

Thispropertyspecifiesthemaximumnumberofnodesthatmaysendframeswiththesync
frameindicatorbitsettoone.

ThispropertycorrespondstotheglobalclusterparametergSyncNodeMaxintheFlexRay 

Protocol Specification.

Syncframesdefinethezeropointsfortheclockdriftmeasurement.Startupframesarespecial
syncframestransmittedfirstafteranetworkstartup.Theremustbeatleasttwostartupnodes
inanetwork.

Therangeforthispropertyis2–15.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:TSS Transmitter

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.TSSTx

Description

ThispropertyspecifiesthenumberofbitsintheTransmissionStartSequence(TSS).Aframe
transmissionmaybetruncatedatthebeginning.Theamountoftruncationdependsonthe
nodesinvolvedandthechanneltopologylayout.Forexample,thepurposeoftheTSSisto
“openthegates”ofanactivestar(thatis,tocausethestartoproperlysetupinputandoutput
connections).Duringthissetup,anactivestartruncatesanumberofbitsatthebeginningof
acommunicationelement.TheTSSpreventstheframeorsymbolcontentfrombeing
truncated.Youmustsetthispropertytobegreaterthantheexpectedworstcasetruncationof
aframe.

ThispropertycorrespondstotheglobalclusterparametergdTSSTransmitterintheFlexRay 

Protocol Specification.

Therangeforthispropertyis3–15bit.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Use Wakeup

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETCluster

Short Name

FlexRay.UseWakeup?

Description

ThispropertyindicateswhethertheFlexRayclustersupportswakeup.ThisvalueissettoTrue
iftheWAKE-UPtreeispresentintheFIBEXfile.ThisvalueissettoFalseiftheWAKE-UP
treeisnotpresentintheFIBEXfile.

WhenthispropertyisTrue,theFlexRayclusteruseswakeupfunctionality;otherwise,the
FlexRayclusterdoesnotusewakeupfunctionality.

Whencreatinganewdatabase,thedefaultvalueofthispropertyisFalse.However,ifyouset
anywakeupparameter(forexample,FlexRay:WakeupSymbolRxLow),thispropertyisset
toTrueautomatically,andtheWAKE-UPtreeissavedintheFIBEXfilewhensaved.
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FlexRay:Wakeup Symbol Rx Idle

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.WakeSymRxIdl

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotesttheidleportiondurationofa
receivedwakeupsymbol.Collisions,clockdifferences,andothereffectscandeformthe
transmittedwakeuppattern.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolRxIdleinthe
FlexRay Protocol Specification.

Therangeforthispropertyis14–59gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Rx Low

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.WakeSymRxLow

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotestthelowportiondurationofa
receivedwakeupsymbol.Thislowerlimitofzerobitsmustbereceivedforthereceiverto
detectthelowportion.Activestarts,clockdifferences,andothereffectscandeformthe
transmittedwakeuppattern.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolRxLowinthe
FlexRay Protocol Specification.

Therangeforthispropertyis10–55gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Rx Window

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.WakeSymRxWin

Description

Thispropertyspecifiesthesizeofthewindowusedtodetectwakeups.Detectionofawakeup
requiresalowandidleperiodfromoneWUS(wakeupsymbol)andalowperiodfromanother
WUS,tobedetectedentirelywithinawindowofthissize.Clockdifferencesandothereffects
candeformthetransmittedwakeuppattern.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolRxWindowin
theFlexRay Protocol Specification.

Therangeforthispropertyis76–301gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Tx Idle

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.WakeSymTxIdl

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotransmitthewakeupsymbolidle
portion.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolTxIdleinthe
FlexRay Protocol Specification.

Therangeforthispropertyis45–180gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Tx Low

Data Type Direction Required? Default

Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Short Name

FlexRay.WakeSymTxLow

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotransmitthewakeupsymbollow
phase.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolTxLowinthe
FlexRay Protocol Specification.

Therangeforthispropertyis15–60gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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64bit Baud Rate

Data Type Direction Required? Default

Read/Write No 0

Property Class

XNETCluster

Short Name

BaudRate64

Description

The64bitBaudRatepropertysetsthebaudrateallclusternodesuse.Thisbaudrate
representstheratefromthedatabase,soitisread-onlyfromthesession.Useasession
interfaceproperty(forexample,Interface:64bitBaudRate)tooverridethedatabasebaudrate
withanapplication-specificbaudrate.

CAN

ForCAN,thisratecanbe33333,40000,50000,62500,80000,83333,100000,125000,
160000,200000,250000,400000,500000,800000,or1000000.Sometransceiversmayonly
supportasubsetofthesevalues.

Ifyouneedvaluesotherthanthese,usethecustomsettingsasdescribedintheInterface:64bit
BaudRateproperty.

FlexRay

ForFlexRay,thisratecanbe2500000,5000000,or10000000.

LIN

ForLIN,thisratecanbe2400–20000inclusive.

Ifyouneedvaluesotherthanthese,usethecustomsettingsasdescribedintheInterface:64bit
BaudRateproperty.
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Application Protocol

Data Type Direction Required? Default

Read/Write No ReadfromDatabase

Property Class

XNETCluster

Short Name

ApplProtocol

Description

Thispropertyspecifiestheapplicationprotocol.Itisaringoftwovalues:

Enumeration Value Meaning

None 0 Thedefaultapplicationprotocol.

J1939 1 IndicatesJ1939clusters.The
valueenablesthefollowing
features:

• Sending/receivinglongframes
astheSAEJ1939specification
specifies,usingtheJ1939
transportprotocol.

• Usingaspecialnotationfor
J1939identifiers.

• UsingJ1939addressclaiming.
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CAN:64bit FD Baud Rate

Data Type Direction Required? Default

Read/Write No 0

Property Class

XNETCluster

Short Name

CAN.FdBaudRate64

Description

The64bitFDBaudRatepropertysetsthefastdatabaudratefortheCANFD+BRSCAN:I/O
Modeproperty.ThispropertyrepresentsthedatabasefastdatabaudratefortheCAN
FD+BRSI/OMode.RefertotheCAN:I/OModepropertyforadescriptionofthismode.Use
asessioninterfaceproperty(forexample,Interface:CAN:64bitFDBaudRate)tooverridethe
databasefastbaudratewithanapplication-specificfastbaudrate.

NI-XNETCANhardwarecurrentlyacceptsthefollowingnumericbaudrates:200000,
250000,400000,500000,800000,1000000,1250000,1600000,2000000,2500000,
4000000,5000000,and8000000.Sometransceiversmaysupportonlyasubsetofthese
values.

Ifyouneedvaluesotherthanthese,usethecustomsettingsasdescribedinthe
Interface:CAN:64bitFDBaudRateproperty.



Chapter4 NI-XNETAPIforLabVIEW—XNETClusterPropertyNode

©NationalInstruments 4-331 NI-XNETHardwareandSoftwareManual

CAN:FD ISO Mode

Data Type Direction Required? Default

ReadOnly No ISO

Property Class

XNETCluster

Short Name

CAN.FdIsoMode

Description

ThispropertyspecifieswhethertheCANFDclusterisworkinginISOCANFDmode,
Non-ISOCANFDmode,orLegacyISOmode.ThedefaultisISOCANFDmode.Youdefine
thevalueinadialogboxthatappearswhenyoudefineanaliasforthedatabase.
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CAN:I/O Mode

Data Type Direction Required? Default

Read/Write No ReadfromDatabase

Property Class

XNETCluster

Short Name

CAN.IoMode

Description

ThispropertyspecifiestheCANI/OModeofthecluster.Itisaringofthreevalues:

Enumeration Value Meaning

CAN 0 ThisisthedefaultCAN2.0A/BstandardI/O
modeasdefinedinISO11898-1:2003.Afixed
baudrateisusedfortransfer,andthepayload
lengthislimitedto8bytes.

CANFD 1 ThisistheCANFDmodeasspecifiedinthe
CAN with Flexible Data-Ratespecification,
version1.0.Payloadlengthsupto64are
allowed,buttheyaretransmittedatasingle
fixedbaudrate(definedbytheXNETCluster
64bitBaudRateorXNETSession
Interface:64bitBaudRateproperties).

CANFD+BRS 2 ThisistheCANFDasspecifiedintheCAN 

with Flexible Data-Ratespecification,version
1.0,withtheoptionalBaudRateSwitching
enabled.ThesamepayloadlengthsasCAN
FDmodeareallowed;additionally,thedata
portionoftheCANframeistransferredata
different(higher)baudrate(definedbythe
CAN:64bitFDBaudRateorXNETSession
Interface:CAN:64bitFDBaudRate
properties).
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Comment

Data Type Direction Required? Default

Read/Write No EmptyString

Property Class

XNETCluster

Short Name

Comment

Description

Acommentdescribingtheclusterobject.

Acommentisastringcontainingupto65535characters.

Configuration Status

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

ConfigStatus

Description

Theclusterobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.Youcanpassthevaluetotheerrorcode
inputofSimple Error Handler.vitoconvertittoatextdescription(onmessageoutput)of
theconfigurationproblem.

Bydefault,incorrectlyconfiguredclustersinthedatabasearenotreturnedfromtheXNET
DatabaseClusterspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
Whentheconfigurationstatusofaclusterbecomesinvalidafterthedatabasehasbeenopened,
theclusterstillisreturnedfromtheXNETDatabaseClusterspropertyevenif
ShowInvalidFromOpen?isfalse.
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Database

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

Database

Description

I/Onameoftheclusterparentdatabase.

Theparentdatabaseisdefinedwhentheclusterobjectiscreated.Youcannotchangeit
afterwards.

ECUs

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

ECUs

Description

ECUsinthiscluster.

ReturnsanarrayofI/OnamesofallECUsdefinedinthiscluster.AnECUisassignedtoa
clusterwhentheECUobjectiscreated.Youcannotchangethisassignmentafterwards.

ToaddanECUtoacluster,useXNET Database Create (ECU).vi.ToremoveanECUfrom
thecluster,useXNET Database Delete (ECU).vi.
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Frames

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

Frms

Description

Framesinthiscluster.

ReturnsanarrayofI/Onamesofallframesdefinedinthiscluster.Aframeisassignedtoa
clusterwhentheframeobjectiscreated.Youcannotchangethisassignmentafterwards.

Toaddaframetoacluster,useXNET Database Create (Frame).vi.Toremoveaframefrom
acluster,useXNET Database Delete (Frame).vi.
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LIN:Schedules

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

LIN.Schedules

Description

ArrayofLINschedulesdefinedinthiscluster.ALINscheduleisassignedtoaclusterwhen
theLINscheduleobjectiscreated.Youcannotchangethisassignmentafterwards.The
schedulesinthisarrayaresortedalphabeticallybyschedulename.

WhiletheXNETinterfaceisrunning,youcanuseXNET Write (State LIN Schedule 

Change).vitochangetherunningschedule.Noschedulerunsbydefault,soyoumustwrite
aschedulerequestatleastonceinyourapplication.

ForXNET Write (State LIN Schedule Change).vi,ifyouuseanindextospecifythe
schedule,thatindexisthepositioninthisarray(startingat0).
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LIN:Tick

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETCluster

Short Name

LIN.Tick

Description

RelativetimebetweenLINticks(f64,relativetimeinseconds).TheXNETLINSchedule
EntryDelaypropertymustbeamultipleofthistick.

Thistickisreferredtoasthe“timebase”intheLINspecification.

TheXNETECULIN:Master?propertydefinestheLIN:Tickpropertyinthiscluster.You
cannotusetheLIN:TickpropertywhenthereisnoLIN:Master?propertydefinedinthis
cluster.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETCluster

Short Name

NameShort

Description

Stringidentifyingtheclusterobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

IfyouuseaFIBEXfile,theshortnamecomesfromthefile.IfyouuseaCANdb(.dbc),LDF
(.ldf),orNI-CAN(.ncd)file,noclusternameisstoredinthefile,soNI-XNETusesthe
nameCluster.Ifyoucreatetheclusteryourself,itcomesfromNameinputofXNET 

Database Create (Cluster).vi.

Aclusternamemustbeuniqueforallclustersinadatabase.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthe
database name.Itisfordisplaypurposes.Thefullyqualifiednameisavailablebyusing
the XNETClusterI/Onameasastring.

Youcanwritethispropertytochangethecluster’sshortname.Whenyoudothis,thenusethe
originalXNETClusterthatcontainstheoldname,errorscanresultbecausetheoldname
cannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. ClosetheobjectusingXNET Database Close.vi.Wiretheclose all?inputasfalseto
closetherenamedobjectonly.

4. WiretheXNETClusterastheinputstringtoSearch and Replace String Function.vi
withtheoldNameasthesearchstringandthenewNameasthereplacementstring.This
replacestheshortnameintheXNETCluster,whileretainingtheothertextthatensures
auniquename.
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Thefollowingdiagramdemonstratessteps1through4foranXNETFrameI/Oname:
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PDUs

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

PDUs

Description

PDUsinthiscluster.

ReturnsanarrayofI/OnamesofallPDUsdefinedinthiscluster.APDUisassignedtoa
clusterwhenthePDUobjectiscreated.Youcannotchangethisassignmentafterwards.

ToaddaPDUtoacluster,useXNET Database Create (PDU).vi.ToremoveaPDUfroma
cluster,usetheXNET Database Delete (PDU).vi.
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PDUs Required?

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

PDUsReqd?

Description

DetermineswhetherusingPDUsinthedatabaseAPIisrequiredforthiscluster.

Ifthispropertyreturnsfalse,itissafetousesignalsaschildobjectsofaframewithoutPDUs.
ThisbehavioriscompatiblewithNI-XNET1.1orearlier.Clustersfrom.dbc,.ncd,or
FIBEX2filesalwaysreturnfalseforthisproperty,sousingPDUsfromthosefilesisnot
required.

Ifthispropertyreturnstrue,theclustercontainsPDUconfiguration,whichrequiresreading
thePDUsasframechildobjectsandthensignalsasPDUchildobjects,asshowninthe
followingfigure.

Internally,thedatabasealwaysusesPDUs,butshowsthesamesignalobjectsalsoaschildren
ofaframe.

Frame1

PDU1 Signal1

Signal2



Chapter4 NI-XNETAPIforLabVIEW—XNETClusterPropertyNode

NI-XNETHardwareandSoftwareManual 4-342 ni.com

Thefollowingconditionsmustbefulfilledforallframesintheclustertoreturnfalsefromthe
PDUsRequired?property:

• OnlyonePDUismappedtotheframe.

• ThisPDUisnotmappedtootherframes.

• ThePDUStartBitintheframeis0.

• ThePDUUpdateBitisnotused.

Iftheconditionsarenotfulfilledforagivenframe,signalsfromtheframearestillreturned,
butreadingthepropertyreturnsawarning.

TheNI-XNETsessionsupportsframesrequiringPDUsonlyforFlexRay.Forframes
requiringPDUsonaCANorLINcluster,theXNETFrameConfigurationStatusproperty
andXNET Create Session.vireturnanerror.
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Protocol

Data Type Direction Required? Default

Read/Write No CAN

Property Class

XNETCluster

Short Name

Protocol

Description

Determinestheclusterprotocol.

Thevalues(enumeration)forthispropertyare:

0 CAN

1 FlexRay

2 LIN

Signals

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETCluster

Short Name

Sigs

Description

ThispropertyreturnsanarrayofI/OnamesofallXNETSignalsdefinedinthiscluster.

Asignalisassignedtoaclusterwhenthesignalobjectiscreated.Youcannotchangethis
assignmentafterwards.

Toaddasignaltoacluster,useXNET Database Create (Signal).vi.Toremoveasignalfrom
aclusteruseXNET Database Delete (Signal).vi.
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XNET Cluster Constant

ThisconstantprovidestheconstantformoftheXNETClusterI/Oname.Youdragaconstant
totheblockdiagramofyourVI,thenselectacluster.Youcanchangeconstantsonlyduring
configuration,priortorunningtheVI.Foracompletedescription,refertoXNET Cluster I/O 

Name.

XNET ECU Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETECUI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Cluster

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

Cluster

Description

I/OnameoftheparentclustertowhichtheECUisconnected.

TheparentclusterisdeterminedwhentheECUobjectiscreated.Youcannotchangeit
afterwards.

FlexRay:Coldstart?

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

FlexRay.Coldstart?

Description

IndicatesthattheECUissendingastartupframe.

ThispropertyisvalidonlyforECUsconnectedtoaFlexRaybus.Itreturnstruewhenoneof
theframesthisECUtransmits(refertotheXNETECUFramesTransmittedproperty)has
the XNETFrameFlexRay:Startup?propertysettotrue.Youcandeterminetheframe
transmittingthestartupusingtheXNETECUFlexRay:StartupFrameproperty.AnECUcan
sendonlyonestartupframeontheFlexRaybus.
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FlexRay:Connected Channels

Data Type Direction Required? Default

Read/Write No CalculatedfromClusterSettings

Property Class

XNETECU

Short Name

FlexRay.ConnectedChs

Description

Thispropertyspecifiesthechannel(s)thattheFlexRayECU(node)isphysicallyconnected
to.Thedefaultvalueofthispropertyisconnectedtoallchannelsavailableonthecluster.

ThispropertycorrespondstothepChannelsnodeparameterintheFlexRay Protocol 

Specification.

Thevaluessupportedforthisproperty(enumeration)areA=1,B=2,andAandB=3.

FlexRay:Startup Frame

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

FlexRay.StartupFrm

Description

ReturnstheI/OnameofthestartupframetheECUsends.

ThispropertyisvalidonlyforECUsconnectedtoaFlexRaybus.IftheECUtransmitsa
frame(refertotheXNETECUFramesTransmittedproperty)withtheXNETFrame
FlexRay:Startup?propertysettotrue,thispropertyreturnsthisframe.Otherwise,itisempty.
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FlexRay:Wakeup Channels

Data Type Direction Required? Default

Read/Write No None

Property Class

XNETECU

Short Name

FlexRay.WakeupChs

Description

Thispropertyspecifiesthechannel(s)onwhichtheFlexRayECU(node)isallowedto
generatethewake-uppattern.Thedefaultvalueofthispropertyisnottobeawakeupnode.

WhenimportingfromaFIBEXfile,thisparametercorrespondstoaWAKE-UP-CHANNEL
beingsettoTrueforeachconnectedchannel.

Thevaluessupportedforthisproperty(enumeration)areA=1,B=2,AandB=3,and
None = 4.

FlexRay:Wakeup Pattern

Data Type Direction Required? Default

Read/Write No 2

Property Class

XNETECU

Short Name

FlexRay.WakeupPtrn

Description

Thispropertyspecifiesthenumberofrepetitionsofthewakeupsymbolthatarecombinedto
formawakeuppatternwhentheFlexRayECU(node)entersthePOC:WAKEUP_SEND
state.ThePOC:WAKEUP_SENDstateisoneoftheFlexRaycontrollerstatetransitions
duringthewakeupprocess.Inthisstate,thecontrollersendsthewakeuppatternonthe
specifiedWakeupChannelandchecksforcollisionsonthebus.
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ThispropertyisrelevantonlywhenFlexRay:WakeupChannelsissettoavalueotherthan
NoneandFlexRay:UseWakeupisTrue.

ThispropertycorrespondstothepWakeupPatternnodeparameterintheFlexRay Protocol 

Specification.

Thesupportedvaluesforthispropertyare2–63.



Chapter4 NI-XNETAPIforLabVIEW—XNETECUPropertyNode

©NationalInstruments 4-349 NI-XNETHardwareandSoftwareManual

Comment

Data Type Direction Required? Default

Read/Write No EmptyString

Property Class

XNETECU

Short Name

Comment

Description

CommentdescribingtheECUobject.

Acommentisastringcontainingupto65535characters.

Configuration Status

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

ConfigStatus

Description

TheECUobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.YoucanpassthevaluetoSimple Error 

Handler.vierrorcodeinputtoconvertthevaluetoatextdescription(onmessageoutput)of
theconfigurationproblem.

Bydefault,incorrectlyconfiguredECUsinthedatabasearenotreturnedfromtheXNET
ClusterECUspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
WhentheconfigurationstatusofanECUbecameinvalidafterthedatabaseisopened,the
ECUstillisreturnedfromtheXNETClusterECUspropertyevenifShowInvalidFromOpen?
isfalse.
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Frames Received

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETECU

Short Name

FrmsRx

Description

ReturnsanarrayofI/OnamesofframestheECUreceives.

ThispropertydefinesallframestheECUreceives.AllframesanECUreceivesinagiven
clustermustbedefinedinthesamecluster.

Frames Transmitted

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETECU

Short Name

FrmsTx

Description

ReturnsanarrayofI/OnamesofframestheECUtransmits.

ThispropertydefinesallframestheECUtransmits.AllframesanECUtransmitsinagiven
clustermustbedefinedinthesamecluster.
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LIN:Master?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETECU

Short Name

LIN.Master?

Description

DetermineswhethertheECUisaLINmaster(true)orslave(false).

LIN:Protocol Version

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETECU

Short Name

LIN.ProtclVer

Description

TheLINstandardversionthisECUuses.

Thispropertyisaring(enumeratedlist)withthefollowingvalues:

String Value 

1.2 2

1.3 3

2.0 4

2.1 5
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LIN:Initial NAD

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

InitialNAD

Description

InitialNADofaLINslavenode.NADistheaddressofaslavenodeandisusedindiagnostic
services.InitialNADisreplacedbyconfiguredNADwithnodeconfigurationservices.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.

LIN:Configured NAD

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

ConfigNAD

Description

ConfiguredNADofaLINslavenode.NADistheaddressofaslavenodeandisusedin
diagnosticservices.InitialNADisreplacedbyconfiguredNADwithnodeconfiguration
services.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.
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LIN:Supplier ID

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

SupplierID

Description

SupplierIDisa16-bitvalueidentifyingthesupplieroftheLINnode(ECU).

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.

LIN:Function ID

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

FunctionID

Description

FunctionIDisa16-bitvalueidentifyingthefunctionoftheLINnode(ECU).

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.
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LIN:P2min

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

P2min

Description

Theminimumtimeinsecondsbetweenreceptionofthelastframeofthediagnosticrequest
andtheresponsesentbythenode.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.

LIN:STmin

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETECU

Short Name

STmin

Description

Theminimumtimeinsecondsthenoderequirestoprepareforthenextframeofthe
diagnosticservice.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETECU

Short Name

NameShort

Description

StringidentifyingtheECUobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

AnECUnamemustbeuniqueforallECUsinacluster.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase
andclustername.Itisfordisplaypurposes.Thefullyqualifiednameisavailablebyusingthe
XNETECUI/Onameasastring.

YoucanwritethispropertytochangetheECU’sshortname.Whenyoudothisandthenuse
theoriginalXNETECUthatcontainstheoldname,errorscanresultbecausetheoldname
cannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. ClosetheobjectusingXNET Database Close.vi.Wiretheclose all?inputasfalseto
closetherenamedobjectonly.

4. WiretheXNETECUastheinputstringtoSearch and Replace String Function.viwith
theoldNameasthesearchstringandthenewNameasthereplacementstring.This
replacestheshortnameintheXNETECU,whileretainingtheothertextthatensuresa
uniquename.
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Thefollowingdiagramdemonstratessteps1through4foranXNETFrameI/Oname:
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XNET ECU Constant

ThisconstantprovidestheconstantformoftheXNETECUI/Oname.Youdragaconstant
totheblockdiagramofyourVI,thenselectanECU.Youcanchangeconstantsonlyduring
configuration,priortorunningtheVI.Foracompletedescription,refertoXNET ECU I/O 

Name.

XNET Frame Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETFrameI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.

CAN:Extended Identifier?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETFrame

Short Name

CAN.ExtID?

Description

ThispropertydetermineswhethertheXNETFrameIdentifierpropertyinaCANcluster
representsastandard11-bit(false)orextended29-bit(true)arbitrationID.
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CAN:I/O Mode

Data Type Direction Required? Default

Read/Write No ClusterI/OMode

Property Class

XNETFrame

Short Name

IOMode

Description

Thispropertyspecifiestheframe’sI/Omode.Itisaringofthreevalues:

• CAN2.0

• CANFD

• CANFD+BRS

ThispropertyisusedinISOCANFD+BRSmodeonly.Inthismode,youcanspecifyevery
frametobetransmittedinCAN2.0,CANFD,orCANFD+BRSmode.CANFD+BRS
framesrequiretheinterfacetobeinCANFD+BRSmode;otherwise,itistransmittedin
CAN FDmode.

WhentheinterfaceisinNon-ISOCANFDorLegacyISOCANFDmode,thispropertyis
disregarded.InNon-ISOCANFDandLegacyISOCANFDmode,youmustusethe
Interface:CAN:TransmitI/OModepropertytoswitchthetransmitmode.

WhentheassigneddatabasedoesnotdefinethepropertyinISOCANFDmode,theframes
aretransmittedwiththeInterface:CAN:I/OModeproperty.
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CAN:Timing Type

Data Type Direction Required? Default

Read/Write No EventData(IfNotinDatabase)

Property Class

XNETFrame

Short Name

CAN.TimingType

Description

SpecifiestheCANframetiming.

Becausethispropertyspecifiesthebehavioroftheframe’stransferwithintheembedded
system(forexample,avehicle),itdescribesthetransferbetweenECUsinthenetwork.Inthe
followingdescription,transmitting ECUreferstotheECUthattransmitstheCANdataframe
(andpossiblyreceivestheassociatedCANremoteframe).Receiving ECUreferstoanECU
thatreceivestheCANdataframe(andpossiblytransmitstheassociatedCANremoteframe).

WhenyouusetheframewithinanNI-XNETsession,anoutputsessionactsasthe
transmittingECU,andaninputsessionactsasareceivingECU.Foradescriptionofhow
theseCANtimingtypesapplytotheNI-XNETsessionmode,refertoCAN Timing Type and 

Session Mode.

TheCANtimingtypes(decimalvalueinparentheses)are:

Cyclic Data (0) ThetransmittingECUtransmitstheCANdataframeinacyclic
(periodic)manner.TheXNETFrameCAN:TransmitTime
propertydefinesthetimebetweencycles.ThetransmittingECU
ignoresCANremoteframesreceivedforthisframe.

Event Data (1) ThetransmittingECUtransmitstheCANdataframeinan
event-drivenmanner.TheXNETFrameCAN:TransmitTime
propertydefinestheminimuminterval.ForNI-XNET,theevent
occurswhenyoucallXNET Write.vi.ThetransmittingECU
ignoresCANremoteframesreceivedforthisframe.

Cyclic Remote (2) ThereceivingECUtransmitstheCANremoteframeinacyclic
(periodic)manner.TheXNETFrameCAN:TransmitTime
propertydefinesthetimebetweencycles.ThetransmittingECU
respondstoeachCANremoteframebytransmittingthe
associatedCANdataframe.
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Event Remote (3) ThereceivingECUtransmitstheCANremoteframeinan
event-drivenmanner.TheXNETFrameCAN:TransmitTime
propertydefinestheminimuminterval.ForNI-XNET,theevent
occurswhenyoucallXNET Write.vi.ThetransmittingECU
respondstoeachCANremoteframebytransmittingthe
associatedCANdataframe.

Cyclic/Event (4) Thistimingtypeisacombinationofthecyclicandeventtiming.
TheframeistransmittedwhenyoucallXNET Write.vi,butalso
periodicallysendingthelastrecentvalueswritten.TheXNET
FrameCAN:TransmitTimepropertydefinesthecycleperiod.
Thereisnominimumintervaltimedefinedinthismode,sobe
carefulnottowritetoofrequentlytoavoidcreatingahighbusload.

IfyouareusingaFIBEXdatabase,thispropertyisarequiredpartoftheXMLschemafora
frame,sothedefault(initial)valueisobtainedfromthefile.

IfyouareusingaCANdb(.dbc)database,thispropertyisanoptionalattributeinthefile.If
NI-XNETfindsanattributenamedGenMsgSendType,thatattributeisthedefaultvalueof
thisproperty.IftheGenMsgSendTypeattributebeginswithcyclic,thisproperty’sdefault
valueisCyclicData;otherwise,itisEventData.IftheCANdbfiledoesnotusethe
GenMsgSendTypeattribute,thispropertyusesadefaultvalueofEventData,whichyoucan
changeinyourapplication.

Ifyouareusingan.ncddatabaseoranin-memorydatabase(XNETCreateFrame),this
propertyusesadefaultvalueofEventData.Withinyourapplication,changethispropertyto
thedesiredtimingtype.
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CAN:Transmit Time

Data Type Direction Required? Default

Read/Write No 0.1(IfNotinDatabase)

Property Class

XNETFrame

Short Name

CAN.TxTime

Description

SpecifiesthetimebetweenconsecutiveframesfromthetransmittingECU.

Thedatatypeis64-bitfloatingpoint(DBL).Theunitsareinseconds.

AlthoughthefractionalpartoftheDBLdatatypecanprovideresolutionofpicoseconds,the
NI-XNETCANtransmitsupportsanaccuracyof500s.Therefore,whenusedwithinan
NI-XNEToutputsession,thispropertyisroundedtothenearest500sincrement(0.0005).

ForaCAN:TimingTypeofCyclicDataorCyclicRemote,thispropertyspecifiesthetime
betweenconsecutivedata/remoteframes.Atimeof0.0isinvalid.

ForaCAN:TimingTypeofEventDataorEventRemote,thispropertyspecifiestheminimum
timebetweenconsecutivedata/remoteframeswhentheeventoccursquickly.Thisisalso
knownasthedebouncetimeorminimuminterval.Thetimeismeasuredfromtheendof
previousframe(acknowledgment)tothestartofthenextframe.Atimeof0.0specifiesno
minimum(backtobackframesallowed).

IfyouareusingaFIBEXdatabase,thispropertyisarequiredpartoftheXMLschemafora
frame,sothedefault(initial)valueisobtainedfromthefile.

IfyouareusingaCANdb(.dbc)database,thispropertyisanoptionalattributeinthefile.If
NI-XNETfindsanattributenamedGenMsgCycleTime,thatattributeisinterpretedasa
numberofmillisecondsandusedasthedefaultvalueofthisproperty.IftheCANdbfiledoes
notusetheGenMsgCycleTimeattribute,thispropertyusesadefaultvalueof0.1(100ms),
whichyoucanchangeinyourapplication.

Ifyouareusinga.ncddatabaseoranin-memorydatabase(XNETCreateFrame),this
propertyusesadefaultvalueof0.1(100ms).Withinyourapplication,changethisproperty
tothedesiredtime.
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Application Protocol

Data Type Direction Required? Default

Read/Write No ReadfromDatabase

Property Class

XNETFrame

Short Name

ApplProtocol

Description

Thispropertyspecifiestheframe’sapplicationprotocol.Itisaringoftwovalues:

Enumeration Value Meaning

None 0 Thedefaultapplicationprotocol.

J1939 1 IndicatesJ1939frames.The
valueenablesthefollowing
features:

• Sending/receivinglongframes
astheSAEJ1939specification
specifies,usingtheJ1939
transportprotocol.

• Usingaspecialnotationfor
J1939identifiers.
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Cluster

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETFrame

Short Name

Cluster

Description

ThispropertyreturnstheI/Onameoftheparentclusterinwhichtheframehasbeencreated.
Youcannotchangetheparentclusteraftertheframeobjecthasbeencreated.

Comment

Data Type Direction Required? Default

Read/Write No EmptyString

Property Class

XNETFrame

Short Name

Comment

Description

Commentdescribingtheframeobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETFrame

Short Name

ConfigStatus

Description

Theframeobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.YoucanpassthevaluetoSimple Error 

Handler.vierrorcodeinputtoconvertthevaluetoatextdescription(onmessageoutput)of
theconfigurationproblem.

Bydefault,incorrectlyconfiguredframesinthedatabasearenotreturnedfromtheXNET
ClusterFramespropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
Whenaframeconfigurationstatusbecameinvalidafterthedatabaseisopened,theframestill
isreturnedfromtheXNETClusterFramespropertyevenifShowInvalidFromOpen?isfalse.

Examplesofinvalidframeconfiguration:

• Arequiredpropertyoftheframeoranobjectcontainedinthisframehasnotbeen
defined.Forexample,FramePayloadLength.

• Thenumberofbytesspecifiedforthisframeisincorrect.CANframesmustuse0to
8 bytes.FlexRayframesmustuse0to254bytes(evennumbersonly).

• TheCANarbitrationIDisinvalid.ThestandardIDisgreaterthan0x7FF(11bits)orthe
extendedIDisgreaterthan0x1FFFFFFF(29bits).

• TheFlexRayframeisspecifiedtousechannelsnotdefinedinthecluster.Forexample,
theXNETClusterFlexRay:ChannelspropertyissettoChannelAonly,buttheXNET
FrameFlexRay:ChannelAssignmentpropertyissettoChannelAandB.

• TheXNETFrameFlexRay:ChannelAssignmentpropertyinthisdynamicFlexRay
frameissettoChannelAandB,butdynamicframescanbesentononlyonechannel
(A orB).
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Default Payload

Data Type Direction Required? Default

Read/Write No ArrayofAll0

Property Class

XNETFrame

Short Name

DefaultPayload

Description

Theframedefaultpayload,specifiedasanarrayofbytes(U8).

ThenumberofbytesinthearraymustmatchtheXNETFramePayloadLengthproperty.

Thisproperty’sinitialvalueisanarrayofall0.ForthedatabaseformatsNI-XNETsupports,
thispropertyisnotprovidedinthedatabasefile.

WhenyouusethisframewithinanNI-XNETsession,thisproperty’susevariesdepending
onthesessionmode.Thefollowingsectionsdescribethisproperty’sbehaviorforeachsession
mode.

Frame Output Single-Point and Frame Output Queued Modes

UsethispropertywhenaframetransmitspriortoacalltoXNET Write.vi.Thiscanoccur
whenyousettheXNETSessionAutoStart?propertytofalseandcallXNET Start.viprior
toXNET Write.vi.WhenAutoStart?istrue(default),thefirstcalltoXNET Write.vialso
startsframetransmit,sothispropertyisnotused.

ThefollowingframeconfigurationspotentiallycantransmitpriortoacalltoXNET Write.vi:

• CAN:TimingTypeofCyclicData

• CAN:TimingTypeofCyclicRemote(forexample,aremoteframereceivedpriortoa
calltoXNET Write.vi)

• CAN:TimingTypeofEventRemote(forexample,aremoteframereceivedpriortoacall
toXNET Write.vi)

• FlexRay:TimingTypeofCyclic

• LINframeinascheduleentryofTypeunconditional
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ThefollowingframeconfigurationscannottransmitpriortoacalltoXNET Write.vi,sothis
propertyisnotused:

• CAN:TimingTypeofEventData

• FlexRay:TimingTypeofEvent

• LINframeinascheduleentryofTypesporadicoreventtriggered

Frame Output Stream Mode

Thispropertyisnotused.TransmitislimitedtoframesprovidedtoXNET Write.vi.

Signal Output Single-Point, Signal Output Waveform, and Signal Output XY 
Modes

UsethispropertywhenaframetransmitspriortoacalltoXNET Write.vi.RefertoFrame 

Output Single-Point and Frame Output Queued Modesforalistofapplicableframe
configurations.

Thispropertyisusedastheinitialpayload,theneachXNETSignalDefaultValueismapped
intothatpayload,andtheresultisusedfortheframetransmit.

Frame Input Stream and Frame Input Queued Modes

Thispropertyisnotused.Thesemodesdonotreturndatapriortoreceivingframes.

Frame Input Single-Point Mode

ThispropertyisusedforframesXNET Read.vireturnspriortoreceivingthefirstframe.

Signal Input Single-Point, Signal Input Waveform, and Signal Input XY 
Modes

Thispropertyisnotused.EachXNETSignalDefaultValueisusedwhenXNET Read.viis
calledpriortoreceivingthefirstframe.
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FlexRay:Base Cycle

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETFrame

Short Name

FlexRay.BaseCycle

Description

Thefirstcommunicationcycleinwhichaframeissent.

InFlexRay,acommunicationcyclecontainsanumberofslotsinwhichaframecanbesent.
Everynodeonthebusprovidesa6-bitcyclecounterthatcountsthecyclesfrom0to63and
thenrestartsat0.Thecyclenumberiscommonforallnodesonthebus.

NI-XNEThastwomechanismsforchangingtheframesendingfrequency:

• Iftheframeshouldbesentfasterthanthecycleperiod,useIn-CycleRepetition(referto
theXNETFrameFlexRay:InCycleRepetitions:Identifiersproperty).

• Iftheframeshouldbesentslowerthanthecycleperiod,usethispropertyandtheXNET
FrameFlexRay:CycleRepetitionproperty.

Thesecondmethodiscalledcyclemultiplexing.Itallowssendingmultipleframesinthesame
slot,butondifferentcyclecounters.

Ifaframeshouldbesentineverycycle,setthispropertyto0andtheXNETFrame
FlexRay:CycleRepetitionpropertyto1.Forcyclemultiplexing,settheXNETFrame
FlexRay:CycleRepetitionpropertyto2,4,8,16,32,or64.

Example:

• FrameAandFrameBarebothsentinslot12.

• FrameA:TheXNETFrameFlexRay:BaseCyclepropertyis0andXNETFrame
FlexRay:CycleRepetitionpropertyis2.Thisframeissentwhenthecyclecounterhas
thevalue0,2,4,6,....

• FrameB:TheXNETFrameFlexRay:BaseCyclepropertyis1andXNETFrame
FlexRay:CycleRepetitionpropertyis2.Thisframeissentwhenthecyclecounterhas
thevalue1,3,5, 7, ....
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Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Channel Assignment

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETFrame

Short Name

FlexRay.ChAssign

Description

ThispropertydeterminesonwhichFlexRaychannelstheframemustbetransmitted.Aframe
canbetransmittedonlyonexistingFlexRaychannels,configuredintheXNETCluster
FlexRay:Channelsproperty.

FramesinthedynamicFlexRaysegmentcannotbesentonbothchannels;theymustuse
eitherchannelAorB.FramesinthedynamicsegmentuseslotIDsgreaterthanthe number 

of static slots clusterparameter.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cycle Repetition

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETFrame

Short Name

FlexRay.CycleRep

Description

Thenumberofcyclesafterwhichaframeissentagain.

InFlexRay,acommunicationcyclecontainsanumberofslotsinwhichaframecanbesent.
Everynodeonthebusprovidesa6-bitcyclecounterthatcountsthecyclesfrom0to63and
thenrestartsat0.Thecyclenumberiscommonforallnodesonthebus.

NI-XNEThastwomechanismsforchangingtheframesendingfrequency:

• Iftheframeshouldbesentfasterthanthecycleperiod,useIn-CycleRepetition(referto
theXNETFrameFlexRay:InCycleRepetitions:Identifiersproperty).

• Iftheframeshouldbesentslowerthanthecycleperiod,usetheXNETFrame
FlexRay:BaseCyclepropertyandthisproperty.

Thesecondmethodiscalledcyclemultiplexing.Itallowssendingmultipleframesinthesame
slot,butondifferentcyclecounters.

Ifaframeshouldbesentineverycycle,settheXNETFrameFlexRay:BaseCycleproperty
to0andthispropertyto1.Forcyclemultiplexing,setthispropertyto2,4,8,16,32,or64.

Examples:

• FrameAandFrameBarebothsentinslot12.

• FrameA:TheXNETFrameFlexRay:BaseCyclepropertyissetto0andXNETFrame
FlexRay:CycleRepetitionpropertyissetto2.Thisframeissentwhenthecyclecounter
hasthevalue0,2,4,6,....

• FrameB:TheXNETFrameFlexRay:BaseCyclepropertyissetto1andXNETFrame
FlexRay:CycleRepetitionpropertyissetto2.Thisframeissentwhenthecyclecounter
hasthevalue1,3,5,7,....
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Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Payload Preamble?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETFrame

Short Name

FlexRay.Preamble?

Description

ThispropertydetermineswhetherpayloadpreambleisusedinaFlexRayframe:

• Forframesinthestaticsegment,itindicatesthatthenetworkmanagementvectoris
transmittedatthebeginningofthepayload.

• Forframesinthedynamicsegment,itindicatesthatthemessageIDistransmittedatthe
beginningofthepayload.
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FlexRay:Startup?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETFrame

Short Name

FlexRay.Startup?

Description

ThispropertydetermineswhethertheframeisaFlexRaystartupframe.FlexRaystartup
framesalwaysareFlexRaysyncframesalso.

• Whenthispropertyissettotrue,theXNETFrameFlexRay:Sync?property
automaticallyissettotrue.

• Whenthispropertyissettofalse,theXNETFrameFlexRay:Sync?propertyisnot
changed.

• WhentheXNETFrameFlexRay:Sync?propertyissettofalse,thisproperty
automaticallyissettofalse.

• WhentheXNETFrameFlexRay:Sync?propertyissettotrue,thispropertyisnot
changed.

AnECUcansendonlyonestartupframe.Thestartupframe,ifanECUtransmitsit,is
returnedfromtheXNETECUFlexRay:StartupFrameproperty.
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FlexRay:Sync?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETFrame

Short Name

FlexRay.Sync?

Description

ThispropertydetermineswhethertheframeisaFlexRaysyncframe.FlexRaystartupframes
alwaysareFlexRaysyncframesalso:

• Whenthispropertyissettofalse,theXNETFrameFlexRay:Startup?propertyis
automaticallysettofalse.

• Whenthispropertyissettotrue,theXNETFrameFlexRay:Startup?propertyisnot
changed.

• WhentheXNETFrameFlexRay:Startup?propertyissettotrue,thispropertyisset
to true.

• WhentheXNETFrameFlexRay:Startup?propertyissettofalse,thispropertyisnot
changed.

AnECUcansendonlyonesyncframe.
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FlexRay:Timing Type

Data Type Direction Required? Default

Read/Write No CyclicinStaticSegment,
EventinDynamicSegment

Property Class

XNETFrame

Short Name

FlexRay.TimingType

Description

SpecifiestheFlexRayframetiming(decimalvalueinparentheses):

Cyclic (0) Payloaddatatransmitsoneveryoccurrenceoftheframe’sslot.

Event (1) Payloaddatatransmitsinanevent-drivenmanner.WithintheECUthat
transmitstheframe,theeventtypicallyisassociatedwiththeavailability
ofnewdata.

Thisproperty’sbehaviordependsontheFlexRaysegmentwheretheframeislocated:static
ordynamic.Iftheframe’sIdentifier(slot)islessthanorequaltothecluster’sNumberOf
StaticSlots,theframeisstatic.

Static

Cyclicmeansnonullframeistransmitted.Ifnewdataisnotprovidedforthecycle,the
previouspayloaddatatransmitsagain.

Eventmeansanullframeistransmittedwhennoeventispendingforthecycle.

Thisproperty’sdefaultvalueforthestaticsegmentisCyclic.

Dynamic

Cyclicmeanstheframetransmitsinitsminislotoneverycycle.

Eventmeanstheframetransmitsintheminislotwhentheeventispendingforthecycle.

Thisproperty’sdefaultvalueforthedynamicsegmentisEvent.

ForadescriptionofhowtheseFlexRaytimingtypesapplytotheNI-XNETsessionmode,
refertoFlexRay Timing Type and Session Mode.
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FlexRay:In Cycle Repetitions:Channel Assignments

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETFrame

Short Name

FlexRay.InCycRep.ChAssigns

Description

FlexRaychannelsforin-cycleframerepetition.

AFlexRayframecanbesentmultipletimespercycle.TheXNETFrameFlexRay:Channel
Assignmentpropertydefinesthefirstchannelassignmentinthecycle.Thispropertydefines
subsequentchannelassignments.TheXNETFrameFlexRay:InCycleRepetitions:Identifiers
propertydefinesthecorrespondingslotIDs.Bothpropertiesarearraysofmaximumthree
values,determiningtheslotIDandchannelassignmentsfortheframe.Valuesatthesame
arraypositionarecorresponding;therefore,botharraysmusthavethesamesize.

YoumustsettheFlexRay:ChannelAssignmentpropertybeforesettingthisproperty.
FlexRay:ChannelAssignmentisarequiredpropertythatisundefinedwhenanewframeis
created.WhenFlexRay:ChannelAssignmentisundefined,settingFlexRay:InCycle
Repetitions:ChannelAssignmentsreturnsanerror.Forconvenience,youcansetboth
propertiesinoneXNETFramepropertynode,settingtheFlexRay:ChannelAssignmentfirst
(thepropertiesinapropertynodearesetstartingfromtoppositiontobottom).
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FlexRay:In Cycle Repetitions:Enabled?

Data Type Direction Required? Default

ReadOnly No False

Property Class

XNETFrame

Short Name

FlexRay.InCycRep.Enabled?

Description

FlexRayin-cycleframerepetitionisenabled.

AFlexRayframecanbesentmultipletimespercycle.TheXNETFrameIdentifierproperty
definesthefirstslotIDinthecycle.TheXNETFrameFlexRay:InCycle
Repetitions:IdentifierspropertycandefinethesubsequentslotIDs,andtheXNETFrame
FlexRay:InCycleRepetitions:ChannelAssignmentspropertydefinesthecorresponding
FlexRaychannels.Bothpropertiesarearraysofmaximumthreevaluesdeterminingtheslot
IDandFlexRaychannelsfortheframe.Valuesatthesamearraypositionarecorresponding;
therefore,botharraysmusthavethesamesize.

Thispropertyreturnstruewhenatleastonein-cyclerepetitionhasbeendefined,whichmeans
thatboththeFlexRay:InCycleRepetitions:IdentifiersandFlexRay:InCycle
Repetitions:ChannelAssignmentsarraysarenotempty.

Thispropertyreturnsfalsewhenatleastoneofthepreviouslymentionedarraysisempty.
Inthiscase,in-cycle-repetitionisnotused.
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FlexRay:In Cycle Repetitions:Identifiers

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETFrame

Short Name

FlexRay.InCycRep.IDs

Description

FlexRayin-cyclerepetitionslotIDs.

AFlexRayframecanbesentmultipletimespercycle.TheXNETFrameIdentifierproperty
definesthefirstslotIDinthecycle.TheFlexRay:InCycleRepetitions:Identifiersproperty
definessubsequentslotIDs.TheXNETFrameFlexRay:InCycleRepetitions:Channel
AssignmentspropertydefinesthecorrespondingFlexRaychannelassignments.Both
propertiesarearraysofmaximumthreevalues,determiningthesubsequentslotIDsand
channelassignmentsfortheframe.Valuesatthesamearraypositionarecorresponding;
therefore,botharraysmusthavethesamesize.

YoumustsettheXNETFrameIdentifierpropertybeforesettingtheFlexRay:InCycle
Repetitions:Identifiersproperty.Identifierisarequiredpropertythatisundefinedwhenanew
frameiscreated.WhenIdentifierisundefined,settingin-cyclerepetitionslotIDsreturnsan
error.Foryourconvenience,youcansetbothpropertiesinoneXNETFramepropertynode,
settingtheIdentifierfirst(thepropertiesinapropertynodearesetstartingfromtopposition
tobottom).
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Identifier

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETFrame

Short Name

ID

Description

Determinestheframeidentifier.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETSessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationonusingdatabasefilesandin-memorydatabases,refertoDatabases.

CAN

ForCANframes,thisistheArbitrationID.

WhentheXNETFrameCAN:ExtendedIdentifier?propertyissettofalse,thisisthestandard
CANidentifierwithasizeof11bits,whichresultsinallowedrangeof0–2047.However,the
CANstandarddisallowsidentifiersinwhichthefirst7bitsareallrecessive,sotheworking
rangeofidentifiersis0–2031.

WhentheXNETFrameCAN:ExtendedIdentifier?propertyissettotrue,thisistheextended
CANidentifierwithasizeof29bits,whichresultsinallowedrangeof0–536870911.
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FlexRay

ForFlexRayframes,thisistheSlotIDinwhichtheframeissent.Thevalidvaluerangefor
aFlexRaySlotIDis1–2047.

YoualsocansendaFlexRayframeinmultipleslotspercycle.Youcandefinesubsequentslot
IDsfortheframeintheXNETFrameFlexRay:InCycleRepetitions:Identifiersproperty.Use
thisconcepttoincreaseaframe’ssendingfrequency.Todecreaseaframe’ssendingfrequency
andsharethesameslotfordifferentframesdependingonthecyclecounter,refertotheXNET
FrameFlexRay:BaseCycleandFlexRay:CycleRepetitionproperties.

TheslotIDdetermineswhetheraFlexRayframeissentinastaticordynamicsegment.Ifthe
slotIDislessthanorequaltotheXNETClusterFlexRay:NumberofStaticSlotsproperty,
theframeissentinthecommunicationcyclestaticsegment;otherwise,itissentinthe
dynamicsegment.

Iftheframeidentifierisnotintheallowedrange,thisisreportedasanerrorintheXNET
FrameConfigurationStatusproperty.

LIN

ForLINframes,thisistheframe’sID(unprotected).ThevalidrangeforaLINframeIDis
0–63(inclusive).
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LIN:Checksum

Data Type Direction Required? Default

ReadOnly N/A Enhanced

Property Class

XNETFrame

Short Name

LIN.Checksum

Description

DetermineswhethertheLINframetransmittedchecksumisclassicorenhanced.The
enhancedchecksumconsiderstheprotectedidentifierwhenitisgenerated.

Thispropertyisaring(enumeratedlist)withthefollowingvalues:

ThechecksumisdeterminedfromtheLINversionofECUstransmittingandreceivingthe
frame.ThelowerversionofbothECUsissignificant.IftheLINversionofbothECUsis
2.0orhigher,thechecksumtypeisenhanced;otherwise,thechecksumtypeisclassic.

Diagnosticframes(withdecimalidentifier60or61)alwaysuseclassicchecksum,evenon
LIN2.x.

String Value 

Classic 0

Enhanced 1
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Mux:Data Multiplexer Signal

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETFrame

Short Name

DataMuxSig

Description

Datamultiplexersignalintheframe.

ThispropertyreturnsanI/Onameofthedatamultiplexersignal.Ifthedatamultiplexerisnot
definedintheframe,theI/Ocontrolisempty.UsetheXNETFrameMux:IsData
Multiplexed?propertytodeterminewhethertheframecontainsamultiplexersignal.

YoucancreateadatamultiplexersignalbycreatingasignalandthensettingtheXNETSignal
Mux:DataMultiplexer?propertytotrue.

Aframecancontainonlyonedatamultiplexersignal.

Mux:Is Data Multiplexed?

Data Type Direction Required? Default

ReadOnly No False

Property Class

XNETFrame

Short Name

Mux.IsMuxed?

Description

Frameisdatamultiplexed.

Thispropertyreturnstrueiftheframecontainsamultiplexersignal.Framescontaininga
multiplexercontainsubframesthatallowusingbitsoftheframepayloadfordifferent
information(signals)dependingonthemultiplexervalue.
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Mux:Static Signals

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETFrame

Short Name

Mux.StatSigs

Description

Staticsignalsintheframe.

ReturnsanarrayofI/Onamesofsignalsintheframethatdonotdependonthemultiplexer
value.Staticsignalsarecontainedineveryframetransmitted,asopposedtodynamicsignals,
whicharetransmitteddependingonthemultiplexervalue.

Youcancreatestaticsignalsbyspecifyingtheframeastheparentobject.Youcancreate
dynamicsignalsbyspecifyingasubframeastheparent.

Iftheframeisnotmultiplexed,thispropertyreturnsthesamearrayastheXNETFrame
Signalsproperty.

Mux:Subframes

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETFrame

Short Name

Mux.Subframes

Description

ReturnsanarrayofI/Onamesofsubframesintheframe.Asubframedefinesagroupof
signalstransmittedusingthesamemultiplexervalue.Onlyonesubframeatatimeis
transmittedintheframe.

Asubframeisdefinedbycreatingasubframeobjectasachildofaframe.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETFrame

Short Name

NameShort

Description

Stringidentifyingaframeobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Aframenamemustbeuniqueforallframesinacluster.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase
andclustername.Itisfordisplaypurposes.Thefullyqualifiednameisavailablebyusingthe
XNETFrameI/Onameasastring.

Youcanwritethispropertytochangetheframe’sshortname.Whenyoudothisandthenuse
theoriginalXNETFramethatcontainstheoldname,errorscanresultbecausetheoldname
cannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. ClosetheobjectusingXNET Database Close.vi.Wiretheclose all?inputasfalseto
closetherenamedobjectonly.

4. WiretheXNETFrameastheinputstringtoSearch and Replace String Function.vi
withtheoldNameasthesearchstringandthenewNameasthereplacementstring.This
replacestheshortnameintheXNETFrame,whileretainingtheothertextthatensuresa
uniquename.
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Thefollowingdiagramdemonstratessteps1through4foranXNETFrameI/Oname:
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Payload Length

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETFrame

Short Name

PayldLen

Description

Numberofbytesofdatainthepayload.

ForCANorLIN,thisis0–8.

ForFlexRay,thisis0–254.AsencodedontheFlexRaybus,allframesuseanevenpayload
(16-bitwords),andthepayloadofallstaticslotsmustbethesame.Nevertheless,thisproperty
specifiesthenumberofpayloadbytesusedwithintheframe,soitsvaluecanbeodd.For
example,ifaFlexRayclusterusesstaticslotsof18bytes,itisvalidforthispropertytobe15,
whichspecifiesthatthelast3bytesareunused.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.



Chapter4 NI-XNETAPIforLabVIEW—XNETFramePropertyNode

©NationalInstruments 4-387 NI-XNETHardwareandSoftwareManual

PDU_Mapping

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETFrame

Short Name

PDU_Mapping

Description

ThispropertymapsexistingPDUstoaframe.AmappedPDUistransmittedinsidetheframe
payloadwhentheframeistransmitted.YoucanmaponeormorePDUstoaframeandone
PDUtomultipleframes.

OnePDU_Mappingcluster(aLabVIEWcluster,asopposedtoadatabaseclusterobject)from
thearrayassignsonePDUtotheframe.Theclustercontainsthefollowingelements:

• PDU:AstringusingthePDUI/Onamesyntax.IfyouwireanI/Onameinputtoastring
output,LabVIEWconvertstheI/Onametoastring.

• Start Bit:DefinesthestartbitofthePDUinsidetheframe.

• Update Bit:DefinestheupdatebitforthePDUinsidetheframe.Iftheupdatebitisnot
used,setthevalueto–1.(RefertoUpdate Bitformoreinformation.)

DatabasesimportedfromFIBEXpriortoversion3.0fromDBC,NCD,orLDFfileshavea
strongone-to-onerelationshipbetweenframesandPDUs.EveryframehasexactlyonePDU
mapped,andeveryPDUismappedtoexactlyoneframe.

TounmapPDUsfromaframe,setthispropertytoanemptyarray.Aframewithoutmapped
PDUscontainsnosignals.

NI-XNETsupportsadvancedPDUconfiguration(multiplePDUsinoneframeoronePDU
usedinmultipleframes)onlyforFlexRay.RefertotheXNETClusterPDUsRequired?
property.

ForCANandLIN,NI-XNETsupportsonlyaone-to-onerelationshipbetweenframesand
PDUs.Forthoseinterfaces,advancedPDUconfigurationreturnsanerrorfromtheXNET
FrameConfigurationStatuspropertyandXNET Create Session.vi.Ifyoudonotuse
advancedPDUconfiguration,youcanavoidusingPDUsinthedatabaseAPIandcreate
signalsandsubframesdirectlyonaframe.
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Signals

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETFrame

Short Name

Sigs

Description

I/Onamesofallsignalsintheframe.

Thispropertyreturnsanarrayreferencingallsignalsintheframe,includingstaticand
dynamicsignalsandthemultiplexersignal.

Thispropertyisreadonly.YoucanaddsignalstoaframeusingXNET Database Create 

Object.viandremovethemusingXNET Database Delete Object.vi.
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XNET Frame Constant

ThisconstantprovidestheconstantformoftheXNETFrameI/Oname.Youdragaconstant
totheblockdiagramofyourVI,thenselectaframe.Youcanchangeconstantsonlyduring
configuration,priortorunningtheVI.Foracompletedescription,refertoXNET Frame I/O 

Name.

XNET PDU Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETPDUI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Cluster

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETPDU

Short Name

Cluster

Description

ThispropertyreturnstheI/OnametotheparentclusterinwhichthePDUhasbeencreated.
YoucannotchangetheparentclusteraftercreatingthePDUobject.

Comment

Data Type Direction Required? Default

Read/Write No EmptyString

Property Class

XNETPDU

Short Name

Comment

Description

CommentdescribingthePDUobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETPDU

Short Name

ConfigStatus

Description

ThePDUobject’sconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.ThevaluecanbepassedtotheSimple 

Error Handler.vierrorcodeinputtoconvertittoatextdescription(onmessageoutput)of
theconfigurationproblem.

Bydefault,incorrectlyconfiguredPDUsinthedatabasearenotreturnedfromtheXNET
ClusterPDUspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
WhenaPDU’sconfigurationstatusbecameinvalidafterthedatabasehasbeenopened,the
PDUstillisreturnedfromtheClusterPDUspropertyevenifShowInvalidFromOpen?isfalse.

ExamplesofinvalidPDUconfiguration:

• YouhavenotdefinedarequiredpropertyofthePDU(forexample,PDUPayload
Length).

• ThenumberofbytesspecifiedforthisPDUisincorrect.CANPDUsmustuse0to
8 bytes.FlexRayPDUsmustuse0to254bytes(PDUspayloadmustfitintoaframe).
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Frames

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETPDU

Short Name

Frms

Description

I/OnamesofallframestowhichthePDUismapped.APDUistransmittedwithintheframes
towhichitismapped.

TomapaPDUtoaframe,usetheXNETFramePDU_Mappingproperty.Youcanmapone
PDUtomultipleframes.

Mux:Data Multiplexer Signal

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETPDU

Short Name

DataMuxSig

Description

DatamultiplexersignalinthePDU.

ThispropertyreturnsthedatamultiplexersignalI/Oname.Ifthedatamultiplexerisnot
definedinthePDU,theI/Ocontrolisempty.UsetheXNETPDUMux:IsDataMultiplexed?
propertytodeterminewhetherthePDUcontainsamultiplexersignal.

YoucancreateadatamultiplexersignalbycreatingasignalandthensettingtheXNETSignal
Mux:DataMultiplexer?propertytotrue.

APDUcancontainonlyonedatamultiplexersignal.
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Mux:Is Data Multiplexed?

Data Type Direction Required? Default

ReadOnly No False

Property Class

XNETPDU

Short Name

Mux.IsMuxed?

Description

PDUisdatamultiplexed.

ThispropertyreturnstrueifthePDUcontainsamultiplexersignal.PDUscontaininga
multiplexercontainsubframesthatallowusingbitsofthepayloadfordifferentinformation
(signals),dependingonthemultiplexervalue.

Mux:Static Signals

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETPDU

Short Name

Mux.StatSigs

Description

StaticsignalsinthePDU.

ReturnsanarrayofI/OnamesofsignalsinthePDUthatdonotdependonthemultiplexer
value.StaticsignalsarecontainedineveryPDUtransmitted,asopposedtodynamicsignals,
whicharetransmitteddependingonthemultiplexervalue.

YoucancreatestaticsignalsbyspecifyingthePDUastheparentobject.Youcancreate
dynamicsignalsbyspecifyingasubframeastheparent.

IfthePDUisnotmultiplexed,thispropertyreturnsthesamearrayastheXNETPDUSignals
property.
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Mux:Subframes

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETPDU

Short Name

Mux.Subframes

Description

ReturnsanarrayofI/OnamesofsubframesinthePDU.Asubframedefinesagroupofsignals
transmittedusingthesamemultiplexervalue.OnlyonesubframeistransmittedinthePDU
atatime.

YoucandefineasubframebycreatingasubframeobjectasachildofaPDU.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETPDU

Short Name

NameShort

Description

StringidentifyingaPDUobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

APDUnamemustbeuniqueforallPDUsinacluster.

YoucanwritethispropertytochangethePDU’sshortname.Whenyoudothisandthenuse
theoriginalXNETPDUthatcontainstheoldname,errorscanresultbecausetheoldname
cannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. WiretheXNETPDUastheinputstringtoSearch and Replace String Function.viwith
theoldNameasthesearchstringandthenewNameasthereplacestring.Thisreplaces
theshortnameintheXNETPDU,whileretainingtheothertextthatensuresaunique
name.

4. WiretheresultfromSearch and Replace String Function.vitoXNETStringtoIO
Name.vi.ThiscaststhestringbacktoavalidXNETPDU.
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Payload Length

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETPDU

Short Name

PayldLen

Description

DeterminesthesizeofthePDUdatainbytes.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisPDU,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Signals

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETPDU

Short Name

Sigs

Description

I/OnamesofallsignalsinthePDU.

ThispropertyreturnsanarrayreferencingtoallsignalsinthePDU,includingstaticand
dynamicsignalsandthemultiplexersignal.

Thispropertyisreadonly.YoucanaddsignalstoaPDUusingXNET Database Create 

Object.viandremovethemusingXNET Database Delete Object.vi.

XNET PDU Constant

ThisconstantprovidestheconstantformoftheXNETPDUI/Oname.Youdragaconstant
totheblockdiagramofyourVI,thenselectaPDU.Youcanchangeconstantsonlyduring
configuration,priortorunningtheVI.Foracompletedescription,refertoXNET PDU I/O 

Name.
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XNET Subframe Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETSubframeI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Dynamic Signals

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSubframe

Short Name

DynSig

Description

Dynamicsignalsinthesubframe.

ThispropertyreturnsanarrayofI/Onamesofdynamicsignalsinthesubframe.Thosesignals
aretransmittedwhenthemultiplexersignalintheframehasthemultiplexervaluedefinedin
thesubframe.

DynamicsignalsarecreatedwithXNET Database Create Object.vibyspecifyinga
subframeastheparent.

Frame

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSubframe

Short Name

Frame

Description

ReturnstheI/Onameoftheparentframe.Theparentframeisdefinedwhenthesubframeis
created,andyoucannotchangeitafterwards.



Chapter4 NI-XNETAPIforLabVIEW—XNETSubframePropertyNode

NI-XNETHardwareandSoftwareManual 4-400 ni.com

Multiplexer Value

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETSubframe

Short Name

MuxValue

Description

Multiplexervalueforthissubframe.

Thispropertyspecifiesthemultiplexersignalvalueusedwhenthedynamicsignalsinthis
subframearetransmittedintheframe.Onlyonesubframeistransmittedatatimeintheframe.

Thereisalsoamultiplexervalueforasignalobjectasaread-onlyproperty.Itreflectsthe
valuesetontheparentsubframeobject.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissubframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETSubframe

Short Name

NameShort

Description

Stringidentifyingasubframeobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Asubframenamemustbeuniqueforallsubframesinaframe.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase,
cluster,andframename.Itisfordisplaypurposes.Thefullyqualifiednameisavailableby
usingtheXNETSubframeI/Onameasastring.

Youcanwritethispropertytochangethesubframe’sshortname.Whenyoudothisandthen
usetheoriginalXNETSubframethatcontainstheoldname,errorscanresultbecausetheold
namecannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. ClosetheobjectusingXNET Database Close.vi.Wiretheclose all?inputasfalseto
closetherenamedobjectonly.

4. WiretheXNETSubframeastheinputstringtoSearch and Replace String Function.vi
withtheoldNameasthesearchstringandthenewNameasthereplacementstring.This
replacestheshortnameintheXNETSubframe,whileretainingtheothertextthat
ensuresauniquename.
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Thefollowingdiagramdemonstratessteps1through4foranXNETFrameI/Oname:
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PDU

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSubrame

Short Name

PDU

Description

I/Onameofthesubframe’sparentPDU.

ThispropertyreturnstheI/Onameofthesubframe’sparentPDU.TheparentPDUisdefined
whenthesubframeobjectiscreated.Youcannotchangeitafterwards.
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XNET Signal Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETSignalI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Byte Order

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETSignal

Short Name

ByteOrdr

Description

Signalbyteorderintheframepayload.

Thispropertydefineshowsignalbytesareorderedintheframepayloadwhentheframeis
loadedinmemory.

• Little Endian:Highersignificantsignalbitsareplacedonhigherbyteaddresses.
In NI-CAN,thiswascalledIntelByteOrder.

Figure 4-8.  Little Endian Signal with Start Bit 12
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• Big Endian:Highersignificantsignalbitsareplacedonlowerbyteaddresses.In
NI-CAN,thiswascalledMotorolaByteOrder.

Figure 4-9.  Big Endian Signal with Start Bit 12

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Comment

Data Type Direction Required? Default

Read/Write No EmptyString

Property Class

XNETSignal

Short Name

Comment

Description

Commentdescribingthesignalobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSignal

Short Name

ConfigStatus

Description

Thesignalobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.YoucanpassthevaluetoSimple Error 

Handler.vierrorcodeinputtoconvertthevaluetoatextdescription(onmessageoutput)of
theconfigurationproblem.

Bydefault,incorrectlyconfiguredsignalsinthedatabasearenotreturnedfromtheXNET
FrameSignalspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
Whenasignalconfigurationstatusbecomesinvalidafterthedatabaseisopened,thesignal
stillisreturnedfromtheXNETFrameSignalspropertyeveniftheXNETDatabase
ShowInvalidFromOpen?propertyisfalse.

Examplesofinvalidsignalconfiguration:

• Thesignalisspecifiedusingbitsoutsidetheframepayload.

• Thesignaloverlapsanothersignalintheframe.Forexample,twomultiplexedsignals
withthesamemultiplexervalueareusingthesamebitintheframepayload.

• Thesignalwithintegerdatatype(signedorunsigned)isspecifiedwithmorethan52bits.
ThisisnotallowedduetointernallimitationofthedoubledatatypethatNI-XNETuses
forsignalvalues.

• Theframecontainingthesignalisinvalid(forexample,aCANframeisdefinedwith
morethan8payloadbytes).
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Data Type

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETSignal

Short Name

DataType

Description

Thesignaldatatype.

Thispropertydetermineshowthebitsofasignalinaframemustbeinterpretedtobuilda
value.

• Signed:Signedintegerwithpositiveandnegativevalues.

• Unsigned:Unsignedintegerwithnonegativevalues.

• IEEE Float:Floatvaluewith7or15significantdecimaldigits(32bitor64bit).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Default Value

Data Type Direction Required? Default

Read/Write No 0.0(IfNotinDatabase)

Property Class

XNETSignal

Short Name

Default

Description

Thesignaldefaultvalue,specifiedasscaledfloating-pointunits.

Thedatatypeis64-bitfloatingpoint(DBL).

Theinitialvalueofthispropertycomesfromthedatabase.Ifthedatabasedoesnotprovidea
value,thispropertyusesadefaultvalueof0.0.

Forallthreesignaloutputsessions,thispropertyisusedwhenaframetransmitspriortoacall
toXNET Write.vi.TheXNETFrameDefaultPayloadpropertyisusedastheinitialpayload,
thenthedefaultvalueofeachsignalismappedintothatpayloadusingthisproperty,andthe
resultisusedfortheframetransmit.

Forallthreesignalinputsessions,thispropertyisreturnedforeachsignalwhenXNET 

Read.viiscalledpriortoreceivingthefirstframe.

Formoreinformationaboutwhenthispropertyisused,refertothediscussionofRead/Write
foreachsessionmode.
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Mux:Dynamic?

Data Type Direction Required? Default

ReadOnly No False

Property Class

XNETSignal

Short Name

Mux.Dynamic?

Description

Usethispropertytodetermineifasignalisstaticordynamic.Dynamicsignalsaretransmitted
intheframewhenthemultiplexersignalintheframehasagivenvaluespecifiedinthe
subframe.UsetheMultiplexerValuepropertytodeterminewithwhichmultiplexervaluethe
dynamicsignalistransmitted.

Thispropertyisreadonly.Tocreateadynamicsignal,createthesignalobjectasachildofa
subframeinsteadofaframe.Thedynamicsignalcannotbechangedtoastaticsignal
afterwards.

InNI-CAN,dynamicsignalswerecalledmode-dependentsignals.



Chapter4 NI-XNETAPIforLabVIEW—XNETSignalPropertyNode

NI-XNETHardwareandSoftwareManual 4-412 ni.com

Frame

Data Type Direction Required? Default

ReadOnly N/A ParentFrame

Property Class

XNETSignal

Short Name

Frame

Description

I/Onameofthesignal’sparentframe.

ThispropertyreturnstheI/Onameofthesignal’sparentframe.Theparentframeisdefined
whenthesignalobjectiscreated.Youcannotchangeitafterwards.

Maximum Value

Data Type Direction Required? Default

Read/Write No 1000.0

Property Class

XNETSignal

Short Name

Max

Description

Thescaledsignalvaluemaximum.

XNET Read.viandXNET Write.vidonotlimitthesignalvaluetoamaximumvalue.Use
thisdatabasepropertytosetthemaximumvalue.

InLabVIEW,youcanusethispropertytosetthelimitsoffrontpanelcontrolsandindicators.
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Minimum Value

Data Type Direction Required? Default

Read/Write No 0.0

Property Class

XNETSignal

Short Name

Min

Description

Thescaledsignalvalueminimum.

XNET Read.viandXNET Write.vidonotlimitthesignalvaluetoaminimumvalue.Use
thisdatabasepropertytosettheminimumvalue.

InLabVIEW,youcanusethispropertytosetthelimitsoffrontpanelcontrolsandindicators.

Mux:Multiplexer Value

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSignal

Short Name

Mux.MuxValue

Description

Themultiplexervalueappliestodynamicsignalsonly(theXNETSignalMux:Dynamic?
propertyreturnstrue).Thispropertydefineswhichmultiplexervalueistransmittedinthe
multiplexersignalwhenthisdynamicsignalistransmittedintheframe.

Themultiplexervalueisdeterminedinthesubframe.Alldynamicsignalsthatarechildrenof
thesamesubframeobjectusethesamemultiplexervalue.

Dynamicsignalswiththesamemultiplexervaluemaynotoverlapeachother,themultiplexer
signal,orstaticsignals.
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Mux:Data Multiplexer?

Data Type Direction Required? Default

Read/Write No False

Property Class

XNETSignal

Short Name

Mux.Muxer?

Description

Thispropertydefinesthesignalthatisamultiplexersignal.Aframecontainingamultiplexer
valueiscalledamultiplexedframe.

Amultiplexerdefinesanareawithintheframetocontaindifferentinformation(dynamic
signals)dependingonthemultiplexersignalvalue.Dynamicsignalswithadifferent
multiplexervalue(definedinadifferentsubframe)cansharebitsintheframepayload.The
multiplexersignalvaluedetermineswhichdynamicsignalsaretransmittedinthegivenframe.

Todefinedynamicsignalsintheframetransmittedwithagivenmultiplexervalue,youfirst
mustcreateasubframeinthisframeandsetthemultiplexervalueinthesubframe.Thenyou
mustcreatedynamicsignalsusingXNET Database Create (Dynamic Signal).vitocreate
childsignalsofthissubframe.

Multiplexersignalsmaynotoverlapotherstaticordynamicsignalsintheframe.

Dynamicsignalsmayoverlapotherdynamicsignalswhentheyhaveadifferentmultiplexer
value.

Aframemaycontainonlyonemultiplexersignal.

Themultiplexersignalisnotscaled.Scalingfactorandoffsetdonotapply.

InNI-CAN,themultiplexersignalwascalledmodechannel.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETSignal

Short Name

NameShort

Description

Stringidentifyingasignalobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Asignalnamemustbeuniqueforallsignalsinaframe.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase,
cluster,andframename.Itisfordisplaypurposes.Thefullyqualifiednameisavailableby
usingtheXNETSignalI/Onameasastring.

Youcanwritethispropertytochangethesignal’sshortname.Whenyoudothisandthenuse
theoriginalXNETSignalthatcontainstheoldname,errorscanresultbecausetheoldname
cannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. ClosetheobjectusingXNET Database Close.vi.Wiretheclose all?inputasfalseto
closetherenamedobjectonly.

4. WiretheXNETSignalastheinputstringtoSearch and Replace String Function.vi
withtheoldNameasthesearchstringandthenewNameasthereplacementstring.This
replacestheshortnameintheXNETSignal,whileretainingtheothertextthatensuresa
uniquename.
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Thefollowingdiagramdemonstratessteps1through4foranXNETFrameI/Oname:
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Number of Bits

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETSignal

Short Name

NumBits

Description

Thenumberofbitsthesignalusesintheframepayload.

IEEEFloatnumbersarelimitedto32bitor64bit.

Integer(signedandunsigned)numbersarelimitedto1–52bits.NI-XNETconvertsall
integerstodoubles(64-bitIEEEFloat).Integernumberswithmorethan52bits(thesizeof
themantissaina64-bitIEEEFloat)cannotbeconvertedexactlytodouble,andviceversa;
therefore,NI-XNETdoesnotsupportthis.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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PDU

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETSignal

Short Name

PDU

Description

I/Onameofthesignal’sparentPDU.

ThispropertyreturnstheI/Onameofthesignal’sparentPDU.TheparentPDUisdefined
whenthesignalobjectiscreated.Youcannotchangeitafterwards.
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Scaling Factor

Data Type Direction Required? Default

Read/Write No 1.0

Property Class

XNETSignal

Short Name

ScaleFac

Description

Factoraforlinearscalingax+b.

LinearscalingisappliedtoallsignalswiththeIEEEFloatdatatype,unsignedandsigned.
Foridenticalscaling1.0x+0.0,NI-XNEToptimizedscalingroutinesdonotperformthe
multiplicationandaddition.

Scaling Offset

Data Type Direction Required? Default

Read/Write No 0.0

Property Class

XNETSignal

Short Name

ScaleOff

Description

Offsetbforlinearscalingax+b.

LinearscalingisappliedtoallsignalswiththeIEEEFloatdatatype,unsignedandsigned.
Foridenticalscaling1.0x+0.0,NI-XNEToptimizedscalingroutinesdonotperformthe
multiplicationandaddition.
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Start Bit

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETSignal

Short Name

StartBit

Description

Theleastsignificantsignalbitpositionintheframepayload.

Thispropertydeterminesthesignalstartingpointintheframe.Fortheintegerdatatype
(signedandunsigned),itmeansthebinarysignalrepresentationleastsignificantbitposition.
ForIEEEFloatsignals,itmeansthemantissaleastsignificantbit.

TheNI-XNETDatabaseEditorshowsagraphicaloverviewoftheframe.Itenumerates
theframebytesontheleftandthebytebitsontop.Thebitnumberintheframeiscalculated
asbytenumber8+bitnumber.ThemaximumbitnumberinaCANorLINframeis
63(7×8+7);themaximumbitnumberinaFlexRayframeis2031(253×8+7).

Figure 4-10.  Frame Overview in the NI-XNET Database Editor with a Signal Starting in Bit 12
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Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Mux:Subframe

Data Type Direction Required? Default

ReadOnly N/A ParentSubframe

Property Class

XNETSignal

Short Name

Mux.Subfrm

Description

I/Onameofthesubframeparent.

Thispropertyisvalidonlyfordynamicsignalsthathaveasubframeparent.Forstaticsignals
orthemultiplexersignal,thisI/Onameisempty.

Unit

Data Type Direction Required? Default

Read/Write No EmptyString

Property Class

XNETSignal

Short Name

Unit

Description

Thispropertydescribesthesignalvalueunit.NI-XNETdoesnotusetheunitinternallyfor
calculations.Youcanusethestringtodisplaythesignalvaluealongwiththeunitonthefront
panel.
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XNET Signal Constant

ThisconstantprovidestheconstantformoftheXNETSignalI/Oname.Youdragaconstant
totheblockdiagramofyourVI,thenselectasignal.Youcanchangeconstantsonlyduring
configuration,priortorunningtheVI.Foracompletedescription,refertoXNET Signal I/O 

Name.

XNET Database Open.vi

Purpose

Opensanobjectfromadatabasefile.

Description

ThisVIisnotrequiredforLabVIEW2009ornewer.Itisprovidedonlyforbackward
compatibilityofVIswritteninLabVIEWversionspriorto2009.Newerversionsof
LabVIEWcandetecttheI/Oname’sfirstuseasarefnumandopenitautomatically.

Inadditiontoopeningtherefnumautomatically,LabVIEWalsoclosesitautomatically.
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XNET Database Close.vi

Purpose

Closesanobjectfromadatabase,oralldatabaseobjects.

Description

TheinstancesofthispolymorphicVIspecifywhichobjectstoclose:

• XNET Database Close (Cluster).vi

• XNET Database Close (Database).vi

• XNET Database Close (ECU).vi

• XNET Database Close (Frame).vi

• XNET Database Close (PDU).vi

• XNET Database Close (Signal).vi

• XNET Database Close (Subframe).vi

• XNET Database Close (LIN Schedule).vi

• XNET Database Close (LIN Schedule Entry).vi



Chapter4 NI-XNETAPIforLabVIEW—XNETDatabaseClose.vi

©NationalInstruments 4-425 NI-XNETHardwareandSoftwareManual

XNET Database Close (Cluster).vi

Purpose

Closesaclusterfromadatabase,oralldatabaseobjects.

Format

Inputs

cluster inistheclustertoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesaclusterobjectfromadatabase(oralldatabaseobjects).Itisaninstanceof
theXNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,usetheclose all?parameter
settotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Close (Database).vi

Purpose

ClosesanXNETdatabase,oralldatabaseobjects.

Format

Inputs

database inisthedatabasetoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs
error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesanXNETdatabase(oralldatabaseobjects).ItisaninstanceoftheXNET 

Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Note Evenifthedatabasehasbeenclosed(usingclose all?settofalse),alldatabase
objectsretrievedfromthisdatabasemustbeclosedseparately.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Close (ECU).vi

Purpose

ClosesanECUfromadatabase,oralldatabaseobjects.

Format

Inputs

ECUinistheECUtoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesanECUobjectfromadatabase(oralldatabaseobjects).Itisaninstanceofthe
XNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Close (Frame).vi

Purpose

Closesaframefromadatabase,oralldatabaseobjects.

Format

Inputs

frame inistheframetoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesaframeobjectfromadatabase(oralldatabaseobjects).Itisaninstanceofthe
XNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.



Chapter4 NI-XNETAPIforLabVIEW—XNETDatabaseClose.vi

©NationalInstruments 4-429 NI-XNETHardwareandSoftwareManual

XNET Database Close (PDU).vi

Purpose

ClosesaPDUfromadatabase,oralldatabaseobjects.

Format

Inputs

PDU inisthePDUtoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesaPDUobjectfromadatabase(oralldatabaseobjects).Itisaninstanceofthe
XNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Close (Signal).vi

Purpose

Closesasignalfromadatabase,oralldatabaseobjects.

Format

Inputs

signal inisthesignaltoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesasignalobjectfromadatabase(oralldatabaseobjects).Itisaninstanceofthe
XNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Close (Subframe).vi

Purpose

Closesasubframefromadatabase,oralldatabaseobjects.

Format

Inputs

subframeinisthesubframetoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesasubframeobjectfromadatabase(oralldatabaseobjects).Itisaninstanceof
the XNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Close (LIN Schedule).vi

Purpose

ClosesaLINscheduleobjectfromadatabase,oralldatabaseobjects.

Format

Inputs

LIN schedule inisthescheduletoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesaLINscheduleobjectfromadatabase(oralldatabaseobjects).Itisaninstance
oftheXNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Close (LIN Schedule Entry).vi

Purpose

ClosesaLINscheduleentryfromadatabase,oralldatabaseobjects.

Format

Inputs

LIN schedule entry inisthescheduleentrytoclose.

close all?indicatesthatallopendatabaseobjectswillbeclosed.Thisisthe
default.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIclosesaLINscheduleentryobjectfromadatabase(oralldatabaseobjects).Itisan
instanceoftheXNET Database ClosepolyVI.

Tosimplifythetaskofclosingalldatabaseobjectsyouopened,youcanusetheclose all?
parametersettotrue(default);otherwise,onlythesingledatabaseobjectwiredinisclosed.

Databaseobjectsareclosedautomaticallywhenthetop-levelVIterminates,sousingthisVI
isoptional.However,youmaywanttoclosedatabaseobjectstofreetheirmemorypriorto
startingasession.YoucanusethisVItodothis.
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XNET Database Create Object.vi

Purpose

Createsanewdatabaseobject.

Description

TheinstancesofthispolymorphicVIspecifywhichdatabaseobjectstocreate:

• XNET Database Create (Cluster).vi

• XNET Database Create (Dynamic Signal).vi

• XNET Database Create (ECU).vi

• XNET Database Create (Frame).vi

• XNET Database Create (PDU).vi

• XNET Database Create (Signal).vi

• XNET Database Create (Subframe).vi

• XNET Database Create (LIN Schedule).vi

• XNET Database Create (LIN Schedule Entry).vi
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XNET Database Create (Cluster).vi

Purpose

CreatesanewXNETcluster.

Format

Inputs

database inistheparentdatabaseobject.database incanbeanexisting
file.Youcancreateanewdatabaseinmemorybyspecifying:memory:for
database inandcreateanentirehierarchyofobjectsinmemory,without
usingafileonthedisk.

cluster nameisthenameoftheclustertocreate.Thenamemustbeunique
forallclustersinadatabase.Lowercaseletters,uppercaseletters,numbers,
andtheunderscore(_)arevalidcharactersforthename.Thespace(),
period(.),andotherspecialcharactersarenotsupportedwithinthename.
Thenamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Thenameislimitedto128characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

database outisacopyofthedatabase inparameter.Youcanusethis
outputtowiretheVItosubsequentVIs.

cluster outisI/Onameofthenewlycreatedclusterobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETclusterobject.ItisaninstanceofXNET Database Create 

Object.vi.

Thecluster nameinputbecomestheName(Short)propertyofthecreatedobject.Thisis
distinctfromthestringcontainedwithincluster out,whichusesthesyntaxdescribedin
XNET Cluster I/O Name.
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Theclusterobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVIdoes
notchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,use
XNET Database Save.vi.
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XNET Database Create (Dynamic Signal).vi

Purpose

CreatesanewXNETdynamicsignal.

Format

Inputs

subframe inisthesubframeparentobject.

signal nameisthenameofthesignaltocreate.Thenamemustbeunique
forallsignalsinaframeinwhichthesubframeparentwasdefined,
includingthestaticsignalsandthemultiplexersignal.Lowercaseletters,
uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
thename.Thespace(),period(.),andotherspecialcharactersarenot
supportedwithinthename.Thenamemustbeginwithaletter(uppercase
orlowercase)orunderscore,andnotanumber.Thenameislimitedto
128 characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

subframe outisacopyofthesubframeinparameter.Youcanusethis
parametertowiretheVItosubsequentVIs.

signal outistheI/Onameofthenewlycreatedsignalobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETdynamicsignalobject.ItisaninstanceofXNET Database Create 

Object.vi.

Thesignal nameinputbecomestheName(Short)propertyofthecreatedobject.Thisis
distinctfromthestringcontainedwithinsignal out,whichusesthesyntaxdescribedinXNET 

Signal I/O Name.
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Thesignalobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVIdoes
notchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,use
XNET Database Save.vi.

DynamicSignalistransmittedintheframewhenthemultiplexersignalcontainsthe
multiplexervaluedefinedinthesubframe.

InNI-CAN,dynamicsignalswerecalledmode-dependentchannels.
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XNET Database Create (ECU).vi

Purpose

CreatesanewXNETECU.

Format

Inputs

cluster inistheclusterparentobject.

ECU nameisthenameoftheECUtocreate.Thenamemustbeuniquefor
allECUsinacluster.Lowercaseletters,uppercaseletters,numbers,andthe
underscore(_)arevalidcharactersforthename.Thespace(),period(.),
andotherspecialcharactersarenotsupportedwithinthename.Thename
mustbeginwithaletter(uppercaseorlowercase)orunderscore,andnota
number.Thenameislimitedto128characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

cluster outisacopyofthecluster inparameter.Youcanusethisoutputto
wiretheVItosubsequentVIs.

ECU outistheI/OnameofthenewlycreatedECUobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETECUobject.ItisaninstanceofXNET Database Create Object.vi.

TheECU nameinputbecomestheName(Short)propertyofthecreatedobject.Thisis
distinctfromthestringcontainedwithinECU out,whichusesthesyntaxdescribedinXNET 

ECU I/O Name.

TheECUobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVIdoes
notchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,use
XNET Database Save.vi.
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XNET Database Create (Frame).vi

Purpose

CreatesanewXNETframe.

Format

Inputs

cluster inistheclusterparentobject.

frame nameisthenameoftheframetocreate.Thenamemustbeunique
forallframesinacluster.Lowercaseletters,uppercaseletters,numbers,
andtheunderscore(_)arevalidcharactersforthename.Thespace(),
period(.),andotherspecialcharactersarenotsupportedwithinthename.
Thenamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Thenameislimitedto128characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

cluster outisacopyofthecluster inparameter.Youcanusethisoutputto
wiretheVItosubsequentVIs.

frame outistheI/Onameofthenewlycreatedframeobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETframeobject.ItisaninstanceofXNET Database Create 

Object.vi.

Theframe nameinputbecomestheName(Short)propertyofthecreatedobject.Thisis
distinctfromthestringcontainedwithinframe out,whichusesthesyntaxdescribedinXNET 

Frame I/O Name.

Theframeobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVIdoes
notchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,use
XNET Database Save.vi.
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XNET Database Create (PDU).vi

Purpose

CreatesanewXNETPDU.

Format

Inputs

cluster inistheclusterparentobject.

PDU nameisthenameofthePDUtocreate.Thenamemustbeuniquefor
allPDUsinacluster.Lowercaseletters,uppercaseletters,numbers,andthe
underscore(_)arevalidcharactersforthename.Thespace(),period(.),
andotherspecialcharactersarenotsupportedwithinthename.Thename
mustbeginwithaletter(uppercaseorlowercase)orunderscore,andnota
number.Thenameislimitedto128characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

cluster outisacopyofthecluster inparameter.Youcanusethisoutputto
wiretheVItosubsequentVIs.

PDU outisthereferencetothenewlycreatedPDUobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETPDUobject.ItisaninstanceofXNET Database Create Object.vi.

ThePDU nameinputbecomestheName(Short)propertyofthecreatedobject.Thisis
distinctfromthestringcontainedwithinPDU out,whichusesthesyntaxdescribedinXNET 

PDU I/O Name.

ThePDUobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVIdoes
notchangetheopendatabasefileondisk.Tosavethenewcreatedobjecttothefile,use
XNET Database Save.vi.
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XNET Database Create (Signal).vi

Purpose

CreatesanewXNETsignal.

Format

Inputs

frame inistheframeparentobject.

signal nameisthenameofthesignaltocreate.Lowercaseletters,
uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
thename.Thespace(),period(.),andotherspecialcharactersarenot
supportedwithinthename.Thenamemustbeginwithaletter(uppercase
orlowercase)orunderscore,andnotanumber.Thenameislimitedto
128 characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

frame outisacopyoftheframe inparameter.Youcanusethisparameter
towiretheVItosubsequentVIs.

signal outistheI/Onameofthenewlycreatedsignalobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETsignalobject.ItisaninstanceofXNET Database Create 

Object.vi.

Thesignal nameinputbecomestheName(Short)propertyofthecreatedobject.Thisis
distinctfromthestringcontainedwithinsignal out,whichusesthesyntaxdescribedinXNET 

Session I/O Name.

Thesignalobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVIdoes
notchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,use
XNET Database Save.vi.
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XNET Database Create (Subframe).vi

Purpose

CreatesanewXNETsubframe.

Format

Inputs

frame inistheframeparentobject.

subframe nameisthenameofthesubframetocreate.Thenamemustbe
uniqueforallsubframesinaframe.Lowercaseletters,uppercaseletters,
numbers,andtheunderscore(_)arevalidcharactersforthename.The
space(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Thenamemustbeginwithaletter(uppercaseorlowercase)or
underscore,andnotanumber.Thenameislimitedto128characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

frame outisacopyoftheframeinparameter.Youcanusethisparameter
towiretheVItosubsequentVIs.

subframe outistheI/Onameofthenewlycreatedsubframeobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETsubframeobject.ItisaninstanceofXNET Database Create 

Object.vi.

Thesubframe nameinputbecomestheName(Short)propertyofthecreatedobject.

Thesubframeobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVI
doesnotchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,
useXNET Database Save.vi.
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Asubframedefinesthemultiplexervalueforalldynamicsignalsinthissubframe.Dynamic
signalswithinasubframeinheritthemultiplexervaluefromthesubframeparent.

InNI-CAN,asubframewascalledamode.
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XNET Database Create (LIN Schedule).vi

Purpose

CreatesanewXNETLINschedule.

Format

Inputs

cluster inistheclusterparentobject.

LIN schedule nameisthenameofthescheduletocreate.Thenamemust
beuniqueforallschedulesinacluster.Lowercaseletters,uppercaseletters,
numbers,andtheunderscore(_)arevalidcharactersforthename.The
space(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Thenamemustbeginwithaletter(uppercaseorlowercase)or
underscore,andnotanumber.Thenameislimitedto128characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

cluster outisacopyofthecluster inparameter.Youcanusethisoutputto
wiretheVItosubsequentVIs.

LIN schedule outistheI/OnameofthenewlycreatedLINschedule
object.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETLINscheduleobject.ItisaninstanceofXNET Database Create 

Object.vi.

TheLIN schedule nameinputbecomestheName(Short)propertyofthecreatedobject.This
isdistinctfromthestringcontainedwithinLIN schedule out,whichusesthesyntax
describedinXNETLINScheduleI/OName.

Thescheduleobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVI
doesnotchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,
useXNET Database Save.vi.
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XNET Database Create (LIN Schedule Entry).vi

Purpose

CreatesanewXNETLINscheduleentryobject.

Format

Inputs

LIN schedule inisthescheduleparentobject.

LIN schedule entry nameisthenameofthescheduleentrytocreate.The
namemustbeuniqueforallentriesinaschedule.Lowercaseletters,
uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
thename.Thespace(),period(.),andotherspecialcharactersarenot
supportedwithinthename.Thenamemustbeginwithaletter(uppercase
orlowercase)orunderscore,andnotanumber.Thenameislimitedto
128 characters.

error inistheerrorclusterinput(refertoError Handling).

Outputs

LIN schedule outisacopyoftheLIN schedule inparameter.Youcanuse
thisparametertowiretheVItosubsequentVIs.

LIN schedule entry outistheI/OnameofthenewlycreatedLINschedule
entryobject.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcreatesanXNETscheduleentryobject.ItisaninstanceofXNET Database Create 

Object.vi.

Scheduleentriesisanorderedarrayinaschedule.Thescheduleisbeingprocessedinthe
orderofthisarray.Anewlycreatedentryalwaysisaddedtothelastpositionofthearray.
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TheLIN schedule entry nameinputbecomestheName(Short)propertyofthecreated
object.ThisisdistinctfromthestringcontainedinLIN schedule entry out,whichusesthe
syntaxdescribedinXNETLINScheduleEntryI/OName.

Thescheduleobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.ThisVI
doesnotchangetheopendatabasefileondisk.Tosavethenewlycreatedobjecttothefile,
useXNET Database Save.vi.
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XNET Database Delete Object.vi

Purpose

Deletesadatabaseobject.

Description

TheinstancesofthispolymorphicVIspecifywhichdatabaseobjectstodelete:

• XNET Database Delete (Cluster).vi

• XNET Database Delete (ECU).vi

• XNET Database Delete (Frame).vi

• XNET Database Delete (PDU).vi

• XNET Database Delete (Signal).vi

• XNET Database Delete (Subframe).vi

• XNET Database Delete (LIN Schedule).vi

• XNET Database Delete (LIN Schedule Entry).vi
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XNET Database Delete (Cluster).vi

Purpose

DeletesanXNETclusterandallchildobjectsinthiscluster.

Format

Inputs

cluster inistheI/Onameoftheclustertodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETclusterobjectwithallframes,PDUs,signals,subframes,andECUs
inthiscluster.ItisaninstanceofXNET Database Delete Object.vi.

Upondeletion,theI/Onamesofalldeletedobjectsareclosedandnolongercanbeused.

Theobjectsaredeletedfromadatabaseinmemory.Thechangeisinforceuntilthedatabase
isclosed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethechanged
databasetothefile,useXNET Database Save.vi.
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XNET Database Delete (ECU).vi

Purpose

DeletesanXNETECU.

Format

Inputs

ECU inistheI/OnameoftheECUtodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETECUobject.ItisaninstanceofXNET Database Delete Object.vi.

Upondeletion,theI/OnameoftheECUisclosedandnolongercanbeused.

TheECUobjectisdeletedfromadatabaseinmemoryandisinforceuntilthedatabaseis
closed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethechangeddatabase
tothefile,useXNET Database Save.vi.
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XNET Database Delete (Frame).vi

Purpose

DeletesanXNETframeandallchildobjectsintheframe.

Format

Inputs

frame inistheI/Onameoftheframetodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETframeobjectwithallmappedPDUs,includingsignalsand
subframesinthosePDUs.ItisaninstanceofXNET Database Delete Object.vi.Toavoid
deletingPDUswiththeframe,unmapthePDUsfromtheframebeforedeletingtheframe(set
theXNETFramePDU_Mappingpropertytoanemptyarray).

Upondeletion,theI/Onamesofalldeletedobjectsareclosedandnolongercanbeused.

Theobjectsaredeletedfromadatabaseinmemory.Thechangeisinforceuntilthedatabase
isclosed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethechanged
databasetothefile,useXNET Database Save.vi.
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XNET Database Delete (PDU).vi

Purpose

DeleteanXNETPDUandallchildobjectsinthisPDU.

Format

Inputs

PDU inreferencesthePDUtodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETPDUobjectwithallsignalsandsubframesinthisPDU.Itisan
instanceofXNET Database Delete Object.vi.

Upondeletion,theI/Onamestoalldeletedobjectsareclosedandnolongercanbeused.

Theobjectsaredeletedfromadatabaseinmemory.Thechangeisinforceuntilthedatabase
isclosed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethechanged
databasetothefile,useXNET Database Save.vi.
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XNET Database Delete (Signal).vi

Purpose

DeletesanXNETsignal.

Format

Inputs

signal inistheI/Onameofthesignaltodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETsignalobject.ItisaninstanceofXNET Database Delete 

Object.vi.

Upondeletion,theI/Onameofthesignalisclosedandnolongercanbeused.

Thesignalobjectisdeletedfromadatabaseinmemoryandisinforceuntilthedatabaseis
closed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethechangeddatabase
tothefile,useXNET Database Save.vi.
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XNET Database Delete (Subframe).vi

Purpose

DeletesanXNETsubframeandalldynamicsignalsinthesubframe.

Format

Inputs

subframe inistheI/Onameofthesubframetodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETsubframeobjectandalldynamicsignalsinthissubframe.Itisan
instanceofXNET Database Delete Object.vi.

Upondeletion,theI/Onamesofthesubframeandrelateddynamicsignalsareclosedandno
longercanbeused.

Theobjectsaredeletedfromadatabaseinmemory.Thechangeisinforceuntilthedatabase
isclosed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethechanged
databasetothefile,useXNET Database Save.vi.
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XNET Database Delete (LIN Schedule).vi

Purpose

DeletesanXNETLINscheduleandallLINscheduleentryobjectsinthisschedule.

Format

Inputs

LIN schedule inistheI/OnameoftheLINscheduletodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETLINscheduleobjectandtheentriesitcontains.Itisaninstanceof
XNET Database Delete Object.vi.

Upondeletion,theI/Onamesofalldeletedobjectsareclosed,andyounolongercanuse
them.

TheLINscheduleobjectisdeletedfromadatabaseinmemoryandisinforceuntilthe
databaseisclosed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethe
changeddatabasetothefile,useXNET Database Save.vi.
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XNET Database Delete (LIN Schedule Entry).vi

Purpose

DeletesanXNETscheduleentryobject.

Format

Inputs

LIN schedule entry inistheI/OnameoftheLINscheduleentrytodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdeletesanXNETLINscheduleentryobject.ItisaninstanceofXNET Database 

Delete Object.vi.

Upondeletion,theI/Onameofthedeletedobjectisclosed,andyounolongercanuseit.

Theobjectsaredeletedfromadatabaseinmemory.Thechangeisinforceuntilthedatabase
isclosed.ThisVIdoesnotchangetheopendatabasefileondisk.Tosavethechanged
databasetothefile,useXNET Database Save.vi.
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XNET Database Merge.vi

Purpose

Mergesdatabaseobjectsandrelatedchildobjectsfromthesourcetothedestinationcluster.

Description

TheinstancesofthispolymorphicVIspecifywhichdatabaseobjectstomerge:

• XNET Database Merge (Frame).vi

• XNET Database Merge (PDU).vi

• XNET Database Merge (ECU).vi

• XNET Database Merge (LIN Schedule).vi

• XNET Database Merge (Cluster).vi
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XNET Database Merge (Frame).vi

Purpose

Mergesaframeobjectwithallchildobjectsintothedestinationcluster.

Format

Inputs

wait for complete?Usethisinputonlyifthesourceobjectisacluster
(refertoXNET Database Merge (Cluster).vi).

target cluster inistheI/Onameoftheclusterwherethesourceframeis
merged.

source frameistheI/Onameoftheframetobemergedintothetarget
cluster.

copy modedefinesthemergingbehaviorifthetargetclusteralready
containsaframewiththesamename.

prefixisaddedtothesourceframenameifaframewiththesamename
existsinthetargetcluster.

error inistheerrorclusterinput(refertoError Handling).

Outputs

percent complete isusedwhenwait for complete?isfalse.(Thisoutput
doesnotapplytotheframeinstance.)

target cluster outisacopyoftarget cluster in.Youcanusethisoutputto
wiretheVItosubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

ThisVImergesaframewithalldependentchildobjects(PDUs,subframes,andsignals)to
thetargetcluster.

Ifthesourceframenamewasnotusedinthetargetcluster,thisVIcopiesthesourceframe
withthechildobjectstothetarget.Ifaframewiththesamenameexistsinthetargetcluster,
youcanavoidnamecollisionsbyspecifyingtheprefixtobeaddedtothename.

Ifaframewiththesamenameexistsinthetargetcluster,themergebehaviordependsonthe
copy modeinput:

• Copy using source:Thetargetframewithalldependentchildobjectsisremovedfrom
thetargetclusterandreplacedbythesourceobjects.

• Copy using destination:Thesourceframeisignored(thetargetclusterframewithchild
objectsremainsunchanged).

• Merge using source:Thisaddschildobjectsfromthesourceframetochildobjectsfrom
thedestinationframe.Ifthetargetframecontainsachildobjectwiththesamename,it
isreplacedbythechildobjectfromthesourceframe.Thesourceframeproperties(for
example,payloadlength)replacethetargetframeproperties.

• Merge using destination:Thisaddschildobjectsfromthesourceframetochildobjects
fromthedestinationframe.Ifthetargetframecontainsachildobjectwiththesame
name,itremainsunchanged.Thetargetframepropertiesremainunchanged(for
example,payloadlength).

Example

TargetframeF1(v1)hassignalsS1andS2(v1).SourceframeF1(v2)hassignalsS2(v2)
and S3.

(v1)and(v2)aretwoversionsofoneobjectwithsamename,butwithdifferentproperties.

• ResultofCopy using source:F1(v2),S2(v2),S3.

• ResultofCopy using destination:F1(v1),S1,S2(v1).

• ResultofMerge using source:F1(v2),S1,S2(v2),S3.

• ResultofMerge using destination:F1(v1),S1,S2(v1),S3.
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XNET Database Merge (PDU).vi

Purpose

MergesaPDUobjectwithallchildobjectsintothedestinationcluster.

Format

Inputs

wait for complete?Usethisinputonlyifthesourceobjectisacluster
(refertoXNET Database Merge (Cluster).vi).

target cluster inistheI/OnameoftheclusterwherethesourcePDUis
merged.

source PDUistheI/OnameofthePDUtobemergedintothetargetcluster.

copy modedefinesthemergingbehaviorifthetargetclusteralready
containsaPDUwiththesamename.

prefixisaddedtothesourcePDUnameifaPDUwiththesamename
existsinthetargetcluster.

error inistheerrorclusterinput(refertoError Handling).

Outputs

percent complete isusedwhenwait for complete?isfalse.(Thisoutput
doesnotapplytothePDUinstance.)

target cluster outisacopyoftarget cluster in.Youcanusethisoutputto
wiretheVItosubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

ThisVImergesaPDUwithalldependentchildobjects(subframesandsignals)tothetarget
cluster.

IfthesourcePDUnamewasnotusedinthetargetcluster,thisVIcopiesthesourcePDUwith
thechildobjectstothetarget.IfaPDUwiththesamenameexistsinthetargetcluster,you
canavoidnamecollisionsbyspecifyingtheprefixtobeaddedtothename.

IfaPDUwiththesamenameexistsinthetargetcluster,themergebehaviordependsonthe
copy modeinput:

• Copy using source:ThetargetPDUwithalldependentchildobjectsisremovedfrom
thetargetclusterandreplacedbythesourceobjects.

• Copy using destination:ThesourcePDUisignored(thetargetclusterPDUwithchild
objectsremainsunchanged).

• Merge using source:ThisaddschildobjectsfromthesourcePDUtochildobjectsfrom
thedestinationPDU.IfthetargetPDUcontainsachildobjectwiththesamename,itis
replacedbythechildobjectfromthesourcePDU.ThesourcePDUproperties(for
example,payloadlength)replacethetargetPDUproperties.

• Merge using destination:ThisaddschildobjectsfromthesourcePDUtochildobjects
fromthedestinationPDU.IfthetargetPDUcontainsachildobjectwiththesamename,
itremainsunchanged.ThetargetPDUpropertiesremainunchanged(forexample,
payloadlength).

Example

TargetPDUPdu1(v1)hassignalsS1andS2(v1).SourcePDUPdu1(v2)hassignalsS2(v2)
andS3.

(v1)and(v2)aretwoversionsofoneobjectwithsamenamebutwithdifferentproperties.

• ResultofCopy using source:Pdu1(v2),S2(v2),S3.

• ResultofCopy using destination:Pdu1(v1),S1,S2(v1).

• ResultofMerge using source:Pdu1(v2),S1,S2(v2),S3.

• ResultofMerge using destination:Pdu1(v1),S1,S2(v1),S3.
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XNET Database Merge (ECU).vi

Purpose

MergesanECUobjectwithTx/Rxframesintothedestinationcluster.

Format

Inputs

wait for complete?Usethisinputonlyifthesourceobjectisacluster
(refertoXNET Database Merge (Cluster).vi).

target cluster inistheI/OnameoftheclusterwherethesourceECUis
merged.

source ECUistheI/OnameoftheECUtobemergedintothetarget
cluster.

copy modedefinesthemergingbehaviorifthetargetclusteralready
containsanECUwiththesamename.

prefixisaddedtothesourceECUnameifanECUwiththesamename
existsinthetargetcluster.

error inistheerrorclusterinput(refertoError Handling).

Outputs

percent complete isusedwhenwait for complete?isfalse.(Thisoutput
doesnotapplytotheECUinstance.)

target cluster outisacopyoftarget cluster in.Youcanusethisoutputto
wiretheVItosubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

ThisVImergesanECUwithallTx/Rxframestothetargetcluster.Itdoesnotmergethe
framesitself,butonlythetransmittingorreceivinginformation.Thishappensbasedonframe
names.Ifthesourceclusterdefinesnewframesnotcontainedinthedestinationcluster,they
shouldbemergedbeforemergingtheECU;otherwise,theTx/Rxinformationisremoved.

IfthesourceECUnamewasnotusedinthetargetcluster,thisVIcopiesthesourceECUto
thetarget.IfanECUwiththesamenameexistsinthetargetcluster,youcanavoidname
collisionsbyspecifyingtheprefixtobeaddedtothename.

IfanECUwiththesamenameexistsinthetargetcluster,themergebehaviordependsonthe
copy modeinput:

• Copy using source:ThetargetECUwithallTx/Rxinformationisremovedfromthe
targetclusterandreplacedbythesourceobjects.

• Copy using destination:ThesourceECUisignored(thetargetclusterECUwithchild
objectsremainsunchanged).

• Merge using source:ThisaddsTx/RxframesfromthesourceECUtoTx/Rxfromthe
destinationECU.ThesourceECUproperties(forexample,comment)replacethetarget
ECUproperties.

• Merge using destination:ThisaddsTx/RxframesfromthesourceECUtoTx/Rxfrom
thedestinationECU.ThetargetECUpropertiesremainunchanged(forexample,
comment).

Example

TargetECUEcu1(v1)hasTxframesF1andF2.SourceECUEcu1(v2)hasTxframesF2
and F3.

(v1)and(v2)aretwoversionsofoneobjectwithsamenamebutwithdifferentproperties.

• ResultofCopy using source:Ecu1(v2),F2,F3.

• ResultofCopy using destination:Ecu1(v1),F1,F2.

• ResultofMerge using source:Ecu1(v2),F1,F2,F3.

• ResultofMerge using destination:Ecu1(v1),F1,F2,F3.
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XNET Database Merge (LIN Schedule).vi

Purpose

MergesaLINscheduleobjectwithallchildobjectsintothedestinationcluster.

Format

Inputs

wait for complete?Usethisinputonlyifthesourceobjectisacluster
(refertoXNET Database Merge (Cluster).vi).

target cluster inistheI/OnameoftheclusterwherethesourceLIN
scheduleismerged.

source LIN schedule istheI/OnameoftheLINscheduletobemergedinto
thetargetcluster.

copy modedefinesthemergingbehaviorifthetargetclusteralready
containsaLINschedulewiththesamename.

prefixisaddedtothesourceLINschedulenameifaLINschedulewiththe
samenameexistsinthetargetcluster.

error inistheerrorclusterinput(refertoError Handling).

Outputs

percent complete isusedwhenwait for complete?isfalse.(Thisoutput
doesnotapplytotheLINscheduleinstance.)

target cluster outisacopyoftarget cluster in.Youcanusethisoutputto
wiretheVItosubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

ThisVImergesaLINschedulewithallscheduleentriestothetargetcluster.Frames
referencedinthescheduleentriesshouldbemergedbeforemergingtheLINschedule;
otherwise,thereferencegetlost.

IfthesourceLINschedulenamewasnotusedinthetargetcluster,thisVIcopiesthesource
LINschedulewiththeentriestothetarget.IfaLINschedulewiththesamenameexistsinthe
targetcluster,youcanavoidnamecollisionsbyspecifyingtheprefixtobeaddedtothename.

IfaLINschedulewiththesamenameexistsinthetargetcluster,themergebehaviordepends
onthecopy modeinput:

• Copy using source:ThetargetLINschedulewithentriesisremovedfromthetarget
clusterandreplacedbythesourceobjects.

• Copy using destination:ThesourceLINscheduleisignored(thetargetclusterschedule
withentriesremainsunchanged).

• Merge using source:Thisaddsscheduleentriesfromthesourcescheduleattheendof
thedestinationscheduletable.Thecopiedentriesbecomenewnames,soallentrynames
inthescheduleareunique.Thesourceschedulepropertiesreplacethetargetschedule
properties(comment,priority,runmode).

• Merge using destination:Thisaddsscheduleentriesfromthesourcescheduleattheend
ofthedestinationscheduletable.Thecopiedentriesbecomenewnames,soallentry
namesinthescheduleareunique.Thetargetscheduleproperties(comment,priority,run
mode)remainunchanged.

Example

TargetLINscheduleLS1(v1)hasentriese1,e2.SourceLINscheduleLS1(v2)hasentries
e3, e4.

(v1)and(v2)aretwoversionsofoneobjectwithsamenamebutwithdifferentproperties.

• ResultofCopy using source:LS1(v1),e1,e2.

• ResultofCopy using destination:LS1(v2),e3,e4.

• ResultofMerge using source:LS1(v2),e1,e2,e3,e4.

• ResultofMerge using destination:LS1(v1),e1,e2,e3,e4.
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XNET Database Merge (Cluster).vi

Purpose

Mergesasourceclusterwithallchildobjectsintothedestinationcluster.

Format

Inputs

wait for complete?Usethisinputtosplitthemergingprocessintoparts
(forexample,todisplayaprogressbar).

target cluster inistheI/Onameoftheclusterwherethesourceclusteris
merged.

source cluster istheI/Onameoftheclustertobemergedintothetarget
cluster.

copy modedefinesthemergingbehaviorifthetargetclusteralready
containselementswiththesamename.

prefixisaddedtothesourceclusternameifanelementwiththesamename
existsinthetargetcluster.

error inistheerrorclusterinput(refertoError Handling).

Outputs

percent complete isusedwhenwait for complete?isfalse.

target cluster outisacopyoftarget cluster in.Youcanusethisoutputto
wiretheVItosubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

ThisVImergesallobjectscontainedinthesourceclusterintothetargetcluster.

ThefollowingVIsmergetheobjectswithdependent-childobjects:

• XNET Database Merge (Frame).vi

• XNET Database Merge (PDU).vi

• XNET Database Merge (ECU).vi

• XNET Database Merge (LIN Schedule).vi

Copy modeandprefixarepassedtotheappropriateVIforthemergingprocess.

IfthecopymodeissettoCopy using sourceorMerge using source,allclusterproperties
includingthenamearecopiedfromthesourcetothetargetcluster.

Dependingonthenumberofcontainedobjectsinthesourceanddestinationclusters,the
executioncantakelonger.Ifwait for complete?istrue,thisVIwaitsuntilthemerging
processgetscompleted.Iftheexecutioncompleteswithouterrors,percent completereturns
100.Ifwait for complete?isfalse,thefunctionreturnsquicklyandpercent completereturns
valueslessthan100.YoumustcallXNET Database Merge.virepeatedlyuntilpercent 

completereturns100.Youcanusethetimebetweencallstoupdateaprogressbar.
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XNET Database Save.vi

Purpose

SavestheopendatabasetoaFIBEX3.1.1file.

Format

Inputs

database inistheI/Onameofthedatabase.

filepathcontainsthepathnametotheFIBEXfileorisempty(savestothe
originalfilepath).

error inistheerrorclusterinput(refertoError Handling).

Outputs

database outisacopyofthedatabase inparameter.Youcanusethis
parametertowiretheVItosubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIsavestheXNETdatabasecurrentstatetoaFIBEX3.1.1file.Thefileextensionmust
be.xml.Ifthetargetfileexists,itisoverwritten.

XNETsavestotheFIBEXfileonlyfeaturesthatXNETsessionsusetocommunicateonthe
network.Iftheoriginalfilewascreatedusingnon-XNETsoftware,thetargetfilemaybe
missingdetailsfromtheoriginalfile.Forexample,NI-XNETsupportsonlylinearscaling.If
theoriginalFIBEXfileusedarationalequationthatcannotbeexpressedasalinearscaling,
XNETconvertsthistoalinearscalingwithfactor1.0andoffset0.0.

Iffilepathisempty,thefileissavedtothesameFIBEXfilespecifiedwhenopened.Ifopened
asafilepath,itusesthatfilepath.Ifopenedasanalias,itusesthefilepathregisteredforthat
alias.

SavingadatabaseisnotsupportedinLabVIEWReal-Time,butyoucandeployandusea
databasesavedonWindowsinLabVIEWReal-Time(refertoXNET Database Deploy.vi).
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XNET Database Export.vi

Purpose

Exportsaclusterfromtheopendatabasetoafileinaspecificformat.

Format

Inputs

cluster inistheI/Onameofthecluster.

filepathcontainsthepathnametothefiletobecreated.

error inistheerrorclusterinput(refertoError Handling).

Outputs

cluster outisacopyofthecluster inparameter.Youcanusethisparameter
towiretheVItosubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIexportsaclusterfromanXNETdatabasetoaspecificfileformat.ACANclusteris
exportedasCANdb++database(.dbc).ALINclusterisexportedasaLINdatabasefile
(.ldf).AFlexRayclustercannotbeexportedandreturnsanerror.Ifthetargetfileexists,it
isoverwritten.Thefilepathparameterisrequired;youcannotaccidentallyoverwritethe
originalfilebyspecifyinganemptyfilepath.

XNETsavestothefileonlyfeaturesthatXNETsessionsusetocommunicateonthenetwork.
Iftheoriginalfilewascreatedusingnon-XNETsoftware,thetargetfilemaybemissing
detailsfromtheoriginalfile.Forexample,NI-XNETsupportsonlylinearscaling.Ifthe
originalFIBEXfileusedarationalequationthatcannotbeexpressedasalinearscaling,
XNETconvertsthistoalinearscalingwithfactor1.0andoffset0.0.

ExportingadatabaseisnotsupportedinLabVIEWReal-Time,butyoucandeployandusea
databasesavedonWindowsinLabVIEWReal-Time(refertoXNET Database Deploy.vifor
moreinformation).
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File Management Subpalette

ThissubpaletteincludesVIstomanagedatabasealiasesanddeployorundeployadatabase
filetoLabVIEWReal-Time(RT).

XNET Database Add Alias.vi

Purpose

Addsanewaliastoadatabasefile.

Format

Inputs

CAN FD ISO modesetsthewaytheAPIprocessesISOFDframes.Fora
descriptionofthesemodes,refertoCAN FD, ISO Versus Non-ISO.

0 ISO

1 Non-ISO

2 ISOLegacy

default FD baud ratesetsthedefaultFDbaudrateforaCANdatabase
thatdoesnotinternallyspecifytheFDbaudrate.

default baud rateprovidesthedefaultbaudrate,usedwhenfilepathrefers
toaCANdbdatabase(.dbc)oranNI-CANdatabase(.ncd).These
databaseformatsarespecifictoCANanddonotspecifyaclusterbaudrate.
UsethisdefaultbaudratetospecifyadefaultCANbaudratetousewith
thisalias.IffilepathreferstoaFIBEXdatabase(.xml)orLINLDFfile,
thedefault baud rateparameterisignored.TheFIBEXandLDFdatabase
formatsrequireavalidbaudrateforeverycluster,andNI-XNETusesthat
baudrateasthedefault.
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ignore application protocolisapplicableonlytoadatabasewithaJ1939
applicationprotocol,andsetswhethertheAPIshouldignorethe
applicationprotocolandprocessJ1939framesasrawCANframes(True),
orprocessthemasJ1939frames(False).

aliasprovidesthedesiredaliasname.UnlikethenameofotherXNET
databaseobjects,thealiasnamecanusespecialcharacterssuchasspace
anddash.Ifthealiasnamealreadyexists,thisVIchangestheprevious
filepathtothespecifiedfilepath.

filepathprovidesthepathtotheCANdb,FIBEX,orLDFfile.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

NI-XNETusesaliasnamesfordatabasefiles.Thealiasnamesprovideashorternamefor
display,allowforchangestothefilesystemwithoutchangingtheapplication,andenable
efficientdeploymenttoLabVIEWReal-Time(RT)targets.

ThisVIissupportedonWindowsonly.ForLabVIEWRT,youcanpassthenewaliasto
XNET Database Deploy.vitotransferanoptimizedbinaryimageofthedatabasetothe
LabVIEWRTtarget.Afterdeployingthedatabase,youcanusethealiasnameinanyVIfor
theWindowshostandtheLabVIEWRTtarget.
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XNET Database Remove Alias.vi

Purpose

Removesadatabasealiasfromthesystem.

Format

Inputs

aliasisthenameofthealiastodelete.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIremovesthealiasfromNI-XNET,butdoesnotaffectthedatabasetextfile.Itjust
removesthealiasassociationtothedatabasefilepath.

ThisVIissupportedonWindowsonly,andthealiasisremovedfromWindowsonly(not
LabVIEWRTtargets).UseXNET Database Undeploy.vitoremoveanaliasfroma
LabVIEWReal-Time(RT)target.
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XNET Database Get List.vi

Purpose

Getsthecurrentlistofdatabasesonasystem.

Format

Inputs

IP addressisthetargetIPaddress.

IfIP addressisunwired(empty),thisVIretrievesaliasesandfilepathsfor
thelocalWindowssystem.

IfIP addressisavalidIPaddress,thisVIretrievesaliasesandfilepaths
fortheremoteLabVIEWRTtarget.YoucanfindthisIPaddressusing
MAXorVIsintheLabVIEWReal-Timepalettes.

error inistheerrorclusterinput(refertoError Handling).

Outputs

array of aliasreturnsanarrayofstrings,oneforeveryaliasregisteredin
thesystem.Ifnoaliasesareregistered,thearrayisempty.

array of filepathreturnsanarrayofstringsthatcontainthefilepathsand
filenamesofthedatabasesassignedtothealiases,oneforeveryalias
registeredinthesystem.

Ifnoaliasesareregistered,thearrayisempty.Thisparameterappliesto
Windowstargetsonly;onRTtargets,thisarrayalwaysisempty.

error outistheerrorclusteroutput(refertoError Handling).
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Description

ForalocalWindowscall(IPaddressempty),array of filepathreturnsanarrayoffilepaths.
Thesizeofthisarrayisthesameasarray of alias.ItprovidestheWindowsfilepathforeach
correspondingalias.

ForaremotecalltoLabVIEWRT,array of filepathisempty.NI-XNEThandlesthefile
systemontheLabVIEWRTtargetautomatically,sothatonlythealiasisneeded.

ThisVIissupportedonWindowsonly.LabVIEWRTdatabasedeploymentsaremanaged
remotelyfromWindows.
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XNET Database Deploy.vi

Purpose

DeploysadatabasetoaremoteLabVIEWReal-Time(RT)target.

Format

Inputs

IP addressisthetargetIPaddress.

aliasprovidesthedatabasealiasname.Todeployadatabasetextfile,
firstaddanaliasusingXNET Database Add Alias.vi.

wait for complete?determineswhethertheVIreturnsdirectlyorwaits
untiltheentiretransmissioniscompleted.

error inistheerrorclusterinput(refertoError Handling).

Outputs

percent completeindicatesthedeploymentprogress.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVItransfersanoptimizedbinaryimageofthedatabasetotheLabVIEWRTtarget.After
deployingthedatabase,youcanusethealiasnameinanyVIfortheWindowshostandthe
LabVIEWRTtarget.

ThisVIissupportedonWindowsonly.LabVIEWRTdatabasedeploymentsaremanaged
remotelyfromWindows.

ThisVImustaccesstheremoteLabVIEWRTtargetfromWindows,soIP addressmust
specifyavalidIPaddressfortheLabVIEWRTtarget.YoucanfindthisIPaddressusing
MAXorVIsintheLabVIEWReal-Timepalettes.

IftheLabVIEWRTtargetaccessispasswordprotected,usethefollowingsyntaxforthe
IP addresstodeployanalias:[user:password@]IPaddress.
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Remotefiletransfercantakeafewseconds,especiallywhentheRTtargetisfaraway.

Ifwait for complete?istrue,thisVIwaitsfortheentiretransfertocomplete,thenreturns.
error outreflectsthedeploymentstatus,andpercent completeis100.

Ifwait for complete?isfalse,thisVItransfersaportionofthedatabaseandreturnsbeforeit
iscomplete.Foranincompletetransfer,error outreturnssuccess,andpercent completeis
lessthan100.Youcanusepercent completetodisplaytransferprogressonyourfrontpanel.
YoumustcallXNET Database Deploy.viinaloopuntilpercent completeisreturnedas
100,atwhichtimeerror outreflectstheentiredeploymentstatus.
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XNET Database Undeploy.vi

Purpose

UndeploysadatabasefromaremoteLabVIEWReal-Time(RT)target.

Format

Inputs

IP addressisthetargetIPaddress.

aliasprovidesthedatabasealiasname.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIcompletelydeletesthedatabasefileanditsaliasfromtheLabVIEWRTtarget.

ThisVIissupportedonWindowsonly.LabVIEWRTdatabasedeploymentsaremanaged
remotelyfromWindows.

ThisVImustaccesstheremoteLabVIEWRTtargetfromWindows,soIP addressmust
specifyavalidIPaddressfortheLabVIEWRTtarget.YoucanfindthisIPaddressusing
MAXorVIsintheLabVIEWReal-Timepalettes.

IftheLabVIEWRTtargetaccessispasswordprotected,youcanusethefollowingsyntaxfor
theIPaddresstodeployanalias:[user:password@]IPaddress.
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XNET LIN Schedule Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETLINScheduleI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.

Cluster

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETLINSchedule

Short Name

Cluster

Description

ThispropertyreturnstheI/Onametotheparentclusterinwhichtheschedulehasbeen
created.Youcannotchangetheparentclusteraftercreatingthescheduleobject.
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Comment

Data Type Direction Required? Default

Read/Write No EmptyString

Property Class

XNETLINSchedule

Short Name

Comment

Description

Commentdescribingthescheduleobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETLINSchedule

Short Name

ConfigStatus

Description

TheLINscheduleobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.Thevaluecanbepassedtotheerror
codeinputofSimple Error Handler.vitoconvertittoatextdescription(onmessageoutput)
oftheconfigurationproblem.

Bydefault,theXNETClusterLIN:Schedulespropertydoesnotreturnincorrectconfigured
schedulesinthedatabasebecauseyoucannotusetheminthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
Whenaschedule’sconfigurationstatusbecomesinvalidafterthedatabaseisopened,the
XNETClusterLIN:Schedulespropertystillreturnsthescheduleevenif
ShowInvalidFromOpen?isfalse.

Anexampleofaninvalidscheduleconfigurationiswhenarequiredschedulepropertyisnot
defined(forexample,ascheduleentrywithinthisschedulehasanundefineddelaytime).
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Entries

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETLINSchedule

Short Name

Entries

Description

ArrayofentriesforthisLINschedule.

Eachentry’spositioninthisarrayspecifiesthepositionintheschedule.Thedatabasefile
and/ortheorderthatyoucreateentriesatruntimedeterminetheposition.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETLINSchedule

Short Name

NameShort

Description

StringidentifyingtheXNETLINscheduleobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Aschedulenamemustbeuniqueforallschedulesinacluster.

Youcanwritethispropertytochangetheschedules’sshortname.Whenyoudothisandthen
usetheoriginalXNETLINschedulethatcontainstheoldname,errorscanresultbecausethe
oldnamecannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. WiretheXNETLINscheduleastheinputstringtoSearch and Replace String 

Function.viwiththeoldNameasthesearchstringandthenewNameasthereplace
string.ThisreplacestheshortnameintheXNETLINschedule,whileretainingtheother
textthatensuresauniquename.

4. WiretheresultfromSearch and Replace String Function.vitotheXNET String to IO 

Name.vi.ThiscaststhestringbacktoavalidXNETLINschedule.
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Priority

Data Type Direction Required? Default

Read/Write No 42

Property Class

XNETLINSchedule

Short Name

Priority

Description

Priorityofthisrun-onceLINschedulewhenmultiplerun-onceschedulesarependingfor
execution.

Thevalidrangeforthispropertyis1–254.Lowervaluescorrespondtohigherpriority.

ThispropertyappliesonlywhentheRunModepropertyisOnce.Run-onceschedulerequests
arequeuedforexecutionbasedonthisproperty.Whenallrun-oncescheduleshave
completed,themasterreturnstothepreviouslyrunningcontinuousschedule(ornull).

Run-continuousschedulerequestsarenotqueued.Onlythemostrecentrun-continuous
scheduleisused,anditexecutesonlyifnorun-oncescheduleispending.Therefore,a
run-continuousschedulehasaneffectivepriorityof255,butthispropertyisnotused.

Nullschedulerequeststakeeffectimmediatelyandsupercedeanyrunningrun-onceor
run-continuousschedule.Thequeueofpendingrun-onceschedulerequestsisflushed
(emptiedwithoutrunningthem).Therefore,anullschedulehasaneffectivepriorityof0,but
thispropertyisnotused.

Thispropertyisnotreadfromthedatabase,butishandledlikeadatabaseproperty.After
openingthedatabase,thedefaultvalueisreturned,andyoucanchangetheproperty.But
similartodatabaseproperties,youcannotchangeitafterasessioniscreated.
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Run Mode

Data Type Direction Required? Default

Read/Write No SeeDescription

Property Class

XNETLINSchedule

Short Name

RunMode

Description

Thispropertyisaring(enumeratedlist)withthefollowingvalues:

Thispropertyspecifieshowthemasterrunsthisschedule:

• Continuous:Themasterrunstheschedulecontinuously.Whenthelastentryexecutes,
theschedulestartsagainwiththefirstentry.

• Once:Themasterrunsthescheduleonce(allentries),thenreturnstothepreviously
runningcontinuousschedule(ornull).Ifrequestsaresubmittedformultiplerun-once
schedules,eachrun-onceexecutesinsuccessionbasedonitsPriority,thenthemaster
returnstothecontinuousschedule(ornull).

• Null:Allcommunicationstopsimmediately.Aschedulewiththisrunmodeiscalleda
nullschedule.

Thispropertyisnotreadfromthedatabase,butishandledlikeadatabaseproperty.After
openingthedatabase,thedefaultvalueisreturned,andyoucanchangetheproperty.But
similartodatabaseproperties,youcannotchangeitafterasessioniscreated.

Usually,thedefaultvaluefortherunmodeisContinuous.Ifthescheduleisconfiguredtobe
acollisionresolvingtableforanevent-triggeredentry,thedefaultisOnce.

String Value 

Continuous 0

Once 1

Null 2
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XNET LIN Schedule Entry Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETLINScheduleEntryI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Collision Resolving Schedule

Data Type Direction Required? Default

Read/Write No EmptyI/OName

Property Class

XNETLINScheduleEntry

Short Name

CollResSched

Description

LINschedulethatresolvesacollisionforthisevent-triggeredentry.

ThispropertyappliesonlywhentheentryTypeiseventtriggered.Whenacollisionoccurs
fortheevent-triggeredentryinthisschedule,themastermustswitchtothecollisionresolving
scheduletotransfertheunconditionalframessuccessfully.IftheXNETinterfaceisactingas
themasterontheLINcluster,NI-XNETautomaticallywritesaschedulerequestforthis
collisionresolvingschedule.

ThecollisionresolvingscheduleRunModemustbeOnce.

Whentheentrytypeisanyvalueotherthaneventtriggered,thispropertyreturnsanempty
entry(invalid).
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Delay

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETLINScheduleEntry

Short Name

Delay

Description

Timefromthestartofthisentry(slot)tothestartofthenextentry.

Thepropertyusesadoublevalueinseconds,withthefractionalpartusedformillisecondsor
microseconds.

Event Identifier

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETLINScheduleEntry

Short Name

EventID

Description

Theevent-triggeredentryidentifier.Thisidentifierisunprotected(NI-XNEThandlesthe
protection).

Thispropertyappliesonlywhentheentrytypeiseventtriggered.Thisidentifierisforthe
event-triggeredentryitself,andthefirstpayloadbyteisfortheprotectedidentifierofthe
containedunconditionalframe.



Chapter4 NI-XNETAPIforLabVIEW—XNETLINScheduleEntryPropertyNode

NI-XNETHardwareandSoftwareManual 4-488 ni.com

Frames

Data Type Direction Required? Default

Read/Write No EmptyArray

Property Class

XNETLINScheduleEntry

Short Name

Frames

Description

ArrayofframesforthisLINscheduleentry.

IftheentryTypeisunconditional,thisarraycontainsoneelement,whichisthesingle
unconditionalframeforthisentry.

IftheentryTypeissporadic,thisarraycontainsoneormoreframesforthisentry.When
multipleframesarependingforthisentry,theorderinthearraydeterminesthepriorityto
transmit.

IftheentryTypeiseventtriggered,thisarraycontainsoneormoreframesforthisentry.
Whenmultipleframesarependingforthisentry,acollisiontypicallyoccursonthebus.When
theXNETinterfaceisactingasmaster,andacollisionoccurs,themasterautomaticallywrites
aschedulerequestfortheCollisionResolvingSchedule.Thisresolvesthecollision
automaticallysothatyourapplicationcanproceed.
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Name (Short)

Data Type Direction Required? Default

Read/Write Yes DefinedinCreateObject

Property Class

XNETLINScheduleEntry

Short Name

NameShort

Description

StringidentifyingtheLINscheduleentryobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Ascheduleentrynamemustbeuniqueforallentriesinthesameschedule.

Youcanwritethispropertytochangethescheduleentry’sshortname.Whenyoudothisand
thenusetheoriginalXNETLINscheduleentrythatcontainstheoldname,errorscanresult
becausetheoldnamecannotbefound.Followthesestepstoavoidthisproblem:

1. GettheoldName(Short)propertyusingthepropertynode.

2. SetthenewName(Short)propertyfortheobject.

3. WiretheXNETLINscheduleentryastheinputstringtoSearch and Replace String 

Function.viwiththeoldNameasthesearchstringandthenewNameasthereplace
string.ThisreplacestheshortnameintheXNETLINscheduleentry,whileretainingthe
othertextthatensuresauniquename.

4. WiretheresultfromSearch and Replace String Function.vitoXNET String to IO 

Name.vi.ThiscaststhestringbacktoavalidXNETLINscheduleentry.
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Node Configuration:Free Format:Data Bytes

Data Type Direction Required? Default

Read/Write Yes N/A

Property Class

XNETLINScheduleEntry

Short Name

NodeConfFFDataBytes

Description

Anarrayof8bytescontainingrawdataforLINnodeconfiguration.

Nodeconfigurationdefinesasetofservicesusedtoconfigureslavenodesinthecluster.Every
servicehasaspecificsetofparameterscodedinthisbytearray.IntheLDFfile,those
parametersarestored,forexample,inthenode(ECU)ortheframeobject.NI-XNETLDF
readercomposesthoseparameterstothebytevaluesliketheyaresentonthebus.TheLIN
specificationdocumentdescribesthenodeconfigurationservicesandthemappingofthe
parameterstotherawformatbytes.

ThenodeconfigurationserviceisexecutedonlyiftheScheduleEntryTypeissettoNode
Configuration.

Caution ThispropertyisnotsavedtotheFIBEXfile.Ifyouwritethisproperty,savethe
database,andreopenit,thenodeconfigurationservicesarenotcontainedinthedatabase.
WritingthispropertyisusefulonlyintheNI-XNETsessionimmediatelyfollowing.
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Schedule

Data Type Direction Required? Default

ReadOnly N/A N/A

Property Class

XNETLINScheduleEntry

Short Name

Schedule

Description

LINschedulethatusesthisentry.

ThisLINscheduleisconsideredthisentry’sparent.Youdefinetheparentschedulewhen
creatingtheentryobject.Youcannotchangeitafterwards.
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Type

Data Type Direction Required? Default

Read/Write No Unconditional

Property Class

XNETLINScheduleEntry

Short Name

Type

Description

TheLINscheduleentrytypedeterminesthemechanismusedtotransferframesinthisentry
(slot).Thevalues(enumeration)forthispropertyare:

0 Unconditional:Asingleframetransfersinthisentry(slot).

1 Sporadic:Themastertransmitsinthisentry(slot).Themasterselectsamongmultiple
framestotransmit.Onlyupdatedframesaretransmitted.Whenmorethanoneframehas
beenupdated,themasterdecidesbyprioritywhichframetotransmit.Theotherupdated
framesremainpendingandcanbesentwhenthisscheduleentryexecutesagain.The
orderofframesintheLINScheduleEntryFramesproperty(thefirstframehasthe
highestpriority)determinestheframepriority.

2 Event triggered:Multipleslavescantransmitaframeinthisentry(slot).Eachslave
transmitswhentheframe’sdatahasbeenupdated.Whenacollisionoccurs(multiple
slavestrytotransmitinthesameslot),thisisdetectedandresolvedusingadifferent
schedulespecifiedintheLINScheduleEntryCollisionResolvingScheduleproperty.
Theresolvingschedulerunsonce,startinginthesubsequentslotafterthecollision,and
automaticallyturnsbacktothepreviousscheduleatthepositionwherethecollision
occurred.

3 Node configuration:Thescheduleentrycontainsanodeconfigurationservice.The
nodeconfigurationserviceisdefinedasrawdatabytesintheXNETLINScheduleEntry
NodeConfiguration:FreeFormat:DataBytesproperty.

ALINframecanexistinmultipleschedulesandmultiplescheduleentries.Forexample,ifa
frameexistsinanevent-triggeredentryinscheduleA,italsoexistsinanunconditionalentry
ofadifferentscheduleB,sothatevent-triggeredcollisionsinscheduleAcanberesolvedby
switchingtoscheduleB.

ForinformationabouthowLINframetimingcomparestotheTimingTypepropertyofCAN
andFlexRayframes,refertoCyclic and Event Timing.
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XNET Database Get DBC Attribute.vi

Purpose

Readstheattributevalue,attributeenumeration,definedattributes,orsignalvaluetablefrom
aDBCfile.

Format

Inputs

modeisthemodespecificationofthisVI.Dependingonthisvalue,theVI
returnsthefollowingdata:

• Mode 0: Get Attribute Value:Foragivenobject(forexample,a
signal),theVIreturnstheattributevalueassignedtotheobject.The
attributevaluesalwaysarereturnedastextinattribute text.TheDBC
specificationalsoallowsdefiningotherdatatypes,suchasintegeror
float.Ifnecessary,youcanconvertthedatatoanumberbyusing,for
example,theScan From StringVIintheStringpalette.Ifthe
attributeisdefinedasanenumerationoftextstrings,theattributevalue
returnedhereistheindextotheenumerationlist,whichyoucan
retrieveusingMode1oftheVI.

• Mode 1: Get Enumeration:Foragivenattributename,theVIreturns
theenumerationtexttableasacomma-separatedstringinattribute 

text.Becauseforagivenattributename,theenumerationisthesame
forallobjectsofthesametype,object incanpointtoanyobjectwith
thegivenclass(object inspecifiestheclass).Ifnoenumerationis
definedforanattribute,theVIreturnsanemptystring.

• Mode 2: Get Attribute Name List:Returnsallattributenames
definedforthegivenobjecttypeasacomma-separatedstring.
object incanpointtoanyobjectinthedatabaseofthegivenclass
(object inspecifiestheobjectclass).attribute nameisignored(it
shouldbesettoemptystring).
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• Mode 3: Get Signal Value Table:Thisisvalidonlywhenobject in
pointstoasignal.attribute nameisignored(itshouldbesettoempty
string).Ifthegivensignalcontainsavaluetable,thefunctionreturnsa
comma-separatedlistintheform[value,string]{,<value>,<string>}.
Thelistcontainsanynumberofcorrespondingvalue,stringpairs.Ifno
valuetableisdefinedforthesignal,theresultisanemptystring.

object inisthedatabaseobject(cluster,frame,signal,orECU).

attribute nameistheattributename.

error inistheerrorclusterinput(refertoError Handling).

Outputs

object outisacopyoftheobject inparameter.Youcanusethisoutputto
wiretheVItosubsequentVIs.

attribute textistheattributevalue.

is default?indicatesthatadefaultvalueisusedinsteadofaspecificvalue
forthisobject.DBCfilesdefineadefaultvalueforanattributewiththe
givenname,andthenspecificvaluesforparticularobjects.Ifthespecific
valueforanobjectisnotdefined,thedefaultvalueisreturned.is default?
hasnomeaningifthemodeparameterisnot0(refertothemode
descriptionabove).

error outistheerrorclusteroutput(refertoError Handling).

Description

Dependingonthemodeparameter,thisVIreadsanattributevalue,attributeenumeration,list
ofexistingattributes,orvaluetableofasignalfromaDBCfile.Refertothemodeinput
descriptionabovefordetails.

Attributesaresupportedforthefollowingobjecttypes:

• Cluster(DBCfile:networkattribute)

• Frame(DBCfile:messageattribute)

• Signal(DBCfile:signalattribute)

• ECU(DBCfile:nodeattribute)

DatabasesotherthanDBCdonotsupportattributes.AttributesarenotsavedtoaFIBEXfile
whenyouopenandsaveaDBCfile.
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Notify Subpalette

ThissubpaletteincludesfunctionsforwaitingoneventsfromXNEThardware,including
creationofaLabVIEWtimingsource.

XNET Wait.vi

Purpose

Waitsforaneventtooccur.

Description

TheinstancesofthispolymorphicVIspecifytheeventtowaitfor:

• XNET Wait (Transmit Complete).vi

• XNET Wait (Interface Communicating).vi

• XNET Wait (CAN Remote Wakeup).vi

• XNET Wait (LIN Remote Wakeup).vi
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XNET Wait (Transmit Complete).vi

Purpose

Waitsforpreviouslywrittendatatobetransmittedonthecluster.

Format

Inputs

session inisthesessiontoapplythewait.

timeoutspecifiesthemaximumamountoftimeinsecondstowait.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

WaitsforalldataprovidedtoXNET Write.vibeforethisXNET Wait.vicalltobe
transmittedontheCAN,FlexRay,orLINnetwork.Dependingonthebusorconfiguration
propertiessuchasInterface:CAN:SingleShotTransmit?,thedatamayormaynothavebeen
successfullytransmitted;however,ifthiswaitreturnssuccessfully,itindicatesthatthesession
ismakingnomoreattemptstotransmitthedata.ThiswaitappliestoonlythecurrentXNET
session,andnotothersessionsusedforthesameinterface.

AfterusingXNET Write.vitoprovidedataforthissession,youcanusethisVItowaitfor
thatdatatotransmittoremoteECUs.YoucanusethisVItoguaranteethatallframeshave
beentransmittedbeforestoppingthissession.

Thetimeoutparameterprovidesthemaximumnumberofsecondstowait.Thedefaultvalue
is10(10seconds).
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XNET Wait (Interface Communicating).vi

Purpose

Waitsfortheinterfacetobegincommunicationonthecluster.

Format

Inputs

session inisthesessiontoapplythewait.

timeoutspecifiesthemaximumamountoftimeinsecondstowait.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

Waitsfortheinterfacetobegincommunicationonthecluster.Aftertheinterfaceisstarted,
thecontrollerconnectstotheclusterandstartscommunication.Thiswaitreturnsafter
communicationwiththeclusterhasbeenestablished.

Note Forsomebuses(forexample,CAN),thecommunicationmayoccurwithinafew
microsecondsofstartingtheinterface.Forotherbuses,thiscouldbedelayed.Anexample
ofabuswherethecommunicationtimeisdelayedfromthestarttimeisFlexRay,where
theinterfacemustperformastartuproutinethatmaytakeseveralcyclestocomplete.A
FlexRayinterfaceattemptsintegrationwiththeremainingnodesintheclusterwhenitis
started.IftheFlexRayinterfacecancoldstart,itsendsoutstartupframeswhenstartedand
synchronizesitsclockwithotherstartupnodesinthecluster.OncetheFlexRayinterface
hassuccessfullyintegrated,theinterfaceisreadytostarttransmittingandreceivingframes.
ReadingtheXNETFlexRayinterfaceProtocolOperationControl(POC)state(refertothe
XNET Read (State FlexRay Comm).videscription),oncetheinterfacehassuccessfully
integrated,returnsNormal-Active.
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Note Ifastarttriggerisconfiguredfortheinterface,theinterfacestartoccursafterthestart
triggerisreceived.

Thetimeoutparameterprovidesthemaximumnumberofsecondstowait.Thedefaultvalue
is10(10seconds).
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XNET Wait (CAN Remote Wakeup).vi

Purpose

WaitsfortheCANinterfacetowakeupduetoactivitybyaremoteECUonthenetwork.

Format

Inputs

session inisthesessiontoapplythewait.

timeoutspecifiesthemaximumamountoftimeinsecondstowait.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThiswaitisusedwhenyousettheXNETSessionInterface:CAN:TransceiverStateproperty
toSleep.Whenasleep,theinterfaceandtransceivergointoalow-poweredmode.Ifaremote
CANECUtransmitsaframe,thetransceiverdetectsthistransmission,andboththecontroller
andtransceiverwakeup.Thiswaitdetectsthatremotewakeup.

Note Theinterfaceneitherreceivesnoracknowledgesthetransmissionthatcausedthe
wakeup.However,aftertheinterfacewakesup,thetransceiverautomaticallyisplacedinto
normalmode,andcommunicationisrestored.

Thetimeoutparameterprovidesthemaximumnumberofsecondstowait.Thisvaluemust
be1.0(onesecond)orgreater.Thedefaultvalueis10(10seconds).
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XNET Wait (LIN Remote Wakeup).vi

Purpose

WaitsfortheLINinterfacetowakeupduetoactivitybyaremoteECUonthenetwork.

Format

Inputs

session inisthesessiontoapplythewait.ThewaitappliestotheLIN
interface,soyoucanuseanysession.

timeoutspecifiesthemaximumamountoftimeinsecondstowait.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThiswaitisusedwhenyousettheXNETSessionInterface:LIN:SleeppropertytoRemote 

SleeporLocal Sleep.Whenasleep,ifaremoteLINECUtransmitsthewakeuppattern
(break),theXNETLINinterfacedetectsthistransmissionandwakesup.Thiswaitdetects
thatremotewakeup.

Thetimeoutparameterprovidesthemaximumnumberofsecondstowait.Thisvaluemust
be1.0(onesecond)orgreater.Thedefaultvalueis10(10seconds).
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XNET Create Timing Source.vi

Purpose

CreatesatimingsourceforaLabVIEWTimedLoop.

Description

TheinstancesofthispolymorphicVIspecifythetimingsourcetocreate:

• XNET Create Timing Source (FlexRay Cycle).vi

XNET Create Timing Source (FlexRay Cycle).vi

Purpose

CreatesatimingsourceforaLabVIEWTimedLoop.

ThetimingsourceisbasedontheFlexRaycommunicationcycle.Thetimingsourcesendsa
ticktotheTimedLoopataspecificoffsetintimewithintheFlexRaycycle.Theoffsetwithin
thecycleisspecifiedinFlexRaymacroticks.

Format

Inputs

timing source nameisthetimingsourcename,returnedastimingsource
outifthisVIsucceeds.

Thisinputisoptional.Ifyouleavetiming source nameunwired(empty),
timing source outusesthesessionname(sessionin).

session inisthesessiontouseforcreatingthetimingsource.

YoumustconfigurethesessiontouseaFlexRayinterface,becausethe
timingsourceisbasedonthatinterface’scommunicationcycle.Youcan
createonlyoneFlexRaycycletimingsourceforeachinterface.

ThissessionisselectedfromtheLabVIEWprojectorreturnedfromXNET 

Create Session.vi.
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macrotick offsetistheoffsetwithineachFlexRaycyclethatyouwantthe
timingsourcetotick.

Theminimumvalueiszero(0),whichspecifiesatickatthestartofevery
FlexRaycycle.Thevaluecannotbeequaltoorgreaterthanthenumberof
macroticksinthecycle,whichyoucanreadfromtheXNETClusterthe
sessionuses,fromtheFlexRay:MacroPerCycleproperty.

Forfurtherrecommendationsaboutselectingavalue,refertoMacrotick 

Offset.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

timing source outisthetimingsourcename.Youwirethisnametothe
Source NameoftheinputnodeoutsidetheTimedLoop.

FormoreinformationabouttheTimedLoopnodes,refertoUsing the 

Timed Loop.

IfthisVIreturnsanerror(statustrueinerror out),timing source outis
empty,whichindicatestotheTimedLoopthatnovalidtimingsource
exists.

error outistheerrorclusteroutput(refertoError Handling).

Description

UsethisVItosynchronizeyourLabVIEWReal-Timeapplicationtothedeterministic
FlexRaycycle.BecausetheFlexRaycyclerepeatseveryfewmilliseconds,real-time
executionisrequired,andthereforethisVIisnotsupportedonWindows.

YoucancreateonlyoneFlexRayCycletimingsourceforeachFlexRayinterface.Youcan
wireasingletimingsourcetomultipleTimedLoops.

ThefollowingsectionsincludemoredetailedinformationaboutusingthisVI:

• Using the Timed Loop

• Session Start and Stop

• Macrotick Offset
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Using the Timed Loop

ThissectionincludesguidelinesforusingtheLabVIEWTimedLoopwiththeNI-XNET
FlexRayCycletimingsource.Forcompleteinformation,refertotheLabVIEWhelptopics
fortheTimedLoop.

TheTimedLoopcontainsthenodesdescribedbelow.

Figure 4-11.  Timed Loop Nodes

Input Node

Source Name:Wirethetiming source nameoutputofthisVItothisterminalontheTimed
Loopinputnode.ThisspecifiestheXNETtimingsourceandoverridesthedefaultbuilt-in
timingsource(1kHz).

Period:Formostapplications,youwiretheconstant1tothisterminal,whichoverridesthe
defaultof1000.ThePeriodspecifiesthenumberoftimingsourceticksthatmustoccurfor
thelooptoiterate.Avalueof1iteratestheTimedLooponeveryFlexRaycycle.Highervalues
skipFlexRaycycles(forexample,2iteratestheloopeveryotherFlexRaycycle).

Timeout:Formostapplications,youwiretheconstant300tothisterminal,whichoverrides
thedefaultof–1.TheTimeoutspecifiesthemaximumnumberofmillisecondstowaitfora
tick.ForthisFlexRaycycletimingsource,thistimeoutprimarilyappliestothefirstloop
iteration.AccordingtotheFlexRayspecification,theprocessoffullysynchronizingthe

1 Input Node 

2 Left Data Node

3 Right Data Node

4 Output Node

1 2 3 4
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distributednetworkclockscantakeaslongas200ms.Thisnetworkclocksynchronizationis
requiredfortheNI-XNETinterfacetodetectthefirstFlexRaycycleandsendaticktothe
TimedLoop.Ifnetworkcommunicationproblemsoccur(forexample,noiseonthecable),the
firsttickdoesnotoccur.Usingavalueof300forthisterminalensuresthatifproblemsoccur
ontheFlexRaynetwork,theTimedLoopcanrecover(refertoWake-Up ReasoninLeft Data 

Node).

Error:UsethisterminaltopropagateerrorsthroughtheTimedLoop.TheTimedLoopdoes
notexecuteifthisterminalreceivesanerrorcondition.Youtypicallywiretheerror outfrom
thisXNET Create Timing Source (FlexRay Cycle).vitothisterminal.Thisavoidstheneed
foralternateerrorpropagationtechniques,suchasashiftregister.

Left Data Node

Error:Propagateserrorsthroughthestructure.WirethisterminaltoerrorinofthefirstVI
withinthesubdiagram.

Wake-Up Reason:IfthefirstTimedLoopiterationencountersaTimeoutduetoproblems
ontheFlexRaynetwork,thisterminalreturnsavalueof5(Timeout).Whenthetimeout
occurs,theTimedLoopdoesnotreturnanerrorconditionfromError.Thetimeoutcauses
theiterationtoexecuteuntimed,thentryagainonthenextiteration.IftheFlexRaytickoccurs
asexpected,Wake-UpReasonreturnsavalueof0(Normal).

Right Data Node

Error:PropagateserrorsfromthesubdiagramoutoftheTimedLoop.IfErrorreceivesan
errorcondition,theTimedLoopfinishesexecutingthecurrentiterationuntimed,exitsthe
loop,andreturnstheerrorconditionontheOutputNode.IfyouwanttheTimedLooptoexit
onerror,wireerror outfromthelastVIinthesubdiagramtothisterminal.

Output Node

Error:PropagateserrorstheTimedLoopreceivesandreturnserrorsfromthesubdiagram.

Session Start and Stop

WhentheTimedLoopinputnodeexecutes,theXNETsessionforthetimingsourceisstarted
automatically.Thisauto-startisequivalenttocallingXNET Start.vi(Normal).This
auto-startisperformedevenifthesession’sAutoStart?propertyisfalse.BecausetheTimed
LoopusesanexecutionprioritythattypicallyishigherthantheVIsthatprecedeit,starting
FlexRaycommunicationwithintheTimedLoopensuresthatyoudonotmissthefirst
FlexRaycycle.Duetothesefactors,donotcallXNET Start.vipriortotheTimedLoop(use
theTimedLoopauto-startinstead).

Aftertheinitialsessionandinterfaceauto-start,theTimedLoopTimeoutisusedtowaitfor
communicationtobegin.
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WhentheTimedLoopexitstoitsoutputnode,theXNETsessionremainsinitscurrentstate.
TheTimedLoopdoesnotstoporclearthesession,soyoucancontinuetousethesessionin
VIsthatfollow.

Macrotick Offset

Tosetthemacrotick offset,ithelpstounderstandsomeNI-XNETimplementationaspects.
WhentheFlexRayCommunicationController(CC)receivesaframe,theNI-XNEThardware
immediatelytransfersthatframetoLabVIEWReal-Time(RT).Thistransferisperformed
usingDMA(DirectMemoryAccess)onthePXIbackplane,sothatitoccursquicklyandwith
negligiblejittertoyourLabVIEWRTexecution.

Figure 4-12showstheeffectsofthisimplementation.Inthisexample,themacrotick offset
issettooccurattheendofslot1.ThesubdiagramintheTimedLoopcallsXNET Read.vi
toreadthevaluereceivedfromslot1.

ForbettervisibilityinFigures 4-12, 4-13,and 4-14,theNI-XNETblocks(Read/Write,DMA
I/O,andCCI/O)arelongerthanactualperformance.WhenusingaPXIcontrollerfor
LabVIEWReal-Time,yourresultstypicallywillbefaster.Thisisespeciallytrueifyour
applicationdoesnottransferdataonthePXIbackplanecontinuously(forexample,streaming
analog,vision,orTCP/IPdata),asthissortoftransfercanadverselyimpacttheNI-XNET
DMAlatencies.

Figure 4-12.  FlexRay Frame Timed Read

Slot 1(Cycle 2)

CC Input

and DMA Input

VIs in Timed Loop

(Your Application)

Time

Start of Cycle 3 Macrotick

Offset

Slot 2

R1

IN1
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Figure 4-12showsthattheDMAinputtransferforslot1(IN1)occursatthesametimeas
XNET Read.viforslot1(R1).Dependingonwhichonecompletesfirst,XNET Read.vimay
returnavaluefromthecurrentcycle(3)orthepreviouscycle(2).

Topreventthisuncertainty,macrotick offsetmustbelargeenoughtoensurethattheframe
DMAinputiscomplete.RelativetoFigure 4-12,settingmacrotick offsettotheendofslot2
wouldsuffice.

WhenyourLabVIEWRTapplicationcallsXNET Write.vi,theframevaluesaretransferred
immediatelyusingDMA.TheframevaluesaretransferredtotheNI-XNEThardware
onboardprocessormemory.Forefficiencyreasons,thisonboardprocessorwaitsuntilthe
FlexRaycycleNetworkIdleTime(NIT)totransfertheframevaluesfromitsmemorytothe
FlexRayCommunicationController(CC).TheFlexRayCommunicationControllertransmits
eachframevalueaccordingtoitsslotconfigurationinthecycle.

Figure 4-13showstheeffectsofthisimplementation.ThisexampleexpandsonFigure 4-12
bycallingXNET Write.viwithavalueforslot8.XNET Write.vi(W8)iscalledwellin
advanceofslot8inthecycle.TheDMAoutputtransferforthevalueofslot8(D8)occurs
immediatelyafterXNET Write.vi.Nevertheless,thevalueforslot8isnotplacedintothe
FlexRayCommunicationControlleruntiltheNITtime,shownasC8.Thismeansthat
althoughXNET Write.viwascalledbeforeslot8’soccurrenceinthecurrentcycle3,that
valuedoesnottransmituntilthesubsequentcycle4.

ThisimplementationforoutputmeansthatitisnotnecessarilyurgenttocallXNET Write.vi
beforetherelevantslot.YoumerelyneedtoprovidetimeforXNET Write.viandtherelated
DMAoutputtocompletepriortotheNIT.
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Figure 4-13.  FlexRay Frame Timed Write

Takingtheseimplementationconsiderationsintoaccount,thetypicalmacrotick offsetgoal
isavaluethatexecutestheTimedLoopafterthelastcycleinputDMAandpriortotheNIT.
Ideally,themacrotick offsetprovidessufficienttimeforinputDMA,XNET Read.vi,
LabVIEWcodewithintheTimedLoop(forexample,asimulationmodel),XNET Write.vi,
andDMAoutput.

Tofindavalueformacrotick offset,youcanusetheXNETClusterpropertynode.The
FlexRay:NITStartpropertyprovidesthemacrotick offsetforthestartofNIT,whichisyour
upperlimit.Todeterminethelowerlimit,theFlexRay:StaticSlotpropertyprovidesthe
numberofmacroticksforeachstaticslot.Staticslotnumbersbeginat1.Assuming
static slot Xisthelastslotthatyouread,thelowerlimitformacrotick offsetis
(X  FlexRay:StaticSlot).

Thefollowingexampledemonstratesatechniqueforcalculatingmacrotick offset.The
exampleusesasimpleFlexRayclusterconfiguredasfollows:

• Baud Rate—5000000bps(5Mbps)

• Macrotick—1(1µsduration)

• Macro Per Cycle—1000(1ms)

• Number of Static Slots—10

• Number of Minislots—80

• Static Slot—58MT(16bytepayload)

1 2 3 4 5 6 7 8 9 10(Cycle 2)

DMA Output

CC Input

and DMA Input

CC Output

VIs in Timed Loop

(Your Application)

Time

Start of

Cycle 3

Macrotick

Offset

Dynamic (Cycle 4)NIT

R1 W8

D8

IN1

C8
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• NIT Start—900MToffset

• NIT—100MT(duration)

WithintheTimedLoop,theexampledoesthefollowing:

• ReadsaSignalInputSingle-Pointsessionforframesinstaticslots2,3,and4.

• Executesasimulationmodel(passesininputsandobtainsoutputs).

• WritesaSignalOutputSingle-Pointsessionforframesinstaticslots8,9,and10.

Assumethatyoutestthesimulationmodelperformanceanddeterminethatittakes100µs
(includingjitter).Usingtheclusterconfigurationandthetimerequiredforthesimulation
model,selectamacrotickoffsetthatlocatesthesimulationmodelatthemidpointbetweenthe
endofslot4(thelastinputframe)andthestartofNIT.Thisprovidesthemaximumtime
possibleforXNET Read.vi/XNET Write.vi,DMAinput/output,andCCinput/output.

EndOfSlot4 =(4Static_Slot)

=(458)

=232

Midpoint =EndOfSlot4+((NIT_Start–EndOfSlot4)/2)

=232+((900–232)/2)

=232+334

=566

macrotick offset =(Midpoint–(SimModelTime/2))

=(566–(100/2))

=516
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Figure 4-14showstheTimedLooptimingdiagram.Noticethatthesimulationmodelis
synchronizeddeterministicallywiththeFlexRaycycle.TheTimedLoopcodereadsinputs
fromthecurrentcycle,calculatesoutputs,andthenwritestheoutputforthenextcycle.

Figure 4-14.  Timing Source Example

ReadingfromtheFlexRayCommunicationController(andperformingthecorresponding
DMA)forframes2,3,and4isshownasblocksIN2,IN3,andIN4.XNET Read.vifor
frames 2,3,and4isshownasblockR2,3,4.Thesimulationmodelexecutionisshownas
blockSIM.ThestartofSIMishalfwaybetweentheendofslot4andthestartofNIT.XNET 

Write.viforframes8,9,and10isshownasblockW8,9,10.ThecorrespondingDMAoutput
fortheseframesisshownasblockD8,9,10.TheFlexRayCommunicationControllerupdate
duringtheNITisshownasblockC8,9,10.

Aswithanyperformance-sensitiveconfiguration,youshouldmeasureusingyourown
hardwareandapplicationtocalculatethebestmacrotick offsetvalue.Todeterminethe
currentcycleandmacrotickwithintheTimedLoopformeasurementpurposes,useXNET 

Read (State FlexRay Cycle Macrotick).vi.

1 2 3 4 5 6 7 8 9 10(Cycle 2)

DMA Output

CC Input

and DMA Input

CC Output

VIs in Timed Loop

(Your Application)

Time

Start of

Cycle 3

Macrotick

Offset (516)

Dynamic (Cycle 4)NIT

R2,3,4 W8,9,10

SIM

D8,9,10

IN2

IN3

IN4

C8,9,10
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Advanced Subpalette

ThissubpaletteincludesadvancedfunctionsforcontrollingthestateofNI-XNETsessions,
connectinghardwareterminals,andretrievinginformationabouttheXNEThardwareinyour
system.

XNET Start.vi

Purpose

StartscommunicationforthespecifiedXNETsession.

Format

Inputs

session inisthesessiontostart.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

scopedescribestheimpactofthisoperationontheunderlyingstatemodels
forthesessionanditsinterface.

Normal(0) Thesessionisstartedfollowedbystartingthe
interface.ThisisequivalenttocallingXNET Start.vi
withtheSession Onlyscopefollowedbycalling
XNET Start.viwiththeInterface Onlyscope.

Thisisthedefaultvalueforscopeifitisunwired.

Session Only(1) ThesessionisplacedintotheStartedstate(referto
State Models).IftheinterfaceisintheStoppedstate
beforethisVIruns,theinterfaceremainsinthe
Stoppedstate,andnocommunicationoccurswiththe
bus.Tohavemultiplesessionsstartatexactlythesame
time,starteachsessionwiththeSession Onlyscope.
Whenyouarereadyforallsessionstostart
communicatingontheassociatedinterface,call
XNET Start.viwiththeInterface Onlyscope.
Startingapreviouslystartedsessionisconsidered
ano-op.Thisoperationsendsthecommandtostartthe



Chapter4 NI-XNETAPIforLabVIEW—XNETStart.vi

©NationalInstruments 4-511 NI-XNETHardwareandSoftwareManual

session,butdoesnotwaitforthesessiontobestarted.
Itisidealforareal-timeapplicationwhere
performanceiscritical.

Interface Only(2) Iftheunderlyinginterfaceisnotpreviouslystarted,the
interfaceisplacedintotheStartedstate(refertoState 

Models).Aftertheinterfacestartscommunicating,all
previouslystartedsessionscantransferdatatoand
fromthebus.Startingapreviouslystartedinterfaceis
consideredano-op.

Session Only Blocking(3) ThesessionisplacedintotheStartedstate
(refertoState Models).Iftheinterfaceisin
theStoppedstatebeforethisVIruns,the
interfaceremainsintheStoppedstate,andno
communicationoccurswiththebus.Tohave
multiplesessionsstartatexactlythesame
time,starteachsessionwiththeSessionOnly
scope.Whenyouarereadyforallsessionsto
startcommunicatingontheassociated
interface,callXNET Start.viwiththe
InterfaceOnlyscope.Startingapreviously
startedsessionisconsideredano-op.This
operationwaitsforthesessiontostartbefore
completing.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,forusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

Becausethesessionisstartedautomaticallybydefault,thisVIisoptional.ThisVIisformore
advancedapplicationstostartmultiplesessionsinaspecificorder.Formoreinformation
abouttheautomaticstartfeature,refertotheAutoStart?property.

Foreachphysicalinterface,theNI-XNEThardwareisdividedintotwologicalunits:

• Sessions:Youcancreateoneormoresessions,eachofwhichcontainsframesorsignals
tobetransmitted(orreceived)onthebus.

• Interface:Theinterfacephysicallyconnectstothebusandtransmits(orreceives)data
forthesessions.
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Youcanstarteachlogicalunitseparately.Whenasessionisstarted,allcontainedframesor
signalsareplacedinastatewheretheyarereadytocommunicate.Whentheinterfaceis
started,ittakesdatafromallstartedsessionstocommunicatewithothernodesonthebus.For
aspecificationofthestatemodelsforthesessionandinterface,refertoState Models.

Ifanoutputsessionstartsbeforeyouwritedata,oryoureadaninputsessionbeforeitreceives
aframe,defaultdataisused.Formoreinformation,refertotheXNETFrameDefaultPayload
andXNETSignalDefaultValueproperties.
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XNET Stop.vi

Purpose

StopscommunicationforthespecifiedXNETsession.

Format

Inputs

session inisthesessiontostop.ThissessionisselectedfromtheLabVIEW
projectorreturnedfromXNET Create Session.vi.

scopedescribestheimpactofthisoperationontheunderlyingstatemodels
forthesessionanditsinterface.

Normal(0) Thesessionisstopped.Ifthisisthelastsession
stoppedontheinterface,theinterfaceisalsostopped.
Ifanyothersessionsarerunningontheinterface,this
callistreatedjustliketheSession Onlyscope,toavoid
disruptionofcommunicationontheothersessions.

Thisisthedefaultvalueforscopeifitisunwired.

Session Only(1) ThesessionisplacedintheStoppedstate(referto
State Models).IftheinterfacewasintheStartedor
RunningstatebeforethisVIiscalled,theinterface
remainsinthatstateandcommunicationcontinues,
butdatafromthissessiondoesnottransfer.Thisscope
generallyisnotnecessary,astheNormalscopeonly
stopstheinterfaceiftherearenootherrunning
sessions.Thisoperationsendsthecommandtostop
thesession,butdoesnotwaitforthesessiontobe
stopped.Itisidealforareal-timeapplicationwhere
performanceiscritical.

Interface Only(2) TheunderlyinginterfaceisplacedintheStoppedstate
(refertoState Models).Thispreventsall
communicationonthebus,forallsessions.This
allowsyoutomodifycertainpropertiesthatrequirethe
interfacetobestopped(forexample,CANbaudrate).
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AllsessionsremainintheStartedstate.Tohave
multiplesessionsstopatexactlythesametime,first
stoptheinterfacewiththeInterface Onlyscopeand
thenstopeachsessionwitheithertheNormalor
Session Onlyscope.

Session Only Blocking(3) ThesessionisplacedintheStoppedstate
(refertoState Models).Iftheinterfacewasin
theStartedorRunningstatebeforethisVIis
called,theinterfaceremainsinthatstateand
communicationcontinues,butdatafromthis
sessiondoesnottransfer.Thisscope
generallyisnotnecessary,astheNormal
scopestopstheinterfaceonlyifthereareno
otherrunningsessions.Thisoperationwaits
forthesessiontostopbeforecompleting.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,forusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

Becausethesessionisstoppedautomaticallywhencleared(closed),thisVIisoptional.

Foreachphysicalinterface,theNI-XNEThardwareisdividedintotwologicalunits:

• Sessions:Youcancreateoneormoresessions,eachofwhichcontainsframesorsignals
tobetransmitted(orreceived)onthebus.

• Interface:Theinterfacephysicallyconnectstothebusandtransmits(orreceives)data
forthesessions.

Youcanstopeachlogicalunitseparately.Whenasessionisstopped,allcontainedframesor
signalsareplacedinastatewheretheyarenolongerreadytocommunicate.Whenthe
interfaceisstopped,itnolongertakesdatafromsessionstocommunicatewithothernodes
onthebus.Foraspecificationofthestatemodelsforthesessionandinterface,refertoState 

Models.



Chapter4 NI-XNETAPIforLabVIEW—XNETClear.vi

©NationalInstruments 4-515 NI-XNETHardwareandSoftwareManual

XNET Clear.vi

Purpose

Clears(closes)theXNETsession.

Format

Inputs

session inisthesessiontoclear.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIstopscommunicationforthesessionandreleasesallresourcesthesessionuses.
XNET Clear.viinternallycallsXNET Stop.viwithnormalscope,soifthisisthelastsession
usingtheinterface,communicationstops.

Whenyourapplicationisfinished(thetop-levelVIisidle),LabVIEWautomaticallyclears
allXNETsessionswithinthatVIanditssubVIs.Therefore,XNET Clear.viisrarelyneeded
inyourapplication.

YoutypicallyuseXNET Clear.viwhenyouneedtocleartheexistingsessiontocreateanew
sessionthatusesthesameobjects.Forexample,ifyoucreateasessionforaframenamed
frameAusingFrameOutputSingle-Pointmode,thenyoucreateasecondsessionforframeA
usingFrameOutputQueuedmode,thesecondcalltoXNET Create Session.vireturnsan
error,becauseframeAcanbeaccessedusingonlyoneoutputmode.IfyoucalltheXNET 

Clear.vibeforethesecondXNET Create Session.vicall,youcanclosetheprevioususeof
frameAtocreatethenewsession.

ThisVIdisconnectsterminalsthatyouconnectedusingXNET Connect Terminals.vi.
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XNET Flush.vi

Purpose

Flushes(empties)allXNETsessionqueues.

Format

Inputs

session inisthesessiontoflush.Thissessionisselectedfromthe
LabVIEWprojectorreturnedfromXNET Create Session.vi.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

error outistheerrorclusteroutput(refertoError Handling).

Description

Withtheexceptionofsingle-pointmodes,allsessionsusequeuestostoreframes.Forinput
modes,thequeuesstoreframevalues(orcorrespondingsignalvalues)thathavebeen
received,butnotobtainedbycallingXNET Read.vi.Foroutputsessions,thequeuesstore
framevaluesprovidedtoXNET Write.vi,butnottransmittedsuccessfully.

XNET Start.viandXNET Stop.vihavenoeffectonthesequeues.UseXNET Flush.vito
discardallvaluesinthesession’squeues.

Forexample,ifyoucallXNET Write.vitowritethreeframes,thenimmediatelycallXNET 

Stop.vi,thencallXNET Start.viafewsecondslater,thethreeframestransmit.Ifyoucall
XNET Flush.vibetweenXNET Stop.viandXNET Start.vi,noframestransmit.

Asanotherexample,ifyoureceivethreeframes,thencallXNET Stop.vi,thethreeframes
remainsinthequeue.IfyoucallXNET Start.viafewsecondslater,thencallXNET Read.vi,
youobtainthethreeframesreceivedearlier,potentiallyfollowedbyotherframesreceived
aftercallingXNET Start.vi.IfyoucallXNET Flush.vibetweenXNET Stop.viandXNET 

Start.vi,XNET Read.vireturnsonlyframesreceivedafterthecallingXNET Start.vi.
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XNET Connect Terminals.vi

Purpose

ConnectsterminalsontheXNETinterface.

Format

Inputs

session inisthesessiontousefortheconnection.Thissessionisselected
fromtheLabVIEWprojectorreturnedfromXNET Create Session.vi.

source terminalistheconnectionsource.

destination terminalistheconnectiondestination.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisaduplicateofthesessionin,providedforsimplerwiring.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIconnectsasource terminaltoadestination terminalontheinterfacehardware.The
XNETterminalrepresentsanexternalorinternalhardwareconnectionpointonaNational
InstrumentsXNEThardwareproduct.ExternalterminalsincludePXI_TriggerlinesforaPXI
card,RTSIterminalsforaPCIcard,orthesingleexternalterminalforaCSeriesmodule.
Internalterminalsincludetimebases(clocks)andlogicalentitiessuchasastarttrigger.

TheterminalinputsusetheXNETTerminalI/Oname,soyoucanselectfrompossiblevalues
usingthedrop-downlist.Typically,oneofthepairisaninternalandtheotheranexternal.
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Valid Combinations of Source/Destination

Thefollowingtablelistsallvalidcombinationsofsource terminalanddestination 

terminal.

Source Terminals

Thefollowingtabledescribesthevalidsourceterminals.

Source

Destination

PXI_Trigx

FrontPanel0

FrontPanel1

Start 

Trigger

Master

Timebase 

Log 

Trigger

PXI_Trigx X X   

FrontPanel0
FrontPanel1

X X   

PXI_Star1 X X  X X

PXI_Clk101 X X X  X

StartTrigger   X X X

CommTrigger   X X X

FlexRayStartCycle2   X X X

FlexRayMacrotick2   X  X

1MHzTimebase   X X X

10MHzTimebase  X X X X

1ValidonlyonPXIhardware.

2ValidonlyonFlexRayhardware.
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Source Terminal Description

PXI_Trigx Selectsageneral-purposetriggerlineastheconnectionsource(input),where
xisanumberfrom0to7.ForPCIcards,thesearetheRTSIlines.ForPXI
cards,thesearethePXITriggerlines.ForCSeriesmodulesina
CompactDAQchassis,allmodulesinthechassisautomaticallysharea
commontimebase.ForinformationaboutroutingtheStartTriggerfor
CompactDAQ,refertotheXNETSessionInterface:SourceTerminal:Start
Triggerproperty.

FrontPanel0
FrontPanel1

Selectsageneral-purposeFrontPanelTriggerlineastheconnectionsource
(input).

PXI_Star SelectsthePXIstartriggersignal.

WithinaPXIchassis,somePXIproductscansourcestartriggerfromSlot2
toallhigher-numberedslots.PXI_StarenablesthePXIXNEThardwareto
receivethestartriggerwhenitisinSlot3orhigher.

Note:YoucannotusethisterminalwithaPCIdevice.

PXI_Clk10 SelectsthePXI10MHzbackplaneclock.Theonlyvaliddestination 

terminalforthissourceisMasterTimebase.Thisroutesthe10MHzPXI
backplaneclockforuseastheXNETcardtimebase.Whenyouuse
PXI_Clk10astheXNETcardtimebase,youalsomustusePXI_Clk10asthe
timebaseforotherPXIcardstoperformsynchronizedinput/output.

Note:YoucannotusethisterminalwithaPCIdevice.

StartTrigger Selectsthestarttrigger,whichistheeventsetwhenthewhentheStart
Interfacetransitionoccurs.Thestarttriggeristhesameforallsessionsusing
agiveninterface.

YoucanroutethestarttriggerofthisXNETcardtothestarttriggerofother
XNETorDAQcardstoensurethatsamplingbeginsatthesametimeonboth
cards.Forexample,youcansynchronizetwoXNETcardsbyrouting
StartTriggerasthesource terminalononeXNETcardandthenrouting
StartTriggerasthedestination terminalontheotherXNETcard,withboth
cardsusingthesameRTSIlinefortheconnections.
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CommTrigger Selectsthecommunicatingtrigger,whichistheeventsetwhentheComm
StateCommunicatingtransitionoccurs.Thecommunicatingtriggeristhe
sameforallsessionsusingagiveninterface.

YoucanroutethecommunicatingtriggerofthisXNETcardtothestart
triggerofotherXNETorDAQcardstoensurethatsamplingbeginsatthe
sametimeonbothcards.

Thecommunicatingtriggerissimilartoastarttrigger,butisusedifyour
clocksourceistheFlexRayMacrotick,whichisnotavailableuntilthe
interfaceisproperlyintegratedintothebus.Becauseyoucannotgeneratea
starttriggertoanotherinterfaceuntilthesynchronizationclockisalso
available,youcanusethistriggertoallowfortheclockunderthisspecial
circumstance.

FlexRayStartCycle SelectstheFlexRayStartofCyclesasanadvancedtriggersource.

Thisgeneratesarepeatingpulsethatexternalhardwarecanuseto
synchronizeameasurementorotheractionwitheachFlexRaycycle.

Note:YoucanusethisterminalonlywithaFlexRaydevice.

FlexRayMacrotick SelectstheFlexRayMacrotickasatimingsource.TheFlexRayMacrotickis
thebasicunitoftimeinaFlexRaynetwork.

Youcanusethissource terminaltosynchronizeothermeasurementstothe
actualtimeontheFlexRaybus.Inthisscenario,youwouldconfigurethe
FlexRayMacrotickasthesource terminalandrouteittoaRTSIorfront
panelterminal.AftertheinterfaceiscommunicatingtotheFlexRaynetwork,
theMacroticksignalbecomesavailable.

YoualsocanconnecttheFlexRayMacroticktotheMasterTimebase.This
configuresthecounterthattimestampsreceivedframestorunsynchronized
toFlexRaytime,andalsoallowsyoutoreadtheFlexRaycyclemacrotickto
doadditionalsynchronizationwiththeFlexRaybusinyourapplication.

Note:YoucanusethisterminalonlywithaFlexRaydevice.

Source Terminal Description
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Destination Terminals

Thefollowingtabledescribesthevaliddestination terminals.

1MHzTimebase SelectstheXNETcard’slocal1MHzoscillator.Theonlyvaliddestination 

terminalsforthissourcearePXITrigger0–PXITrigger7.

Thissource terminalroutestheXNETcardlocal1MHzclocksothatother
NIcardscanuseitasatimebase.Forexample,youcansynchronizetwo
XNETcardsbyconnecting1MHzTimebasetoPXI_TrigxononeXNETcard
andthenconnectingPXI_TrigxtoMasterTimebaseontheotherXNETcard.

10MHzTimebase SelectstheXNETcard’slocal10MHzoscillator.ThisroutestheXNETcard
local10MHzclockforuseasatimebasebyotherNIcards.Forexample,you
cansynchronizetwoXNETcardsbyconnecting10MHzTimebaseto
PXI_TrigxononeXNETcardandthenconnectingPXI_Trigxto
MasterTimebaseontheotherXNETcard.

Destination 

Terminal Description 

PXI_Trigx Selectsageneral-purposetriggerlineastheconnectiondestination(output),
wherexisanumberfrom0to7.ForPCIcards,thesearetheRTSIlines.For
PXIcards,thesearethePXITriggerlines.ForCSeriesmodulesina
CompactDAQchassis,allmodulesinthechassisautomaticallysharea
commontimebase.ForinformationaboutroutingtheStartTriggerfor
CompactDAQ,refertotheXNETSessionInterface:SourceTerminal:Start
Triggerproperty.

Caution NI-XNETdoesnotautomaticallyreservePXItrigger
lines.Drivingthesamelinefromtwodevicesmaycausehardware
damage.BeforeconfiguringaPXItriggerlineasadestination
terminal,reserveitthroughthePXIchassispropertiesin
NI Measurement&AutomationExplorer.

FrontPanel0
FrontPanel1

Selectsageneral-purposeFrontPanelTriggerlineastheconnection
destination(output).

Source Terminal Description
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StartTrigger Selectsthestarttrigger,whichistheeventthatallowstheinterfacetobegin
communication.Thestarttriggeroccursonthefirstsource terminal
low-to-hightransition.Thestarttriggeristhesameforallsessionsusinga
giveninterface.ThiscausestheStartInterfacetransitiontooccur.

YoucanroutethestarttriggerofanotherXNETorDAQcardtoensurethat
samplingbeginsatthesametimeonbothcards.Forexample,youcan
synchronizewithanM-SeriesDAQMIOcardbyroutingtheAIstarttrigger
oftheMIOcardtoaRTSIlineandthenroutingthesameRTSIlinewith
StartTriggerasthedestination terminalontheXNETcard.

Thedefault(disconnected)stateofthisdestinationmeansthestarttrigger
occurswhenXNETStart.viisinvokedwiththescopesettoeitherNormalor
InterfaceOnly.Alternately,ifAutoStart?isenabled,readingorwritingtoa
sessionmaystarttheinterface.

MasterTimebase MasterTimebaseinstructstheXNETcardtousetheconnectionsource 

terminalasthemastertimebase.TheXNETcardusesthismastertimebase
forinputsampling(includingtimestampsofreceivedmessages)aswellas
periodicoutputsampling.

YourXNEThardwaresupportsincomingfrequenciesof1MHz,10MHz,
and20MHz,andautomaticallydetectsthefrequencywithoutanyadditional
configuration.

Forexample,youcansynchronizeaCANandDAQMSeriesMIOcardby
connectingthe10MHzoscillator(boardclock)oftheDAQcardtoa
PXI_Trigline,andthenconnectingthesamePXI_Triglineasthesource 

terminal.

ForPXIandPXIExpressformfactorhardware,youalsocanusePXI_Clk10
asthesource terminal.ThisreceivesthePXI10MHzbackplaneclockfor
useasthemastertimebase.

MasterTimebaseappliesseparatelytoeachportofamultiportXNETcard,
meaningyoucouldruneachportoffofaseparateincoming(oronboard)
timebasesignal.

IfyouareusingaPCIboard,thedefaultconnectiontotheMasterTimebase
isthelocaloscillator.IfyouareusingaPXIorPXIExpressboard,thedefault
connectiontotheMasterTimebaseisthePXI_Clk10signal,ifitisavailable.
SomechassisallowPXI_Clk10tobeturnedoff.Inthiscase,thehardware
automaticallyusesthelocaloscillatorasthedefaultMasterTimebase.

Destination 

Terminal Description 
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LogTrigger TheLogTriggerterminalgeneratesaframewhenitdetectsarisingedge.
Whenconnected,thisframeistransferredintotheFrameStreamInput
session’squeueifthesessionisstarted.Forinformationaboutthisframe,
includingtheframepayloadinterpretation,refertoSpecial Frames.

Destination 

Terminal Description 
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XNET Disconnect Terminals.vi

Purpose

DisconnectsterminalsontheXNETinterface.

Format

Inputs

session inisthesessiontousefortheconnection.Thissessionisselected
fromtheLabVIEWprojectorreturnedfromXNET Create Session.vi.

source terminalistheconnectionsource.

destination terminalistheconnectiondestination.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisaduplicateofthesessionin,providedforsimplerwiring.

error outistheerrorclusteroutput(refertoError Handling).

Description

ThisVIdisconnectsaspecificpairofsource/destinationterminalspreviouslyconnectedwith
XNET Connect Terminals.vi.

Whenthefinalsessionforagiveninterfaceiscleared(eitherbytheVIgoingidleorby
explicitcallstoXNET Clear.vi),NI-XNETautomaticallydisconnectsallterminal
connectionsforthatinterface.Therefore,XNET Disconnect Terminals.vi isnotrequiredfor
mostapplications.

ThisVItypicallyisusedtochangeterminalconnectionsdynamicallywhileanapplicationis
running.Todisconnectaterminal,youfirstmuststoptheinterfaceusingXNET Stop.viwith
theInterfaceOnlyscope.ThenyoucancallXNET Disconnect Terminals.viandXNET 

Connect Terminals.vitoadjustterminalconnections.Finally,youcancallXNET Start.vi
withtheInterfaceOnlyscopetorestarttheinterface.

Youcandisconnectonlyaterminalthathasbeenpreviouslyconnected.Attemptingto
disconnectanonconnectedterminalresultsinanerror.
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XNET Terminal Constant

ThisconstantprovidestheconstantformoftheXNETTerminalI/Oname.Youdraga
constanttotheblockdiagramofyourVI,thenselectaterminal.Youcanchangeconstants
onlyduringconfiguration,priortorunningtheVI.Foracompletedescription,refertoXNET 

Terminal I/O Name.

XNET System Property Node

Format

Description

TheXNETSystempropertynodeprovidesinformationaboutallNI-XNEThardwareinyour
system,includingalldevicesandinterfaces.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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Devices

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

Devices

Description

ReturnsanarrayofphysicalXNETdevicesinthesystem.EachphysicalXNETboardisa
hardwareproductsuchasaPCI/PXIboard.

Thesystemreferstotheexecutiontargetofthispropertynode.Ifthispropertyisrunonan
RTtarget,itreportstheRTsystemhardware.

YoucanwiretheXNETDeviceI/OnametotheXNETDevicepropertynodetoaccess
propertiesofthedevice.

Interfaces (FlexRay)

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

IntfFlexRay

Description

ReturnsanarrayofallavailableinterfacesonthesystemthatsupporttheFlexRayprotocol.

Thesystemreferstotheexecutiontargetofthispropertynode.Ifthispropertynodeexecutes
onanRTtarget,itreportsinterfacesphysicallyontheRTtarget.
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Interfaces (All)

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

IntfAll

Description

Returnsanarrayofallavailableinterfacesonthesystem.

Thesystemreferstotheexecutiontargetofthispropertynode.Ifthispropertynodeexecutes
onanRTtarget,itreportsinterfacesphysicallyontheRTtarget.

Interfaces (CAN)

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

IntfCAN

Description

ReturnsanarrayofallavailableinterfacesonthesystemthatsupporttheCANProtocol.

Thesystemreferstotheexecutiontargetofthispropertynode.Ifthispropertynodeexecutes
onanRTtarget,itreportsinterfacesphysicallyontheRTtarget.
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Interfaces (LIN)

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

IntfLIN

Description

ReturnsanarrayofallavailableinterfacesonthesystemthatsupporttheLINProtocol.

Thesystemreferstotheexecutiontargetofthispropertynode.Ifthispropertynodeexecutes
onanRTtarget,itreportsinterfacesphysicallyontheRTtarget.
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Version:Build

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

Ver.Build

Description

Returnsthedriverversion[Build]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Major

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

Ver.Major

Description

Returnsthedriverversion[Major]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Minor

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

Ver.Minor

Description

Returnsthedriverversion[Minor]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Phase

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

Ver.Phase

Description

Returnsthedriverversion[Phase]asanenumeration.

Enumeration Value

Development 0

Alpha 1

Beta 2

Release 3

Note Thedriver’sofficialversionalwayshasaphaseofRelease.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Update

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETSystem

Short Name

Ver.Update

Description

Returnsthedriverversion[Update]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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XNET Device Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETDeviceI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.

Form Factor

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETDevice

Short Name

FormFac

Description

ReturnstheXNETboardphysicalformfactor.

Enumeration Value

PXI 0

PCI 1

CSeries 2

PXIExpress 3
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Interfaces

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETDevice

Short Name

Intfs

Description

ReturnsanarrayofXNETInterfaceI/Onamesassociatedwiththisphysicalhardwaredevice.

XNET Interface Details

TheXNETInterfaceI/ONamerepresentsaphysicalcommunicationportonanXNET
device.AnXNETdevicemayhaveoneormoreXNETInterfaceI/Onames,dependingon
thenumberofphysicalconnectorstheboardhas.

YoucanpasstheXNETInterfaceI/OnametotheXNETInterfacePropertyNodetoretrieve
hardwareinformationabouttheinterface.ThisXNETinterfaceisthesameI/Onameusedto
createthesession.

Displayedonthefrontpanel,theXNETInterfaceI/Onamedisplaystheinterfacestringname.

Thisstringisusedfor:

• XNET String to IO Name.vitoretrievetheXNETInterfaceI/Oname.

• IdentificationinMeasurement&AutomationExplorer(MAX).
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Number of Ports

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETDevice

Short Name

NumPorts

Description

ReturnsthenumberofphysicalportconnectorsontheXNETboard.

Remarks

Forexample,returns2foranNIPCI-8517two-portFlexRaydevice.

Product Name

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETDevice

Short Name

ProductName

Description

ReturnstheXNETdeviceproductname.

Remarks

Forexample,returnsNIPCI-8517(2ports)foranNIPCI-8517device.
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Product Number

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETDevice

Short Name

ProductNum

Description

ReturnsthenumericportionoftheXNETdeviceproductname.

Remarks

Forexample,returns8517foranNIPCI-8517two-portFlexRaydevice.

Serial Number

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETDevice

Short Name

SerNum

Description

ReturnstheserialnumberassociatedwiththeXNETdevice.

Remarks

TheserialnumberiswritteninHEXonalabelonthephysicalXNETboard.Convertthe
returnvaluefromthispropertytoHEXtomatchthelabel.
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Slot Number

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETDevice

Short Name

SlotNum

Description

Physicalslotwherethedevice(module)islocated.

ForPXIandCSeries,thisistheslotnumberwithinthechassis.

XNET Interface Property Node

Format

Description

Propertynodeusedtoread/writepropertiesforanXNETInterfaceI/OName.

Pulldownthisnodetoaddproperties.Right-clicktochangedirectionbetweenreadandwrite.
Right-clickeachpropertynametocreateaconstant,control,orindicator.

Forhelponaspecificproperty,opentheLabVIEWcontexthelpwindow(<Ctrl-H>)and
moveyourcursoroverthepropertyname.

FormoreinformationaboutLabVIEWpropertynodes,openthemainLabVIEWhelp(select
Search the LabVIEW HelpfromtheHelpmenu)andlookfortheProperty Nodestopicin
theindex.
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CAN.Termination Capability

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETInterface

Short Name

CAN.TermCap

Description

ReturnsanenumerationindicatingwhethertheXNETinterfacecanterminatetheCANbus.

Enumeration Value

No 0

Yes 1

Remarks

SignalreflectionsontheCANbuscancausecommunicationfailure.Topreventreflections,
terminationcanbepresentasexternalresistanceorresistancetheXNETboardapplies
internally.ThisenumerationdetermineswhethertheXNETboardcanaddterminationto
thebus.

ToselecttheCANtransceivertermination,refertoInterface:CAN:Termination.
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CAN.Transceiver Capability

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETInterface

Short Name

CAN.TcvrCap

Description

ReturnsanenumerationindicatingtheCANbusphysicaltransceiversupport.

Enumeration Value 

High-Speed/FlexibleData-Rate(HS/FD) 0

Low-Speed/Fault-Tolerant(LS/FT) 1

XS(HS/FD,LS/FT,SW,orExternal) 3

XS(HS/FD,LS/FT) 4

Remarks

TheXSvalueintheenumerationindicatestheboardhasmultiplephysicaltransceiversthat
youcanconfigureinsoftware.XSmaysupportHigh-SpeedandFlexibleData-Rate(HS/FD),
Low-SpeedFault-Tolerant(LS/FT),SingleWire(SW),orcanconnecttoanexternal
transceiver.ThisvalueisswitchablethroughtheInterface:CAN:TransceiverTypeproperty.
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Device

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETInterface

Short Name

Device

Description

FromtheXNETInterfaceI/OName,thispropertyreturnstheXNETdeviceI/Oname.

Remarks

TheXNETdeviceI/OnamereturnedisthephysicalXNETboardthatcontainstheXNET
interface.ThispropertydeterminesthephysicalXNETdevicethroughtheXNETDevice
SerialNumberpropertyforagivenXNETInterfaceI/Oname.

Name

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETInterface

Short Name

Name

Description

ReturnsthestringnameassignedtotheXNETInterfaceI/Oname.

Remarks

Thisstringisusedfor:

• XNET String to IO Name.vi,toretrievetheXNETInterfaceI/Oname.

• IdentificationinMAX.
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Number

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETInterface

Short Name

Number

Description

ReturnsuniquenumberassociatedwiththeXNETinterface.

Remarks

TheXNETdriverassignseachportconnectorinthesystemauniquenumberXNETdriver.
Thisnumber,plusitsprotocolname,istheXNETInterfaceI/ONamestringname.For
example:

XNET Interface String Name Number 

CAN1 1

FlexRay3 3
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Port Number

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETInterface

Short Name

PortNum

Description

ReturnsthephysicalportnumberprintedneartheconnectorontheXNETdevice.

Remarks

TheportnumbersonanXNETboardarephysicallyidentifiedwithnumbering.Usethis
property,alongwiththeXNETDeviceSerialNumberproperty,toassociateanXNET
interfacewithaphysical(XNETboardandport)combination.

Note ItiseasiertofindthephysicallocationofanXNETInterfacewithXNET Blink.vi.
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Protocol

Data Type Direction Required? Default

ReadOnly No N/A

Property Class

XNETInterface

Short Name

Protocol

Description

ReturnsaprotocolsupportedbytheXNETInterfaceI/ONameasanenumeration.

Enumeration Value

CAN 0

FlexRay 1

LIN 2

Remarks

TheprotocolenumerationmatchestheprotocolpartoftheXNETInterfacestringname.

String Name Protocol Enumeration

CAN1 0

FlexRay3 1
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XNET Interface Constant

ThisconstantprovidestheconstantformoftheXNETInterfaceI/Oname.Youdraga
constanttotheblockdiagramofyourVI,thenselectaninterface.Youcanchangeconstants
onlyduringconfiguration,priortorunningtheVI.Foracompletedescription,refertoXNET 

Interface I/O Name.

XNET Blink.vi

Purpose

BlinksLEDsfortheXNETinterfacetoidentifyitsphysicalportinthesystem.

Format

Inputs

interface inistheXNETInterfaceI/Oname.

modifiercontrolsLEDblinking:

Disable (0) Disableblinkingforidentification.Thisoptionturnsoff
bothLEDsfortheport.

Enable (1) Enableblinkingforidentification.BothLEDsofthe
interface’sphysicalportturnonandoff.Thehardware
blinkstheLEDsautomaticallyuntilyoudisable,sothereis
noneedtocalltheXNET BlinkVIrepetitively.

BothLEDsblinkgreen(notred).Theblinkingrateisapproximatelythree
timespersecond.

error inistheerrorclusterinput(refertoError Handling).

Outputs

interface outisthesameasinterfacein,providedforusewith
subsequent VIs.

error outistheerrorclusteroutput(refertoError Handling).
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Description

EachXNETdevicecontainsoneortwophysicalports.Eachportislabeledonthehardware
asPort 1orPort 2.TheXNETdevicealsoprovidestwoLEDsperport.Foratwo-portboard,
LEDs1and2areassignedtoPort1,andLEDs3and4areassignedtophysicalPort2.

WhenyourapplicationusesmultipleXNETdevices,thisVIhelpstoidentifyeachinterface
toassociateitssoftwarebehavior(LabVIEWcode)toitshardwareconnection(port).Priorto
runningyourXNETsessions,youcancallthisVItoblinktheinterfaceLEDs.

Forexample,ifyouhaveasystemwiththreePCICANcards,eachwithtwoports,youcan
usethisVItoblinktheLEDsforinterfaceCAN4,toidentifyitamongthesixCANports.

TheLEDsofeachportsupporttwostates:

• Identification:BlinkLEDstoidentifythephysicalportassignedtotheinterface.

• In Use:LEDbehaviorthatXNETsessionscontrol.

Identification LED State

YoucanusetheXNET BlinkVIonlyintheIdentificationstate.IfyoucallthisVIwhile
one ormoreXNETsessionsfortheinterfaceareopen(created),itreturnsanerror,because
theport’sLEDsareintheInUsestate.

In Use LED State

WhenyoucreateanXNETsessionfortheinterface,theLEDsforthatphysicalporttransition
totheInUsestate.IfyoucalledtheXNET BlinkVIpreviouslytoenableblinkingfor
identification,thatLEDbehaviornolongerapplies.TheInUseLEDstateremainsuntilall
XNETsessionsarecleared.ThistypicallyoccurswhenallLabVIEWVIsarenolonger
running.ThepatternsthatappearontheLEDswhileInUsearedocumentedintheLEDs
sectionofChapter 3,NI-XNET Hardware Overview.
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XNET System Close.vi

Purpose

ClosestheXNETsystemtorefreshXNEThardwareinformation.

Format

Inputs

error inistheerrorclusterinput(refertoError Handling).

Outputs

error outistheerrorclusteroutput(refertoError Handling).

Description

WhenyourVIfirstusestheXNETSystemPropertyNode,NI-XNETobtainsinformation
aboutallavailabledevicesandinterfacesinthesystem.Whileusingpropertynodesforthe
devicesandinterfaces,thehardwareinformationmaintainsconsistency.Forexample,ifyou
physicallyaddanewdevice(forexample,aplug-inaCompactDAQchassis),thenewdevice
doesnotappearinthesystemproperties.

UseXNET System Close.vitoclosethesystemandassociateddevicesandinterfaces.The
nexttimeyourVIusestheXNETSystempropertynode,thehardwareinformationis
refreshed.

IfyoupreviouslyusedXNET Blink.vitoblinkadevice’sLEDsforidentification,
XNET System Close.vidisablesblinkingwhenitclosestheassociateddevice.
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XNET String to IO Name.vi

Purpose

ConvertsaLabVIEWstringtoanXNETI/OName.

Description

ThispolymorphicVIconvertsaLabVIEWstringtoanXNETI/Oname.

ThisVIisnotrequiredforLabVIEW2009ornewer.Itisprovidedonlyforbackward
compatibilityofVIswritteninLabVIEWversionpriorto2009.Currentlysupportedversions
ofLabVIEWcannowcastLabVIEWstringstoXNETI/Onamesautomatically.
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XNET Convert.vi

Purpose

ConvertsbetweenNI-XNETsignaldataandframedataorviceversa.

Description

TheinstancesofthispolymorphicVIspecifytheconversiondirectionandtypeofframedata.

TherearetwocategoriesofXNET ConvertinstanceVIs:

• Frame to Signal:Convertsframedatatosignaldata.Astreamofframesisread,andthe
signalvaluesarefilledwiththevaluesofthelatestrespectiveframes.Framesnot
matchinganysignalsareignored.IftwoormoreframeswiththesameIDarepresent,
themostrecent(last)valueisreturned.

• Signal to Frame:Convertssignaldatatoframedata.OneframeforeachIDinvolvedin
thesignallistisreturned.Datanotoccupiedbythesignalsfromthelistisfilledwiththe
respectivedefaultvalues.

Youcanusebothcategorieswiththesameconversionsessionmode.

TheXNET ConvertinstanceVIsare:

• XNET Convert (Frame CAN to Signal).vi:ReadsasetofCANframesandextractsthe
mostrecentsignalvaluesfromthem.

• XNET Convert (Frame FlexRay to Signal).vi:ReadsasetofFlexRayframesand
extractsthemostrecentsignalvaluesfromthem.

• XNET Convert (Frame LIN to Signal).vi:ReadsasetofLINframesandextractsthe
mostrecentsignalvaluesfromthem.

• XNET Convert (Frame Raw to Signal).vi:Readsasetofrawframesandextractsthe
mostrecentsignalvaluesfromthem.

• XNET Convert (Signal to Frame CAN).vi:Readsasetofsignalvaluesandcreates
CANframeswiththeirrepresentation.

• XNET Convert (Signal to Frame FlexRay).vi:Readsasetofsignalvaluesandcreates
FlexRayframeswiththeirrepresentation.

• XNET Convert (Signal to Frame LIN).vi:ReadsasetofsignalvaluesandcreatesLIN
frameswiththeirrepresentation.

• XNET Convert (Signal to Frame Raw).vi:Readsasetofsignalvaluesandcreatesraw
frameswiththeirrepresentation.
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XNET Convert (Frame CAN to Signal).vi

Purpose

ConvertsbetweenNI-XNETCANframedataandsignals.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

frame dataprovidesthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframevaluetoconvert.

Thedatayouwriteisconvertedtosignalvaluesintheorderyouprovide
them.Onlythelatestsignalvalueisreturned.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

TheelementsofeachclusterarespecifictotheCANprotocol.Formore
information,refertoAppendix A,Summary of the CAN Standard,orthe
CANprotocolspecification.

Theclusterelementsare:

identifieristheCANframearbitrationidentifier.

Ifextended?isfalse,theidentifierusesstandardformat,so11bits
ofthisidentifierarevalid.

Ifextended?istrue,theidentifierusesextendedformat,so29bits
ofthisidentifierarevalid.

extended?isaBooleanvaluethatdetermineswhetherthe
identifierusesextendedformat(true)orstandardformat(false).

echo?isnotusedforconversion.Youmustsetthiselementto
false.
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typeistheframetype(decimalvalueinparentheses):

• CAN Data (0):TheCANdataframecontainspayloaddata.
ThisisthemostcommonlyusedframetypeforCAN.

• CAN Remote (1):CANremoteframe.Yourapplication
transmitsaCANremoteframetorequestdataforthe
correspondingidentifier.AremoteECUshouldrespondwitha
CANdataframefortheidentifier,whichyoucanobtainusing
XNET Read.vi.Thisvalueisnotmeaningful,asaremoteframe
doesnotcontainanydatatoconvert.

timestamprepresentsabsolutetimeusingtheLabVIEWabsolute
timestamptype.timestampisnotusedforconversion.Youmust
setthiselementtothedefaultvalue,invalid(0).

payloadisthearrayofdatabytesforaCANdataframe.

Thearraysizeindicatesthepayloadlengthoftheframevalueto
transmit.AccordingtotheCANprotocol,thepayloadlength
rangeis0–8.ForCANFD,therangecanbe0–8,12,16,20,24,
32,48,or64.

Formoreinformation,refertothesectionforeachmode.

Foratransmittedremoteframe(CANRemotetype),thepayload
lengthintheframevaluespecifiesthenumberofpayloadbytes
requested.Yourapplicationprovidesthispayloadlengthbyfilling
payloadwiththerequestednumberofbytes.Thisenablesyour
applicationtospecifytheframepayloadlength,buttheactual
valuesinthepayloadbytesareignored(notcontainedinthe
transmittedframe).

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedatareturnsthemostrecentconvertedvalueforeachsignal.Ifmultiple
framesforasignalareinput,onlysignaldatafromthemostrecentframeis
returned.Here,mostrecentisdefinedbytheorderoftheframesinthe
framedataarray,notthetimestamp.
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Ifnoframeisinputforthecorrespondingsignals,theXNETSignalDefault
Valueisreturned.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Convert (Frame FlexRay to Signal).vi

Purpose

ConvertsbetweenNI-XNETFlexRayframedataandsignals.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

frame dataprovidesthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframevaluetoconvert.

Thedatayouwriteisconvertedtosignalvaluesintheorderyouprovide
them.Onlythelatestsignalvalueisreturned.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

TheelementsofeachclusterarespecifictotheFlexRayprotocol.Formore
information,refertoAppendix B,Summary of the FlexRay Standard,orthe
FlexRay Protocol Specification.

Theclusterelementsare:

slotspecifiestheslotnumberwithintheFlexRaycycle.

cycle countspecifiesthecyclenumber.

TheFlexRaycyclecountincrementsfrom0to63,thenrollsover
backto0.

startup?isaBooleanvaluethatspecifieswhethertheframeisa
startupframe(true)ornot(false).Thisfieldisignoredfor
conversion.

sync?isaBooleanvaluethatspecifieswhethertheframeisasync
frame(true)ornot(false).Thisfieldisignoredforconversion.
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preamble?isaBooleanvaluethatspecifiesthevalueofthe
payloadpreambleindicatorintheframeheader.

Iftheframeisinthestaticsegment,preamble?beingtrue
indicatesthepresenceofanetworkmanagementvectoratthe
beginningofthepayload.TheXNETClusterFlexRay:Network
ManagementVectorLengthpropertyspecifiesthenumberof
bytesatthebeginning.

Iftheframeisinthedynamicsegment,preamble?beingtrue
indicatesthepresenceofamessageIDatthebeginningofthe
payload.ThemessageIDisalways2bytesinlength.

Ifpreamble?isfalse,thepayloaddoesnotcontainanetwork
managementvectororamessageID.

Thisfieldisignoredforconversion.

chAisaBooleanvaluethatspecifieswhethertotransmitthe
frameonchannelA(true)ornot(false).Thisfieldisignoredfor
conversion.

chBisaBooleanvaluethatspecifieswhethertotransmitthe
frameonchannelB(true)ornot(false).Thisfieldisignoredfor
conversion.

echo?isnotusedforconversion.Youmustsetthiselementto
false.

typeistheframetype.typeisnotusedfortransmit,soyoumust
leavethiselementuninitialized.Allframevaluesareassumedto
betheFlexRay Datatype.FramesofFlexRay Datatypecontain
payloaddata.

TheFlexRay Nulltypeisnottransmittedbasedonthistype.As
specifiedintheXNETFrameFlexRay:TimingTypeproperty,the
FlexRaynullframeistransmittedwhenacyclicallytimedframe
doesnothavenewdata.

timestamprepresentsabsolutetimeusingtheLabVIEWabsolute
timestamptype.timestampisnotusedforconversion.Youmust
setthiselementtothedefaultvalue,invalid(0).

payloadisthearrayofdatabytesforFlexRayframesoftype
FlexRay Data.
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Thearraysizeindicatesthepayloadlengthoftheframevalueto
transmit.AccordingtotheFlexRayprotocol,thelengthrangeis
0–254.

YoucanleaveallotherFlexRayframeclusterelements
uninitialized.Formoreinformation,refertothesectionforeach
mode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedatareturnsthemostrecentconvertedvalueforeachsignal.Ifmultiple
framesforasignalareinput,onlysignaldatafromthemostrecentframeis
returned.Here,mostrecentisdefinedbytheorderoftheframesinthe
framedataarray,notthetimestamp.

Ifnoframeisinputforthecorrespondingsignals,theXNETSignalDefault
Valueisreturned.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Convert (Frame LIN to Signal).vi

Purpose

ConvertsbetweenNI-XNETLINframedataandsignals.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

frame dataprovidesthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframevaluetoconvert.

Thedatayouwriteisconvertedtosignalvaluesintheorderyouprovide
them.Onlythelatestsignalvalueisreturned.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

TheelementsofeachclusterarespecifictotheLINprotocol.Formore
information,refertoAppendix C,Summary of the LIN Standard,orthe
LINprotocolspecification.

Theclusterelementsare:

identifierisnotusedfortransmit.Youmustsetthiselementto0.

Eachframeisidentifiedbasedonthelistofframesorsignals
providedforthesession.Theactualidentifiertotransmitistaken
fromthedatabase(frameandscheduleproperties).Therefore,this
identifierintheframevalueisignored.

event slot?isnotusedfortransmit.Youmustsetthiselementto
false.

Thecurrentlyrunningscheduleisusedtomapthespecificframe
toacorrespondingscheduleentry(slot).Thescheduleentryitself
determineswhethertheslotisunconditional,sporadic,orevent
triggered.
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event IDisnotusedfortransmit.Youmustsetthiselementto0.

echo?isnotusedforconversion.Youmustsetthiselementto
false.

typeistheframetype(decimalvalueinparentheses):

LIN Data (64) TheLINdataframecontainspayloaddata.
ThisiscurrentlytheonlyframetypeforLIN.

Thisvalueisignoredforconversion.

timestamprepresentsabsolutetimeusingtheLabVIEWabsolute
timestamptype.timestampisnotusedforconversion.Youmust
setthiselementtothedefaultvalue,invalid(0).

payloadisthearrayofdatabytesforaLINdataframe.

Thearraysizeindicatesthepayloadlengthoftheframevalueto
transmit.AccordingtotheLINprotocol,thepayloadlengthrange
is0–8.

Formoreinformation,refertothesectionforeachmode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedatareturnsthemostrecentconvertedvalueforeachsignal.Ifmultiple
framesforasignalareinput,onlysignaldatafromthemostrecentframeis
returned.Here,mostrecentisdefinedbytheorderoftheframesinthe
framedataarray,notthetimestamp.

Ifnoframeisinputforthecorrespondingsignals,theXNETSignalDefault
Valueisreturned.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Convert (Frame Raw to Signal).vi

Purpose

ConvertsbetweenNI-XNETrawframedataandsignals.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

frame dataprovidesthearrayofbytes,representingframestotransmit.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.

Thisframeformatisthesameforreadandwriteofrawdataandalsoisused
forlogfileexamples.

Forinformationaboutwhichelementsoftherawframeareapplicable,
refertotheXNET Convert.viinstancefortheprotocolinuse(XNET 

Convert (Frame CAN to Signal).vi,XNET Convert (Frame FlexRay to 

Signal).vi,orXNET Convert (Frame LIN to Signal).vi).

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedatareturnsthemostrecentconvertedvalueforeachsignal.Ifmultiple
framesforasignalareinput,onlysignaldatafromthemostrecentframeis
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returned.Here,mostrecentisdefinedbytheorderoftheframesinthe
framedataarray,notthetimestamp.

Ifnoframeisinputforthecorrespondingsignals,theXNETSignalDefault
Valueisreturned.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Convert (Signal to Frame CAN).vi

Purpose

ConvertsbetweenNI-XNETsignalsandCANframedata.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedataprovidesthevalueforthenextconversionofeachsignal.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

frame datareturnsthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframethesessionconverted.

TheelementsofeachclusterarespecifictotheCANprotocol.Formore
information,refertoAppendix A,Summary of the CAN Standard,orthe
CANprotocolspecification.

Theclusterelementsare:

identifieristheCANframearbitrationidentifier.

Ifextended?isfalse,theidentifierusesstandardformat,so11bits
ofthisidentifierarevalid.
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Ifextended?istrue,theidentifierusesextendedformat,so29bits
ofthisidentifierarevalid.

extended?isaBooleanvaluethatdetermineswhetherthe
identifierusesextendedformat(true)orstandardformat(false).

echo?isaBooleanvaluethatdetermineswhethertheframewas
anechoofasuccessfultransmit(true),orreceivedfromthe
network(false).Forconversion,itisalwayssettofalse.

typeistheframetype(decimalvalueinparentheses):

CAN Data (0) TheCANdataframecontainspayload
data.Thisisthemostcommonlyused
frametypeforCAN.Whenthesessionisin
ISOCANFDmode,theCANtypeismore
specificaccordingtotheCANI/Omodeof
theframeinthedatabase(oneofthetypes
listedbelow).

CAN 2.0 Data (8) Theframecontainspayloaddataandhas
beentransmittedinanISOCANFD
sessionusingtheCAN2.0standard.

CAN FD Data (16) Theframecontainspayloaddataandhas
beentransmittedinanISOCANFD
sessionusingtheCANFDstandard.

CAN FD+BRS Data (24) Theframecontainspayloaddata
andhasbeentransmittedinanISO
CANFDsessionusingtheCAN
FD+BRSstandard.

timestamprepresentstheabsolutetimewhentheXNETinterface
receivedtheframe(endofframe),accuratetomicroseconds.The
timestampreturnedbytheconversionisalwaysinvalid(0).

payloadisthearrayofdatabytesfortheCANdataframe.

Thearraysizeindicatesthereceivedframevaluepayloadlength.
AccordingtotheCANprotocol,thispayloadlengthrangeis0–8.
ForCANFD,therangecanbe0–8,12,16,20,24,32,48,or64.

Forareceivedremoteframe(typeofCAN Remote),thepayload
lengthintheframevaluespecifiesthenumberofpayloadbytes
requested.Thispayloadlengthisprovidedtoyourapplicationby
fillingpayloadwiththerequestednumberofbytes.Your
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applicationcanusethepayloadarraysize,butyoumustignore
theactualvaluesinthepayloadbytes.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Convert (Signal to Frame FlexRay).vi

Purpose

ConvertsbetweenNI-XNETsignalsandFlexRayframedata.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedataprovidesthevalueforthenextconversionofeachsignal.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

frame datareturnsthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframethesessionconverted.

TheelementsofeachclusterarespecifictotheFlexRayprotocol.Formore
information,refertoAppendix B,Summary of the FlexRay Standard,orthe
FlexRay Protocol Specification.

Theclusterelementsare:

slotspecifiestheslotnumberwithintheFlexRaycycle.

cycle countspecifiesthecyclenumber.
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TheFlexRaycyclecountincrementsfrom0to63,thenrollsover
backto0.

Forconversion,thisisalwayssetto0.

startup?isaBooleanvaluethatspecifieswhethertheframeisa
startupframe(true)ornot(false).

Thisfieldissettofalsebyconversion.

sync?isaBooleanvaluethatspecifieswhethertheframeisasync
frame(true)ornot(false).

Thisfieldissettofalsebyconversion.

preamble?isaBooleanvaluethatspecifiesthevalueofthe
payloadpreambleindicatorintheframeheader.

Iftheframeisinthestaticsegment,preamble?beingtrue
indicatesthepresenceofanetworkmanagementvectoratthe
beginningofthepayload.TheXNETClusterFlexRay:Network
ManagementVectorLengthpropertyspecifiesthenumberof
bytesatthebeginning.

Iftheframeisinthedynamicsegment,preamble?beingtrue
indicatesthepresenceofamessageIDatthebeginningofthe
payload.ThemessageIDisalways2bytesinlength.

Ifpreamble?isfalse,thepayloaddoesnotcontainanetwork
managementvectororamessageID.

Thisfieldissettofalsebyconversion.

chAisaBooleanvaluethatspecifieswhethertheframewas
receivedonchannelA(true)ornot(false).Thisfieldissettofalse
byconversion.

chBisaBooleanvaluethatspecifieswhethertheframewas
receivedonchannelB(true)ornot(false).Thisfieldissettofalse
byconversion.

echo?isaBooleanvaluethatdetermineswhethertheframewas
anechoofasuccessfultransmit(true),orreceivedfromthe
network(false).
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typeistheframetype(decimalvalueinparentheses):

• FlexRay Data (32):FlexRaydataframe.Theframecontains
payloaddata.Thisisthemostcommonlyusedframetypefor
FlexRay.Allelementsintheframeareapplicable.

timestamprepresentstheabsolutetimewhentheXNETinterface
receivedtheframe(endofframe),accuratetomicroseconds.The
timestampreturnedbytheconversionisalwaysinvalid(0).

payloadisthearrayofdatabytesforFlexRayframesoftype
FlexRay DataorFlexRay Null.

Thearraysizeindicatesthereceivedframevaluepayloadlength.

AccordingtotheFlexRayprotocol,thislengthrangeis0–254.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Convert (Signal to Frame LIN).vi

Purpose

ConvertsbetweenNI-XNETsignalsandLINframedata.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedataprovidesthevalueforthenextconversionofeachsignal.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

frame datareturnsthearrayofLabVIEWclusters.

Eacharrayelementcorrespondstoaframethesessionconverted.

TheelementsofeachclusterarespecifictotheLINprotocol.Formore
information,refertoAppendix C,Summary of the LIN Standard,orthe
LINprotocolspecification.
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Theclusterelementsare:

identifieristheidentifierreceivedwithintheframe’sheader.

Theidentifierisanumberfrom0to63.

Ifthescheduleentry(slot)isunconditionalorsporadic,this
identifiesthepayloaddata(LINframe).Ifthescheduleentryis
eventtriggered,thisidentifiesthescheduleentryitself,andthe
protectedIDcontainedinthefirstpayloadbyteidentifiesthe
payload.

event slot?isnotused.Thiselementisfalse.

event IDisnotused.Thiselementis0.

echo?isaBooleanvaluethatdetermineswhethertheframewas
anechoofasuccessfultransmit(true),orreceivedfromthe
network(false).Forconversion,itisalwayssettofalse.

typeistheframetype(decimalvalueinparentheses):

• LIN Data (64):TheLINdataframecontainspayloaddata.
ThisiscurrentlytheonlyframetypeforLIN.

Forconversion,thisisalwayssettofalse.

timestamprepresentstheabsolutetimewhentheXNETinterface
receivedtheframe(endofframe),accuratetomicroseconds.The
timestampreturnedbytheconversionisalwaysinvalid(0).

payloadisthearrayofdatabytesfortheLINdataframe.

Thearraysizeindicatesthereceivedframe’spayloadlength.

AccordingtotheLINprotocol,thispayloadis0–8bytesinlength.

error outistheerrorclusteroutput(refertoError Handling).
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XNET Convert (Signal to Frame Raw).vi

Purpose

ConvertsbetweenNI-XNETsignalsandrawframedata.

Format

Inputs

session inisthesessiontoread.ThissessionisreturnedfromXNET 

Create Session.vi.ThesessionmodemustbeConversion.

signal datareturnsaone-dimensionalarrayofsignalvalues.Eachsignal
valueisscaled,64-bitfloatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.The
orderofsignalsinthearraycorrespondstotheorderinthesessionlist.

Thedataprovidesthevalueforthenextconversionofeachsignal.

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error inistheerrorclusterinput(refertoError Handling).

Outputs

session outisthesameassession in,providedforusewithsubsequentVIs.

frame datareturnsanarrayofbytes.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.

Thisframeformatisthesameforreadandwriteofrawdata,anditisalso
usedforlogfileexamples.

Thedataalwaysreturnscompleteframes.
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Forinformationaboutwhichelementsoftherawframeareapplicable,
refertotheframereadfortheprotocolinuse(XNET Convert (Signal to 

Frame CAN).vi,XNET Convert (Signal to Frame FlexRay).vi,or
XNET Convert (Signal to Frame LIN).vi).

Foranexampleofhowthisdataapplies,refertoConversion Mode.

error outistheerrorclusteroutput(refertoError Handling).
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Controls Palette

ThispaletteprovidesfrontpanelcontrolsforNI-XNET.Youdragacontroltothefrontpanel
ofyourVI.

Typically,youuseI/Onamecontrolstoselectanameduringconfiguration,andthenameis
usedatruntime.Forexample,priortorunningaVI,youcanuseXNETSignalI/OName
controlstoselectsignalstoread.WhentheuserrunstheVI,theselectedsignalsarepassed
toXNET Create Session.vi,followedbycallstoXNET Read.vitoreadanddisplaydatafor
theselectedsignals.

Asanalternative,youalsocanuseI/Onamecontrolstoselectanameatruntime.Thisapplies
whentheVIalwaysisrunningfortheenduser,andtheVIusesdistinctstagesfor
configurationandI/O.Usingthepreviousexample,theuserclicksXNETSignalI/OName
controlstoselectsignalsduringtheconfigurationstage.Next,theuserclicksaGobuttonto
proceedtotheI/Ostage,inwhichXNET Create Session.viandXNET Read.viarecalled.

XNET Session Control

ThiscontrolprovidesthecontrolformoftheXNETSessionI/Oname.Youdragacontrolto
thefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracomplete
description,refertoXNET Session I/O Name.

Database Controls

XNET Database Control

ThiscontrolprovidesthecontrolformoftheXNETDatabaseI/Oname.Youdragacontrol
tothefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracomplete
description,refertoXNET Database I/O Name.

XNET Cluster Control

ThiscontrolprovidesthecontrolformoftheXNETClusterI/Oname.Youdragacontrolto
thefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracomplete
description,refertoXNET Cluster I/O Name.

XNET ECU Control

ThiscontrolprovidesthecontrolformoftheXNETECUI/Oname.Youdragacontroltothe
frontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracompletedescription,
refertoXNET ECU I/O Name.
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XNET Frame Control

ThiscontrolprovidesthecontrolformoftheXNETFrameI/Oname.Youdragacontrolto
thefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracomplete
description,refertoXNET Frame I/O Name.

XNET Signal Control

ThiscontrolprovidesthecontrolformoftheXNETSignalI/Oname.Youdragacontrolto
thefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracomplete
description,refertoXNET Signal I/O Name.

XNET LIN Schedule Control

ThiscontrolprovidesthecontrolformoftheXNETLINScheduleI/Oname.Youdraga
controltothefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Fora
completedescription,refertoXNET LIN Schedule I/O Name.

XNET LIN Schedule Entry Control

ThiscontrolprovidesthecontrolformoftheXNETLINScheduleEntryI/Oname.Youdrag
acontroltothefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Fora
completedescription,refertoXNET LIN Schedule Entry I/O Name.

System Controls

XNET Interface Control

ThiscontrolprovidesthecontrolformoftheXNETInterfaceI/Oname.Youdragacontrol
tothefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracomplete
description,refertoXNET Interface I/O Name.

XNET Terminal Control

ThiscontrolprovidesthecontrolformoftheXNETTerminalI/Oname.Youdragacontrol
tothefrontpanelofyourVI,sothattheuseroftheVIcanselectaname.Foracomplete
description,refertoXNET Terminal I/O Name.
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Additional Topics

ThissectionincludesadditionalCAN,FlexRay,andLIN-relatedinformation.

Overall

Creating a Built Application
NI-XNETsupportscreationofabuiltapplicationusingaLabVIEWproject.

ForaLabVIEWReal-Time(RT)target,thebuiltapplicationtypicallyisusedasastartup
application.ForinformationaboutcreatingabuiltapplicationforLabVIEWRT,referto
Using LabVIEW Real-Time.

ForaWindowstarget(MyComputer),thebuiltapplicationisanexecutable(.exe).You
typicallydistributetheexecutabletomultipleendusers,whichmeansyoucopytomultiple
computers(targets).

ThissectiondescribescreatingabuiltapplicationforWindowsthatusesNI-XNET.

Createtheexecutablebyright-clickingBuild SpecificationsunderMy Computer,then
selectNew»Application (EXE).

Sessions

IfyoucreatedNI-XNETsessionsunderMy Computer,theconfigurationforthosesessions
isgeneratedtothefollowingtextfile:

nixnetSession.txt

Thistextfileisinthesamefolderastheexecutable(.exe).

Youmustincludethistextfileaspartofyourdistribution.Copythistextfilealongwiththe
.exe,alwaystothesamefolder.

IfyoucreatesessionsatruntimeusingXNET Create Session.vi,thosesessionsare
standalone(notextfilerequired).

Databases

Ifyourapplicationusesthein-memorydatabase(:memory:),thatdatabaseisstandalone(no
fileoraliasrequired).Formoreinformationaboutthein-memorydatabase,refertotheCreate 

in MemorysectionofDatabase Programming.

Ifyourapplicationaccessesadatabasefileusingafilepath(notalias),youmustensurethat
thefileexistsatthesamefilepathoneverycomputer.BecauseLabVIEWusesabsolute
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filepaths(forexample,c:\MyDatabases\Database5.dbc),thisimpliesthatevery
computerthatrunstheexecutablemustusethesamefilesystemlayout.

Ifyourapplicationaccessesadatabasefileusinganalias,youmustaddthealiasusingXNET 

Database Add Alias.vi.YoucanusethisVIaspartofaninstallationprocessorcallitwithin
theexecutableitself.Usinganaliasprovidesmoreflexibilitythanafilepath.Forexample,
yourapplicationcancheckfortherequiredfileatalikelyfilepathandaddthealiasiffound,
orotherwisepopupadialogfortheendusertobrowsetothecorrectfilepath(thenaddan
alias).

Cyclic and Event Timing
Forallembeddednetworkprotocols(forexample,CAN,LIN,andFlexRay),thetransmitof
aspecificframeisclassifiedasoneofthefollowing:

• Cyclic:Theframetransmitsatacyclic(periodic)rate,regardlessofwhetherthe
applicationhasupdateditspayloaddata.Theadvantageofcyclicbehavioristhatthe
applicationdoesnotneedtoworryaboutwhentotransmit,yetdatachangesarriveat
otherECUswithinawell-defineddeadline.

• Event:Theframetransmitswhenaspecificeventoccurs.Thiseventoftenissimplythat
theapplicationupdatedthepayloaddata,butothereventsarepossible.Theadvantageis
thattheframetransmitsonthenetworkonlyasneeded.

Thefollowingsectionsdescribehowthecyclicandeventconceptapplytoeachprotocol.

WithinNI-XNET,aCyclicframebeginstransmitassoonasthesessionstarts,regardlessof
whetheryoucalledXNET Write.vi.ThecalltoXNET Write.viistheeventthatdrivesan
Eventframetransmit.

CAN

Foreachframe,theXNETFrameCAN:TimingTypepropertydetermineswhetherthe
networktransferiscyclicorevent:

• Cyclic Data:ThisistypicalCyclicframebehavior.

• Event Data:ThisistypicalEventframebehavior.

• Cyclic Remote:BecauseoneECUinthenetworktransmitstheCANremoteframeata
cyclic(periodic)rate,theresultingCANdataframealsoiscyclic.

• Event Remote:OneECUinthenetworktransmitstheCANremoteframebasedonan
event.AnotherECUrespondswiththecorrespondingCANdataframe.InNI-XNET,
XNET Write.vigeneratestheeventtotransmittheCANremoteframe.
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FlexRay

Foreachframe,theXNETFrameFlexRay:TimingTypepropertydetermineswhetherthe
networktransferiscyclicorevent:

• Cyclic (in static segment):Nonullframetransmits,sothisistypicalCyclicframe
behavior.

• Event (in static segment):Thenullframeindicatesnoevent.

• Cyclic (in dynamic segment):TheframetransmitseachFlexRaycycle.This
configurationisnotcommonforthedynamicsegment,whichtypicallyisforEvent
framesonly.

• Event (in dynamic segment):ThisistypicalEventframebehavior.

LIN

AsdescribedintheUsing LINsection,thecurrentlyrunningscheduleentriesdetermineeach
LINframe’stiming.Ineachscheduleentry,themastertransmitsasingleframeheader,and
thepayloadofone(ormore)framescanfollow.

Foreachscheduleentry,theXNETLINScheduleEntryTypepropertydetermineshowthe
associatedFramestransmit.ThescheduleRunModealsocontributestothecyclicorevent
behavior.Similartodatabaseproperties,youcannotchangeRunModeafterasessionis
created.

• Cyclic: Unconditional type, Continuous run mode:ThisistypicalCyclicframe
behavior.

• Event: Unconditional type, Once run mode:Althoughtheframetransmits
unconditionally,theschedulerunsoncebasedonanevent,sothisisEventframe
behavior.InNI-XNET,XNET Write (State LIN Schedule Change).vichangesthe
modetotherun-onceschedule.ThiseffectivelygeneratestheeventtotransmittheLIN
frame.

• Event: Sporadic type:Inthisscheduleentry,themastercantransmitoneofmultiple
Event-drivenframes.InNI-XNET,XNET Write.viwritessignalorframevaluesto
generatetheeventtotransmit.BecausetheentryitselfisEvent,thisbehaviorapplies
regardlessoftheschedule’srunmode.

• Event: Event-triggered type:Inthisscheduleentry,multipleslaveECUscantransmit
intheentry,eachusinganEvent-drivenframe.InNI-XNET,XNET Write.viwrites
signalorframevaluestogeneratetheeventtotransmit.BecausetheentryitselfisEvent,
thisbehaviorappliesregardlessoftheschedule’srunmode.

Error Handling
InNI-XNET,thetermerrorreferstoaproblemthatoccurswithintheexecutionofanodein
theblockdiagram(VIorpropertynode).Thetermfaultreferstoaproblemthatoccurs
asynchronouslytoexecutionofanNI-XNETnode.Forexample,aninvalidparameterto
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XNET Read.viisanerror,butacommunicationproblemonthenetworkisafault.Formore
informationaboutfaults,refertoFault Handling.

LabVIEWuseserrorclusterstopasserrorinformationthrougheachVI.

NI-XNETusestheerror inanderror outclustersineachVIandpropertynode.The
elementsoftheseclustersare:

statusistrueiferroroccurredorfalseifsuccessorwarningoccurred.

codeisanumberthatidentifiestheerrororwarning.Avalueof0means
success.Anegativevaluemeanserror:TheVIdidnotperformtheintended
operation.Apositivevaluemeanswarning:TheVIperformedtheintended
operation,butsomethingoccurredthatmayrequireyourattention.Fora
descriptionofthecode,right-clicktheerrorclusterandselectExplain 

ErrororExplain Warning.YoualsocanwiretheerrorclustertoSimple 

Error Handler.vitoobtainthedescriptionatruntime.

sourceIdentifiestheVIwheretheerrororwarningoccurred.

FormostNI-XNETVIs,iferror inindicatesanerror,theVIpassestheerrorinformationto
error outanddoesnotperformtheintendedoperation.Inotherwords,NI-XNETVIsdonot
executeundererrorconditions.TheexceptionstothisbehaviorareXNET Clear.viand
XNET Database Close.vi.TheseVIsalwaysperformtheintendedoperationofclosingor
otherwisecleaningup,evenwhenerrorinindicatesanerror.

Iferror inindicatessuccessorwarning,theNI-XNETVIexecutesandreturnstheresultof
itsoperationtoerror out.

Theerror inclusterisanoptionalinputtoaVI,withadefaultvalueofnoerror(statusfalse
andcode0).

Fault Handling
InNI-XNET,thetermerrorreferstoaproblemthatoccurswithintheexecutionofanodein
theblockdiagram(VIorpropertynode).Thetermfaultreferstoaproblemthatoccurs
asynchronouslytoexecutionofanNI-XNETnode.Forexample,passinganinvalidsession
toaVIisanerror,butacommunicationproblemonthenetworkisafault.Formore
informationabouterrors,refertoError Handling.
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Examplesoffaultsinclude:

• TheCAN,FlexRay,andLINprotocolstandardseachspecifymechanismstodetect
communicationproblemsonthenetwork.Theseproblemsarereflectedinthe
communicationstateandotherinformation.

• IfyoupassinvaliddatatoXNET Write.vi,insomecasestheproblemcannotbedetected
untilthedataisabouttobetransmitted.BecausethetransmissionoccursafterXNET 

Write.vireturns,thisisreportedasafault.

NI-XNETreportsfaultsfromaspecialXNET Read.viinstanceforthecommunicationstate.
ForCAN,thisisXNET Read (State CAN Comm).vi,forFlexRaythisisXNET Read 

(State FlexRay Comm).vi,andforLINthisisXNET Read (State LIN Comm).vi.

TheinformationreturnedfromtheseVIsisnotlimitedtofaults.EachVIprovidesinformation
aboutthecurrentstateofcommunicationonthenetwork.BecauseXNET Read.viexecutes
quickly,itoftenisusefulwithintheprimaryloopofyourapplicationtoascertainthecurrent
networkstate.

EachXNET Read.vireturnsaclusterwithvariousindicators.Mostoftheindicatorsprovide
stateinformationthattheprotocolspecifies,includingfaults(communicationstopped).Faults
specifictoNI-XNETarereportedinfault?andfault code.fault?issimilartothestatusof
aLabVIEWerrorcluster,andfault codeissimilartothecodeofaLabVIEWerrorcluster.

TodetectafaultwithoutstoppingtheexecutionofyourVIs,youreadandinterpretthe
communicationstateseparatelyfromtheLabVIEWerrorclusterflow.Forexample,youmay
wanttointentionallyintroducenoiseintoCANcablestotesthowyourECUbehaveswhen
theCANbusoffstateoccurs.Thefollowingfigureshowsanexampleblockdiagramforthis
method.

Figure 4-15.  Restart on CAN Bus Off State
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TheblockdiagramdetectstheCANbusoffstate,whichmeansthatcommunicationstopped
duetonumerousproblemsonthebus.WhenCANbusoffstateisdetected,theblockdiagram
incrementsacountandrestartstheNI-XNETinterface.Itthenwaitsfortheinterfacetobe
reintegratedwiththebusbeforecontinuing.ThisprocessofreintegratingintoaCANbusafter
goingbusoffisknownasbusoffrecovery.BecausetheCANbusofffaultwasnotpropagated
asanerror,thetestcontinuestoexecute.

TodetectafaultandpropagateittoanerrortobreaktheLabVIEWflow,useadiagramsimilar
tothefollowingexample.

Figure 4-16.  Propagating CAN Faults to an Error

TheblockdiagraminthefigureabovefirstchecksforCANbusoffstate,whichindicatesthat
communicationstoppedduetoaseriousproblemintheCANprotocolstatemachine(data
linklayer).Next,theblockdiagramchecksforafaultintheCANtransceiver(physicallayer).
Finally,theblockdiagramchecksforafaultinNI-XNET.Ifanyofthesethreefaultsare
detected,itoverwritesthepreviouserrorinthestandardLabVIEWerrorcluster.Ifafaultor
erroroccurs,executionofsubsequentVIsceases,effectivelystoppingtheLabVIEW
applicationexecution.

Multiplexed Signals
Multiplexedsignalsdonotappearineveryinstanceofaframe;theyappearonlyiftheframe
indicatesthis.

Forthisreason,aframecancontainamultiplexersignalandseveralsubframes.The
multiplexersignalisatmost16bitslongandcontainsanunsignedintegernumberthat



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

NI-XNETHardwareandSoftwareManual 4-578 ni.com

identifiesthesubframeinstanceintheinstanceofaframe.Thesubframescontainthe
multiplexedsignals.

Thismeanstheframesignalcontentisnotfixed(static),butcanchangedependingonthe
multiplexersignal(dynamic)value.

Aframecancontainbothastaticandadynamicpart.

Creating Multiplexed Signals

In the API

CreatingmultiplexedsignalsintheAPIisatwo-stepprocess:

1. Createthemultiplexersignalandsubframesaschildrenoftheframeobject.The
subframesareassignedthemodevalue;thatis,thevalueofthemultiplexersignalfor
whichthissubframebecomesactive.

2. Createthemultiplexedsignalsaschildrenoftheirrespectivesubframes.This
automaticallyassignsthesignalsasdynamicsignalstothesubframe’sparentframe.

In the NI-XNET Database Editor

YoucreatemultiplexedsignalssimplybychangingtheirSignalTypetoMultiplexedand
assigningthemmodevalues.TheDatabaseEditorhandlessubframemanipulationcompletely
behindthescenes.

Reading Multiplexed Signals

Youcanreadmultiplexedsignalslikestaticsignalswithoutanyadditionaleffort.Becausethe
framereadalsocontainsthemultiplexersignal,theNI-XNETdrivercandecidewhichsignals
arepresentintheframeandreturnnewvaluesforonlythosesignals.

Writing Multiplexed Signals

Writingmultiplexedsignalsneedsadditionalconsideration.Aswritingsignalsresultsina
framebeingcreatedandsentoverthenetwork,writingmultiplexedsignalsrequiresthe
multiplexersignalbepartofthewritingsession.ThisisneededfortheNI-XNETdriverto
decidewhichsetofdynamicsignalsacertainframecontains.Onlythesubframedynamic
signalsselectedwiththemultiplexersignalvaluearewrittentotheframe;thevaluesforthe
otherdynamicsignalsofthatframeareignored.

Support for Multiplexed Signals

MultiplexedsignalsarecurrentlysupportedforCANonly.FlexRaydoesnotsupportthem.
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Raw Frame Format
Thissectiondescribestherawdataformatforframes.TheTDMSfileformat,XNET Read 

(Frame Raw).vi,andXNET Write (Frame Raw).viusethisformat.

Therawframeformatisforexamplesthatdemonstrateaccesstologfiles.Therawframe
formatisidealforlogfiles,becauseyoucantransferthedatabetweenNI-XNETandthefile
withverylittleconversion.

RefertotheNI-XNETlogfileexamplesforVIsthatconvertrawframedatato/from
LabVIEWclustersforCAN,FlexRay,orLINframes.

Therawframeformatconsistsofoneormoreframesencodedinasequenceofbytes.Each
frameisencodedasoneBaseUnit,followedbyzeroormorePayloadUnits.

Base Unit

Inthefollowingtable,Byte Offsetreferstotheoffsetfromtheframestart.Forexample,ifthe
firstframeisinrawdatabytes0–23,andthesecondframeisinbytes24–47,thesecondframe
Identifierstartsatbyte32(24+ByteOffset8).
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Table 4-3.  Base Unit Elements

Element Byte Offset Description

Timestamp 0to7 64-bittimestampin100nsincrements.

Thetimestampformatisabsolute.The64-bitelement
contains thenumberof100nsintervalsthathaveelapsedsince
12:00a.m.January11601CoordinatedUniversalTime(UTC).

Thiselementcontainsa64-bitunsignedinteger(U64)innative
byteorder.Forlittle-endiancomputingplatforms(forexample,
Windows),ByteOffset0istheleastsignificantbyte.

Forbig-endiancomputingplatforms(forexample,
CompactRIOwithaPowerPC),ByteOffset0isthemost
significantbyte.TheLabVIEWabsolutetimestampdatatype
isdifferentthanthisU64timestamp.NI-XNETincludesapair
ofVIstoconvertbetweenthisU64timestampformatandthe
LabVIEWtimestampformat.TheNI-XNETVIshandleall
timeformatandbyteorderaspects.Formoreinformation,refer
totheNI-XNETexamplesforlogfileaccess.

Identifier 8to11 Theframeidentifier.

Thiselementcontainsa32-bitunsignedinteger(u32)innative
byteorder.

WhenTypespecifiesaCANframe,bit29(hex20000000)
indicatestheCANidentifierformat:setforextended,clearfor
standard.Ifbit29isclear,thelower11bits(0–10)containthe
CANframeidentifier.Ifbit29isset,thelower29bits(0–28)
containtheCANframeidentifier.WhenTypespecifiesa
FlexRayframe,thelower16bitscontaintheslotnumber.

WhenTypespecifiesaLINframe,thiselementcontainsa
numberintherange0–63(inclusive).ThisnumberistheLIN
frame’sID(unprotected).

Allunusedbitsare0.
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Type 12 Theframetype.

Thiselementspecifiesthefundamentalframetype.The
Identifier,Flag,andInfoelementinterpretationisdifferentfor
eachtype.

Theupper3bitsofthiselementspecifytheprotocol.Thevalid
valuesindecimalare:

0 CAN

1 FlexRay

2 LIN

6 J1939

7 Special

Thelower5bitsofthiselementcontainthespecifictype.

ForinformationaboutthespecificCANTypevalues,referto
XNET Read (Frame CAN).vi.

ForinformationaboutthespecificFlexRayTypevalues,refer
toXNET Read (Frame FlexRay).vi.

ForinformationaboutthespecificLINTypevalues,referto
XNET Read (Frame LIN).vi.

Specialvaluesspecifyfeaturesnotrelatedtotheprotocolorbus
traffic.Formoreinformationaboutspecialframes,referto
Special Frames.

Table 4-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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Flags 13 EightBooleanflagsthatqualifytheframetype.

Bit7(hex80)isprotocolindependent(supportedinCAN,
FlexRay,andLINframes).Ifset,theframeisechoed(returned
fromXNET Read.viafterNI-XNETtransmittedonthe
network).If clear,theframewasreceivedfromthenetwork
(fromaremoteECU).

ForFlexRayframes:

• Bit0issetiftheframeisaStartupframe

• Bit1issetiftheframeisaSyncframe

• Bit2specifiestheframePreamblebit

• Bit4specifiesiftheframetransfersonChannelA

• Bit5specifiesiftheframetransfersonChannelB

ForLINframes:

• Bit0issetiftheframeoccurredinanevent-triggeredentry
(slot).Whenbit0isset,theInfoelementcontainsthe
event-triggeredframeID,andtheIdentifierelement
containstheUnconditionalIDfromthefirstpayloadbyte.

Allunusedbitsarezero.

Info 14 Informationthatqualifiestheframetype.

ThiselementisnotusedforCAN.

ForFlexRayframes,thiselementprovidestheframecycle
count(0–63).

ForLINframes,ifbit0oftheFlagselementisclear,theInfo
elementisunused(0).Ifbit0oftheFlagselementisset
(event-triggeredentry),theInfoelementcontainsthe
event-triggeredframeID,andtheIdentifierelementcontains
theUnconditionalIDfromthefirstpayloadbyte.

Table 4-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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PayloadLength 15 ThePayloadLengthindicatesthenumberofvaliddatabytesin
Payload.

ForstandardCANandLINframes,PayloadLengthcannot
exceed8.Becausethisbaseunitalwayscontains8bytesof
payloaddata,theentireframeiscontainedinthebaseunit,and
noadditionalpayloadunitsexist.

ForCANFDframes,PayloadLengthcanbe0–8,12,16,20,24,
32,48,or64.ForFlexRayframes,PayloadLengthis0–254
bytes.IfPayloadLengthis0–8,onlythebaseunitexists.If
PayloadLengthis9orgreater,oneormorepayloadunitsfollow
thebaseunit.Additionalpayloadunitsareprovidedin
incrementsof8bytes,tooptimizeefficiencyforDMA
transfers.Forexample,ifPayloadLengthis12,bytes0–7arein
thebaseunitPayload,bytes8–11areinthefirstbyteofthenext
payloadunit,andthelast4bytesofthenextpayloadunitare
ignored.

Inotherwords,eachrawdataframecanvaryinlength.Youcan
calculateeachframesize(inbytes)usingthefollowing
pseudocode:

U16 FrameSize // maximum 272 for largest

FlexRay frame

FrameSize = 24; // 24 byte base unit

if (PayloadLength > 8)

FrameSize = FrameSize +

(U16)(PayloadLength - 1) AND 0xFFF8;

Thelastpseudocodelinesubtracts1andtruncatestothe
nearestmultipleof8(usingbitwiseAND).Thisaddsbytesfor
additionalpayloadunits.Forexample,PayloadLengthof9
through16requiresoneadditionalpayloadunitof8bytes.

TheNI-XNETexamplecodehelpsyouhandlethe
variable-lengthframeencodingdetails.

Payload 16to23 Thiselementalwaysuses8bytesinthelogfile,but
PayloadLengthdeterminesthenumberofvalidbytes.

Table 4-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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Payload Unit

ThebaseunitPayloadLengthelementdeterminesthenumberofadditionalpayload
units (0–31).

Special Frames
TheNI-XNETdriveroffersafewspecialframesnotdirectlyusedinbuscommunication.

Delay Frame

ADelayframeisusedduringreplay.WhenaframewithaDelayframetypeisinthestream
outputqueuewhiletheInterface:OutputStreamTimingpropertyissettoareplaymode,the
hardwaredelaysfortherequestedtime.TheDelayframefieldsareasfollows:

Log Trigger Frame

ALogTriggerframeisaspecialframethataFrameStreamInputsessioncanreceive.This
frameisgeneratedwhenarisingedgeisdetectedonanexternalconnection(PXI_Trigor
FrontPaneltrigger).Toenablethehardwaretologthisframe,youmustuseXNETConnect
Terminals.vitoconnecttheexternalconnectiontotheinternalLogTriggerterminal.ALog

Table 4-4.  Payload Unit Elements

Element Byte Offset Description

Payload 0to7 Thiselementalwaysuses8bytesinthelogfile,but
PayloadLengthdeterminesthenumberofvalidbytes.

Element Description

Identifier 0(Ignored)

Extended False(Ignored)

Echo False(Ignored)

Type Delay

Timestamp Amountoftimetodelay.Notethatthisisnotan
absolutetimeandisnotrelatedtoanyothertime
inthereplayframes.Atimeof0.25(thatis,
LabVIEWabsolutetimeof6:00:00.250PM
12/31/1903)willdelay250ms.

PayloadLength 0

Payload Ignored
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TriggerframeisapplicabletoCAN,LIN,andFlexRay.TheLogTriggerFramefieldsareas
follows:

CAN Frame

LIN Frame

FlexRay Frame

Element Description

identifier 0

extended? False

echo? False

type LogTrigger

timestamp Timewhenthetriggeroccurred

payloadlength 0(mayincreaseinthefuture)

payload N/A

Element Description

identifier 0

eventslot? False

eventID 0

echo? False

type LogTrigger

timestamp Timewhenthetriggeroccurred

payloadlength 0(mayincreaseinthefuture)

payload N/A

Element Description

slot 0

cyclecount 0
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Start Trigger Frame

AStartTriggerframeisaspecialframethataFrameStreamInputsessioncanreceive.This
frameisgeneratedwhentheinterfaceisstarted.(RefertoStart Interfaceformore
information.)Toenablethehardwaretologthisframe,youmustenabletheInterface:Start
TriggerFramestoInputStream?property.AStartTriggerframeisapplicabletoCAN,LIN,
andFlexRay.ThefieldsoftheStartTriggerframeareasfollows:

CAN Frame

startup? False

sync? False

preamble? False

chA False

chB False

echo? False

Type LogTrigger

Timestamp Timewhenthetriggeroccurred

PayloadLength 0(mayincreaseinthefuture)

Payload N/A

Element Description

identifier 0

extended? False

echo? False

type StartTrigger

timestamp Timewhentheinterfacestarted

payloadlength 0(mayincreaseinthefuture)

payload N/A

Element Description
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LIN Frame

FlexRay Frame

Element Description

identifier 0

eventslot? False

eventID 0

echo? False

type StartTrigger

timestamp Timewhentheinterfacestarted

payloadlength 0(mayincreaseinthefuture)

payload N/A

Element Description

slot 0

cyclecount 0

startup? False

sync? False

preamble? False

chA False

chB False

echo? False

Type StartTrigger

Timestamp Timewhentheinterfacestarted

PayloadLength 0(mayincreaseinthefuture)

Payload N/A



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

NI-XNETHardwareandSoftwareManual 4-588 ni.com

Bus Error Frame

ABusErrorframeisaspecialframethataFrameStreamInputsessioncanreceive.This
frameisgeneratedwhenabuserrorisdetectedonthehardwarebus.Toenablethehardware
tologthisframe,youmustenabletheInterface:BusErrorFramestoInputStream?property.
ABusErrorframeisapplicabletoCANandLIN.ThefieldsoftheBusErrorframeareas
follows:

CAN Frame

Element Description

identifier 0

extended? False

echo? False

type CANBusError

timestamp Timewhenthebuserrorwasdetected

payloadlength 5(mayincreaseinfuture)

payload Byte0:CANCommState

0=ErrorActive

1=ErrorPassive

2=BusOff

Byte1:TXErrorCounter

Byte2:RXErrorCounter

Byte3:DetectedBusError

0=None(neverreturned)

1=Stuff

2=Form

3=Ack

4=Bit1

5=Bit0

6=CRC

Byte4:TransceiverError?

0=noerror

1=error
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LIN Frame

Required Properties
Whenyoucreateanewobjectinadatabase,theobjectpropertiesmaybe:

• Optional:Thepropertyhasadefaultvalueaftercreation,andtheapplicationdoesnot
needtosetthepropertywhenthedefaultvalueisdesiredforthesession.

• Required:Thepropertyhasnodefaultvalueaftercreation.Anundefinedrequired
propertyreturnsanerrorfromXNET Create Session.vi.Arequiredpropertymeansyou
mustprovideavalueforthepropertyafteryoucreatetheobject.

Element Description

identifier 0

eventslot? False

eventID 0

echo? False

type LINBusError

timestamp Timewhenthebuserrorwasdetected

payloadlength 5(Mayincreaseinthefuture)

payload Byte0:LINCommState

0=Idle

1=Active

2=Inactive

Byte1:DetectedBusError

0=None(neverreturned)

1=UnknownId

2=Form

3=Framing

4=Readback

5=Timeout

6=CRC

Byte2:Identifieronbus

Byte3:Receivedbyteonbus

Byte4:Expectedbyteonbus
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ThefollowingNI-XNETobjectclasseshavenorequiredproperties:

• Session

• System

• Device

• Interface

• Database

• ECU

• LINSchedule

Thissectionlistsallrequiredproperties.Propertieswithaprotocolprefix(forexample,
FlexRay:)inthepropertynameapplyonlyasessionthatusesthespecifiedprotocol.

TheClusterobjectclassrequiresthefollowingproperties:

• 64bitBaudRate1

• FlexRay:ActionPointOffset

• FlexRay:CASRxLowMax

• FlexRay:Channels

• FlexRay:ClusterDriftDamping

• FlexRay:ColdStartAttempts

• FlexRay:Cycle

• FlexRay:DynamicSlotIdlePhase

• FlexRay:ListenNoise

• FlexRay:MacroPerCycle

• FlexRay:MaxWithoutClockCorrectionFatal

• FlexRay:MaxWithoutClockCorrectionPassive

• FlexRay:MinislotActionPointOffset

• FlexRay:Minislot

• FlexRay:NetworkManagementVectorLength

• FlexRay:NIT

• FlexRay:NumberofMinislots

• FlexRay:NumberofStaticSlots

• FlexRay:OffsetCorrectionStart

1ForFlexRay,BaudRatealwaysisrequired.ForCANandLIN,whenyouuseaFrameI/OStreamsession,youcanspecify
BaudRateusingeithertheXNETCluster64bitBaudRatepropertyorXNETSessionInterface:64bitBaudRateproperty.For
CANandLINwithothersessionmodes,theXNETClusterBaudRatepropertyisrequired.
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• FlexRay:PayloadLengthStatic

• FlexRay:StaticSlot

• FlexRay:SymbolWindow

• FlexRay:SyncNodeMax

• FlexRay:TSSTransmitter

• FlexRay:WakeupSymbolRxIdle

• FlexRay:WakeupSymbolRxLow

• FlexRay:WakeupSymbolRxWindow

• FlexRay:WakeupSymbolTxIdle

• FlexRay:WakeupSymbolTxLow

• LIN:Tick

TheFrameobjectclassrequiresthefollowingproperties:

• FlexRay:BaseCycle

• FlexRay:ChannelAssignment

• FlexRay:CycleRepetition

• Identifier

• PayloadLength

TheSubframeobjectclassrequiresthefollowingproperty:

• MultiplexerValue

TheSignalobjectclassrequiresthefollowingproperties:

• ByteOrder

• DataType

• NumberofBits

• StartBit

TheLINScheduleEntryobjectclassrequiresthefollowingproperties:

• Delay

• EventIdentifier

• Frames

State Models
ThefollowingfiguresshowthestatemodelfortheNI-XNETsessionandtheassociated
NI-XNETinterface.
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Thesessioncontrolsthetransferofframevaluesbetweentheinterface(network)andthedata
structuresthatcanbeaccessedusingtheAPI.Inotherwords,thesessioncontrolsreceiveor
transmitofspecificframesforthesession.

Theinterfacecontrolscommunicationonthephysicalnetworkcluster.Multiplesessionscan
sharetheinterface.Forexample,youcanuseonesessionforinputoninterfaceCAN1anda
secondsessionforoutputoninterfaceCAN1.

AlthoughmoststatetransitionsoccurautomaticallywhenyoucallXNET Read.viorXNET 

Write.vi,youcanperformamorespecifictransitionusingXNET Start.viandXNET 

Stop.vi.Ifyouinvokeatransitionthathasalreadyoccurred,thetransitionisnotrepeated,and
noerrorisreturned.

Session State Model

Foradescriptionofeachstate,refertoSession States.Foradescriptionofeachtransition,
refertoSession Transitions.
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Figure 4-17.  Session State Model

Interface State Model

Foradescriptionofeachstate,refertoInterface States.Foradescriptionofeachtransition,
refertoInterface Transitions.

Figure 4-18.  Interface State Model

Session States

Stopped

ThesessioninitiallyiscreatedintheStoppedstate.IntheStoppedstate,thesessiondoesnot
transferframevaluestoorfromtheinterface.

WhilethesessionisStopped,youcanchangepropertiesspecifictothissession.Youcanset
anypropertyintheSessionPropertyNodeexceptthoseintheInterfacecategory(referto
StoppedinInterface States).

WhilethesessionisStarted,youcannotchangepropertiesofobjectsinthedatabase,suchas
framesorsignals.Thepropertiesoftheseobjectsarecommittedwhenthesessioniscreated.

Create Start Session

Stopped Started Communicating

Clear

Set Session

Property

Stop Session

Interface

Communicating

Interface

Not Communicating

OR

Stop Session

Start Interface

Stopped Started Communicating

Set Interface

Property

Stop Interface

Comm State

Communicating

Comm State

Not communicating

OR

Stop Interface
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Started

IntheStartedstate,thesessionisstarted,butiswaitingfortheassociatedinterfacetobe
startedalso.Theinterfacemustbecommunicatingforthesessiontoexchangedataonthe
network.

Formostapplications,theStartedstateistransitoryinnature.WhenyoucallXNET Read.vi,
XNET Write.vi,orXNET Start.viusingdefaults,theinterfaceisstartedalongwiththe
session.OncetheinterfaceisCommunicating,thesessionautomaticallytransitionsto
Communicatingwithoutinteractionbyyourapplication.

IfyoucallXNET Start.viwiththescopeofSessionOnly,theinterfaceisnotstarted.You
canusethisadvancedfeaturetopreparemultiplesessionsfortheinterface,thenstart
communicationforallsessionstogetherbystartingtheinterface(XNET Start.viwithscope
ofInterfaceOnly).

Communicating

IntheCommunicatingstate,thesessioniscommunicatingonthenetworkwithremoteECUs.
Frameorsignalvaluesarereceivedforaninputsession.Frameorsignalvaluesare
transmittedforanoutputsession.YourapplicationaccessesthesevaluesusingXNET 

Read.viorXNET Write.vi.

Session Transitions

Create

Whenthesessioniscreated,thedatabase,cluster,andframepropertiesarecommittedtothe
interface.Forthisconfigurationtosucceed,theinterfacemustbeintheStoppedstate.There
isoneexception:YoucancreateaFrameStreamInputsessionwhiletheinterfaceis
communicating.

Therearetwowaystocreateasession:

• XNET Create Session.vi method:WhenyourapplicationcallsXNET Create 

Session.vi,thesessioniscreated.Toensurethatallsessionsfortheinterfacearecreated
priortostart,youtypicallywireallcallstoXNET Create Session.viinsequenceprior
tothefirstuseofXNET Read.viorXNET Write.vi(forexample,priortothemain
loop).

• LabVIEW project method:Althoughyouspecifythesessionpropertiesinthe
LabVIEWprojectuserinterface,thesessionisnotcreatedatthattime.Whenyouruna
VIthatusesthesessionwithanXNETnode(propertynodeorVI),thesessioniscreated.
Inaddition,allothersessionsintheLabVIEWprojectthatusethesameinterfaceand
cluster(database)arecreatedatthattime.Thisensuresthatallproject-basedsessions
yourapplicationusesarecreatedbeforetheinterfacestarts(forexample,thefirstcallto
XNET Read.vi orXNET Write.vi).
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Clear

Whenthesessioniscleared,itisstopped(nolongercommunicates),andthenallitsresources
areremoved.

Therearetwowaystoclearasession:

• Application stop method:Thetypicalwaytoclearasessionistodonothingexplicitin
yourapplication.Whentheapplicationstopsexecution,NI-XNETautomaticallyclears
allsessionsthatapplicationuses.WhenusingtheLabVIEWdevelopmentenvironment,
theapplicationstopswhenthetop-levelVIgoesidle,includingwhenyouselectthe
LabVIEWabortbuttoninthatVI’stoolbar.Whenusinganapplicationbuiltusinga
LabVIEWproject,theapplicationstopswhentheexecutableexits.

• XNET Clear.vi method:Thisclearsthesessionexplicitly.Tochangethepropertiesof
databaseobjectsthatasessionuses,youmayneedtocallXNET Clear.vitochange
thoseproperties,thenrecreatethesession.

Set Session Property

WhilethesessionisStopped,youcanchangepropertiesspecifictothissession.Youcanset
anypropertyintheXNETSessionPropertyNodeexceptthoseintheInterfacecategory(refer
toStoppedinInterface States).

YoucannotsetpropertiesofasessionintheStartedorCommunicatingstate.Ifthereisan
exceptionforaspecificproperty,thepropertyhelpstatesthis.

Start Session

Foraninputsession,youcanstartthesessionsimplybycallingXNET Read.vi.Toread
receivedframes,XNET Read.vi performsanautomaticStartofscopeNormal,whichstarts
thesessionandinterface.

Foranoutputsession,ifyouleavetheAutoStart?propertyatitsdefaultvalueoftrue,you
canstartthesessionsimplybycallingXNET Write.vi.Theauto-startfeatureofXNET 

Write.viperformsaStartofscopeNormal,whichstartsthesessionandinterface.

TostartthesessionpriortocallingXNET Read.viorXNET Write.vi,youcancallXNET 

Start.vi.TheXNET Start.videfaultscopeisNormal,whichstartsthesessionandinterface.
YoualsocanuseXNET Start.viwithscopeofSessionOnly(thisStartSessiontransition)or
InterfaceOnly(theinterfaceStartInterfacetransition).

Stop Session

YoucanstopthesessionbycallingXNET Clear.viorXNET Stop.vi.XNET Stop.vi
providesthesamescopeasXNET Start.vi,allowingyoutostopthesession,interface,or
both(normalscope).



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

NI-XNETHardwareandSoftwareManual 4-596 ni.com

Whenthesessionstops,theunderlyingqueuesarenotflushed.Forexample,ifaninput
sessionreceivesframes,thenyoucallXNET Stop.vi,youstillcancallXNET Read.vito
readtheframevaluesfromthequeues.Toflushthequeuesofasession,callXNET Flush.vi
(orXNET Clear.vi).

Interface Communicating

ThistransitionoccurswhenthesessioninterfaceenterstheCommunicatingstate.

Interface Not Communicating

ThistransitionoccurswhenthesessioninterfaceexitstheCommunicatingstate.

ThesessionalsoexitsitsCommunicatingstatewhenthesessionstopsduetoXNET Clear.vi
orXNET Stop.vi.

Interface States

Stopped

Theinterfacealwaysexists,becauseitrepresentsthecommunicationcontrollerofthe
NI-XNEThardwareproductport.Thisphysicalportiswiredtoacablethatconnectsto
one ormoreremoteECUs.

TheNI-XNETinterfaceinitiallypowersonintheStoppedstate.IntheStoppedstate,the
interfacedoesnotcommunicateonitsport.

WhiletheinterfaceisStopped,youcanchangepropertiesspecifictotheinterface.These
propertiesarecontainedwithintheSessionPropertyNodeInterfacecategory.Whenmore
thanonesessionexistsforagiveninterface,theInterfacecategorypropertiesprovideshared
accesstotheinterfaceconfiguration.Forexample,ifyousetaninterfacepropertyusing
one session,thengetthatsamepropertyusingasecondsession,thereturnedvaluereflectsthe
change.

Propertiesthatyouchangeintheinterfacearenotsavedfromoneexecutionofyour
applicationtoanother.Whenthelastsessionforaninterfaceiscleared,theinterface
propertiesarerestoredtodefaults.

Started

IntheStartedstate,theinterfaceisstarted,butitiswaitingfortheassociatedcommunication
controllertocompleteitsintegrationwiththenetwork.

Thisstateistransitoryinnature,inthatyourapplicationdoesnotcontroltransitionoutofthe
Startedstate.ForCANandLIN,integrationwiththenetworkoccursinafewbittimes,sothe
transitioniseffectivelyfromStoppedtoCommunicating.ForFlexRay,integrationwiththe
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networkentailssynchronizationwithglobalFlexRaytime,whichcantakeaslongas
hundredsofmilliseconds.

Communicating

IntheCommunicatingstate,theinterfaceiscommunicatingonthenetwork.Oneormore
communicatingsessionscanusetheinterfacetoreceiveand/ortransmitframevalues.

TheinterfaceremainsintheCommunicatingstateaslongascommunicationisfeasible.For
informationabouthowtheinterfacetransitionsinandoutofthisstate,refertoComm State 

CommunicatingandComm State Not Communicating.

Interface Transitions

Set Interface Property

WhiletheinterfaceisStopped,youcanchangeinterface-specificproperties.Theseproperties
areintheSessionPropertyNodeInterfacecategory.Whenmorethanonesessionexistsfora
giveninterface,theInterfacecategorypropertiesprovidesharedaccesstotheinterface
configuration.Forexample,ifyousetaninterfacepropertyusingonesession,thengetthat
samepropertyusingasecondsession,thereturnedvaluereflectsthechange.

YoucannotsetpropertiesoftheinterfacewhileitisintheStartedorCommunicatingstate.
If thereisanexceptionforaspecificproperty,thepropertyhelpstatesthis.

Start Interface

Youcanrequesttheinterfacestartintwoways:

• XNET Read.vi or XNET Write.vi method:TheautomaticstartdescribedfortheStart
SessiontransitionusesascopeofNormal,whichrequeststheinterfaceandsessionstart.

• XNET Start.vi method:IfyoucallthisVIwithscopeofNormalorInterfaceOnly,you
requesttheinterfacestart.

Afteryourequesttheinterfacestart,theactualtransitiondependsonwhetheryouhave
connectedtheinterfacestarttrigger.YouconnectthestarttriggerbycallingtheXNET 

Connect Terminals.viwithadestinationofInterfaceStartTriggerorbywritingtheXNET
SessionInterface:SourceTerminal:StartTriggerproperty.

TheStartInterfacetransitionoccursasfollows,basedonthestarttriggerconnection:

• Disconnected (default):StartInterfaceoccursassoonasitisrequested(XNET 

Read.vi,XNET Write.vi,orXNET Start.vi).

• Connected:StartInterfaceoccurswhentheconnectedsourceterminaltransitions
low-to-high(forexample,pulses).EveryStartInterfacetransitionrequiresanew
low-to-hightransition,soifyourapplicationstopstheinterface(forexample,XNET 
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Stop.vi),thenrestartstheinterface,theconnectedsourceterminalmusttransition
low-to-highagain.

Stop Interface

Undernormalconditions,theinterfaceisstoppedwhenthelastsessionisstopped(or
cleared).Inotherwords,theinterfacecommunicatesaslongasatleastonesessionisinuse.

Ifasignificantnumberoferrorsoccuronthenetwork,thecommunicationcontrollermaystop
theinterfaceonitsown.Formoreinformation,refertoComm State Not Communicating.

IfyourapplicationcallsXNET Stop.viwithscopeofInterfaceOnly,thatimmediately
transitionstheinterfacetotheStoppedstate.Usethisfeaturewithcare,becauseitaffectsall
sessionsthatusetheinterfaceandisnotlimitedtothesessionpassedtoXNET Stop.vi.In
otherwords,usingXNET Stop.viwithascopeofInterfaceOnlystopscommunicationbyall
sessionssimultaneously.

Comm State Communicating

Thistransitionoccurswhentheinterfaceisintegratedwiththenetwork.

ForCAN,thisoccurswhencommunicationentersErrorActiveorErrorPassivestate.For
informationaboutthespecificCANinterfacecommunicationstates,refertoXNET Read 

(State CAN Comm).vi.

ForFlexRay,thisoccurswhencommunicationentersoneNormalActiveorNormalPassive
state.ForinformationaboutthespecificFlexRayinterfacecommunicationstates,referto
XNET Read (State FlexRay Comm).vi.

ForLIN,thisoccurswhencommunicationenterstheActivestate.Theinterfaceremains
communicatingwhileintheActiveorInactivestate(notaffectedbybusactivity).Formore
informationaboutthespecificLINinterfacecommunicationstates,refertoXNET Read 

(State LIN Comm).vi.

Comm State Not Communicating

Thistransitionoccurswhentheinterfacenolongerisintegratedwiththenetwork.

ForCAN,thisoccurswhencommunicationentersBusOfforIdlestate.Forinformationabout
thespecificCANinterfacecommunicationstates,refertoXNET Read (State CAN 

Comm).vi.

ForFlexRay,thisoccurswhencommunicationenterstheHalt,Config,DefaultConfig,or
Readystate.ForinformationaboutthespecificFlexRayinterfacecommunicationstates,refer
toXNET Read (State FlexRay Comm).vi.
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ForLIN,thisoccurswhencommunicationenterstheIdlestate.Formoreinformationabout
thespecificLINinterfacecommunicationstates,refertoXNET Read (State LIN Comm).vi.

TDMS
ThissectiondescribeshowNI-XNETframedataisstoredwithinNationalInstruments
TechnicalDataManagementStreaming(.TDMS)files.TheNationalInstrumentsTDMSfile
formatprovidesefficientandflexiblestorageonNIplatforms.TheTDMSfileformatenables
storageofawidevarietyofmeasurementtypesinasinglebinaryfile,includingCAN,
FlexRay,LIN,analog,digital,andsoon.

ThissectionspecifiesthemethodusedtostoreNI-XNETrawframedatawithinTDMS.
AlthoughyoualsocanstoreNI-XNETsignalwaveformswithinTDMS,rawframedataisthe
mostefficientandcompletewaytostoreNI-XNETdata.Rawframedatacanbeeasily
convertedto/fromprotocol-specificframesorsignalwaveformsfordisplayandanalysis.

TDMSisrecommendedfornewapplicationsthataccessNI-XNETdatawithinfiles.For
examplesthatdemonstrateuseofTDMSwithNI-XNET,refertotheNI-XNET Logging and 

ReplaycategoryintheNIExampleFinder(forexample,Hardware Input and Output : 

CAN : NI-XNET : Logging and Replay).

PreviousversionsofNI-XNETandNI-CANusedafileformatcalledNCLtostorerawframe
data.IfyouhaveanexistingapplicationthatusesNCL,youcancontinuetousethatfile
format.ExamplesforNCLcontinuetobeinstalledwithNI-XNET(examples\nixnet
folderinyourLabVIEWdirectory),buttheynolongerappearintheNIExampleFinder.
If youneedtostoremultiplesourcesofdatainasinglefile(forexample,multipleCAN
interfaces,orCANwithanaloginput),youshouldconsidertransitioningyourapplication
fromNCLtoTDMS.Becausebothfileformatsusethesamerawframedata,thechanges
requiredforthistransitionarerelativelysmall.

WithintheTDMSfile,asequenceofrawframesisstoredinadistinctTDMSchannelforeach
NI-XNETinterface(forexample,CANport).FromtheTDMSperspective,theframedatais
anarrayofU8values.TheU8arrayrepresentsoneormorerawframes.

TheversionofTDMSusedwiththisspecificationmustbe2.0orhigher.

Channel Name and Group Name

ThenameoftheTDMSchannelcanuseanyconventionsthatyoudesire,butitshould
be sufficienttoidentifythenetworkthatisstored.Forexample,ifyoulogdatafrom
two CAN interfaces,youmightnamethefirstTDMSchannelPowertrain networkand
thesecondTDMSchannelBody network.IfyouhaveanNI-XNETdatabasethatcontains
distinctclustersforeachnetwork,theName(Short)propertyoftenprovidesauseful
descriptionofthenetwork,andcanbeuseddirectlyastheTDMSchannelname.
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ThenameoftheTDMSgroupcanuseanyconventionsthatyoudesire.Thegroupnameis
requiredforNI-XNETframedata,butifyoudonotusemultiplegroupsintheTDMSfile,
youcanselectasimplegroupname(forexample,My Group).

Channel Data

ThedatayoureadandwritetotheTDMSchannelmustbeanarrayofU8values.Noother
TDMSdatatypesaresupported.

ThechanneldatacontainsoneormoreframesencodedusingtheRawFrameFormat.Theraw
frameformatencodesallinformationreceivedonthenetwork,alongwithprecisetimestamps.
TheprotocolssupportedincludeCAN,FlexRay,andLIN.

TheTDMSChannelPropertiesspecifyadditionalrequirementsforencodingoftherawframe
data.ThepropertyNI_network_frame_byte_orderisparticularlyimportant,asthis
specifiesthebyteorderusedfortheTimestampandIdentifierelementswithineachraw
frame.

Channel Properties

SpecialpropertiesareusedoneachTDMSchanneltodistinguishthedatafromaplainarray
ofU8samples.Propertiesarealsoprovidedtoassistininterpretingthedata,suchas
conversiontosignals(physicalunits).

AllpropertiesforNI-XNETframedatausetheprefixNI_network_.Thisprefixensuresthat
thepropertiesdonotconflictwithnamesusedbyyourapplication.Table 4-5liststhechannel
properties.
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Table 4-5.  Channel Properties

Name Data Type Permissions Description

NI_network_

protocol

Required Specifiesthenetworkprotocolusedforallframes
inthischannel.

Thepropertyvalueisanenumeration:

0 CAN

1 FlexRay

2 LIN

Ifthispropertydoesnotexist,thedatashallnotbe
interpretedasrawframes,butasplainU8
samples.

NI_network_

frame_

version

Required Specifiestherawframeencodingversion.The
encodingofthisnumberisspecifictoeach
protocollistedinNI_network_protocol.

ForCAN,FlexRay,andLIN,theversionencoding
istheUpgradeVersioninlowestorderbyte,and
MajorVersioninnextorderbyte.Thetwoupper
orderbytesare0.

TheMajorVersionindicatesachangethatbreaks
compatibilitywiththepreviousversion.Thevalue
forthisspecificationis2.

TheUpgradeVersionindicatesachangethat
retainscompatibilitywithUpgradeVersion0.The
valueforthisspecificationis0.

Ifthispropertydoesnotexist,thedataisnot
interpretedasrawframes,butasplainU8
samples.
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NI_network_

frame_byte_

order

Required Specifiesthebyteorderformultibyteelements
withineachframe’sdata.Forexample,theframe’s
Identifierisa32-bitvalue,andTimestampisa
64-bitvalue.RefertoRaw Frame Formatfor
details.

Thispropertydoesnotspecifybyteorderfor
TDMSpropertiesorotherTDMSchannels.This
propertydoesnotspecifybyteorderforsignals
withintheframe’sPayload(thatis,coveredby
specificationslikeCANdb,LDF,andFIBEX).

Thepropertyvalueisanenumeration:

0 Little-endian(thatis,leastsignificantbytein
lowestoffset,Intelbyteorder)

1 Big-endian(thatis,mostsignificantbytein
lowestoffset,Motorolabyteorder)

Ifthispropertydoesnotexist,thedataisnot
interpretedasrawframes,butasplainU8
samples.

Table 4-5.  Channel Properties (Continued)

Name Data Type Permissions Description
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NI_network_

content

Optional Providesinformationthatdescribesthecontentof
thepayloadofframesonthisnetwork.This
typicallyisinformationtomapandscale
physical-unitvaluesfromeachframe’spayload.
Theencodingofthisstringisspecifictoeach
protocollistedinNI_network_protocol.

ForCAN,FlexRay,andLIN,thestringencoding
is:

<alias>.<cluster>

The<alias>specifiesanaliastoanetwork
databasefile(contentspecification).Thisalias
providesashortname,usedtorefertoadatabase
fileacrossmultiplesystems.Whenyouregisteran
aliaswithtools,youtypicallyusethedatabase
filenameonthelocalsystem,withoutthe
precedingpathorfileextension.Forexample,
the pathc:\MyDatabases\CANdb\ 
Powertrain.dbcwoulduseanaliasof
Powertrain.

The<cluster>referstoaspecificcluster
(network)withinthedatabase.Adatabasefilecan
specifymultiplenetworkswithinavehicle.This
portionofthestringisoptional(youcanuse
<alias>without“.”or<cluster>).Ifthecluster
doesnotexist,itisassumedthatonlyonenetwork
isspecifiedwithinthedatabase.

WhenyouuseNI-XNET,thisstringusesthesame
syntaxastheXNETClusterI/OName.The
registeredaliasreferstoafileonWindows(DBC,
LDF,orFIBEXtextfile),oronLabVIEW
Real-Time(compressedbinaryfile).

Whenyouusetoolsthatdonotexplicitlycontain
NI-XNET(forexample,NIDIAdem),supportfor
thispropertymayhavelimitations.Forexample,
DBCfilesmaybesupported,butnotLDFor
FIBEX.

Table 4-5.  Channel Properties (Continued)

Name Data Type Permissions Description
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CAN

NI-CAN
NI-CANisthelegacyapplicationprogramminginterface(API)forNationalInstruments
CANhardware.Generallyspeaking,NI-CANisassociatedwiththelegacyCANhardware,
andNI-XNETisassociatedwiththenewNI-XNEThardware.

Ifyouarestartinganewapplication,youtypicallyuseNI-XNET(notNI-CAN).

Compatibility

IfyouhaveanexistingapplicationthatusesNI-CAN,acompatibilitylibraryisprovidedso
thatyoucanreusethatcodewithanewNI-XNETCANproduct.Becausethefeaturesofthe
compatibilitylibraryapplytotheNI-CANAPIandnotNI-XNET,itisdescribedinthe
NI-CANdocumentation.Formoreinformation,refertotheNI-CAN Hardware and Software 

Manual.

NI-XNET CAN Products in MAX

Whenthecompatibilitylibraryisinstalled,NI-XNETCANproductsalsoarevisibleinthe
NI-CANbranchunderDevices and Interfaces.Hereyoucanconfigurethedevicesforuse
withtheNI-CANAPI.Thisconfigurationisindependentfromtheconfigurationofthesame
deviceforNI-XNETundertherootofDevices and Interfaces.

Thispropertyisoptional.Forapplicationsthat
readthelogfile,ifthispropertydoesnotexist,the
effectwilldependonthegoal:

• Displayofframevalues:noeffect—the
networkcontentisnotneeded.

• Displayofsignalvalues:applicationopensa
dialogtoaskthecustomertobrowsetothefile.

Table 4-5.  Channel Properties (Continued)

Name Data Type Permissions Description
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Transition

IfyouhaveanexistingapplicationthatusesNI-CANandintendtouseonlynewNI-XNET
hardwarefromnowon,youmaywanttotransitionyourcodetoNI-XNET.

NI-XNETunifiesmanyconceptsoftheearlierNI-CANAPI,butthekeyfeaturesaresimilar.

ThefollowingtablelistsNI-CANtermsandanalogousNI-XNETterms.
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CAN Timing Type and Session Mode
ForeachXNETFrameCAN:TimingTypepropertyvalue,thissectiondescribeshowthe
framebehavesforeachXNETsessionmode.

AninputsessionreceivestheCANdataframefromthenetwork,andanoutputsession
transmitstheCANdataframe.TheCANdataframedata(payload)ismappedto/fromsignal
values.

Table 4-6.  NI-CAN and NI-XNET Terms

NI-CAN Term NI-XNET Term Comment

CANdbfile Database NI-XNETsupportsmoredatabasefileformatsthan
theNI-CANChannelAPI,includingtheFIBEX
format.

Message Frame ThetermFrameistheindustryconventionforthebits
thattransferonthebus.Thistermisusedinstandards
suchasCAN.

Channel Signal ThetermSignalistheindustryconvention.Thisterm
isusedinstandardssuchasFIBEX.

ChannelAPITask Session
(Signal I/O)

UnlikeNI-CAN,NI-XNETsupportssimultaneous
useofchannel(signal)I/OandframeI/O.

FrameAPICAN
Object(Queue
LengthZero)

Session(FrameI/O
Single-Point)

TheNI-CANCANObjectprovidedbothinput(read)
andoutput(write)inoneobject.NI-XNETprovidesa
differentobjectforeachdirection,forbettercontrol.
IftheNI-CANqueuelengthforadirectioniszero,
thatisanalogoustoNI-XNETFrameI/O
Single-Point.

FrameAPICAN
Object(Queue
LengthNonzero)

Session(FrameI/O
Queued)

IftheNI-CANqueuelengthforadirectionisnonzero,
thatisanalogoustoNI-XNETFrameI/OQueued.

FrameAPI
NetworkInterface
Object

Session(FrameI/O
Stream)

TheNI-CANNetworkInterfaceObjectprovidedboth
input(read)andoutput(write)inoneobject.
NI-XNETprovidesadifferentobjectforeach
direction,forbettercontrol.

Interface Interface NI-CANstartedinterfacenamesatCAN0,but
NI-XNETstartsatCAN1(orFlexRay1).



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

©NationalInstruments 4-607 NI-XNETHardwareandSoftwareManual

YouuseCANremoteframestorequesttheassociatedCANdataframefromaremoteECU.
WhenTimingTypeisCyclicRemoteorEventRemote,aninputsessiontransmitstheCAN
remoteframe,andanoutputsessionreceivestheCANremoteframe.

Cyclic Data

Thedataframetransmitsinacyclic(periodic)manner.TheXNETFrameCAN:Transmit
Timepropertydefinesthetimebetweencycles.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.WhentheCANdata
frameisreceived,asubsequentcalltoXNET Read.vireturnsitsdata.Forinformationabout
howthedataisrepresentedforeachmode,refertoSession Modes.

IftheCANremoteframeisreceived,itisignored(withnoeffectonXNET Read.vi).

Frame Input Stream Mode

YouspecifytheCANclusterwhenyoucreatethesession,butnotthespecificCANframe.
WhentheCANdataframeisreceived,asubsequentcalltoXNET Read.vireturnsitsdata.

IftheCANremoteframeisreceived,asubsequentcalltoXNET Read.viforthestream
returnsit.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.Whenyouwritedata
usingXNET Write.vi,theCANdataframeistransmittedontothenetwork.Forinformation
abouthowthedataisrepresentedforeachmode,refertoSession Modes.

Whenthesessionanditsassociatedinterfacearestarted,thefirstcycleoccurs,andtheCAN
dataframetransmits.Afterthatfirsttransmit,theCANdataframetransmitsonceeverycycle,
regardlessofwhetherXNET Write.viiscalled.Ifnonewdataisavailablefortransmit,the
nextcycletransmitsusingthepreviousCANdataframe(repeatsthepayload).

IfyoupasstheCANremoteframetoXNET Write.vi,itisignored.

Frame Output Stream Mode

YouspecifytheCANclusterwhenyoucreatethesession,butnotthespecificCANframe.
WhenyouwritetheCANdataframeusingXNET Write.vi,itistransmittedontothe
network.
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ThestreamI/Omodesdonotusethedatabase-specifiedtimingforframes.Therefore,CAN
dataandCANremoteframestransmitonlywhenyoupassthemtoXNET Write.vi,anddo
nottransmitcyclicallyafterward.

Whenusingastreamoutputtimingofimmediatemode,dataistransmittedontothenetwork
assoonaspossible.

WhenusingastreamoutputtimingofeitherReplayExclusiveorReplayInclusive,datais
transmittedontothenetworkbasedonthetimestampsintheframe.

Event Data

Thedataframetransmitsinanevent-drivenmanner.Foroutputsessions,theeventisXNET 

Write.vi.TheXNETFrameCAN:TransmitTimepropertydefinestheminimuminterval.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

ThebehavioristhesameasCyclic Data.

Frame Input Stream Mode

ThebehavioristhesameasCyclic Data.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanreadeitherCANdataorCANremote
frames.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

ThebehavioristhesameasCyclic Data,exceptthattheCANdataframedoesnotcontinue
totransmitcyclicallyafterthedatafromXNET Write.vihastransmitted.Becausethe
database-specifiedtimingfortheframeiseventbased,aftertheCANdataframesforXNET 

Write.vihavetransmitted,theCANdataframedoesnottransmitagainuntilasubsequentcall
toXNET Write.vi.

Frame Output Stream Mode

ThebehavioristhesameasCyclic Data.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanwriteeitherCANdataorCANremote
frames.

Cyclic Remote

TheCANremoteframetransmitsinacyclic(periodic)manner,followedbytheassociated
CANdataframeasaresponse.
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Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.WhentheCANdata
frameisreceived,asubsequentcalltoXNET Read.vireturnsitsdata.Forinformationabout
howthedataisrepresentedforeachmode,refertoSession Modes.

Whenthesessionanditsassociatedinterfacearestarted,thefirstcycleoccurs,andtheCAN
remoteframetransmits.ThisCANremoteframerequestsdatafromtheremoteECU,which
soonrespondswiththeassociatedCANdataframe(sameidentifier).Afterthatfirsttransmit,
theCANremoteframetransmitsonceeverycycle.YoudonotcallXNET Write.viforthe
session.

TheCANremoteframecyclictransmitisindependentofthecorrespondingCANdataframe
reception.WhenNI-XNETtransmitsaCANremoteframe,ittransmitsaCANremoteframe
againCAN:TransmitTimelater,evenifnoCANdataframeisreceived.

Frame Input Stream Mode

ThebehavioristhesameasCyclic Data.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanreadeitherCANdataorCANremote
frames.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.Whenyouwritedata
usingXNET Write.vi,theCANdataframeistransmittedontothenetworkwhenthe
associatedCANremoteframeisreceived(sameidentifier).Forinformationabouthowthe
dataisrepresentedforeachmode,refertoSession Modes.

AlthoughthesessionreceivestheCANremoteframe,youdonotcallXNET Read.vitoread
thatframe.NI-XNETdetectsthereceivedCANremoteframe,andimmediatelytransmitsthe
nextCANdataframe.YourapplicationusesXNET Write.vitoprovidetheCANdataframes
usedfortransmit.WhenyoucallXNET Write.vi,theCANdataframedoesnottransmit
immediately,butinsteadwaitsfortheassociatedCANremoteframetobereceived.

Frame Output Stream Modes

ThebehavioristhesameasCyclic Data.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanwriteeitherCANdataorCANremote
frames.

Event Remote

TheCANremoteframetransmitsinanevent-drivenmanner,followedbytheassociatedCAN
dataframeasaresponse.Forinputsessions,theeventisXNET Write.vi.
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Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.WhentheCANdata
frameisreceived,itsdataisreturnedfromasubsequentcalltoXNET Read.vi.For
informationabouthowthedataisrepresentedforeachmode,refertoSession Modes.

ThisCANTimingTypeandmodecombinationissomewhatadvanced,inthatyoumustcall
bothXNET Read.viandXNET Write.vi.YoumustcallXNET Write.vitoprovidetheevent
thattriggerstheCANremoteframetransmit.WhenyoucallXNET Write.vi,thedatais
ignored,andoneCANremoteframetransmitsassoonaspossible.EachcalltoXNET 

Write.vitransmitsonlyoneCANremoteframe,evenifyouprovidemultiplesignalorframe
values.WhentheremoteECUreceivestheCANremoteframe,itrespondswithaCANdata
frame,whichisreceivedandreadusingXNET Read.vi.

Frame Input Stream Modes

ThebehavioristhesameasCyclic Data.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanreadeitherCANdataorCANremote
frames.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

ThebehavioristhesameasCyclic Remote.WhenyouwritedatausingXNET Write.vi,the
CANdataframetransmitsontothenetworkwhentheassociatedCANremoteframeis
received(sameidentifier).UnlikeCyclic Data,theremoteECUsendstheassociatedCAN
remoteframeinanevent-drivenmanner,butthebehavioristhesameregardingXNET 

Write.viandtheCANdataframetransmit.

Frame Output Stream Mode

ThebehavioristhesameasCyclic Data.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanwriteeitherCANdataorCANremote
frames.

CAN Transceiver State Machine
TheCANhardwareinternallyrunsastatemachineforcontrollingthetransceiverstate.The
transceivercaneitherbeaninternaltransceiveroranexternaltransceiver.Onhardwarethat
containssoftwareselectabletransceivers,youcanconfiguretheselectedtransceriverby
settingtheInterface:CAN:TransceiverTypeproperty.Ifyouchooseanexternaltransceiver,
youcanconfigureitsbehaviorsbysettingtheInterface:CAN:ExternalTransceiverConfig
property.BothbusconditionsaswellastheInterface:CAN:TransceiverStatepropertycan
affectthecurrenttransceiverstate.Thefollowingstatemachineshowsthedifferentstatesof
thetransceiverstatemachineandhowthevariousstatestransition.
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T# Condition From To

1 Power-on/closelastsession Any Power-on

2 Interfaceisstarted Power-on Normal

3 Interface:CAN:TransceiverStatewithvalueNormal Power-on Normal

4 Interface:CAN:TransceiverStatewithvalueNormal Sleep Normal

5 Interface:CAN:TransceiverStatewithvalueNormal SWWakeup Normal

6 Interface:CAN:TransceiverStatewithvalueNormal SWHigh
Speed

Normal

7 Interface:CAN:TransceiverStatewithvalueSleep Normal Sleep

8 Interface:CAN:TransceiverStatewithvalueSleep SWWakeup Sleep

9 WakeupPatternreceivedonthebus Sleep Normal

Power-On

Normal

Single-Wire

Wakeup
Sleep

Single-Wire

High Speed

T1

T2/T3

T4/T9

T5
T6

T7

T8

T10

T11

T12

T13

T14

T15

T16

Transition Triggered by NI-XNET API Call

Transition Triggered by NI-XNET API Call or Bus Conditions



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

NI-XNETHardwareandSoftwareManual 4-612 ni.com

FlexRay

FlexRay Timing Type and Session Mode
ForeachXNETframeFlexRay:TimingTypepropertyvalue,thissectiondescribeshowthe
framebehavesforeachXNETsessionmode.

AninputsessionreceivestheFlexRaydataframefromthenetwork,andanoutputsession
transmitstheFlexRaydataframe.TheFlexRaydataframedata(payload)ismappedto/from
signalvalues.

YouuseFlexRaynullframesinthestaticsegmenttoindicatethatnonewpayloadexistsfor
theframe.Inthedynamicsegment,ifnonewpayloadexistsfortheframe,itsimplydoesnot
transmit(noframe).

ForNI-XNETinputsessions,theTimingTypedoesnotdirectlyimpacttherepresentationof
datafromXNET Read.vi.

ForNI-XNEToutputsessions,theTimingTypedetermineswhethertotransmitadataframe
whennonewpayloaddataisavailable.

10 Interface:CAN:TransceiverStatewithvalueSW
Wakeup

Power-on SWWakeup

11 Interface:CAN:TransceiverStatewithvalueSW
Wakeup

Normal SWWakeup

12 Interface:CAN:TransceiverStatewithvalueSW
Wakeup

Sleep SWWakeup

13 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

Power-on SW
High Speed

14 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

Normal SW
High Speed

15 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

Sleep SW
High Speed

16 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

SWWakeup SW
High Speed

T# Condition From To
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Cyclic Data

Thedataframetransmitsinacyclic(periodic)manner.

Iftheframeisinthestaticsegment,theratecanbeoncepercycle(FlexRay:Cycle
Repetition 1),onceeveryNcycles(FlexRay:CycleRepetitionN),ormultipletimespercycle
(FlexRay:InCycleRepetitions:Enabled?).

Iftheframeisinthedynamicsegment,therateisoncepercycle.

Ifnonewpayloaddataisavailablewhenitistimetotransmit,thepayloaddatafromthe
previoustransmitisrepeated.

Signal Input Single-Point, Signal Input Waveform, and Signal Input XY Modes

YouspecifytheFlexRaysignalswhenyoucreatethesession,andaspecificFlexRaydata
framecontainseachsignal.WhentheFlexRaydataframeisreceived,asubsequentcallto
XNET Read.vireturnsitsdata.Forinformationabouthowthedataisrepresentedforeach
mode,refertoSession Modes.

IfaFlexRaynullframeisreceived,itisignored(noeffectonXNET Read.vi).FlexRaynull
framesarenotusedtomapsignalvalues.

Frame Input Queued and Frame Input Single-Point Modes

YouspecifytheFlexRayframe(s)whenyoucreatethesession.WhentheFlexRaydataframe
isreceived,asubsequentcalltoXNET Read.vireturnsitsdata.Forinformationabouthow
thedataisrepresentedforeachmode,refertoSession Modes.

IfaFlexRaynullframeisreceived,itisignored(notreturned).

Frame Input Stream Mode

YouspecifytheFlexRayclusterwhenyoucreatethesession,butnotthespecificFlexRay
frames.WhenanyFlexRaydataframeisreceived,asubsequentcalltoXNET Read.vi
returnsit.

IftheXNETSessionInterface:FlexRay:NullFramesToInputStream?propertyistrue,and
FlexRaynullframesarereceived,asubsequentcalltoXNET Read.viforthestreamreturns
them.IfNullFramesToInputStream?isfalse(default),FlexRaynullframesareignored(not
returned).Youcandeterminewhethereachframevalueisdataornullbyevaluatingthetype
element(refertoXNET Read (Frame FlexRay).vi).
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Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

YouspecifytheFlexRayframe(oritssignals)whenyoucreatethesession.Whenyouwrite
datausingXNET Write.vi,theFlexRaydataframeistransmittedontothenetwork.For
informationabouthowthedataisrepresentedforeachmode,refertoSession Modes.

Whenthesessionanditsassociatedinterfacearestarted,theFlexRaydataframetransmits
accordingtoitsrate.Afterthatfirsttransmit,theFlexRaydataframetransmitsaccordingto
itsrate,regardlessofwhetherXNET Write.viiscalled.Ifnonewdataisavailablefor
transmit,thenextcycletransmitsusingthepreviousFlexRaydataframe(repeatsthe
payload).

Iftheframeiscontainedinthestaticsegment,aFlexRaydataframetransmitsatalltimes.
TheFlexRaynullframeisnottransmitted.IfyoupasstheFlexRaynullframetoXNET 

Write.vi,itisignored.

Iftheframeiscontainedinthedynamicsegment,aFlexRaydataframetransmitseverycycle.
Thedynamicframeminislotisalwaysused.

Frame Output Stream Mode

ThissessionmodeisnotsupportedforFlexRay.

Event Data

Thedataframetransmitsinanevent-drivenmanner.TheeventisXNET Write.vi.
BecauseFlexRayisatime-drivenprotocol,theminimumintervalbetweeneventsisspecified
basedontheFlexRaycycle.Thisminimumintervalisconfiguredinthesamemannerasa
Cyclicframe.

Iftheframeisinthestaticsegment,theintervalcanbeoncepercycle(FlexRay:Cycle
Repetition1),onceeveryNcycles(FlexRay:CycleRepetitionN),ormultipletimespercycle
(FlexRay:InCycleRepetitions:Enabled?).

Iftheframeisinthedynamicsegment,theintervalisoncepercycle.

Ifnonewevent(payloaddata)isavailablewhenitistimetotransmit,noframetransmits.In
thestaticsegment,thislackofnewdataisrepresentedasanullframe.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, Frame Input Queued, and Frame Input Stream Modes

ThebehavioristhesameasCyclic Data.
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Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

ThebehaviorissimilartoCyclic Data,exceptthattheFlexRaydataframedoesnotcontinue
totransmitcyclicallyafterthedatafromXNET Write.vihastransmitted.Becausethe
database-specifiedtimingfortheframeiseventbased,aftertheFlexRaydataframesfor
XNET Write.vihavetransmitted,theFlexRaydataframedoesnottransmitagainuntila
subsequentcalltoXNET Write.vi.

Iftheframeiscontainedinthestaticsegment,aFlexRaynullframetransmitswhennonew
dataisavailable(nonewcalltoXNET Write.vi).IfyoupasstheFlexRaynullframeto
XNET Write.vi,itisignored.

Iftheframeiscontainedinthedynamicsegment,theframedoesnottransmitwhennonew
dataisavailable.Thedynamicframeminislotisusedonlywhennewdataisprovidedto
XNET Write.vi.

Frame Output Stream Mode

ThissessionmodeisnotsupportedforFlexRay.

Protocol Data Units (PDUs) in NI-XNET

Introduction to Protocol Data Units

ProtocolDataUnits(PDUs)areencapsulatednetworkdatathatareawaytocommunicate
informationbetweenindependentprotocols,suchasinaCAN-FlexRaygateway.Youcan
thinkofthemascontainersofsignals.Thecontainer(PDU)canbeinmultipleframes.A
singleframecancontainmultiplePDUs.

Relationship Between Frames, Signals, and PDUs

Frames and PDUs

TheframeelementcontainsanarbitrarynumberofnonoverlappingPDUs.Aframecanhave
multiplePDUs,andthesamePDUcanexistindifferentframes.Figure 4-19showsthe
one-to-n(onePDUinnnumberofframes)andn-to-one(nnumberofPDUsinoneframe)
relationships.
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Figure 4-19.  Relationships Between PDUs and Frames

Signals and PDUs

APDUactslikeacontainerforalogicalgroupofsignals.

Figure 4-20representstherelationshipbetweenframes,PDUs,andsignals.

Figure 4-20.  Relationships Between Frames, PDUs, and Signals

One PDU in n (Three) Frames

n (Three) PDUs in One Frame

PDU

Frame 1 Frame 2 Frame 3

Frame

PDU 1 PDU 2 PDU 3

Signals

PDUs

Frames
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Protocol Data Unit Properties

Start Bit

ThestartbitofthePDUwithintheframeindicateswhereintheframetheparticularPDUdata
starts.

Length

ThePDUlengthdefinesthePDUsizeinbytes.

Update Bit

Thereceiverusestheupdatebittodeterminewhethertheframesenderhasupdateddataina
particularPDU.Updatebitsallowforthedecouplingofasignalupdatefromaframe
occurrence.UpdatebitsisanoptionalPDUproperty.

PDU Timing and Frame Timing

BecausethesamePDUcanexistinmultipleFrames,PDUscanhaveflexibletransmission
schedules.Forexample,ifPDUAispresentinFrame1(Timing1)aswellasinFrame2
(Timing2),thereceivingnodereceivesitasperthedifferenttimingsofthecontainingframes.
(RefertoFigure 4-21.)

Figure 4-21.  PDU Timing and Frame Timing

Programming PDUs with NI-XNET

YoucanusePDUsintwowaystocreateasessionforread/write:

• CreateasignalI/OsessionusingsignalswithinthePDU.Todothis,usethesignalname
asyouwouldwithsignalscontainedwithinaframe.

• CreateanI/Osessiontoread/writetherawPDUdata.Todothis,wirethePDU(s)tothe
specialCreateSessionmodesforPDU.(RefertoXNET Create Session (PDU Input 

Queued).viformoreinformation.)Thesemodesoperateliketheequivalentframe
modes.

ImportantpointstoconsiderwhileprogrammingwithPDUs:

• PDUscurrentlyaresupportedonlyonFlexRayinterfaces.

PDUs

Frames

Frame 1, Timing 1 Frame 2, Timing 2 Frame 3, Timing 3
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• Onthereceiveside,ifthePDUhasanupdatebitassociatedwithit,theNI-XNETdriver
setstheupdatebitwhennewdataisreceivedfortheparticularPDUfromthebus.
Otherwise,ifnonewdataisreceivedforthisPDU,thePDUisdiscarded.Onthetransmit
side,theNI-XNETdriversetstheupdatebitwhenitdetectsthatnewdataisavailablefor
theparticularPDUinthePDUsqueueortable.TheNI-XNETdriverclearsthebitifno
newdataisdetectedinthePDUqueueortable.IftheframecontainingthePDUshas
cyclictiming,evenifnonewdataisavailableforanyofthePDUsintheframe,theframe
istransmittedacrossthebuswiththeupdatebitsallcleared.However,ifthePDU
containingtheframehaseventtiming,itistransmittedacrossthebusonlyifatleastone
PDUthatitcontainshasnewdata(withupdatebitset).

• Theread-onlyXNETClusterPDUsRequired?propertyisusefulwhenprogramming
traversalthroughthedatabase,asitindicateswhethertoconsiderPDUsinthetraversal.

FlexRay Startup/Wakeup
UsetheFlexRayStartupmechanismtotakeanidleinterfaceandproperlyintegrateintoa
FlexRaycluster.

Ifyourclusterdoesnotsupportthewakeupmechanism,thisprocessisstraightforward.After
creatingyourFlexRaysession,callXNET Start.vi,whichcausestheinterfacetotransition
fromDefault ConfigtoReady,whereitattemptstointegratewiththeFlexRaycluster.Ifyour
nodeisacoldstartnode,itinitiatesintegration;otherwise,itattemptstointegratewitha
runningFlexRaycluster.Onceintegrationhasoccurred,theinterfacetransitionstoNormal 

Active,whereittypicallyremainswhileitiscommunicatingwithotherFlexRaynodes.When
youcallXNET Stop.vi,theinterfacetransitionsbacktoDefault Config(viaHalt)tobe
readytostarttheprocessagain.

Ifyourclustersupportsthewakeupmechanism,theprocessbecomesabitmorecomplex.The
routetheXNEThardwaretakesdependsonwhethertheinterfaceiscurrentlyawakeorasleep.
Bydefault,XNEThardwarestartsintheawakestate,andthestartupprocessisexactlythe
sameasifyourclusterdoesnotsupportwakeup.However,tousethewakeupmechanismyour
clusterisconfiguredfor,beforecallingXNET Start.vi,youneedtoputtheinterfacetosleep.
Youcandothisinoneoftwoways.First,youcansettheInterface:FlexRay:Sleepproperty
toLocalSleep.Thisperformstheone-timeactionofputtingtheinterfacetosleep.Alternately,
youcansettheInterface:FlexRay:AutoAsleepWhenStoppedpropertytotrue.Thisputsthe
interfacetosleepimmediately.Italsoputstheinterfacetosleepautomaticallyeverytimethe
interfaceisstopped,sothestartupprocessisthesamebetweenyourfirststartandsubsequent
starts.

IfyourinterfaceisasleepwhentheXNET Start.vi APIcallisinvoked,theinterface
progressestoReady,whereitwaitsforallconnectedchannelstobeawakebeforeattempting
tointegratewiththecluster.Afterallconnectedchannelsareawake,theintegrationprocess
occursexactlylikeaclusterthatdoesnotsupportwakeup.
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Ifyouwantyourinterfacetowakeupasleepingnetwork,youmustconfigureyourFlexRay
interfacetowakeupthebus.Youcandothisintwoways.Thefirstwayistosetthe
Interface:FlexRay:SleeppropertytoRemoteWakeafteryouputyourFlexRayinterfaceto
sleep.WhenyouinvoketheXNET Start.viAPIcall,theinterfaceprogressesthoughthe
ReadystateandintotheWakeupstate.InWakeup,theinterfacegeneratesthewakeup
patternontheFlexRaychannelconfiguredbytheInterface:FlexRay:WakeupChannel
propertyandtransitionsbacktoReady.Ifyouhaveamultichannelbus,aseparatenodeon
thebuswakesuptheotherchannel.

Afterallconnectedchannelsareawake,theintegrationprocessoccursexactlylikeacluster
thatdoesnotsupportwakeup.ThesecondwayistoinvoketheXNET Start.viAPIcallto
starttheinterface.TheinterfaceprogressestoReady,whereitwaitsforallconnected
channelstobeawakebeforeattemptingtointegratewiththecluster.Duringthistime,ifyou
settheInterface:FlexRay:SleeppropertytoRemoteWake,theinterfacetransitionsinto
Wakeup,whereitgeneratesthewakeuppatternontheFlexRaychannelconfiguredbythe
Interface:FlexRay:WakeupChannelpropertyandtransitionsbacktoReady.Ifyouhavea
multichannelbus,aseparatenodeonthebuswakesuptheotherchannel.Afterallconnected
channelsareawake,theintegrationprocessoccursexactlylikeaclusterthatdoesnotsupport
wakeup.
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T# Condition From To

1 Starttriggerreceived1 DefaultConfig Config2

2 Startupprocessinitiated Config Ready

3 RemoteWakeupinitiated(Interface:FlexRay:Sleep
propertysettoRemoteWake)

Ready Wakeup

4 Wakeupchannelawake Wakeup Ready

Power On Reset

Default Config

Config

Wakeup Ready Halt

Normal Active Normal Passive

Transition Triggered by NI-XNET API Call

Transition Triggered by NI-XNET API Call or Internal Conditions
Transition Triggered by NI-XNET API Call or Bus Conditions

T2

T3

T4

T5
T8

T7

T6

T1

T9
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LIN

LIN Frame Timing and Session Mode
ThissectiondescribestheLINbehaviorforeachXNETsessionmode.Ascontextfor
describingLINframetransferonthenetwork,thissectionusesthetimingconceptsdescribed
intheLINsectionofCyclic and Event Timing.

AninputsessionreceivestheLINdataframe(payload)fromthenetwork,andanoutput
sessiontransmitstheLINdataframe.TheLINdataframepayloadismappedto/fromsignal
values.

ForNI-XNETinputsessions,thetimingofeachLINscheduleentrydoesnotdirectlyimpact
therepresentationofdatafromXNET Read.vi.

ForNI-XNEToutputsessions,thetimingofeachLINscheduleentrydetermineswhetherto
transmitadataframewhennonewpayloaddataisavailable.

YoucanconfiguretheNI-XNETLINinterfacetorunastheLINmasterbyrequestinga
schedule(XNET Write (State LIN Schedule Change).vi).IftheNI-XNETLINinterface
runsasaLINslave(default),aremoteECUonthenetworkmustexecuteschedulesasLIN
masterforthesemodestooperate.

5 Allconnectedchannelsareawakeandintegrationis
successful3

Ready NormalActive

6 ClockCorrectionFailedcounterreachedMaximum
WithoutClockCorrectionPassiveValue

NormalActive Normal
Passive

7 Numberofvalidcorrectiontermsreachedthepassive
toactivelimit

Normal
Passive

NormalActive

8 1. ClockCorrectionFailedcounterreached
MaximumWithoutClockCorrectionFatalValue

2. Interfacestopped(XNET Stop.vi)

9 Interfacestopped(XNET Stop.vi) Halt DefaultConfig

1Ifyouarenotusingsynchronization,theXNET Start.vi APIcallinternallygeneratestheStartTrigger.
2InNI-XNET,thisisatransitorystateundernormalsituations.TheConfigstateisnontransitoryonlyifthestartupprocedure
failstocontinue.
3Anyofthefollowingconditionscansatisfyallchannelsawake:thewakeuppatternwastransmittedorreceivedonall
connectedchannels,alocalwakeupisrequested,ortheinterfaceisnotasleep.

T# Condition From To
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Cyclic

TheLINdataframetransmitsinacyclic(periodic)manner.

ThisimpliesthattheLINmasterisrunningacontinuousschedule,andtheLINdataframeis
containedwithinanunconditionalscheduleentry.

Ifnonewpayloaddataisavailablewhenitistimetotransmit,thepayloaddatafromthe
previoustransmitisrepeated.

Signal Input Single-Point, Signal Input Waveform, and Signal Input XY Modes

Youspecifythesignalswhenyoucreatethesession,andaspecificLINdataframecontains
eachsignal.WhentheLINdataframeisreceived,asubsequentcalltoXNET Read.vireturns
itssignaldata.Forinformationabouthowthedataisrepresentedforeachmode,referto
Session Modes.

Frame Input Queued and Frame Input Single-Point Modes

YouspecifytheLINframe(s)whenyoucreatethesession.WhentheLINdataframeis
received,asubsequentcalltoXNET Read.vireturnsitsdata.Forinformationabouthowthe
dataisrepresentedforeachmode,refertoSession Modes.

Frame Input Stream Mode

YouspecifytheLINclusterwhenyoucreatethesession,butnotthespecificLINframes.
WhenanyLINdataframeisreceived,asubsequentcalltoXNET Read.vi returnsit.

Signal Output Single-Point, Signal Output XY, Frame Output Single-Point, and Frame Output 
Queued Modes

YouspecifytheLINframe(oritssignals)whenyoucreatethesession.Whenyouwritedata
usingXNET Write.vi,theLINdataframeistransmittedontothenetwork.Forinformation
abouthowthedataisrepresentedforeachmode,refertoSession Modes.

Whenthesessionanditsassociatedinterfacearestarted,theLINdataframetransmits
accordingtoitsscheduleentry.AssumingthattheLINframeiscontainedinonlyoneentry
ofthecontinuousschedule,thetimebetweenframetransmissionsisthesameasthetimeto
executetheentireschedule(allentries).Afterthatfirsttransmit,theLINdataframetransmits
accordingtoitsscheduleentry,regardlessofwhetherXNET Write.viiscalled.Ifnonewdata
isavailablefortransmit,thenextcycletransmitsusingthepreviousLINdataframe(repeats
thepayload).

Signal Output Waveform Mode

IftheNI-XNETinterfacerunsasaLINmaster,NI-XNETexecutesschedules,andtherefore
controlsthetimingofLINframes.WhenrunningasaLINmaster,thissessionmodeis
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supported,andNI-XNETresamplesthewaveformdatasuchthatittransmitsatthescheduled
framerates.

IftheNI-XNETinterfacerunsasaLINslave(default),thissessionmodeisnotsupported.
WhenrunningasaLINslave,NI-XNETdoesnotknowwhichscheduletheLINmasteris
executing.BecausetheLINscheduleisnotknown,theframetransferratesalsoarenot
known,whichmakesitimpossibletoresamplethewaveformdata.

Frame Output Stream Mode

ThismodeisavailableonlywhentheLINinterfaceismaster.YouspecifytheLINcluster
whenyoucreatethesession,butnotthespecificLINframe.

ThestreamI/Omodesdonotusethedatabase-specifiedtimingforframes.Therefore,LIN
dataframestransmitonlywhenyoupassthemtoXNET Write.vianddonottransmit
cyclicallyafterward.

Whenusingastreamoutputtimingofimmediatemode,dataistransmittedontothenetwork
assoonaspossible.Specifically,ifthedataarrayisempty,onlytheheaderpartoftheframe
istransmitted(withtheexpectationthataslavetransmitstheresponse).Ifthedataarrayisnot
empty,theheader+responsepartsoftheframe(thefullframe)istransmitted.Youcanuse
thismodeinconjunctionwiththescheduler,inwhichcaseeachframewrittentostream
outputishandledasarun-onceschedulewithlowestpriorityandhavingasingleone-frame
entry.Arun-continuousscheduleisinterruptedtotransmittheframe.Arun-oncescheduleis
notinterrupted,andtheframeistransmittedonlywhentherearenopendingrun-once
scheduleswithhigher-than-lowestpriority.

WhenusingastreamoutputtimingofeitherReplayExclusiveorReplayInclusive,datais
transmittedontothenetworkbasedonthetimestampsintheframe.

RefertotheInterface:OutputStreamTimingpropertyformoredetailsaboutusingthismode
with LIN.

Event

TheLINdataframetransmitsinanevent-drivenmanner.TheeventisXNET Write.vi.

Ifnonewevent(payloaddata)isavailablewhenitistimetotransmit,noframetransmits.This
meansthattheLINmastertransmitstheframeheader,butnopayloaddatafollowsthisheader.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, Frame Input Queued, and Frame Input Stream Modes

ThebehavioristhesameasCyclic.
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Signal Output Single-Point, Signal Output XY, Frame Output Single-Point, and Frame Output 
Queued Modes

ThebehaviorissimilartoCyclic,exceptthattheLINdataframedoesnotcontinuetotransmit
afterthedatafromXNET Write.vihastransmitted.

Iftheframeiscontainedinasporadicscheduleentry,andtherearevaluesformultipleframes
pendingforthatentry,NI-XNETselectsasingleframetotransmitineachentry.NI-XNET
selectstheframeusingtheorderintheXNETLINScheduleEntryFramesproperty.For
example,iftheFramespropertycontainsthreeframes,andyouwritedataforthefirstand
third,NI-XNETtransmitsthefirstframe(index0)inthenextoccurrenceofthesporadic
entry,andthentransmitsthethirdframe(index2)whenthatsporadicentryexecutesagain.

Iftheframeiscontainedinanevent-triggeredscheduleentry,acollisionmayoccurifanother
ECUtransmitsinthesamescheduleentry.IftheNI-XNETLINinterfacerunsasaLIN
master,itautomaticallyusestheXNETLINScheduleEntryCollisionResolvingSchedule
propertytoresolvethiscollision.

Signal Output Waveform Mode

ThebehavioristhesameasCyclic.

IftheNI-XNETinterfacerunsasaLINmaster,NI-XNETexecutesschedules,andtherefore
controlsthetimingofLINframes.Anevent-drivenLINframecantransmitatmostonceper
executionofitsscheduleentry.

IftheNI-XNETinterfacerunsasaLINslave(default),thissessionmodeisnotsupported.

Frame Output Stream Mode

Whenusingastreamoutputtimingofimmediatemode,iftheframefortransmitisdefinedas
anevent-triggeredframeinthedatabase,andacollisionoccursduringtransmit,theinterface
automaticallyexecutesthecollisionresolvingscheduledefinedfortheframe,exactlyasifthe
frameweretransmittedinascheduledevent-triggeredslot.

WhenusingastreamoutputtimingofeitherReplayExclusiveorReplayInclusive,ifthe
framefortransmitisdeterminedtobedefinedasanevent-triggeredframeinthedatabase,the
frameistransmittedwithaheaderIDequaltotheunconditionalframeIDcontainedindata
byte0.Thedataistransmittedwithoutmodification.Inotherwords,theframeistransmitted
asanunconditionalframeassociatedwiththeevent-triggeredframe.

RefertotheInterface:OutputStreamTimingpropertyformoredetailsaboutusingthismode
withLIN.
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XNET I/O Names
LabVIEWI/Onames(alsoknownasrefnumtags)areprovidedforvariousobjectclasses
withinNI-XNET.

I/Onamesprovideuserinterfacefeaturesforeasyconfiguration.YoucanuseanI/O name
as a:

• Control (or indicator):UseanI/Onamecontroltoselectaspecificinstanceonthefront
panel.NI-XNETI/OnamecontrolsareinthefrontpanelModern»I/O»XNETcontrols
palette.

Typically,youuseI/Onamecontrolstoselectaninstanceduringconfiguration,andthe
instanceisusedatruntime.Forexample,priortorunningaVI,youcanuseXNETSignal
I/ONamecontrolstoselectsignalstoread.WhentheuserrunstheVI,theselected
signalsarepassedtoXNET Create Session.vi,followedbycallstoXNET Read.vito
readanddisplaydatafortheselectedsignals.

Asanalternative,youalsocanuseI/Onamecontrolstoselectaninstanceatruntime.
ThisapplieswhentheVIalwaysisrunningfortheenduser,andtheVIusesdistinct
stagesforconfigurationandI/O.Usingthepreviousexample,theuserclicksXNET
SignalI/ONamecontrolstoselectsignalsduringtheconfigurationstage.Next,theuser
clicksaGobuttontoproceedtotheI/Ostage,inwhichXNET Create Session.viand
XNET Read.viarecalled.

Youcanbuildastandaloneapplication(executable)thatcontainsNI-XNETI/Oname
controlsonitsfrontpanel.Whilerunninginanexecutable,theI/Onamedrop-down
menuissupported,buttheright-clickmenuisnotoperational.

• Constant:UseanI/Onameconstanttoselectaspecificinstanceontheblockdiagram.
NI-XNETI/OnameconstantsareintheblockdiagramMeasurement I/O»XNET
functionspalette.YoucanaccessI/Onameconstantsonlyduringconfiguration,priorto
runningtheVI.

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperateremotely.
YoucanselectnamesfromthedatabasesontheRTtargetandmenuitemstomanagedatabase
deployments.

Atruntime,theVIsuseI/Onamestoaccessfeaturesfortheselectedinstance.TheI/Oname
hastwosimultaneousLabVIEWtypes:

• String:WhenyouwiretheI/OnametoaLabVIEWstring,thestringcontainsthe
selectedinstancename.UsethisstringtostoretheI/Onameisaportableform,suchas
atextfile.

YoucanwireaLabVIEWstringdirectlytoanI/Oname.
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• Refnum:Atruntime,theI/Onamecontainsanumericreferencetotheinstanceforuse
withNI-XNETpropertynodesandVIs.ThepropertynodefortheI/Onameprovides
accesstoitsconfiguration.TheVIsprovidemethodsfortheinstance,suchastochange
state(start/stop),oraccessdata(read/write).

I/O Name Classes
NI-XNETincludesthefollowingI/Onameclasses:

Session

EachsessionrepresentsaconnectionbetweenyourNationalInstrumentshardwareand
hardwareproductsontheexternalnetwork.YourapplicationusesXNETsessionstoreadand
writeI/Odata.

ThesessionI/OnameisprimarilyforsessionscreatedduringconfigurationusingaLabVIEW
project.WhenyoucreateasessionatruntimewithXNET Create Session.vi,theI/Oname
servesonlyasarefnum(itsstringisirrelevant).

Database Classes

Tocommunicatewithhardwareproductsontheexternalnetwork,NI-XNETapplications
mustunderstandhowthathardwarecommunicatesintheactualembeddedsystem,suchas
thevehicle.Thisembeddedcommunicationisdescribedwithinastandardizedfile,suchas
CANdb(.dbc)forCAN,FIBEX(.xml)forFlexRay,orLDF(.ldf)forLIN.Within
NI-XNET,thisfileisreferredtoasadatabase.Thedatabasecontainsmanyobjectclasses,
eachofwhichdescribesadistinctentityintheembeddedsystem:

• Database:EachdatabaseisrepresentedasadistinctinstanceinNI-XNET.Althoughthe
I/Onamestringcanbethecompletefilepath,ittypicallyusesashortenedalias.

• Cluster:Eachdatabasecontainsoneormoreclusters,wheretheclusterrepresentsa
collectionofhardwareproductsallconnectedoverasharedcablingharness.Inother
words,eachclusterrepresentsasinglenetwork.Forexample,thedatabasemaydescribe
asinglevehicle,wherethevehiclecontainsoneBodyCANcluster,anotherPowertrain
CANcluster,andoneChassisFlexRaycluster.

• ECU:EachElectronicControlUnit(ECU)representsasinglehardwareproductinthe
embeddedsystem.TheclustercontainsoneormoreECUs,allconnectedoveranetwork
cable.MultipleclusterscancontainasingleECU,inwhichcaseitbehavesasagateway
betweentheclusters.

• Frame:Eachframerepresentsauniqueunitofdatatransferovertheclustercable.The
framebitscontainpayloaddataandanidentifierthatspecifiesthedata(signal)content.
OnlyoneECUintheclustertransmitseachframe,andoneormoreECUsreceiveeach
frame.
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• Signal:Eachframecontainszeroormorevalues,eachofwhichiscalledasignal.For
example,thefirsttwobytesofaframepayloadmayrepresentatemperature,andthethird
payloadbytemayrepresentapressure.Withinthedatabase,eachsignalspecifiesits
name,position,andlengthoftherawbitsintheframe,andascalingformulatoconvert
rawbitsto/fromaphysicalunit.ThephysicalunitusesaLabVIEWdouble-precision
floating-pointnumerictype.Thesignalisthehighestlevelofabstractionforembedded
networks.WhenyouuseanXNETSessiontoread/writesignalvaluesasphysicalunits,
yourapplicationdoesnotneedtobeconcernedwithprotocol(CAN/FlexRay/LIN)and
frameencodingdetails.

• LIN Schedule:TheLINprotocolisdifferentthanCANorFlexRay,inthatitsupports
multipleschedulesthatdeterminewhenframestransmit.Youcanchangethecurrent
scheduleatruntime.

• LIN Schedule Entry:EachLINSchedulecontainsoneormoreentries,orslots.Each
entryinturncontainsoneormoreframesthatcantransmitduringtheentry’stimeslot.
AsingleframecanbelocatedinmultipleLINschedulesandwithinmultipleLIN
scheduleentries.

AdditionaldatabaseclassesincludePDUandSubframe.

System Classes

TheseclassesdescribehardwareinyourNationalInstrumentssystem,suchasPXIora
desktopPCcontainingPCIcards.

• Device:ThisrepresentstheNationalInstrumentsdeviceforCAN/FlexRay/LIN,suchas
aPXIorPCIcard.EachNI-XNETdevicecontainsoneormoreinterfaces.

• Interface:ThisrepresentsasingleCAN,FlexRay,orLINconnector(port)onthedevice.
WithinNI-XNET,theinterfaceistheobjectusedtocommunicatewithexternalhardware
describedinthedatabase.WhenyoucreateanNI-XNETsession,youspecifyaphysical
andlogicalconnectionbetweentheNIinterfaceandacluster.Becausethecluster
representsasinglephysicalcableharness,itdoesnotmakesensetoconnecttheNI
interfacetomultipleclusterssimultaneously.

• Terminal:Eachinterfacecontainsvariousterminals.TheterminalsareforNI-XNET
synchronizationfeatures,toconnecttriggersandtimebases(clocks)to/fromtheinterface
hardware.TheterminalI/OnameisforselectingastringinputtotheXNET Connect 

Terminals.viorXNET Disconnect Terminals.vi,bothofwhichoperateonthesession.
UnliketheotherI/Onameclasses,theterminaldoesnotproviderefnumfeaturessuchas
propertynodes.

XNET Cluster I/O Name
Eachdatabasecontainsoneormoreclusters,wheretheclusterrepresentsacollectionof
hardwareproductsallconnectedoverasharedcablingharness.Inotherwords,eachcluster
representsasingleCANnetworkorFlexRaynetwork.Forexample,thedatabasemay
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describeasinglevehicle,wherethevehiclecontainsaBodyCANcluster,aPowertrainCAN
cluster,andaChassisFlexRaycluster.

UsetheXNETClusterI/Onametoselectacluster,accessproperties,andinvokemethods.
ForgeneralinformationaboutI/Onames,suchaswhentousethem,refertoXNET I/O 

Names.

User Interface

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
clustersknowntoNI-XNET,followedbyaseparator(line),thenalistofmenuitems.

Eachclusterinthedrop-downlistusesthesyntaxspecifiedinString Use.Thelistofclusters
spansalldatabasealiasesknowntoNI-XNET.Ifyouhavenotaddedanalias,thelistof
clustersisempty.

Youcanselectaclusterfromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.

Right-clickingtheI/OnamedisplaysamenuofLabVIEWitemsanditemsspecificto
NI-XNET.

TheXNETClusterI/Onameincludesthefollowingmenuitems(inright-clickordrop-down
menus):

• Browse For Database File:IfyouhaveanexistingCANdb(.dbc),FIBEX(.xml),
LDF(.ldf),orNI-CAN(.ncd)databasefile,selectthisitemtoaddanaliasto
NI-XNET.Usethefiledialogtobrowsetothedatabasefileonyoursystem.Whenyou
selectOK,NI-XNETaddsanaliastothefile.Thealiasusesthefilename,suchas
MyDatabaseforafilepathofC:\Embedded\Vehicle5\MyDatabase.dbc.Ifthe
aliasisnotunique,NI-XNETappendsanumberperLabVIEWconventions(for
example,MyDatabase 2).Afteraddingthealias,youcanselecttheobjectsinthat
databasefromanyNI-XNETI/Oname.

• New XNET Database:Ifyoudonothaveanexistingdatabasefile,selectthisitemto
launchtheNI-XNETDatabaseEditor.YoucanusetheNI-XNETDatabaseEditorto
createobjectsforthedatabaseandthensavetoafile.Whenyousavethefile,the
NI-XNETDatabaseEditoralsoaddsanalias.Therefore,afteryousavefromtheeditor,
theclustersinthedatabasebecomeavailableintheXNETClusterI/Onamedrop-down
list.

• Edit XNET Database:IfyouselectedaclusterusingtheI/Oname,selectthisitemto
launchtheNI-XNETDatabaseEditorwiththatcluster’sdatabasefile.Youcanusethe
editortomakechangestothedatabasefile,includingthecluster.

• Manage Database Aliases:Selectthismenuitemtoopenadialogformanagingaliases.
Youcanreviewyourlistofaliasesandassociatedfilepaths,removeanalias(without
deletingthefile),andaddnewaliases.



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

©NationalInstruments 4-629 NI-XNETHardwareandSoftwareManual

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithin
LabVIEW ProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperateremotely.
IfyouopentheManagedialogwhileconnectedtoanRTtarget,thedialogprovidesfeatures
forreviewingthelistofdatabasesontheRTtarget,deployinganewdatabasefromWindows
totheRTtarget,andundeployingadatabase(removinganaliasandfilefromRTtarget).

String Use

UseoneoftwosyntaxconventionsforthestringintheXNETClusterI/Oname:

• <alias>.<cluster>

• <alias>

Thefirstsyntaxconventionisthemostcomplete,inthatitcontainsthenameofadatabase
alias,followedbyadotseparator,followedbythenameoftheclusterwithinthatdatabase.
UsethissyntaxwithFIBEXfiles,whichcontainmultiplenamedclusters.

Thesecondsyntaxconventionusesthedatabasealiasonly.ThisissupportedforCANdb
(.dbc),LDF(.ldf),andNI-CAN(.ncd)files,whichalwayscontainasingleunnamed
cluster.

Lowercaseletters,uppercaseletters,numbers,underscore(_),andspace()arevalid
charactersfor<alias>.Period(.)andotherspecialcharactersarenotsupportedwithinthe
<alias>name.Becausethe<alias>isusedasthefilenameportionofaninternalfilepath
(thatis,absolutepathandfileextensionremoved),itmustusetheminimumfileconventions
foralloperatingsystems.Thealiasnameisnotcasesensitive.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
<cluster>.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithinthe
clustername.Theclusternamemustbeginwithaletter(uppercaseorlowercase)or
underscore,andnotanumber.Theclusternameislimitedto128characters.Theclustername
iscasesensitive.

ForFIBEX(.xml)files,the<cluster>nameisstoredinthedatabasefile.ForCANdb
(.dbc),LDF(.ldf),orNI-CAN(.ncd)files,no<cluster>nameisstoredinthefile,so
NI-XNETusesthenameClusterwhenanameisrequired.

YoucanusetheXNETClusterI/Onamestringasfollows:

• XNET Create Session (Frame In Stream, Frame Out Stream, Generic).vi:The
streamI/Osessionstransferanarbitrarysequenceofframesonthecluster,soonlythe
XNETClusterisrequiredforconfiguration(notspecificframes).TheGenericinstance
providesadvancedfeaturestopassindatabaseobjectnamesasstrings,includingthe
cluster.WithinCreateSession,NI-XNETopensthedatabasefile,readsinformationfor
thecluster,andthenclosesthedatabase.
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• Open Refnum:LabVIEWcanopentheXNETClusterI/Onameautomatically.Wirethe
I/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirstuse.

Refnum Use

YoucanusetheXNETClusterI/Onamerefnumasfollows:

• XNET Cluster Property Node:Theclusterpropertynodeprovidesinformationabout
itscontents,suchasthelistofallXNETFrames.Thispropertynodeisthemostcommon
usecasefortheXNETClusterI/Oname,becauseitprovidesthefeaturesneededtoquery
and/oredittheclustercontentsinthedatabasefile.

• Create (ECU, Frame):Ifyouarecreatinganewdatabase,callthisVItocreateanew
XNETECUorFramewithinthecluster.

XNET Database I/O Name
TocommunicatewithhardwareproductsontheexternalCAN/FlexRay/LINnetwork,
NI-XNETapplicationsmustunderstandhowthathardwarecommunicatesintheactual
embeddedsystem,suchasthevehicle.Thisembeddedcommunicationisdescribedwithina
standardizedfile,suchasCANdb(.dbc)orNI-CAN(.ncd)forCAN,orFIBEX(.xml)for
FlexRay.WithinNI-XNET,thisfileisreferredtoasadatabase.Thedatabasecontainsmany
objectclasses,eachofwhichdescribesadistinctentityintheembeddedsystem.

UsetheXNETDatabaseI/Onametoselectadatabase,accessproperties,andinvokemethods
(forexample,save).ForgeneralinformationaboutI/Onames,suchaswhentousethem,refer
toXNET I/O Names.

WhenusingadatabasefilewithNI-XNET,youcanspecifythefilepathorspecifyanaliasto
thefile.Thealiasprovidesashorter,easier-to-readnameforusewithinyourapplication.For
example,forthefilepathC:\Documents and Settings\All Users\Documents\ 
Vehicle5\MyDatabase.dbc,youcanaddanaliasnamedMyDatabase.Inadditionto
improvingreadability,thealiasconceptisolatesyourLabVIEWapplicationfromthespecific
filepath.Forexample,ifyourapplicationusesthealiasMyDatabase,andyouchangeitsfile
pathtoC:\Embedded\Vehicle5\MyDatabase.dbc,yourLabVIEWapplication
continuestorunwithoutchange.ThealiasconceptisusedinmostNI-XNETfeatures,
includingdeploymentofdatabasefilestoLabVIEWReal-Timetargets.Formoreinformation
aboutaliases,refertoWhat Is an Alias?.

User Interface

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
databasealiasesknowntoNI-XNET,followedbyaseparator(line),thenalistofmenuitems.
Ifyouhavenotaddedanalias,thefirstlistisempty.

Youcanselectanaliasfromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.
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Right-clickingtheI/OnamedisplaysamenuofLabVIEWitemsanditemsspecificto
NI-XNET.

TheXNETDatabaseI/Onameprovidesthefollowingmenuitemsinright-clickand
drop-downmenus:

• Browse For Database File:IfyouhaveanexistingCANdb(.dbc),FIBEX(.xml),
LDF(.ldf),orNI-CAN(.ncd)databasefile,selectthisitemtoaddanaliasto
NI-XNET.Usethefiledialogtobrowsetothedatabasefileonyoursystem.Whenyou
selectOK,NI-XNETaddsanaliastothefile.Thealiasusesthefilename,suchas
MyDatabaseforafilepathofC:\Embedded\Vehicle5\MyDatabase.dbc.Ifthe
aliasisnotunique,NI-XNETappendsanumberperLabVIEWconventions(for
example,MyDatabase 2).Afteraddingthealias,youcanselecttheobjectsinthat
databasefromanyNI-XNETI/Oname.

• New XNET Database:Ifyoudonothaveanexistingdatabasefile,selectthisitemto
launchtheNI-XNETDatabaseEditor.YoucanusetheNI-XNETDatabaseEditorto
createobjectsforthedatabaseandthensavetoafile.Whenyousavethefile,the
NI-XNETDatabaseEditoralsoaddsanalias.Therefore,afteryousavefromtheeditor,
thedatabasebecomesavailableintheXNETDatabaseI/Onamedrop-downlist.

• Edit XNET Database:IfyouhaveselectedadatabaseusingtheI/Oname,selectthis
itemtolaunchtheNI-XNETDatabaseEditorwiththatdatabasefile.Youcanusethe
editortomakechangestothedatabasefile.

• Manage Database Aliases:Selectthismenuitemtoopenadialogtomanagealiases.
Youcanreviewyourlistofaliasesandassociatedfilepaths,removeanalias(without
deletingthefile),andaddnewaliases.

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperateremotely.
IfyouopentheManagedialogwhileconnectedtoanRTtarget,thedialogprovidesfeatures
toreviewthelistofdatabasesontheRTtarget,deployanewdatabasefromWindowstothe
RTtarget,andundeployadatabase(removethealiasandfilefromtheRTtarget).

String Use

UseoneoftwosyntaxconventionsfortheXNETDatabaseI/Onamestring:

• <alias>

• <filepath>

The<alias>isthedatabasefileshortname,usedasanaliastothecompletefilepath.This
syntaxistheonlyoptionavailablewhenyouselectadatabasefromthedrop-downlistoruse
themenuitems.
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Lowercaseletters,uppercaseletters,numbers,underscore(_),andspace()arevalid
charactersfor<alias>.Period(.)andotherspecialcharactersarenotsupportedwithinthe
<alias>name.Becausethe<alias>isusedasthefilenameportionofaninternalfilepath
(thatis,absolutepathandfileextensionremoved),itmustusetheminimumfileconventions
foralloperatingsystems.Thealiasnameisnotcasesensitive.

The<filepath>istheabsolutepathtothetextdatabasefile,usingtheoperatingsystemfile
conventions(suchasC:\Embedded\Vehicle5\MyDatabase.dbc).Youcanusethe
<filepath>syntaxtoopenthedatabasedirectly,withoutaddinganaliastoNI-XNET.

Validcharactersfor<filepath>includeanycharactersyouroperatingsystemsupportsforan
absolutefilepath.Relativefilepathsarenotsupported.Becausespecialcharacterstypically
arerequiredinanabsolutefilepath(suchas\or:),NI-XNETusesthesecharactersto
distinguishthealiassyntaxfrom<filepath>syntax.

YoucanusetheXNETDatabaseI/Onamestringasfollows:

• XNET Create Session (Generic).vi:ThecommonlyusedXNET Create Session.vi
instancesusesignalorframeI/Onamesandnotthedatabasedirectly.TheGeneric
instanceprovidesadvancedfeaturestopassindatabaseobjectnamesasstrings,
includingthedatabaseitself.WithinCreateSession,NI-XNETopensthedatabasefile,
readsinformation,andclosesthedatabase.

• Open Refnum:LabVIEWcanopentheXNETDatabaseI/Onameautomatically.Wire
theI/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirstuse.

• Remove Alias, Deploy, Undeploy:TheseVIsenableyoutomanageanexistingaliasat
runtime,muchliketheManageDatabaseAliasesdialog.TheXNETDatabaseispassed
inasastring,andisnotopenedasarefnum.TheseVIsrequirethealiassyntaxforthe
XNETDatabase(notfilepath).

Refnum Use

YoucanusetheXNETDatabaseI/Onamerefnumasfollows:

• XNET Database Property Node:Thedatabasepropertynodeprovidesinformationon
itscontents,suchasthelistofallXNETClusters.Thispropertynodeisthemostcommon
usecasefortheXNETDatabaseI/Oname,becauseitprovidesthefeaturesneededto
queryand/oreditalldatabasecontentsfromthetop-leveldowntoallotherobjects.

• XNET Database Create (Cluster).vi:Ifyouarecreatinganewdatabase,callthisVIto
createanewXNETClusterwithinthedatabase.

• XNET Database Delete (LIN Schedule).vi:Afteryousetpropertiesforthedatabaseor
anyofitsobjects,callthisVItosavethosechangestothefile.Thefileissavedinthe
FIBEXformat.



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

©NationalInstruments 4-633 NI-XNETHardwareandSoftwareManual

XNET Device I/O Name
WithinNI-XNET,thetermdevicereferstoyourNationalInstrumentsCAN/FlexRay/LIN
hardwareproduct,suchasaPXIorPCIcard.

EachdevicecontainsoneormoreinterfacestocommunicateonaCAN/FlexRay/LIN
network.

User Interface

TheXNETDeviceI/OnameisnotintendedforuseonVIfrontpanelsorasadiagram
constant.ThisI/Onameclassisreturnedasthevalueofthefollowingproperties:

• XNETSystemDevices

• XNETInterfaceDevice

Thevaluethesepropertiesreturnisusedasarefnumonly.

String Use

NI-XNETdeterminestheXNETDeviceI/Onamestringsyntaxinternally.Thissyntaxmay
changeinfutureversions,sostringdisplayorformationisnotrecommended.

Refnum Use

YoucanusetheXNETDeviceI/Onamerefnumasadevicenode.TheXNETDevice
PropertyNodeprovidesinformationsuchastheserialnumberandlistofinterfacescontained
withinthedevice.

LabVIEWclosestheXNETdeviceautomatically.Thisoccurswhenthelasttop-levelVI
usingthedevicegoesidle(abortedorstopsexecuting).

XNET ECU I/O Name
EachElectronicControlUnit(ECU)representsasinglehardwareproductintheembedded
system.TheclustercontainsoneormoreECUs,allconnectedbyaCAN,FlexRay,orLIN
cable.

UsetheXNETECUI/OnametoselectanECU,accessproperties,andinvokemethods.For
generalinformationaboutI/Onames,suchaswhentousethem,refertoXNET I/O Names.

User Interface

BeforeusingtheECUI/Oname,youmustuseSelect Databasetoselectaclusterwithina
knowndatabase.BecausetheNI-XNEThardwareinterfacephysicallyconnectstoasingle
clusterinyourembeddedsystem,itmakessensetolimitthelisttoECUscontainedinasingle
cluster.
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Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
ECUswithintheselectedcluster,followedbyaseparator(line),thenalistofmenuitems.

EachECUinthedrop-downlistusesthesyntaxspecifiedinString Use.

YoucanselectanECUfromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.

Right-clickingtheI/OnamedisplaysamenuofLabVIEWitemsanditemsspecificto
NI-XNET.

TheXNETECUI/Onameprovidesthefollowingmenuitemsinright-clickanddrop-down
menus:

• Select Database:Inthedrop-downlist,thismenuitemopensadialogtoselectacluster.
Intheright-clickmenu,thisitemprovidesapull-rightmenutoselectthecluster.

Youmustselectaclustertospecifytheframeselectionscope.Thelistofclustersuses
thesamelistastheXNETClusterI/OName.Eachclusternametypicallyisjustthe
database<alias>only,butwhenaFIBEXfileisused,each<alias>.<cluster>nameis
listed.

• Browse For Database File:IfyouhaveanexistingCANdb(.dbc),FIBEX(.xml),
LDF(.ldf),orNI-CAN(.ncd)databasefile,selectthisitemtoaddanaliasto
NI-XNET.Usethefiledialogtobrowsetothedatabasefileonyoursystem.Whenyou
selectOK,NI-XNETaddsanaliastothefile.Thealiasusesthefilename,suchas
MyDatabaseforafilepathofC:\Embedded\Vehicle5\MyDatabase.dbc.Ifthe
aliasisnotunique,NI-XNETappendsanumberperLabVIEWconventions(for
example,MyDatabase 2).Afteraddingthealias,youcanselecttheobjectsinthat
databasefromanyNI-XNETI/Oname.

Afteraddingthealias,itappearsintheSelect Databaselist,andthefirstclusterinthe
databaseisselectedautomatically.

• New XNET Database:Ifyoudonothaveanexistingdatabasefile,selectthisitemto
launchtheNI-XNETDatabaseEditor.YoucanusetheNI-XNETDatabaseEditorto
createobjectsforthedatabaseandthensavetoafile.Whenyousavethefile,the
NI-XNETDatabaseEditoralsoaddsanalias.Therefore,afteryousavefromtheeditor,
theclustersinthedatabasebecomeavailableintheSelect Databaselist.Youmustselect
thedesiredclusterwhenyoufinishusingtheNI-XNETDatabaseEditor.

• Edit XNET Database:IfyouhaveselectedaclusterusingSelect Database,selectthis
itemtolaunchtheNI-XNETDatabaseEditorwiththatcluster’sdatabasefile.Youcan
usetheeditortomakechangestothedatabasefile,includingtheECUs.

• Manage Database Aliases:Selectthismenuitemtoopenadialogtomanagealiases.
Youcanreviewyourlistofaliasesandassociatedfilepaths,removeanalias(without
deletingthefile),andaddnewaliases.
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IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperate
remotely.IfyouopentheManagedialogwhileconnectedtoanRTtarget,thedialog
providesfeaturestoreviewthelistofdatabasesontheRTtarget,deployanewdatabase
fromWindowstotheRTtarget,andundeployadatabase(removethealiasandfilefrom
anRTtarget).

String Use

UsethefollowingsyntaxconventionfortheXNETECUI/Onamestring:

<ecu>\n<dbSelection>

ThestringcontainstheECUname,followedbyanewline(\n)asaseparator,followedbythe
selectedclustername.

WhenyoudroptheI/Onameontoyourfrontpanel,thecontroldisplaysonlyonelineby
default.ThisenablestheVIendusertofocusonselectingthe<ecu>,ratherthanthemore
complexsyntaxthatincludes<dbSelection>.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
<ecu>.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithinthe
ECUname.The<ecu>namemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.The<ecu>nameislimitedto128characters.TheECUnameiscase
sensitive.

ForFIBEX(.xml)andCANdb(.dbc)files,thedatabasefilestoresthe<ecu>name.ECU
specificationsarenotprovidedwithinNI-CAN(.ncd)files.

The<dbSelection>isappendedtotheECUnametoensurethattheXNETECUI/Onameis
unique.LabVIEWrequireseachI/Onametouseauniquename,becauseeachinstanceis
locatedusingitsname.Byappendingtheclustername,NI-XNETensuresthattheentirename
isuniqueinlargeapplicationsthatusemultipleNI-XNETinterfaces(multipleclusters).The
charactersfor<dbSelection>arethesameasthenameyouselectedusingSelect Database,
whichusesthesamesyntaxconventionastheXNETClusterI/OName.Toviewthe
<dbSelection>whentheI/Onameisdisplayed,resizeitsconstant/controltoshowmultiple
lines.

YoucanusetheXNETECUI/Onamestringasfollows:

• Open Refnum:LabVIEWcanopentheXNETECUI/Onameautomatically.Wirethe
I/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirstuse.
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Refnum Use

YoucanusetheXNETECUI/Onamerefnumasfollows:

• XNET ECU Property Node:TheECUpropertynodeprovidesthelistofallframesthe
ECUtransmitsandreceives.WhenyouarecreatinganapplicationtotestasingleECU
product,theseframelistshelpyoucreatesessionsforinput/outputofallframes(or
signals)tofullytesttheECUbehavior.

XNET Frame I/O Name
Eachframerepresentsauniqueunitofdatatransferovertheclustercable.Theframebits
containpayloaddataandanidentifierthatspecifiesthedata(signal)content.OnlyoneECU
intheclustertransmitseachframe,andoneormoreECUsreceiveeachframe.

ForCAN,eachframeisidentifiedbyitsarbitrationID.TheXNETFrameIdentifierand
CAN:ExtendedIdentifier?propertiesspecifythisarbitrationID.

ForFlexRay,eachframeisidentifiedbyitslocationwithintheFlexRaycycleandchannels.
TheXNETFrameIdentifier,FlexRay:BaseCycle,FlexRay:CycleRepetition,
FlexRay:ChannelAssignment,andFlexRay:InCycleRepetitions:Enabled?properties
specifythislocation.

UsetheXNETFrameI/Onametoselectaframe,accessproperties,andinvokemethods.For
generalinformationaboutI/Onames,suchaswhentousethem,refertoXNET I/O Names.

User Interface

BeforeusingtheframeI/Oname,youmustuseSelect Databasetoselectaclusterwithina
knowndatabase.BecausetheNI-XNEThardwareinterfacephysicallyconnectstoasingle
clusterinyourembeddedsystem,itmakessensetolimitthelisttoframescontainedina
singlecluster.

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
frameswithintheselectedcluster,followedbyaseparator(line),thenalistofmenuitems.

Eachframeinthedrop-downlistusesthesyntaxspecifiedinString Use.

Youcanselectaframefromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.

Right-clickingtheI/OnamedisplaysamenuofLabVIEWitemsanditemsspecificto
NI-XNET.

TheXNETFrameI/Onameincludesthefollowingmenuitemsinright-clickanddrop-down
menus:
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• Select Database:Inthedrop-downlist,thismenuitemopensadialogtoselectacluster.
Intheright-clickmenu,thisitemincludesapull-rightmenutoselectthecluster.

Youmustselectaclustertospecifytheframeselectionscope.Thelistofclustersuses
thesamelistastheXNETClusterI/OName.Eachclusternametypicallyisjustthe
database<alias>only,butwhenaFIBEXfileisused,each<alias>.<cluster>nameis
listed.

• Browse For Database File:IfyouhaveanexistingCANdb(.dbc),FIBEX(.xml),
LDF(.ldf),orNI-CAN(.ncd)databasefile,selectthisitemtoaddanaliasto
NI-XNET.Usethefiledialogtobrowsetothedatabasefileonyoursystem.Whenyou
selectOK,NI-XNETaddsanaliastothefile.Thealiasusesthefilename,suchas
MyDatabaseforafilepathofC:\Embedded\Vehicle5\MyDatabase.dbc.Ifthe
aliasisnotunique,NI-XNETappendsanumberperLabVIEWconventions(for
example,MyDatabase 2).Afteraddingthealias,youcanselecttheobjectsinthat
databasefromanyNI-XNETI/Oname.

Afteraddingthealias,itappearsintheSelect Databaselist,andthefirstclusterinthe
databaseisselectedautomatically.

• New XNET Database:Ifyoudonothaveanexistingdatabasefile,selectthisitemto
launchtheNI-XNETDatabaseEditor.YoucanusetheNI-XNETDatabaseEditorto
createobjectsforthedatabaseandthensavetoafile.Whenyousavethefile,the
NI-XNETDatabaseEditoralsoaddsanalias.Therefore,afteryousavefromtheeditor,
theclustersinthedatabasebecomeavailableintheSelect Databaselist.Youmustselect
thedesiredclusterwhenyoufinishusingtheNI-XNETDatabaseEditor.

• Edit XNET Database:IfyouhaveselectedaclusterusingSelect Database,selectthis
itemtolaunchtheNI-XNETDatabaseEditorwiththatcluster’sdatabasefile.Youcan
usetheeditortomakechangestothedatabasefile,includingtheframes.

• Manage Database Aliases:Selectthismenuitemtoopenadialogtomanagealiases.
Youcanreviewyourlistofaliasesandassociatedfilepaths,removeanalias(without
deletingthefile),andaddnewaliases.

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperate
remotely.IfyouopentheManagedialogwhileconnectedtoanRTtarget,thedialog
providesfeaturestoreviewthelistofdatabasesontheRTtarget,deployanewdatabase
fromWindowstotheRTtarget,andundeployadatabase(removethealiasandfilefrom
theRTtarget).

String Use

UsethefollowingsyntaxconventionfortheXNETFrameI/Onamestring:

<frame>\n<dbSelection>
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Thestringcontainstheframename,followedbyanewline(\n)asaseparator,followedby
theselectedclustername.

WhenyoudroptheI/Onameontoyourfrontpanel,thecontroldisplaysonlyonelineby
default.ThisenablestheVIendusertofocusonselectingthe<frame>,ratherthanthemore
complexsyntaxthatincludes<dbSelection>.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
<frame>.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithinthe
<frame>name.The<frame>namemustbeginwithaletter(uppercaseorlowercase)or
underscore,andnotanumber.The<frame>nameislimitedto128characters.Theframe
nameiscasesensitive.

Forallsupporteddatabaseformats,thedatabasefilestoresthe<frame>name.

The<dbSelection>isappendedtotheframenametoensurethattheXNETFrameI/Oname
isunique.LabVIEWrequireseachI/Onametouseauniquename,becauseeachinstanceis
locatedusingitsname.Byappendingtheclustername,NI-XNETensuresthattheentirename
isuniqueinlargeapplicationsthatusemultipleNI-XNETinterfaces(multipleclusters).The
charactersfor<dbSelection>arethesameasthenameyouselectedusingSelect Database,
whichusesthesamesyntaxconventionastheXNETClusterI/OName.Toviewthe
<dbSelection>whentheI/Onameisdisplayed,resizeitsconstant/controltoshowmultiple
lines.

YoucanusetheXNETFrameI/Onamestringasfollows:

• XNET Create Session (Frame In Queued, Frame In Single-Point, Frame Out 

Queued, Frame Out Single-Point, Generic).vi:ThequeuedI/Osessionstransfera
sequenceofvaluesforasingleframeinthecluster.Thesingle-pointI/Osessionstransfer
therecentvalueforalistofframes.TheGenericinstanceprovidesadvancedfeaturesto
passindatabaseobjectnamesasstrings,includingoneormoreframes.Forallofthese
instances,theXNETFrameI/Onameispassedinasinput,butisusedasastring.Within
CreateSession,NI-XNETopensthedatabasefile,readsinformationfortheframes,and
closesthedatabase.

• Open Refnum:LabVIEWcanopentheXNETFrameI/Onameautomatically.Wirethe
I/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirstuse.

Refnum Use

YoucanusetheXNETFrameI/Onamerefnumasfollows:

• XNET Frame Property Node:Theframepropertynodeprovidestheinformationsuch
asthenetworkidentification,numberofpayloadbytes,andthelistofsignalswithinthe
frame.

• XNET Database Create (Signal, Subframe).vi:Ifyouarecreatinganewdatabase,call
thisVItocreateanewXNETSignalorSubframewithintheframe.
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XNET Interface I/O Name
TheXNETinterfacerepresentsasingleCAN,FlexRay,orLINconnector(port)onthedevice.
WithinNI-XNET,theinterfaceistheobjectusedtocommunicatewithexternalhardware
describedinthedatabase.WhenyoucreateanNI-XNETsession,youspecifyaphysicaland
logicalconnectionbetweentheNIinterfaceandacluster.Becausetheclusterrepresentsa
singlephysicalcableharness,itdoesnotmakesensetohavetheNIinterfaceconnectedto
multipleclusterssimultaneously.

TheXNETinterfaceI/OnameisusedtoselectaninterfacetopasstoXNET Create 

Session.vi,andtoreadhardwareinformationproperties.ForgeneralinformationaboutI/O
names,suchaswhenyoucanusethem,refertoXNET I/O Names.

User Interface

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
interfacesavailableinyoursystem.

Youcanselectaninterfacefromthedrop-downlistorbytypingthename.Asyoutypea
name,LabVIEWselectstheclosestmatchfromthelist.

Youcantypethenameofaninterfacethatdoesnotexistinyoursystem.Forexample,you
cantypeCAN4evenifonlyCAN1andCAN2existinyoursystem.Thecheckforanactual
CAN4interfacedoesnotoccuruntilitisusedatruntime(forexample,withinasession).

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithin
LabVIEWprojectandselectConnect.ThisconnectstotheRTtargetoverTCP/IP,whichin
turnenablestheuserinterfaceofNI-XNETI/Onamestooperateremotely.TheXNET
interfacedrop-downlistshows(target disconnected)untilyouconnecttheRTtarget.When
theRTtargetisconnected,thedrop-downlistshowsallinterfacesonthatRTtarget(for
example,aPXIchassis).

Whenyouright-clicktheI/Oname,themenucontainsLabVIEWitemsincludingI/O Name 

Filtering.UsethismenuitemtofiltertheinterfacenamesshownintheI/Oname.Youcan
showallinterfaces,CANonly,FlexRayonly,orLINonly.Theselectedfilteringissaved
alongwiththeVIthatusestheI/Oname.

I/O Name Filteringisavailableatedit-timeonly,beforeyourunyourVI.Thisisdoneunder
theassumptionthatifyoufilterforaspecificprotocol,thecodeintheVIblockdiagramworks
withthatprotocolonly.Therefore,youdonotwanttoallowtheVIenduserstoselecta
differentprotocolatruntime.
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String Use

UseoneoftwosyntaxconventionsforthestringintheXNETInterfaceI/Oname:

<protocol><n>

TheprotocoliseitherCANforaCANinterfaceorFlexRayforaFlexRayinterface.The
protocolnameisnotcasesensitive.

Thenumber<n>identifiesthespecificinterfacewithinthescopeoftheprotocol.The
numberingstartsat1.Forexample,ifyouhaveatwo-portCANdeviceandatwo-port
FlexRaydeviceinyoursystem,theinterfacenameswillbeCAN1,CAN2,FlexRay1,and
FlexRay2.

Althoughyoucanchangetheinterfacenumber<n>withinMAX,thetypicalpracticeisto
allowNI-XNETtoselectthenumberautomatically.NI-XNETalwaysstartsat1and
incrementsforeachnewinterfacefound.IfyoudonotchangethenumberinMAX,andyour
systemalwaysusesasingletwo-portCANdevice,youcanwriteallofyourapplicationsto
assumeCAN1andCAN2.ForaslongasthatCANcardexistsinyoursystem,NI-XNETuses
thesameinterfacenumbersforthatdevice,evenifnewCANcardsareadded.

YoucanusetheXNETInterfaceI/Onamestringasfollows:

• XNET Create Session.vi:AllXNET Create Session.viinstancesusetheinterfaceI/O
nametospecifytheinterfaceforthesession’sI/O.WithinXNET Create Session.vi,
NI-XNETopenstheinterfaceandconfiguresthehardwareforthesession’sI/O
communication.

Refnum Use

TheXNETinterfacerefnumalwaysisopenedandclosedautomatically.Whenyouwirethe
I/Onametooneofthefollowingnodes,LabVIEWopensarefnumfortheinterface.The
refnumisclosedautomaticallywhenitisnolongerused.TheXNETinterfacerefnum
featuresareforhardwareinformationandidentification,priortousingtheinterfacewithina
session.YoucanusetheXNETFrameI/ONamerefnumasfollows:

• XNET Interface Property Node:Theinterfacepropertynodeprovidesinformationfor
thehardware,suchastheportnumbernexttotheconnector.

• Blink:Ifnosessionisinusefortheinterface,youcanusethisVItoidentifyaspecific
interfacewithinalargesystem(forexample,chassiswithmultipleCANdevices).

XNET Session I/O Name
TheXNETSessionrepresentsaconnectionbetweenyourNationalInstruments
CAN/FlexRay/LINhardwareandhardwareproductsontheexternalCAN/FlexRay/LIN
network.YourapplicationusessessionstoreadandwriteI/Odata.
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UsethesessionclassI/OnameprimarilyforsessionscreatedatedittimeusingaLabVIEW
project.WhenyoucreateasessionatruntimewithXNET Create Session.vi,theI/Oname
servesonlyasarefnum(itsstringisirrelevant).

UsetheXNETSessionI/OnametoselectasessiondefinedinaLabVIEWproject,foruse
withmethodssuchasXNET Read.viorXNET Write.vi.ForgeneralinformationaboutI/O
names,suchaswhentousethem,refertoXNET I/O Names

User Interface

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
availablesessions.

IfyouareusingaVIwithinaLabVIEWproject,theavailablesessionsarelistedundertheVI
target(RTorMy Computer).IfyouareusingaVIwithinabuiltapplication(.exe),the
availablesessionsareintheNI-XNETconfigurationfile(nixnetSession.txt)the
LabVIEWbuildgenerates.

Youcanselectasessionfromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWprojectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperateremotely.
TheXNETsessiondrop-downlistshows(target disconnected)untilyouconnecttheRT
target.WhentheRTtargetisconnected,thedrop-downlistshowsallsessionsonthatRT
target(forexample,PXIchassis).

Whenyouright-clicktheI/Oname,themenucontainsLabVIEWitemsandthefollowing
items:

• Edit XNET Session:ThisitemopensthePropertiesdialogfortheselectedsession.You
canchangethesessionpropertiesandselectOKtosavethosechangesintheproject.This
menuitemisavailableatedittimeonly,beforeyourunyourVI.

• New XNET Session:ThislaunchesthewizardtocreateanewXNETSession.Thenew
sessioniscreatedunderthesametargetasthecurrentVI.Thismenuitemisavailableat
edittimeonly,beforeyourunyourVI.

String Use

Useasessionnamefromthedrop-downlist.

LabVIEWconventionsfornamesinaprojectallowanycharacter,includingspecial
characterssuchasspace()andslash(/).

Thesessionnameiscasesensitive.
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TheXNETSessionI/Onamestringisnotuseddirectly,inthatitalwaysisopened
automaticallyforuseasarefnum.

Refnum Use

TheXNETSessionrefnumalwaysisopenedandclosedautomatically.Whenyouwirethe
I/Onametoanode,LabVIEWopensarefnumforthesession.Therefnumisclosed
automaticallywhenyourtop-levelVIsarenolongerexecuting(idle).Youalsocanclosethe
refnumbycallingXNET Clear.vi.

TheXNETSessionrefnumfeaturesrepresentthecoreNI-XNETfunctionality,inthatyouuse
thesessiontoreadandwritedataontheembeddednetworkusingthefollowingpropertynode
andVIs:

• XNET Session Property Node:Usethesessionpropertynodetochangethesession
configuration.

• XNET Read.vi:Readdataforaninputsessionandreadstateinformationforthesession
interface.

• XNET Write.vi:Writedataforanoutputsession.

• XNET Start.vi,XNET Stop.vi,andXNET Flush.vi:Controlthesessionandbuffer
states.

• XNET Wait.viandXNET Create Timing Source.vi:Handlenotificationofeventsthat
occurinthesession.

• XNET Connect Terminals.viandXNET Disconnect Terminals.vi:
Connect/disconnectsynchronizationterminals.

• XNET Clear.vi:Closethesessionrefnum,includingstoppingallI/O.IfthisVIisnot
called,LabVIEWclosestherefnumautomaticallywhenyourtop-levelVIsarenolonger
executing(idle).

XNET Signal I/O Name
Eachframecontainszeroormorevalues,eachofwhichiscalledasignal.Forexample,the
firsttwobytesofaframepayloadmayrepresentatemperature,andthethirdpayloadbyte
mayrepresentapressure.Withinthedatabase,eachsignalspecifiesitsname,position,and
lengthoftherawbitsintheframe,andascalingformulatoconvertrawbitsto/fromaphysical
unit.ThephysicalunitusesaLabVIEWdouble-precisionfloating-pointnumerictype.The
signalisthehighestlevelofabstractionforembeddednetworks.WhenyouuseanXNET
Sessiontoread/writesignalvaluesasphysicalunits,yourapplicationdoesnotneedtobe
concernedwithprotocol(CAN/FlexRay/LIN)detailsandframeencoding.

UsetheXNETSignalI/Onametoselectasignal,accessproperties,andinvokemethods.For
generalinformationaboutI/Onames,suchaswhentousethem,refertoXNET I/O Names.
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User Interface

BeforeusingthesignalI/Oname,youmustuseSelect Databasetoselectaclusterwithina
knowndatabase.BecausetheNI-XNEThardwareinterfacephysicallyconnectstoasingle
clusterinyourembeddedsystem,itmakessensetolimitthelisttosignalscontainedina
singlecluster.

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
signalswithintheselectedcluster,followedbyaseparator(line),thenalistofmenuitems.

Eachsignalinthedrop-downlistusesthesyntaxspecifiedinString Use.

Youcanselectasignalfromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.

Right-clickingtheI/OnamedisplaysamenuofLabVIEWitemsanditemsspecificto
NI-XNET.

TheXNETSignalI/Onameprovidesthefollowingmenuitemsinright-clickanddrop-down
menus:

• Select Database:Inthedrop-downlist,thismenuitemopensadialogtoselectacluster.
Intheright-clickmenu,thisitemprovidesapull-rightmenutoselectthecluster.

Youmustselectaclustertospecifythesignalselectionscope.Thelistofclustersuses
thesamelistastheXNETClusterI/OName.Eachclusternametypicallyisjustthe
database<alias>only,butwhenaFIBEXfileisused,each<alias>.<cluster>nameis
listed.

• Browse For Database File:IfyouhaveanexistingCANdb(.dbc),FIBEX(.xml),
LDF(.ldf),orNI-CAN(.ncd)databasefile,selectthisitemtoaddanaliasto
NI-XNET.Usethefiledialogtobrowsetothedatabasefileonyoursystem.Whenyou
selectOK,NI-XNETaddsanaliastothefile.Thealiasusesthefilename,suchas
MyDatabaseforafilepathofC:\Embedded\Vehicle5\MyDatabase.dbc.Ifthe
aliasisnotunique,NI-XNETappendsanumberperLabVIEWconventions(for
example,MyDatabase 2).Afteraddingthealias,youcanselecttheobjectsinthat
databasefromanyNI-XNETI/Oname.

Afteraddingthealias,itappearsintheSelect Databaselist,andthefirstclusterinthe
databaseisselectedautomatically.

• New XNET Database:Ifyoudonothaveanexistingdatabasefile,selectthisitemto
launchtheNI-XNETDatabaseEditor.YoucanusetheNI-XNETDatabaseEditorto
createobjectsforthedatabaseandthensavetoafile.Whenyousavethefile,the
NI-XNETDatabaseEditoralsoaddsanalias.Therefore,afteryousavefromtheeditor,
theclustersinthedatabasebecomeavailableintheSelect Databaselist.Youmustselect
thedesiredclusterwhenyoufinishusingtheNI-XNETDatabaseEditor.



Chapter4 NI-XNETAPIforLabVIEW—AdditionalTopics

NI-XNETHardwareandSoftwareManual 4-644 ni.com

• Edit XNET Database:IfyouhaveselectedaclusterusingSelect Database,selectthis
itemtolaunchtheNI-XNETDatabaseEditorwiththatcluster’sdatabasefile.Youcan
usetheeditortomakechangestothedatabasefile,includingthesignals.

• Manage Database Aliases:Selectthismenuitemtoopenadialogtomanagealiases.
Youcanreviewyourlistofaliasesandassociatedfilepaths,removeanalias(without
deletingthefile),andaddnewaliases.

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperate
remotely.IfyouopentheManagedialogwhileconnectedtoanRTtarget,thedialog
providesfeaturestoreviewthelistofdatabasesontheRTtarget,deployanewdatabase
fromWindowstotheRTtarget,andundeployadatabase(removethealiasandfilefrom
theRTtarget).

String Use

UseoneoftwosyntaxconventionsfortheXNETSignalI/Onamestring:

• <signal>\n<dbSelection>

• <frame>.<signal>\n<dbSelection>

Usethefirstsyntaxconventionwhenthesignalnameisuniquewithinthecluster(notusedin
multipleframes).Thisistherecommendeddesignforsignalnames,becauseitprovidesa
clearandsimplesyntax.Thestringcontainsthenameofthesignal,followedbyanewline
(\n)asaseparator,followedbytheselectedclustername.

Usethesecondsyntaxconventionwhenthesignalnameisusedinmultipleframes.Thestring
containsthenameofframe,followedbyadotseparator,followedbythetextofthefirst
syntaxconvention(signalnameandselectedcluster).

WhenyoudroptheI/Onameontoyourfrontpanel,thecontroldisplaysonlyonelineby
default.ThisenablestheVIendusertofocusonselectingthe<signal>,ratherthanthemore
complexsyntaxthatincludes<dbSelection>.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
<signal>.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithinthe
signalname.The<signal>namemustbeginwithaletter(uppercaseorlowercase)or
underscore,andnotanumber.The<signal>nameislimitedto128characters.Thesignal
nameiscasesensitive.

Forallsupporteddatabaseformats,the<signal>nameisstoredinthedatabasefile.

The<dbSelection>isappendedtothesignalnametoensurethattheXNETSignalI/Oname
isunique.LabVIEWrequireseachI/Onametouseauniquename,becauseeachinstanceis
locatedusingitsname.Byappendingtheclustername,NI-XNETensuresthattheentirename
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isuniqueinlargeapplicationsthatusemultipleNI-XNETinterfaces(multipleclusters).The
charactersfor<dbSelection>arethesameasthenameyouselectedusingSelect Database,
whichusesthesamesyntaxconventionastheXNETClusterI/OName.Toviewthe
<dbSelection>whentheI/Onameisdisplayed,resizeitsconstant/controltoshowmultiple
lines.

YoucanusetheXNETSignalI/Onamestringasfollows:

• XNET Create Session (Signal In Single-Point, Signal In Waveform, Signal In XY, 

Signal Out Single-Point, Signal Out Waveform, Signal Out XY, Generic).vi:The
single-pointI/Osessionstransfertherecentvalueforalistofsignals.ThewaveformI/O
sessionstransfersignaldataasLabVIEWwaveforms.TheXYI/Osessionstransfera
sequenceofvaluesforeachsignalinalist.TheGenericinstanceprovidesadvanced
featurestopassindatabaseobjectnamesasstrings,includingoneormoresignals.For
alltheseinstances,theXNETSignalI/Onameispassedinasaninput,butisusedasa
string.WithinXNET Create Session.vi,NI-XNETopensthedatabasefile,reads
informationforthesignals,andclosesthedatabase.

• Open Refnum:LabVIEWcanopentheXNETSignalI/Onameautomatically.Wirethe
I/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirstuse.

Refnum Use

YoucanusetheXNETSignalI/Onamerefnumasfollows:

• XNET Signal Property Node:Thesignalpropertynodeprovidesinformationsuchas
thesignalpositionandsizeinthepayload,scalingformulatophysicalunits,andsoon.

XNET Subframe I/O Name
Withinyourembeddednetwork,someframesmayuseafeaturecalleddatamultiplexing(also
knownasmode-dependentmessages).Theframespecifiesasinglesignalcalledthedata
multiplexer.Aspecificrangeofbitswithinthemultiplexedframeisdesignatedtocontain
subframes.Eachsubframecontainsadistinctsetofsignals,referredtoasdynamicsignals.
Whenaframeistransmittedonthenetwork,thedatamultiplexersignalvalueselectsthe
subframe.Forexample,ifthedatamultiplexeris0,asubframewithdynamicsignalsAand
Bmayexistinthelastbytes;ifthedatamultiplexeris1,asubframewithdynamicsignalsC
andDmayexistinthesamelastbytes.

UsetheXNETSubframeI/Onametoaccesspropertiesforaspecificsubframe.

User Interface

TheXNETSubframeI/OnameisnotintendedforuseonVIfrontpanelsorasadiagram
constant.ThisI/Onameclassisreturnedasthevalueofthefollowingproperties:

• XNETFrameMux:Subframes

• XNETSignalMux:Subframe
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String Use

NI-XNETdeterminestheXNETSubframeI/Onamestringsyntaxinternally.Thissyntax
maychangeinfutureversions,sostringdisplayorformationisnotrecommended.

YoucanusetheXNETFrameI/Onamestringasfollows:

• Open Refnum:LabVIEWcanopentheXNETSubframeI/Onameautomatically.Wire
theI/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirstuse.

Refnum Use

YoucanusetheXNETFrameI/Onamerefnumasfollows:

• XNET Subframe Property Node:TheXNETSubframepropertynodeprovidesthe
informationsuchasthedatamultiplexervalueforthesubframeandthelistofdynamic
signalswithinthesubframe.

• XNET Database Create (Dynamic Signal).vi:Ifyouarecreatinganewdatabase,call
thisVItocreateanewXNETSignalwithintheframe.Thisinstancecreatesadynamic
signalcontainedwithinthesubframe.Tocreateastaticsignalthatexistsinallframe
values,callXNET Database Create (Signal).viusingtheparentXNETFrame(notthe
subframe).

XNET Terminal I/O Name
Eachinterfacecontainsvariousterminals.TheterminalsareforNI-XNETsynchronization
features,toconnecttriggersandtimebases(clocks)to/fromtheinterfacehardware.

UsetheXNETTerminalI/OnametoselectastringinputtotheXNET Connect 

Terminals.viorXNET Disconnect Terminals.vi,bothofwhichoperateonthesession.For
generalinformationaboutI/Onames,suchaswhentousethem,refertoXNET I/O Names.

User Interface

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
terminalsanyNI-XNETinterfaceuses.

Youcanselectaterminalfromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.

Thelistofterminalsisnotspecifictoaparticularinterface.Forexample,ifyouhaveonlya
CANdeviceinyoursystem,thedrop-downliststillcontainsterminalsforFlexRayinterfaces.

String Use

Useaterminalnamefromthedrop-downlist.

Foradescriptionofeachname,refertoXNET Connect Terminals.vi.
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Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
thename.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithinthe
name.Theterminalnameisnotcasesensitive.

TheterminalnamescopealwaysislocaltotheXNETinterfaceusedwithinthesessionthat
youpasstoXNET Connect Terminals.vi.Oneoftheterminals(sourceordestination)ison
thetriggerbus(PXIbackplaneorPCIRTSIcable),andtheotheriswithintheXNET
interface.

YoucanusetheXNETInterfaceI/Onametermasfollows:

• XNET Connect Terminals.vi:Connectasourceterminaltoadestinationterminalon
theinterface.

• XNET Disconnect Terminals.vi:Disconnectapairofterminalsontheinterface.

Refnum Use

TheXNETTerminaldoesnotproviderefnumfeaturessuchaspropertynodes.

XNET LIN Schedule I/O Name
TheLINprotocolisdifferentthanCANorFlexRay,inthatitsupportsmultipleschedulesthat
determinewhenframestransmit.Youcanchangethecurrentscheduleatruntime.Withina
databasefile,aclusterforLINcontainsoneormoreLINschedules.EachLINschedule
containsoneormoreLINscheduleentries.

UsetheXNETLINScheduleI/Onametoselectaschedule,accessproperties,andinvoke
methods.ForgeneralinformationaboutI/Onames,suchaswhentousethem,refertoXNET 

I/O Names.

User Interface

BeforeusingtheLINScheduleI/Oname,youmustuseSelect Databasetoselectacluster
withinaknowndatabase.BecausetheNI-XNEThardwareinterfacephysicallyconnectstoa
singleclusterinyourembeddedsystem,itmakessensetolimitthelisttoschedulescontained
inasinglecluster.

Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
LINscheduleswithintheselectedcluster,followedbyaseparator(line),thenalistofmenu
items.

Eachscheduleinthedrop-downlistusesthesyntaxspecifiedinString Use.

Youcanselectaschedulefromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.
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Right-clickingtheI/OnamedisplaysamenuofLabVIEWitemsanditemsspecificto
NI-XNET.

TheXNETLINScheduleI/Onameprovidesthefollowingmenuitemsinright-clickand
drop-downmenus:

• Select Database:Inthedrop-downlist,thismenuitemopensadialogtoselectacluster.
Intheright-clickmenu,thisitemprovidesapull-rightmenutoselectthecluster.

YoumustselectaclustertospecifytheLINscheduleselectionscope.Thelistofclusters
usesthesamelistastheXNETClusterI/OName.Eachclusternametypicallyisjustthe
database<alias>only,butwhenaFIBEXfileisused,each<alias>.<cluster>nameis
listed.

• Browse For Database File:IfyouhaveanexistingCANdb(.dbc),FIBEX(.xml),
LDF(.ldf),orNI-CAN(.ncd)databasefile,selectthisitemtoaddanaliasto
NI-XNET.Usethefiledialogtobrowsetothedatabasefileonyoursystem.Whenyou
selectOK,NI-XNETaddsanaliastothefile.Thealiasusesthefilename,suchas
MyDatabaseforafilepathofC:\Embedded\Vehicle5\MyDatabase.dbc.Ifthe
aliasisnotunique,NI-XNETappendsanumberperLabVIEWconventions(for
example,MyDatabase 2).Afteraddingthealias,youcanselecttheobjectsinthat
databasefromanyNI-XNETI/Oname.

Afteraddingthealias,itappearsintheSelect Databaselist,andthefirstclusterinthe
databaseisselectedautomatically.

• Manage Database Aliases:Selectthismenuitemtoopenadialogtomanagealiases.
Youcanreviewyourlistofaliasesandassociatedfilepaths,removeanalias(without
deletingthefile),andaddnewaliases.

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperate
remotely.IfyouopentheManagedialogwhileconnectedtoanRTtarget,thedialog
providesfeaturestoreviewthelistofdatabasesontheRTtarget,deployanewdatabase
fromWindowstotheRTtarget,andundeployadatabase(removethealiasandfilefrom
theRTtarget).

String Use

UsethefollowingsyntaxconventionfortheXNETLINScheduleI/Onamestring:

<schedule>\n<dbSelection>

ThestringcontainstheLINschedulename,followedbyanewline(\n)asaseparator,
followedbytheselectedclustername.
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WhenyoudroptheI/Onameontoyourfrontpanel,thecontroldisplaysonlyonelineby
default.ThisenablestheVIendusertofocusonselectingthe<schedule>,ratherthanthe
morecomplexsyntaxthatincludes<dbSelection>.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
<schedule>.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
theschedulename.The<schedule>namemustbeginwithaletter(uppercaseorlowercase)
orunderscore,andnotanumber.The<schedule>nameislimitedto128characters.The
schedulenameiscasesensitive.

ForLDF(.ldf),thedatabasefilestoresthe<schedule>name.TheNI-CAN(.ncd)and
CANdb(.dbc)fileformatsdonotsupportLIN.ThecurrentversionofNI-XNETdoesnot
supportLINwithFIBEX(.xml).

The<dbSelection>isappendedtotheschedulenametoensurethattheXNETLINSchedule
I/Onameisunique.LabVIEWrequireseachI/Onametouseauniquename,becauseeach
instanceislocatedusingitsname.Byappendingtheclustername,NI-XNETensuresthatthe
entirenameisuniqueinlargeapplicationsthatusemultipleNI-XNETinterfaces(multiple
clusters).Thecharactersfor<dbSelection>arethesameasthenameyouselectedusing
Select Database,whichusesthesamesyntaxconventionastheXNETClusterI/OName.To
viewthe<dbSelection>whentheI/Onameisdisplayed,resizeitsconstant/controltoshow
multiplelines.

YoucanusetheXNETLINScheduleI/Onamestringasfollows:

• Open Refnum:LabVIEWcanopentheXNETLINScheduleI/Onameautomatically.
WiretheI/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirst
use.

• Write (LIN Schedule Change):Whilerunningyoursession,youcanchangethe
currentlyrunningLINschedule.YouwiretheXNETLINScheduleI/OnametoXNET 

Write (State LIN Schedule Change).viasastringtospecifythescheduletoexecute.

Refnum Use

YoucanusetheXNETLINScheduleI/Onamerefnumasfollows:

• XNET LIN Schedule Property Node:TheLINschedulepropertynodeprovidesthelist
ofallscheduleentries,plusotheraspectsoftheschedulesuchasrunmode.

XNET LIN Schedule Entry I/O Name
EachLINSchedulecontainsoneormoreentries,orslots.Eachentryinturncontainsoneor
moreframesthatcantransmitduringtheentry’stimeslot.Asingleframecanbelocatedin
multipleLINschedulesandwithinmultipleLINscheduleentries.
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UsetheXNETLINScheduleEntryI/Onametoaccesspropertiesforaspecificschedule
entry.

User Interface

TheXNETLINScheduleEntryI/OnameisnotintendedforuseonVIfrontpanelsorasa
diagramconstant.ThisI/OnameclassisreturnedasthevalueoftheXNETLINSchedule
Entriesproperty.

String Use

NI-XNETdeterminestheXNETLINScheduleEntryI/Onamestringsyntaxinternally.This
syntaxmaychangeinfutureversions,sostringdisplayorformationisnotrecommended.

YoucanusetheXNETLINScheduleEntryI/Onamestringasfollows:

• Open Refnum:LabVIEWcanopentheXNETLINScheduleEntryI/Oname
automatically.WiretheI/OnametoapropertynodeorVI,andtherefnumisopenedprior
tothefirstuse.

Refnum Use

YoucanusetheXNETLINScheduleEntryI/Onamerefnumasfollows:

• XNET LIN Schedule Entry Property Node:TheXNETLINScheduleEntryproperty
nodeprovidestheinformationsuchastheentrytype,listofframestransmitted,andso
on.

• XNET Database Create (LIN Schedule Entry).vi:Ifyouarecreatinganewdatabase,
callthisVItocreateanewXNETLINScheduleEntrywithintheLINschedule.

XNET PDU I/O Name
ManyFlexRaynetworksusetheconceptofaProtocolDataUnit(PDU)toimplement
configurationssimilartoCAN.ThePDUisacontainerofsignals.YoucanuseasinglePDU
withinmultipleframesforfastertiming.AsingleframecancontainmultiplePDUs,each
updatedindependently.Formoreinformation,refertoProtocol Data Units (PDUs) in 

NI-XNET.

UsetheXNETPDUI/OnametoselectaPDU,accessproperties,andinvokemethods.For
generalinformationaboutI/Onames,suchaswhentousethem,refertoXNET I/O Names.

User Interface

BeforeusingthePDUI/Oname,youmustuseSelect Databasetoselectaclusterwithina
knowndatabase.BecausetheNI-XNEThardwareinterfacephysicallyconnectstoasingle
clusterinyourembeddedsystem,itmakessensetolimitthelisttoPDUscontainedinasingle
cluster.
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Whenyouselectthedrop-downarrowontherightsideoftheI/Oname,youseealistofall
PDUswithintheselectedcluster,followedbyaseparator(line),thenalistofmenuitems.

EachPDUinthedrop-downlistusesthesyntaxspecifiedinString Use.

YoucanselectaPDUfromthedrop-downlistorbytypingthename.Asyoutypeaname,
LabVIEWselectstheclosestmatchfromthelist.

Right-clickingtheI/OnamedisplaysamenuofLabVIEWitemsanditemsspecificto
NI-XNET.

TheXNETPDUI/Onameincludesthefollowingmenuitemsinright-clickanddrop-down
menus:

• Select Database:Inthedrop-downlist,thismenuitemopensadialogtoselectacluster.
Intheright-clickmenu,thisitemprovidesapull-rightmenutoselectthecluster.

YoumustselectaclustertospecifythePDUselectionscope.Thelistofclustersusesthe
samelistastheXNETClusterI/OName.Eachclusternametypicallyisjustthedatabase
<alias>only,butwhenaFIBEXfileisused,each<alias>.<cluster>nameislisted.

• Browse For Database File:IfyouhaveanexistingCANdb(.dbc),FIBEX(.xml),
LDF(.ldf),orNI-CAN(.ncd)databasefile,selectthisitemtoaddanaliasto
NI-XNET.Usethefiledialogtobrowsetothedatabasefileonyoursystem.Whenyou
selectOK,NI-XNETaddsanaliastothefile.Thealiasusesthefilename,suchas
MyDatabaseforafilepathofC:\Embedded\Vehicle5\MyDatabase.dbc.Ifthe
aliasisnotunique,NI-XNETappendsanumberperLabVIEWconventions(for
example,MyDatabase 2).Afteraddingthealias,youcanselecttheobjectsinthat
databasefromanyNI-XNETI/Oname.

Afteraddingthealias,itappearsintheSelect Databaselist,andthefirstclusterinthe
databaseisselectedautomatically.

• New XNET Database:Ifyoudonothaveanexistingdatabasefile,selectthisitemto
launchtheNI-XNETDatabaseEditor.YoucanusetheNI-XNETDatabaseEditorto
createobjectsforthedatabaseandthensavetoafile.Whenyousavethefile,the
NI-XNETDatabaseEditoralsoaddsanalias.Therefore,afteryousavefromtheeditor,
theclustersinthedatabasebecomeavailableintheSelect Databaselist.Youmustselect
thedesiredclusterwhenyoufinishusingtheNI-XNETDatabaseEditor.

• Edit XNET Database:IfyouhaveselectedaclusterusingSelect Database,selectthis
itemtolaunchtheNI-XNETDatabaseEditorwiththatcluster'sdatabasefile.Youcan
usetheeditortomakechangestothedatabasefile,includingthesignals.

• Manage Database Aliases:Selectthismenuitemtoopenadialogtomanagealiases.
Youcanreviewyourlistofaliasesandassociatedfilepaths,removeanalias(without
deletingthefile),andaddnewaliases.

IfyouareusingLabVIEWReal-Time(RT),youcanright-clicktheRTtargetwithina
LabVIEWProjectandselecttheConnectmenuitem.ThisconnectstotheRTtargetover
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TCP/IP,whichinturnenablestheuserinterfaceofNI-XNETI/Onamestooperate
remotely.IfyouopentheManagedialogwhileconnectedtoanRTtarget,thedialog
providesfeaturestoreviewthelistofdatabasesontheRTtarget,deployanewdatabase
fromWindowstotheRTtarget,andundeployadatabase(removethealiasandfilefrom
theRTtarget).

String Use

UsethefollowingsyntaxconventionfortheXNETPDUI/Onamestring:

<pdu>\n<dbSelection>

ThestringcontainsthePDUname,followedbyanewline(\n)asaseparator,followedbythe
selectedclustername.

WhenyoudroptheI/Onameontoyourfrontpanel,thecontroldisplaysonlyonelineby
default.ThisenablestheVIendusertofocusonselectingthe<pdu>,ratherthanthemore
complexsyntaxthatincludes<dbSelection>.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
<pdu>.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithinthe
<pdu>name.The<pdu>namemustbeginwithaletter(uppercaseorlowercase)or
underscore,andnotanumber.The<pdu>nameislimitedto128characters.ThePDUname
iscasesensitive.

Forallsupporteddatabaseformats,thedatabasefilestoresthe<pdu>name.

The<dbSelection>isappendedtothePDUnametoensurethattheXNETPDUI/Onameis
unique.LabVIEWrequireseachI/Onametouseauniquename,becauseeachinstanceis
locatedusingitsname.Byappendingtheclustername,NI-XNETensuresthattheentirename
isuniqueinlargeapplicationsthatusemultipleNI-XNETinterfaces(multipleclusters).The
charactersfor<dbSelection>arethesameasthenameyouselectedusingSelect Database,
whichusesthesamesyntaxconventionastheXNETClusterI/OName.Toviewthe
<dbSelection>whentheI/Onameisdisplayed,resizeitsconstant/controltoshowmultiple
lines.

YoucanusetheXNETPDUI/Onamestringasfollows:

• XNET Create Session (Frame In PDU Queued, Frame In PDU Single-Point, Frame 

Out PDU Queued, Frame Out PDU Single-Point, Generic).vi:Thesemodesoperate
onPDUsinamannerequivalenttoframes.ThequeuedI/Osessionstransferasequence
ofvaluesforasinglePDUinthecluster.Thesingle-pointI/Osessionstransfertherecent
valueforalistofPDUs.TheGenericinstanceprovidesadvancedfeaturestopassin
databaseobjectnamesasstrings,includingoneormorePDUs.Forallinstances,the
XNETPDUI/Onameispassedinasinput,butisusedasastring.WithinCreateSession,
NI-XNETopensthedatabasefile,readsinformationforthePDUs,andclosesthe
database.
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• Open Refnum:LabVIEWcanopentheXNETPDUI/Onameautomatically.Wirethe
I/OnametoapropertynodeorVI,andtherefnumisopenedpriortothefirstuse.

Refnum Use

YoucanusetheXNETPDUI/Onamerefnumasfollows:

• XNET PDU Property Node:ThePDUpropertynodeprovidesinformationsuchasthe
PDUpositionandsizeintheframe,containedsignals,andsoon.
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5
NI-XNET API for C

ThischapterexplainshowtousetheNI-XNETAPIforCanddescribestheNI-XNETC
functionsandproperties.

Getting Started

ThissectionhelpsyougetstartedusingNI-XNETforC.Itincludesinformationaboutusing
NI-XNETwithinLabWindows/CVIandMicrosoftVisualC,andCexamples.

LabWindows/CVI
ToviewtheNI-XNETfunctionpanels,selectLibrary»NI-XNET.Thisopensadialog
containingtheNI-XNETclasses.YoualsocanusetheLibraryTreetoaccessallthefunction
panelsquickly.TousetheNI-XNETLibraryTree,gotoViewandmakesurethatLibrary 

Treeisselected.IntheLibraryTree,expandLibrariesandscrolldowntoNI-XNET.

Youcanaccessthehelpforeachclassorfunctionpanelbyright-clickingthefunctionpanel
andselectingClass Help...orFunction Help....

Examples
NI-XNETincludesLabWindows/CVIexamplesthatdemonstrateawidevarietyofusecases.
Theexamplesbuildonthebasicconceptstodemonstratemorein-depthusecases.

ToviewtheNI-XNETexamples,selectFind Examples...fromtheLabWindows/CVIHelp
menu.Whenyoubrowseexamplesbytask,NI-XNETexamplesareunderHardware Input 

and Output.TheexamplesaregroupedbyprotocolinCAN,FlexRay,andLINfolders.
AlthoughyoucanwriteNI-XNETapplicationsforeitherprotocol,andeachfoldercontains
sharedexamples,thisorganizationhelpsyoufindexamplesforyourspecifichardware
product.

AfewexamplesaresuggestedtogetstartedwithNI-XNET.

ForCAN(atHardware Input and Output»CAN»NI-XNET»Basic):

• CAN Signal Input Single PointwithCAN Signal Output Single Point.

• CAN Signal Input WaveformwithCAN Signal Output Waveform.

• CAN Frame Input Streamwithanyoutputexample.
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ForFlexRay(atHardware Input and Output»FlexRay»Basic):

• FlexRay Signal Input Single PointwithFlexRay Signal Output Single Point.

• FlexRay Signal Input WaveformwithFlexRay Signal Output Waveform.

• FlexRay Frame Input Streamwithanyoutputexample.

ForLIN(atHardware Input and Output»LIN»NI-XNET»Basic):

• LIN Signal Input Single PointwithLIN Signal Output Single Point.

• LIN Signal Input WaveformwithLIN Signal Output Waveform.

• LIN Frame Input Streamwithanyoutputexample.

Openanexampleprojectbydouble-clickingitsname.

Toruntheexample,selectvaluesusingthefrontpanelcontrols,thenreadtheinstructionson
thefrontpaneltoruntheexamples.

Visual C++
TheNI-XNETsoftwaresupportsMicrosoftVisualC/C++version6orlater.

TheNIEXTCCOMPILERSUPPenvironmentvariableisprovidedasanaliastotheClanguage
headerfileandlibrarylocation.Youcanusethisvariablewhencompilingandlinkingan
application.

ForcompilingapplicationsthatusetheNI-XNETAPI,youmustincludethenixnet.h
headerfileinthecode.

ForCapplications(fileswitha.cextension),includetheheaderfilebyaddinga#include
tothebeginningofthecode,suchas:

#include "nixnet.h"

Inyourprojectoptionsforcompiling,youmustincludethisstatementtoaddasearch
directorytofindtheheaderfile:

/I "$(NIEXTCCOMPILERSUPP)include"

Forlinkingapplications,youmustaddthenixnet.libfileandthefollowingstatementto
yourlinkerprojectoptionstosearchforthelibrary:

/libpath:"$(NIEXTCCOMPILERSUPP)\lib32\msvc"

ThereferenceforeachNI-XNETAPIfunctionisinNI-XNET API for C Reference.
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Examples
NI-XNETincludesCexamplesthatdemonstrateawidevarietyofusecases.

YoucanfindexamplesfortheClanguageintheMSVisualCsubfolderofthe\Users\
Public\Public Documents\National Instruments\NI-XNET\Examplesdirectory
onWindows7orWindowsVistaandthe\Documents and Settings\All 
Users\Shared Documents\National Instruments\NI-XNET\Examplesdirectory
onWindowsXP.Eachexampleisinaseparatefolder.Adescriptionofeachexampleisin
commentsatthetopofthe.cfile.

Interfaces

What Is an Interface?
TheinterfacerepresentsasingleCAN,FlexRay,orLINconnectoronanNIhardwaredevice.
WithinNI-XNET,theinterfaceistheobjectusedtocommunicatewithexternalhardware
describedinthedatabase.

Eachinterfacenameusesthefollowingsyntax:

<protocol><n>

The<protocol>iseitherCANforaCANinterface,FlexRayforaFlexRayinterface,orLIN
foraLINinterface.

Thenumber<n>identifiesthespecificinterfacewithinthe<protocol>scope.The
numberingstartsat1.Forexample,ifyouhaveatwo-portCANdevice,atwo-portFlexRay
device,andatwo-portLINdeviceinyoursystem,theinterfacenamesareCAN1,CAN2,
FlexRay1,FlexRay2,LIN1,andLIN2,respectively.

Althoughyoucanchangetheinterfacenumber<n>withinMeasurement&Automation
Explorer(MAX),thetypicalpracticeistoallowNI-XNETtoselectthenumber
automatically.NI-XNETalwaysstartsat1andincrementsforeachnewinterfacefound.If
youdonotchangethenumberinMAX,andyoursystemalwaysusesasingletwo-portCAN
device,youcanwriteallyourapplicationstoassumeCAN1andCAN2.Foraslongasthat
CANcardexistsinyoursystem,NI-XNETusesthesameinterfacenumbersforthatdevice,
evenifyouaddnewCANcards.

NI-XNETalsousesthetermporttorefertotheconnectoronanNIhardwaredevice.The
differencebetweenthetermsisthatportreferstothehardwareobject(physical),and
interfacereferstothesoftwareobject(logical).Thebenefitofthisseparationisthatyoucan
usetheinterfacenameasanaliastoanyport,sothatyourapplicationdoesnotneedtochange
whenyourhardwareconfigurationchanges.Forexample,ifyouhaveaPXIchassiswitha
singleCANPXIdeviceinslot3,theCANportlabeledPort1isassignedasinterfaceCAN1.
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Lateron,ifyouremovetheCANPXIcardandconnectaUSBdeviceforCAN,theCANport
ontheUSBdeviceisassignedasinterfaceCAN1.Althoughthephysicalportisinadifferent
place,programswrittentouseCAN1workwitheitherhardwareconfigurationwithout
change.

How Do I View Available Interfaces?

Measurement and Automation Explorer (MAX)
UseMAXtoviewyouravailableNI-XNEThardware,includingalldevicesandinterfaces.

ToviewhardwareinyourlocalWindowssystem,selectDevices and Interfacesunder
My System.EachNI-XNETdeviceislistedwiththehardwareproductname,suchas
NI PCI-8517 “FlexRay1, FlexRay2”.

SelecteachNI-XNETdevicetoviewitsphysicalports.Eachportislistedwiththecurrent
interfacenameassignment,suchasFlexRay1.Whenyouselectaport,therightwindow
showsapictureofthedevicewiththeportcircledandtheportLEDblinking.Theblinking
LEDassistsinidentifyingaspecificportwhenyoursystemcontainsmultipleinstancesofthe
samehardwareproduct(forexample,achassiswithfiveCANdevices).

Intheselectedport’swindowontheright,youcanchangeoneproperty:theinterfacename.
Therefore,youcanassignadifferentinterfacenamethanthedefault.Forexample,youcan
changetheinterfaceforphysicalport2ofaPCI-8517toFlexRay1insteadofFlexRay2.

ToviewhardwareinaremoteLabVIEWReal-Timesystem,findthedesiredsystemunder
Remote SystemsandselectDevices and Interfacesunderthatsystem.Thefeaturesof
NI-XNETdevicesandinterfacesarethesameasthelocalsystem.

Databases

What Is a Database?
FortheNI-XNETinterfacetocommunicatewithhardwareproductsontheexternalnetwork,
NI-XNETmustunderstandthecommunicationintheactualembeddedsystem,suchasthe
vehicle.Thisembeddedcommunicationisdescribedwithinastandardizedfile,suchas
CANdb(.dbc)forCAN,FIBEX(.xml)forFlexRay,orLINDescriptionFile(.ldf)for
LIN.WithinNI-XNET,thisfileisreferredtoasadatabase.Thedatabasecontainsmany
objectclasses,eachofwhichdescribesadistinctentityintheembeddedsystem.

• Database:EachdatabaseisrepresentedasadistinctinstanceinNI-XNET.Althoughthe
databasetypicallyisafile,youalsocancreatethedatabaseatruntime(inmemory).

• Cluster:Eachdatabasecontainsoneormoreclusters,wheretheclusterrepresentsa
collectionofhardwareproductsconnectedoverasharedcablingharness.Inotherwords,
eachclusterrepresentsasingleCAN,FlexRay,orLINnetwork.Forexample,the
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databasemaydescribeasinglevehicle,wherethevehiclecontainsoneCANcluster
Body,anotherCANclusterPowertrain,oneFlexRayclusterChassis,andaLINcluster
PowerSeat.

• ECU:EachElectronicControlUnit(ECU)representsasinglehardwareproductinthe
embeddedsystem.TheclustercontainsoneormoreECUsconnectedoveraCAN,
FlexRay,orLINcable.ItispossibleforasingleECUtobecontainedinmultipleclusters,
inwhichcaseitbehavesasagatewaybetweentheclusters.

• Frame:Eachframerepresentsauniqueunitofdatatransferovertheclustercable.The
framebitscontainpayloaddataandanidentifierthatspecifiesthedata(signal)content.
OnlyoneECUintheclustertransmits(sends)eachframe,andoneormoreECUsreceive
eachframe.

• Signal:Eachframecontainszeroormorevalues,eachofwhichiscalledasignal.Within
thedatabase,eachsignalspecifiesitsname,position,lengthoftherawbitsintheframe,
andascalingformulatoconvertrawbitsto/fromaphysicalunit.Thephysicalunituses
adouble-precisionfloating-pointnumerictype.

OtherobjectclassesincludetheSubframe,LINSchedule,andLINScheduleEntry.

What Is an Alias?
WhenusingadatabasefilewithNI-XNET,youcanspecifythefilepathoranaliastothefile.
Thealiasprovidesashorter,easier-to-readnameforusewithinyourapplication.

Forexample,forthefilepath

C:\Documents and Settings\All Users\Documents\Vehicle5\ 

MyDatabase.dbc

youcanaddanaliasnamedMyDatabase.Inadditiontoimprovingreadability,thealias
conceptisolatesyourapplicationfromthespecificfilepath.Forexample,ifyourapplication
usesthealiasMyDatabaseandyouchangeitsfilepathto

C:\Embedded\Vehicle5\MyDatabase.dbc

yourapplicationcontinuestorunwithoutchange.

Afteryoucreateanalias,itexistsuntilyouexplicitlydeleteit.IfyouuninstallNI-XNET,the
aliasesaredeleted;however,ifyoureinstall(upgrade)NI-XNET,thealiasesfromthe
previousinstallationremain.Deletinganaliasdoesnotdeletethedatabasefileitself,but
merelytheassociationwithinNI-XNET.
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Database Programming
TheNI-XNETsoftwareprovidesvariousmethodsforcreatingyourapplicationdatabase
configuration.Figure 5-1showsaprocessfordecidingthedatabasesource.Adescriptionof
eachstepintheprocessfollowstheflowchart.

Figure 5-1.  Decision Process for Choosing Database Source

Already Have File?
IfyouaretestinganECUusedwithinavehicle,thevehiclemaker(orthemaker’ssupplier)
alreadymayhaveprovidedadatabasefile.ThisfilelikelywouldbeinCANdb,FIBEX,or
LDFformat.Whenyouhavethisfile,usingNI-XNETisrelativelystraightforward.

Can I Use File as Is?
IsthefileuptodatewithrespecttoyourECU(s)?

Ifyoudonotknowtheanswertothisquestion,thebestchoiceistoassumeYesandbegin
usingNI-XNETwiththefile.Ifyouencounterproblems,youcanusethetechniques
discussedinEdit and Selecttoupdateyourapplicationwithoutsignificantredesign.
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Select From File
YoucansimplypassthenamesofobjectsfromthedatabasetotheListparameter
andthedatabasename(aliasorfilepath)itselftotheDatabaseNameparameterof
nxCreateSession.Thisusestheselectedobjectsfromthedatabaseinthesessioncreated.

Edit and Select
TherearetwooptionsforeditingthedatabaseobjectsfortheNI-XNETsession:editin
memoryandeditthefile.

Edit in Memory

UsenxdbFindObjectandnxdbSetPropertytochangepropertiesofselectedobjects.
Thischangestherepresentationinmemory,butdoesnotsavethechangetothefile.When
youpasstheobjectintonxCreateSession,thechangesinmemory(nottheoriginalfile)
are used.

Edit the File

TheNI-XNETDatabaseEditorisatoolforeditingdatabasefilesforusewithNI-XNET.
Usingthistool,youopenanexistingfile,edittheobjects,andsavethosechanges.Youcan
savethechangestotheexistingfileoranewfile.

Whenyouhaveafilewiththechangesyouneed,youselectobjectsinyourapplicationas
describedinSelect From File.

Want to Use a File?
Ifyoudonothaveausabledatabasefile,youcanchoosetocreateafileoravoidfiles
altogetherforaself-containedapplication.

Create New File Using the Database Editor
YoucanusetheNI-XNETDatabaseEditortocreateanewdatabasefile.Onceyouhaveafile,
youselectobjectsinyourapplicationasdescribedinSelect From File.

Asageneralrule,forFlexRayapplications,usingaFIBEXfileisrecommended.FlexRay
communicationconfigurationrequiresalargenumberofcomplexproperties,andstoragein
afilemakesthiseasiertomanage.TheNI-XNETDatabaseEditorhasfeaturesthatfacilitate
thisconfiguration.

Create in Memory
YoucanusenxdbCreateObjecttocreatenewdatabaseobjectsinmemory.Usingthis
technique,youcanavoidfilesentirelyandmakeyourapplicationselfcontained.

Youconfigureeachobjectyoucreateusingthepropertynode.Eachclassofdatabaseobject
containsrequiredpropertiesthatyoumustset(refertoRequired Properties).
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Thedatabasenameis:memory:.Thisspecialdatabasenamespecifiesadatabasethatdoesnot
originatefromafile.

Afteryoucreateandconfigureobjectsinmemory,youcanusenxdbSaveDatabasetosave
theobjectstoafile.Thisenablesyoutoimplementadatabaseeditorwithinyourapplication.

Sessions

What Is a Session?
TheNI-XNETsessionrepresentsaconnectionbetweenyourNationalInstruments
CAN/FlexRay/LINhardwareandhardwareproductsontheexternalnetwork.

Eachsessionconfigurationincludes:

• Interface:ThisspecifiestheNationalInstrumentshardwaretouse.(RefertoWhat Is an 

Interface?)

• Database objects:Thesedescribehowexternalhardwarecommunicates.(RefertoWhat 

Is a Database?)

• Mode:ThisspecifiesthedirectionandrepresentationofI/Odata.(RefertoSession 

Modes.)

Thelinksabovelinktodetailedinformationaboutconfiguration.TheSession Modessection
hasadditionallinkstosectionsthatexplainhowtoreadorwriteI/Odataforeachmode.The
I/Odataconsistsofvaluesforframesorsignals.

Inadditiontoread/writeofI/Odata,youcanusethesessiontointeractwiththenetwork
in otherways.Forexample,nxReadStateincludesselectionstoreadthestateof
communication,suchaswhethercommunicationhasstoppedduetoerrordetection
defined bytheprotocolstandard.

Youcanusesessionsformultiplehardwareinterfaces.Foreachinterface,youcanuse
multipleinputsessionsandmultipleoutputsessionssimultaneously.Thesessionscanuse
differentmodes.Forexample,youcanuseaSignalInputSingle-Pointsessionatthesame
timeyouuseaFrameInputStreamsession.

Thelimitationsonsessionsrelateprimarilytoaspecificframeoritssignals.Forexample,
ifyoucreateaFrameOutputQueuedsessionforframeA,thencreateaSignalOutput
Single-PointsessionforframeA.signalB(asignalinframeA),NI-XNETreturnsanerror.This
combinationofsessionsisnotallowed,becausewritingdataforthesameframewithtwo
sessionswouldresultininconsistentsequencesofdataonthenetwork.
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Session Modes
Thesessionmodespecifiesthedatatype(signalsorframes),direction(inputoroutput),and
howdataistransferredbetweenyourapplicationandthenetwork.

Themodeisanenumerationofthefollowing:

• SignalInputSingle-PointMode:Readsthemostrecentvaluereceivedforeachsignal.
Thismodetypicallyisusedforcontrolorsimulationapplications,suchasHardwareIn
theLoop(HIL).

• SignalInputWaveformMode:Usingthetimewhenthesignalframeisreceived,
resamplesthesignaldatatoawaveformwithafixedsamplerate.Thismodetypicallyis
usedforsynchronizingXNETdatawithDAQmxanalog/digitalinputchannels.

• SignalInputXYMode:Foreachframereceived,providesitssignalsasa
value/timestamppair.Thisistherecommendedmodeforreadingasequenceofallsignal
values.

• SignalOutputSingle-PointMode:Writessignalvaluesforthenextframetransmit.This
modetypicallyisusedforcontrolorsimulationapplications,suchasHardwareInthe
Loop(HIL).

• SignalOutputWaveformMode:Usingthetimewhenthesignalframeistransmitted
accordingtothedatabase,resamplesthesignaldatafromawaveformwithafixedsample
rate.ThismodetypicallyisusedforsynchronizingXNETdatawithDAQmx
analog/digitaloutputchannels.

• SignalOutputXYMode:Providesasequenceofsignalvaluesfortransmitusingeach
frame’stimingasthedatabasespecifies.Thisistherecommendedmodeforwritinga
sequenceofallsignalvalues.

• FrameInputStreamMode:Readsallframesreceivedfromthenetworkusingasingle
stream.Thismodetypicallyisusedforanalyzingand/orloggingallframetrafficinthe
network.

• FrameInputQueuedMode:Readsdatafromadedicatedqueueperframe.Thismode
enablesyourapplicationtoreadasequenceofdataspecifictoaframe(forexample,CAN
identifier).

• FrameInputSingle-PointMode:Readsthemostrecentvaluereceivedforeachframe.
Thismodetypicallyisusedforcontrolorsimulationapplicationsthatrequirelowerlevel
accesstoframes(notsignals).

• FrameOutputStreamMode:Transmitsanarbitrarysequenceofframevaluesusinga
singlestream.Thevaluesarenotlimitedtoasingleframeinthedatabase,butcan
transmitanyframe.

• FrameOutputQueuedMode:Providesasequenceofvaluesforasingleframe,for
transmitusingthatframe’stimingasthedatabasespecifies.
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• FrameOutputSingle-PointMode:Writesframevaluesforthenexttransmit.Thismode
typicallyisusedforcontrolorsimulationapplicationsthatrequirelowerlevelaccessto
frames(notsignals).

• ConversionMode:Thismodedoesnotuseanyhardware.Itisusedtoconvertdata
betweenthesignalrepresentationandframerepresentation.

Frame Input Queued Mode
Thismodereadsdatafromadedicatedqueueperframe.Itenablesyourapplicationtoreada
sequenceofdataspecifictoaframe(forexample,aCANidentifier).

Youspecifyonlyoneframeforthesession,andnxReadFramereturnsvaluesforthatframe
only.Ifyouneedsequentialdataformultipleframes,createmultiplesessions,oneperframe.

Theinputdataisreturnedasanarrayofframevalues.Thesevaluesrepresentallvalues
receivedfortheframesincethepreviouscalltonxReadFrame.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

ThisexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbytwocallstonxReadFrame(oneforCandoneforE).
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ThefollowingfigureshowsthedatareturnedfromthetwocallstonxReadFrame
(twodifferentsessions).

ThefirstcalltonxReadFramereturnedanarrayofvaluesforframeC,andthesecondcallto
nxReadFramereturnsanarrayforframeE.EachframeisdisplayedwithCAN-specific
elements.Forinformationaboutthedatareturnedfromthereadfunction,refertoRaw Frame 

Format.TheexampleuseshexadecimalCandEastheidentifierofeachframe.Thefirst
twopayloadbytescontainthesignaldata.Thetimestamprepresentstheabsolutetimewhen
theXNETinterfacereceivedtheframe(endofframe),accuratetomicroseconds.

ComparedtotheexamplefortheFrameInputStreamMode,thismodeeffectivelysorts
receivedframessoyoucanprocessthemonanindividualbasis.
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Frame Input Single-Point Mode
Thismodereadsthemostrecentvaluereceivedforeachframe.Ittypicallyisusedforcontrol
orsimulationapplicationsthatrequirelowerlevelaccesstoframes(notsignals).

Thismodedoesnotusequeuestostoreeachreceivedframe.Iftheinterfacereceives
twoframespriortocallingnxReadFrame,thatreadreturnssignalsforthesecondframe.

Theinputdataisreturnedasanarrayofframes,oneforeachframespecifiedforthesession.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltonxReadFrame.Eachframecontainsitsname
(C or E),followedbythevalueofitstwosignals.
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ThefollowingfigureshowsthedatareturnedfromeachofthethreecallstonxReadFrame.
EachframeisdisplayedwithCAN-specificelements.Forinformationaboutthedatareturned
fromthereadfunction,refertoRaw Frame Format.Thesessioncontainsframedatafor
twoframes:CandE.

InthedatareturnedfromthefirstcalltonxReadFrame,frameCcontainsvalues3and4in
itspayload.ThefirstreceptionofframeCvalues(1and2)werelost,becausethismode
returnsthemostrecentvalues.

Intheframetimeline,Timeof0msindicatesthetimeatwhichthesessionstartedtoreceive
frames.ForframeE,noframeisreceivedpriortothefirstcalltonxReadFrame,sothe
timestampisinvalid,andthepayloadistheDefaultPayload.Forthisexampleweassumethat
theDefaultPayloadisall0.

InthedatareturnedfromthesecondcalltonxReadFrame,payloadvalues3and4are
returnedagainforframeC,becausenonewframehasbeenreceivedsincethepreviouscall
tonxReadFrame.ThetimestampforframeCisthesameasthefirstcalltonxReadFrame.

InthedatareturnedfromthethirdcalltonxReadFrame,bothframeCandframeEare
received,sobothelementsreturnnewvalues.

Frame Input Stream Mode
Thismodereadsallframesreceivedfromthenetworkusingasinglestream.Ittypicallyis
usedforanalyzingand/orloggingallframetrafficinthenetwork.

Theinputdataisreturnedasanarrayofframes.Becauseallframesarereturned,your
applicationmustevaluateidentificationineachframe(suchasaCANidentifierorFlexRay
slot/cycle/channel)tointerprettheframepayloaddata.

Previously,youcoulduseonlyoneFrameInputStreamsessionforagiveninterface.Now,
multipleFrameInputStreamsessionscanbeopenatthesametimeonCANandLIN
interfaces.
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WhileusingoneormoreFrameInputStreamsessions,youcanuseothersessionswith
differentinputmodes.ReceivedframesarecopiedtoFrameInputStreamsessionsinaddition
toanyotherapplicableinputsession.Forexample,ifyoucreateaFrameInputSingle-Point
sessionforFrameA,thencreateaFrameInputStreamsession,whenFrameAisreceived,its
dataisreturnedfromthecalltonxReadFrameofbothsessions.Thisduplicationofincoming
framesenablesyoutoanalyzeoveralltrafficwhilerunningahigherlevelapplicationthatuses
specificframeorsignaldata.

WhenusedwithaFlexRayinterface,framesfrombothchannelsarereturned.Forexample,
ifaframeisreceivedinastaticslotonbothchannelAandchannelB,twoframesarereturned
fromnxReadFrame.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltonxReadFrame.Eachframecontainsitsname
(C or E),followedbythevalueofitstwosignals.
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ThefollowingfigureshowsthedatareturnedfromnxReadFrame.

FrameCandframeEarereturnedinasinglearrayofframes.Eachframeisdisplayedwith
CAN-specificelements.Forinformationaboutthedatareturnedfromthereadfunction,refer
toRaw Frame Format.ThisexampleuseshexadecimalCandEastheidentifierofeach
frame.Thesignaldataiscontainedinthefirsttwopayloadbytes.Thetimestamprepresents
theabsolutetimewhentheXNETinterfacereceivedtheframe(endofframe),accurateto
microseconds.
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Frame Output Queued Mode
Thismodeprovidesasequenceofvaluesforasingleframe,fortransmitusingthatframe’s
timingasspecifiedinthedatabase.

Theoutputdataisprovidedasanarrayofframevalues,tobetransmittedsequentiallyforthe
framespecifiedinthesession.

Thismodeallowsyoutospecifyonlyoneframeforthesession.Totransmitsequentialvalues
formultipleframes,useadifferentFrameOutputQueuedsessionforeachframeorusethe
FrameOutputStreamMode.

Theframevaluesforthismodearestoredinaqueue,suchthateveryvalueprovidedis
transmitted.

Forthismode,NI-XNETtransmitseachframeaccordingtoitspropertiesinthedatabase.
Therefore,whenyoucallnxWriteFrame,thenumberofpayloadbytesineachframevalue
mustmatchthatframe’sPayloadLengthproperty.Theotherframevalueelementsare
ignored,soyoucanleavethemuninitialized.ForCANinterfaces,ifthenumberofpayload
bytesyouwriteissmallerthanthePayloadLengthconfiguredinthedatabase,therequested
numberofbytestransmits.IfthenumberofpayloadbytesislargerthanthePayloadLength
configuredinthedatabase,thequeueisflushedandnoframestransmit.Forotherinterfaces,
transmittinganumberofpayloadbytesdifferentthantheframe’spayloadmaycause
unexpectedresultsonthebus.

Examples

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0 ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinebeginswithtwocallstonxWriteFrame,oneforframeC,followedimmediately
byanothercallforframeE.
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ThefollowingfigureshowsthedataprovidedtoeachcalltonxWriteFrame.Eachframeis
displayedwithCAN-specificelements.Forinformationaboutthedatareturnedfromthe
writefunction,refertoRaw Frame Format.Thefirstarrayshowsdataforthesessionwith
frameC.ThesecondarrayshowsdataforthesessionwithframeE.
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AssumingtheAutoStart?propertyusesthedefaultoftrue,eachsessionstartswithinthecall
tonxWriteFrame.FrameCtransmitsfollowedbyframeE,bothusingtheframevaluesfrom
thefirstelement(index0ofeacharray).

Accordingtothedatabase,frameCtransmitsonceevery2.0ms,andframeEislimitedtoan
event-driventransmitonceevery2.5ms.

At2.0msinthetimeline,theframevaluewithbytes3,4istakenfromindex1oftheframe C
arrayandusedfortransmitofframeC.

When2.5mshaveelapsedafteracknowledgmentoftheprevioustransmitofframeE,the
framevaluewithbytes5,8,0,0istakenfromindex1offrameEarrayandusedfortransmit
offrameE.

At4.0msinthetimeline,theframevaluewithbytes5,6istakenfromindex2oftheframe C
arrayandusedfortransmitofframeC.

BecausetherearenomoreframevaluesforframeE,thisframenolongertransmits.FrameE
isevent-driven,sonewframevaluesarerequiredforeachtransmit.

BecauseframeCisacyclicframe,ittransmitsrepeatedly.Althoughtherearenomoreframe
valuesforframeC,thepreviousframevalueisusedagainat6.0msinthetimeline,andevery
2.0msthereafter.IfnxWriteFrameiscalledagain,thenewframevalueisused.

Frame Output Single-Point Mode
Thismodewritesframevaluesforthenexttransmit.Ittypicallyisusedforcontrolor
simulationapplicationsthatrequirelowerlevelaccesstoframes(notsignals).

Thismodedoesnotusequeuestostoreframevalues.IfnxWriteFrameiscalledtwicebefore
thenexttransmit,thetransmittedframeusesthevaluefromthesecondcallto
nxWriteFrame.

Theoutputdataisprovidedasanarrayofframes,oneforeachframespecifiedforthesession.

Forthismode,NI-XNETtransmitseachframeaccordingtoitspropertiesinthedatabase.
Therefore,whenyoucallnxWriteFrame,thenumberofpayloadbytesineachframevalue
mustmatchthatframe’sPayloadLengthproperty.Theotherframevalueelementsare
ignored,soyoucanleavethemuninitialized.ForCANinterfaces,ifthenumberofpayload
bytesyouwriteissmallerthanthePayloadLengthconfiguredinthedatabase,therequested
numberofbytestransmit.IfthenumberofpayloadbytesislargerthanthePayloadLength
configuredinthedatabase,thequeueisflushedandnoframestransmit.Forotherinterfaces,
transmittinganumberofpayloadbytesdifferentthantheframepayloadmaycause
unexpectedresultsonthebus.
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Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelineshowsthreecallstonxWriteFrame.

ThefollowingfigureshowsthedataprovidedtoeachofthethreecallstonxWriteFrame.
EachframeisdisplayedwithCAN-specificelements.Forinformationaboutthedatareturned
fromthewritefunction,refertoRaw Frame Format.Thesessioncontainsframevaluesfor
twoframes:CandE.

4 ms 5 ms 6 ms 7 ms 8 ms3 ms2 ms1 ms0 ms

Time

C1,2 C3,4 C5,6 C5,6

E3,4E7,8

1st 

Write

2nd

Write

3rd

Write



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-20 ni.com

AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinthe
firstcalltonxWriteFrame.FrameCtransmitsfollowedbyframeE,bothusingframevalues
fromnxWriteFrame.

AfterthesecondcalltonxWriteFrame,frameCtransmitsusingitsvalue(bytes3,4),but
frameEdoesnottransmit,becauseitsminimalintervalof2.5mshasnotelapsedsince
acknowledgmentoftheprevioustransmit.

BecausethethirdcalltonxWriteFrameoccursbeforetheminimumintervalelapsesfor
frameE,itsnexttransmitusesitsvalue(bytes3,4,0,0).ThevalueforframeEinthe
secondcalltonxWriteFrameisnotused.
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FrameCtransmitsthethirdtimeusingthevaluefromthethirdcalltonxWriteFrame
(bytes 5,6).BecauseframeCiscyclic,ittransmitsagainusingthesamevalue(bytes5,6).

Frame Output Stream Mode
Thismodetransmitsanarbitrarysequenceofframevaluesusingasinglestream.Thevalues
arenotlimitedtoasingleframeinthedatabase,butcantransmitanyframe.

ThedatapassedtonxWriteFrameisanarrayofframevalues,eachofwhichtransmitsas
soonaspossible.Framestransmitsequentially(oneafteranother).

ThismodeisnotsupportedforFlexRay.

LikeFrameInputStreamsessions,youcancreatemorethanoneFrameOutputStream
sessionforagiveninterface.

ForCAN,framevaluestransmitonthenetworkbasedentirelyonthetimewhenyoucall
nxWriteFrame.Thetimingofeachframeasspecifiedinthedatabaseisignored.For
example,ifyouprovidefourframevaluestothenxWriteFrame,thefirstframevalue
transmitsimmediately,followedbythenextthreevaluestransmittedbacktoback.Forthis
mode,theCANframepayloadlengthinthedatabaseisignored,andnxWriteFrameis
alwaysused.

SimilarlyforLIN,framevaluestransmitonthenetworkbasedentirelyonthetimewhenyou
callnxWriteFrame.Thetimingofeachframeasspecifiedinthedatabaseisignored.The
LINframepayloadlengthinthedatabaseisignored,andnxWriteFrameisalwaysused.For
LIN,thismodeisallowedonlyontheinterfaceasmaster.Ifthepayloadforaframeisempty,
onlytheheaderpartoftheframeistransmitted.Foranonemptypayload,theheader+
responsefortheframeistransmitted.Ifaframefortransmitisdefinedinthedatabase
(in-memoryorotherwise),itistransmittedusingitsdatabasechecksumtype.Iftheframefor
transmitisnotdefinedinthedatabase,itistransmittedusingenhancedchecksum.

Theframevaluesforthismodearestoredinaqueue,suchthateveryvalueprovidedis
transmitted.

Example

InthisexampleCANdatabase,frameCisacyclicframethattransmitsonthenetworkonce
every2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)
of2.5ms.Forinformationaboutcyclicandevent-drivenCANframes,refertoCyclic and 

Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.
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ThefollowingfigureshowsatimelineofaframetransferontheCANnetwork.Eachframe
containsitsname(CorE),followedbythevalueofitstwosignals.Thetimelinebeginswith
asinglecalltonxWriteFrame.
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ThefollowingfigureshowsthedataprovidedtothesinglecalltonxWriteFrame.Each
frameisdisplayedwithCAN-specificelements.Forinformationaboutthedatareturnedfrom
thewritefunction,refertoRaw Frame Format.ThearrayprovidesvaluesforframesCandE.
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AssumingtheAutoStart?propertyusesthedefaultoftrue,eachsessionstartswithinthecall
tonxWriteFrame.Allframevaluestransmitimmediately,usingthesamesequenceasthe
array.

AlthoughframeCandEspecifyaslowertiminginthedatabase,theFrameOutputStream
modedisregardsthistimingandtransmitstheframevaluesinquicksuccession.

Withineachframevalues,thisexampleusesaninvalidtimestampvalue(0).Thisis
acceptable,becauseeachframevaluetimestampisignoredforthismode.

AlthoughframeCisspecifiedinthedatabaseasacyclicframe,thismodedoesnotrepeatits
transmit.UnliketheFrameOutputQueuedMode,theFrameOutputStreammodedoesnot
useCANframepropertiesfromthedatabase.

Signal Input Single-Point Mode
Thismodereadsthemostrecentvaluereceivedforeachsignal.Ittypicallyisusedforcontrol
orsimulationapplications,suchasHardwareIntheLoop(HIL).

Thismodedoesnotusequeuestostoreeachreceivedframe.Iftheinterfacereceives
twoframespriortocallingnxReadSignalSinglePoint,thatcallto
nxReadSignalSinglePointreturnssignalsforthesecondframe.

UsenxReadSignalSinglePointforthismode.

Youalsocanspecifyatriggersignalforaframe.Thissignalnameis:trigger:.<frame name>,
andonceitisspecifiedinthenxCreateSessionsignallist,itreturnsavalueof0.0ifthe
framedidnotarrivesincethelastRead(orStart),and1.0ifatleastoneframeofthisID
arrived.Youcanspecifymultipletriggersignalsfordifferentframesinthesamesession.For
multiplexedsignals,asignalmayormaynotbecontainedinareceivedframe.Todefinea
triggersignalforamultiplexedsignal,usethesignalname:trigger:.<frame name>.<signal 

name>.Thissignalreturns1.0onlyifaframewithappropriatesetmultiplexerbithasbeen
receivedsincethelastReadorStart.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinesshowsthreecallstonxReadSignalSinglePoint.
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Thefollowingfigureshowsthedatareturnedfromeachofthethreecallsto
nxReadSignalSinglePoint.Thesessioncontainsallfoursignals.

InthedatareturnedfromthefirstcalltonxReadSignalSinglePoint,values3and4are
returnedforthesignalsofframeC.ThevaluesofthefirstreceptionofframeC(1and2)were
lost,becausethismodereturnsthemostrecentvalues.

Intheframetimeline,Timeof0msindicatesthetimeatwhichthesessionstarted
to receive frames.ForframeE,noframeisreceivedpriortothefirstcallto
nxReadSignalSinglePoint,sothelasttwovaluesreturnthesignalDefaultValues.
For thisexample,assumethattheDefaultValueis0.0.

InthedatareturnedfromthesecondcalltonxReadSignalSinglePoint,values3and4are
returnedagainforthesignalsofframeC,becausenonewframehasbeenreceivedsincethe
previouscalltonxReadSignalSinglePoint.NewvaluesarereturnedforframeE
(5 and 6).

InthedatareturnedfromthethirdcalltonxReadSignalSinglePoint,bothframeCand
frameEarereceived,soallsignalsreturnnewvalues.
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Signal Input Waveform Mode
Usingthetimewhenthesignalframeisreceived,thismoderesamplesthesignaldatatoa
waveformwithafixedsamplerate.ThismodetypicallyisusedforsynchronizingXNETdata
withDAQmxanalog/digitalinputchannels.

UsenxReadSignalWaveformforthismode.

YouspecifytheresamplerateusingtheXNETSessionResampleRateproperty.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltonxReadSignalWaveform.Eachframecontains
itsname(CorE),followedbythevalueofitstwosignals.
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ThefollowingfigureshowsthedatareturnedfromnxReadSignalWaveform.Thesession
containsallfoursignalsandusesthedefaultresamplerateof1000.0.

InthedatareturnedfromnxReadSignalWaveform,t0providesanabsolutetimestampfor
thefirstsample.AssumingthisisthefirstcalltonxReadSignalWaveformafterstartingthe
session,thist0reflectsthatstartofthesession,whichcorrespondstoTime0msintheframe
timeline.Attime0ms,noframehasbeenreceived.Therefore,thefirstsampleofeach
waveformusesthesignalDefaultValue.Forthisexample,assumethedefaultvalueis0.0.

Intheframetimeline,frameCisreceivedtwicewithsignalvalues3and4.Inthewaveform
diagram,youcannotdistinguishthisfromreceivingtheframeonlyonce,becausethetimeof
eachframereceptionisresampledintothewaveformtiming.

Intheframetimeline,frameEisreceivedtwiceinfastsuccession,oncewithsignalvalues7
and8,thenagainwithsignals5and6.Thesetwoframesarereceivedwithinonesampleof
thewaveform(within1ms).TheeffectonthedatafromnxReadSignalWaveformisthat
valuesforthefirstframe(7and8)arelost.

Youcanavoidthelossofsignaldatabysettingthesessionresampleratetoahighrate.
NI-XNETtimestampsreceiveframestoanaccuracyof100ns.Therefore,ifyouusea
resamplerateof1000000(1MHz),eachframe’ssignalvaluesarerepresentedinthe
waveformswithoutlossofdata.Nevertheless,usingahighresampleratecanresultinalarge
amountofduplicated(redundant)values.Forexample,iftheresamplerateis1000000,
aframethatoccursoncepersecondresultsinonemillionduplicatedsignalvalues.
ThistradeoffbetweenaccuracyandefficiencyisadisadvantageoftheSignalInput
WaveformMode.
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TheSignalInputXYModedoesnothavethedisadvantagesmentionedpreviously.Thesignal
valuetimingisadirectreflectionofreceivedframes,andnoresamplingoccurs.SignalInput
XYModeprovidesthemostefficientandaccuraterepresentationofasequenceofreceived
signalvalues.

OneofthedisadvantagesofSignalInputXYModeisthatthesamplesarenotequidistant
intime.

Insummary,whenreadingasequenceofreceivedsignalvalues,useSignalInputWaveform
ModewhenyouneedtosynchronizeCAN/FlexRay/LINdatawithDAQmxanalog/digital
inputwaveformsordisplayCAN/FlexRay/LINdata.UseSignalInputXYModewhenyou
needtoanalyzeCAN/FlexRay/LINdata,forvalidationpurposes.

Signal Input XY Mode
Foreachframereceived,thismodeprovidestheframesignalsasatimestamp/valuepair.This
istherecommendedmodeforreadingasequenceofallsignalvalues.

ThetimestamprepresentstheabsolutetimewhentheXNETinterfacereceivedtheframe(end
offrame),accuratetomicroseconds.

UsenxReadSignalXYforthismode.

Thedataconsistsoftwotwo-dimensionalarrays,onefortimestampandoneforvalue.

Eachtimestamp/valuepairrepresentsavaluefromareceivedframe.Whensignalsexistin
differentframes,thearraysizemaybedifferentfromonesignaltoanother.

Thereceivedframesforthismodearestoredinqueuestoavoidsignaldataloss.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2ms.FrameEisanevent-drivenframe.Forinformationaboutcyclicandevent-driven
frames,refertoCyclic and Event Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork,followedbyasinglecalltonxReadSignalXY.Eachframecontainsitsname
(CorE),followedbythevalueofitstwosignals.
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ThefollowingfigureshowsthedatareturnedfromnxReadSignalXY.Thesessioncontains
allfoursignals.

FrameCwasreceivedfourtimes,resultinginfourvalidvaluesforthefirsttwosignals.
Frame Ewasreceivedthreetimes,resultinginthreevalidvaluesforthesecondtwosignals.
Thetimestampandvaluearraysarethesamesizeforeachsignal.Thetimestamprepresents
theendofframe,tomicrosecondaccuracy.

TheXYGraphdisplaysthedatafromnxReadSignalXY.Thisdisplayisanaccurate
representationofsignalchangesonthenetwork.
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Signal Output Single-Point Mode
Thismodewritessignalvaluesforthenextframetransmit.Ittypicallyisusedforcontrolor
simulationapplications,suchasHardwareIntheLoop(HIL).

Thismodedoesnotusequeuestostoresignalvalues.IfnxWriteSignalSinglePoint
iscalledtwicebeforethenexttransmit,thetransmittedframeusessignalvaluesfromthe
secondcalltonxWriteSignalSinglePoint.

UsenxWriteSignalSinglePointforthismode.

Youalsocanspecifyatriggersignalforaframe.Thissignalnameis:trigger:.<frame name>,
andonceitisspecifiedinthenxCreateSessionsignallist,youcanwriteavalueof0.0to
suppresswritingofthatframe,oranyvaluenotequalto0.0towritetheframe.Youcan
specifymultipletriggersignalsfordifferentframesinthesamesession.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelineshowsthreecallstonxWriteSignalSinglePoint.
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Thefollowingfigureshowsthedataprovidedtoeachofthethreecallsto
nxWriteSignalSinglePoint.Thesessioncontainsallfoursignals.

AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinthefirst
calltonxWriteSignalSinglePoint.FrameCtransmitsfollowedbyframeE,bothusing
signalvaluesfromthefirstcalltonxWriteSignalSinglePoint.

Ifatransmittedframecontainsasignalnotincludedintheoutputsession,thatsignaltransmits
itsDefaultValue.Ifatransmittedframecontainsbitsnosignaluses,thosebitstransmitthe
DefaultPayload.

AfterthesecondcalltonxWriteSignalSinglePoint,frameCtransmitsusingitsvalues
(3and4),butframeEdoesnottransmit,becauseitsminimalintervalof2.5mshasnotelapsed
sinceacknowledgmentoftheprevioustransmit.

BecausethethirdcalltonxWriteSignalSinglePointoccursbeforetheminimuminterval
elapsesforframeE,itsnexttransmitusesitsvalues(3and4).ThevaluesforframeEinthe
secondcalltonxWriteSignalSinglePointarenotused.

FrameCtransmitsthethirdtimeusingvaluesfromthethirdcalltothe
nxWriteSignalSinglePoint(5and6).BecauseframeCiscyclic,ittransmitsagainusing
thesamevalues(5and6).

Signal Output Waveform Mode
Usingthetimewhenthesignalframeistransmittedaccordingtothedatabase,thismode
resamplesthesignaldatafromawaveformwithafixedsamplerate.Thismodetypicallyis
usedforsynchronizingXNETdatawithDAQmxanalog/digitaloutputchannels.

Theresamplingtranslatesfromthewaveformtimingtoeachframe’stransmittiming.When
thetimefortheframetotransmitoccurs,itusesthemostrecentsignalvaluesinthewaveform
thatcorrespondtothattime.

UsenxWriteSignalWaveformforthismode.

YouspecifytheresamplerateusingtheResampleRateproperty.
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Theframesforthismodearestoredinqueues.

ThismodeisnotsupportedforaLINinterfaceoperatingasslave.Formoreinformation,refer
toLIN Frame Timing and Session Mode.

Example

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.

TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinebeginswithasinglecalltonxWriteSignalWaveform.

4 ms 5 ms 6 ms 7 ms 8 ms3 ms2 ms1 ms0 ms

Time

C1,2 C5,6 C7,8 C5,6

E5,6 E5,6E5,6
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ThefollowingfigureshowsthedataprovidedtothecalltonxWriteSignalWaveform.The
sessioncontainsallfoursignalsandusesthedefaultresamplerateof1000.0samplesper
second.

AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinthecall
tonxWriteSignalWaveform.FrameCtransmitsfollowedbyframeE,bothusingsignal
valuesfromthefirstsample(index0ofallfourYarrays).

Thewaveformelementst0(timestampoffirstsample)anddt(timebetweensamplesin
seconds)areignoredforthecalltonxWriteSignalWaveform.Transmitofframesstartsas
soonastheXNETsessionstarts.Theframepropertiesinthedatabasedetermineeachframe’s
transmittime.Thesessionresampleratepropertydeterminesthetimebetweenwaveform
samples.

Inthewaveforms,thesampleatindex1occursat1.0msintheframetimeline.Accordingto
thedatabase,frameCtransmitsonceevery2.0ms,andframeEislimitedtoanevent-driven
transmitwithinterval2.5ms.Therefore,thesampleatindex1cannotberesampledtoa
transmittedframeandisdiscarded.

Index2inthewaveformsoccursat2.0msintheframetimeline.FrameCisreadyforitsnext
transmitatthattime,sosignalvalues5and6aretakenfromthefirsttwoYarraysandused
fortransmitofframeC.FrameEstillhasnotreacheditstransmittimeof2.5msfromthe
previousacknowledgment,sosignalvalues1and2arediscarded.

Atindex3,frameEisallowedtotransmitagain,sosignalvalues5and6aretakenfromthe
lasttwoYarraysandusedfortransmitofframeE.FrameCisnotreadyforitsnexttransmit,
sosignalvalues7and8arediscarded.
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ThisbehaviorcontinuesforYarrayindices4through7.ForthecyclicframeC,every
secondsampleisusedtotransmit.Fortheevent-drivenframeE,everysampleisinterpreted
asanevent,suchthateverythirdsampleisusedtotransmit.

Althoughnotshownintheframetimeline,frameCtransmitsagainat8.0msand
every 2.0 ms thereafter.FrameCrepeatssignalvalues5and6untilthenextcallto
nxWriteSignalWaveform.BecauseframeEiseventdriven,itdoesnottransmitafter
the timelineshown,becausenoneweventhasoccurred.

Becausethewaveformtimingisfixed,youcannotuseittorepresenteventsinthedata.When
usedforeventdrivenframes,theframetransmitsasifeachsamplewasanevent.This
mismatchbetweenframetimingandwaveformtimingisadisadvantageoftheSignalOutput
Waveformmode.

WhenyouusetheSignalOutputXYMode,thesignalvaluesprovidedtonxWriteSignalXY
aremappeddirectlytotransmittedframes,andnoresamplingoccurs.Unlessyourapplication
requirescorrelationofoutputdatawithDAQmxwaveforms,SignalOutputXYModeisthe
recommendedmodeforwritingasequenceofsignalvalues.

Signal Output XY Mode
Thismodeprovidesasequenceofsignalvaluesfortransmitusingeachframe’stimingas
specifiedinthedatabase.Thisistherecommendedmodeforwritingasequenceofallsignal
values.

UsenxWriteSignalXYforthismode.Thetimestamparrayisunused(reserved).

Eachsignalvalueismappedtoaframefortransmit.Therefore,thearrayofsignalvaluesis
mappedtoanarrayofframestotransmit.Whensignalsexistinthesameframe,signalsatthe
sameindexinthearraysaremappedtothesameframe.Whensignalsexistindifferent
frames,thearraysizemaybedifferentfromonecluster(signal)toanother.

Theframesforthismodearestoredinqueues,suchthateverysignalprovidedistransmitted
inaframe.

Examples

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameEisanevent-drivenframethatusesatransmittime(minimuminterval)of
2.5 ms.Forinformationaboutcyclicandevent-drivenframes,refertoCyclic and Event 

Timing.

Eachframecontainstwosignals,oneinthefirstbyteandanotherinthesecondbyte.
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TheexampleusesCAN.Thefollowingfigureshowsatimelineofaframetransferonthe
CANnetwork.Eachframecontainsitsname(CorE),followedbythevalueofitstwosignals.
ThetimelinebeginswithasinglecalltonxWriteSignalXY.

ThefollowingfigureshowsthedataprovidedtonxWriteSignalXY.Thesessioncontains
allfoursignals.

4 ms 5 ms 6 ms 7 ms 8 ms3 ms2 ms1 ms0 ms
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AssumingtheAutoStart?propertyusesthedefaultoftrue,thesessionstartswithinacallto
nxWriteSignalXY.Thisoccursat0msinthetimeline.FrameCtransmitsfollowedby
frameE,bothusingsignalvaluesfromthefirstsample(index0ofallfourYarrays).

Accordingtothedatabase,frameCtransmitsonceevery2.0ms,andframeEislimitedtoan
event-drivenintervalof2.5ms.

At2.0msinthetimeline,signalvalues3and4aretakenfromindex1ofthefirsttwoYarrays
andusedfortransmitofframeC.

At3.5msinthetimeline,signalvalue5istakenfromindex1ofthethirdYarray.Because
thisisanewvalueforframeE,itrepresentsanewevent,sotheframetransmitsagain.
Becausenonewsignalvaluewasprovidedatindex1inthefourtharray,thesecondsignalof
frameEusesthevalue8fromtheprevioustransmit.

At4.0msinthetimeline,signalvalues5and6aretakenfromindex2ofthefirsttwoYarrays
andusedfortransmitofframeC.

BecausetherearenomoresignalvaluesforframeE,thisframenolongertransmits.FrameE
iseventdriven,sonewsignalvaluesarerequiredforeachtransmit.

BecauseframeCisacyclicframe,ittransmitsrepeatedly.Althoughtherearenomoresignal
valuesforframeC,thevaluesofthepreviousframeareusedagainat6.0msinthetimeline
andevery2.0msthereafter.IfnxWriteSignalXYiscalledagain,thenewsignalvaluesare
used.

ThenextexamplenetworkdemonstratesapotentialproblemthatcanoccurwithSignal
OutputXYmode.

Inthisexamplenetwork,frameCisacyclicframethattransmitsonthenetworkonceevery
2.0ms.FrameXisacyclicframethattransmitsonthenetworkonceevery1.0ms.Eachframe
containstwosignals,oneinthefirstbyteandanotherinthesecondbyte.Thetimelinebegins
withasinglecalltonxWriteSignalXY.
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ThefollowingfigureshowsthedataprovidedtonxWriteSignalXY.Thesessioncontains
allfoursignals.

ThenumberofsignalvaluesinallfourYarraysisthesame.Thefourelementsofthearrays
aremappedtofourframes.TheproblemisthatbecauseframeXtransmitstwiceasfastas
frameC,theframesforthelasttwoarraystransmittwiceasfastastheframesforthefirst
twoarrays.

4 ms 5 ms 6 ms 7 ms 8 ms3 ms2 ms1 ms0 ms

Time
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TheresultisthatthelastpairofsignalsforframeX(1and2)transmitoverandover,untilthe
timelinehascompletedforframeC.Thissortofbehaviorusuallyisunintended.TheSignal
OutputXYmodegoalistoprovideacompletesequenceofsignalvaluesforeachframe.

Thebestwaytoresolvethisissueistoprovideadifferentnumberofvaluesforeachsignal,
suchthatthenumberofelementscorrespondstothetimelineforthecorrespondingframe.If
thepreviouscalltonxWriteSignalXYprovidedeightelementsforframeX(lasttwoY
arrays)insteadofjustfourelements,thiswouldhavecreatedacomplete8.0mstimelinefor
bothframes.

Althoughyouneedtoresolvethissortoftimelineforcyclicframes,thisisnotnecessarilytrue
forevent-drivenframes.Foranevent-drivenframe,youmaydecidesimplytopasseither
zerooronesetofsignalvaluestonxWriteSignalXY.Whenyoudothis,eachcallto
nxWriteSignalXYcangenerateasingleevent,andtheoveralltimelineisnotamajor
consideration.

Conversion Mode
ThismodeisintendedtoconvertNI-XNETsignaldatatoframedataorviceversa.Itdoesnot
useanyNI-XNEThardware,andyoudonotspecifyaninterfacewhencreatingthismode.

ConversionoccurswiththenxConvertFramesToSignalsSinglePointor
nxConvertSignalsToFramesSinglePointfunctions.NoneoftheReadorWrite
functionsworkwiththismode;theyreturnanerrorbecausehardwareI/Oisnotpermitted.

ConversionworkssimilartoSingle-Pointmode.Youspecifyasetofsignalsthatcanspan
multipleframes.Signaltoframeconversionreadsasetofvaluesforthesignalsspecifiedand
writesthemtotherespectiveframe(s).Frametosignalconversionparsesasetofframesand
returnsthelatestsignalvaluereadfromacorrespondingframe.

Example 1: Conversion of CAN Frames to Signals

SupposeyouhaveadatabasewithaCANframewithID0x123andtwounsignedbytesignals
assignedtoit(byte1andbyte2).
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Creatinganappropriateconversionsessionandcalling
nxConvertFramesToSignalsSinglePointwiththefollowinginput:

resultsinthefollowingsignalvaluesbeingreturned:

Explanation:Thedataaretakenfromframe4.Frames1and3areignoredbecausetheyhave
awrong(unmatched)ID.Frame2isignoredbecauseitsdataareoverwrittenlaterwiththe
valuesfromframe4,becauseframesareprocessedintheorderofinput.
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Example 2: Conversion of Signals to FlexRay Frames

SupposeyouhavetwoFlexRayframeswithslotID3and6,andeachonehasassigneda
two-byte,BigEndiansignalatbyte2and3(zerobased).Supposealsothatallrelevantdefault
valuesofothersignalsintheframeare0.

Creatinganappropriateconversionsessionandcalling
nxConvertSignalsToFramesSinglePointwiththefollowinginput:

causesthefollowingframestobegenerated:

Explanation:Thefirstsignalisconvertedtothebytesequence0x01,0x02(1256+2),and
thebytesequenceisplacedatbyte2oftheframewithslotID3.Thesecondsignalis
convertedtobytesequence0x03,0x04(3256+4)andplacedatbyte2oftheframewith
slotID6.Allotherdataarefilledwiththedefaultvalues(0).
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J1939 Sessions

IfyouuseaDBCfiledefiningaJ1939databaseorcreateastreamsessionwiththecluster
name:can_j1939:,youwillcreateaJ1939XNETsession.IfthesessionisrunninginJ1939
mode,thesessionpropertyapplicationprotocolreturnsnxAppProtocol_J1939insteadof
nxAppProtocol_None.Thispropertyisreadonly,asyoucannotchangetheapplication
protocolwhilethesessionisrunning.

FIBEXdatabasesdonotdefinesupportforJ1939inthestandard.IfyousaveaJ1939database
toFIBEXintheNI-XNETDatabaseEditororwiththenxdbSaveDatabaseAPIfunction,
theJ1939propertiesaresavedinaFIBEXextensiondefinedbyNationalInstrumentsinthe
FIBEXXMLfile.

Compatibility Issue
IfyouhaveusedaJ1939databasewithaversionofNI-XNETthatdoesnotsupportJ1939,
thesessionnowopensinJ1939mode,whichdefinesadifferentbehaviorthananon-J1939
session.Thismaybreakthecompatibilityofyourapplication.Toavoidissues,youcanignore
theapplicationprotocolforthedatabasealiasinquestion.

Completethefollowingstepstosetwhetherthedatabaseapplicationprotocolisusedor
ignoredwhenthealiasisadded:

1. LaunchtheNI-XNETDatabaseEditor.

2. Fromthemainmenu,selectFile»Manage Aliases,whichopenstheManage NI-XNET 

Databasesdialog.

3. IntheManage NI-XNET Databasesdialog,clicktheAdd Aliasbutton,whichopens
theAdd Alias to NI-XNET Database…dialog.

4. Browsetothedatabasefiletoadd.IftheprotocolfortheselecteddatabaseisCANand
theapplicationprotocolisJ1939,anIgnore Application Protocolcheckboxis
displayed,asshowninthefollowingfigure.
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5. TohaveNI-XNETinterpretthealiasasanaliasforaJ1939database,leaveIgnore 

Application Protocolunchecked.TohaveNI-XNETinterpretthealiasasanaliasfora
plainCANdatabase,checkIgnore Application Protocol.

6. ClickOKtocompletethealiasaddition.

J1939 Basics
AJ1939networkconsistsofECUsconnectedbyaCANbusrunningat250kbaudrate.Some
newernetworksmightusea500kbaudrate.AphysicalECUcancontainoneormorelogical
ECUscallednodesorControllerApplications.ThisdescriptionreferstoitasanodeorECU.

J1939applicationprotocolusesa29-bitextendedframeidentifier.TheIDisdividedinto
severalparts:

• Source Address (8 bits):Determinestheaddressofthenodetransmittingtheframe.By
examiningtheSourceAddresspartoftheID,thereceivingsessioncanrecognizewhich
nodehassenttheframe.

• PGN (18 bits):Identifiestheframeanddefineswhichsignalsitcontains.

• Priority (3 bits):PriorityisusedwhenmultipleCANframesaresentonthebusat
exactlythesametime.Inthiscase,theCANframewiththehigherpriority(lower
number)istransmittedbeforethelowerpriorityframe.TheCANstandarddefinesthe
CANframespriority(lowerIDshavehigherpriority).Therefore,theJ1939prioritybits
arethemostsignificantbitsintheID.ThisensuresthattheIDvaluewithahigherpriority
isalwayslower,independentofthePGNandSourceAddress,asshowninthefollowing
figure.
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Youcansendaframetoaglobaladdress(allnodes)oraspecificaddress(nodewiththis
address).ThisinformationiscodedinsidethePGNasshowninthefollowingfigure.

ThePFvalueintheidentifierdefineswhetherthemessagehasaglobalorspecificdestination:

• 0–239(0x00–0xEF):specificdestination

• 240–255(0xF0–0xFF):globaldestination

IntheCANidentifier,thislookslikethefollowing(X=don’tcare):

• 0xXXF0XXXXto0xXXFFXXXXaremessageswithglobaldestination(broadcast)

• 0xXX00XXXXto0xXXEFXXXXaremessageswithspecificdestination

Forglobalmessages,thePSbyteoftheIDdefinesgroupextension.Thisextendsthenumber
ofpossibleglobalPGNsto4096(0xF000to0xFFFF).

Fordestination-specificmessages,PSdefinesthedestinationaddress,soPFdefinesonly240
destination-specificPGNs(0–239).

DPandEDPbitsincreasethenumberofpossiblePGNsbydefiningdatapages.EDP,
however,alwaysissetto0inJ1939,soonlyDPcanbesetto0or1,whichdoublesthenumber
ofPGNsdescribedabove.ThemaximumnumberofpossiblePGNs(andso,different
messages)inJ1939is2*(4096+240)=8672.

Fornodeaddresses(sourceaddressanddestinationaddress),theIDreserves8bit,which
allowsvaluesfrom0to255.Twovalueshaveaspecialmeaning:

• 254isthenulladdress.Thismeansthereisnovalidaddressassignedtoanodeyet.

• 255istheglobaladdress.ThisallowssendingevenPGNswithPF0to239toaglobal
destination.

Node Addresses in NI-XNET
AnewlycreatedXNETsessionhasnonodeaddress.IfyoureadtheJ1939NodeAddress
propertyaftercreatingasession,itreturnsthevalue254(nulladdress).

28 26 25 8 7 0

Prio PGN Source Addr

28 26 25 8 7 0
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AreceivingXNETsessionwithoutaddresscanreadallframesfromthebus.Areceiving
XNETsessionwithanassignedaddresscanreadonlyframeswithaglobaldestination
address(255)andframessenttothisaddress,butnotframessenttoothernodes.

AtransmittingXNETsessionrequiresanodeaddress.Allnodesinthenetworkmusthave
differentnodeaddresses;otherwise,twonodescouldsendaframewiththesameCAN
identifier,whichisnotallowedbytheCANstandard.Toensurethateachnodehasadifferent
address,J1939definesaprocedurecalledaddressclaimingtoobtainanaddressonthe
network.Therearetwopropertiesrequiredforaddressclaiming:

• Nodename(64bitvalue)

• Nodeaddress

Thenodenameidentifiesanode(ECU)andusuallyissavedinthedatabase.EachECUinthe
networkhasauniquenodename.Fortheaddressclaimingprocedure,therearetwoimportant
featuresofthenodenamevalue:

• Priority:Thelowernamevaluehasthehigherpriority.

• Arbitraryaddresscapability(bit63=1):Thisnodecanuseadifferentaddressthan
specifiedincaseofconflict.

Thearbitraryaddresscapabilityisdefinedinthehighestsignificantbitofthevalue(bit63).
Allarbitrary-capablenameshavealowerprioritythannonarbitrary-capablenames.

Address Claiming Procedure
Toobtainanaddressonthenetwork,settheJ1939/NodeNameandJ1939/NodeAddress
propertiesorsettheJ1939/ECUproperty(whichisequivalenttosettingtheotherproperties
usingthevaluesintheECUobjectinthedatabase).AftersettingtheNodeAddress(toavalue
lessthan254),XNETsendsanaddressclaimedmessageandwaits300msfortheresponse
fromthenetwork.Ifnoothernodeisusingthisaddress,thereisnoresponsetothemessage;
afterthetimeout,theaddressisgrantedtothesessionandthesessioncantransmitframeson
thenetwork.

Duringtheclaimingprocedure,thenodeaddresspropertyreturnsthenulladdress(254),so
youcanpollthisaddressuntilitgetsavalidvalue.

Iftheaddresscannotbegrantedtothesession(forexample,whenthenameisnotarbitrary
andanothernodewithhigherpriorityusesthenodeaddress),theaddressisnotgranted.After
timeout,theJ1939CommStateindicatesthereasonforfailedaddressclaiming.Ifthenode
nameisarbitraryaddresscapable,NI-XNETtriestofindanotheraddressandclaimit.This
procedurecantakesometimedependingonhowfasttheothernodesrespondtotheaddress
claimedmessage.

NI-XNETexamplescontaintheaddressclaimingprocedure,whichyoucanuseinyour
applications.
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TheframestransmittedduringaddressclaimingarenotpassedtotheJ1939inputsession.To
seethoseframes,openanon-J1939CANsession,whichcanberunningparallelwithaJ1939
sessiononthesameinterface.

Transmitting Frames
Whentransmittingframes,thegrantedaddressofthenodeautomaticallyreplacesthesource
addresspartoftheidentifier.

Transmitting Frames without Granted Node Address
Inyourapplication,youmaywantasessiontotransmitframesusingthesourceaddress
providedintheidentifierinthedatabaseortheframedata.Ifyoudonotassignavalidaddress
toasession(orsettheaddressto254explicitly),NI-XNETdoesnotchangetheaddressin
yourframeidentifierbeforetransmitting.Ifatransmittingsessionwithoutanaddresstriesto
sendaframewithoutavalidaddressintheidentifier,thisreturnsanerror.

Mixing J1939 and CAN Messages
J1939framesinthedatabaseandCANframesdatainXNETincludetheApplicationProtocol
property.ThismeansyoucanmixJ1939andstandardCANmessagesinonesession.
StandardCANmessagescannotexceed8bytesanddonotusethenodeaddress.

InstandardCANframes,thecompleteidentifierisconsideredastheCANmessageidentifier;
inJ1939,onlythePGNdeterminesthemessage.FrameswiththesamePGNbutdifferent
priorityorsourceaddressareconsideredthesamemessage.

ReceivedframeswithextendedidentifieralwaysareconsideredJ1939frames.Ifyouuse
extendedCANframesasnon-J1939frames,youmustprocessthereceiveddatatoupdatethe
ApplicationProtocolproperty.

Transport Protocol (TP)
Whenyouuseframeswithmorethan8bytes,NI-XNETautomaticallyusestheJ1939
transportprotocoltotransmitandreceivetheframes.Youdonotreceiveanytransport
protocolmanagementmessagesinthesessions.Whenthisisrequired,youmustopena
non-J1939CANsession,whichcanberunningparalleltoaJ1939sessiononthesame
interface.

Transportprotocoldefinesmanypropertiesusedtochangethebehavior(forexample,
timing).

Iferrorsoccurinthetransportprotocol,theyarenotreporteddirectlyfromthereadfunction.
YoucanmonitorerrorsintheTPbyreadingtheJ1939CommStatewiththenxReadState
function.
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Notethatthetransportprotocolisnotusingthepriorityintheidentifier,andthepriorityvalue
isnottransmittedwiththeTP.ReceivedTPmessageshavethepriorityalwayssetto0.

NI-XNET Sessions
YoucanuseallNI-XNETsessionmodeswithJ1939protocol,whetherornottheframesuse
transportprotocol.Thisincludesframeandsignalsessionsinqueued,singlepoint,orstream
mode.

Not Supported in the Current NI-XNET Version

Signal Ranges
Forcodedsignalvaluesinframes,J1939reservesspecialvaluestotransmitspecificindicators
(forexample,theerrorindicator).ThecurrentNI-XNETversiondoesnotsupportthis;those
valuesareconvertedtosignalvalues.ThisbehaviormaychangeinafutureNI-XNETversion.

CAN FD, ISO Versus Non-ISO

BoschpublishedseveralversionsoftheCANspecification,suchasCAN2.0,publishedin
1991.Thisspecificationhastwoparts;partAisforthestandardformatwithan11-bit
identifier,andpartBisfortheextendedformatwitha29-bitidentifier.CAN2.0supports
frameswithpayloadupto8bytesandtransmissionspeedupto1Mbaud.

Toallowfastertransmissionrates,in2012BoschreleasedCANFD1.0(CANwithFlexible
Data-Rate),supportingapayloadlengthupto64bytesandfasterbaudrates.ISOlater
standardizedCANFD.ISOCANFD11898-1:2015introducedsomechangestotheoriginal
CANFD1.0protocolfromBosch,whichmadetheCANFD1.0(non-ISOCANFD)andISO
CANFDprotocolsincompatible.ThesechangesarenowavailableunderISO11898-1:2015.
Thestandardscannotcommunicatewitheachother.

NI-XNETsupportsbothISOCANFDandnon-ISOCANFD.ThedefaultisISOCANFD.
TheNI-XNETAPIbehaviorsupportingISOCANFDmodehasbeenchangedslightlyto
allownewfeaturescomparedtotheNon-ISOFDmode.InNon-ISOCANFDmode,you
mustusetheInterface:CAN:TransmitI/OModesessionpropertytoswitchtheCANI/O
modeoftransmittedframes.InISOCANFDmode,thetransmissionmodeisspecifiedinthe
database(CAN:I/OModeproperty)or,whenthedatabaseisnotused,intheframetypefield
oftheframeheader.

ReceiveddataframesinNon-ISOCANFDmodealwayshavethetypeCANData,whilein
ISOCANFDmodethetypeismorespecific,indicatingtheprotocolinwhichtheframehas
beentransmitted(CAN2.0,CANFD,orCANFD+BRS).
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BecauseanexistingCANFDapplicationdevelopedwithNI-XNET15.0(whichsupported
non-ISOCANFDonly)mightnotworkwiththeAPIchangesforISOCANFD,NI-XNET
15.5hasintroducedaLegacyISOmode.Inthismode,theAPIbehavioristhesameasin
Non-ISOCANFDmode,butitcommunicatesonthebususingISOCANFDmode.

YoudefinetheISOCANFDmodewhenyouaddanaliasforadatabasesupportingCANFD.
Inadialogbox(ornxdbAddAlias64),youdefinewhetherthemodedefaultisISOCANFD,
Non-ISOCANFD,orLegacyISOmode.Inthesession,youstillcanchangetheISOmode
withanInterface:CAN:FDISOModeproperty.
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NI-XNET API for C Reference

ThissectiondescribestheNI-XNETCfunctionsandproperties.

Functions

ThissectionincludestheNI-XNETfunctions.

nxBlink

Purpose

BlinksLEDsfortheXNETinterfacetoidentifyitsphysicalportinthesystem.

Format

nxStatus_t _NXFUNC nxBlink (

nxSessionRef_t InterfaceRef,

u32 Modifier);

Inputs

nxSessionRef_t InterfaceRef

TheXNETInterfaceI/Oname.

u32 Modifier

ControlsLEDblinking:

Disable (0)

Disableblinkingforidentification.ThisoptionturnsoffbothLEDsfortheport.

Enable (1)

Enableblinkingforidentification.BothLEDsoftheinterface’sphysicalportturnon
andoff.ThehardwareblinkstheLEDsautomaticallyuntilyoudisable,sothereis
noneedtocallthenxBlinkfunctionrepetitively.

BothLEDsblinkgreen(notred).Theblinkingrateisapproximatelythreetimesper
second.
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Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

EachXNETdevicecontainsoneortwophysicalports.Eachportislabeledonthehardware
asPort 1orPort 2.TheXNETdevicealsoprovidestwoLEDsperport.Foratwo-portboard,
LEDs1and2areassignedtoPort1,andLEDs3and4areassignedtophysicalPort2.

WhenyourapplicationusesmultipleXNETdevices,thisfunctionhelpstoidentifyeach
interfacetoassociateitssoftwarebehaviortoitshardwareconnection(port).Priortorunning
yourXNETsessions,youcancallthisfunctiontoblinktheinterfaceLEDs.

Forexample,ifyouhaveasystemwiththreePCICANcards,eachwithtwoports,youcan
usethisfunctiontoblinktheLEDsforinterfaceCAN4,toidentifyitamongthesixCAN
ports.

TheLEDsofeachportsupporttwostates:

• Identification:BlinkLEDstoidentifythephysicalportassignedtotheinterface.

• In Use:LEDbehaviorthatXNETsessionscontrol.

Identification LED State

YoucanusethenxBlinkfunctiononlyintheIdentificationstate.Ifyoucallthisfunction
whileoneormoreXNETsessionsfortheinterfaceareopen(created),itreturnsanerror,
becausetheport’sLEDsareintheInUsestate.

In Use LED State

WhenyoucreateanXNETsessionfortheinterface,theLEDsforthatphysicalporttransition
totheInUsestate.IfyoucalledthenxBlinkfunctionpreviouslytoenableblinkingfor
identification,thatLEDbehaviornolongerapplies.TheInUseLEDstateremainsuntilall
XNETsessionsarecleared.Thistypicallyoccurswhentheapplicationterminates.The
patternsthatappearontheLEDswhileInUsearedocumentedintheLEDssectionof
Chapter 3,NI-XNET Hardware Overview.
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nxClear

Purpose

Clears(closes)theXNETsession.

Format

nxStatus_t nxClear (

nxSessionRef_t SessionRef);

Inputs

nxSessionRef_t SessionRef

Thereferencetothesessiontoclear.Thissessionreferenceisreturnedfrom
nxCreateSession.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionstopscommunicationforthesessionandreleasesallresourcesthesessionuses.
nxClearinternallycallsnxStopwithnormalscope,soifthisisthelastsessionusingthe
interface,communicationstops.

YoutypicallyusenxClearwhenyouneedtocleartheexistingsessiontocreateanewsession
thatusesthesameobjects.Forexample,ifyoucreateasessionforaframenamedframeA
usingFrameOutputSingle-Pointmode,thenyoucreateasecondsessionforframeAusing
FrameOutputQueuedmode,thesecondcalltonxCreateSessionreturnsanerror,because
frameAcanbeaccessedusingonlyoneoutputmode.IfyoucallnxClearbeforethe
secondnxCreateSessioncall,youcanclosetheprevioususeofframeAtocreatethenew
session.
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nxConnectTerminals

Purpose

ConnectsterminalsontheXNETinterface.

Format

nxStatus_t _NXFUNC nxConnectTerminals (

nxSessionRef_t SessionRef,

const char * source,

const char * destination);

Inputs

nxSessionRef_t SessionRef

Thereferencetothesessiontousefortheconnection.

const char * source terminal

Theconnectionsourcename.

const char * destination terminal

Theconnectiondestinationname.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionconnectsasourceterminaltoadestinationterminalontheinterfacehardware.
TheXNETterminalrepresentsanexternalorinternalhardwareconnectionpointona
NationalInstrumentsXNEThardwareproduct.ExternalterminalsincludePXITriggerlines
foraPXIcardorRTSIterminalsforaPCIcard.Internalterminalsincludetimebases(clocks)
andlogicalentitiessuchasastarttrigger.

TheterminalinputsusetheTerminalI/Onames.Typically,oneofthepairisaninternaland
theotheranexternal.
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Valid Combinations of Source/Destination

Thefollowingtablelistsallvalidcombinationsofsource terminalanddestination 
terminal.

Source

Destination

PXI_Trigx

FrontPanel0

FrontPanel1

Start 

Trigger

Master

Timebase 

Log 

Trigger

PXI_Trigx X X   

FrontPanel0
FrontPanel1

X X   

PXI_Star1 X X  X X

PXI_Clk101 X X X  X

StartTrigger   X X X

CommTrigger   X X X

FlexRayStartCycle2   X X X

FlexRayMacrotick2   X  X

1MHzTimebase   X X X

10MHzTimebase  X X X X

1ValidonlyonPXIhardware.

2ValidonlyonFlexRayhardware.
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Source Terminals

Thefollowingtabledescribesthevalidsource terminals.

Source Terminal Description

PXI_Trigx Selectsageneral-purposetriggerlineastheconnectionsource(input),where
xisanumberfrom0to7.ForPCIcards,thesearetheRTSIlines.ForPXI
cards,thesearethePXITriggerlines.ForCSeriesmodulesina
CompactDAQchassis,allmodulesinthechassisautomaticallysharea
commontimebase.ForinformationaboutroutingtheStartTriggerfor
CompactDAQ,refertotheXNETSessionInterface:SourceTerminal:Start
Triggerproperty.

FrontPanel0
FrontPanel1

Selectsageneral-purposeFrontPanelTriggerlineastheconnectionsource
(input).

PXI_Star SelectsthePXIstartriggersignal.

WithinaPXIchassis,somePXIproductscansourcestartriggerfromSlot2
toallhigher-numberedslots.PXI_StarenablesthePXIXNEThardwareto
receivethestartriggerwhenitisinSlot3orhigher.

Note:YoucannotusethisterminalwithaPCIdevice.

PXI_Clk10 SelectsthePXI10MHzbackplaneclock.Theonlyvaliddestination 
terminalforthissourceisMasterTimebase.Thisroutesthe10MHzPXI
backplaneclockforuseastheXNETcardtimebase.Whenyouuse
PXI_Clk10astheXNETcardtimebase,youalsomustusePXI_Clk10asthe
timebaseforotherPXIcardstoperformsynchronizedinput/output.

Note:YoucannotusethisterminalwithaPCIdevice.

StartTrigger Selectsthestarttrigger,whichistheeventsetwhentheStartInterface
transitionoccurs.Thestarttriggeristhesameforallsessionsusingagiven
interface.

YoucanroutethestarttriggerofthisXNETcardtothestarttriggerofother
XNETorDAQcardstoensurethatsamplingbeginsatthesametimeon
bothcards.Forexample,youcansynchronizetwoXNETcardsbyrouting
StartTriggerasthesource terminalononeXNETcardandthenrouting
StartTriggerasthedestination terminalontheotherXNETcard,with
bothcardsusingthesamePXITriggerlinefortheconnections.
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CommTrigger Selectsthecommunicatingtrigger,whichistheeventsetwhentheComm
StateRunningtransitionoccurs.Thecommunicatingtriggeristhesamefor
allsessionsusingagiveninterface.

YoucanroutethecommunicatingtriggerofthisXNETcardtothestart
triggerofotherXNETorDAQcardstoensurethatsamplingbeginsatthe
sametimeonbothcards.

Thecommunicatingtriggerissimilartoastarttrigger,butisusedifyour
clocksourceistheFlexRayMacrotick,whichisnotavailableuntilthe
interfaceisproperlyintegratedintothebus.Becauseyoucannotgeneratea
starttriggertoanotherinterfaceuntilthesynchronizationclockisalso
available,youcanusethistriggertoallowfortheclockunderthisspecial
circumstance.

FlexRayStartCycle SelectstheFlexRayStartofCyclesasanadvancedtriggersource.

Thisgeneratesarepeatingpulsethatexternalhardwarecanuseto
synchronizeameasurementorotheractionwitheachFlexRaycycle.

Note:YoucanusethisterminalonlywithaFlexRaydevice.

FlexRayMacrotick SelectstheFlexRayMacrotickasatimingsource.TheFlexRayMacrotickis
thebasicunitoftimeinaFlexRaynetwork.

Youcanusethissource terminaltosynchronizeothermeasurementsto
theactualtimeontheFlexRaybus.Inthisscenario,youwouldconfigurethe
FlexRayMacrotickasthesource terminalandrouteittoaPXITrigger
orfrontpanelterminal.AftertheinterfaceiscommunicatingtotheFlexRay
network,theMacroticksignalbecomesavailable.

YoualsocanconnecttheFlexRayMacroticktotheMasterTimebase.This
configuresthecounterthattimestampsreceivedframestorunsynchronized
toFlexRaytime,andalsoallowsyoutoreadtheFlexRaycyclemacrotickto
doadditionalsynchronizationwiththeFlexRaybusinyourapplication.

Note:YoucanusethisterminalonlywithaFlexRaydevice.

Source Terminal Description
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Destination Terminals

Thefollowingtabledescribesthevaliddestination terminals.

1MHzTimebase SelectstheXNETcard’slocal1MHzoscillator.Theonlyvalid 
destination terminalsforthissourcearePXITrigger0–PXITrigger7.

Thissource terminalroutestheXNETcardlocal1MHzclocksothatother
NIcardscanuseitasatimebase.Forexample,youcansynchronizetwo
XNETcardsbyconnecting1MHzTimebasetoPXI_TrigxononeXNETcard
andthenconnectingPXI_TrigxtoMasterTimebaseontheotherXNETcard.

10MHzTimebase SelectstheXNETcard’slocal10MHzoscillator.ThisroutestheXNETcard
local10MHzclockforuseasatimebasebyotherNIcards.Forexample,you
cansynchronizetwoXNETcardsbyconnecting10MHzTimebaseto
PXI_TrigxononeXNETcardandthenconnectingPXI_Trigxto
MasterTimebaseontheotherXNETcard.

Destination 

Terminal Description 

PXI_Trigx Selectsageneral-purposetriggerlineastheconnectiondestination(output),
wherexisanumberfrom0to7.ForPCIcards,thesearetheRTSIlines.For
PXIcards,thesearethePXITriggerlines.ForCSeriesmodulesina
CompactDAQchassis,allmodulesinthechassisautomaticallysharea
commontimebase.ForinformationaboutroutingtheStartTriggerfor
CompactDAQ,refertotheXNETSessionInterface:SourceTerminal:Start
Triggerproperty.

Caution NI-XNETdoesnotautomaticallyreservePXItrigger
lines.Drivingthesamelinefromtwodevicesmaycausehardware
damage.BeforeconfiguringaPXItriggerlineasadestination
terminal,reserveitthroughthePXIchassispropertiesin
NI Measurement&AutomationExplorer.

FrontPanel0
FrontPanel1

Selectsageneral-purposeFrontPanelTriggerlineastheconnection
destination(output).

Source Terminal Description
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StartTrigger Selectsthestarttrigger,whichistheeventthatallowstheinterfacetobegin
communication.Thestarttriggeroccursonthefirstsource terminal
low-to-hightransition.Thestarttriggeristhesameforallsessionsusinga
giveninterface.ThiscausestheStartInterfacetransitiontooccur.

YoucanroutethestarttriggerofanotherXNETorDAQcardtoensurethat
samplingbeginsatthesametimeonbothcards.Forexample,youcan
synchronizewithanM-SeriesDAQMIOcardbyroutingtheAIstarttrigger
oftheMIOcardtoaRTSIlineandthenroutingthesamePXITriggerline
withStartTriggerasthedestination terminalontheXNETcard.

Thedefault(disconnected)stateofthisdestinationmeansthestarttrigger
occurswhennxStartisinvokedwiththescopesettoeitherNormalor
InterfaceOnly.Alternately,ifAutoStart?isenabled,readingorwritingtoa
sessionmaystarttheinterface.

MasterTimebase MasterTimebaseinstructstheXNETcardtousetheconnectionsource 
terminalasthemastertimebase.TheXNETcardusesthismastertimebase
forinputsampling(includingtimestampsofreceivedmessages)aswellas
periodicoutputsampling.

YourXNEThardwaresupportsincomingfrequenciesof1MHz,10MHz,
and20MHz,andautomaticallydetectsthefrequencywithoutanyadditional
configuration.

Forexample,youcansynchronizeaCANandDAQMSeriesMIOcardby
connectingthe10MHzoscillator(boardclock)oftheDAQcardtoa
PXI_Trigline,andthenconnectingthesamePXI_Triglineasthesource 
terminal.

ForPXIandPXIExpressformfactorhardware,youalsocanusePXI_Clk10
asthesource terminal.ThisreceivesthePXI10MHzbackplaneclock
foruseasthemastertimebase.

MasterTimebaseappliesseparatelytoeachportofamultiportXNETcard,
meaningyoucouldruneachportoffofaseparateincoming(oronboard)
timebasesignal.

Destination 

Terminal Description 
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IfyouareusingaPCIboard,thedefaultconnectiontotheMasterTimebase
isthelocaloscillator.IfyouareusingaPXIorPXIExpressboard,thedefault
connectiontotheMasterTimebaseisthePXI_Clk10signal,ifitisavailable.
SomechassisallowPXI_Clk10tobeturnedoff.Inthiscase,thehardware
automaticallyusesthelocaloscillatorasthedefaultMasterTimebase.

LogTrigger TheLogTriggerterminalgeneratesaframewhenitdetectsarisingedge.
Whenconnected,thisframeistransferredintothequeueoftheFrameStream
Inputsessionifthesessionisstarted.Forinformationaboutthisframe,
includingtheinterpretationoftheframepayload,refertoSpecial Frames.

Destination 

Terminal Description 
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nxConvertFramesToSignalsSinglePoint

Purpose

ConvertsbetweenNI-XNETframesandsignalsusingasessionofConversionMode.

Format

nxStatus_t nxConvertFramesToSignalsSinglePoint (

nxSessionRef_t SessionRef,

void * FrameBuffer,

u32 NumberOfBytesForFrames,

f64 * ValueBuffer,

u32 SizeOfValueBuffer,

nxTimestamp_t * TimestampBuffer,

u32 SizeOfTimestampBuffer);

Inputs

nxSessionRef_t SessionRef

Thesessiontoconvert.ThissessionisreturnedfromnxCreateSession.Thesession
modemustbeConversion.

void * FrameBuffer

Providesthearrayofbytes,representingframestoconvert.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thisframe
formatisthesameforreadandwriteofrawdataandalsoisusedforlogfileexamples.

Forinformationaboutwhichelementsoftherawframeareapplicable,refertoRaw 

Frame Format.

Thedatayouwriteisqueuedfortransmitonthenetwork.Usingthedefaultqueue
configurationforthismode,youcansafelywrite1536framesifyouhaveasufficiently
longtimeout.Towritemoredata,refertotheXNETSessionNumberofValuesUnused
propertytodeterminetheactualamountofqueuespaceavailableforwriting.

u32 NumberOfBytesForFrames

Thesize(inbytes)ofthebufferpassedtoFrameBuffer.Thisisusedtocalculatethe
numberofframestoconvert.

u32 SizeOfValueBuffer

Youshouldsetthistothesize(inbytes)ofthearraypassedtoValueBuffer.Ifthisis
toosmalltofitoneelementforeachsignalinthesession,anerrorisreturned.
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u32 SizeOfTimestampBuffer

Youshouldsetthistothesize(inbytes)ofthearraypassedtoTimestampBuffer.If
TimestampBufferisnotNULL,andthisistoosmalltofitoneelementforeachsignal
inthesession,anerrorisreturned.

Outputs

f64* ValueBuffer

Returnsaone-dimensionalarrayofsignalvalues.Eachsignalvalueisscaled,64-bit
floatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.Theorderof
signalsinthearraycorrespondstotheorderinthesessionlist.

Thedatareturnsthemostrecentvaluereceivedforeachsignal.Ifmultipleframesfora
signalarereceivedsincethepreviouscalltonxReadSignalSinglePoint(orsession
start),onlysignaldatafromthemostrecentframeisreturned.

Ifnoframeisreceivedforthecorrespondingsignalssinceyoustartedthesession,the
XNETSignalDefaultValueisreturned.

nxTimestamp_t* TimestampBuffer

Optionallyreturnsaone-dimensionalarrayoftimestampvaluesofthetimeswhenthe
correspondingsignalvaluesarrived.Eachtimestampvalueisthenumberof100ns
incrementssinceJan1,160112:00AMUTC.

YoucanpassTimestampBufferasNULL;inthiscase,notimestampsarereturned.
Youalsoshouldpass0toSizeOfTimeStampBufferinthiscase.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

TheframespassedintotheFrameBufferarrayarereadonebyone,andthesignalvalues
foundarewrittentointernalbuffersforeachsignal.Framesareidentifiedbytheiridentifier
(FlexRay:slot)field.Framesunknowntothesessionaresilentlyignored.Afterallframesin
theFrameBufferarrayareprocessed,theinternalsignalbuffers’statusisreturnedinthe
ValueBufferarray,andoptionally,thecorrespondingtimestampsfromtheframeswherea
signalvaluewasfoundarereturnedintheTimestampBufferarray.Thesignalinternal
buffers’statusisbeingpreservedovermultiplecallstothisfunction.

Thisway,forexample,datareturnedfrommultiplecallsofnxFrameReadforaFrameInput
StreamModesession(oranyotherFrameInputsession)canbepassedtothisfunction
directly.
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nxConvertSignalsToFramesSinglePoint

Purpose

ConvertsbetweenNI-XNETsignalsandframesusingasessionofConversionMode.

Format

nxStatus_t nxConvertSignalsToFramesSinglePoint (

nxSessionRef_t SessionRef,

f64 * ValueBuffer,

u32 SizeOfValueBuffer

void * Buffer,

u32 SizeOfBuffer,

u32 * NumberOfBytesReturned);

Inputs

nxSessionRef_t SessionRef

Thesessiontoconvert.ThissessionisreturnedfromnxCreateSession.Thesession
modemustbeConversion.

f64 * ValueBuffer

Providesaone-dimensionalarrayofsignalvalues.Eachsignalvalueisscaled,64-bit
floatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.Theorderof
signalsinthearraycorrespondstotheorderinthesessionlist.

Thedataprovidesthevaluefortheconversionofeachsignal.

u32 SizeOfValueBuffer

Youshouldsetthistothesize(inbytes)ofthearraypassedtoValueBuffer.Ifthisis
toosmalltofitoneelementforeachsignalinthesession,anerrorisreturned.

u32 SizeOfBuffer

Youshouldsetthistothesize(inbytes)ofthearraypassedtoBuffer.

Thisnumberdoesnotrepresentthenumberofframestoconvert.Asencodedinrawdata,
eachframecanvaryinlength.Therefore,thenumberrepresentsthemaximumrawbytes
tobeconverted,notthenumberofframes.

Foreachframeusedinthesession,youmustprovidebufferspaceinthearraypassedto
Buffer.

CANandLINframesarealways24bytesinlength.Toconvertaspecificnumberof
frames,multiplythatnumberby24.
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FlexRayframesvaryinlength.Forexample,ifyoupassSizeOfBufferof91,thebuffer
mayreturn80bytes,withinwhichthefirst24bytesencodethefirstframe,andthenext
56bytesencodethesecondframe.

IfSizeOfBufferispositive,thedataarraysizeisnogreaterthanthisnumber.The
minimumsizeforasingleframeis24bytes,soyoumustuseatleastthatnumber.

Outputs

void * Buffer

Returnsanarrayofbytes.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thisframe
formatisthesameforreadandwriteofrawdata,anditisalsousedforlogfileexamples.

Thedataalwaysreturnscompleteframes.

Foreachframethatappearsinthesession,exactlyoneframeisreturned.Ifthebufferis
notlargeenoughtoholdallthedata,anerrorisreturned.

u32 * NumberOfBytesReturned

ReturnsthenumberofvalidbytesintheBufferarray.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThesignalvalueswrittentotheValueBufferarrayarewrittentoarawframebufferarray.
Foreachframeincludedinthesession,oneframeisgeneratedinthearraythatcontainsthe
signalvalues.Signalsnotpresentinthesessionarewrittenastheirrespectivedefaultvalues;
emptyspaceintheframesthatsignalsdonotoccupyiswrittenwiththeframe’sdefault
payload.

Theframeheadervaluesarefilledwithappropriatevaluessothatthisfunction’soutputcan
bedirectlywrittentoaFrameOutputsession.
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nxCreateSession

Purpose

CreatesanXNETsessionatruntimeusingstrings.

Format

nxStatus_t nxCreateSession (

const char * DatabaseName,

const char * ClusterName,

const char * List,

const char * Interface,

u32 Mode,

nxSessionRef_t * SessionRef);

Inputs

const char * DatabaseName

TheXNETdatabasetouseforinterfaceconfiguration.Thedatabasenamemustusethe
<alias>or<filepath>syntax(refertoDatabases).

Threespecialvaluesforthisparameterexist:

• :memory:—Thisisthedefaultin-memorydatabase.Youcancreateandmanipulate
itusingthenxdb...functions.Aslongasyoudonotsaveitscontenttoareal
databasefileusingnxdbSaveDatabase,itscontentisavailableto
nxCreateSessionwiththisspecialparameter.Afteryoucreatethesession,you
mustsettheXNETSessionInterface:64bitBaudRatepropertypriortostartingthe
session.

• :can_fd: or :can_fd_brs:—Thesedatabasesaresimilartothedefaultin-memory
database,butconfiguretheclusterineitherCANFDorCANFD+BRSmode,
respectively.Afteryoucreatethesession,youmustsettheXNETSession
Interface:64bitBaudRateandInterface:CAN:64bitFDBaudRatepropertiesprior
tostartingthesession.

• :can_j1939:—Thisdatabaseissimilartotheemptyin-memorydatabase
(:memory:),butconfigurestheclusterinCANSAEJ1939applicationprotocol
mode.Afteryoucreatethesession,youmustsettheXNETSessionInterface:64bit
BaudRatepropertyusingaSessionnode.Youmustsetthisbaudratepriortostarting
thesession.

• :subordinate:—This“database”isavailableonlyforamodeof
nxMode_FrameInStream.Asubordinatesessionusestheclusterandinterface
configurationfromothersessions.Forexample,youmayhaveatestapplicationwith
whichtheenduserspecifiesthedatabasefile,cluster,andsignalstoread/write.You
alsohaveasecondapplicationwithwhichyouwanttologallreceivedframes(input
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stream),butthatapplicationdoesnotspecifyadatabase.Yourunthissecond
applicationusingasubordinatesession,meaningitdoesnotconfigureorstartthe
interface,butdependsontheprimarytestapplication.Forasubordinatesession,
startandstopoftheinterface(usingthenxStart/nxStopfunctions)isignored.The
subordinatesessionreadsframesonlywhenanothernonsubordinatesessionstarts
theinterface.

const char * ClusterName

TheXNETclustertouseforinterfaceconfiguration.Thenamemustspecifyacluster
fromthedatabasegivenintheDatabaseNameparameter.Ifitisleftblank,theclusteris
extractedfromtheListparameter;thisisnotallowedformodesof
nxMode_FrameInStreamornxMode_FrameOutStream.

const char * List

Providesthelistofsignalsorframesforthesession.

TheListsyntaxdependsonthemode:

Mode List Syntax 

nxMode_SignalInSinglePoint, 
nxMode_SignalOutSinglePoint

ListcontainsoneormoreXNETSignal
names.Ifmorethanonenameisprovided,a
commamustseparateeachname.Eachname
mustbeoneofthefollowingoptions,whichever
uniquelyidentifiesasignalwithinthedatabase
givenintheDatabaseNameparameter:

• <Signal>

• <Frame>.<Signal>

• <Cluster>.<Frame>.<Signal>

• <PDU>.<Signal>

• <Cluster>.<PDU>.<Signal>

Listmayalsocontainoneormoretrigger
signals.Forinformationabouttriggersignals,
refertoSignal Output Single-Point Modeor
Signal Input Single-Point Mode.
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Mode List Syntax 

nxMode_SignalInWaveform, 
nxMode_SignalOutWaveform

ListcontainsoneormoreXNETSignalnames.
Ifmorethanonenameisprovided,acommamust
separateeachname.Eachnamemustbeoneof
thefollowingoptions,whicheveruniquely
identifiesasignalwithinthedatabasegiveninthe
DatabaseNameparameter:

• <Signal>

• <Frame>.<Signal>

• <Cluster>.<Frame>.<Signal>

• <PDU>.<Signal>

• <Cluster>.<PDU>.<Signal>

nxMode_SignalInXY, 
nxMode_SignalOutXY

ListcontainsoneormoreXNETSignalnames.
Ifmorethanonenameisprovided,acommamust
separateeachname.Eachnamemustbeoneof
thefollowinguptions,whicheveruniquely
identifiesasignalwithinthedatabasegiveninthe
DatabaseNameparameter:

• <Signal>

• <Frame>.<Signal>

• <Cluster>.<Frame>.<Signal>

• <PDU>.<Signal>

• <Cluster>.<PDU>.<Signal>

nxMode_FrameInStream, 
nxMode_FrameOutStream

Listisempty(“”).

nxMode_FrameInQueued, 
nxMode_FrameOutQueued

ListcontainsonlyoneXNETFrameorPDU
name.Onlyonenameissupported.Eachname
mustbeoneofthefollowingoptions,whichever
uniquelyidentifiesaframewithinthedatabase
givenintheDatabaseNameparameter:

• <Frame>

• <Cluster>.<Frame>

• <PDU>

• <Cluster>.<PDU>
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const char * Interface

TheXNETInterfacetouseforthissession.IfModeis
nxMode_SignalConversionSinglePoint,thisinputisignored.Youcansetittoan
emptystring.

u32 Mode

Thesessionmode.Itcanbeoneofthefollowingconstantsdefinedinnixnet.h:

nxMode_SignalInSinglePoint 0

nxMode_SignalInWaveform 1

nxMode_SignalInXY 2

nxMode_SignalOutSinglePoint 3

nxMode_SignalOutWaveform 4

nxMode_SignalOutXY 5

nxMode_FrameInStream 6

nxMode_FrameInSinglePoint, 
nxMode_FrameOutSinglePoint

ListcontainsoneormoreXNETFrameorPDU
names.Ifmorethanonenameisprovided,a
commamustseparateeachname.Eachname
mustbeoneofthefollowingoptions,whichever
uniquelyidentifiesaframewithinthedatabase
givenintheDatabaseNameparameter:

• <Frame>

• <Cluster>.<Frame>

• <PDU>

• <Cluster>.<PDU>

nxMode_SignalConversionSinglePoint ListcontainsoneormoreXNETSignalnames.
Ifmorethanonenameisprovided,acommamust
separateeachname.Eachnamemustbeoneof
thefollowingoptions,whicheveruniquely
identifiesasignalwithinthedatabasegiveninthe
DatabaseNameparameter:

• <Signal>

• <Frame>.<Signal>

• <Cluster>.<Frame>.<Signal>

• <PDU>.<Signal>

• <Cluster>.<PDU>.<Signal>

Mode List Syntax 
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nxMode_FrameInQueued 7

nxMode_FrameInSinglePoint 8

nxMode_FrameOutStream 9

nxMode_FrameOutQueued 10

nxMode_FrameOutSinglePoint 11

nxMode_SignalConversionSinglePoint 12

Outputs

nxSessionRef_t* SessionRef

Returnsthehandletothesessioncreated.PassthisvaluetoanyotherNI-XNETAPI
functions.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThisfunctioncreatesasessionusingthenameddatabaseobjectsspecifiedinListfromthe
databasenamedinDatabaseName.
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nxCreateSessionByRef

Purpose

CreatesanXNETsessionatruntimeusingdatabasereferences.

Format

nxStatus_t nxCreateSessionByRef (

u32 NumberOfDatabaseRef,

nxDatabaseRef_t * ArrayOfDatabaseRef,

const char * Interface,

u32 Mode,

nxSessionRef_t * SessionRef);

Inputs

u32 NumberOfDatabaseRef

ThenumberofreferencespassedinArrayOfDatabaseRef.

nxDatabaseRef_t *ArrayOfDatabaseRef

Thearrayofdatabaseobjectstobeusedinthesession.Thiscanbeanarrayofsignal
references,anarrayofframereferences,orasingleclusterreference,dependingon
the mode:

Mode ArrayOfDatabaseRef Syntax 

nxMode_SignalInSinglePoint,
nxMode_SignalOutSinglePoint

ArrayOfDatabaseRefcontainsoneormoreXNET
Signalrefs.

nxMode_SignalInWaveform,
nxMode_SignalOutWaveform

ArrayOfDatabaseRefcontainsoneormoreXNET
Signalrefs.

nxMode_SignalInXY,
nxMode_SignalOutXY

ArrayOfDatabaseRefcontainsoneormoreXNET
Signalrefs.

nxMode_FrameInStream,
nxMode_FrameOutStream

ArrayOfDatabaseRefcontainsonlyoneXNET
Cluster ref.

nxMode_FrameInQueued,
nxMode_FrameOutQueued

ArrayOfDatabaseRefcontainsonlyoneXNETFrame
orPDUref.

nxMode_FrameInSinglePoint,
nxMode_FrameOutSinglePoint

ArrayOfDatabaseRefcontainsoneormoreXNET
FrameorPDUrefs.
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const char * Interface

TheXNETInterfacetouseforthissession.

u32 Mode

Thesessionmode.Itcanbeoneofthefollowingconstantsdefinedinnixnet.h:

nxMode_SignalInSinglePoint 0

nxMode_SignalInWaveform 1

nxMode_SignalInXY 2

nxMode_SignalOutSinglePoint 3

nxMode_SignalOutWaveform 4

nxMode_SignalOutXY 5

nxMode_FrameInStream 6

nxMode_FrameInQueued 7

nxMode_FrameInSinglePoint 8

nxMode_FrameOutStream 9

nxMode_FrameOutQueued 10

nxMode_FrameOutSinglePoint 11

Note YoucanusethenxMode_FrameInQueued,nxMode_FrameInSinglePoint,
nxMode_FrameOutQueued,andnxMode_FrameOutSinglePointmodesforPDUs
also.

Outputs

nxSessionRef_t* SessionRef

Returnsthehandletothesessioncreated.PassthisvaluetoanyotherNI-XNETAPI
functions.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctioncreatesasessionusingthereferenceddatabaseobjectsfromanopendatabase
specifiedinArrayOfDatabaseRef.
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nxdbAddAlias

Purpose

Addsanewaliastoadatabasefile.

Note Younolongershouldusethisfunction.nxdbAddAlias64(whichsupportsbaud
ratesizesupto64bits)hassupercededit.

Format

nxStatus_t _NXFUNC nxdbAddAlias (

const char * DatabaseAlias,

const char * DatabaseFilepath,

u32       DefaultBaudRate);

Inputs

const char * DatabaseAlias

Providesthedesiredaliasname.UnlikethenamesofotherXNETdatabaseobjects,the
aliasnamecanusespecialcharacterssuchasspaceanddash.Ifthealiasnamealready
exists,thisfunctionchangesthepreviousfilepathtothespecifiedfilepath.

const char * DatabaseFilepath

ProvidesthepathtotheCANdb,FIBEX,orLDFfile.

u32 DefaultBaudRate

Providesthedefaultbaudrate,usedwhenfilepathreferstoaCANdbdatabase(.dbc)or
anNI-CANdatabase(.ncd).ThesedatabaseformatsarespecifictoCANanddonot
specifyaclusterbaudrate.UsethisdefaultbaudratetospecifyadefaultCANbaudrate
tousewiththisalias.IfFilepathreferstoaFIBEXdatabase(.xml)orLINLDFfile,
theDefaultBaudRateparameterisignored.TheFIBEXandLDFdatabaseformats
requireavalidbaudrateforeverycluster,andNI-XNETusesthatbaudrateasthe
default.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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Description

NI-XNETusesaliasnamesfordatabasefiles.Thealiasnamesprovideashorternamefor
display,allowforchangestothefilesystemwithoutchangingtheapplication,andenable
efficientdeploymenttoLabVIEWReal-Time(RT)targets.

ThisfunctionissupportedonWindowsonly.ForRTtargets,youcanpassthenewaliasto
nxdbDeploytotransferanoptimizedbinaryimageofthedatabasetotheRTtarget.After
deployingthedatabase,youcanusethealiasnameinanyapplicationfortheWindowshost
andRTtarget.
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nxdbAddAlias64

Purpose

Addsanewaliaswithbaudratesizeofupto64bitstoadatabasefile.

Format

nxStatus_t _NXFUNC nxdbAddAlias64 (

const char * DatabaseAlias,

const char * DatabaseFilepath,

u64 DefaultBaudRate);

Inputs

const char * DatabaseAlias

Providesthedesiredaliasname.UnlikethenamesofotherXNETdatabaseobjects,the
aliasnamecanusespecialcharacterssuchasspaceanddash.Ifthealiasnamealready
exists,thisfunctionchangesthepreviousfilepathtothespecifiedfilepath.

const char * DatabaseFilepath

ProvidesthepathtotheCANdb,FIBEX,orLDFfile.

u64 DefaultBaudRate

Providesthedefaultbaudrate,usedwhenfilepathreferstoaCANdbdatabase(.dbc)or
anNI-CANdatabase(.ncd).ThesedatabaseformatsarespecifictoCANanddonot
specifyaclusterbaudrate.UsethisdefaultbaudratetospecifyadefaultCANbaudrate
tousewiththisalias.IfFilepathreferstoaFIBEXdatabase(.xml)orLINLDFfile,
theDefaultBaudRateparameterisignored.TheFIBEXandLDFdatabaseformats
requireavalidbaudrateforeverycluster,andNI-XNETusesthatbaudrateasthe
default.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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Description

NI-XNETusesaliasnamesfordatabasefiles.Thealiasnamesprovideashorternamefor
display,allowforchangestothefilesystemwithoutchangingtheapplication,andenable
efficientdeploymenttoLabVIEWReal-Time(RT)targets.

ThisfunctionissupportedonWindowsonly.ForRTtargets,youcanpassthenewaliasto
nxdbDeploytotransferanoptimizedbinaryimageofthedatabasetotheRTtarget.After
deployingthedatabase,youcanusethealiasnameinanyapplicationfortheWindowshost
andRTtarget.
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nxdbCloseDatabase

Purpose

Closesthedatabase.

Format

nxStatus_t _NXFUNC nxdbCloseDatabase (

nxDatabaseRef_t DatabaseRef,

u32 CloseAllRefs);

Inputs

nxDatabaseRef_t DatabaseRef

Thereferencetothedatabasetoclose.

u32 CloseAllRefs

Indicatesthatadatabaseopenmultipletimes(refertonxdbOpenDatabase)shouldbe
closedcompletely(CloseAllRefs=1),orjustthereferencecountershouldbe
decremented(CloseAllRefs=0),andthedatabaseremainsopen.Whenthedatabase
isclosedcompletely,allreferencestoobjectsinthisdatabasebecomeinvalid.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionclosesadatabase.Forthecasethatdifferentthreadsofanapplicationareusing
thesamedatabase,nxdbOpenDatabaseandnxdbCloseDatabasemaintainareference
counterindicatinghowmanytimesthedatabaseisopen.Everythreadcanopenthedatabase,
workwithit,andclosethedatabaseindependentlyusingCloseAllRefs=0.Onlythelast
calltonxdbCloseDatabaseactuallyclosesaccesstothedatabase.

AnotheroptionisthatonlyonethreadexecutesnxdbCloseDatabaseonce,using
CloseAllRefs=1,whichclosesaccessforallotherthreads.Thismaybeconvenientwhen,
forexample,themainprogramneedstostopallrunningthreadsandbesurethedatabaseis
closedproperly,evenifsomethreadscouldnotexecutenxdbCloseDatabase.
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nxdbCreateObject

Purpose

CreatesanewXNETcluster.

Format

nxStatus_t _NXFUNC nxdbCreateObject (

nxDatabaseRef_t ParentObjectRef,

u32 ObjectClass,

const char * ObjectName,

nxDatabaseRef_t * DbObjectRef);

Inputs

nxDatabaseRef_t ParentObjectRef

Thereferencetotheparentdatabaseobject.Youfirstmustopenadatabasefileusing
nxdbOpenDatabase.

u32 ObjectClass

Theclassofobjecttobecreated.

const char * ObjectName

Thenameofthedatabaseobjecttocreate.Thenamemustbeuniqueforalldatabase
objectsofthesameclassinadatabase.Lowercaseletters,uppercaseletters,numbers,and
theunderscore(_)arevalidcharactersforthename.Thespace(),period(.),andother
specialcharactersarenotsupportedwithinthename.Thenamemustbeginwithaletter
(uppercaseorlowercase)orunderscore,andnotanumber.Thenameislimitedto
128 characters.

Outputs

nxDatabaseRef_t * DbObjectRef

Thereferencetothenewlycreateddatabaseobject.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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Description

ThisfunctioncreatesanXNETdatabaseobject.Youcancreatethefollowingobjectsusing
thisfunction:

• nxClass_Cluster;parentisnxClass_Databaseobject

• nxClass_Frame;parentisnxClass_Clusterobject

• nxClass_PDU;parentisnxClass_Cluster

• nxClass_Subframe;parentisnxClass_PDUornxClass_Frame1

• nxClass_Signal;parentisnxClass_PDUornxClass_Frame1

• nxClass_ECU;parentisnxClass_Cluster

• nxClass_LINSched;parentisnxClass_Cluster

• nxClass_LINSchedEntry;parentisnxClass_LINSched

TheObjectNameinputbecomesthenxProp..._Namepropertyofthecreatedobject

Thedatabaseobjectiscreatedandremainsinmemoryuntilthedatabaseisclosed.This
functiondoesnotchangetheopendatabasefileondisk.Tosavethenewlycreatedobjectto
thefile,usenxdbSaveDatabase.

1Youcancreateasubframeorsignalonaframeobjectonlyifthereisaone-to-onerelationshipbetweenframesandPDUs,or
PDUsarenotused(forexample,inDBCfiles).
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nxdbDeleteObject

Purpose

DeletesanXNETdatabaseobjectandallitschildobjects.

Format

nxStatus_t _NXFUNC nxdbDeleteObject (

nxDatabaseRef_t DbObjectRef);

Inputs

nxDatabaseRef_t DbObjectRef

Referencesthedatabaseobjecttodelete.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThisfunctiondeletesanXNETdatabaseobjectwithallitschildobjects.Whendeletinga
frame,italsodeletesPDUsmappedtotheframeandallsignalsandsubframesdefinedin
thosePDUs.TodeleteaframewithoutPDUs,unmapthePDUsbysettingtheXNETFrame
PDUReferencespropertytoanemptyarraybeforedeletingtheframeobject.

Upondeletion,thereferencestoalldeletedobjectsareclosedandnolongercanbeused.

Theobjectsaredeletedfromadatabaseinmemory.Thechangeisinforceuntilthedatabase
isclosed.Thisfunctiondoesnotchangetheopendatabasefileondisk.Tosavethechanged
databasetothefile,usenxdbSaveDatabase.
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nxdbDeploy

Purpose

DeploysadatabasetoaremoteReal-Time(RT)target.

Format

nxStatus_t _NXFUNC nxdbDeploy (

const char * IPAddress,

const char * DatabaseAlias,

u32 WaitForComplete,

u32 * PercentComplete);

Inputs

const char * IPAddress

ThetargetIPaddress.

const char * DatabaseAlias

Providesthedatabasealiasname.Todeployadatabasetextfile,firstaddanaliasusing
nxdbAddAlias64.

u32 WaitForComplete

Determineswhetherthefunctionreturnsdirectlyorwaitsuntiltheentiretransmissionis
completed.

Outputs

u32 * PercentComplete

Indicatesthedeploymentprogress.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThisfunctiontransfersanoptimizedbinaryimageofthedatabasetotheRTtarget.After
deployingthedatabase,youcanusethealiasnameinanyapplicationfortheWindowshost
andtheLabVIEWRTtarget.
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ThisfunctionissupportedonWindowsonly.RTdatabasedeploymentsaremanagedremotely
fromWindows.

ThisfunctionmustaccesstheremoteRTtargetfromWindows,soIPAddressmustspecify
avalidIPaddressfortheRTtarget.YoucanfindthisIPaddressusingMAX.

IftheRTtargetaccessispasswordprotected,usethefollowingsyntaxfortheIPaddressto
deployanalias:[user:password@]IPaddress.

Remotefiletransfercantakeafewseconds,especiallywhentheRTtargetisfaraway.

IfWaitForCompleteistrue,thisfunctionwaitsfortheentiretransfertocomplete,then
returns.Thereturnvaluereflectsthedeploymentstatus,andPercentCompleteis100.

IfWaitForCompleteisfalse,thisfunctiontransfersaportionofthedatabaseandreturns
beforeitiscomplete.Foranincompletetransfer,thereturnvaluereturnssuccess,and
PercentCompleteislessthan100.YoucanusePercentCompletetodisplaytransfer
progressonyourfrontpanel.YoumustcallnxdbDeployinaloopuntilPercentComplete
isreturnedas100,atwhichtimethereturnvaluereflectstheentiredeploymentstatus.
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nxdbFindObject

Purpose

Findsanobjectinthedatabase.

Format

nxStatus_t _NXFUNC nxdbFindObject (

nxDatabaseRef_t ParentObjectRef,

u32 ObjectClass,

const char * ObjectName,

nxDatabaseRef_t * DbObjectRef);

Inputs

nxDatabaseRef_t ParentObjectRef

Thereferencetotheparentobject.

u32 ObjectClass

Theclassoftheobjecttofind.

const char * ObjectName

Thenameoftheobjecttofind.

Outputs

nxDatabaseRef_t * DbObjectRef

Areferencetothefoundobjectthatyoucanuseinsubsequentfunctioncallstoreference
theobject.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionfindsanobjectrelativetoaparentobject.

UnlikenxdbCreateObject,thisfunctionallowsParentObjectReftobeagrandparentor
great-grandparent.
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IfParentObjectRefisadirectparent(forexample,frameforsignal),theObjectNameto
searchforcanbeshort,andthesearchproceedsquickly.

IfParentObjectRefisnotadirectparent(forexample,databaseforsignal),the
ObjectNametosearchformustbequalifiedsuchthatitisuniquewithinthescopeof
ParentObjectRef.

Forexample,iftheclassofParentObjectRefisnxClass_Cluster,andObjectClassis
nxClass_Signal,youcanspecifyObjectNameofmySignal,assumingthatsignalnameis
uniquetothecluster.Ifnot,youmustincludetheframenameasaprefix,suchas
myFrameA.mySignal.

Youmustcallthisfunctiontogetareferencetoadatabaseobjectbeforeyoucanaccessit.

NI-XNETsupportsthefollowingdatabaseclasses:

• nxClass_Cluster

• nxClass_Frame

• nxClass_PDU

• nxClass_Signal

• nxClass_Subframe

• nxClass_ECU

• nxClass_LINSched

• nxClass_LINSchedEntry
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nxdbGetDatabaseList

Purpose

Getsthecurrentlistofdatabasesonasystem.

Format

nxStatus_t _NXFUNC nxdbGetDatabaseList (

const char * IPAddress,

u32 SizeofAliasBuffer,

char * AliasBuffer,

u32 SizeofFilepathBuffer,

char * FilepathBuffer,

u32 * NumberOfDatabases);

Inputs

const char * IPAddress

ThetargetIPaddress.

IfIPAddressisanemptystring,thisfunctionretrievesaliasesandfilepathsforthelocal
Windowssystem.

IfIPAddressisavalidIPaddress,thisfunctionretrievesaliasesandfilepathsforthe
remoteRTtarget.YoucanfindthisIPaddressusingMAX.

u32 SizeofAliasBuffer

Thesizeofthebufferprovidedtotakethelistofaliasnames.

u32 SizeofFilepathBuffer

Thesizeofthebufferprovidedtotakethelistoffilepathsofthedatabasefiles.

Outputs

char * AliasBuffer

Returnsacomma-separatedlistofstrings,oneforeveryaliasregisteredinthesystem.
Ifnoaliasesareregistered,thelistisempty.

char * FilepathBuffer

Returnsacomma-separatedlistofstringsthatcontainthefilepathsandfilenamesofthe
databasesassignedtothealiases,oneforeveryaliasregisteredinthesystem.

Ifnoaliasesareregistered,thelistisempty.ThisparameterappliestoWindowstargets
only;onRTtargets,thislistalwaysisempty.

u32 * NumberOfDatabases

Returnsthenumberofdatabasesregisteredonthesystem.
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Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ForalocalWindowscall(IPaddressempty),FilepathBufferreturnsacomma-separated
listoffilepaths.ThenumberofelementsinthislististhesameasinAliasBuffer.It
providestheWindowsfilepathforeachcorrespondingalias.

ForaremotecalltoRT,FilepathBufferisempty.NI-XNEThandlesthefilesystemonthe
RTtargetautomatically,sothatonlythealiasisneeded.

ThisfunctionissupportedonWindowsonly.RTdatabasedeploymentsaremanagedremotely
fromWindows.

Thiscallchecksfortheexistenceofthedatabasefileandremovesanyaliasesthatareno
longervalid.
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nxdbGetDatabaseListSizes

Purpose

Getsthebuffersizesrequiredtoreadthecurrentlistofdatabasesonasystem.

Format

nxStatus_t _NXFUNC nxdbGetDatabaseListSizes (

const char * IPAddress,

u32 * SizeofAliasBuffer,

u32 * SizeofFilepathBuffer);

Inputs

const char * IPAddress

ThetargetIPaddress.

IfIPAddressisanemptystring,thisfunctionretrievesaliasesandfilepathsforthelocal
Windowssystem.

IfIPAddressisavalidIPaddress,thisfunctionretrievesaliasesandfilepathsforthe
remoteRTtarget.YoucanfindthisIPaddressusingMAX.

u32 SizeofAliasBuffer

Sizeofthebufferprovidedtotakethelistofaliasnames.

u32 SizeofFilepathBuffer

Sizeofthebufferprovidedtotakethelistoffilepathsofthedatabasefiles.

Outputs

u32 SizeofAliasBuffer

Sizeofthebufferneededtotakethelistofaliasnames.

u32 SizeofFilepathBuffer

Sizeofthebufferneededtotakethelistoffilepathsofthedatabasefiles.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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Description

ForalocalWindowscall(IPaddressempty),SizeofFilepathBufferreturnsthesizeofa
bufferneededtoquerythelistoffilepaths.

ForaremotecalltoRT,SizeofFilepathBufferisempty.NI-XNEThandlesthefile
systemontheRTtargetautomatically,sothatonlythealiasisneeded.

ThisfunctionissupportedonWindowsonly.RTdatabasedeploymentsaremanagedremotely
fromWindows.
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nxdbGetDBCAttribute

Purpose

Readsanattributevalue,attributeenumeration,definedattributes,orsignalvaluetablefrom
aDBCfile.

Format

nxStatus_t nxdbGetDBCAttribute (

nxDatabaseRef_t DbObjectRef,

const u32 Mode,

const char* AttributeName,

const u32 AttributeTextSize,

char* AttributeText,

u32* IsDefault);

Inputs

nxDatabaseRef_t DbObjectRef

Thereferencetothedatabaseobjectforwhichtogettheattribute.

const u32 Mode

Themodespecificationofthisfunction.Dependingonthisvalue,thefunctionreturnsthe
followingdata:

• Mode 0: Get Attribute Value: Foragivenobject(forexample,asignal),the
functionreturnstheattributevalueassignedtotheobject.Theattributevalues
alwaysarereturnedastextinAttributeText.TheDBCspecificationalsoallows
definingotherdatatypes,suchasintegerorfloat.Ifnecessary,youcanconvertthe
valuetoanumberbyusing,forexample,theatoi()function.Iftheattributeis
definedasanenumerationoftextstrings,theattributevaluereturnedhereisthe
indextotheenumerationlist,whichyoucanretrieveusingMode1ofthisfunction.

• Mode 1: Get Enumeration:Foragivenattributename,thefunctionreturnsthe
enumerationtexttableasacomma-separatedstringinAttributeText.Because
theenumerationforagivenattributenameisthesameforallobjectsofthesame
type,ObjectRefcanpointtoanyobjectwiththegivenclass(ObjectRefspecifies
theclass).Ifnoenumerationisdefinedforanattribute,thefunctionreturnsanempty
string.

• Mode 2: Get Attribute Name List:Returnsallattributenamesdefinedforthegiven
objecttypeasacomma-separatedstring.ObjectRefcanpointtoanyobjectinthe
databaseofthegivenclass(ObjectRefspecifiestheobjectclass).
AttributeNameisignored(itshouldbesettoemptystringorNULL).

• Mode 3: Get Signal Value Table:ThisisvalidonlywhenObjectRefpointstoa
signal.AttributeNameisignored(itshouldbesettoemptystringorNULL).Ifthe



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-86 ni.com

givensignalcontainsavaluetable,thefunctionreturnsacomma-separatedlistinthe
form{[value,string],<value>,<string>}.Thelistcontainsanynumberof
correspondingvalue,stringpairs.Ifnovaluetableisdefinedforthesignal,theresult
isanemptystring.

const char* AttributeName

TheattributenameasdefinedintheDBCfile.

u32 AttributeTextSize

ThesizeinbytesfortheAttributeTextbufferpassedtothisfunction,including\0for
theendofstringmark.

char* AttributeText

Thebufferinwhichtheattributevalueisreturned.Youcanusethe
nxdbGetDBCAttributeSizefunctiontodeterminetheminimumbuffersizeforthe
givenattribute.

u32* IsDefault

Indicatesthatadefaultvalueisusedinsteadofspecificvalueforthisobject.DBCfiles
defineadefaultvalueforanattributewiththegivenname,andthenspecificvaluesfor
particularobjects.Ifthespecificvalueforanobjectisnotdefined,thedefaultvalueis
returned.IfthevaluereturnedinIsDefaultis0(false),theattributevalueisspecific
forthisobject;otherwise,itisadefault.IsDefaulthasnomeaningiftheMode
parameterisnot0(refertotheModedescriptionabove).

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

DependingontheModeparameter,thisfunctionreadsanattributevalue,attribute
enumeration,listofexistingattributes,orvaluetableofasignalfromaDBCfile.Refertothe
Modeparameterdescriptionabovefordetails.

Attributesaresupportedforthefollowingobjecttypes:

• Cluster(DBCfile:Networkattribute)

• Frame(DBCfile:Messageattribute)

• Signal(DBCfile:Signalattribute)

• ECU(DBCfile:Nodeattribute)

DatabasesotherthanDBCdonotsupportattributes.AttributesarenotsavedtoaFIBEXfile
whenyouopenandsaveaDBCfile.
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nxdbGetDBCAttributeSize

Purpose

RetrievestheminimumsizeofthebufferrequiredbythenxdbGetDBCAttributefunction.

Format

nxStatus_t nxdbGetDBCAttributeSize (

nxDatabaseRef_t DbObjectRef,

const int Mode,

const char* AttributeName,

u32* AttributeTextSize);

Inputs

nxDatabaseRef_t DbObjectRef

Thereferencetothedatabaseobjectforwhichtogettheattributesize.

const u32 Mode

Themodespecificationofthisfunction.RefertonxdbGetDBCAttributefordetails.

const char* AttributeName

TheattributenameasdefinedintheDBCfile.

u32* AttributeTextSize

Returnstherequiredbuffersizeinbytesfortheattributevalue,including\0fortheend
ofstringmark.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

YoucanusenxdbGetDBCAttributeSizepriortocallingthenxdbGetDBCAttribute
functiontoretrievetherequiredbuffersize.Usingthissize,youcanallocatememoryfora
bufferlargeenoughtoholdtheattributevalue.
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nxdbGetProperty

Purpose

ReadspropertiesforanXNETDatabaseobject.

Format

nxStatus_t _NXFUNC nxdbGetProperty (

nxDatabaseRef_t DbObjectRef,

u32 PropertyID,

u32 PropertySize,

void * PropertyValue);

Inputs

nxDatabaseRef_t DbObjectRef

Thereferencetothedatabaseobjectforwhichtogetthepropertyvalue.

u32 PropertyID

SpecifiestheIDofthepropertytoget.

u32 PropertySize

Thesizeofthepropertytoget.

Outputs

void * PropertyValue

Avoidpointertoabufferthatreceivesthepropertyvalue.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof
0 indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThisfunctionisusedtoreadpropertiesforanXNETDatabaseobject.Refertothefollowing
sectionsforinformationaboutpropertiesyoucanusewiththisfunction:

• XNET Cluster Properties

• XNET Database Properties

• XNET ECU Properties

• XNET Frame Properties

• XNET Signal Properties

• XNET Subframe Properties
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nxdbGetPropertySize

Purpose

Getsapropertyvaluesizeinbytes.

Format

nxStatus_t _NXFUNC nxdbGetPropertySize (

nxDatabaseRef_t DbObjectRef,

u32 PropertyID,

u32 * PropertySize);

Inputs

nxDatabaseRef_t DbObjectRef

Thereferencetothedatabaseobjectforwhichtogetthepropertyvaluesize.

u32 PropertyID

SpecifiestheIDofthepropertyforwhichtogetthesize.

u32 PropertySize

Thesizeofthepropertytoget.

Outputs

u32 PropertySize

Thesizeofthepropertyvalueinbytes.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Usethisfunctiontogetapropertyvaluesizeinbytes.Refertothefollowingsectionsfor
informationaboutpropertiesyoucanusewiththisfunction:

• XNET Cluster Properties

• XNET Database Properties

• XNET ECU Properties

• XNET Frame Properties

• XNET Signal Properties

• XNET Subframe Properties
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nxdbMerge

Purpose

Mergesdatabaseobjectsandrelatedsubobjectsfromthesourcetothedestinationcluster.

Format

nxStatus_t _NXFUNC nxdbMerge (

nxDatabaseRef_t TargetClusterRef,

nxDatabaseRef_t SourceObjRef,

u32 CopyMode,

const char * Prefix,

u32 WaitForComplete,

u32 *PercentComplete);

Inputs

nxDatabaseRef_t TargetClusterRef

Referencestheclusterobjectwherethesourceobjectismerged.

nxDatabaseRef_t SourceObjRef

Referencestheobjecttobemergedintothetargetcluster.

u32 CopyMode

Definesthemergingbehaviorifthetargetclusteralreadycontainsanobjectwiththe
samename.

Ccnst char * Prefix

Theprefixtobeaddedtothesourceobjectnameifanabjectwiththesamenameandtype
existsinthetargetcluster.

U32 WaitForComplete

Determineswhetherthefunctionreturnsdirectlyorwaitsuntiltheentiretransmissionis
completed.

Outputs

u32 * PercentComplete

Indicatesthemergingprogress.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.



Chapter5 NI-XNETAPIforC

©NationalInstruments 5-91 NI-XNETHardwareandSoftwareManual

Description

Thisfunctionmergesadatabaseobjectwithalldependentchildobjectsintothetargetcluster.
Thisfunctionworkswiththefollowingobjects:Frame,PDU,ECU,LINSchedule,ora
cluster.Alllistedobjectsmusthaveuniquenamesinthecluster.Theyarereferencedhereas
objects,asopposedtochildobjects(forexample,asignalisachildofaframe).

Ifthesourceobjectnameisnotusedinthetargetcluster,thisfunctioncopiesthesource
objectswiththechildobjectstothetarget.Ifanobjectwiththesamenameexistsinthetarget
cluster,youcanavoidnamecollisionsbyspecifyingtheprefixtobeaddedtothename.

Ifanobjectwiththesamenameexistsinthetargetcluster,themergebehaviordependsonthe
CopyModeinput:

• nxdbMerge_CopyUseSource:Thetargetobjectwithalldependentchildobjectsis
removedfromthetargetclusterandreplacedbythesourceobjects.

• nxdbMerge_CopyUseTarget:Thesourceobjectisignored(thetargetclusterobject
withchildobjectsremainsunchanged).

• nxdbMerge_MergeUseSource:Thisaddschildobjectsfromthesourceobjecttochild
objectsfromthedestinationobject.Iftargetobjectcontainsachildobjectwiththesame
name,thechildobjectfromthesourceframereplacesit.Thesourceobjectproperties(for
example,payloadlengthoftheframe)replacethetargetproperties.

• nxdbMerge_MergeUseTarget:Thisaddschildobjectsfromthesourceobjecttochild
objectsfromthedestinationobject.Ifthetargetobjectcontainsachildobjectwiththe
samename,itremainsunchanged.Thetargetobjectpropertiesremainunchanged(for
example,payloadlength).

Example

TargetframeF1(v1)hassignalsS1andS2(v1).SourceframeF1(v2)hassignalsS2(v2)
and S3.

(v1)and(v2)aretwoversionsofoneobjectwithsamename,butwithdifferentproperties.

• ResultofnxdbMerge_CopyUseSource:F1(v2),S2(v2),S3.

• ResultofnxdbMerge_CopyUseTarget:F1(v1),S1,S2(v1).

• ResultofnxdbMerge_MergeUseSource:F1(v2),S1,S2(v2),S3.

• ResultofnxdbMerge_MergeUseTarget:F1(v1),S1,S2(v1),S3.

Ifthesourceobjectisacluster,thisfunctioncopiesallcontainedPDUs,ECUs,andLIN
scheduleswiththeirchildobjectstothedestinationcluster.

Dependingonthenumberofcontainedobjectsinthesourceanddestinationclusters,the
executioncantakealongertime.IfWaitForCompleteistrue,thisfunctionwaitsuntilthe
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mergingprocessgetscompleted.Iftheexecutioncompleteswithouterrors,
PercentCompletereturns100.IfWaitForCompleteisfalse,thefunctionreturnsquickly,
andPercentCompletereturnsvalueslessthan100.YoumustcallnxdbMergerepeatedly
untilPercentCompletereturns100.Youcanusethetimebetweencallstoupdateaprogress
bar.
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nxdbOpenDatabase

Purpose

Opensadatabasefile.

Format

nxStatus_t _NXFUNC nxdbOpenDatabase (

const char * DatabaseName,

nxDatabaseRef_t * DatabaseRef);

Inputs

const char * DatabaseName

Theclustertoopen.

Outputs

nxDatabaseRef_t * DatabaseRef

Areferencetothedatabasethatyoucanuseinsubsequentfunctioncallstoreferencethe
database.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionopensadatabase.Whenanalreadyopendatabaseisopened,thisfunctiongrants
accesstothesamedatabaseandincreasesaninternalreferencecounter.Amultiplereferenced
(open)databasemustbeclosedasmanytimesasithasbeenopened.Untilitiscompletely
closed,theaccesstothisdatabaseremainsgranted,andthedatabaseusescomputerresources
(memoryandhandles).Formoreinformation,refertonxdbCloseDatabase.
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nxdbRemoveAlias

Purpose

Removesadatabasealiasfromthesystem.

Format

nxStatus_t _NXFUNC nxdbRemoveAlias (

const char * DatabaseAlias);

Inputs

const char * DatabaseAlias

Thenameofthealiastodelete.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThisfunctionremovesthealiasfromNI-XNET,butdoesnotaffectthedatabasetextfile.
It justremovesthealiasassociationtothedatabasefilepath.

ThisfunctionissupportedonWindowsonly,andthealiasisremovedfromWindowsonly
(notRTtargets).UsenxdbUndeploytoremoveanaliasfromaReal-Time(RT)target.
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nxdbSaveDatabase

Purpose

SavestheopendatabasetoaFIBEX3.1.0filefileorexportsaclusterfromadatabasetoa
specificfileformat.

Format

nxStatus_t _NXFUNC nxdbSaveDatabase (

nxDatabaseRef_t DatabaseRef,

const char * DbFilepath);

Inputs

nxDatabaseRef_t DatabaseRef

Referencesthedatabasetobesavedorthedatabaseclustertobeexported.

const char * DbFilepath

Containsthepathnametothedatabasefileorisempty(savestotheoriginalfilepath).

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

IftheDatabaseRefparameterisadatabasereference,thisfunctionsavestheXNET
databasecurrentstatetoaFIBEX3.1.0file.Thefileextensionmustbe.xml.Ifthetargetfile
exists,itisoverwritten.

IftheDatabaseRefparameterisaclusterreference,thisfunctionexportstheclusterina
specificfileformat.ACANclusterisexportedasaCANdb++databasefile(.dbc).ALIN
clusterisexportedasaLINdatabasefile(.ldf).AFlexRayclustercannotbeexported,and
thefunctionreturnsanappropriateerror.Ifthetargetfileexists,itisoverwritten.

XNETsavestotheFIBEXfileonlyfeaturesthatXNETsessionsusetocommunicateonthe
network.Iftheoriginalfilewascreatedusingnon-XNETsoftware,thetargetfilemaybe
missingdetailsfromtheoriginalfile.Forexample,NI-XNETsupportsonlylinearscaling.If
theoriginalFIBEXfileusedarationalequationthatcannotbeexpressedasalinearscaling,
XNETconvertsthistoalinearscalingwithfactor1.0andoffset0.0.
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IfDbFilepathisempty,thefileissavedtothesameFIBEXfilespecifiedwhenopened.If
openedasafilepath,itusesthatfilepath.Ifopenedasanalias,itusesthefilepathregistered
forthatalias.Inthecaseofaclusterexport,thefilepathmustnotbeempty.

SavingadatabaseisnotsupportedunderReal-Time(RT),butyoucandeployandusea
databasesavedonWindowsonaReal-Time(RT)target(refertonxdbDeploy).
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nxdbSetProperty

Purpose

WritespropertiesforanXNETDatabaseobject.

Format

nxStatus_t _NXFUNC nxdbSetProperty (

nxDatabaseRef_t DbObjectRef,

u32 PropertyID,

u32 PropertySize,

void * PropertyValue);

Inputs

nxDatabaseRef_t DbObjectRef

Thereferencetothedatabaseobjectforwhichtogetthepropertyvalue.

u32 PropertyID

SpecifiestheIDofthepropertytoset.

u32 PropertySize

Thesizeofthepropertytoset.

Outputs

void * PropertyValue

Avoidpointertoabufferthatcontainsthepropertyvaluetoset.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

UsethisfunctiontowritepropertiesforanXNETDatabaseobject.Refertothefollowing
sectionsforinformationaboutpropertiesyoucanusewiththisfunction:

• XNET Cluster Properties

• XNET Database Properties

• XNET ECU Properties

• XNET Frame Properties

• XNET Signal Properties

• XNET Subframe Properties
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nxdbUndeploy

Purpose

UndeploysadatabasefromaremoteLabVIEWReal-Time(RT)target.

Format

nxStatus_t _NXFUNC nxdbUndeploy (

const char * IPAddress,

const char * DatabaseAlias);

Inputs

const char * IPAddress

ThetargetIPaddress.

const char * DatabaseAlias

Providesthedatabasealiasname.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThisfunctioncompletelydeletesthedatabasefileanditsaliasfromtheRTtarget.

ThisfunctionissupportedonWindowsonly.RTdatabasedeploymentsaremanagedremotely
fromWindows.

ThisfunctionmustaccesstheremoteRTtargetfromWindows,soIPAddressmustspecify
avalidIPaddressfortheRTtarget.YoucanfindthisIPaddressusingMAX.

IftheRTtargetaccessispasswordprotected,youcanusethefollowingsyntaxforthe
IP addresstoundeployanalias:[user:password@]IPaddress.
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nxDisconnectTerminals

Purpose

DisconnectsterminalsontheXNETinterface.

Format

nxStatus_t _NXFUNC nxDisconnectTerminals (

nxSessionRef_t SessionRef,

const char * source,

const char * destination);

Inputs

nxSessionRef_t SessionRef

Thereferencetothesessiontousefortheconnection.

const char * source terminal

Theconnectionsourcename.

const char * destination terminal

Theconnectiondestinationname.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctiondisconnectsaspecificpairofsource/destinationterminalspreviouslyconnected
withnxConnectTerminals.

Whenthefinalsessionforagiveninterfaceiscleared,NI-XNETautomaticallydisconnects
allterminalconnectionsforthatinterface.Therefore,nxDisconnectTerminalsisnot
requiredformostapplications.

Thisfunctiontypicallyisusedtochangeterminalconnectionsdynamicallywhilean
applicationisrunning.Todisconnectaterminal,youfirstmuststoptheinterfaceusing
nxStopwiththeInterfaceOnlyscope.ThenyoucancallnxDisconnectTerminalsand
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nxConnectTerminalstoadjustterminalconnections.Finally,youcancallnxStartwith
theInterfaceOnlyscopetorestarttheinterface.

Youcandisconnectonlyaterminalthathasbeenpreviouslyconnected.Attemptingto
disconnectanonconnectedterminalresultsinanerror.
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nxFlush

Purpose

Flushes(empties)allXNETsessionqueues.

Format

nxStatus_t _NXFUNC nxFlush (

nxSessionRef_t SessionRef);

Inputs

nxSessionRef_t SessionRef

Thereferencetothesessiontoflush.ThissessionisfromnxCreateSession.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Withtheexceptionofsingle-pointmodes,allsessionsusequeuestostoreframes.Forinput
modes,thequeuesstoreframevalues(orcorrespondingsignalvalues)thathavebeen
received,butnotobtainedbycallingnxRead.Foroutputsessions,thequeuesstoreframe
valuesprovidedtonxWrite,butnottransmittedsuccessfully.

nxStartandnxStophavenoeffectonthesequeues.UsenxFlushtodiscardallvaluesin
thesession’squeues.

Forexample,ifyoucallnxWritetowritethreeframes,thenimmediatelycallnxStop,then
callnxStartafewsecondslater,thethreeframestransmit.IfyoucallnxFlushbetween
nxStopandnxStart,noframestransmit.

Asanotherexample,ifyoureceivethreeframes,thencallnxStop,thethreeframesremains
inthequeue.IfyoucallnxStartafewsecondslater,thencallnxRead,youobtainthethree
framesreceivedearlier,potentiallyfollowedbyotherframesreceivedaftercallingnxStart.
IfyoucallnxFlushbetweennxStopandnxStart,nxReadreturnsonlyframesreceived
afterthecallingnxStart.
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nxGetProperty

Purpose

RetrievesanXNETsessionproperty.

Format

nxStatus_t nxGetProperty (

nxSessionRef_t SessionRef,

u32 PropertyID,

u32 PropertySize,

void * PropertyValue);

Inputs

nxSessionRef_t SessionRef

Thesessiontogetthepropertyfrom.ThissessionisreturnedfromnxCreateSession.

u32 PropertyID

TheIDofthepropertydesired.TheappropriateconstantsarelistedintheProperties
sectionanddefinedinnixnet.h.

u32 PropertySize

ThenumberofbytesprovidedforthebufferpassedtoPropertyValue.Thiscanbea
fixed-size(forexample,4bytesforau32property)orvariable-sizedbuffer.Ifthe
propertyhasvariablesize(forexample,astringpropertywhosesizeisdeterminedat
runtime),callnxGetPropertySizetoretrievethenecessarysizeofthebuffer
beforehand.

Outputs

void * PropertyValue

Returnsthevalueofthedesiredproperty.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.



Chapter5 NI-XNETAPIforC

©NationalInstruments 5-103 NI-XNETHardwareandSoftwareManual

Description

Refertothefollowingsectionsforinformationaboutpropertiesyoucanusewiththis
function:

• XNET Device Properties

• XNET Interface Properties

• XNET Session Properties

• XNET System Properties
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nxGetPropertySize

Purpose

RetrievesthedatasizeofanXNETsessionproperty.

Format

nxStatus_t nxGetPropertySize (

nxSessionRef_t SessionRef,

u32 PropertyID,

u32 * PropertySize);

Inputs

nxSessionRef_t SessionRef

Thesessiontogetthepropertyfrom.ThissessionisreturnedfromnxCreateSession.

u32 PropertyID

TheIDofthepropertydesired.TheappropriateconstantsarelistedintheProperties
sectionanddefinedinnixnet.h.

Outputs

u32 * PropertySize

Returnsthenumberofbytestobeprovidedforthebuffertoretrievetheproperty.Passa
bufferofthatsizetonxGetProperty.

Note Forstringproperties,thepropertysizereturnedincludesthespaceforthe
terminatingNULLbyte.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Refertothefollowingsectionsforinformationaboutpropertiesyoucanusewiththis
function:

• XNET Device Properties

• XNET Interface Properties

• XNET Session Properties

• XNET System Properties
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nxGetSubProperty

Purpose

RetrievesapropertyofaframeorsignalwithinanXNETsession.

Format

nxStatus_t nxGetSubProperty (

nxSessionRef_t SessionRef,

u32 ActiveIndex,

u32 PropertyID,

u32 PropertySize,

void * PropertyValue);

Inputs

nxSessionRef_t SessionRef

Thesessiontogetthepropertyfrom.ThissessionisreturnedfromnxCreateSession.

u32 ActiveIndex

Identifiestheframeorsignalwithinthesession.Itistheindextothelistgivenin
nxCreateSession.

u32 PropertyID

TheIDofthepropertydesired.Thepropertiestousewiththisfunctionarelistedinthe
Frame Propertiessectionforthesession.Withinyourcode,applicablePropertyID
valuesbeginwiththeprefixnxProp_SessionSub.

u32 PropertySize

ThenumberofbytesprovidedforthebufferpassedtoPropertyValue.Thiscanbea
fixed-size(forexample,4bytesforau32property)orvariable-sizedbuffer.Ifthe
propertyhasvariablesize(forexample,astringpropertywhosesizeisdeterminedat
runtime),callnxGetSubPropertySizetoretrievethenecessarysizeofthebuffer
beforehand.

Outputs

void * PropertyValue

Returnsthevalueofthedesiredproperty.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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nxGetSubPropertySize

Purpose

RetrievesthedatasizeofapropertyofaframeorsignalwithinanXNETsession.

Format

nxStatus_t nxGetSubPropertySize (

nxSessionRef_t SessionRef,

u32 ActiveIndex,

u32 PropertyID,

u32 * PropertySize);

Inputs

nxSessionRef_t SessionRef

Thesessiontogetthepropertyfrom.ThissessionisreturnedfromnxCreateSession.

u32 ActiveIndex

Identifiestheframeorsignalwithinthesession.Itistheindextothelistgivenin
nxCreateSession.

u32 PropertyID

TheIDofthepropertydesired.Thepropertiestousewiththisfunctionarelistedinthe
Frame Propertiessectionforthesession.Withinyourcode,applicablePropertyID
valuesbeginwiththeprefixnxProp_SessionSub.

Outputs

u32 * PropertySize

Returnsthenumberofbytestobeprovidedforthebuffertoretrievetheproperty.Passa
bufferofthatsizetonxGetSubProperty.

Note Forstringproperties,thepropertysizereturnedincludesthespaceforthe
terminatingNULLbyte.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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nxReadFrame

Purpose

Readsdatafromasessionasanarrayofrawbytes.

Format

nxStatus_t nxReadFrame (

nxSessionRef_t SessionRef,

void * Buffer,

u32 SizeOfBuffer,

f64 Timeout,

u32 * NumberOfBytesReturned);

Inputs

nxSessionRef_t SessionRef

Thesessiontoread.ThissessionisreturnedfromnxCreateSession.Thesessionmode
mustbeFrameInputStreamMode,FrameInputQueuedMode,orFrameInput
Single-PointMode.

u32 SizeOfBuffer

SizeOfBufferisthesizeoftheprovidedmemorybuffer(passedbytheBuffer
argument).ThisisthelimitofthenumberofbytesnxReadFramedelivers.

Asencodedinrawdata,eachframecanvaryinlength.Therefore,thenumberrepresents
themaximumrawbytestoread,notthenumberofframes.

StandardCANandLINframesarealways24bytesinlength.Toreadaspecificnumber
ofstandardCANand/orLINframes,multiplythatnumberby24.

CANFDandFlexRayframesvaryinlength.Forexample,ifyoupassSizeOfBuffer
of91,thebuffermightreturn80bytes,withinwhichthefirst24bytesencodethefirst
frame,andthenext56bytesencodethesecondframe.

Theminimumusefulsizeforasingleframeis24bytes.Youshouldallowatleastthat
numberofbytes.

f64 Timeout

Thetimetowaitfornumbertoreadframebytestobecomeavailable;thetimeoutis
representedas64-bitfloating-pointinunitsofseconds.

Toavoidreturningapartialframe,evenwhenSizeOfBufferbytesareavailablefrom
thehardware,thisreadmayreturnfewerbytesinBuffer.Forexample,assumeyoupass
SizeOfBufferof70bytesandTimeoutof10seconds.Duringtheread,twoframesare
received,thefirst24bytesinsize,andthesecond56bytesinsize,foratotalof80bytes.
Thereadreturnsafterthetwoframesarereceived,butonlythefirstframeiscopiedto
data.Ifthereadcopied46bytesofthesecondframe(uptothelimitof70),thatframe
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wouldbeincompleteandthereforedifficulttointerpret.Toavoidthisproblem,theread
alwaysreturnscompleteframesinBuffer.

IfTimeoutispositive,nxReadFramewaitsforSizeOfBufferframebytestobe
received,thenreturnscompleteframesuptothatnumber.Ifthebytesdonotarriveprior
tothetimeout,anerrorisreturned.

IfTimeoutisnegative,nxReadFramewaitsindefinitelyforSizeOfBufferframe
bytes.

IfTimeoutiszero,nxReadFramedoesnotwaitandimmediatelyreturnsallavailable
framebytesuptothelimitSizeOfBufferspecifies.

IfthesessionmodeisFrameInputSingle-Point,youmustsetTimeoutto0.0.Because
thismodereadsthemostrecentvalueofeachframe,Timeoutdoesnotapply.

Outputs

void * Buffer

Returnsanarrayofbytes.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thisframe
formatisthesameforreadandwriteofrawdata,anditisalsousedforlogfileexamples.

Thedataalwaysreturnscompleteframes.

Note ForPDUsessions,onlythepayloadforthespecifiedPDUisreturnedinthearrayof
bytes.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame Input Stream 

Mode,Frame Input Queued Mode,orFrame Input Single-Point Mode.

u32 * NumberOfBytesReturned

ReturnsthenumberofvalidbytesintheBufferarray.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thesessionmustuse
FrameInputStreamMode,FrameInputQueuedMode,orFrameInputSingle-PointMode.
Therawframeformatisprotocolindependent,sothesessioncanuseeitheraCAN,FlexRay,
orLINinterface.
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Therawframesareassociatedtothesession’slistofframesasfollows:

Frame Input Stream Mode:Arrayofallframevaluesreceived(listignored).

Frame Input Queued Mode:Arrayofframevaluesreceivedforthesingleframespecified
inthelist.

Frame Input Single-Point Mode:Arrayofsingleframevalues,oneforeachframespecified
inthelist.
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nxReadSignalSinglePoint

Purpose

ReadsdatafromasessionofSignalInputSingle-PointMode.

Format

nxStatus_t nxReadSignalSinglePoint (

nxSessionRef_t SessionRef,

f64 * ValueBuffer,

u32 SizeOfValueBuffer,

nxTimestamp_t * TimestampBuffer,

u32 SizeOfTimestampBuffer);

Inputs

nxSessionRef_t SessionRef

Thesessiontoread.ThissessionisreturnedfromnxCreateSession.Thesessionmode
mustbeaSignalInputSingle-PointMode.

u32 SizeOfValueBuffer

Shouldbesettothesize(inbytes)ofthearraypassedtoValueBuffer.Ifthisistoo
smalltofitoneelementforeachsignalinthesession,anerrorisreturned.

u32 SizeOfTimestampBuffer

Shouldbesettothesize(inbytes)ofthearraypassedtoTimestampBuffer.If
TimestampBufferisnotNULL,andthisistoosmalltofitoneelementforeachsignal
inthesession,anerrorisreturned.

Outputs

f64* ValueBuffer

Returnsaone-dimensionalarrayofsignalvalues.Eachsignalvalueisscaled,64-bit
floatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.Theorderof
signalsinthearraycorrespondstotheorderinthesessionlist.

Thedatareturnsthemostrecentvaluereceivedforeachsignal.Ifmultipleframesfora
signalarereceivedsincethepreviouscalltonxReadSignalSinglePoint(orsession
start),onlysignaldatafromthemostrecentframeisreturned.

Ifnoframeisreceivedforthecorrespondingsignalssinceyoustartedthesession,the
XNETSignalDefaultValueisreturned.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal Input 

Single-Point Mode.
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Atriggersignalreturnsavalueof1.0or0.0,dependingonwhetheritsframearrivedsince
thelastRead(orStart)ornot.Formoreinformationabouttriggersignals,refertoSignal 

Input Single-Point Mode.

nxTimestamp_t* TimestampBuffer

Optionallyreturnsaone-dimensionalarrayoftimestampvaluesofthetimeswhenthe
correspondingsignalvaluesarrived.Eachtimestampvalueisthenumberof100ns
incrementssinceJan1,160112:00AMUTC.

TimestampBuffer

CanbepassedasNULL;thennotimestampsarereturned.SizeOfTimeStampBuffer
alsoshouldbepassed0inthiscase.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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nxReadSignalWaveform

Purpose

ReadsdatafromasessionofSignalInputWaveformMode.

Thedatarepresentsawaveformofresampledvaluesforeachsignalinthesession.

Format

nxStatus_t nxReadSignalWaveform (

cnxSessionRef_t SessionRef,

f64 Timeout,

nxTimestamp_t * StartTime,

f64 * DeltaTime,

f64 * ValueBuffer,

u32 SizeOfValueBuffer,

u32 * NumberOfValuesReturned);

Inputs

Note Inthefollowing,Nmeansthemaximumnumberofsamplestoread.Itiscalculated
fromSizeOfValueBuffer.

nxSessionRef_t SessionRef

Thesessiontoread.ThissessionisreturnedfromnxCreateSession.Thesessionmode
mustbeSignalInputWaveform.

f64 Timeout

ThetimetowaitforNsamplestobecomeavailable.

Thetimeoutisrepresentedas64-bitfloating-pointinunitsofseconds.

IfTimeoutispositive,nxReadSignalWaveformwaitsforNsamples,thenreturnsthat
number.Ifthesamplesdonotarrivepriortothetimeout,anerrorisreturned.

IfTimeoutisnegative,nxReadSignalWaveformwaitsindefinitelyforNsamples.

IfTimeoutiszero,nxReadSignalWaveformdoesnotwaitandimmediatelyreturnsall
availablesamplesuptothelimitNspecifies.

Becausetimedeterminessampleavailability,typicalvaluesforthistimeoutare0(return
available)oralargepositivevaluesuchas100.0(waitforaspecificN).
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u32 SizeOfValueBuffer

Thesize(inbytes)ofthearraypassedtoValueBuffer.Itisusedtocalculate
N = trunc (SizeOfValueBuffer/(sizeof(f64)*(numberofsignalsinthesession))).
TherealwaysisamaximumofNsamplesperwaveformreturned,evenif
SizeOfValueBufferisnotamultipleof(sizeof(f64)*(numberofsignalsinthe
session)).

Outputs

nxTimestamp_t* StartTime

OptionallyreturnsthestarttimeofthewaveformreturnedinValueBuffer.Itisthe
absolutetimeofthefirstsample,givenin100nsincrementssinceJan1,1601,
12:00 AM UTC.

StartTimecanbepassedasNULL;inthiscase,novalueisreturned.

f64* DeltaTime

Optionallyreturnsthetimeincrementbetweensuccessivevaluesofthewaveform
returnedinValueBuffer.Thevaluereturnedis1.0/ResampleRate.

DeltaTimecanbepassedasNULL;inthiscase,novalueisreturned.

f64* ValueBuffer

Returnsatwo-dimensionalarrayoff64samples.First,Nsamplesarereservedforthe
firstsignalinthesession,thenNsamplesforthesecond,andsoon.N*(numberof
signalsinthesession)*sizeof(f64)shouldbepassedinSizeOfValueBufferto
recalculateN.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal Input Waveform 

Mode.

u32* NumberOfValuesReturned

ThenumberofwaveformsamplespersignalthathavebeenreturnedinValueBuffer.
ThisisalwayslessthanorequaltoN.

NumberOfValuesReturnedcanbepassedasNULL;inthiscase,novalueisreturned.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thedatarepresentsawaveformforeachsignalinthesession.
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nxReadSignalXY

Purpose

ReadsdatafromasessionofSignalInputXYMode.

Format

nxStatus_t nxReadSignalXY (

nxSessionRef_t SessionRef,

nxTimestamp_t * TimeLimit,

f64 * ValueBuffer,

u32 SizeOfValueBuffer,

nxTimestamp_t * TimestampBuffer,

u32 SizeOfTimestampBuffer,

u32 * NumPairsBuffer,

u32 SizeOfNumPairsBuffer);

Inputs

Note Inthefollowing,Nmeansthemaximumnumberofsamplestoreadpersignal.Itis
calculatedfromSizeOfValueBufferandSizeOfTimestampBuffer.

nxSessionRef_t SessionRef

Thesessiontoread.ThissessionisreturnedfromnxCreateSession.Thesessionmode
mustbeSignalInputXY.

nxTimestamp_t* TimeLimit

Thetimestamptowaitforbeforereturningsignalvalues.Itistheabsolutetime,givenin
100nsincrementssinceJan1,1601,12:00AMUTC.

IfTimeLimitisvalid,nxReadSignalXYwaitsforthetimestamptooccur,thenreturns
availablevalues(uptonumbertoread).IfyouincrementTimeLimitbyafixednumber
ofsecondsforeachcalltonxReadSignalXY,youeffectivelyobtainamovingwindow
ofsignalvalues.

TheTimeoutofothernxReadfunctionsspecifiesthemaximumamounttimetowaitfor
aspecific(numbertoread)values.TheTimeLimitofnxReadSignalXYdoesnot
specifyaworst-casetimeoutvalue,butratheraspecificabsolutetimestamptowaitfor.

u32 SizeOfValueBuffer

Thesize(inbytes)ofthearraypassedtoValueBuffer.Niscalculatedfromthisas:
N = trunc(SizeOfValueBuffer/(sizeof(f64)*(numberofsignalsinthesession))).
IfbothSizeOfValueBufferandSizeOfTimestampBufferdeliveravalidNvalue
(N>0),thesmallerofthetwovaluesisusedtoavoidbufferoverflows.
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u32 SizeOfTimestampBuffer

Thesize(inbytes)ofthearraypassedtoTimestampBuffer.Niscalculatedfromthis
as:N=trunc(SizeOfTimestampBuffer/(sizeof(f64)*(numberofsignalsinthe
session))).IfbothSizeOfValueBufferandSizeOfTimestampBufferdelivera
validNvalue(N>0),thesmallerofthetwovaluesisusedtoavoidbufferoverflows.

u32 SizeOfNumPairsBuffer

Thesize(inbytes)ofthearraypassedtoNumPairsBuffer.Foreachsignalinthe
session,anarrayelementshouldbeprovided.Ifthebufferistoosmall,anerroris
returned.

Outputs

f64* ValueBuffer

Returnsatwo-dimensionalarrayoff64samples.First,Nsamplesarereservedforthe
firstsignalinthesession,thenNsamplesforthesecond,andsoon.N*(numberof
signalsinthesession)*sizeof(f64)shouldbepassedinSizeOfValueBufferto
recalculateN.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal Input XY Mode.

nxTimestamp_t* TimestampBuffer

Returnsatwo-dimensionalarrayoftimestamps.First,Ntimestampsarereservedforthe
firstsignalinthesession,thenNtimestampsforthesecond,andsoon.N*(numberof
signalsinthesession)*sizeof(f64)shouldbepassedinSizeOfTimestampBufferto
recalculateN.

Thetimestampsaregivenin100nsincrementssinceJan1,1601,12:00AMUTC.

u32* NumPairsBuffer

Returnsaone-dimensionalarrayofsignal/timestamppaircounts,oneforeachsignalin
thesession.Uponoutput,thesamplesandtimestampsforsignal#(i)inthepreceding
arraysarevalidupto,butnotincluding,indexNumPairsBuffer[i](zerobased).

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThedatarepresentsanXYplotoftimestamp/valuepairsforeachsignalinthesession.
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nxReadState

Purpose

ReadscommunicationstatesofanXNETsession.

Format

nxStatus_t nxReadState (

nxSessionRef_t SessionRef,

u32 StateID,

u32 StateSize,

void * StateValue,

nxStatus_t * Fault);

Inputs

nxSessionRef_t SessionRef

Thesessiontoread.ThissessionisreturnedfromnxCreateSession.

u32 StateID

Indicatesthestatetoberead.Possiblevaluesare:

nxState_TimeCurrent Currentinterfacetime

nxState_TimeCommunicating Timeinterfacestartedcommunicating

nxState_TimeStart Timeinterfacewasstarted

nxState_CANComm CANcommunicationstate

nxState_FlexRayComm FlexRaycommunicationstate

nxState_FlexRayStats FlexRaystatistics

nxState_LINComm LINcommunicationstate

nxState_SessionInfo Sessionrunningstate

nxState_J1939Comm J1939communicationstate

ThevaluedeterminestheformatoutputasStateValue.

u32 StateSize

IndicatesthesizeofthebufferprovidedforStateValue.

Outputs

void* StateValue

Returnsthedesiredstate.Formatsandvaluesare:

StateID=nxState_TimeCurrent:
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StateValuemustpointtoannxTimestamp_tbuffer.Itisfilledwiththe
currentinterfacetimein100nsincrementssinceJan1,160112:00AMUTC.

StateID=nxState_TimeCommunicating:

StateValuemustpointtoannxTimestamp_tbuffer.Itisfilledwiththetime
theinterfacestartedcommunicatingin100nsincrementssinceJan1,1601
12:00AMUTC.Thistimeisusuallylaterthantheinterfacestarttime
(StateID =nxState_TimeStart),becausetheinterfacemustundergoa
communicationstartupprocedure.

Iftheinterfaceisnotcommunicatingwhenthisreadiscalled,aninvalidtimeis
returned(0).

StateID = nxState_TimeStart:

StateValuemustpointtoannxTimestamp_tbuffer.Itisfilledwiththetime
theinterfacewasstartedin100nsincrementssinceJan1,160112:00AMUTC.

Iftheinterfaceisnotstartedwhenthisreadiscalled,aninvalidtimeis
returned (0).

StateID=nxState_CANComm:

StateValuemustpointtoau32buffer.Itisfilledwithacommunicationstate
DWORD,whichiscomprisedofseveralbitfields.Youcanusemacrosin
nixnet.htoaccessthesebitfields.

Bit Meaning 

0–3 CommunicationState

ErrorActive(0) Thisstatereflectsnormalcommunication,withfewerrorsdetected.
TheCANinterfaceremainsinthisstateaslongasreceiveerror
counterandtransmiterrorcounterarebothbelow128.

ErrorPassive(1) Ifeitherthereceiveerrorcounterortransmiterrorcounterincrement
above127,theCANinterfacetransitionsintothisstate.Although
communicationproceeds,theCANdevicegenerallyisassumedto
haveproblemswithreceivingframes.

WhenaCANinterfaceisinerrorpassivestate,acknowledgement
errorsdonotincrementthetransmiterrorcounter.Therefore,ifthe
CANinterfacetransmitsaframewithnootherdevice(ECU)
connected,iteventuallyenterserrorpassivestatedueto
retransmissions,butdoesnotenterbusoffstate.
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BusOff(2) Ifthetransmiterrorcounterincrementsabove255,theCANinterface
transitionsintothisstate.Communicationimmediatelystopsunder
theassumptionthattheCANinterfacemustbeisolatedfromother
devices.

WhenaCANinterfacetransitionstothebusoffstate,communication
stopsfortheinterface.AllNI-XNETsessionsfortheinterfaceno
longerreceiveortransmitframevalues.TorestarttheCANinterface
andallitssessions,callnxStart.

Init(3) ThisistheCANinterfaceinitialstateonpower-up.Theinterfaceis
essentiallyoff,inthatitisnotattemptingtocommunicatewithother
nodes(ECUs).

WhenthestarttriggeroccursfortheCANinterface,ittransitions
fromtheInitstatetotheErrorActivestate.Whentheinterfacestops
duetoacalltonxStop,theCANinterfacetransitionsfromeither
ErrorActiveorErrorPassivetotheInitstate.Whentheinterface
stopsduetotheBusOffstate,itremainsinthatstateuntilyourestart.

4 TransceiverError

Transceivererrorindicateswhetheranerrorconditionexistsonthephysicaltransceiver.
ThisistypicallyreferredtoasthetransceiverchipNERRpin.Falseindicatesnormal
operation(noerror),andtrueindicatesanerror.

5 Sleep

Sleepindicateswhetherthetransceiverandcommunicationcontrollerareintheirsleep
state.Falseindicatesnormaloperation(awake),andtrueindicatessleep.

8–11 LastError

Lasterrorspecifiesthestatusofthelastattempttoreceiveortransmitaframe(decimal
valueinparentheses):

None(0) Thelastreceiveortransmitwassuccessful.

Stuff(1) Morethan5equalbitshaveoccurredinsequence,whichtheCAN
specificationdoesnotallow.

Form(2) Afixedformatpartofthereceivedframeusedthewrongformat.

Bit Meaning 
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StateID=nxState_FlexRayComm:

StateValuemustpointtoau32buffer.Itisfilledwithacommunicationstate
DWORD,whichiscomprisedofseveralbitfields.Youcanusemacrosin
nixnet.htoaccessthesebitfields.

Ack(3) Anothernode(ECU)didnotacknowledgetheframetransmit.

IfyoucalltheappropriatenxWritefunctionanddonothaveacable
connected,orthecableisconnectedtoanodethatisnotcommunicating,you
seethiserrorrepeatedly.TheCANcommunicationstateeventuallytransitions
toErrorPassive,andtheframetransmitretriesindefinitely.

Bit1(4) Duringaframetransmit(withtheexceptionofthearbitrationIDfield),the
interfacewantedtosendarecessivebit(logical1),butthemonitoredbusvalue
wasdominant(logical0).

Bit0(5) Duringaframetransmit(withtheexceptionofthearbitrationIDfield),the
interfacewantedtosendadominantbit(logical0),butthemonitoredbus
valuewasrecessive(logical1).

CRC(6) TheCRCcontainedwithinareceivedframedoesnotmatchtheCRC
calculatedfortheincomingbits.

16–23 TransmitErrorCounter

Thetransmiterrorcounterbeginsat0whencommunicationstartsontheCANinterface.
Thecounterincrementswhenanerrorisdetectedforatransmittedframeanddecrements
whenaframetransmitssuccessfully.Thecounterincreasesmoreforanerrorthanitis
decreasedforsuccess.Thisensuresthatthecountergenerallyincreaseswhenacertain
ratioofframes(roughly1/8)encountererrors.

WhencommunicationstatetransitionstoBusOff,thetransmiterrorcounternolongeris
valid.

24–31 ReceiveErrorCounter

Thereceiveerrorcounterbeginsat0whencommunicationstartsontheCANinterface.
Thecounterincrementswhenanerrorisdetectedforareceivedframeanddecrements
whenaframeisreceivedsuccessfully.Thecounterincreasesmoreforanerrorthanitis
decreasedforsuccess.Thisensuresthatthecountergenerallyincreaseswhenacertain
ratioofframes(roughly1/8)encountererrors.

Bit Meaning 
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Bit Meaning 

0–3 POCState

POCstatespecifiestheFlexRayinterfacestate(decimalvalueinparentheses):

DefaultConfig(0) ThisistheFlexRayinterfaceinitialstateonpower-up.Theinterface
isessentiallyoff,inthatitisnotconfiguredandisnotattemptingto
communicatewithothernodes(ECUs).

Ready(1) Whentheinterfacestarts,itfirstentersConfigstatetovalidatethe
FlexRayclusterandinterfaceproperties.Assumingtheproperties
arevalid,theinterfacetransitionstothisReadystate.

IntheReadystate,theFlexRayinterfaceattemptstointegrate
(synchronize)withothernodesinthenetworkcluster.This
integrationprocesscantakeseveralFlexRaycycles,upto200ms.If
theintegrationsucceeds,theinterfacetransitionstoNormalActive.

YoucanusenxReadStatetoreadthetimewhentheFlexRay
interfaceenteredReady.Ifintegrationsucceeds,youcanuse
nxReadStatetoreadthetimewhentheFlexRayenteredNormal
Active.

NormalActive(2) Thisisthenormaloperationstate.TheNI-XNETinterfaceis
adequatelysynchronizedtotheclustertoallowcontinuedframe
transmissionwithoutdisruptingthetransmissionsofothernodes
(ECUs).Ifsynchronizationproblemsoccur,theinterfacecan
transitionfromthisstatetoNormalPassive.

NormalPassive(3) Framereceptionisallowed,butframetransmissionisdisabled
due todegradedsynchronizationwiththeclusterremainder.If
synchronizationimproves,theinterfacecantransitiontoNormal
Active.Ifsynchronizationcontinuestodegrade,theinterface
transitionstoHalt.

Halt(4) Communicationhaltedduetosynchronizationproblems.

WhentheFlexRayinterfaceisinHaltstate,allNI-XNETsessions
fortheinterfacestop,andnoframevaluesarereceivedor
transmitted.TorestarttheFlexRayinterface,youmustrestartthe
NI-XNETsessions.

Ifyouclear(close)allNI-XNETsessionsfortheinterface,
ittransitionsfromHalttoDefaultConfigstate.
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StateID=nxState_FlexRayStats:

Config(15) Thisstateistransitionalwhenconfigurationisvalid.Ifyoudetect
thisstateafterstartingtheinterface,ittypicallyindicatesaproblem
withtheconfiguration.Checkthefault?outputforafault.If
no faultisreturned,checkyourFlexRayclusterandinterface
properties.Youcancheckthevalidityofthesepropertiesusingthe
NI-XNETDatabaseEditor,whichdisplaysinvalidconfiguration
properties.

IntheFlexRayspecification,thisvalueisreferredtoastheProtocol
OperationControl(POC)state.Formoreinformationaboutthe
FlexRayPOCstate,refertoAppendix B,Summary of the FlexRay 

Standard.

4–7 ClockCorrectionFailed

Clockcorrectionfailedreturnsthenumberofconsecutiveeven/oddcyclepairsthathave
occurredwithoutsuccessfulclocksynchronization.

IfthiscountreachesthevalueintheXNETClusterFlexRay:MaxWithoutClock
CorrectionPassiveproperty,theFlexRayinterfacePOCstatetransitionsfromNormal
ActivetoNormalPassivestate.IfthiscountreachesthevalueintheXNETCluster
FlexRay:MaxWithoutClockCorrectionFatalproperty,theFlexRayinterfacePOCstate
transitionsfromNormalPassivetoHaltstate.

IntheFlexRayspecification,thisvalueisreferredtoasvClockCorrectionFailed.

8-12 PassivetoActiveCount

Passivetoactivecountreturnsthenumberofconsecutiveeven/oddcyclepairsthathave
occurredwithsuccessfulclocksynchronization.

ThiscountincrementswhiletheFlexRayinterfaceisinPOCstateErrorPassive.Ifthe
countreachesthevalueintheXNETSessionInterface:FlexRay:AllowPassivetoActive
property,theinterfacePOCstatetransitionstoNormalActive.

IntheFlexRayspecification,thisvalueisreferredtoasvAllowPassiveToActive.

13 ChannelASleep?

IndicateswhetherchannelAcurrentlyisasleep.

14 ChannelBSleep?

IndicateswhetherchannelBcurrentlyisasleep.

Bit Meaning 
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StateValuemustpointtoannxFlexRayStats_tbuffer(definedin
nixnet.h).Itisfilledwithcommunicationstatisticsvalues.Thevaluesare:

u32 NumSyntaxErrorChA

ThenumberofsyntaxerrorsthathaveoccurredonchannelAsince
communicationstarted.

Asyntaxerroroccursif:

• Anodestartstransmittingwhilethechannelisnotintheidlestate.

• Thereisadecodingerror.

• Aframeisdecodedinthesymbolwindoworinthenetwork
idle time.

• Asymbolisdecodedinthestaticsegment,dynamicsegment,or
networkidletime.

• Aframeisreceivedwithintheslotafterreceptionofa
semanticallycorrectframe(twoframesinoneslot).

• Twoormoresymbolsarereceivedwithinthesymbolwindow.

u32 NumSyntaxErrorChB

ThenumberofsyntaxerrorsthathaveoccurredonchannelBsince
communicationstarted.

u32 NumContentErrorChA

ThenumberofcontenterrorsthathaveoccurredonchannelAsince
communicationstarted.

Acontenterroroccursif:

• Inastaticsegment,aframepayloadlengthdoesnotmatchthe
globalclusterproperty.

• Inastaticsegment,theStartupindicator(bit)is1whiletheSync
indicatoris0.

• TheframeIDencodedintheframeheaderdoesnotmatchthe
currentslot.

• Thecyclecountencodedintheframeheaderdoesnotmatchthe
currentcyclecount.

• Inadynamicsegment,theSyncindicatoris1.

• Inadynamicsegment,theStartupindicatoris1.

• Inadynamicsegment,theNullindicatoris0.

u32 NumContentErrorChB

ThenumberofcontenterrorsthathaveoccurredonchannelBsince
communicationstarted.

u32 NumSlotBoundaryViolationChA
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Thenumberofslotboundaryviolationsthathaveoccurredonchannel
Asincecommunicationstarted.

Aslotboundaryviolationerroroccursiftheinterfacedoesnot
considerthechanneltobeidleattheboundaryofaslot(either
beginningorend).

u32 NumSlotBoundaryViolationChB

Thenumberofslotboundaryviolationsthathaveoccurredon
channel Bsincecommunicationstarted.

Formoreinformationaboutthesestatistics,refertoAppendix B,Summary 

of the FlexRay Standard.

StateID = nxState_LINComm:

StateValuemustpointtoau32arraybuffer.Itisfilledwithacommunication
stateDWORD,whichiscomprisedofseveralbitfields,andaschedule
DWORD,whichiscomprisedofasinglebitfield.Youcanusemacrosin
nixnet.htoaccessthesebitfields.

Communication State DWORD

Bit Meaning 

0 Reserved

1 Sleep

Indicateswhetherthetransceiverandcommunicationcontrollerareintheirsleepstate.
False(0)indicatesnormaloperation(awake),andtrue(1)indicatessleep.

Thisvaluechangesfrom0to1onlywhenyousettheXNETSessionInterface:LIN:Sleep
propertytonxLINSleep_RemoteSleepornxLINSleep_LocalSleep.

Thisvaluechangesfrom1to0whenoneofthefollowingoccurs:

• YousettheXNETSessionInterface:LIN:Sleeppropertyto
nxLINSleep_RemoteWakeornxLINSleep_LocalWake.

• Theinterfacereceivesaremotewakeuppattern(break).Inadditiontothis
nxReadStatefunction,youcanwaitforaremotewakeupeventusingthenxWait
functionwiththenxCondition_IntfCommunicatingcondition.
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2–3 CommunicationState

Idle(0) ThisistheLINinterfaceinitialstateonpower-up.Theinterfaceis
essentiallyoff,inthatitisnotattemptingtocommunicatewithother
nodes(ECUs).WhenthestarttriggeroccursfortheLINinterface,
ittransitionsfromtheIdlestatetotheActivestate.Whenthe
interfacestopsduetoacalltoXNETStop,theLINinterface
transitionsfromeitherActiveorInactivetotheIdlestate.

Active(1) Thisstatereflectsnormalcommunication.TheLINinterface
remainsinthisstateaslongasbusactivityisdetected(frame
headersreceivedortransmitted).

Inactive(2) Thisstateindicatesthatnobusactivityhasbeendetectedinthepast
fourseconds.

Regardlessofwhethertheinterfaceactsasamasterorslave,it
transitionstothisstateafterfoursecondsofbusinactivity.Assoon
asbusactivityisdetected(breakorframeheader),theinterface
transitionstotheActivestate.

TheLINinterfacedoesnotgotosleepautomaticallywhenit
transitionstoInactive.Toplacetheinterfaceintosleepmode,setthe
XNETSessionInterface:LIN:Sleeppropertywhenyoudetectthe
Inactivestate.

4–7 LastError

Specifiesthestatusofthelastattempttoreceiveortransmitaframe.Itisanenumeration
(ringdatatype).Foratableofallvaluesforlasterror,refertoLast Error Table.

8–15 LastErrorReceived

Returnsthevaluereceivedfromthenetworkwhenlasterroroccurred.Foratablethat
describeshowthisfieldispopulatedbasedonthelasterror,refertoLast Error Table.

16–23 LastErrorExpected

ReturnsthevaluethattheLINinterfaceexpectedtosee(insteadoflastreceived).Fora
tablethatdescribeshowthisfieldispopulatedbasedonthelasterror,refertoLast Error 

Table.

24–29 LastErrorID

Returnstheframeidentifierinwhichthelasterroroccurred.Foratablethatdescribes
howthisfieldispopulatedbasedonthelasterror,refertoLast Error Table.

Bit Meaning 
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Schedule DWORD

Last Error Table

Thefollowingtablelistseachvalueforlast error,alongwithadescription,and
applicableuseoflast received,last expected,andlast identifier.Inthelast 

errorcolumn,thedecimalvalueisshowninparenthesesafterthestringname.

30 Reserved

31 TransceiverReady

IndicateswhethertheLINtransceiverispoweredfromthebus.

True(1)indicatesthebuspowerexists,soitissafetostartcommunicationontheLIN
interface.

Ifthisvalueisfalse(0),youcannotstartcommunicationsuccessfully.Wirepowertothe
LINtransceiverandrunyourapplicationagain.

Bit Meaning 

0–7 ScheduleIndex

IndicatestheLINschedulethattheinterfacecurrentlyisrunning.

ThisindexreferstoaLINschedulethatyourequestedusingthenxWriteStatefunction.
ItindexesthearrayofschedulesrepresentedintheXNETSessionInterface:LIN:Schedule
Namesproperty.

ThisindexappliesonlywhentheLINinterfaceisrunningasamaster.IftheLINinterface
isrunningasaslaveonly,thiselementshouldbeignored.

8–31 Reserved

Bit Meaning 
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StateID = nxState_SessionInfo:

StateValuemustpointtoau32.Itcontainsthecurrentsessionrunningstate.The
runningstatesare:

nxSessionInfoState_Stopped (0)

Allframesinthesessionarestopped.

nxSessionInfoState_Started (1)

Allframesinthesessionarestarted.

nxSessionInfoState_Mix (2)

Someframesinthesessionarestartedwhileotherframesarestopped.Thisstate
mayoccurwhenusingnxStartornxStopwiththeSessionOnlyoption.

Last Error Description

Last

Received

Last

Expected

Last 

Identifier 

None(0) Nobuserrorhasoccurred
sincetheprevious
communicationstateread.

0(N/A) 0(N/A) 0(N/A)

UnknownID(1) Receivedaframeidentifier
thatisnotvalid(0–63).

0(N/A) 0(N/A) 0(N/A)

Form(2) Theformofareceivedframe
isincorrect.Forexample,the
databasespecifies8bytesof
payload,butyoureceiveonly
4bytes.

0(N/A) 0(N/A) Received
frameID

Framing(3) Thebyteframingisincorrect
(forexample,amissingstop
bit).

0(N/A) 0(N/A) Received
frameID

Readback(4) Theinterfacetransmitteda
byte,butthevaluereadback
fromthetransceiverwas
different.Thisoftenis
causedbyacablingproblem,
suchasnoise.

Valueread
back

Value
transmitted

Received
frameID

Timeout(5) Receivingtheframetook
longerthanthe
LIN-specifiedtimeout.

0(N/A) 0(N/A) Received
frameID

Checksum(6) Thereceivedchecksumwas
differentthantheexpected
checksum.

Received
checksum

Calculated
checksum

Received
frameID
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StateID = nxState_J1939comm:

StateValuemustpointtoannxJ1939CommState_tbuffer(definedinnixnet.h).It
isfilledwithcommunicationstatisticsvalues.Thevaluesare:

u32 PGN

SpecifiestheJ1939PGNthatoccurredthelasterror.YoucannotassignaPGN
toeveryerror.

u32 SourceAddress

Specifiesthesourceaddressthatoccurredthelasterror.Youcannotassigna
sourceaddresstoeveryerror.

u32 DestinationAddress

Specifiesthedestinationaddressthatoccurredthelasterror.Youcannotassign
adestinationaddresstoeveryerror.

u32 TransmitError

Indicatesatransmit-relatederroroccurred.

u32 ReceiveError

Indicatesareceive-relatederroroccurred.

u32 Reserved1

u32 Reserved2

nxStatus_t* Fault

Returnsanumericcodeyoucanusetoobtainadescriptionofthefault.Ifnofault
occurred,thefaultcodeis0.

AfaultisanerrorthatoccursasynchronouslytotheNI-XNETapplicationcalls.Thefault
causemayberelatedtonetworkcommunication,butitalsocanberelatedtoXNET
hardware,suchasafaultintheonboardprocessor.Althoughfaultsareextremelyrare,
nxReadStateprovidesadetectionmethoddistinctfromthestatusofNI-XNET
functioncalls,yeteasytousealongsidethecommonpracticeofcheckingthe
communicationstate.

Toobtainafaultdescription,passthefaultcodetonxStatusToString.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

YoucanusenxReadStatewithanyXNETsessionmode.
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YourapplicationcanusenxReadStatetocheckforproblemsonthenetworkindependently
fromotheraspectsofyourapplication.Forexample,youintentionallymayintroducenoise
intotheCANcablestotesthowyourECUbehavesundertheseconditions.Whenyoudothis,
youdonotwantthestatusofNI-XNETfunctionstoreturnerrors,becausethismaycause
yourapplicationtostop.YourapplicationcanusenxReadStatetoreadthenetworkstate
quicklyasdata,sothatitdoesnotintroduceerrorsintotheflowofyourcode.

Alternately,tologbuserrors,youcansettheInterface:BusErrorFramestoInputStream?
propertytocauseCANandLINbuserrorstobeloggedasaspecialframe(refertoSpecial 

Framesformoreinformation)intoaFrameStreamInputqueue.
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nxSetProperty

Purpose

SetsanXNETsessionproperty.

Format

nxStatus_t nxSetProperty (

nxSessionRef_t SessionRef,

u32 PropertyID,

u32 PropertySize,

void * PropertyValue);

Inputs

nxSessionRef_t SessionRef

Thesessiontosetthepropertyfor.ThissessionisreturnedfromnxCreateSession.

u32 PropertyID

TheIDofthepropertytoset.TheappropriateconstantsarelistedinthePropertiessection
anddefinedinnixnet.h.

u32 PropertySize

ThenumberofbytesprovidedforthebufferpassedtoPropertyValue.Thiscanbea
fixed-size(forexample,4bytesforau32property)orvariable-sizedbuffer(forexample,
forastringproperty).

void * PropertyValue

Containsthevaluetosetforthedesiredproperty.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Refertothefollowingsectionsforinformationaboutpropertiesyoucanusewiththis
function:

• XNET Device Properties

• XNET Interface Properties

• XNET Session Properties

• XNET System Properties
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nxSetSubProperty

Purpose

SetsapropertyofaframeorsignalwithinanXNETsession.

Format

nxStatus_t nxSetSubProperty (

nxSessionRef_t SessionRef,

u32 ActiveIndex,

u32 PropertyID,

u32 PropertySize,

void * PropertyValue);

Inputs

nxSessionRef_t SessionRef

Thesessiontosetthepropertyfor.ThissessionisreturnedfromnxCreateSession.

u32 ActiveIndex

Identifiestheframeorsignalwithinthesession.Itistheindextothelistgivenin
nxCreateSession.

u32 PropertyID

TheIDofthepropertytoset.Thepropertiestousewiththisfunctionarelistedinthe
Frame Propertiessectionforthesession.Withinyourcode,applicablePropertyID
valuesbeginwiththeprefixnxProp_SessionSub.

u32 PropertySize

ThenumberofbytesprovidedforthebufferpassedtoPropertyValue.Thiscanbea
fixed-size(forexample,4bytesforau32property)orvariable-sizedbuffer(forexample,
forastringproperty).

void * PropertyValue

Containsthevaluetosetforthedesiredproperty.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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nxStart

Purpose

StartscommunicationforthespecifiedXNETsession.

Format

nxStatus_t nxStart (

nxSessionRef_t SessionRef,

u32 Scope);

Inputs

nxSessionRef_t SessionRef

Thesessiontostart.ThissessionisreturnedfromnxCreateSession.

u32 Scope

Describestheimpactofthisoperationontheunderlyingstatemodelsforthesessionand
itsinterface.

Normal (0) Thesessionisstartedfollowedbystartingtheinterface.Thisis
equivalenttocallingnxStartwiththeSessionOnlyScope
followedbycallingnxStartwiththeInterfaceOnlyScope.

Session Only (1) ThesessionisplacedintotheStartedstate(refertoState Models).
IftheinterfaceisintheStoppedstatebeforethisfunctionruns,the
interfaceremainsintheStoppedstate,andnocommunication
occurswiththebus.Tohavemultiplesessionsstartatexactlythe
sametime,starteachsessionwiththeSessionOnlyScope.When
youarereadyforallsessionstostartcommunicatingonthe
associatedinterface,callnxStartwiththeInterfaceOnlyScope.
Startingapreviouslystartedsessionisconsideredano-op.This
operationsendsthecommandtostartthesession,butdoesnot
waitforthesessiontobestarted.Itisidealforareal-time
applicationwhereperformanceiscritical.

Interface Only (2) Iftheunderlyinginterfaceisnotpreviouslystarted,theinterface
isplacedintotheStartedstate(refertoState Models).Afterthe
interfacestartscommunicating,allpreviouslystartedsessionscan
transferdatatoandfromthebus.Startingapreviouslystarted
interfaceisconsideredano-op.

Session Only Blocking (3) ThesessionisplacedintheStartedstate(refertoState 

Models).IftheinterfaceisintheStoppedstatebeforethis
functionruns,theinterfaceremainsintheStoppedstate,
andnocommunicationoccurswiththebus.Tohave
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multiplesessionsstartatexactlythesametime,starteach
sessionwiththeSessionOnlyScope.Whenyouareready
forallsessionstostartcommunicatingontheassociated
interface,callnxStartwiththeInterfaceOnlyScope.
Startingapreviouslystartedsessionisconsideredano-op.
Thisoperationwaitsforthesessiontostartbefore
completing.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Becausethesessionisstartedautomaticallybydefault,thisfunctionisoptional.Thisfunction
isformoreadvancedapplicationstostartmultiplesessionsinaspecificorder.Formore
informationabouttheautomaticstartfeature,refertotheAutoStart?property.

Foreachphysicalinterface,theNI-XNEThardwareisdividedintotwologicalunits:

• Sessions:Youcancreateoneormoresessions,eachofwhichcontainsframesorsignals
tobetransmitted(orreceived)onthebus.

• Interface:Theinterfacephysicallyconnectstothebusandtransmits(orreceives)data
forthesessions.

Youcanstarteachlogicalunitseparately.Whenasessionisstarted,allcontainedframesor
signalsareplacedinastatewheretheyarereadytocommunicate.Whentheinterfaceis
started,ittakesdatafromallstartedsessionstocommunicatewithothernodesonthebus.For
aspecificationofthestatemodelsforthesessionandinterface,refertoState Models.

Ifanoutputsessionstartsbeforeyouwritedata,oryoureadaninputsessionbeforeitreceives
aframe,defaultdataisused.Formoreinformation,refertotheXNETFrameDefaultPayload
andXNETSignalDefaultValueproperties.
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nxStatusToString

Purpose

Convertsastatuscodereturnedfromafunctionintoadescriptivestring.

Format

void _NXFUNC nxStatusToString (

nxStatus_t Status,

u32 SizeofString,

char * StatusDescription);

Inputs

nxStatus_t Status

Thestatuscodetobeexplained.

u32 SizeofString

Thesizeofthestringprovidedtostoretheexplanationofthestatuscode.

Outputs

char * StatusDescription

Thestringinwhichtheexplanationofthestatuscodewillbestored.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionconvertsastatuscodereturnedfromafunctionintoadescriptivestring.

SizeofStringisthesizeallocatedforthestring.Thedescriptionistruncatedtosize
SizeofStringifneeded,butasizeof2048charactersislargeenoughtoholdany
description.ThetextreturnedinStatusDescriptionisnull-terminated,soitcanbeused
withANSICfunctionssuchasprintf.
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nxStop

Purpose

StopscommunicationforthespecifiedXNETsession.

Format

nxStatus_t nxStop (

nxSessionRef_t SessionRef,

u32 Scope);

Inputs

nxSessionRef_t SessionRef

Thesessiontostop.ThissessionisreturnedfromnxCreateSession.

u32 Scope

Describestheimpactofthisoperationontheunderlyingstatemodelsforthesessionand
itsinterface.

Normal (0) Thesessionisstopped.Ifthisisthelastsessionstoppedonthe
interface,theinterfaceisalsostopped.Ifanyothersessionsare
runningontheinterface,thiscallistreatedjustliketheSession
OnlyScope,toavoiddisruptionofcommunicationontheother
sessions.

Session Only (1) ThesessionisplacedintheStoppedstate(refertoState Models).
IftheinterfacewasintheStartedorRunningstatebeforethis
functioniscalled,theinterfaceremainsinthatstateand
communicationcontinues,butdatafromthissessiondoesnot
transfer.ThisScopegenerallyisnotnecessary,astheNormal
Scopeonlystopstheinterfaceiftherearenootherrunning
sessions.Thisoperationsendsthecommandtostopthesession,
butdoesnotwaitforthesessiontobestopped.Itisidealfora
real-timeapplicationwhereperformanceiscritical.

Interface Only (2) TheunderlyinginterfaceisplacedintheStoppedstate(referto
State Models).Thispreventsallcommunicationonthebus,forall
sessions.Thisallowsyoumodifycertainpropertiesthatrequire
theinterfacetobestopped(forexample,CANbaudrate).All
sessionsremainintheStartedstate.Tohavemultiplesessionsstop
atexactlythesametime,firststoptheinterfacewiththeInterface
OnlyScopeandthenstopeachsessionwitheithertheNormalor
SessionOnlyScope.
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Session Only Blocking (3) ThesessionisplacedintheStoppedstate(refertoState 

Models).IftheinterfacewasintheStartedorRunningstate
beforethisfunctioniscalled,theinterfaceremainsinthat
stateandcommunicationcontinues,butdatafromthis
sessiondoesnottransfer.ThisScopegenerallyisnot
necessary,astheNormalScopestopstheinterfaceonlyif
therearenootherrunningsessions.Thisoperationwaitsfor
thesessiontostopbeforecompleting.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Becausethesessionisstoppedautomaticallywhencleared(closed),thisfunctionisoptional.

Foreachphysicalinterface,theNI-XNEThardwareisdividedintotwologicalunits:

• Sessions:Youcancreateoneormoresessions,eachofwhichcontainsframesorsignals
tobetransmitted(orreceived)onthebus.

• Interface:Theinterfacephysicallyconnectstothebusandtransmits(orreceives)data
forthesessions.

Youcanstopeachlogicalunitseparately.Whenasessionisstopped,allcontainedframesor
signalsareplacedinastatewheretheyarenolongerreadytocommunicate.Whenthe
interfaceisstopped,itnolongertakesdatafromsessionstocommunicatewithothernodes
onthebus.Foraspecificationofthestatemodelsforthesessionandinterface,refertoState 

Models.
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nxSystemClose

Purpose

Closesasystemsession.

Format

nxStatus_t _NXFUNC nxSystemClose (

nxSessionRef_t SystemRef);

Inputs

nxSessionRef_t SystemRef

Thereferencetothesystemsessiontoclose.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionisusedtocloseasystemsession.
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nxSystemOpen

Purpose

Opensaspecialsystemsession.

Format

nxStatus_t _NXFUNC nxSystemOpen (

nxSessionRef_t * SystemRef);

Outputs

nxSessionRef_t * SystemRef

Thereferencetotheopenedsystemsession.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionopensaspecialsystemsession.

Thesystemsessionisnotusedtoread/writeonthenetwork(aswithsessionscreatedusing
nxCreateSession).UsethesystemsessiontointeractwiththeNIdriverandinterface
hardware.

Forexample,youcantraversethroughpropertiestofindallNI-XNETinterfacesinyour
system.

Thefollowingfunctionsaresupportedforthesystemsession:

• nxGetProperty:GetapropertywithprefixnxPropSys_,nxPropDev_,or
nxPropIntf_.

• nxGetPropertySize:Getastringpropertysize.

• nxBlink:BlinkLED(s)ontheinterface.
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nxWait

Purpose

Waitsforacertainconditiontooccur.

Format

nxStatus_t _NXFUNC nxWait (

nxSessionRef_t SessionRef,

u32 Condition,

u32 ParamIn,

f64 Timeout,

u32 * ParamOut);

Inputs

nxSessionRef_t SessionRef

Thesessiontowhichthewaitisapplied.

u32 Condition

Specifiestheconditiontowaitfor.

u32 ParamIn

Anoptionalparameterthatprovidessimpledatatoqualifythecondition.

f64 Timeout

Specifiesthemaximumamountoftimeinsecondstowait.

Outputs

u32 * ParamOut

Anoptionalparameterthatprovidessimpledatatoqualifytheconditionthatoccurred.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof
0 indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thisfunctionwaitsforaconditiontooccurforthesession.

TheConditionparameterspecifiestowaitforoneofthefollowingconditions.
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nxCondition_TransmitComplete

Allframeswrittenforthesessionhavebeentransmittedonthebus.Thisconditionappliesto
CAN,LIN,andFlexRay.Thisconditionisstatebased,andthestateisBoolean(true/false).
TheParamInandParamOutparametersareignoredforthisconditionbecausenxWait
simplywaitsforthestatetobecometrue.

nxCondition_IntfCommunicating

Waitfortheinterfacetobegincommunicationonthenetwork.Ifastarttriggerisconfigured
fortheinterface,thisfirstwaitsforthetrigger.Oncetheinterfaceisstarted,thiswaitsforthe
protocol’scommunicationstatetotransitiontoavaluethatindicatescommunicationwith
remotenodes.

Afterthiswaitsucceeds,callstonxReadStatewillreturn:

• nxState_CANComm:nxCANCommState_ErrorActive

• nxState_CANComm:nxCANCommState_ErrorPassive

• nxState_TimeCommunicating:Validtimeforcommunication(invalidtimeof
0 prior)

Thisconditionisstatebased.TheParamInandParamOutparametersareignoredforthis
conditionbecausenxWaitsimplywaitsforacommunicatingstate.

nxCondition_IntfRemoteWakeup

Waitfortheinterfacetowakeupduetoactivitybyaremotenodeonthenetwork.Thiswaitis
usedforCAN,whenyousetthenxPropSession_IntfCANTrStatepropertyto
nxCANTrState_Sleep.Althoughtheinterfaceitselfisreadytocommunicate,thisplaces
thetransceiverintoasleepstate.WhenaremoteCANnodetransmitsaframe,thetransceiver
wakesup,andcommunicationisrestored.Thiswaitdetectsthatremotewakeup.

ThiswaitisusedforLINwhenyousettheXNETSessionInterface:LIN:Sleeppropertyto
nxLINSleep_RemoteSleepornxLINSleep_LocalSleep.Whenasleep,ifaremoteLIN
ECUtransmitsthewakeuppattern(break),theXNETLINinterfacedetectsthistransmission
andwakesup.Thiswaitdetectsthatremotewakeup.

Thisconditionisstatebased.TheParamInandParamOutparametersareignoredforthis
condition,becausenxWaitsimplywaitsfortheremotewakeuptooccur.
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nxWriteFrame

Purpose

Writesdatatoasessionasanarrayofrawbytes.

Format

nxStatus_t nxWriteFrame (

nxSessionRef_t SessionRef,

void * Buffer,

u32 NumberOfBytesForFrames,

f64 Timeout);

Inputs

nxSessionRef_t SessionRef

Thesessiontowrite.ThissessionisreturnedfromnxCreateSession.Thesession
modemustbeFrameOutputStreamMode,FrameOutputQueuedMode,orFrame
OutputSingle-PointMode.

void * Buffer

Providesthearrayofbytes,representingframestotransmit.

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thisframe
formatisthesameforreadandwriteofrawdataandalsoisusedforlogfileexamples.

Ifneeded,youcanwritedataforapartialframe.Forexample,ifacompleterawframeis
24bytes,youcanwrite12bytes,thenwritethenext12bytes.Youtypicallydothiswhen
youarereadingrawframedatafromalogfileandwanttoavoiditeratingthroughthedata
todetectthestartandendofeachframe.

Note ForPDUsessions,thearrayofbytesrepresentsthepayloadofthespecifiedPDU
only,notthatoftheentireframe.

Forinformationaboutwhichelementsoftherawframeareapplicable,refertoRaw 

Frame Format.

Thedatayouwriteisqueuedupfortransmitonthenetwork.Usingthedefaultqueue
configurationforthismode,youcansafelywrite1536framesifyouhaveasufficiently
longtimeout.Towritemoredata,refertotheXNETSessionNumberofValuesUnused
propertytodeterminetheactualamountofqueuespaceavailableforwriting.

Foranexampleofhowthisdataappliestonetworktraffic,refertoFrame Output Stream 

Mode,Frame Output Queued Mode,orFrame Output Single-Point Mode.

Additionally,youcanusenxWriteFrameonanysignalorframeinputsessionifit
containsCANEventRemoteframes(refertoCAN:TimingType).Inthiscase,itsignals
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aneventtotransmitthoseremoteframes.TheBufferparameterisignored,andyoucan
setittoNULLinthatcase.

u32 NumberOfBytesForFrames

Thesize(inbytes)ofthebufferpassedtoBuffer.Thisisusedtocalculatethenumber
offramestotransmit.

f64 Timeout

Thetimetowaitfortherawdatatobequeuedupfortransmit.

Thetimeoutisrepresentedas64-bitfloating-pointinunitsofseconds.

IfTimeoutispositive,nxWriteFramewaitsuptothattimeoutforspacetobecome
availableinqueues.Ifthespaceisnotavailablepriortothetimeout,atimeouterroris
returned.

IfTimeoutisnegative,nxWriteFramewaitsindefinitelyforspacetobecomeavailable
inqueues.

IfTimeoutis0,nxWriteFramedoesnotwaitandimmediatelyreturnswithatimeout
errorifalldatacannotbequeued.Regardlessofthetimeoutused,ifatimeouterror
occurs,noneofthedataisqueued,soyoucanattempttocallnxWriteFrameagainata
latertimewiththesamedata.

IfthesessionmodeisFrameOutputSingle-Point,youmustsetTimeoutto0.0.Because
thismodewritesthemostrecentvalueofeachframe,Timeoutdoesnotapply.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

TherawbytesencodeoneormoreframesusingtheRawFrameFormat.Thesessionmustuse
amodeofFrameOutputStream,FrameOutputQueued,orFrameOutputSingle-Point.The
rawframeformatisprotocolindependent.

Therawframesareassociatedtothesession’slistofframesasfollows:

• FrameOutputStreamMode:Arrayofallframevaluesfortransmit(listignored).For
LIN,ifthepayloadlengthis0,onlytheheaderpartoftheLINframeistransmitted.If
thepayloadlengthisnonzero,theheaderandresponsepartsoftheLINframeare
transmitted.

• FrameOutputQueuedMode:Arrayofframevaluestotransmitforthesingleframe
specifiedinthelist.

• FrameOutputSingle-PointMode:Arrayofsingleframevalues,oneforeachframe
specifiedinthelist.
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• Anysignalorframeinputmode:TheBufferparameterisignored,andyoucansetitto
NULL.Thefunctiontransmitsaneventremoteframe.
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nxWriteSignalSinglePoint

Purpose

WritesdatatoasessionofSignalOutputSingle-PointMode.

Format

nxStatus_t nxWriteSignalSinglePoint (

nxSessionRef_t SessionRef,

f64 * ValueBuffer,

u32 SizeOfValueBuffer);

Inputs

nxSessionRef_t SessionRef

Thesessiontowrite.ThissessionisreturnedfromnxCreateSession.Thesession
modemustbeSignalOutputSingle-Point.

f64 * ValueBuffer

Providesaone-dimensionalarrayofsignalvalues.Eachsignalvalueisscaled,64-bit
floatingpoint.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.Theorderof
signalsinthearraycorrespondstotheorderinthesessionlist.

Thedataprovidesthevalueforthenexttransmitofeachsignal.If
nxWriteSignalSinglePointiscalledtwicebeforethenexttransmit,thetransmitted
frameusessignalvaluesfromthesecondcalltonxWriteSignalSinglePoint.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal Output 

Single-Point Mode.

Atriggersignalwrittenavalueof0.0suppresseswritingofitsframe’sdata;writinga
valuenotequalto0.0enablesit.Formoreinformationabouttriggersignals,referto
Signal Output Single-Point Mode.

u32 SizeOfValueBuffer

Shouldbesettothesize(inbytes)ofthearraypassedtoValueBuffer.Ifthisistoo
smalltofitoneelementforeachsignalinthesession,anerrorisreturned.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.
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nxWriteSignalWaveform

Purpose

WritesdatatoasessionofSignalOutputWaveformMode.Thedatarepresentsawaveform
ofresampledvaluesforeachsignalinthesession.

Format

nxStatus_t nxWriteSignalWaveform (

nxSessionRef_t SessionRef,

f64 Timeout,

f64 * ValueBuffer,

u32 SizeOfValueBuffer);

Inputs

nxSessionRef_t SessionRef

Thesessiontowrite.ThissessionisreturnedfromnxCreateSession.Thesession
modemustbeSignalOutputWaveform.

f64 Timeout

Thetimetowaitforthedatatobequeuedfortransmit.Thetimeoutdoesnotwaitfor
framestobetransmittedonthenetwork(refertonxWait).

Thetimeoutisrepresentedas64-bitfloating-pointinunitsofseconds.

IfTimeoutispositive,nxWriteSignalWaveformwaitsuptothattimeoutforspaceto
becomeavailableinqueues.Ifthespaceisnotavailablepriortothetimeout,atimeout
errorisreturned.

IfTimeoutisnegative,nxWriteSignalWaveformwaitsindefinitelyforspaceto
becomeavailableinqueues.

IfTimeoutis0,nxWriteSignalWaveformdoesnotwaitandimmediatelyreturnsan
errorifalldatacannotbequeued.Regardlessofthetimeoutused,ifatimeouterror
occurs,noneofthedataisqueued,soyoucanattempttocallnxWriteSignalWaveform
againatalatertimewiththesamedata.

f64* ValueBuffer

Providesatwo-dimensionalarrayoff64samples.First,Nsamplesarereservedforthe
firstsignalinthesession,thenNsamplesforthesecond,andsoon.N*(numberof
signalsinthesession)*sizeof(f64)shouldbepassedinSizeOfValueBufferto
recalculateN.

Thedatayouwriteisqueuedfortransmitonthenetwork.Usingthedefaultqueue
configurationforthismode,andassuminga1000Hzresamplerate,youcansafelywrite
64elementsifyouhaveasufficientlylongtimeout.Towritemoredata,refertothe
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XNETSessionNumberofValuesUnusedpropertytodeterminetheactualamountof
queuespaceavailableforwriting.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal Output 

Waveform Mode.

Eacharrayelementcorrespondstoasignalconfiguredforthesession.Theorderof
signalsinthearraycorrespondstotheorderinthesessionlist.

u32 SizeOfValueBuffer

Shouldbesettothesize(inbytes)ofthearraypassedtoValueBuffer.Thenumberof
samplestobewritten(N)persignaliscalculatedfromthissize.Setthisto(N)*(number
ofsignalsinthesession)*sizeof(f64).

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

Thedatarepresentsawaveformforeachsignalinthesession.



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-146 ni.com

nxWriteSignalXY

Purpose

WritesdatatoasessionofSignalOutputXYMode.Thedatarepresentsasequenceofsignal
valuesfortransmitusingeachframe’stimingasthedatabasespecifies.

Format

nxStatus_t nxWriteSignalXY (

nxSessionRef_t SessionRef,

f64 Timeout,

f64 * ValueBuffer,

u32 SizeOfValueBuffer,

nxTimestamp_t * TimestampBuffer,

u32 SizeOfTimestampBuffer,

u32 * NumPairsBuffer,

u32 SizeOfNumPairsBuffer);

Inputs

nxSessionRef_t SessionRef

Thesessiontowrite.ThissessionisreturnedfromnxCreateSession.Thesession
modemustbeSignalOutputXY.

f64 Timeout

Thetimetowaitforthedatatobequeuedfortransmit.Thetimeoutdoesnotwaitfor
framestobetransmittedonthenetwork(refertonxWait).

Thetimeoutisrepresentedas64-bitfloating-pointinunitsofseconds.

IfTimeoutispositive,nxWriteSignalXYwaitsuptothattimeoutforspacetobecome
availableinqueues.Ifthespaceisnotavailablepriortothetimeout,atimeouterroris
returned.

IfTimeoutisnegative,nxWriteSignalXYwaitsindefinitelyforspacetobecome
availableinqueues.

IfTimeoutis0,nxWriteSignalXYdoesnotwaitandimmediatelyreturnswitha
timeouterrorifalldatacannotbequeued.Regardlessofthetimeoutused,ifatimeout
erroroccurs,noneofthedataisqueued,soyoucanattempttocallnxWriteSignalXY
againatalatertimewiththesamedata.

f64* ValueBuffer

Providesatwo-dimensionalarrayoff64samples.First,Nsamplesarereservedforthe
firstsignalinthesession,thenNsamplesforthesecond,andsoon.N*(numberof
signalsinthesession)*sizeof(f64)shouldbepassedinSizeOfValueBufferto
recalculateN.
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Thedatayouwriteisqueuedfortransmitonthenetwork.Usingthedefaultqueue
configurationforthismode,youcansafelywrite64elementsifyouhaveasufficiently
longtimeout.Towritemoredata,refertotheXNETSessionNumberofValuesUnused
propertytodeterminetheactualamountofqueuespaceavailableforwriting.

Foranexampleofhowthisdataappliestonetworktraffic,refertoSignal Output XY 

Mode.

u32 SizeOfValueBuffer

Thesize(inbytes)ofthearraypassedtoValueBuffer.

nxTimestamp_t* TimestampBuffer

Providesatwo-dimensionalarrayoftimestamps.First,Ntimestampsarereservedforthe
firstsignalinthesession,thenNtimestampsforthesecondandsoon.N*(numberof
signalsinthesession)*sizeof(f64)shouldbepassedinSizeOfTimestampBufferto
recalculateN.

Thetimestampsaregivenin100nsincrementssinceJan1,1601,12:00AMUTC.

Thisarrayisforfutureexpansion;itisnotusedinthecurrentimplementationof
NI-XNET.PassNULLoninput.

u32 SizeOfTimestampBuffer

Thesize(inbytes)ofthearraypassedtoTimestampBuffer.

Thisvalueisforfutureexpansion;itisnotusedinthecurrentimplementationof
NI-XNET.Pass0oninput.

u32* NumPairsBuffer

Providesanone-dimensionalarrayofsignal/timestamppaircounts,oneforeachsignal
inthesession.Uponinput,thesamplesandtimestampsforsignal#(i)inthepreceding
arraysarevalidupto,butnotincluding,indexNumPairsBuffer[i](zerobased)andare
writtenuptothatpoint.

u32 SizeOfNumPairsBuffer

Thesize(inbytes)ofthearraypassedtoNumPairsBuffer.Foreachsignalinthe
session,anarrayelementshouldbeprovided.Ifthebufferistoosmall,anerroris
returned.

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

ThedatarepresentsanXYplotoftimestamp/valuepairsforeachsignalinthesession.



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-148 ni.com

nxWriteState

Purpose

WritescommunicationstatesofanXNETsession.

Format

nxStatus_t nxWriteState (

nxSessionRef_t SessionRef,

u32 StateID,

u32 StateSize,

void * StateValue);

Inputs

nxSessionRef_t SessionRef

Thesessiontowrite.ThissessionisreturnedfromnxCreateSession.Thesession
protocolmustbeLIN.

u32 StateID

Indicatesthestatetobewritten.Possiblevaluesare:

nxState_LINScheduleChange

ChangestheLINschedule.

nxState_FlexRaySymbol

TransmitsaFlexRaysymbol.

nxState_LINDiagnosticScheduleChange

ChangestheLINdiagnosticschedule.

ThevaluedeterminestheformattobewrittentoStateValue.

u32 StateSize

IndicatesthesizeofthebufferprovidedforStateValue.

void* StateValue

Writesthedesiredstate.Formatsandvaluesare:

StateID = nxState_LINScheduleChange

StateValuemustpointtoau32bufferthatcontainstheindextothescheduletable
thattheLINmasterexecutes.Thescheduletablesaresortedthewaytheyare
returnedfromthedatabasewiththeXNETClusterSchedulesproperty.

AccordingtotheLINprotocol,onlythemasterexecutesschedules,notslaves.Ifthe
XNETSessionInterface:LIN:Master?propertyisfalse(slave),thiswritefunction
implicitlysetsthatpropertytotrue(master).Iftheinterfacecurrentlyisrunningas
aslave,thiswritereturnsanerror,becauseitcannotchangetomasterwhilerunning.
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StateID = nxState_FlexRaySymbol

StateValuemustpointtoau32bufferthatcontainsthevalue0.

StateID = nxState_LINDiagnosticScheduleChange

StateValuemustpointtoau32bufferthatcontainsthediagnosticschedulethat
theLINmasterexecutes.Possiblevaluesare:

• nxLINDiagnosticSchedule_NULL:Themasterdoesnotexecuteany
diagnosticschedule.Nomasterrequestorslaveresponseheadersare
transmittedontheLIN.

• nxLINDiagnosticSchedule_MasterReq:Themasterexecutesa
diagnostic masterrequestschedule(transmitsamasterrequestheaderonto
the LIN)ifitcan.First,amasterrequestschedulemustbedefinedforthe
LIN clusterintheimportedorin-memorydatabase.Otherwise,error
nxErrDiagnosticScheduleNotDefinedisreturnedwhenattemptingtosetthis
value.Second,themastermusthaveaframeoutputqueuedsessioncreatedfor
themasterrequestframe,andtheremustbeoneormorenewmasterrequest
framespendinginthequeue.Ifnonewframesarependingintheoutputqueue,
nomasterrequestheaderistransmitted.Thisallowsthetimingofmasterrequest
headertransmissiontobecontrolledbythetimingofmasterrequestframe
writestotheoutputqueue.

Iftherearenonormalschedulespending,themasteriseffectivelyin
diagnostics-onlymode,andmasterrequestheadersaretransmittedatarate
determinedbytheslotdelaydefinedforthemasterrequestframeslotinthe
masterrequestscheduleorthenxPropSession_IntfLINDiagSTmintime,
whicheverisgreater,andthestateofthemasterrequestframeoutputqueueas
describedabove.

Iftherearenormalschedulespending,themasteriseffectivelyin
diagnostics-interleavedmode,andamasterrequestheadertransmissionis
insertedbetweeneachcompleteexecutionofarun-onceorrun-continuous
schedule,aslongasthenxPropSession_IntfLINDiagSTmintimehasbeen
met,andthereareoneormorenewmasterrequestframespendinginthemaster
requestframeoutputqueue.

• nxLINDiagnosticSchedule_SlaveResp:Themasterexecutesa
diagnostic slaveresponseschedule(transmitsaslaveresponseheaderonto
the LIN)ifitisableto.Aslaveresponseschedulemustbedefinedforthe
LIN clusterintheimportedorin-memorydatabase.Otherwise,error
nxErrDiagnosticScheduleNotDefinedisreturnedwhenattemptingtosetthis
value.

Iftherearenonormalschedulespending,themasteriseffectivelyin
diagnostics-onlymode,andslaveresponseheadersaretransmittedattherateof
theslotdelaydefinedfortheslaveresponseframeslotintheslaveresponse
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schedule.Theaddressedslavemayormaynotrespondtoeachheader,
dependingonitsspecifiedP2minandSTmintimings.

Iftherearenormalschedulespending,themasteriseffectivelyin
diagnostics-interleavedmode,andaslaveresponseheadertransmissionis
insertedbetweeneachcompleteexecutionofarun-onceorrun-continuous
schedule.Hereagain,theaddressedslavemayormaynotrespondtoeach
header,dependingonitsspecifiedP2minandSTmintimings.

Outputs

Return Value

nxStatus_t

Theerrorcodethefunctionreturnsintheeventofanerrororwarning.Avalueof0
indicatessuccess.Apositivevalueindicatesawarning.Anegativevalueindicatesan
error.

Description

YoucanusenxWriteStatewithanXNETLINmastersessiontosettheschedulethatthe
LINmasterexecutes.

YoualsocanusenxWriteStatewithanXNETFlexRaysessiontotransmitasymbolonthe
FlexRaybus.

Executingthisfunctiononanyothertypeofsessioncausesanerror.

YoucanusenxWriteStatewithanXNETLINmastersessiontosetthediagnosticschedule
thattheLINmasterexecutes.Usethisstatetotransmitmasterrequestmessagesandqueryfor
slaveresponsemessagesafternodeconfigurationhasbeenperformed.Nodeconfiguration
shouldbehandledusingnxState_LINScheduleChange.Writethenodeconfiguration
scheduledefinedfortheLINclusterusingnxState_LINScheduleChange,sothatitisthe
firstscheduleexecutedfortheLIN,witharunmodeofonce.Thedataforeachnode
configurationservicerequestentryinthenodeconfigurationscheduleisautomatically
transmittedbythemaster.Afterthenodeconfigurationschedulehascompleted,use
nxState_LINDiagnosticScheduleChangetorundiagnosticschedules,or
nxState_LINScheduleChangetorunnormalschedules.
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Properties

ThissectionincludestheXNETproperties.

XNET Cluster Properties

ThissectionincludestheXNETClusterproperties.

64bit Baud Rate

Data Type Direction Required? Default

u64 Read/Write No 0

Property Class

XNETCluster

Property ID

nxPropClst_BaudRate64

Description

TheBaudRatepropertysetsthebaudrateallclusternodesuse.Thisbaudraterepresentsthe
ratefromthedatabase,soitisread-onlyfromthesession.Useasessioninterfaceproperty
(forexample,XNETSessionInterface:64bitBaudRate)tooverridethedatabasebaudrate
withanapplication-specificbaudrate.

CAN

ForCAN,thisratecanbe33333,40000,50000,62500,80000,83333,100000,125000,
160000,200000,250000,400000,500000,800000,or1000000.Sometransceiversmay
supportonlyasubsetofthesevalues.

Ifyouneedvaluesotherthanthese,usethecustomsettingsasdescribedintheXNETSession
Interface:64bitBaudRateproperty.

FlexRay

ForFlexRay,thisratecanbe2500000,5000000,or10000000.

LIN

ForLIN,thisratecanbe2400–20000inclusive.

Ifyouneedvaluesotherthanthese,usethecustomsettingsasdescribedintheXNETSession
Interface:64bitBaudRateproperty.
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Application Protocol

Data Type Direction Required? Default

u32 Read/Write No ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_ApplicationProtocol

Description

Thispropertyspecifiestheapplicationprotocol.Itisaringoftwovalues:

Enumeration Value Meaning

None 0 Thedefaultapplicationprotocol.

J1939 1 IndicatesJ1939clusters.The
valueenablesthefollowing
features:

• Sending/receivinglongframes
astheSAEJ1939specification
specifies,usingtheJ1939
transportprotocol.

• Usingaspecialnotationfor
J1939identifiers.

• UsingJ1939addressclaiming.
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CAN:64bit FD Baud Rate

Data Type Direction Required? Default

u64 Read/Write No 0

Property Class

XNETCluster

Property ID

nxPropClst_CanFdBaudRate64

Description

The64bitFDBaudRatepropertysetsthefastdatabaudratefortheCANFD+BRSCAN:I/O
Modeproperty.ThispropertyrepresentsthedatabasefastdatabaudratefortheCAN
FD+BRSI/OMode.RefertotheCAN:I/OModepropertyforadescriptionofthismode.Use
asessioninterfaceproperty(forexample,Interface:CAN:64bitFDBaudRate)tooverridethe
databasefastbaudratewithanapplication-specificfastbaudrate.

NI-XNETCANhardwarecurrentlyacceptsthefollowingnumericbaudrates:200000,
250000,400000,500000,800000,1000000,1250000,1600000,2000000,2500000,
4000000,5000000,and8000000.Sometransceiversmaysupportonlyasubsetofthese
values.

Ifyouneedvaluesotherthanthese,usethecustomsettingsasdescribedinthe
Interface:CAN:64bitFDBaudRateproperty.
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CAN:FD ISO Mode

Data Type Direction Required? Default

u32 ReadOnly No ISO

Property Class

XNETCluster

Property ID

nxPropClst_CanFdIsoMode

Description

ThispropertyspecifieswhethertheCANFDclusterisworkinginISOCANFDmode,
Non-ISOCANFDmode,orLegacyISOmode.ThedefaultisISOCANFDmode.Youdefine
thevalueinadialogboxthatappearswhenyoudefineanaliasforthedatabase.
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CAN:I/O Mode

Data Type Direction Required? Default

u32 Read/Write No 0

Property Class

XNETCluster

Property ID

nxPropClst_CanIoMode

Description

ThispropertyspecifiestheCANI/OModeofthecluster.Itisaringofthreevalues:

Enumeration Value Meaning

nxCANioMode_
CAN

0 ThisisthedefaultCAN2.0A/BstandardI/O
modeasdefinedinISO11898-1:2003.Afixed
baudrateisusedfortransfer,andthepayload
lengthislimitedto8bytes.

nxCANioMode_
CAN_FD

1 ThisistheCANFDmodeasspecifiedinthe
CAN with Flexible Data-Ratespecification,
version1.0.Payloadlengthsupto64are
allowed,buttheyaretransmittedatasingle
fixedbaudrate(definedbytheXNETCluster
64bitBaudRateorXNETSession
Interface:64bitBaudRateproperties).

nxCANioMode_
CAN_FD_BRS

2 ThisistheCANFDasspecifiedintheCAN 

with Flexible Data-Ratespecification,version
1.0,withtheoptionalBaudRateSwitching
enabled.ThesamepayloadlengthsasCAN
FDmodeareallowed;additionally,thedata
portionoftheCANframeistransferredata
different(higher)baudrate(definedbythe
CAN:64bitFDBaudRateorXNETSession
Interface:CAN:64bitFDBaudRate
properties).
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Comment

Data Type Direction Required? Default

char* Read/Write No EmptyString

Property Class

XNETCluster

Property ID

nxPropClst_Comment

Description

Acommentdescribingtheclusterobject.

Acommentisastringcontainingupto65535characters.

Configuration Status

Data Type Direction Required? Default

i32 ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_ConfigStatus

Description

Theclusterobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.Youcanpassthevaluetotheerrorcode
inputofnxStatusToStringtoconvertittoatextdescriptionoftheconfigurationproblem.

Bydefault,incorrectlyconfiguredclustersinthedatabasearenotreturnedfromtheXNET
DatabaseClusterspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
Whentheconfigurationstatusofaclusterbecomesinvalidafterthedatabasehasbeenopened,
theclusterstillisreturnedfromtheClusterspropertyevenifShowInvalidFromOpen?isfalse.
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Database

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_DatabaseRef

Description

Refnumtotheclusterparentdatabase.

Theparentdatabaseisdefinedwhentheclusterobjectiscreated.Youcannotchangeit
afterwards.

ECUs

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_ECURefs

Description

ECUsinthiscluster.

ReturnsanarrayofreferencestoallECUsdefinedinthiscluster.AnECUisassignedtoa
clusterwhentheECUobjectiscreated.Youcannotchangethisassignmentafterwards.

ToaddanECUtoacluster,usenxdbCreateObject.ToremoveanECUfromthecluster,
usenxdbDeleteObject.
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FlexRay:Action Point Offset

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayActPtOff

Description

Thispropertyspecifiesthenumberofmacroticks(MT)thattheactionpointisoffsetfromthe
beginningofastaticslotorsymbolwindow.

ThispropertycorrespondstotheglobalclusterparametergdActionPointOffsetinthe
FlexRay Protocol Specification.

Theactionpointisthatpointwithinagivenslotwheretheactualtransmissionofaframe
starts.Thisisslightlylaterthanthestartoftheslot,toallowforaclockdriftbetweenthe
networknodes.

Therangeforthispropertyis1–63MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:CAS Rx Low Max

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayCASRxLMax

Description

Thispropertyspecifiestheupperlimitofthecollisionavoidancesymbol(CAS)acceptance
window.TheCASsymbolistransmittedbytheFlexRayinterface(node)duringthesymbol
windowwithinthecommunicationcycle.AreceivingFlexRayinterfaceconsiderstheCAS
tobevalidifthepattern’slowleveliswithin29gdBit(cdCASRxLowMin)andCASRx
Low Max.

Thispropertycorrespondstotheglobalclusterparameter gdCASRxLowMaxintheFlexRay 

Protocol Specification.

Thevaluesforthispropertyareintherange67–99gdBit.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Channels

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayChannels

Description

ThispropertyspecifiestheFlexRaychannelsusedinthecluster.Framesdefinedinthiscluster
areexpectedtousethechannelsthispropertyspecifies.RefertotheXNETFrame
FlexRay:ChannelAssignmentproperty.

ThispropertycorrespondstotheglobalclusterparametergChannels intheFlexRay 

Protocol Specification.

AFlexRayclustersupportstwoindependentnetworkwires(channelsAandB).Youcan
choosetousebothoronlyoneinyourcluster.

Thevalues(enumeration)forthispropertyare:

1 ChannelAonly

2 ChannelBonly

3 ChannelsAandB

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cluster Drift Damping

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayClstDriftDmp

Description

Thispropertyspecifiestheclusterdriftdampingfactor,basedonthelongestmicrotickused
inthecluster.UsethisglobalFlexRayparametertocomputethelocalclusterdriftdamping
factorforeachclusternode.YoucanaccessthelocalclusterdriftfortheXNETFlexRay
interfacefromtheXNETSessionInterface:FlexRay:ClusterDriftDampingproperty.

ThispropertycorrespondstotheglobalclusterparametergdClusterDriftDampinginthe
FlexRay Protocol Specification.

Thevaluesforthispropertyareintherange0–5MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cold Start Attempts

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayColdStAts

Description

Thispropertyspecifiesthemaximumnumberoftimesanodeinthisclustercanstartthe
clusterbyinitiatingschedulesynchronization.Thisglobalclusterparameterisapplicableto
allclusternotesthatcanperformacoldstart(sendstartupframes).

ThispropertycorrespondstotheglobalclusterparametergColdStartAttemptsinthe
FlexRay Protocol Specification.

Thevaluesforthispropertyareintherange2–31.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cycle

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayCycle

Description

ThispropertyspecifiesthedurationofoneFlexRaycommunicationcycle,expressedin
microseconds.

ThispropertycorrespondstotheglobalclusterparametergdCycleintheFlexRay Protocol 

Specification.

Allframetransmissionscompletewithinacycle.Afterthistime,theframetransmissions
restartwiththefirstframeinthenextcycle.Thecommunicationcyclecountsincrementfrom
0–63,afterwhichthecyclecountresetsbackto0.

Therangeforthispropertyis10–16000µs.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Dynamic Segment Start

Data Type Direction Required? Default

u32 ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayDynSegStart

Description

Thispropertyspecifiesthestartofthedynamicsegment,expressedasthenumberof
macroticks(MT)fromthestartofthecycle.

Therangeforthispropertyis8–15998MT.

Thispropertyiscalculatedfromotherclusterproperties.Itisbasedonthetotalstaticsegment
size.Itissetto0iftheFlexRay:NumberofMinislotspropertyis0(nodynamicsegment
exists).
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FlexRay:Dynamic Slot Idle Phase

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayDynSlotIdlPh

Description

Thispropertyspecifiesthedynamicslotidlephaseduration.

ThispropertycorrespondstotheglobalclusterparametergdDynamicSlotIdlePhaseinthe
FlexRay Protocol Specification.

Thevaluesforthispropertyareintherange0–2minislots.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Latest Guaranteed Dynamic Slot

Data Type Direction Required? Default

u32 ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayLatestGuarDyn

Description

ThispropertyspecifiesthehighestslotIDinthedynamicsegmentthatstillcantransmita
full-length(forexample,PayloadLengthDynamicMaximum)frame,providedallprevious
slotsinthedynamicsegmenthavetransmittedfull-lengthframesalso.

AlargerslotIDcannotbeguaranteedtotransmitafull-lengthframeineachcycle(although
aframemightgooutdependingonthedynamicsegmentload).

Therangeforthispropertyis2–2047slots.

Thisread-onlypropertyiscalculatedfromotherclusterproperties.IftheNumberofMinislots
iszero,nodynamicslotsexist,andthispropertyreturns0.Otherwise,theNumberof
MinislotsisusedalongwithPayloadLengthDynamicMaximumtodeterminethelatest
dynamicslotguaranteedtotransmitinthenextcycle.Inotherwords,whenallpreceding
dynamicslotstransmitwithPayloadLengthDynamicMaximum,thisdynamicslotalsocan
transmitwithPayloadLengthDynamicMaximum,anditsframeendspriortotheendofthe
dynamicsegment.
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FlexRay:Latest Usable Dynamic Slot

Data Type Direction Required? Default

u32 ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayLatestUsableDyn

Description

ThispropertyspecifiesthehighestslotIDinthedynamicsegmentthatcanstilltransmita
full-length(thatis,PayloadLengthDynamicMaximum)frame,providednootherframes
havebeensentinthedynamicsegment.

AlargerslotIDcannottransmitafull-lengthframe(butcouldprobablystilltransmitashorter
frame).

Therangeforthispropertyis2–2047.

Thisread-onlypropertyiscalculatedfromotherclusterproperties.IftheNumberofMinislots
iszero,nodynamicslotsexist,andthispropertyreturns0.Otherwise,NumberofMinislots
isusedalongwithPayloadLengthDynamicMaximumtodeterminethelatestdynamicslot
thatcanbeusedwhenallprecedingdynamicslotsareempty(zeropayloadlength).Inother
words,thispropertyiscalculatedundertheassumptionthatallotherdynamicslotsuseonly
oneminislot,andthisdynamicslotusesthenumberofminislotsrequiredtodeliverthe
maximumpayload.Theframeforthisdynamicslotmustendpriortotheendofthedynamic
segment.Anyframetransmittedinaprecedingdynamicslotislikelytoprecludethisslot’s
frame.
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FlexRay:Listen Noise

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayLisNoise

Description

Thispropertyspecifiestheupperlimitforthestartupandwakeuplistentimeoutinthe
presenceofnoise.ItisusedasamultiplierfortheInterface:FlexRay:ListenTimeoutproperty.

ThispropertycorrespondstotheglobalclusterparametergListenNoiseintheFlexRay 

Protocol Specification.

Thevaluesforthispropertyareintherange2–16.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Macro Per Cycle

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayMacroPerCycle

Description

Thispropertyspecifiesthenumberofmacroticksinacommunicationcycle.Forexample,if
theFlexRaycyclehasadurationof5ms(5000µs),andthedurationofamacrotickis1µs,
theXNETClusterFlexRay:MacroPerCyclepropertyis5000.

ThispropertycorrespondstotheglobalclusterparametergMacroPerCycleintheFlexRay 

Protocol Specification.

Themacrotick(MT)isthebasictimingunitintheFlexRaycluster.Nearlyall
timing-dependentpropertiesareexpressedintermsofmacroticks.

Therangeforthispropertyis10–16000MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Macrotick

Data Type Direction Required? Default

f64 ReadOnly N/A CalculatedfromOtherClusterParameters

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayMacrotick

Description

Thispropertyspecifiesthedurationoftheclusterwidenominalmacrotick,expressedin
microseconds.

ThispropertycorrespondstotheglobalclusterparametergdMacrotickintheFlexRay 

Protocol Specification.

Themacrotick(MT)isthebasictimingunitintheFlexRaycluster.Nearlyall
timing-dependentpropertiesareexpressedintermsofmacroticks.

Therangeforthispropertyis1–6µs.

ThispropertyiscalculatedfromtheXNETClusterFlexRay:CycleandFlexRay:MacroPer
Cyclepropertiesandroundedtothenearestpermittedvalue.
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FlexRay:Max Without Clock Correction Fatal

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayMaxWoClkCorFat

Description

Thispropertydefinesthenumberofconsecutiveeven/oddcyclepairswithmissingclock
correctiontermsthatcausethecontrollertotransitionfromtheProtocolOperationControl
statusofNormalActiveorNormalPassivetotheHaltstate.Usethisglobalparameterasa
thresholdfortestingtheclockcorrectionfailurecounter.

Thispropertycorrespondstotheglobalclusterparameter
gMaxWithoutClockCorrectionFatalintheFlexRay Protocol Specification.

Thevaluesforthispropertyareintherange1–15even/oddcyclepairs.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Max Without Clock Correction Passive

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayMaxWoClkCorPas

Description

Thispropertydefinesthenumberofconsecutiveeven/oddcyclepairswithmissingclock
correctiontermsthatcausethecontrollertotransitionfromtheProtocolOperationControl
statusofNormalActivetoNormalPassive.Usethisglobalparameterasathresholdfor
testingtheclockcorrectionfailurecounter.

Note Thisproperty,MaxWithoutClockCorrectionPassive,<=MaxWithoutClock
CorrectionFatal<=15.

Thispropertycorrespondstotheglobalclusterparameter
gMaxWithoutClockCorrectionPassiveintheFlexRay Protocol Specification.

Thevaluesforthispropertyareintherange1–15even/oddcyclepairs.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Minislot

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayMinislot

Description

Thispropertyspecifiesthedurationofaminislot,expressedinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdMinislotintheFlexRay 

Protocol Specification.

InthedynamicsegmentoftheFlexRaycycle,framescanhavevariablepayloadlength.

Minislotsarethedynamicsegmenttimeincrements.Inaminislot,adynamicframecanstart
transmission,butitusuallyspansseveralminislots.Ifnoframetransmits,theslotcounter
(slotID)isincrementedtoallowforthenextframe.

Thetotaldynamicsegmentlengthisdeterminedbymultiplyingthispropertybythe
FlexRay:NumberofMinislotsproperty.Thetotaldynamicsegmentlengthmustbeshorter
thantheMacroPerCyclepropertyminusthetotalstaticsegmentlength.

Therangeforthispropertyis2–63MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Minislot Action Point Offset

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayMinislotActPt

Description

Thispropertyspecifiesthenumberofmacroticks(MT)theminislotactionpointisoffsetfrom
thebeginningofaminislot.

Thispropertycorrespondstotheglobalclusterparameter
gdMinislotActionPointOffsetintheFlexRay Protocol Specification.

Theactionpointisthatpointwithinagivenslotwheretheactualtransmissionofaframe
starts.Thisisslightlylaterthanthestartoftheslottoallowforaclockdriftbetweenthe
networknodes.

Therangeforthispropertyis1–31MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Network Management Vector Length

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayNMVecLen

Description

ThispropertyspecifiesthelengthoftheNetworkManagementvector(NMVector)ina
cluster.

OnlyframestransmittedinthestaticsegmentofthecommunicationcycleusetheNMVector.
TheNMVectorlengthspecifiesthenumberofbytesinthepayloadsegmentoftheFlexRay
frametransmittedinthestatussegmentthatcanbeusedastheNMVector.

Thispropertycorrespondstotheglobalclusterparameter
gNetworkManagementVectorLengthintheFlexRay Protocol Specification.

Therangeforthispropertyis0–12bytes.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:NIT

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayNIT

Description

ThispropertyistheNetworkIdleTime(NIT)duration,expressedinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdNITintheFlexRay Protocol 

Specification.

TheNITisaperiodattheendofaFlexRaycommunicationcyclewherenoframesare
transmitted.Thenetworknodesuseittore-synctheirclockstothecommonnetworktime.

ConfiguretheNITtobetheMacroPerCyclepropertyminusthetotalstaticanddynamic
segmentlengthsminustheoptionalsymbolwindowduration.

Therangeforthispropertyis2–805MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:NIT Start

Data Type Direction Required? Default

u32 ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayNITStart

Description

ThispropertyspecifiesthestartoftheNetworkIdleTime(NIT),expressedasthenumberof
macroticks(MT)fromthestartofthecycle.

TheNITisaperiodattheendofaFlexRaycommunicationcyclewherenoframesare
transmitted.Thenetworknodesuseittore-synctheirclockstothecommonnetworktime.

Therangeforthispropertyis8–15998MT.

Thispropertyiscalculatedfromotherclusterproperties.Itisthetotalsizeofthestaticand
dynamicsegmentsplusthesymbolwindowlength,whichisoptionalinaFlexRay
communicationcycle.



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-178 ni.com

FlexRay:Number of Minislots

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayNumMinislt

Description

Thispropertyspecifiesthenumberofminislotsinthedynamicsegment.

ThispropertycorrespondstotheglobalclusterparametergNumberOfMinislotsinthe
FlexRay Protocol Specification.

IntheFlexRaycycledynamicsegment,framescanhavevariablepayloadlengths.

Minislotsarethedynamicsegmenttimeincrements.Inaminislot,adynamicframecanstart
transmission,butitusuallyspansseveralminislots.Ifnoframetransmits,theslotcounter
(slotID)isincrementedtoallowforthenextframe.

ThetotaldynamicsegmentlengthisdeterminedbymultiplyingthispropertybytheMinislot
property.ThetotaldynamicsegmentlengthmustbeshorterthantheMacroPerCycle
propertyminusthetotalstaticsegmentlength.

Therangeforthispropertyis0–7986.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Number of Static Slots

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayNumStatSlt

Description

Thispropertyspecifiesthenumberofstaticslotsinthestaticsegment.

ThispropertycorrespondstotheglobalclusterparametergNumberOfStaticSlotsinthe
FlexRay Protocol Specification.

Eachstaticslotisusedtotransmitone(static)frameonthebus.

ThetotalstaticsegmentlengthisdeterminedbymultiplyingthispropertybytheStaticSlot
property.ThetotalstaticsegmentlengthmustbeshorterthantheMacroPerCycleproperty.

Therangeforthispropertyis2–1023.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Offset Correction Start

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayOffCorSt

Description

ThispropertyspecifiesthestartoftheoffsetcorrectionphasewithintheNetworkIdleTime
(NIT),expressedasthenumberofmacroticks(MT)fromthestartofthecycle.

ThispropertycorrespondstotheglobalclusterparametergOffsetCorrectionStartinthe
FlexRay Protocol Specification.

TheNITisaperiodattheendofaFlexRaycommunicationcyclewherenoframesare
transmitted.Thenetworknodesuseittore-synctheirclockstothecommonnetworktime.

TheOffsetCorrectionStartisusuallyconfiguredtobeNITStart+1,butcandeviatefrom
thatvalue.Therangeforthispropertyis9–15999MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.



Chapter5 NI-XNETAPIforC

©NationalInstruments 5-181 NI-XNETHardwareandSoftwareManual

FlexRay:Payload Length Dynamic Maximum

Data Type Direction Required? Default

u32 Read/Write N/A ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayPayldLenDynMax

Description

Thispropertyspecifiesthemaximumofthepayloadlengthsofalldynamicframes.

IntheFlexRaycycledynamicsegment,framescanhavevariablepayloadlength.

Therangeforthispropertyis0–254bytes(evennumbersonly).

Thevaluereturnedforthispropertyisthemaximumofthepayloadlengthsofallframes
definedforthedynamicsegmentinthedatabase.

UsethispropertytocalculatetheXNETClusterFlexRay:LatestUsableDynamicSlotand
FlexRay:LatestGuaranteedDynamicSlotproperties.

Youmaytemporarilysetthistoalargervalue(ifitisnotyetthemaximum),andthenthis
valueisreturnedforthisproperty.Butthissettingislostoncethedatabaseisclosed,andafter
areopen,themaximumoftheframesisreturnedagain.Thechangedvalueisreturnedfrom
theFlexRay:PayloadLengthDynamicMaximumpropertyuntilthedatabaseisclosed.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Payload Length Maximum

Data Type Direction Required? Default

u32 ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayPayldLenMax

Description

Thispropertyreturnsthepayloadlengthofanyframe(staticordynamic)inthisclusterwith
thelongestpayload.Thepayloadspecifiesthattheframetransfersthedata.

Therangeforthispropertyis0–254bytes(evennumbersonly).
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FlexRay:Payload Length Static

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayPayldLenSt

Description

Thispropertyspecifiesthepayloadlengthofastaticframe.Allstaticframesinaclusterhave
thesamepayloadlength.

ThispropertycorrespondstotheglobalclusterparametergPayloadLengthStaticinthe
FlexRay Protocol Specification.

Therangeforthispropertyis0–254bytes(evennumbersonly).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Static Slot

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayStatSlot

Description

Thispropertyspecifiesthedurationofaslotinthestaticsegmentinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdStaticSlotintheFlexRay 

Protocol Specification.

Eachstaticslotisusedtotransmitone(static)frameonthebus.

ThestaticslotdurationtakesintoaccounttheXNETClusterFlexRay:PayloadLengthStatic
andFlexRay:ActionPointOffsetproperties,aswellasmaximumpropagationdelay.

IntheFlexRaycyclestaticsegment,allframesmusthavethesamepayloadlength;therefore,
thedurationofastaticframeisthesame.

Thetotalstaticsegmentlengthisdeterminedbymultiplyingthispropertybythe
FlexRay:NumberofStaticSlotsproperty.Thetotalstaticsegmentlengthmustbeshorterthan
theFlexRay:MacroPerCycleproperty.

Therangeforthispropertyis4–661MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Symbol Window

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRaySymWin

Description

Thispropertyspecifiesthesymbolwindowduration,expressedinmacroticks(MT).

ThispropertycorrespondstotheglobalclusterparametergdSymbolWindowintheFlexRay 

Protocol Specification.

Thesymbolwindowisaslotafterthestaticanddynamicsegment,andisusedtotransmit
CollisionAvoidancesymbols(CAS)and/orMediaAccessTestsymbols(MTS).Thesymbol
windowisoptionalforagivencluster(theSymbolWindowpropertycanbezero).Asymbol
transmissionstartsattheactionpointoffsetwithinthesymbolwindow.

Therangeforthispropertyis0–142MT.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Symbol Window Start

Data Type Direction Required? Default

u32 ReadOnly N/A CalculatedfromOtherClusterProperties

Property Class

XNETCluster

Property ID

nxPropClst_FlexRaySymWinStart

Description

Thispropertyspecifiesthemacrotickoffsetatwhichthesymbolwindowbeginsfromthestart
ofthecycle.Duringthesymbolwindow,achannelsendsasingleMediaTestAccessSymbol
(MTS).

Therangeforthispropertyis8–15998MT.

Thispropertyiscalculatedfromotherclusterproperties.Itisbasedonthetotalstaticand
dynamicsegmentsize.ItissettozeroiftheSymbolWindowpropertyis0(nosymbol
windowexists).
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FlexRay:Sync Node Max

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRaySyncNodeMax

Description

Thispropertyspecifiesthemaximumnumberofnodesthatmaysendframeswiththesync
frameindicatorbitsettoone.

ThispropertycorrespondstotheglobalclusterparametergSyncNodeMaxintheFlexRay 

Protocol Specification.

Syncframesdefinethezeropointsfortheclockdriftmeasurement.Startupframesarespecial
syncframestransmittedfirstafteranetworkstartup.Theremustbeatleasttwostartupnodes
inanetwork.

Therangeforthispropertyis2–15.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:TSS Transmitter

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayTSSTx

Description

ThispropertyspecifiesthenumberofbitsintheTransmissionStartSequence(TSS).Aframe
transmissionmaybetruncatedatthebeginning.Theamountoftruncationdependsonthe
nodesinvolvedandthechanneltopologylayout.Forexample,thepurposeoftheTSSisto
“openthegates”ofanactivestar(thatis,tocausethestartoproperlysetupinputandoutput
connections).Duringthissetup,anactivestartruncatesanumberofbitsatthebeginningof
acommunicationelement.TheTSSpreventstheframeorsymbolcontentfrombeing
truncated.Youmustsetthispropertytobegreaterthantheexpectedworstcasetruncationof
aframe.

ThispropertycorrespondstotheglobalclusterparametergdTSSTransmitterinthe
FlexRay Protocol Specification.

Therangeforthispropertyis3–15bit.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Use Wakeup

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayUseWakeup

Description

ThispropertyindicateswhethertheFlexRayclustersupportswakeup.ThisvalueissettoTrue
iftheWAKE-UPtreeispresentintheFIBEXfile.ThisvalueissettoFalseiftheWAKE-UP
treeisnotpresentintheFIBEXfile.

WhenthispropertyisTrue,theFlexRayclusteruseswakeupfunctionality;otherwise,the
FlexRayclusterdoesnotusewakeupfunctionality.

Whencreatinganewdatabase,thedefaultvalueofthispropertyisfalse.However,ifyouset
anywakeupparameter(forexample, nxPropClst_FlexRayWakeSymRxIdl),thisproperty
automaticallyissettoTrue,andtheWAKE-UPtreeissavedintheFIBEXfilewhensaved.
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FlexRay:Wakeup Symbol Rx Idle

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayWakeSymRxIdl

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotesttheidleportiondurationofa
receivedwakeupsymbol.Collisions,clockdifferences,andothereffectscandeformthe
transmittedwakeuppattern.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolRxIdleinthe
FlexRay Protocol Specification.

Therangeforthispropertyis14–59gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Rx Low

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayWakeSymRxLow

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotestthelowportiondurationofa
receivedwakeupsymbol.Thislowerlimitofzerobitsmustbereceivedforthereceiverto
detectthelowportion.Activestarts,clockdifferences,andothereffectscandeformthe
transmittedwakeuppattern.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolRxLowinthe
FlexRay Protocol Specification.

Therangeforthispropertyis10–55gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Rx Window

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayWakeSymRxWin

Description

Thispropertyspecifiesthesizeofthewindowusedtodetectwakeups.Detectionofawakeup
requiresalowandidleperiodfromoneWUS(wakeupsymbol)andalowperiodfromanother
WUS,tobedetectedentirelywithinawindowofthissize.Clockdifferencesandothereffects
candeformthetransmittedwakeuppattern.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolRxWindowinthe
FlexRay Protocol Specification.

Therangeforthispropertyis76–301gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Tx Idle

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayWakeSymTxIdl

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotransmitthewakeupsymbolidle
portion.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolTxIdleinthe
FlexRay Protocol Specification.

Therangeforthispropertyis45–180gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Wakeup Symbol Tx Low

Data Type Direction Required? Default

u32 Read/Write Yes ReadfromDatabase

Property Class

XNETCluster

Property ID

nxPropClst_FlexRayWakeSymTxLow

Description

Thispropertyspecifiesthenumberofbitsthenodeusestotransmitthewakeupsymbollow
phase.

ThispropertycorrespondstotheglobalclusterparametergdWakeupSymbolTxLowinthe
FlexRay Protocol Specification.

Therangeforthispropertyis15–60gdBit(bitduration).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthiscluster,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Frames

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_FrmRefs

Description

Framesinthiscluster.

Returnsanarrayofrefnumstoallframesdefinedinthiscluster.Aframeisassignedtoa
clusterwhentheframeobjectiscreated.Youcannotchangethisassignmentafterwards.

Toaddaframetoacluster,usenxdbCreateObject.Toremoveaframefromacluster,use
nxdbDeleteObject.
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Name (Short)

Data Type Direction Required? Default

char* Read/Write Yes DefinedinCreateObject

Property Class

XNETCluster

Property ID

nxPropClst_Name

Description

Stringidentifyingtheclusterobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

IfyouuseaFIBEXfile,theshortnamecomesfromthefile.IfyouuseaCANdb(.dbc),LDF
(.ldf),orNI-CAN(.ncd)file,noclusternameisstoredinthefile,soNI-XNETusesthe
nameCluster.Ifyoucreatetheclusteryourself,itcomesfromtheNameinputof
nxdbCreateObject.

Aclusternamemustbeuniqueforallclustersinadatabase.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase
name.Itisfordisplaypurposes.

Youcanwritethispropertytochangethecluster’sshortname.
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PDUs

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_PDURefs

Description

PDUsinthiscluster.

Returnsanarrayofdatabasereferences(nxDatabaseRef_t)ofallPDUsdefinedinthis
cluster.APDUisassignedtoaclusterwhenthePDUobjectiscreated.Youcannotchange
thisassignmentafterwards.

ToaddaPDUtoacluster,usenxdbCreateObject.ToremoveaPDUfromacluster,use
nxdbDeleteObject.
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PDUs Required?

Data Type Direction Required? Default

Boolean ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_PDUsReqd

Description

DetermineswhetherusingPDUsinthedatabaseAPIisrequiredforthiscluster.

Ifthispropertyreturnsfalse,itissafetousesignalsaschildobjectsofaframewithoutPDUs.
ThisbehavioriscompatiblewithNI-XNET1.1orearlier.Clustersfrom.dbc,.ncd,or
FIBEX2filesalwaysreturnfalseforthisproperty,sousingPDUsfromthosefilesisnot
required.

Ifthispropertyreturnstrue,theclustercontainsPDUconfiguration,whichrequiresreading
thePDUsasframechildobjectsandthensignalsasPDUchildobjects,asshowninthe
followingfigure.

Internally,thedatabasealwaysusesPDUs,butshowsthesamesignalobjectsalsoaschildren
ofaframe.

Frame1

PDU1 Signal1

Signal2
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Thefollowingconditionsmustbefulfilledforallframesintheclustertoreturnfalsefromthe
PDUsRequired?property:

• OnlyonePDUismappedtotheframe.

• ThisPDUisnotmappedtootherframes.

• ThePDUStartBitintheframeis0.

• ThePDUUpdateBitisnotused.

Iftheconditionsarenotfulfilledforagivenframe,signalsfromtheframearestillreturned,
butreadingthepropertyreturnsawarning.

TheNI-XNETsessionsupportsframesrequiringPDUsonlyforFlexRay.Forframes
requiringPDUsonaCANorLINcluster,theXNETFrameConfigurationStatusproperty
andnxCreateSessionreturnanerror.
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Protocol

Data Type Direction Required? Default

u32 Read/Write No CAN

Property Class

XNETCluster

Property ID

nxPropClst_Protocol

Description

Determinestheclusterprotocol.

Thevalues(enumeration)forthispropertyare:

0 CAN

1 FlexRay

2 LIN

Schedules

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_LINSchedules

Description

AnarrayofLINschedulesdefinedinthiscluster.YouassignaLINscheduletoaclusterwhen
youcreatetheLINscheduleobject.Youcannotchangethisassignmentafterwards.The
schedulesinthisarrayaresortedalphabeticallybyschedulename.



Chapter5 NI-XNETAPIforC

©NationalInstruments 5-201 NI-XNETHardwareandSoftwareManual

Signals

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_SigRefs

Description

ThispropertyreturnsrefnumstoallXNETSignalsdefinedinthiscluster.

Asignalisassignedtoaclusterwhenthesignalobjectiscreated.Youcannotchangethis
assignmentafterwards.

Toaddasignaltoacluster,usenxdbCreateObject.Toremoveasignalfromacluster,use
nxdbDeleteObject.
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Tick

Data Type Direction Required? Default

f64 ReadOnly N/A N/A

Property Class

XNETCluster

Property ID

nxPropClst_LINTick

Description

RelativetimebetweenLINticks(relativef64inseconds).TheLINScheduleEntryDelay
propertymustbeamultipleofthistick.

Thistickisreferredtoasthe“timebase”intheLINspecification.

TheXNETECULINMasterpropertydefinestheTickpropertyinthiscluster.Youcannot
usetheTickpropertywhenthereisnoLINMasterpropertydefinedinthiscluster.
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XNET Database Properties

ThissectionincludestheXNETDatabaseproperties.

Clusters

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETDatabase

Property ID

nxPropDatabase_ClstRefs

Description

ReturnsanarrayofrefnumstoXNETClustersinthisdatabase.

Aclusterisassignedtoadatabasewhentheclusterobjectiscreated.Youcannotchangethis
assignmentafterwards.

FIBEXfilescancontainanynumberofclusters,andeachclusterusesauniquename.

ForCANdb(.dbc),LDF(.ldf),orNI-CAN(.ncd)files,thefilecontainsonlyonecluster,
andnoclusternameisstoredinthefile.Forthesedatabaseformats,NI-XNETusesthename
Clusterforthesinglecluster.
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ShowInvalidFromOpen?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETDatabase

Property ID

nxPropDatabase_ShowInvalidFromOpen

Description

Showsframesandsignalsthatareinvalidatdatabaseopentime.

Afteropeningadatabase,thispropertyalwaysissettofalse,meaningthatinvalidclusters,
frames,andsignalsarenotreturnedinpropertiesthatreturnXNETI/ONamesforthe
database(forexample,XNETClusterFramesandXNETFrameSignals).Invalidclusters,
frames,andsignalsareincorrectlydefinedandthereforecannotbeusedinthebus
communication.ThefalsesettingisrecommendedwhenyouusethedatabasetocreateXNET
sessions.

Incasethedatabasewasopenedtocorrectinvalidconfiguration(forexample,inadatabase
editor),youmustsetthepropertytotruepriortoreadingpropertiesthatreturnXNETI/O
Namesforthedatabase(forexample,XNETClusterFramesandXNETFrameSignals).

Forinvalidobjects,theXNETClusterConfigurationStatus,XNETFrameConfiguration
Status,andXNETSignalConfigurationStatuspropertiesreturnanerrorcodethatexplains
theproblem.Forvalidobjects,ConfigurationStatusreturnssuccess(noerror).

Clusters,frames,andsignalsthatbecameinvalidafterthedatabaseisopenedarestillreturned
fromtheXNETDatabaseClusters,XNETClusterFrames,andXNETFrameSignals
properties,evenifShowInvalidFromOpen?isfalseandConfigurationStatusreturnsanerror
code.Forexample,ifyouopentheframewithvalidproperties,thenyousettheStartBit
beyondthepayloadlength,theConfigurationStatusreturnsanerror,buttheframeisreturned
fromXNETClusterFrames.
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XNET Device Properties

TheXNETDevicepropertiesprovideinformationaboutaspecificNI-XNEThardware
device.WithinNI-XNET,thetermdevicereferstoyourNationalInstrumentsCAN/FlexRay/
LINhardwareproduct,suchasaPXIorPCIcard.

YouobtainthehandletoaspecificdeviceusingtheXNETSystemProperties.

Form Factor

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETDevice

Property ID

nxPropDev_FormFac

Description

ReturnstheXNETboardphysicalformfactor.

Enumeration Value Define

PXI 0 nxDevForm_PXI

PCI 1 nxDevForm_PCI

CSeries 2 nxDevForm_cSeries

PXIExpress 3 nxDevForm_PXIe
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Interfaces

Data Type Direction Required? Default

u32[] ReadOnly No N/A

Property Class

XNETDevice

Property ID

nxPropDev_IntfRefs

Description

Returnsanarrayofhandlestoallinterfacesassociatedwiththisphysicalhardwaredevice.

Number of Ports

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETDevice

Property ID

nxPropDev_NumPorts

Description

ReturnsthenumberofphysicalportconnectorsontheXNETboard.

Remarks

Forexample,returns2foranNIPCI-8517two-portFlexRaydevice.
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Product Name

Data Type Direction Required? Default

cstr ReadOnly No N/A

Property Class

XNETDevice

Property ID

nxPropDev_Name

Description

ReturnstheXNETdeviceproductname.

Remarks

Forexample,returnsNIPCI-8517(2ports)foranNIPCI-8517device.

Product Number

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETDevice

Property ID

nxPropDev_ProductNum

Description

ReturnsthenumericportionoftheXNETdeviceproductname.

Remarks

Forexample,returns8517foranNIPCI-8517two-portFlexRaydevice.
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Serial Number

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETDevice

Property ID

nxPropDev_SerNum

Description

ReturnstheserialnumberassociatedwiththeXNETdevice.

Remarks

TheserialnumberiswritteninhexonalabelonthephysicalXNETboard.Convertthereturn
valuefromthispropertytohextomatchthelabel.

Slot Number

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETDevice

Property ID

nxPropDev_SlotNum

Description

Physicalslotwherethedevice(module)islocated.

ForPXIandCSeries,thisistheslotnumberwithinthechassis.
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XNET ECU Properties

ThissectionincludestheXNETECUproperties.

Cluster

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_ClstRef

Description

RefnumtotheparentclustertowhichtheECUisconnected.

TheparentclusterisdeterminedwhentheECUobjectiscreated.Youcannotchangeit
afterwards.

Comment

Data Type Direction Required? Default

char* Read/Write No EmptyString

Property Class

XNETECU

Property ID

nxPropECU_Comment

Description

CommentdescribingtheECUobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

i32 ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_ConfigStatus

Description

TheECUobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.Youcanpassthevaluetothe
nxStatusToStringerrorcodeinputtoconvertthevaluetoatextdescriptionofthe
configurationproblem.

Bydefault,incorrectlyconfiguredECUsinthedatabasearenotreturnedfromtheXNET
ClusterECUspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
WhentheconfigurationstatusofanECUbecameinvalidafterthedatabaseisopened,the
ECUstillisreturnedfromtheECUspropertyevenifShowInvalidFromOpen?isfalse.
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FlexRay:Coldstart?

Data Type Direction Required? Default

Boolean ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_FlexRayIsColdstart

Description

IndicatesthattheECUissendingastartupframe.

ThispropertyisvalidonlyforECUsconnectedtoaFlexRaybus.Itreturnstruewhenoneof
theframesthisECUtransmits(refertotheXNETECUFramesTransmittedproperty)has
the XNETFrameFlexRay:Startup?propertysettotrue.Youcandeterminetheframe
transmittingthestartupusingtheXNETECUFlexRay:StartupFrameproperty.AnECUcan
sendonlyonestartupframeontheFlexRaybus.

FlexRay:Connected Channels

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETECU

Property ID

nxPropECU_FlexRayConnectedChs

Description

Thispropertyspecifiesthechannel(s)thattheFlexRayECU(node)isphysicallyconnected
to.Thedefaultvalueofthispropertyisconnectedtoallchannelsavailableonthecluster.

ThispropertycorrespondstothepChannels nodeparameterintheFlexRay Protocol 

Specification.

Thevaluessupportedforthisproperty(enumeration)areA=1,B=2,andAandB=3.
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FlexRay:Startup Frame

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_FlexRayStartupFrameRef

Description

ReturnstherefnumtothestartupframetheECUsends.

ThispropertyisvalidonlyforECUsconnectedtoaFlexRaybus.IftheECUtransmitsa
frame(refertotheXNETECUFramesTransmittedproperty)withtheXNETFrame
FlexRay:Startup?propertysettotrue,thispropertyreturnsthisframe.Otherwise,itisempty.

FlexRay:Wakeup Channels

Data Type Direction Required? Default

u32 Read/Write No None

Property Class

XNETECU

Property ID

nxPropECU_FlexRayWakeupChs

Description

Thispropertyspecifiesthechannel(s)onwhichtheFlexRayECU(node)isallowedto
generatethewakeuppattern.Thedefaultvalueofthispropertyisnottobeawakeupnode.

WhenimportingfromaFIBEXfile,thisparametercorrespondstoaWAKE-UP-CHANNEL
beingsettoTrueforeachconnectedchannel.

Thevaluessupportedforthisproperty(enumeration)areA=1,B=2,AandB=3,and
None = 4.
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FlexRay:Wakeup Pattern

Data Type Direction Required? Default

u32 Read/Write No 2

Property Class

XNETECU

Property ID

nxPropECU_FlexRayWakeupPtrn

Description

Thispropertyspecifiesthenumberofrepetitionsofthewakeupsymbolthatarecombinedto
formawakeuppatternwhentheFlexRayECU(node)entersthePOC:WAKEUP_SEND
state.ThePOC:WAKEUP_SENDstateisoneoftheFlexRaycontrollerstatetransitions
duringthewakeupprocess.Inthisstate,thecontrollersendsthewakeuppatternonthe
specifiedWakeupChannelandchecksforcollisionsonthebus.

ThispropertyisusedwhenFlexRay:WakeupChannelsissettoavalueotherthanNoneand
FlexRay:UseWakeupisTrue.

ThispropertycorrespondstothepWakeupPatternnodeparameterintheFlexRay Protocol 

Specification.

Thesupportedvaluesforthispropertyare2–63.

Frames Received

Data Type Direction Required? Default

nxDatabaseRef_t* Read/Write No EmptyArray

Property Class

XNETECU

Property ID

nxPropECU_RxFrmRefs

Description

ReturnsanarrayofrefnumstoframestheECUreceives.

ThispropertydefinesallframestheECUreceives.AllframesanECUreceivesinagiven
clustermustbedefinedinthesamecluster.
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Frames Transmitted

Data Type Direction Required? Default

nxDatabaseRef_t* Read/Write No EmptyArray

Property Class

XNETECU

Property ID

nxPropECU_FrmsTx

Description

ReturnsanarrayofrefnumstoframestheECUtransmits.

ThispropertydefinesallframestheECUtransmits.AllframesanECUtransmitsinagiven
clustermustbedefinedinthesamecluster.

LIN Master

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETECU

Property ID

nxPropECU_LINMaster

Description

DetermineswhethertheECUisaLINmaster(true)orLINslave(false).
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LIN Version

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETECU

Property ID

nxPropECU_LINProtocolVer

Description

VersionoftheLINstandardthisECUuses.Thevalues(enumeration)forthispropertyare:

• nxLINProtocolVer_1_2

• nxLINProtocolVer_1_3

• nxLINProtocolVer_2_0

• nxLINProtocolVer_2_1

LIN:Initial NAD

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_LINInitialNAD

Description

InitialNADofaLINslavenode.NADistheaddressofaslavenodeandisusedindiagnostic
services.InitialNADisreplacedbyconfiguredNADwithnodeconfigurationservices.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.
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LIN:Configured NAD

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_LINConfigNAD

Description

ConfiguredNADofaLINslavenode.NADistheaddressofaslavenodeandisusedin
diagnosticservices.InitialNADisreplacedbyconfiguredNADwithnodeconfiguration
services.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.

LIN:Supplier ID

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_LINSupplierID

Description

SupplierIDisa16-bitvalueidentifyingthesupplieroftheLINnode(ECU).

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.
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LIN:Function ID

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_LINFunctionID

Description

FunctionIDisa16-bitvalueidentifyingthefunctionoftheLINnode(ECU).

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.

LIN:P2min

Data Type Direction Required? Default

Double ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_LINP2min

Description

Theminimumtimeinsecondsbetweenreceptionofthelastframeofthediagnosticrequest
andtheresponsesentbythenode.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.
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LIN:STmin

Data Type Direction Required? Default

Double ReadOnly N/A N/A

Property Class

XNETECU

Property ID

nxPropECU_LINSTmin

Description

Theminimumtimeinsecondsthenoderequirestoprepareforthenextframeofthe
diagnosticservice.

Caution ThispropertyisnotsavedintheFIBEXdatabase.Youcanimportitonlyfroman
LDFfile.
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Name (Short)

Data Type Direction Required? Default

char* Read/Write Yes DefinedinCreateObject

Property Class

XNETECU

Property ID

nxPropECU_Name

Description

StringidentifyingtheECUobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

AnECUnamemustbeuniqueforallECUsinacluster.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase
andclustername.Itisfordisplaypurposes.

YoucanwritethispropertytochangetheECU’sshortname.
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XNET Frame Properties

ThissectionincludestheXNETFrameproperties.

CAN:Extended Identifier?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETFrame

Property ID

nxPropFrm_CANExtID

Description

ThispropertydetermineswhethertheXNETFrameIdentifierpropertyinaCANcluster
representsastandard11-bit(false)orextended29-bit(true)arbitrationID.
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CAN:I/O Mode

Data Type Direction Required? Default

u32 Read/Write No ClusterI/OMode

Property Class

XNETFrame

Property ID

nxPropFrm_CANioMode

Description

Thispropertyspecifiestheframe’sI/Omode.

• nxCANioMode_CAN (0)

• nxCANioMode_CAN_FD (1)

• nxCANioMode_CAN_FD_BRS (2)

ThispropertyisusedinISOCANFD+BRSmodeonly.Inthismode,youcanspecifyevery
frametobetransmittedinCAN2.0,CANFD,orCANFD+BRSmode.CANFD+BRS
framesrequiretheinterfacetobeinCANFD+BRSmode;otherwise,itistransmittedin
CAN FDmode.

WhentheinterfaceisinNon-ISOCANFDorLegacyISOCANFDmode,thispropertyis
disregarded.InNon-ISOCANFDandLegacyISOCANFDmode,youmustusethe
Interface:CAN:TransmitI/OModepropertytoswitchthetransmitmode.

WhentheassigneddatabasedoesnotdefinethepropertyinISOCANFDmode,theframes
aretransmittedwiththeInterface:CAN:I/OModeproperty.
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CAN:Timing Type

Data Type Direction Required? Default

u32 Read/Write No EventData(IfNotinDatabase)

Property Class

XNETFrame

Property ID

nxPropFrm_CANTimingType

Description

SpecifiestheCANframetiming.

Becausethispropertyspecifiesthebehavioroftheframe’stransferwithintheembedded
system(forexample,avehicle),itdescribesthetransferbetweenECUsinthenetwork.Inthe
followingdescription,transmitting ECUreferstotheECUthattransmitstheCANdataframe
(andpossiblyreceivestheassociatedCANremoteframe).Receiving ECUreferstoanECU
thatreceivestheCANdataframe(andpossiblytransmitstheassociatedCANremoteframe).

WhenyouusetheframewithinanNI-XNETsession,anoutputsessionactsasthe
transmittingECU,andaninputsessionactsasareceivingECU.Foradescriptionofhow
theseCANtimingtypesapplytotheNI-XNETsessionmode,refertoCAN Timing Type and 

Session Mode.

TheCANtimingtypes(decimalvalueinparentheses)are:

nxFrmCANTiming_CyclicData (0)

ThetransmittingECUtransmitstheCANdataframeinacyclic(periodic)manner.
TheXNETFrameCAN:TransmitTimepropertydefinesthetimebetweencycles.
ThetransmittingECUignoresCANremoteframesreceivedforthisframe.

nxFrmCANTiming_EventData (1)

ThetransmittingECUtransmitstheCANdataframeinanevent-drivenmanner.The
XNETFrameCAN:TransmitTimepropertydefinestheminimuminterval.For
NI-XNET,theeventoccurswhenyoucallnxWrite.ThetransmittingECUignores
CANremoteframesreceivedforthisframe.

nxFrmCANTiming_CyclicRemote (2)

ThereceivingECUtransmitstheCANremoteframeinacyclic(periodic)manner.
TheXNETFrameCAN:TransmitTimepropertydefinesthetimebetweencycles.
ThetransmittingECUrespondstoeachCANremoteframebytransmittingthe
associatedCANdataframe.
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nxFrmCANTiming_EventRemote (3)

ThereceivingECUtransmitstheCANremoteframeinanevent-drivenmanner.The
XNETFrameCAN:TransmitTimepropertydefinestheminimuminterval.For
NI-XNET,theeventoccurswhenyoucallnxWriteFrame.ThetransmittingECU
respondstoeachCANremoteframebytransmittingtheassociatedCANdataframe.

IfyouareusingaFIBEXdatabase,thispropertyisarequiredpartoftheXMLschemafora
frame,sothedefault(initial)valueisobtainedfromthefile.

IfyouareusingaCANdb(.dbc)database,thispropertyisanoptionalattributeinthefile.If
NI-XNETfindsanattributenamedGenMsgSendType,thatattributeisthedefaultvalueof
thisproperty.IftheGenMsgSendTypeattributebeginswithcyclic,thisproperty’sdefault
valueisCyclicData;otherwise,itisEventData.IftheCANdbfiledoesnotusethe
GenMsgSendTypeattribute,thispropertyusesadefaultvalueofEventData,whichyoucan
changeinyourapplication.

Ifyouareusingan.ncddatabaseoranin-memorydatabase(XNETCreateFrame),this
propertyusesadefaultvalueofEventData.Withinyourapplication,changethispropertyto
thedesiredtimingtype.



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-224 ni.com

CAN:Transmit Time

Data Type Direction Required? Default

Double Read/Write No 0.1(IfNotinDatabase)

Property Class

XNETFrame

Property ID

nxPropFrm_CANTxTime

Description

SpecifiesthetimebetweenconsecutiveframesfromthetransmittingECU.

Thedatatypeis64-bitfloatingpoint(DBL).Theunitsareinseconds.

AlthoughthefractionalpartoftheDBLdatatypecanprovideresolutionofpicoseconds,the
NI-XNETCANtransmitsupportsanaccuracyof500µs.Therefore,whenusedwithinan
NI-XNEToutputsession,thispropertyisroundedtothenearest500µsincrement(0.0005).

ForanXNETFrameCAN:TimingTypeofCyclicDataorCyclicRemote,thisproperty
specifiesthetimebetweenconsecutivedata/remoteframes.Atimeof0.0isinvalid.

ForanXNETFrameCAN:TimingTypeofEventDataorEventRemote,thisproperty
specifiestheminimumtimebetweenconsecutivedata/remoteframeswhentheeventoccurs
quickly.Thisisalsoknownasthedebouncetimeorminimuminterval.Thetimeismeasured
fromtheendofpreviousframe(acknowledgment)tothestartofthenextframe.Atimeof0.0
specifiesnominimum(backtobackframesallowed).

IfyouareusingaFIBEXdatabase,thispropertyisarequiredpartoftheXMLschemafora
frame,sothedefault(initial)valueisobtainedfromthefile.

IfyouareusingaCANdb(.dbc)database,thispropertyisanoptionalattributeinthefile.If
NI-XNETfindsanattributenamedGenMsgCycleTime,thatattributeisinterpretedasa
numberofmillisecondsandusedasthedefaultvalueofthisproperty.IftheCANdbfiledoes
notusetheGenMsgCycleTimeattribute,thispropertyusesadefaultvalueof0.1(100ms),
whichyoucanchangeinyourapplication.

Ifyouareusinga.ncddatabaseoranin-memorydatabase(XNETCreateFrame),this
propertyusesadefaultvalueof0.1(100ms).Withinyourapplication,changethisproperty
tothedesiredtime.
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Cluster

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETFrame

Property ID

nxPropFrm_ClusterRef

Description

Thispropertyreturnstherefnumtotheparentclusterinwhichtheframehasbeencreated.
Youcannotchangetheparentclusteraftertheframeobjecthasbeencreated.

Comment

Data Type Direction Required? Default

char* Read/Write No EmptyString

Property Class

XNETFrame

Property ID

nxPropFrm_Comment

Description

Commentdescribingtheframeobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

i32 ReadOnly N/A N/A

Property Class

XNETFrame

Property ID

nxPropFrm_ConfigStatus

Description

Theframeobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.Youcanpassthevaluetothe
nxStatusToStringerrorcodeinputtoconvertthevaluetoatextdescriptionofthe
configurationproblem.

Bydefault,incorrectlyconfiguredframesinthedatabasearenotreturnedfromtheXNET
ClusterFramespropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
Whenaframeconfigurationstatusbecameinvalidafterthedatabaseisopened,theframestill
isreturnedfromtheXNETClusterFramespropertyevenifShowInvalidFromOpen?isfalse.

Examplesofinvalidframeconfiguration:

• Arequiredpropertyoftheframeoranobjectcontainedinthisframehasnotbeen
defined.Forexample,FramePayloadLength.

• Thenumberofbytesspecifiedforthisframeisincorrect.CANframesmustuse
0 to 8 bytes.FlexRayframesmustuse0to254bytes(evennumbersonly).

• TheCANarbitrationIDisinvalid.ThestandardIDisgreaterthan0x7FF(11bits)orthe
extendedIDisgreaterthan0x1FFFFFFF(29bits).

• TheFlexRayframeisspecifiedtousechannelsnotdefinedinthecluster.Forexample,
theXNETClusterFlexRay:ChannelspropertyissettoChannelAonly,buttheXNET
FrameFlexRay:ChannelAssignmentpropertyissettoChannelAandB.

• TheXNETFrameFlexRay:ChannelAssignmentpropertyinthisdynamicFlexRay
frameissettoChannelAandB,butdynamicframescanbesentononlyonechannel
(A orB).
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Default Payload

Data Type Direction Required? Default

u8* Read/Write No ArrayofAll0

Property Class

XNETFrame

Property ID

nxPropFrm_DefaultPayload

Description

Theframedefaultpayload,specifiedasanarrayofbytes(U8).

ThenumberofbytesinthearraymustmatchtheXNETFramePayloadLengthproperty.

Thisproperty’sinitialvalueisanarrayofall0.ForthedatabaseformatsNI-XNETsupports,
thispropertyisnotprovidedinthedatabasefile.

WhenyouusethisframewithinanNI-XNETsession,thisproperty’susevariesdepending
onthesessionmode.Thefollowingsectionsdescribethisproperty’sbehaviorforeachsession
mode.

Frame Output Single-Point and Frame Output Queued Modes

UsethispropertywhenaframetransmitspriortoacalltonxWrite.Thiscanoccurwhenyou
settheXNETSessionAutoStart?propertytofalseandcallnxStartpriortonxWrite.
WhenAutoStart?istrue(default),thefirstcalltonxWritealsostartsframetransmit,sothis
propertyisnotused.

ThefollowingframeconfigurationspotentiallycantransmitpriortoacalltonxWrite:

• XNETFrameCAN:TimingTypeofCyclicData.

• XNETFrameCAN:TimingTypeofCyclicRemote(forexample,aremoteframe
receivedpriortoacalltonxWrite).

• XNETFrameCAN:TimingTypeofEventRemote(forexample,aremoteframe
receivedpriortoacalltonxWrite).

• XNETFrameCAN:TimingTypeofCyclic.

• LINframeinascheduleentryofTypeunconditional
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ThefollowingframeconfigurationscannottransmitpriortoacalltonxWrite,sothis
propertyisnotused:

• XNETFrameCAN:TimingTypeofEventData.

• XNETFrameFlexRay:TimingTypeofEvent.

• LINframeinascheduleentryofTypesporadicoreventtriggered

Frame Output Stream Mode

Thispropertyisnotused.TransmitislimitedtoframesprovidedtonxWrite.

Signal Output Single-Point, Signal Output Waveform, and Signal Output 
XY Modes

UsethispropertywhenaframetransmitspriortoacalltonxWrite.RefertoFrame Output 

Single-Point and Frame Output Queued Modesforalistofapplicableframeconfigurations.

Thispropertyisusedastheinitialpayload,theneachXNETSignalDefaultValueismapped
intothatpayload,andtheresultisusedfortheframetransmit.

Frame Input Stream and Frame Input Queued Modes

Thispropertyisnotused.Thesemodesdonotreturndatapriortoreceivingframes.

Frame Input Single-Point Mode

ThispropertyisusedforframesnxReadreturnspriortoreceivingthefirstframe.

Signal Input Single-Point, Signal Input Waveform, and Signal Input XY 
Modes

Thispropertyisnotused.EachXNETSignalDefaultValueisusedwhennxReadiscalled
priortoreceivingthefirstframe.
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FlexRay:Base Cycle

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayBaseCycle

Description

Thefirstcommunicationcycleinwhichaframeissent.

InFlexRay,acommunicationcyclecontainsanumberofslotsinwhichaframecanbesent.
Everynodeonthebusprovidesa6-bitcyclecounterthatcountsthecyclesfrom0to63and
thenrestartsat0.Thecyclenumberiscommonforallnodesonthebus.

NI-XNEThastwomechanismsforchangingtheframesendingfrequency:

• Iftheframeshouldbesentfasterthanthecycleperiod,useIn-CycleRepetition(referto
theXNETFrameFlexRay:InCycleRepetitions:Identifiersproperty).

• Iftheframeshouldbesentslowerthanthecycleperiod,usethispropertyandtheXNET
FrameFlexRay:CycleRepetitionproperty.

Thesecondmethodiscalledcyclemultiplexing.Itallowssendingmultipleframesinthesame
slot,butondifferentcyclecounters.

Ifaframeshouldbesentineverycycle,setthispropertyto0andtheXNETFrame
FlexRay:CycleRepetitionpropertyto1.Forcyclemultiplexing,settheFlexRay:Cycle
Repetitionpropertyto2,4,8,16,32,or64.

Example:

• FrameAandFrameBarebothsentinslot12.

• FrameA:TheFlexRay:BaseCyclepropertyis0andXNETFrameFlexRay:Cycle
Repetitionpropertyis2.Thisframeissentwhenthecyclecounterhasthevalue0,2,
4, 6, ....

• FrameB:TheFlexRay:BaseCyclepropertyis1andXNETFrameFlexRay:Cycle
Repetitionpropertyis2.Thisframeissentwhenthecyclecounterhasthevalue1,3,
5, 7, ....
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Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Channel Assignment

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayChAssign

Description

ThispropertydeterminesonwhichFlexRaychannelstheframemustbetransmitted.Aframe
canbetransmittedonlyonexistingFlexRaychannels,configuredintheXNETCluster
FlexRay:Channelsproperty.

FramesinthedynamicFlexRaysegmentcannotbesentonbothchannels;theymustuse
eitherchannelAorB.FramesinthedynamicsegmentuseslotIDsgreaterthanthenumber 
of static slotsclusterparameter.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:Cycle Repetition

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayCycleRep

Description

Thenumberofcyclesafterwhichaframeissentagain.

InFlexRay,acommunicationcyclecontainsanumberofslotsinwhichaframecanbesent.
Everynodeonthebusprovidesa6-bitcyclecounterthatcountsthecyclesfrom0to63and
thenrestartsat0.Thecyclenumberiscommonforallnodesonthebus.

NI-XNEThastwomechanismsforchangingtheframesendingfrequency:

• Iftheframeshouldbesentfasterthanthecycleperiod,useIn-CycleRepetition(referto
theXNETFrameFlexRay:InCycleRepetitions:Identifiersproperty).

• Iftheframeshouldbesentslowerthanthecycleperiod,usetheXNETFrame
FlexRay:BaseCyclepropertyandthisproperty.

Thesecondmethodiscalledcyclemultiplexing.Itallowssendingmultipleframesinthesame
slot,butondifferentcyclecounters.

Ifaframeshouldbesentineverycycle,settheXNETFrameFlexRay:BaseCycleproperty
propertyto0andthispropertyto1.Forcyclemultiplexing,setthispropertyto2,4,8,16,32,
or64.

Examples:

• FrameAandFrameBarebothsentinslot12.

• FrameA:TheXNETFrameFlexRay:BaseCyclepropertyissetto0andFlexRay:Cycle
Repetitionpropertyissetto2.Thisframeissentwhenthecyclecounterhasthevalue0,
2,4,6,....

• FrameB:TheXNETFrameFlexRay:BaseCyclepropertyissetto1andFlexRay:Cycle
Repetitionpropertyissetto2.Thisframeissentwhenthecyclecounterhasthevalue1,
3,5,7,....
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Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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FlexRay:In Cycle Repetitions:Channel Assignments

Data Type Direction Required? Default

u32* Read/Write No EmptyArray

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayInCycRepChAssigns

Description

FlexRaychannelsforin-cycleframerepetition.

AFlexRayframecanbesentmultipletimespercycle.TheXNETFrameFlexRay:Channel
Assignmentpropertydefinesthefirstchannelassignmentinthecycle.Thispropertydefines
subsequentchannelassignments.TheXNETFrameFlexRay:InCycleRepetitions:Identifiers
propertydefinesthecorrespondingslotIDs.Bothpropertiesarearraysofmaximumthree
values,determiningtheslotIDandchannelassignmentsfortheframe.Valuesatthesame
arraypositionarecorresponding;therefore,botharraysmusthavethesamesize.

YoumustsettheXNETFrameFlexRay:ChannelAssignmentpropertybeforesettingthis
property.TheFlexRay:ChannelAssignmentisarequiredpropertythatisundefinedwhena
newframeiscreated.WhenFlexRay:ChannelAssignmentisundefined,settingFlexRay:In
CycleRepetitions:ChannelAssignmentsreturnsanerror.
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FlexRay:In Cycle Repetitions:Enabled?

Data Type Direction Required? Default

Boolean ReadOnly No False

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayInCycRepEnabled

Description

FlexRayin-cycleframerepetitionisenabled.

AFlexRayframecanbesentmultipletimespercycle.TheXNETFrameIdentifier
propertydefinesthefirstslotIDinthecycle.TheXNETFrameFlexRay:InCycle
Repetitions:IdentifierspropertycandefinethesubsequentslotIDs,andtheFlexRay:InCycle
Repetitions:ChannelAssignmentspropertydefinesthecorrespondingFlexRaychannels.
BothpropertiesarearraysofmaximumthreevaluesdeterminingtheslotIDandFlexRay
channelsfortheframe.Valuesatthesamearraypositionarecorresponding;therefore,both
arraysmusthavethesamesize.

Thispropertyreturnstruewhenatleastonein-cyclerepetitionhasbeendefined,whichmeans
thatboththeFlexRay:InCycleRepetitions:IdentifiersandXNETFrameFlexRay:InCycle
Repetitions:ChannelAssignmentsarraysarenotempty.

Thispropertyreturnsfalsewhenatleastoneofthepreviouslymentionedarraysisempty.In
thiscase,in-cycle-repetitionisnotused.
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FlexRay:In Cycle Repetitions:Identifiers

Data Type Direction Required? Default

u32* Read/Write No EmptyArray

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayInCycRepIDs

Description

FlexRayin-cyclerepetitionslotIDs.

AFlexRayframecanbesentmultipletimespercycle.TheXNETFrameIdentifierproperty
definesthefirstslotIDinthecycle.TheFlexRay:InCycleRepetitions:Identifiersproperty
definessubsequentslotIDs.TheXNETFrameFlexRay:InCycleRepetitions:Channel
AssignmentspropertydefinesthecorrespondingFlexRaychannelassignments.Both
propertiesarearraysofmaximumthreevalues,determiningthesubsequentslotIDsand
channelassignmentsfortheframe.Valuesatthesamearraypositionarecorresponding;
therefore,botharraysmusthavethesamesize.

YoumustsettheXNETFrameIdentifierpropertybeforesettingtheFlexRay:InCycle
Repetitions:Identifiersproperty.Identifierisarequiredpropertythatisundefinedwhenanew
frameiscreated.WhenIdentifierisundefined,settingin-cyclerepetitionslotIDsreturnsan
error.
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FlexRay:Payload Preamble?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayPreamble

Description

ThispropertydetermineswhetherpayloadpreambleisusedinaFlexRayframe:

• Forframesinthestaticsegment,itindicatesthatthenetworkmanagementvectoris
transmittedatthebeginningofthepayload.

• Forframesinthedynamicsegment,itindicatesthatthemessageIDistransmittedatthe
beginningofthepayload.
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FlexRay:Startup?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayStartup

Description

ThispropertydetermineswhethertheframeisaFlexRaystartupframe.FlexRaystartup
framesalwaysareFlexRaysyncframesalso:

• Whenthispropertyissettotrue,theXNETFrameFlexRay:Sync?property
automaticallyissettotrue.

• Whenthispropertyissettofalse,theXNETFrameFlexRay:Sync?propertyisnot
changed.

• WhentheXNETFrameFlexRay:Sync?propertyissettofalse,thisproperty
automaticallyissettofalse.

• WhentheXNETFrameFlexRay:Sync?propertyissettotrue,thispropertyisnot
changed.

AnECUcansendonlyonestartupframe.Thestartupframe,ifanECUtransmitsit,
isreturnedfromtheXNETECUFlexRay:StartupFrameproperty.
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FlexRay:Sync?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayStartup

Description

ThispropertydetermineswhethertheframeisaFlexRaysyncframe.FlexRaystartupframes
alwaysareFlexRaysyncframesalso:

• Whenthispropertyissettofalse,theXNETFrameFlexRay:Startup?propertyis
automaticallysettofalse.

• Whenthispropertyissettotrue,theXNETFrameFlexRay:Startup?propertyisnot
changed.

• WhentheXNETFrameFlexRay:Startup?propertyissettotrue,thispropertyisset
to true.

• WhentheXNETFrameFlexRay:Startup?propertyissettofalse,thispropertyisnot
changed.

AnECUcansendonlyonesyncframe.
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FlexRay:Timing Type

Data Type Direction Required? Default

u32 Read/Write No CyclicinStaticSegment,Eventin
Dynamic Segment

Property Class

XNETFrame

Property ID

nxPropFrm_FlexRayTimingType

Description

SpecifiestheFlexRayframetiming(decimalvalueinparentheses):

nxFrmFlexRayTiming_Cyclic (0)

Payloaddatatransmitsoneveryoccurrenceoftheframe’sslot.

nxFrmFlexRayTiming_Event (1)

Payloaddatatransmitsinanevent-drivenmanner.WithintheECUthattransmitsthe
frame,theeventtypicallyisassociatedwiththeavailabilityofnewdata.

Thisproperty’sbehaviordependsontheFlexRaysegmentwheretheframeislocated:static
ordynamic.Iftheframe’sIdentifier(slot)islessthanorequaltothecluster’sNumberOf
StaticSlots,theframeisstatic.

Static

Cyclicmeansnonullframeistransmitted.Ifnewdataisnotprovidedforthecycle,the
previouspayloaddatatransmitsagain.

Eventmeansanullframeistransmittedwhennoeventispendingforthecycle.

Thisproperty’sdefaultvalueforthestaticsegmentisCyclic.

Dynamic

Cyclicmeanstheframetransmitsinitsminislotoneverycycle.

Eventmeanstheframetransmitsintheminislotwhentheeventispendingforthecycle.

Thisproperty’sdefaultvalueforthedynamicsegmentisEvent.

ForadescriptionofhowtheseFlexRaytimingtypesapplytotheNI-XNETsessionmode,
refertoFlexRay Timing Type and Session Mode.
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Identifier

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETFrame

Property ID

nxPropFrm_ID

Description

Determinestheframeidentifier.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueinLabVIEWusingthepropertynode.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.

CAN

ForCANframes,thisistheArbitrationID.

WhentheXNETFrameCAN:ExtendedIdentifier?propertyissettofalse,thisisthestandard
CANidentifierwithasizeof11bits,whichresultsinallowedrangeof0–2047.However,the
CANstandarddisallowsidentifiersinwhichthefirst7bitsareallrecessive,sotheworking
rangeofidentifiersis0–2031.

WhentheXNETFrameCAN:ExtendedIdentifier?propertyissettotrue,thisistheextended
CANidentifierwithasizeof29bits,whichresultsinallowedrangeof0–536870911.
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FlexRay

ForFlexRayframes,thisistheSlotIDinwhichtheframeissent.Thevalidvaluerangefor
aFlexRaySlotIDis1–2047.

YoualsocansendaFlexRayframeinmultipleslotspercycle.Youcandefinesubsequentslot
IDsfortheframeintheXNETFrameFlexRay:InCycleRepetitions:Identifiersproperty.Use
thisconcepttoincreaseaframe’ssendingfrequency.Todecreaseaframe’ssendingfrequency
andsharethesameslotfordifferentframesdependingonthecyclecounter,refertotheXNET
FrameFlexRay:BaseCycleandXNETFrameFlexRay:CycleRepetitionproperties.

TheslotIDdetermineswhetheraFlexRayframeissentinastaticordynamicsegment.Ifthe
slotIDislessthanorequaltotheXNETClusterFlexRay:NumberofStaticSlotsproperty,
theframeissentinthecommunicationcyclestaticsegment;otherwise,itissentinthe
dynamicsegment.

Iftheframeidentifierisnotintheallowedrange,thisisreportedasanerrorintheXNET
ClusterConfigurationStatusproperty.

LIN

ForLINframes,thisistheframe’sID(unprotected).ThevalidrangeforaLINframeIDis
0–63(inclusive).
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LIN:Checksum

Data Type Direction Required? Default

u32 ReadOnly N/A nxFrmLINChecksum_Enhanced

Property Class

XNETFrame

Property ID

nxPropFrm_LINChecksum

Description

DetermineswhethertheLINframetransmittedchecksumisclassicorenhanced.The
enhancedchecksumconsiderstheprotectedidentifierwhenitisgenerated.

Thevalues(enumeration)forthispropertyare:

ThechecksumisdeterminedfromtheLINversionofECUstransmittingandreceivingthe
frame.ThelowerversionofbothECUsissignificant.IftheLINversionofbothECUsis2.0
orhigher,thechecksumtypeisenhanced;otherwise,thechecksumtypeisclassic.

Diagnosticframes(withdecimalidentifier60or61)alwaysuseclassicchecksum,evenon
LIN2.x.

nxFrmLINChecksum_Classic 0

nxFrmLINChecksum_Enhanced 1



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-244 ni.com

Mux:Data Multiplexer Signal

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETFrame

Property ID

nxPropFrm_MuxDataMuxSigRef

Description

Datamultiplexersignalintheframe.

Thispropertyreturnsarefnumtothedatamultiplexersignal.Ifthedatamultiplexerisnot
definedintheframe,thepropertyreturns0.UsetheXNETFrameMux:IsDataMultiplexed?
propertytodeterminewhethertheframecontainsamultiplexersignal.

YoucancreateadatamultiplexersignalbycreatingasignalandthensettingtheXNETSignal
Mux:DataMultiplexer?propertytotrue.

Aframecancontainonlyonedatamultiplexersignal.

Mux:Is Data Multiplexed?

Data Type Direction Required? Default

Boolean ReadOnly No False

Property Class

XNETFrame

Property ID

nxPropFrm_MuxIsMuxed

Description

Frameisdatamultiplexed.

Thispropertyreturnstrueiftheframecontainsamultiplexersignal.Framescontaininga
multiplexercontainsubframesthatallowusingbitsoftheframepayloadfordifferent
information(signals)dependingonthemultiplexervalue.
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Mux:Static Signals

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETFrame

Property ID

nxPropFrm_MuxStaticSigRefs

Description

Staticsignalsintheframe.

Returnsanarrayofrefnumstosignalsintheframethatdonotdependonthemultiplexer
value.Staticsignalsarecontainedineveryframetransmitted,asopposedtodynamicsignals,
whicharetransmitteddependingonthemultiplexervalue.

Youcancreatestaticsignalsbyspecifyingtheframeastheparentobject.Youcancreate
dynamicsignalsbyspecifyingasubframeastheparent.

Iftheframeisnotmultiplexed,thispropertyreturnsthesamearrayastheXNETFrame
Signalsproperty.

Mux:Subframes

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETFrame

Property ID

nxPropFrm_MuxSubframeRefs

Description

Returnsanarrayofreferencestosubframesintheframe.Asubframedefinesagroupof
signalstransmittedusingthesamemultiplexervalue.Onlyonesubframeatatimeis
transmittedintheframe.

Asubframeisdefinedbycreatingasubframeobjectasachildofaframe.
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Name (Short)

Data Type Direction Required? Default

char* Read/Write Yes DefinedinCreateObject

Property Class

XNETFrame

Property ID

nxPropFrm_Name

Description

Stringidentifyingaframeobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Aframenamemustbeuniqueforallframesinacluster.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase
andclustername.Itisfordisplaypurposes.

Youcanwritethispropertytochangetheframe’sshortname.
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Payload Length

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETFrame

Property ID

nxPropFrm_PayloadLen

Description

Numberofbytesofdatainthepayload.

ForCANandLIN,thisis0–8.

ForFlexRay,thisis0–254.AsencodedontheFlexRaybus,allframesuseanevenpayload
(16-bitwords),andthepayloadofallstaticslotsmustbethesame.Nevertheless,thisproperty
specifiesthenumberofpayloadbytesusedwithintheframe,soitsvaluecanbeodd.For
example,ifaFlexRayclusterusesstaticslotsof18bytes,itisvalidforthispropertytobe
15,whichspecifiesthatthelast3bytesareunused.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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PDU References

Data Type Direction Required? Default

nxDatabaseRef_t* Read/Write No EmptyArray

Property Class

XNETFrame

Property ID

nxPropFrm_PDURefs

Description

ThispropertymapsexistingPDUstoaframe.AmappedPDUistransmittedinsidetheframe
payloadwhentheframeistransmitted.YoucanmaponeormorePDUstoaframeandone
PDUtomultipleframes.

MappingPDUstoaframerequiressettingthreeframeproperties.Allthreepropertiesare
arraysofvalues:

• PDU References—Setthispropertyfirsttodefinethesequenceofvaluesfortheother
twoproperties.

• PDU Start Bits—DefinesthestartbitofthePDUinsidetheframe.

• PDU Update Bits—DefinestheupdatebitforthePDUinsidetheframe.Iftheupdate
bitisnotused,setthevalueto–1.(RefertoUpdate Bitformoreinformation.)

Valuesonthesamearraypositionarecorresponding.Forexample,PDUs[0],StartBits[0],and
UpdateBits[0]definethemappingforthefirstPDUintheframe.

DatabasesimportedfromFIBEXpriortoversion3.0,fromDBC,NCD,orLDFfileshavea
strongone-to-onerelationshipbetweenframesandPDUs.EveryframehasexactlyonePDU
mapped,andeveryPDUismappedtoexactlyoneframe.

TounmapPDUsfromaframe,setthispropertytoanemptyarray.Aframewithoutmapped
PDUscontainsnosignals.

NI-XNETsupportsadvancedPDUconfiguration(multiplePDUsinoneframeoronePDU
usedinmultipleframes)onlyforFlexRay.RefertotheXNETClusterPDUsRequired?
property.

ForCANandLIN,NI-XNETsupportsonlyaone-to-onerelationshipbetweenframesand
PDUs.Forthoseinterfaces,advancedPDUconfigurationreturnsanerrorfromtheXNET
FrameConfigurationStatuspropertyandnxCreateSession.Ifyoudonotuseadvanced
PDUconfiguration,youcanavoidusingPDUsinthedatabaseAPIandcreatesignalsand
subframesdirectlyonaframe.
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PDU Start Bits

Data Type Direction Required? Default

u32* Read/Write No EmptyArray

Property Class

XNETFrame

Property ID

nxPropFrm_PDUStartBits

Description

ThispropertydefinesthestartbitsofPDUsmappedtoaframe.AmappedPDUistransmitted
insidetheframepayloadwhentheframeistransmitted.YoucanmaponeormorePDUstoa
frameandonePDUtomultipleframes.

MappingPDUstoaframerequiressettingofthreeframeproperties.Allthreepropertiesare
arraysofvalues:

• PDU References—Setthispropertyfirsttodefinethesequenceofvaluesfortheother
twoproperties.

• PDU Start Bits—ThispropertydefinesthestartbitofthePDUinsidetheframe.

• PDU Update Bits—DefinestheupdatebitforthePDUinsidetheframe.Iftheupdate
bitisnotused,setthevalueto–1.(RefertoUpdate Bitformoreinformation.)

Valuesonthesamearraypositionarecorresponding.Forexample,PDUs[0],StartBits[0],and
UpdateBits[0]definethemappingforthefirstPDUintheframe.
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PDU Update Bits

Data Type Direction Required? Default

u32* Read/Write No EmptyArray

Property Class

XNETFrame

Property ID

nxPropFrm_PDUUpdateBits

Description

ThispropertydefinesupdatebitsofPDUsmappedtoaframe.Iftheupdatebitisnotusedfor
thePDU,setthevalueto–1.(RefertoUpdate Bitformoreinformation.)

MappingPDUstoaframerequiressettingthreeframeproperties.Allthreepropertiesare
arraysofvalues:

• PDU References:Setthispropertyfirsttodefinethesequenceofvaluesfortheothertwo
properties.

• PDU Start Bits:DefinesthestartbitofthePDUinsidetheframe.

• PDU Update Bits:ThispropertydefinestheupdatebitforthePDUinsidetheframe.If
theupdatebitisnotused,setthevalueto–1.

Valuesonthesamearraypositionarecorresponding.Forexample,PDUs[0],StartBits[0],and
UpdateBits[0]definethemappingforthefirstPDUintheframe.
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Signals

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETFrame

Property ID

nxPropFrm_SigRefs

Description

Refnumstoallsignalsintheframe.

Thispropertyreturnsanarraywithreferencestoallsignalsintheframe,includingstaticand
dynamicsignalsandthemultiplexersignal.

Thispropertyisreadonly.YoucanaddsignalstoaframeusingnxdbCreateObjectand
removethemusingnxdbDeleteObject.
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Application Protocol

Data Type Direction Required? Default

u32 Read/Write No ReadfromDatabase

Property Class

XNETFrame

Property ID

nxPropFrm_ApplicationProtocol

Description

Thispropertyspecifiestheframe’sapplicationprotocol.Itisaringoftwovalues:

Enumeration Value Meaning

None 0 Thedefaultapplicationprotocol.

J1939 1 IndicatesJ1939frames.The
valueenablesthefollowing
features:

• Sending/receivinglongframes
astheSAEJ1939specification
specifies,usingtheJ1939
transportprotocol.

• Usingaspecialnotationfor
J1939identifiers.
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XNET Interface Properties

TheXNETInterfacepropertiesprovideinformationaboutaspecificNI-XNETinterface.The
NI-XNETinterfacerepresentsasingleCAN,FlexRay,orLINconnector(port)onthedevice.

YouobtainthehandletoaspecificinterfaceusingtheXNETSystemProperties.

CAN.Termination Capability

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETInterface

Property ID

nxPropIntf_CANTermCap

Description

ReturnsanenumerationindicatingwhethertheXNETinterfacecanterminatetheCANbus.

Enumeration Value

No 0

Yes 1

Remarks

SignalreflectionsontheCANbuscancausecommunicationfailure.Topreventreflections,
terminationcanbepresentasexternalresistanceorresistancetheXNETboardapplies
internally.ThisenumerationdetermineswhethertheXNETboardcanaddterminationto
the bus.

ToselecttheCANtransceivertermination,refertoXNETSession
Interface:CAN:Termination.
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CAN.Transceiver Capability

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETInterface

Property ID

nxPropIntf_CANTcvrCap

Description

ReturnsanenumerationindicatingtheCANbusphysicaltransceiversupport.

Enumeration Value 

High-Speed/FlexibleData-Rate(HS/FD) 0

Low-Speed/Fault-Tolerant(LS/FT) 1

XS(HS/FD,LS/FT,SW,orExternal) 3

XS(HS/FD,LS/FT) 4

Remarks

TheXSvalueintheenumerationindicatestheboardhasmultiplephysicaltransceiversthat
youcanconfigureinsoftware.XSmaysupportHigh-SpeedandFlexibleData-Rate(HS/FD),
Low-SpeedFault-Tolerant(LS/FT),SingleWire(SW),orcanconnecttoanexternal
transceiver.ThisvalueisswitchablethroughtheXNETSessionInterface:CAN:Transceiver
Typeproperty.
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Device

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETInterface

Property ID

nxPropIntf_DevRef

Description

FromtheXNETInterfacehandle,thispropertyreturnstheXNETdevicehandle.

Remarks

TheXNETdevicehandlereturnedisthephysicalXNETboardthatcontainstheXNET
interface.ThispropertydeterminesthephysicalXNETdevicethroughtheXNETDevice
SerialNumberpropertyforagivenXNETInterfacehandle.

Name

Data Type Direction Required? Default

cstr ReadOnly No N/A

Property Class

XNETInterface

Property ID

nxPropIntf_Name

Description

ReturnsthestringnameassignedtotheXNETinterfacehandle.

Remarks

ThisstringisusedforidentificationinMAX.
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Number

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETInterface

Property ID

nxPropIntf_Num

Description

ReturnsuniquenumberassociatedwiththeXNETinterface.

Remarks

TheXNETdriverassignseachportconnectorinthesystemauniquenumberXNETdriver.
Thisnumber,plusitsprotocolname,istheinterfacenamestring.Forexample:

XNET Interface String Name Number

CAN1 1

FlexRay3 3
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Port Number

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETInterface

Property ID

nxPropIntf_PortNum

Description

ReturnsthephysicalportnumberprintedneartheconnectorontheXNETdevice.

Remarks

TheportnumbersonanXNETboardarephysicallyidentifiedwithnumbering.Usethis
property,alongwiththeXNETDeviceSerialNumberproperty,toassociateanXNET
interfacewithaphysical(XNETboardandport)combination.

Note ItiseasiertofindthephysicallocationofanXNETinterfacewithnxBlink.
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Protocol

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETInterface

Property ID

nxPropIntf_Protocol

Description

Returnstheprotocolsupportedbytheinterfaceasanenumeration.

Enumeration Value

CAN 0

FlexRay 1

LIN 2

Remarks

TheprotocolenumerationwillmatchtheprotocolportionoftheXNETinterfacenamestring:

XNET Interface String Name Protocol

CAN1 0

FlexRay3 1
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XNET LIN Schedule Properties

Cluster

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETLINSchedule

Property ID

nxPropLINSched_ClstRef

Description

Thispropertyreturnsthereferencetotheparentclusterinwhichtheyoucreatedtheschedule.
Youcannotchangetheparentclusteraftercreatingthescheduleobject.

Comment

Data Type Direction Required? Default

cstr Read/Write No EmptyString

Property Class

XNETLINSchedule

Property ID

nxPropLINSched_Comment

Description

Acommentdescribingthescheduleobject.Acommentisastringcontainingupto
65535 characters.



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-260 ni.com

Configuration Status

Data Type Direction Required? Default

nxStatus_t ReadOnly N/A N/A

Property Class

XNETLINSchedule

Property ID

nxPropLINSched_ConfigStatus

Description

TheLINscheduleobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.YoucanpassthevaluetotheStatus
parameterofthenxStatusToStringfunctiontoconvertthevaluetoatextdescriptionof
theconfigurationproblem.

Bydefault,incorrectconfiguredschedulesinthedatabasearenotreturnedfromtheCluster
Schedulespropertybecausetheycannotbeusedinthebuscommunication.Youcanchange
thisbehaviorbysettingtheDatabaseShowInvalidFromOpen?propertytotrue.Whenthe
configurationstatusofaschedulebecomesinvalidafteropeningthedatabase,theschedule
stillisreturnedfromtheClusterSchedulespropertyevenifShowInvalidFromOpen?is
false.

Anexampleofinvalidscheduleconfigurationiswhenarequiredschedulepropertyhasnot
beendefined.Forexample,ascheduleentrywithinthisschedulehasanundefineddelaytime.
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Entries

Data Type Direction Required? Default

nxDatabaseRef_t[] ReadOnly N/A N/A

Property Class

XNETLINSchedule

Property ID

nxPropLINSched_Entries

Description

ThearrayofentriesforthisLINschedule.

Thepositionofeachentryinthisarrayspecifiesthepositionintheschedule.Thedatabase
fileand/ortheorderthatyoucreateentriesatruntimedeterminetheposition.

Name

Data Type Direction Required? Default

cstr Read/Write Yes DefinedinnxdbCreateObject

Property Class

XNETLINSchedule

Property ID

nxPropLINSched_Name

Description

StringidentifyingtheLINscheduleobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Aschedulenamemustbeuniqueforallschedulesinacluster.
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Priority

Data Type Direction Required? Default

u32 Read/Write No 42

Property Class

XNETLINSchedule

Property ID

nxPropLINSched_Priority

Description

Priorityofthisrun-onceLINschedulewhenmultiplerun-onceschedulesarependingfor
execution.

Thevalidrangeforthispropertyis1–254.Lowervaluescorrespondtohigherpriority.

ThispropertyappliesonlywhentheRunModepropertyisOnce.Run-onceschedulerequests
arequeuedforexecutionbasedonthisproperty.Whenallrun-oncescheduleshave
completed,themasterreturnstothepreviouslyrunningcontinuousschedule(ornull).

Run-continuousschedulerequestsarenotqueued.Onlythemostrecentrun-continuous
scheduleisused,anditexecutesonlyifnorun-oncescheduleispending.Therefore,a
run-continuousschedulehasaneffectivepriorityof255,butthispropertyisnotused.

Nullschedulerequeststakeeffectimmediatelyandsupercedeanyrunningrun-onceor
run-continuousschedule.Thequeueofpendingrun-onceschedulerequestsisflushed
(emptiedwithoutrunningthem).Therefore,anullschedulehasaneffectivepriorityof0,but
thispropertyisnotused.

Thispropertyisnotreadfromthedatabase,butishandledlikeadatabaseproperty.After
openingthedatabase,thedefaultvalueisreturned,andyoucanchangetheproperty.But
similartodatabaseproperties,youcannotchangeitafterasessioniscreated.
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Run Mode

Data Type Direction Required? Default

u32 Read/Write No SeeDescription

Property Class

XNETLINSchedule

Property ID

nxPropLINSched_RunMode

Description

Thispropertyisaring(enumeratedlist)withthefollowingvalues:

Thispropertyspecifieshowthemasterrunsthisschedule:

• Continuous:Themasterrunstheschedulecontinuously.Whenthelastentryexecutes,
theschedulestartsagainwiththefirstentry.

• Once:Themasterrunsthescheduleonce(allentries),thenreturnstothepreviously
runningcontinuousschedule(ornull).Ifrequestsaresubmittedformultiplerun-once
schedules,eachrun-onceexecutesinsuccessionbasedonitsPriority,thenthemaster
returnstothecontinuousschedule(ornull).

• Null:Allcommunicationstopsimmediately.Aschedulewiththisrunmodeiscalleda
nullschedule.

Thispropertyisnotreadfromthedatabase,butishandledlikeadatabaseproperty.After
openingthedatabase,thedefaultvalueisreturned,andyoucanchangetheproperty.But
similartodatabaseproperties,youcannotchangeitafterasessioniscreated.

Usually,thedefaultvaluefortherunmodeisContinuous.Ifthescheduleisconfiguredtobe
acollisionresolvingtableforanevent-triggeredentry,thedefaultisOnce.

String Value 

Continuous 0

Once 1

Null 2
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XNET LIN Schedule Entry Properties

Collision Resolving Schedule

Data Type Direction Required? Default

nxDatabaseRef_t Read/Write No Null

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_CollisionResSched

Description

ALINschedulethatresolvesacollisionforthisevent-triggeredentry.

Thispropertyappliesonlywhentheentrytypeiseventtriggered.Whenacollisionoccursfor
theevent-triggeredentryinthisschedule,themastermustswitchtothecollisionresolving
scheduletotransfertheunconditionalframessuccessfully.

Whentheentrytypeisanyvalueotherthaneventtriggered,thispropertyreturnsNull
(invalid).

Delay

Data Type Direction Required? Default

f64 Read/Write Yes N/A

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_Delay

Description

Thetimefromthestartofthisentry(slot)tothestartofthenextentry.(Thepropertyusesa
doublevalueinseconds,withthefractionalpartusedformillisecondsormicroseconds.)
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Event Identifier

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_EventID

Description

Theevent-triggeredentryidentifier.Thisidentifierisunprotected(NI-XNEThandlesthe
protection).

Thispropertyappliesonlywhentheentrytypeiseventtriggered.Thisidentifierisforthe
eventtriggeredentryitself,andthefirstpayloadbyteisfortheprotectedidentifierofthe
containedunconditionalframe.
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Frames

Data Type Direction Required? Default

nxDatabaseRef_t[] Read/Write No EmptyArray

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_Frames

Description

ThearrayofframesforthisLINscheduleentry.

IftheentryTypeisunconditional,thisarraycontainsoneelement,whichisthesingle
unconditionalframeforthisentry.

IftheentryTypeissporadic,thisarraycontainsoneormoreunconditionalframesforthis
entry.Whenmultipleframesarependingforthisentry,theorderinthearraydeterminesthe
prioritytotransmit.

IftheentryTypeiseventtriggered,thisarraycontainsoneormoreunconditionalframesfor
thisentry.Whenmultipleframesforthisentryarependingtobesentbydistinctslaves,this
propertyusestheCollisionResolvingScheduletoprocesstheframes.
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Name

Data Type Direction Required? Default

cstr Read/Write Yes DefinedinnxdbCreateObject

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_Name

Description

StringidentifyingtheLINscheduleentryobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Ascheduleentrynamemustbeuniqueforallentriesinthesameschedule.
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Name Unique to Cluster

Data Type Direction Required? Default

cstr ReadOnly N/A N/A

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_NameUniqueToCluster

Description

ThispropertyreturnsaLINscheduleentrynameuniquetotheclusterthatcontainstheobject.
Ifthesinglenameisnotuniquewithinthecluster,thenameis
<schedule-name>.<schedule-entry-name>.

YoucanpassthenametothenxdbFindObjectfunctiontoretrievethereferencetothe
object,whilethesinglenameisnotguaranteedsuccessinnxdbFindObjectbecauseitmay
benotuniqueinthecluster.
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Node Configuration:Free Format:Data Bytes

Data Type Direction Required? Default

u8* Read/Write Yes N/A

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_NC_FF_DataBytes

Description

Anarrayof8bytescontainingrawdataforLINnodeconfiguration.

Nodeconfigurationdefinesasetofservicesusedtoconfigureslavenodesinthecluster.Every
servicehasaspecificsetofparameterscodedinthisbytearray.IntheLDF,filethose
parametersarestored,forexample,inthenode(ECU)ortheframeobject.NI-XNETLDF
readercomposesthoseparameterstothebytevaluesliketheyaresentonthebus.TheLIN
specificationdocumentdescribesthenodeconfigurationservicesandthemappingofthe
parameterstothefreeformatbytes.

ThenodeconfigurationserviceisexecutedonlyiftheScheduleEntryTypepropertyissetto
NodeConfiguration.

Caution ThispropertyisnotsavedtotheFIBEXfile.Ifyouwritethisproperty,savethe
database,andreopenit,thenodeconfigurationservicesarenotcontainedinthedatabase.
WritingthispropertyisusefulonlyintheNI-XNETsessionimmediatelyfollowing.
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Schedule

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_Sched

Description

TheLINschedulethatusesthisentry.

ThisLINscheduleisconsideredthisentry’sparent.Youdefinetheparentschedulewhenyou
createtheentryobject.Youcannotchangeitafterwards.
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Type

Data Type Direction Required? Default

u32 Read/Write No Unconditional

Property Class

XNETLINScheduleEntry

Property ID

nxPropLINSchedEntry_Type

Description

Allframesthatcontainapayloadareunconditional.TheLINscheduleentrytypedetermines
themechanismfortransferringframesinthisentry(slot):

0 Unconditional:Asingleframetransfersinthisslot.

1 Sporadic:Themastertransmitsinthisslot.Themastercanselectfrommultipleframes
totransmit.Onlyupdatedframesaretransmitted.Whenmorethanoneframeisupdated,
themasterdecidesbyprioritywhichframetosend.Theotherupdatedframeremains
pendingandcanbesentwhenthisscheduleentryisprocessedthefollowingtime.The
orderofunconditionalframesintheLINScheduleEntryFramesproperty(thefirstframe
hasthehighestpriority)determinestheframepriority.

2 Event triggered:Multipleslavescantransmitanunconditionalframeinthisslot.The
slavetransmitstheframeonlyifatleastoneframesignalhasbeenupdated.Whena
collisionoccurs(multipleslavestrytotransmitinthesameslot),thisisdetectedand
resolvedusingadifferentschedulespecifiedintheXNETLINScheduleCollision
ResolvingScheduleproperty.Theresolvingschedulerunsonce,startinginthe
subsequentslotafterthecollision,andautomaticallyreturnstothepreviousscheduleat
thesubsequentpositionwherethecollisionoccurred.

3 Node configuration:Thescheduleentrycontainsanodeconfigurationservice.The
nodeconfigurationserviceisdefinedasrawdatabytesintheXNETLINScheduleEntry
NodeConfiguration:FreeFormat:DataBytesproperty.
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XNET PDU Properties

ThissectionincludestheXNETPDUproperties.(FormoreinformationaboutPDUs,referto
Protocol Data Units (PDUs) in NI-XNET.)

Cluster

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETPDU

Property ID

nxPropPDU_ClusterRef

Description

Thispropertyreturnsthereference(nxDatabaseRef_t)totheparentclusterinwhichthe
PDUhasbeencreated.(FormoreinformationaboutPDUs,refertoProtocol Data Units 

(PDUs) in NI-XNET.)YoucannotchangetheparentclusteraftercreatingthePDUobject.

Comment

Data Type Direction Required? Default

char* Read/Write No EmptyString

Property Class

XNETPDU

Property ID

nxPropPDU_Comment

Description

CommentdescribingthePDUobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

i32 ReadOnly N/A N/A

Property Class

XNETPDU

Property ID

nxPropPDU_ConfigStatus

Description

ThePDUobject’sconfigurationstatus.(FormoreinformationaboutPDUs,refertoProtocol 

Data Units (PDUs) in NI-XNET.)

ConfigurationStatusreturnsanNI-XNETerrorcode.Thevaluecanbepassedtotheerror
codeinputofnxStatusToStringtoconvertittoatextdescriptionoftheconfiguration
problem.

Bydefault,incorrectlyconfiguredPDUsinthedatabasearenotreturnedfromtheXNET
ClusterPDUspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
WhenaPDU’sconfigurationstatusbecameinvalidafterthedatabasehasbeenopened,the
PDUstillisreturnedfromtheXNETClusterPDUspropertyevenifShowInvalidFromOpen?
isfalse.

ExamplesofinvalidPDUconfiguration:

• YouhavenotdefinedarequiredpropertyofthePDU(forexample,PDUPayload
Length).

• ThenumberofbytesspecifiedforthisPDUisincorrect.CANPDUsmustuse0to
8 bytes.FlexRayPDUsmustuse0to254bytes(PDUspayloadmustfitintoaframe).
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Frames

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETPDU

Property ID

nxPropPDU_FrmRefs

Description

ReferencesofallframestowhichthePDUismapped.(FormoreinformationaboutPDUs,
refertoProtocol Data Units (PDUs) in NI-XNET.)APDUistransmittedwithintheframes
towhichitismapped.

TomapaPDUtoaframe,usetheXNETFramePDUReferences,XNETFramePDUStart
Bits,andXNETFramePDUUpdateBitsproperties.YoucanmaponePDUtomultiple
frames.

Mux:Data Multiplexer Signal

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETPDU

Property ID

nxPropPDU_MuxDataMuxSigRef

Description

DatamultiplexersignalinthePDU.(FormoreinformationaboutPDUs,refertoProtocol 

Data Units (PDUs) in NI-XNET.)

Thispropertyreturnsthereferencetothedatamultiplexersignal.Ifdatamultiplexerisnot
definedinthePDU,thepropertyreturns0.UsetheXNETPDUMux:IsDataMultiplexed?
propertytodeterminewhetherthePDUcontainsamultiplexersignal.

YoucancreateadatamultiplexersignalbycreatingasignalandthensettingtheXNETSignal
Mux:DataMultiplexer?propertytotrue.

APDUcancontainonlyonedatamultiplexersignal.
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Mux:Is Data Multiplexed?

Data Type Direction Required? Default

Boolean ReadOnly No False

Property Class

XNETPDU

Property ID

nxPropPDU_MuxIsMuxed

Description

PDUisdatamultiplexed.(FormoreinformationaboutPDUs,refertoProtocol Data Units 

(PDUs) in NI-XNET.)

ThispropertyreturnstrueifthePDUcontainsamultiplexersignal.PDUscontaininga
multiplexercontainsubframesthatallowusingbitsofthepayloadfordifferentinformation
(signals),dependingonthemultiplexervalue.

Mux:Static Signals

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETPDU

Property ID

nxPropPDU_MuxStaticSigRefs

Description

StaticsignalsinthePDU.(FormoreinformationaboutPDUs,refertoProtocol Data Units 

(PDUs) in NI-XNET.)

ReturnsanarrayofreferencestosignalsinthePDUthatdonotdependonthemultiplexer
value.StaticsignalsarecontainedineveryPDUtransmitted,asopposedtodynamicsignals,
whicharetransmitteddependingonthemultiplexervalue.

YoucancreatestaticsignalsbyspecifyingthePDUastheparentobject.Youcancreate
dynamicsignalsbyspecifyingasubframeastheparent.

IfthePDUisnotmultiplexed,thispropertyreturnsthesamearrayastheXNETPDUSignals
property.
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Mux:Subframes

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETPDU

Property ID

nxPropPDU_MuxSubframeRefs

Description

ReturnsanarrayofreferencestosubframesinthePDU.(FormoreinformationaboutPDUs,
refertoProtocol Data Units (PDUs) in NI-XNET.)Asubframedefinesagroupofsignals
transmittedusingthesamemultiplexervalue.OnlyonesubframeistransmittedinthePDU
atatime.

YoucandefineasubframebycreatingasubframeobjectasachildofaPDU.

Name (Short)

Data Type Direction Required? Default

char* Read/Write Yes DefinedinnxdbCreateObject

Property Class

XNETPDU

Property ID

nxPropPDU_Name

Description

StringidentifyingaPDUobject.(FormoreinformationaboutPDUs,refertoProtocol Data 

Units (PDUs) in NI-XNET.)

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

APDUnamemustbeuniqueforallPDUsinacluster.

YoucanwritethispropertytochangethePDU’sshortname.
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Payload Length

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETPDU

Property ID

nxPropPDU_PayloadLen

Description

DeterminesthesizeofthePDUdatainbytes.(FormoreinformationaboutPDUs,referto
Protocol Data Units (PDUs) in NI-XNET.)

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthisPDU,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Signals

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETPDU

Property ID

nxPropPDU_SigRefs

Description

ReferencestoallsignalsinthePDU.(FormoreinformationaboutPDUs,refertoProtocol 

Data Units (PDUs) in NI-XNET.)

ThispropertyreturnsanarrayreferencingtoallsignalsinthePDU,includingstaticand
dynamicsignalsandthemultiplexersignal.

Thispropertyisreadonly.YoucanaddsignalstoaPDUusingnxdbCreateObjectand
removethemusingnxdbDeleteObject.
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XNET Session Properties

ThissectionincludestheXNETSessionproperties.

Interface Properties

PropertiesintheInterfacecategoryapplytotheinterfaceandnotthesession.Ifmorethanone
sessionexistsfortheinterface,changinganinterfacepropertyaffectsallthesessions.

CAN Interface Properties

ThiscategoryincludesCAN-specificinterfaceproperties.

PropertiesintheInterfacecategoryapplytotheinterfaceandnotthesession.Ifmorethanone
sessionexistsfortheinterface,changinganinterfacepropertyaffectsallthesessions.
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Interface:CAN:64bit FD Baud Rate

Data Type Direction Required? Default

u64 Read/Write No 0

Property Class

XNETSession

Property ID

nxPropSession_IntfCanFdBaudRate64

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Thispropertyreplacestheformer32-bitproperty.Youstillcanusethebaudrate
valuesusedwiththe32-bitproperty.Thenewcustom64-bitbaudratesettingrequires
usingvaluesgreaterthan32bit.

TheInterface:CAN:64bitFDBaudRatepropertysetsthefastdatabaudrateforCAN
FD+BRSCAN:I/OMode.Thedefaultvalueforthisinterfacepropertyisthesameasthe
cluster’sFDbaudrateinthedatabase.YourapplicationcansetthisinterfaceFDbaudrateto
overridethevalueinthedatabase.

Whentheuppernibble(0xF0000000)isclear,thisisanumericbaudrate(forexample,
500000).

NI-XNETCANhardwarecurrentlyacceptsthefollowingnumericbaudrates:200000,
250000,400000,500000,800000,1000000,1250000,1600000,2000000,2500000,
4000000,5000000,and8000000.

Note NotallCANtransceiversareratedtotransmitattherequestedrate.Ifyouattempt
tousearatethatexceedsthetransceiver’squalifiedrate,XNETStartreturnsawarning.
Chapter 3,NI-XNET Hardware Overview,describestheCANtransceivers’limitations.



Chapter5 NI-XNETAPIforC

©NationalInstruments 5-281 NI-XNETHardwareandSoftwareManual

Whentheuppernibbleofthelower32bitissetto0x8(thatis,0x80000000),theremaining
bitsprovidefieldsformorecustomCANcommunicationbaudrateprogramming.Thefields
areshowninthefollowingtable:

• (Re-)SynchronizationJumpWidth(SJW)

– Validprogrammedvaluesare0–3.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment2(TSEG2)isthetimesegmentafterthesamplepoint.

– Validprogrammedvaluesare0–7.

– ThisisthePhase_Seg2(D)fromBosch’s CAN with Flexible Data-Rate specification,
version1.0.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(TSEG1)isthetimesegmentbeforethesamplepoint.

– Validprogrammedvaluesare1–15.

– ThisisthecombinationofProp_Seg(D)andPhase_Seg1(D)fromBosch’sCAN with 

Flexible Data-Rate specification,version1.0.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• Timequantum(Tq)isusedtoprogramthebaudrateprescaler.

– Validprogrammedvaluesare25–800,inincrementsof25ns.

31..28 27..26 25..24 23..20 19..16 15...10 9..8 7..0

Normal b0000 BaudRate(200k–8M)

Custom b1000 Res SJW
(0–3)

TSEG2
(0–7)

TSEG1
(1–15)

Res Tq(25–800)

31..28 55 45..40 37..32 26..13 12..8 7..4 3..0

Custom
64Bit

b1010 TDC TDCO TDCF Tq DTSEG1 DTSEG2 DSJW
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• (Re-)SynchronizationJumpWidth(DSJW)

– Validvaluesare0–3.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment2(DTSEG2)isthetimesegmentafterthesamplepoint.

– Validvaluesare0–15.

– ThisistheDTSEG2valuefromtheBoschM_CAN Controller Area Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(DTSEG1)isthetimesegmentbeforethesamplepoint.

– Validvaluesare0–31.

– ThisistheDTSEG1valuefromtheBosch M_CAN Controller Area Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• Timequantum(Tq)isusedtoprogramthebaudrateprescaler.

– Validvaluesare25–800,inincrementsof25ns.

• TransmitterDelayCompensation(TDC)enablesordisablesthisfeature.

– 0:TDCdisabled

– 1:TDCenabled

• TransmitterDelayCompensationOffset(TDCO)

– Validvaluesare0–127.

– Definesthedistancebetweenthedelayfromtransmittoreceivepointandsecondary
samplepoint.

• TransmitterDelayCompensationFilterWindowLength(TDCF).

– Validvaluesare0–127.

– Definestheminimumvalueforthesecondarysamplepointposition.Itisenabled
whenTDCFisgreaterthanTDCO.
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Interface:CAN:Disable Protocol Exception Handling

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfCanDisableProtExceptionHandling

Description

AprotocolexceptionoccurswhentheCANhardwaredetectsaninvalidcombinationofbits
ontheCANbusreservedforafutureprotocolexpansion.NI-XNETallowsyoutodefinehow
thehardwareshouldbehaveincaseofaprotocolexception:

• Whenthispropertyisenabled(false,default),theCANhardwarestopsreceivingframes
andstartsabusintegration.

• Whenthispropertyisdisabled(true),theCANhardwaretransmitsanerrorframewhen
itdetectsaprotocolexceptioncondition.
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Interface:CAN:Enable Edge Filter

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfCanEdgeFilter

Description

Whenthispropertyisenabled,theCANhardwarerequirestwoconsecutivedominanttqfor
hardsynchronization.

Interface:CAN:External Transceiver Config

Data Type Direction Required? Default

u32 WriteOnly No 0x00000007

Property Class

XNETSession

Property ID

nxPropSession_IntfCANExtTcvrConfig

Description

ThispropertyallowsyoutoconfigureXSseriesCANhardwaretocommunicateproperly
withyourexternaltransceiver.TheconnectoronyourXSseriesCANhardwarehasfivelines
forcommunicatingwithyourtransceiver.

Line Direction Purpose 

Ext_RX In DatareceivedfromtheCANbus.

Ext_TX Out DatatotransmitontheCANbus.

Output0 Out Genericoutputusedtoconfigurethetransceiver
mode.
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TheExt_RXandExt_TXlinesareselfexplanatoryandprovideforthetransferofCANdata
toandfromthetransceiver.Theremainingthreelinesareforconfiguringthetransceiverand
retrievingstatusfromthetransceivers.Notalltransceiversuseallpins.Typically,a
transceiverhasoneortwolinesthatcanconfigurethetransceivermode.TheNI-XNETdriver
nativelysupportsfivetransceivermodes:Normal,Sleep,SingleWireWakeup,SingleWire
HighSpeed,andPower-On.ThispropertyconfigureshowtheNI-XNETdriversetsthe
outputsofyourexternaltransceiverforeachmode.

Theconfigurationisintheformofau32writtenasabitmask.Theu32bitmaskisdefinedas:

Whereeachconfigurationisa3-bitvaluedefinedas:

TheInterface:CAN:TransceiverStatepropertychangesthetransceiverstate.Basedonthe
transceiverconfiguration,ifthestateissupported,theconfigurationdetermineshowthetwo
pinsareset.Ifthestateisnotsupported,anerrorisreturned,becauseyoutriedtosetaninvalid
configuration.NotethatalltransceiversmustsupportaNormalstate,sotheStateSupported
bitforthatconfigurationisignored.

Otherinternalstatechangesmayoccur.Forexample,ifyouputthetransceivertosleepanda
remotewakeupoccurs,thetransceiverautomaticallyischangedtothenormalstate.For
informationaboutthestatemachineforthetransceiverstate,refertoCAN Transceiver State 

MachineinAdditional Topics.

IfnERRConnectedisset,thenERRpinintotheconnectordeterminesatransceivererror.It
isactivelow,meaningavalueof0onthispinindicatesanerror.Avalueof1indicatesno

Output1 Out Genericoutputusedtoconfigurethetransceiver
mode.

NERR In InputtoconnecttothenERRpinofyourtransceiver
toroutestatusbackfromthetransceivertothe
hardware.

31 30..15 14..12 11..9 8..6 5..3 2..0 

nERR
Connected

Reserved PowerOn
Configuration

SWHighSpeed
Configuration

SWWakeup
Configuration

Sleep
Configuration

Normal
Configuration

2 1 0 

StateSupported Output1Value Output0Value

Line Direction Purpose 
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error.Ifthislineisconnected,theNI-XNETdrivermonitorsthislineandreportsitsstatusvia
theTransceiver ErrorfieldofnxReadState(StateID = nxState_CANComm).

Examples

TJA1041 (HS):ToconnecttotheTJA1041transceiver,connectOutput0tothenSTBpinand
Output1totheENpin.TheTJA1041doeshaveannERRpin,sothatshouldbeconnectedto
thenERRinput.TheTJA1041supportsapower-onstate,asleepstate,andanormalstate.As
thisisnotasinglewiretransceiver,itdoesnotsupportanysinglewirestate.Fornormal
operation,theTJA1041usesa1forbothnSTBandEN.Forsleep,theTJA1041usesthe
standbymode,whichusesa0forbothnSTBandEN.Forpower-on,theTJA1041usesa1for
nSTBanda0forEN.Thefinalconfigurationis0x80005027.

TJA1054 (LS):YoucanconnectandconfiguretheTJA1054identicallytotheTJA1041.

AU5790 (SW):ToconnecttotheAU5790transceiver,connectOutput0tothenSTBpinand
Output1totheENpin.TheAU5790doesnotsupportanytransceiverstatus,soyoudonot
needtoconnectthenERRpin.TheAU5790supportsallstates.Fornormaloperation,the
AU5790usesa1forbothnSTBandEN.Forsleep,theAU5790usesa0forbothnSTBand
EN.ForSingleWireWakeup,theAU5790requiresnSTBtobea0andENtobea1.For
SingleWireHigh-Speed,theAU5790requiresnSTBtobea1,andENtobea0.For
power-on,thesleepstateisusedsothereislessinterferenceonthebus.Thefinalconfiguration
is0x00004DA7.
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Interface:CAN:FD ISO Mode

Data Type Direction Required? Default

u32 Read/Write No ISO

Property Class

XNETSession

Property ID

nxPropSession_IntfCanFdIsoMode

Description

ThispropertyisvalidonlywhentheinterfaceisinCANFD(+BRS)mode.Itspecifies
whethertheinterfaceisworkingintheISOCANFDstandard(ISOstandard11898-1:2015)
ornon-ISOCANFDstandard(BoschCANFD1.0specification).Twoportsusingdifferent
standards(ISOCANFDvs.non-ISOCANFD)cannotcommunicatewitheachother.

WhenyouuseaCANFDdatabase(DBCorFIBEXfilecreatedwithNI-XNET),youcan
specifytheISOCANFDmodewhencreatinganaliasnameforthedatabase.Analiasis
createdautomaticallywhenyouopenanewdatabaseintheNI-XNETDatabaseEditor.The
specifiedISOCANFDmodeisusedasdefault,whichyoucanchangeinthesessionusing
thisproperty.

Note InISOCANFDmode,foreverytransmittedframe,youcanspecifyinthedatabase
orframeheaderwhetheraframemustbesentinCAN2.0,CANFD,orCANFD+BRS
mode.Intheframetypefieldoftheframeheader,receivedframesindicatewhetherthey
havebeensentwithCAN2.0,CANFD,orCANFD+BRS.Youcannotusethe
Interface:CAN:TransmitI/OModepropertyinISOCANFDmode,astheframedefines
thetransmitmode.

Note InNon-ISOCANFDmode,CANdataframesarereceivedatCANdatatyped
frames,whichiseitherCAN2.0,CANFD,orCANFD+BRS,butyoucannotdistinguish
thestandardinwhichtheframehasbeentransmitted.

Note YoualsocansetthemodetoLegacyISOmode.Inthismode,thebehavioristhe
sameasinNon-ISOCANFDmode(Interface:CAN:TransmitI/OModeisworking,and
receivedframeshavetheCANdatatype).ButtheinterfaceisworkinginISOCANFD
mode,soyoucancommunicatewithotherISOCANFDdevices.Usethismodeonlyfor
compatibilitywithexistingapplications.
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Interface:CAN:I/O Mode

Data Type Direction Required? Default

u32 ReadOnly — SameasXNETClusterCAN:I/OMode

Property Class

XNETSession

Property ID

nxPropSession_IntfCanIoMode

Description

ThispropertyindicatestheI/OModetheinterfaceisusing.Itisaringofthreevalues,as
describedinthefollowingtable:

Thevalueisinitializedfromthedatabaseclusterwhenthesessioniscreatedandcannotbe
changedlater.However,youcantransmitstandardCANframesonaCANFDnetwork.Refer
totheInterface:CAN:TransmitI/OModeproperty.

Enumeration Value Meaning

CAN 0 ThisisthedefaultCAN2.0A/BstandardI/Omode
asdefinedinISO11898-1:2003.Afixedbaudrate
isusedfortransfer,andthepayloadlengthislimited
to8bytes.

CANFD 1 ThisistheCANFDmodeasspecifiedintheCAN 

with Flexible Data-Ratespecification,version1.0.
Payloadlengthsareallowedupto64bytes,butthey
aretransmittedatasinglefixedbaudrate(defined
bytheXNETCluster64bitBaudRateorXNET
SessionInterface:64bitBaudRateproperties.

CANFD+BRS 2 ThisistheCANFDmodeasspecifiedintheCAN 

with Flexible Data-Ratespecification,version1.0,
withtheoptionalBaudRateSwitchingenabled.The
samepayloadlengthsasCANFDmodeare
allowed;additionally,thedataportionoftheCAN
frameistransferredatadifferent(higher)baudrate
(definedbytheXNETClusterCAN:64bitFDBaud
RateorXNETSessionInterface:CAN:64bitFD
BaudRateproperties).
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Interface:CAN:Listen Only?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfCANLstnOnly

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

TheListenOnly?propertyconfigureswhethertheCANinterfacetransmitsanyinformation
totheCANbus.

Whenthispropertyisfalse,theinterfacecantransmitCANframesandacknowledgereceived
CANframes.

Whenthispropertyistrue,theinterfacecanneithertransmitCANframesnoracknowledgea
receivedCANframe.Thetruevalueenablespassivemonitoringofnetworktraffic,whichcan
beusefulfordebuggingscenarioswhenyoudonotwanttointerferewithacommunicating
networkcluster.
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Interface:CAN:Pending Transmit Order

Data Type Direction Required? Default

u32[] Read/Write No AsSubmitted

Property Class

XNETSession

Property ID

nxPropSession_IntfCANPendTxOrder

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Settingthispropertycausestheinternalqueuetobeflushed.Ifyoustartasession,
queueframes,andthenstopthesessionandchangethismode,someframesmaybelost.
Setthispropertytothedesiredvalueonce;donotconstantlychangemodes.

ThePendingTransmitOrderpropertyconfigureshowtheCANinterfacemanagestheinternal
queueofframes.Morethanoneframemaydesiretotransmitatthesametime.NI-XNET
storestheframesinaninternalqueueandtransmitsthemontotheCANbuswhenthebus
is idle.

ThispropertymodifieshowNI-XNEThandlesthisqueueofframes.Thefollowingtablelists
theacceptedvalues:

WhenyouconfigurethispropertytobenxCANPendTxOrder_AsSubmitted,framesare
transmittedintheorderthattheyweresubmittedintothequeue.Thereisnoreorderingofany
frames,andahigherpriorityframemaybedelayedduetothetransmissionorretransmission
ofapreviouslysubmittedframe.However,thismodehasthehighestperformance.

WhenyouconfigurethispropertytobenxCANPendTxOrder_ByIdentifier,frameswith
thehighestpriorityidentifier(lowerCANIDvalue)transmitfirst.Theframesarestoredina
priorityqueuesortedbyID.Ifaframecurrentlybeingtransmittedrequiresretransmission(for
example,itlostarbitrationorfailedwithabuserror),andahigherpriorityframeisqueuedin

Enumeration Value 

nxCANPendTxOrder_AsSubmitted 0

nxCANPendTxOrder_ByIdentifier 1
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themeantime,thelowerpriorityframeisnotimmediatelyretried,butthehigherpriority
frameistransmittedinstead.Inthismode,youcanemulatemultipleECUsandstillseea
behaviorsimilartoarealbusinthatthehighestprioritymessageistransmittedonthebus.
Thismodemaybeslowerinperformance(possibledelaysbetweentransmissionsasthe
queueisre-evaluated),andlowerprioritymessagesmaybedelayedindefinitelydueto
frequenthigh-prioritymessages.
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Interface:CAN:Single Shot Transmit?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfCANSingShot

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Settingthispropertycausestheinternalqueuetobeflushed.Ifyoustartasession,
queueframes,andthenstopthesessionandchangethismode,someframesmaybelost.
Setthispropertytothedesiredvalueonce;donotconstantlychangemodes.

TheSingleShotTransmit?propertyconfigureswhethertheCANinterfaceretriesfailed
transmissions.

Whenthispropertyisfalse,failedtransmissionsretryasspecifiedbytheCANprotocol
(ISO 11898-1,6.11 Automatic Retransmission).IfaCANframeisnottransmitted
successfully,theinterfaceattemptstoretransmittheframeassoonasthebusisidleagain.
Thisretransmitprocesscontinuesuntiltheframeissuccessfullytransmitted.

Whenthispropertyistrue,failedtransmissionsdonotretry.IfaCANframeisnottransmitted
successfully,nofurthertransmissionsareattempted.
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Interface:CAN:Termination

Data Type Direction Required? Default

u32 Read/Write No Off(0)

Property Class

XNETSession

Property ID

nxPropSession_IntfCANTerm

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Thispropertydoesnottakeeffectuntiltheinterfaceisstarted.

TheTerminationpropertyconfigurestheonboardterminationoftheNI-XNETinterfaceCAN
connector(port).Theenumerationisgenericandsupportstwovalues:OffandOn.However,
differentCANhardwarehasdifferentterminationrequirements,andtheOffandOnvalues
havedifferentmeanings,asdescribedbelow.

High-Speed CAN

High-SpeedCANnetworksaretypicallyterminatedonthebusitselfinsteadofwithinanode.
However,NI-XNETallowsyoutoconfigureterminationwithinthenodetosimplifytesting.
Ifyourbusalreadyhasthecorrectamountoftermination,leavethispropertyinthedefault
stateofOff.However,ifyourequiretermination,setthispropertytoOn.

Low-Speed/Fault-Tolerant CAN

EverynodeonaLow-SpeedCANnetworkrequiresterminationforeachCANdataline
(CAN_HandCAN_L).ThisconfigurationallowstheLow-Speed/Fault-TolerantCANportto
providefaultdetectionandrecovery.RefertoTerminationformoreinformationabout
low-speedtermination.Ingeneral,iftheexistingnetworkhasanoverallnetworktermination
of125orless,turnonterminationtoenablethe4.99koption.Otherwise,youshould
selectthedefault1.11koption.

Value Meaning Description 

Off Disabled Terminationisdisabled.

On Enabled Termination(120)isenabled.
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Single Wire CAN

TheISOstandardrequiressinglewiretransceiverstohavea9.09kresistor,andno
additionalconfigurationissupported.

Value Meaning Description 

Off 1.11k Terminationissetto1.11k.

On 4.99k Terminationissetto4.99k.
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Interface:CAN:Transceiver State

Data Type Direction Required? Default

u32 Read/Write No Normal(0)

Property Class

XNETSession

Property ID

nxPropSession_IntfCANTcvrState

Description

TheTransceiverStatepropertyconfigurestheCANtransceiverandCANcontrollermodes.
Thetransceiverstatecontrolswhetherthetransceiverisasleeporcommunicating,aswellas
configuringotherspecialmodes.Thefollowingtableliststheacceptedvalues.

Enumeration Value

Normal 0

Sleep 1

SingleWireWakeup 2

SingleWireHigh-Speed 3

Normal

Thisstatesetsthetransceivertonormalcommunicationmode.Ifthetransceiverisinthe
Sleepmode,thisperformsalocalwakeupofthetransceiverandCANcontrollerchip.

Sleep

ThisstatesetsthetransceiverandCANcontrollerchiptoSleep(orstandby)mode.Youcan
settheinterfacetoSleepmodeonlywhiletheinterfaceiscommunicating.Iftheinterfacehas
notbeenstarted,settingthetransceivertoSleepmodereturnsanerror.

Beforegoingtosleep,allpendingtransmissionsaretransmittedontotheCANbus.Onceall
pendingframeshavebeentransmitted,theinterfaceandtransceivergointoSleep(orstandby)
mode.OncetheinterfaceentersSleepmode,furthercommunicationisnotpossibleuntila
wakeupoccurs.ThetransceiverandCANcontrollerwakefromSleepmodewheneithera
localwakeuporremotewakeupoccurs.
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AlocalwakeupoccurswhentheapplicationsetsthetransceiverstatetoeitherNormalor
SingleWireWakeup.

AremotewakeupoccurswhenaremotenodetransmitsaCANframe(referredtoasthe
wakeupframe).ThewakeupframewakesuptheNI-XNETinterfacetransceiverandCAN
controllerchip.TheCANcontrollerchipdoesnotreceiveoracknowledgethewakeupframe.
Afterdetectingthewakeupframeandidlebus,theCANinterfaceentersNormalmode.

Whenthelocalorremotewakeupoccurs,frametransmissionsresumefromthepointatwhich
theoriginalSleepmodewasset.

YoucanusenxReadStatetodetectwhenawakeupoccurs.Tosuspendtheapplicationwhile
waitingfortheremotewakeup,usenxWait.

Single Wire Wakeup

ForaremotewakeuptooccurforSingleWiretransceivers,thenodethattransmitsthewakeup
framefirstmustplacethenetworkintotheSingleWireWakeupTransmissionmodeby
assertingahighervoltage.

ThisstatesetsaSingleWiretransceiverintotheSingleWireWakeupTransmissionmode,
whichforcestheSingleWiretransceivertodriveahighervoltagelevelonthenetworkto
wakeupallsleepingnodes.Otherthanthishighervoltage,thismodeissimilartoNormal
mode.CANframescanbereceivedandtransmittednormally.

IfyouarenotusingaSingleWiretransceiver,settingthisstatereturnsanerror.Ifyourcurrent
modeisSingleWireHigh-Speed,settingthismodereturnsanerrorbecauseyouarenot
allowedtowakeupthebusinhigh-speedmode.

Theapplicationcontrolsthetimingofhowlongthewakeupvoltageisdriven.Theapplication
typicallychangestoSingleWireWakeupmode,transmitsasinglewakeupframe,andthen
returnstoNormalmode.

Single Wire High-Speed

ThisstatesetsaSingleWiretransceiverintoSingleWireHigh-SpeedCommunicationmode.
IfyouarenotusingaSingleWiretransceiver,settingthisstatereturnsanerror.

SingleWireHigh-SpeedCommunicationmodedisablesthetransceiver’sinternal
waveshapingfunction,allowingtheSAEJ2411High-Speedbaudrateof83.333kbytes/sto
beused.ThedisadvantageversusSingleWireNormalCommunicationmode,whichallows
onlytheSAEJ2411baudrateof33.333kbytes/s,isdegradedEMCperformance.Otherthan
thedisabledwaveshaping,thismodeissimilartoNormalmode.CANframescanbereceived
andtransmittednormally.
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ThismodehasnorelationshiptoHigh-Speedtransceivers.Itismerelyahigherspeedmode
oftheSingleWiretransceiver,typicallyusedtodownloaddatawhentheonboardnetworkis
attachedtoanoffboardtesterECU.

TheSingleWiretransceiverdoesnotsupportuseofthismodeinconjunctionwithSleep
mode.Forexample,aremotewakeupcannottransitionfromsleeptothisSingleWire
High-Speedmode.Therefore,settingthemodetoSleepfromSingleWireHigh-Speedmode
returnsanerror.
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Interface:CAN:Transceiver Type

Data Type Direction Required? Default

u32 Read/Write No High-Speed(0)forHigh-SpeedandXSHardware;
Low-Speed(1)forLow-SpeedHardware

Property Class

XNETSession

Property ID

nxPropSession_IntfCANTcvrType

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

ForXNEThardwarethatprovidesasoftware-selectabletransceiver,theTransceiverType
propertyallowsyoutosetthetransceivertype.UsetheXNETInterfaceCAN.Transceiver
Capabilitypropertytodeterminewhetheryourhardwaresupportsasoftware-selectable
transceiver.

Youalsocanusethispropertytodeterminethecurrentlyconfiguredtransceivertype.

Thefollowingtableliststheacceptedvalues:

Enumeration Value

High-Speed(HS) 0

Low-Speed(LS) 1

SingleWire(SW) 2

External(Ext) 3

Disconnected(Disc) 4

Thedefaultvalueforthispropertydependsonyourtypeofhardware.Ifyouhave
fixed-personalityhardware,thedefaultvalueisthehardwarevalue.Ifyouhavehardwarethat
supportssoftware-selectabletransceivers,thedefaultisHigh-Speed.
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Thisattributeusesthefollowingvalues:

High-Speed

ThisconfigurationenablestheHigh-Speedtransceiver.Thistransceiversupportsbaudrates
of40kbaudto1Mbaud.WhenusingaHigh-Speedtransceiver,youalsocancommunicate
withaCANFDbus.RefertoChapter 3,NI-XNET Hardware Overview,todeterminewhich
CANFDbaudratesaresupported.

Low-Speed/Fault-Tolerant

ThisconfigurationenablestheLow-Speed/Fault-Toleranttransceiver.Thistransceiver
supportsbaudratesof40–125kbaud.

Single Wire

ThisconfigurationenablestheSingleWiretransceiver.Thistransceiversupportsbaudrates
of33.333kbaudand83.333kbaud.

External

ThisconfigurationallowsyoutouseanexternaltransceivertoconnecttoyourCANbus.
RefertotheXNETSessionInterface:CAN:64bitFDBaudRatepropertyformore
information.

Disconnect

ThisconfigurationallowsyoutodisconnecttheCANcontrollerchipfromtheconnector.You
canusethisvaluewhenyouphysicallychangetheexternaltransceiver.
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Interface:CAN:Transmit I/O Mode

Data Type Direction Required? Default

u32 Read/Write No SameasInterface:CAN:I/OMode

Property Class

XNETSession

Property ID

nxPropSession_IntfCanTxIoMode

Description

ThispropertyspecifiestheI/OModetheinterfaceuseswhentransmittingaCANframe.By
default,itisthesameastheXNETClusterCAN:I/OModeproperty.However,evenifthe
interfaceisinCANFD+BRSmode,youcanforceittotransmitframesinthestandardCAN
format.Forthispurpose,setthispropertytoCAN.

Note ThispropertyisnotsupportedinCANFD+BRSISOmode.IfyouareusingISO
CANFDmode,youdefinethetransmitI/OmodeinthedatabasewiththeI/OMode
propertyoftheframe.(Whenadatabaseisnotused(forexample,inframestreammode),
definethetransmitI/Omodewiththeframetypefieldoftheframedata.)NotethatISO
CANFDmodeisthedefaultmodeforCANFDinNI-XNET.

Note Thispropertyaffectsonlythetransmissionofframes.EvenifyousettheTransmit
I/OmodetoCAN,theinterfacestillcanreceiveframesinFDmodes(iftheXNETCluster
CAN:I/OModepropertyisconfiguredinanFDmode).

TheTransmitI/OmodemaynotexceedthemodesetbytheXNETClusterCAN:I/OMode
property.
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Interface:CAN:Transmit Pause

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfCanTransmitPause

Description

Whenthispropertyisenabled,theCANhardwarewaitsfortwobittimesbeforetransmitting
thenextframe.ThisallowsotherCANnodestotransmitlowerpriorityCANmessageswhile
thisCANnodeistransmittinghigh-priorityCANmessageswithhighspeed.
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FlexRay Interface Properties

ThiscategoryincludesFlexRay-specificinterfaceproperties.

PropertiesintheInterfacecategoryapplytotheinterfaceandnotthesession.Ifmorethanone
sessionexistsfortheinterface,changinganinterfacepropertyaffectsallthesessions.

ThesepropertiesarecalculatedbasedonconstraintsintheFlexRay Protocol Specification.
Tocalculatetheseproperties,theconstraintsuseclustersettingsandknowledgeofthe
oscillatorthattheFlexRayinterfaceuses.

AtCreateSessiontime,theXNETdriverautomaticallycalculatestheseproperties,andthey
arepasseddowntothehardware.However,youcanusetheXNETpropertynodetochange
thesesettings.

Note Changingtheinterfacepropertiescanaffecttheintegrationandcommunicationof
theXNETFlexRayinterfacewiththecluster.

Interface:FlexRay:Accepted Startup Range

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayAccStartRng

Description

Rangeofmeasureclockdeviationallowedforstartupframesduringnodeintegration.This
propertycorrespondstothepdAcceptedStartupRangenodeparameterintheFlexRay 

Protocol Specification.

Therangeforthispropertyis0–1875MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Allow Halt Due To Clock?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayAlwHltClk

Description

ControlstheFlexRayinterfacetransitiontothePOC:haltstateduetoclocksynchronization
errors.Ifsettotrue,thenodecantransitiontothePOC:haltstate.Ifsettofalse,thenodedoes
nottransitiontothePOC:haltstateandremainsinthePOC:normalpassivestate,allowing
forselfrecovery.

ThispropertycorrespondstothepAllowHaltDueToClocknodeparameterintheFlexRay 

Protocol Specification.

ThepropertyisaBooleanflag.

Thedefaultvalueofthispropertyisfalse.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).

RefertonxReadStateformoreinformationaboutthePOC:haltandPOC:normalpassive
states.
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Interface:FlexRay:Allow Passive to Active

Data Type Direction Required? Default

u32 Read/Write No 0

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayAlwPassAct

Description

Numberofconsecutiveeven/oddcyclepairsthatmusthavevalidclockcorrectionterms
beforetheFlexRaynodecantransitionfromthePOC:normal-passivetothePOC:
normal-activestate.Ifsettozero,thenodecannottransitionfromPOC:normal-passiveto
POC:normal-active.

ThispropertycorrespondstothepAllowPassiveToActivenodeparameterintheFlexRay 

Protocol Specification.

Thepropertyisexpressedasthenumberofeven/oddcyclepairs,withvaluesof0–31.

Thedefaultvalueofthispropertyiszero.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).

RefertonxReadStateformoreinformationaboutthePOC:normal-activeandPOC:
normal-passivestates.
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Interface:FlexRay:AutoAsleepWhenStopped

Data Type Direction Required? Default

Boolean Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayAutoAslpWhnStp

Description

ThispropertyindicateswhethertheFlexRayinterface(node)automaticallyplacesthe
FlexRaytransceiverandcontrollerintosleepwhentheinterfaceisstopped.Thedefaultvalue
ofthispropertyisFalse,andyoumusthandlethewakeup/sleepprocessingmanuallyusing
nxSetPropertywiththepropertyIDofnxPropSession_IntfFlexRaySleep.

WhenthispropertyiscalledwiththevalueTruewhiletheinterfaceisasleep,theinterfaceis
puttosleepimmediately.WhenthispropertyiscalledwiththevalueFalse,theinterfaceisset
toalocalawakestateimmediately.

IftheinterfaceisasleepwhennxStartiscalled,theFlexRayinterfacewaitsforawakeup
patternonthebusbeforetransitioningoutofthePOC:READYstate.Toinitiateabuswakeup,
setnxSetPropertywiththepropertyIDofnxPropSession_IntfFlexRaySleepanda
valueofnxFlexRaySleep_RemoteWake.

AfternxStopiscalled,ifthispropertyisTrue,theFlexRayinterfaceautomaticallygoesback
tosleeptobereadytohandlethewakeuponsubsequentnxStartcalls.Whenthisproperty
isFalsewhennxStopiscalled,theFlexRayinterfaceremainsinthesleepstateitwasinprior
tothenxStopcall.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Cluster Drift Damping

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayClstDriftDmp

Description

Localclusterdriftdampingfactorusedforratecorrection.

ThispropertycorrespondstothepAllowPassiveToActivenodeparameterintheFlexRay 

Protocol Specification.Therangeforthepropertyis0–20MT.

Theclusterdriftdampingpropertyshouldbeconfiguredinsuchawaythatthedamping
valuesinallnodeswithinthesameclusterhaveapproximatelythesameduration.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Coldstart?

Data Type Direction Required? Default

Boolean ReadOnly No False

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayColdstart

Description

ThispropertyspecifieswhethertheFlexRayinterfaceoperatesasacoldstartnode
onthecluster.ThispropertyisreadonlyandcalculatedfromtheXNETSession
Interface:FlexRay:KeySlotIdentifierproperty.IftheKeySlotIdentifieris0(invalidslot
identifier),theXNETFlexRayinterfacedoesnotactasacoldstartnode,andthispropertyis
false.IftheKeySlotIdentifieris1ormore,theXNETFlexRayinterfacetransmitsastartup
framefromthatslot,andtheColdstart?propertyistrue.

ThispropertyreturnsaBooleanflag(true/false).

Thedefaultvalueofthispropertyisfalse.
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Interface:FlexRay:Connected Channels

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayConnectedChs

Description

Thispropertyspecifiesthechannel(s)thattheFlexRayinterface(node)isphysically
connectedto.Thedefaultvalueofthispropertyisconnectedtoallchannelsavailableonthe
cluster.However,ifyouareusinganodeconnectedtoonlyonechannelofamultichannel
clusterthatuseswakeup,youmustsetthevalueproperly.Ifyoudonot,yournodemaynot
wakeup,asthewakeuppatterncannotbereceivedonachannelthatisnotphysically
connected.

ThispropertycorrespondstothepChannelsnodeparameterintheFlexRay Protocol 

Specification.

Thevaluessupportedforthisproperty(enumeration)areA=1,B=2,andAandB=3.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Decoding Correction

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayDecCorr

Description

ThispropertyspecifiesthevaluethatthereceivingFlexRaynodeusestocalculatethe
differencebetweentheprimarytimereferencepointandsecondaryreferencepoint.Theclock
synchronizationalgorithmusestheprimarytimereferenceandthesyncframe’sexpected
arrivaltimetocalculateandcompensateforthenode’slocalclockdeviation.

ThispropertycorrespondstothepDecodingCorrectionnodeparameterintheFlexRay 

Protocol Specification.

Therangeforthepropertyis14–143MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Delay Compensation Ch A

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayDelayCompA

Description

ThispropertyspecifiesthevaluethattheXNETFlexRayinterface(node)usestocompensate
forreceptiondelaysonchannelA.Thistakesintoaccounttheassumedpropagationdelayup
tothemaximumallowedpropagationdelay(cPropagationDelayMax)formicroticksinthe
0.0125–0.05range.Inpractice,youshouldapplytheminimumofthepropagationdelaysof
allsyncnodes.

ThispropertycorrespondstothepDelayCompensation[A]nodeparameterintheFlexRay 

Protocol Specification.

Thepropertyrangeis0–200MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Delay Compensation Ch B

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayDelayCompB

Description

ThispropertyspecifiesthevaluethattheXNETFlexRayinterface(node)usestocompensate
forreceptiondelaysonchannelB.Thistakesintoaccounttheassumedpropagationdelayup
tothemaximumallowedpropagationdelay(Propagation Delay Max)formicroticksin
the0.0125–0.05range.Inpractice,youshouldapplytheminimumofthepropagationdelays
ofallsyncnodes.

ThispropertycorrespondstothepDelayCompensation[B]nodeparameterintheFlexRay 

Protocol Specification.

Thepropertyrangeis0–200MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Key Slot Identifier

Data Type Direction Required? Default

u32 Read/Write No 0

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayKeySlotID

Description

ThispropertyspecifiestheFlexRayslotnumberfromwhichtheXNETFlexRayinterface
transmitsastartupframe,duringtheprocessofintegrationwithotherclusternodes.

Foranetwork(cluster)ofFlexRaynodestostartupforcommunication,atleasttwonodes
musttransmitstartupframes.IfyourapplicationisdesignedtotestonlyoneexternalECU,
youmustconfiguretheXNETFlexRayinterfacetotransmitastartupframe.Iftheone
externalECUdoesnottransmitastartupframeitself,youmustusetwoXNETFlexRay
interfacesforthetest,eachofwhichmusttransmitastartupframe.

TherearetwomethodsforconfiguringtheXNETFlexRayinterfaceasacoldstartnode
(transmitstartupframe).

Output Session with Startup Frame

Createanoutputsessionthatcontainsastartupframe(oroneofitssignals).TheXNETFrame
FlexRay:Startup?propertyistrueforastartupframe.Ifyouusethismethod,thisKeySlot
Identifierpropertycontainstheidentifierpropertyofthatstartupframe.Youdonotwritethis
property.

Write this Key Slot Identifier Property

Thisinterfaceusestheidentifier(slot)youwritetotransmitastartupframeusingthatslot.

Note Ifyoucreateanoutputsessionthatcontainsthestartupframe,withthesame
identifierasthatspecifiedintheKeySlotIdentifierproperty,thedatayouwritetothe
sessiontransmitsintheframe.Ifyoudonotcreateanoutputsessionthatcontainsthe
startupframe,theinterfacetransmitsanullframeforstartuppurposes.

Ifyoucreateanoutputsessionthatcontainsastartupframewithanidentifierthatdoesnot
matchtheKeySlotIdentifierproperty,anerrorisreturned.
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Thedefaultvalueofthispropertyis0(nostartupframe).

Youcanoverwritethedefaultvaluebywritinganidentifierthatcorrespondstotheidentifier
ofastartupframepriortostartingtheFlexRayinterface(refertoSession Statesformore
information).
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Interface:FlexRay:Latest Tx

Data Type Direction Required? Default

u32 ReadOnly No 0

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayLatestTx

Description

Thispropertyspecifiesthenumberofthelastminislotinwhichaframetransmissioncanstart
inthedynamicsegment.Thisisaread-onlyproperty,astheFlexRaycontrollerevaluatesit
basedontheconfigurationoftheframesinthedynamicsegment.

ThispropertycorrespondstothepLatestTxnodeparameterintheFlexRay Protocol 

Specification.

Therangeofvaluesforthispropertyis0–7981minislots.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Listen Timeout

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayListTimo

Description

Thispropertyspecifiestheupperlimitforthestartuplistentimeoutandwakeuplisten
timeout.

RefertoAppendix B,Summary of the FlexRay Standardformoreinformationaboutstartup
andwakeupprocedureswithintheFlexRayprotocol.

ThispropertycorrespondstothepdListenTimeoutnodeparameterintheFlexRay 

Protocol Specification.

Therangeofvaluesforthispropertyis1284–1283846MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Macro Initial Offset Ch A

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayMacInitOffA

Description

Thispropertyspecifiestheintegernumberofmacroticksbetweenthestaticslotboundaryand
thefollowingmacrotickboundaryofthesecondarytimereferencepointbasedonthenominal
macrotickduration.ThispropertyappliesonlytoChannelA.

ThispropertycorrespondstothepMacroInitialOffset[A]nodeparameterinthe
FlexRay Protocol Specification.

Therangeofvaluesforthispropertyis2–72MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Macro Initial Offset Ch B

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayMacInitOffB

Description

Thispropertyspecifiestheintegernumberofmacroticksbetweenthestaticslotboundaryand
thefollowingmacrotickboundaryofthesecondarytimereferencepointbasedonthenominal
macrotickduration.ThispropertyappliesonlytoChannelB.

ThispropertycorrespondstothepMacroInitialOffset[B]nodeparameterinthe
FlexRay Protocol Specification.

Therangeofvaluesforthispropertyis2–72MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Max Drift

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayMaxDrift

Description

Thispropertyspecifiesthemaximumdriftoffsetbetweentwonodesthatoperatewith
unsynchronizedclocksoveronecommunicationcycle.

ThispropertycorrespondstothepdMaxDriftnodeparameterintheFlexRay Protocol 

Specification.

Therangeofvaluesforthispropertyis2–1923MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Micro Initial Offset Ch A

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayMicInitOffA

Description

Thispropertyspecifiesthenumberofmicroticksbetweentheclosestmacrotickboundary
describedbytheMacroInitialOffsetChApropertyandthesecondarytimereferencepoint.
ThisparameterdependsontheDelayCompensationpropertyforChannelA,andtherefore
youmustsetitindependentlyforeachchannel.

ThispropertycorrespondstothepMicroInitialOffset[A]nodeparameterinthe
FlexRay Protocol Specification.

Therangeofvaluesforthispropertyis0–240MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Micro Initial Offset Ch B

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayMicInitOffB

Description

Thispropertyspecifiesthenumberofmicroticksbetweentheclosestmacrotickboundary
describedbytheMacroInitialOffsetChBpropertyandthesecondarytimereferencepoint.
ThisparameterdependsontheDelayCompensationpropertyforChannelB,andtherefore
youmustsetitindependentlyforeachchannel.

ThispropertycorrespondstothepMicroInitialOffset[B]nodeparameterinthe
FlexRay Protocol Specification.

Therangeofvaluesforthispropertyis0–240MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Microtick

Data Type Direction Required? Default

u32 ReadOnly No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayMicrotick

Description

Thispropertyspecifiesthedurationofamicrotick.Thispropertyiscalculatedbasedonthe
productoftheInterface:FlexRay:SamplesPerMicrotickand64bitBaudRateproperties.This
isaread-onlyproperty.

ThispropertycorrespondstothepdMicroticknodeparameterintheFlexRay Protocol 

Specification.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Null Frames To Input Stream?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayNullToInStrm

Description

ThispropertyindicateswhethertheFrameInputStreamModesessionshouldreturnFlexRay
nullframesfromnxReadFrame.

Whenthispropertyusesthedefaultvalueoffalse,FlexRaynullframesarenotreturnedfora
FrameInputStreamModesession.Thisbehaviorisconsistentwiththeothertwoframeinput
modes(FrameInputSingle-PointModeandFrameInputQueuedMode),whichneverreturn
FlexRaynullframesfromnxReadFrame.

WhenyousetthispropertytotrueforaFrameInputStreamModesession,nxReadFrame
returnsallFlexRaynullframesthatarereceivedbytheinterface.Thisfeatureisusedto
monitorallframesthatoccuronthenetwork,regardlessofwhethernewpayloadisavailable
ornot.WhenyouusenxReadFrame,eachframe’stypefieldindicatesanullframe.

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).
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Interface:FlexRay:Offset Correction

Data Type Direction Required? Default

i32 ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayOffCorr

Description

Thispropertyprovidesthemaximumpermissibleoffsetcorrectionvalue,expressedin
microticks.Theoffsetcorrectionsynchronizesthecyclestarttime.Thevalueindicatesthe
numberofmicroticksaddedorsubtractedtotheoffsetcorrectionportionofthenetworkidle
time,tosynchronizetheinterfacetotheFlexRaynetwork.Thevalueisreturnedasasigned
32-bitinteger(i32).Theoffsetcorrectionvaluecalculationtakesplaceeverycycle,butthe
correctionisappliedonlyattheendofoddcycles.Thisisaread-onlyproperty.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Offset Correction Out

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayOffCorrOut

Description

Thispropertyspecifiesthemagnitudeofthemaximumpermissibleoffsetcorrectionvalue.
Thisnodeparameterisbasedonthevalueofthemaximumoffsetcorrectionforthespecific
cluster.

ThispropertycorrespondstothepOffsetCorrectionOutnodeparameterintheFlexRay 

Protocol Specification.

Thevaluerangeforthispropertyis5–15266MT.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Rate Correction

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayRateCorr

Description

Read-onlypropertythatprovidestheratecorrectionvalue,expressedinmicroticks.Therate
correctionsynchronizesfrequency.Thevalueindicatesthenumberofmicroticksaddedtoor
subtractedfromtheconfigurednumberofmicroticksinacycle,tosynchronizetheinterface
totheFlexRaynetwork.

Thevalueisreturnedasasigned32-bitinteger(i32).Theratecorrectionvaluecalculation
takesplaceinthestaticsegmentofanoddcycle,basedonvaluesmeasuredinaneven-odd
doublecycle.

ThispropertycanbereadpriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Rate Correction Out

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayRateCorrOut

Description

Thispropertyspecifiesthemagnitudeofthemaximumpermissibleratecorrectionvalue.This
nodeparameterisbasedonthevalueofthemaximumratecorrectionforthespecificcluster.

ThispropertycorrespondstothepRateCorrectionOutnodeparameterintheFlexRay 

Protocol Specification.

Therangeofvaluesforthispropertyis2–1923MT.

Thispropertyiscalculatedfromthemicrotickspercycleandclockaccuracy.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Samples Per Microtick

Data Type Direction Required? Default

u32 Read/Write No CalculatedfromClusterSettings

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySampPerMicro

Description

Thispropertyspecifiesthenumberofsamplespermicrotick.

Thereisadefinedrelationshipbetweenthe“ticks”ofthemicroticktimebaseandthesample
ticksofbitsampling.Specifically,amicrotickconsistsofanintegralnumberofsamples.

Asaresult,thereisafixedphaserelationshipbetweenthemicroticktimebaseandthesample
clockticks.

ThispropertycorrespondstothepSamplesPerMicroticknodeparameterintheFlexRay 

Protocol Specification.

Thesupportedvaluesforthispropertyare1,2,and4samples.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Single Slot Enabled?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySingSlotEn

Description

ThispropertyservesasaflagtoindicatewhethertheFlexRayinterface(node)shouldenter
singleslotmodefollowingstartup.

ThisBooleanpropertysupportsastrategytolimitframetransmissionsfollowingstartuptoa
singleframe(designatedbytheXNETSessionInterface:FlexRay:KeySlotIdentifier
property).Ifyouleavethispropertyfalsepriortostart(default),allconfiguredoutputframes
transmit.Ifyousetthispropertytotruepriortostart,onlythekeyslottransmits.Afterthe
interfaceiscommunicating(integrated),youcansetthispropertytofalseatruntimetoenable
theremainingtransmissions(theprotocol’sALL_SLOTScommand).Aftertheinterfaceis
communicating,youcannotsetthispropertyfromfalsetotrue.

ThispropertycorrespondstothepSingleSlotEnablednodeparameterintheFlexRay 

Protocol Specification.

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).
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Interface:FlexRay:Sleep

Data Type Direction Required? Default

u32 WriteOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySleep

Description

UsetheSleeppropertytochangetheNI-XNETFlexRayinterfacesleep/awakestateand
optionallytoinitiateawakeupontheFlexRaycluster.

Thefollowingtableliststheacceptedvalues:

Thispropertyiswriteonly.Settinganewvalueiseffectivelyarequest,andthepropertynode
returnsbeforetherequestiscomplete.Todetectthecurrentinterfacesleep/wakestate,use
nxReadState.

TheFlexRayinterfacemaintainsastatemachinetodeterminetheactiontoperformwhenthis
propertyisset(request).Thefollowingtablespecifiesthesleep/wakeactionontheFlexRay
interface.

String Value Description 

nxFlexRaySleep_LocalSleep 0 Setinterfaceandtransceiver(s)tosleep

nxFlexRaySleep_LocalWake 1 Setinterfaceandtransceiver(s)toawake

nxFlexRaySleep_RemoteWake 2 Setinterfaceandtransceiverstoawake
andattempttowakeuptheFlexRaybus
bysendingthewakeuppatternonthe
configuredwakeupchannel
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Request

Current Local State

Sleep Awake 

nxFlexRaySleep_LocalSleep Noaction Changelocalstate

nxFlexRaySleep_LocalWake Attempttointegratewiththebus
(movefromPOC:READYto
POC:NORMAL)

Noaction

nxFlexRaySleep_RemoteWake Attempttowakeupthebus
followedbyanattempttointegrate
withthebus(movefrom
POC:READYtoPOC:NORMAL
ACTIVE).Iftheinterfaceis
not yet started,setting
nxFlexRaySleep_RemoteWake
schedulesaremotewaketobe
generatedoncetheinterfacehas
started.

Noaction



Chapter5 NI-XNETAPIforC

©NationalInstruments 5-331 NI-XNETHardwareandSoftwareManual

Interface:FlexRay:Statistics Enabled?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayStatisticsEn

Description

ThisXNETBooleanpropertyenablesreportingFlexRayerrorstatistics.Whenthisproperty
isfalse(default),callstonxReadStatealwaysreturnzeroforeachstatistic.Toenable
FlexRaystatistics,setthispropertytotrueinyourapplication.

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).
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Interface:FlexRay:Symbol Frames To Input Stream?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySymToInStrm

Description

ThispropertyindicateswhethertheFrameInputStreamModesessionshouldreturnFlexRay
symbolsfromnxReadFrame.

Whenthispropertyusesthedefaultvalueoffalse,FlexRaysymbolsarenotreturnedfora
FrameInputStreamModesession.Thisbehaviorisconsistentwiththeothertwoframeinput
modes(FrameInputSingle-PointModeandFrameInputQueuedMode),whichneverreturn
FlexRaysymbolsfromnxReadFrame.

WhenyousetthispropertytoTrueforaFrameInputStreamModesession,nxReadFrame
returnsallFlexRaysymbolstheinterfacereceives.Thisfeaturedetectswakeupsymbolsand
MediaAccessTestSymbols(MTS).WhenyouusenxReadFrame,eachframe’stypefield
indicatesasymbol.

WhentheframetypeisFlexRaySymbol,thefirstpayloadbyte(offset0)specifiesthetypeof
symbol:0forMTS,1forwakeup.Theframepayloadlengthis1orhigher,withbytesbeyond
thefirstreservedforfutureuse.Theframetimestampspecifieswhenthesymbolwindow
occurred.Thecyclecount,channelAindicator,andchannelBindicatorareencodedthesame
asFlexRaydataframes.Allotherfieldsintheframeareunused(0).

YoucanoverwritethedefaultvaluepriortostartingtheFlexRayinterface(refertoSession 

Statesformoreinformation).
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Interface:FlexRay:Sync Frame Status

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySyncStatus

Description

Thispropertyreturnsthestatusofsyncframessincetheinterface(enumeration)start.Within 

Limitsmeansthenumberofsyncframesiswithintheprotocol’slimitssincetheinterface
start.Below Minimummeansthatinatleastonecycle,thenumberofsyncframeswasbelow
thelimittheprotocolrequires(2or3,dependingonnumberofnodes).Overflowmeansthat
inatleastonecycle,thenumberofsyncframeswasabovethelimitsetbytheXNETCluster
FlexRay:SyncNodeMaxproperty.Both Min and Maxmeansthatbothminimumand
overflowerrorshaveoccurred(thisisunlikely).

Iftheinterfaceisnotstarted,thispropertyreturnsWithinLimits.Ifyoustarttheinterface,but
itfailstocommunicate(integrate),thispropertymaybehelpfulindiagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupandclusterintegrationprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frames Channel A Even

Data Type Direction Required? Default

u32[16] ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySyncChAEven

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelA
duringthelastevencycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frames Channel A Odd

Data Type Direction Required? Default

u32[16] ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySyncChAOdd

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelA
duringthelastoddcycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frames Channel B Even

Data Type Direction Required? Default

u32[16] ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySyncChBEven

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelB
duringthelastevencycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Sync Frames Channel B Odd

Data Type Direction Required? Default

u32[16] ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRaySyncChBOdd

Description

Thispropertyreturnsanarrayofsyncframes(slotIDs)transmittedorreceivedonchannelB
duringthelastoddcycle.Thisread-onlypropertyreturnsanarrayinwhicheachelement
holdstheslotIDofasyncframe.Iftheinterfaceisnotstarted,thisreturnsanemptyarray.If
youstarttheinterface,butitfailstocommunicate(integrate),thispropertymaybehelpfulin
diagnosingtheproblem.

RefertoAppendix B,Summary of the FlexRay Standard,formoreinformationaboutthe
FlexRayprotocolstartupprocedure.

ThispropertycanbereadanytimepriortoclosingtheFlexRayinterface.
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Interface:FlexRay:Termination

Data Type Direction Required? Default

u32 Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayTerm

Description

ThispropertycontrolsterminationattheNI-XNETinterface(enumeration)connector(port).
Thisappliestobothchannels(AandB)oneachFlexRayinterface.Falsemeanstheinterface
isnotterminated(default).Truemeanstheinterfaceisterminated.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).YoucanstarttheFlexRayinterface
bycallingnxStartwithscopesettoeitherNormalorInterfaceOnlyonthesession.
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Interface:FlexRay:Wakeup Channel

Data Type Direction Required? Default

u32 Read/Write No A

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayWakeupCh

Description

ThispropertyspecifiesthechanneltheFlexRayinterface(node)usestosendawakeup
pattern.ThispropertyisusedonlywhentheXNETSessionInterface:FlexRay:Sleepproperty
issettonxFlexRaySleep_RemoteWake.

ThispropertycorrespondstothepWakeupChannelnodeparameterintheFlexRay Protocol 

Specification.

Thevaluessupportedforthisproperty(enumeration)areA=0andB=1.

YoucanoverwritethedefaultvaluebywritingthispropertypriortostartingtheFlexRay
interface(refertoSession Statesformoreinformation).
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Interface:FlexRay:Wakeup Pattern

Data Type Direction Required? Default

u32 Read/Write No 2

Property Class

XNETSession

Property ID

nxPropSession_IntfFlexRayWakeupPtrn

Description

Thispropertyspecifiesthenumberofrepetitionsofthewakeupsymbolthatarecombinedto
formawakeuppatternwhentheFlexRayinterface(node)entersthePOC:wakeupsendstate.
ThePOC:wakeupsendstateisoneoftheFlexRaycontrollerstatetransitionsduringthe
wakeupprocess.Inthisstate,thecontrollersendsthewakeuppatternonthespecifiedWakeup
Channelandchecksforcollisionsonthebus.

ThispropertycorrespondstothepWakeupPatternnodeparameterintheFlexRay Protocol 

Specification.

Thesupportedvaluesforthispropertyare2–63.

Youcanoverwritethedefaultvaluebywritingavaluewithinthespecifiedrangetothis
propertypriortostartingtheFlexRayinterface(refertoSession Statesformoreinformation).
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LIN Interface Properties

ThiscategoryincludesLIN-specificinterfaceproperties.

PropertiesintheInterfacecategoryapplytotheinterfaceandnotthesession.Ifmorethanone
sessionexistsfortheinterface,changinganinterfacepropertyaffectsallthesessions.

Interface:LIN:Break Length

Data Type Direction Required? Default

u32 Read/Write No 13

Property Class

XNETSession

Property ID

nxPropSession_IntfLINBreakLength

Description

Thispropertydeterminesthelengthoftheserialbreakusedatthestartofaframeheader
(scheduleentry).Thevalueisspecifiedinbit-times.

Thevalidrangeis13–36(inclusive).Thedefaultvalueis13,whichisthevaluetheLIN
standardspecifies.

Atbaudratesbelow9600,theupperlimitmaybelowerthan36toavoidviolatingholdtimes
forthebus.Forexample,at2400baud,thevalidrangeis13–14.

Thispropertyisapplicableonlywhentheinterfaceisthemaster.
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Interface:LIN:DiagP2min

Data Type Direction Required? Default

Double Read/Write No 0.05

Property Class

XNETSession

Property ID

nxPropSession_IntfLINDiagP2min

Description

Whentheinterfaceistheslave,thisistheminimumtimeinsecondsbetweenreceptionofthe
lastframeofthediagnosticrequestmessageandtransmissionoftheresponseforthefirst
frameinthediagnosticresponsemessagebytheslave.

Thispropertyappliesonlytotheinterfaceasslave.Anattempttowritethepropertyfor
interfaceasmasterresultsinerrornxErrInvalidPropertyValuebeingreported.
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Interface:LIN:DiagSTmin

Data Type Direction Required? Default

Double Read/Write No 0

Property Class

XNETSession

Property ID

nxPropSession_IntfLINDiagSTmin

Description

Whentheinterfaceistheslave,thispropertysetstheminimumtimeinsecondsitplaces
betweentheendoftransmissionofaframeinadiagnosticresponsemessageandthestartof
transmissionoftheresponseforthenextframeinthediagnosticresponsemessage.

Whentheinterfaceisthemaster,thispropertysetstheminimumtimeinsecondsitplaces
betweentheendoftransmissionofaframeinadiagnosticrequestmessageandthestartof
transmissionofthenextframeinthediagnosticrequestmessage.
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Interface:LIN:Master?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfLINMaster

Description

Note Youcansetthispropertyonlywhentheinterfaceisstopped.

ThisBooleanpropertyspecifiestheNI-XNETLINinterfaceroleonthenetwork:master
(true)orslave(false).

InaLINnetwork(cluster),therealwaysisasingleECUinthesystemcalledthemaster.The
mastertransmitsascheduleofframeheaders.Eachframeheaderisaremoterequestfora
specificframeID.Foreachheader,typicallyasingleECUinthenetwork(slave)respondsby
transmittingtherequestedIDpayload.ThemasterECUcanrespondtoaspecificheaderas
well,andthusthemastercantransmitpayloaddatafortheslaveECUstoreceive.Formore
information,refertoAppendix C,Summary of the LIN Standard.

Thedefaultvalueforthispropertyisfalse(slave).Thismeansthatbydefault,theinterface
doesnottransmitframeheadersontothenetwork.Whenyouuseinputsessions,youread
framesthatotherECUstransmit.Whenyouuseoutputsessions,theNI-XNETinterfacewaits
fortheremotemastertosendaheaderforaframeintheoutputsessions,thentheinterface
respondswithdatafortherequestedframe.

IfyoucallthenxWriteStatefunctiontorequestexecutionofaschedule,thatimplicitlysets
thispropertytotrue(master).YoualsocansetthispropertytotrueusingnxSetProperty,
butnoscheduleisactivebydefault,soyoustillmustcallthenxWriteStatefunctionat
somepointtorequestaspecificschedule.

Regardlessofthisproperty’svalue,youusecaninputandoutputsessions.Thisproperty
specifieswhichhardwaretransmitsthescheduledframeheaders:NI-XNET(true)oraremote
masterECU(false).
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Interface:LIN:Output Stream Slave Response List By NAD

Data Type Direction Required? Default

u32[] Read/Write No EmptyArray

Property Class

XNETSession

Property ID

nxPropSession_IntfLINOStrSlvRspLstByNAD

Description

TheOutputStreamSlaveResponseListbyNADpropertyprovidesalistofNADsforuse
withthereplayfeature(Interface:OutputStreamTimingpropertysettoReplayExclusiveor
ReplayInclusive).

ForLIN,thearrayofframestoreplaymightcontainmultipleslaveresponseframes,each
withthesameslaveresponseidentifier,buteachhavingbeentransmittedbyadifferentslave
(pertheNADvalueinthedatapayload).Thismeansthatprocessingslaveresponseframes
forreplayrequirestwolevelsoffiltering.First,youcanincludeorexcludetheslaveresponse
frameorIDforreplayusingInterface:OutputStreamListorInterface:OutputStreamListBy
ID.IfyoudonotincludetheslaveresponseframeorIDforreplay,noslaveresponsesare
transmitted.IfyoudoincludetheslaveresponseframeorIDforreplay,youcanusethe
OutputStreamSlaveResponseListbyNADpropertytofilterwhichslaveresponses(perthe
NADvaluesinthearray)aretransmitted.Thispropertyisalwaysinclusive,regardlessofthe
replaymode(inclusiveorexclusive).IftheNADisinthelistandtheresponseframeorID
hasbeenenabledforreplay,anyslaveresponseforthatNADistransmitted.IftheNADisnot
inthelist,noslaveresponseforthatNADistransmitted.Theproperty’sdatatypeisanarray
ofunsigned32-bitinteger(u32).Currently,onlybyte0isrequiredtoholdtheNADvalue.
Theremainingbitsarereservedforfutureuse.
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Interface:LIN:Schedule Names

Data Type Direction Required? Default

cstr ReadOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfLINSchedNames

Description

Thispropertyreturnsacomma-separatedlistofschedulesforusewhentheNI-XNETLIN
interfaceactsasamaster(Interface:LIN:Master?istrue).Whentheinterfaceismaster,you
canpasstheindexofoneoftheseschedulestothenxWriteStatefunctiontorequesta
schedulechange.

Whentheinterfacedoesnotactasamaster,youcannotcontroltheschedule,andthe
nxWriteStatefunctionreturnsanerrorifitcannotsettheinterfaceintomastermode(for
example,iftheinterfacealreadyisstarted).

ThislistofschedulesisthesamelisttheXNETClusterSchedulespropertyusedtoconfigure
thesession.
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Interface:LIN:Sleep

Data Type Direction Required? Default

u32 WriteOnly No N/A

Property Class

XNETSession

Property ID

nxPropSession_IntfLINSleep

Description

UsetheSleeppropertytochangetheNI-XNETLINinterfacesleep/awakestateand
optionallytochangeremotenode(ECU)sleep/awakestates.

Thefollowingtableliststheacceptedvalues:

Thepropertyiswriteonly.Settinganewvalueiseffectivelyarequest,andthepropertynode
returnsbeforetherequestiscomplete.Todetectthecurrentinterfacesleep/wakestate,use
nxReadState.

TheLINinterfacemaintainsastatemachinetodeterminetheactiontoperformwhenthis
propertyisset(request).Thefollowingsectionsspecifytheactionwhentheinterfaceis
masterandslave.

String Value Description 

nxLINSleep_RemoteSleep 0 Setinterfacetosleeplocallyandtransmit
sleeprequeststoremotenodes

nxLINSleep_RemoteWake 1 Setinterfacetoawakelocallyandtransmit
wakeuprequeststoremotenodes

nxLINSleep_LocalSleep 2 Setinterfacetosleeplocallyandnotto
interactwiththenetwork

nxLINSleep_LocalWake 3 Setinterfacetoawakelocallyandnotto
interactwiththenetwork
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Whenthemaster’sschedulerpauses,itfinishesthependingentry(slot)andsavesitscurrent
position.Whenthemaster’sschedulerresumes,itcontinueswiththeschedulewhereitleft
off(entryafterthepause).

Thego-to-sleeprequestisframeID63,payloadlength8,payloadbyte0hasthevalue0,and
theremainingbyteshavethevalue0xFF.

IfthemasterisintheSleepstate,andaremoteslave(ECU)transmitstheslavewakeup
pattern,thisisequivalenttosettingthispropertytoLocalWake.Inaddition,apending
nxWaitfornxCondition_IntfRemoteWakeupreturns.ThisnxWaitdoesnotapplyto
settingthisproperty,becauseyouknowwhenyousetit.

Table 5-1.  Sleep/Wake Action for Master

Request

Current Local State

Sleep Awake 

nxLINSleep_RemoteSleep Noaction Changelocalstate;pause
scheduler;transmit
go-to-sleeprequestframe

nxLINSleep_RemoteWake Changelocalstate;transmit
masterwakeuppattern
(serialbreak);resume
scheduler

Noaction

nxLINSleep_LocalSleep Noaction Changelocalstate

nxLINSleep_LocalWake Changelocalstate;resume
scheduler

Noaction

Table 5-2.  Sleep/Wake Action for Slave

Request

Current Local State 

Sleep Awake 

nxLINSleep_RemoteSleep Error Error

nxLINSleep_RemoteWake Transmitslavewakeup
pattern;changelocalstate
whenfirstbreakfrom
masterisreceived

Noaction

nxLINSleep_LocalSleep Noaction Changelocalstate

nxLINSleep_LocalWake Changelocalstate Noaction
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AccordingtotheLINprotocolstandard,RemoteSleepisnotsupportedforslavemode,so
thatrequestreturnsanerror.

IftheslaveisinSleepstate,andaremotemaster(ECU)transmitsthemasterwakeuppattern,
thisisequivalenttosettingthispropertytoLocalWake.Inaddition,apendingnxWaitfor
nxCondition_IntfRemoteWakeupreturns.ThisnxWaitdoesnotapplytosettingthis
property,becauseyouknowwhenyousetit.
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Interface:LIN:Start Allowed without Bus Power?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfLINAlwStartWoBusPwr

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

TheStartAllowedWithoutBusPower?propertyconfigureswhethertheLINinterfacedoes
notcheckforbuspowerpresentatinterfacestart,orchecksandreportsanerrorifbuspower
ismissing.

Whenthispropertyistrue,theLINinterfacedoesnotcheckforbuspowerpresentatstart,so
noerrorisreportediftheinterfaceisstartedwithoutbuspower.

Whenthispropertyisfalse,theLINinterfacechecksforbuspowerpresentatstart,and
nxErrMissingBusPowerisreportediftheinterfaceisstartedwithoutbuspower.
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Interface:LIN:Termination

Data Type Direction Required? Default

u32 Read/Write No Off(0)

Property Class

XNETSession

Property ID

nxPropSession_IntfLINTerm

Description

Notes Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Thispropertydoesnottakeeffectuntiltheinterfaceisstarted.

TheTerminationpropertyconfigurestheNI-XNETinterfaceLINconnector(port)onboard
termination.Theenumerationisgenericandsupportstwovalues:Off(disabled)andOn
(enabled).

Thefollowingtableliststheacceptedvalues:

PertheLIN2.1standard,theMasterECUhasa~1kterminationresistorbetweenVbatand
Vbus.Therefore,usethispropertyonlyifyouareusingyourinterfaceasthemasteranddo
notalreadyhaveexternaltermination.

FormoreinformationaboutLINcablingandtermination,refertoNI-XNET LIN Hardware.

String Value 

nxLINTerm_Off 0

nxLINTerm_On 1
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Source Terminal Interface Properties

ThiscategoryincludespropertiestoroutetriggersignalsbetweenmultipleDAQmxand
XNETdevices.

Interface:Source Terminal:Start Trigger

Data Type Direction Required? Default

cstr Read/Write No (Disconnected)

Property Class

XNETSession

Property ID

nxPropSession_IntfSrcTermStartTrigger

Description

ThispropertyspecifiesthenameoftheinternalterminaltouseastheinterfaceStartTrigger.
ThedatatypeisNITerminal(DAQmxterminal),representedasastring.

ThispropertyissupportedforCSeriesmodulesinaCompactDAQchassis.Itisnotsupported
forCompactRIO,PXI,orPCI(refertonxConnectTerminalsforthoseplatforms).

ThedigitaltriggersignalatthisterminalisfortheStartInterfacetransition,tobegin
communicationforallsessionsthatusetheinterface.Thispropertyroutesthestarttrigger,but
notthetimebase(usedfortimestampofreceivedframesandcyclictransmitofframes).
RoutingthetimebaseisnotrequiredforCompactDAQ,becauseallmodulesinthechassis
automaticallyuseasharedtimebase.

UsethispropertytoconnecttheinterfaceStartTriggertotriggersinothermodulesand/or
interfaces.Whenyoureadthisproperty,youspecifytheinterfaceStartTriggerasthesource
ofaconnection.Whenyouwritethisproperty,youspecifytheinterfaceStartTriggerasthe
destinationofaconnection,andthevalueyouwriterepresentsthesource.Forexamplesthat
demonstrateuseofthispropertytosynchronizeNI-XNETandNI-DAQmxhardware,referto
theSynchronizationcategorywithintheNI-XNETexamples.

Theconnectionthispropertycreatesisdisconnectedwhenyouclear(close)allsessionsthat
usetheinterface.
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Interface:64bit Baud Rate

Data Type Direction Required? Default

u64 Read/Write Yes(IfNotinDatabase) 0(IfNotinDatabase)

Property Class

XNETSession

Property ID

nxPropSession_IntfBaudRate64

Description

Note Youcanmodifythispropertyonlywhentheinterfaceisstopped.

Note Thispropertyreplacestheformer32-bitproperty.Youstillcanusethebaudrate
valuesusedwiththe32-bitproperty.Thecustom64-bitbaudratesettingrequiresusing
valuesgreaterthan32bit.

TheInterface:64bitBaudRatepropertysetstheCAN,FlexRay,orLINinterfacebaudrate.
Thedefaultvalueforthisinterfacepropertyisthesameasthecluster’sbaudrateinthe
database.Yourapplicationcansetthisinterfacebaudratetooverridethevalueinthedatabase,
orwhennodatabaseisused.

CAN

Whentheuppernibble(0xF0000000)isclear,thisisanumericbaudrate(forexample,
500000).

NI-XNETCANhardwarecurrentlyacceptsthefollowingnumericbaudrates:33333,40000,
50000,62500,80000,83333,100000,125000,160000,200000,250000,400000,500000,
800000,and1000000.

Note The33333baudrateissupportedwithsingle-wiretransceiversonly.

Note Baudratesgreaterthan125000aresupportedwithhigh-speedtransceiversonly.

Whentheuppernibbleissetto0x8(thatis,0x80000000),theremainingbitsprovide
fields formorecustomCANcommunicationbaudrateprogramming.Additionally,ifthe
uppernibbleissetto0xC(thatis,0xC0000000),theremainingbitsprovidefieldsfor
higher-precisioncustomCANcommunicationbaudrateprogramming.Thehigher-precision
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bittimingsfacilitateconnectivitytoaCANFDcluster.Thebaudratemodelsareshowninthe
followingtable:

Thebaudrateformatinadvancedmodeis0x8ABCDDDD,whereA,B,C,andDDDDare
definedasfollows:

• (Re-)SynchronizationJumpWidth(SJW)

– Validprogrammedvaluesare0–3innormalcustommodeand0–15in
high-precisioncustommode.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment2(TSEG2),whichisthetimesegmentafterthesamplepoint

– Validprogrammedvaluesare0–7innormalcustommodeand0–15in
high-precisioncustommode.

– ThisisthePhase_Seg2timefromISO11898–1,12.4.1Bit Encoding/Decoding.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(TSEG1),whichisthetimesegmentbeforethesamplepoint

– Validprogrammedvaluesare1–0xF(1–15decimal)innormalcustommodeand
1–0x3F(1–63decimal)inhigh-precisioncustommode.

– ThisisthecombinationoftheProp_SegandPhase_Seg1timefromISO11898–1,
12.4.1Bit Encoding/Decoding.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• Timequantum(Tq),whichisusedtoprogramthebaudrateprescaler

– Validprogrammedvaluesare125–12800,inincrementsof0x7D(125decimal)ns
fornormalcustommodeand25–12800,inincrementsof0x19(25decimal)nsfor
high-precisioncustommode.

– ThisisthetimequantumfromISO11898–1,12.4.1Bit Encoding/Decoding.

31..28 27..26 25..24 23 22..20 19..16 15..14 13..12 11..8 7..4 3..0

Normal b0000 BaudRate(33.3k–1M)

Custom b1000 Res SJW
(0–3)

TSEG2(0–7) TSEG1
(1–15)

Res Tq(125–0x3200)

High
Precision

b1100 SJW(0–15) TSEG2(0–15) TSEG1(1–63) Tq(25–0x3200)
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Anadvancedbaudrateexampleis0x8014007D.Thisexamplebreaksdownintothe
followingvalues:

• SJW=0x0(0x01inhardware,duetothe+1)

• TSEG2=0x1(0x02inhardware,duetothe+1)

• TSEG1=0x4(0x05inhardware,duetothe+1)

• Tq=0x7D(125nsinhardware)

Eachtimequantais125ns.FromIS011898–1,12.4.1.2Programming of Bit Time,the
nominaltimesegmentslengthisSync_Seg(Fixedat1)+(Prop_Seg+Phase_Seg1)(B)+
Phase_Seg2(C)=1+2+5=8.So,thetotaltimeforabitinthisexampleis8*125ns=
1000 ns=1µs.A1µsbittimeisequivalenttoa1MHzbaudrate.

• Timequantum(Tq),whichisusedtoprogramthebaudrateprescaler

– Validvaluesare25–12800,inincrementsof0x19(25decimal).

– ThisisthetimequantumfromISO11898–1,12.4.1Bit Encoding/Decoding.

• (Re-)SynchronizationJumpWidth(NSJW)

– Validvaluesare0–127.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment1(NTSEG1),whichisthetimesegmentbeforethesamplepoint

– Validvaluesare1–0xFF(1–255decimal).

– ThisistheNTSEG1valuefromtheBoschM_CAN Controller Area Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

• TimeSegment2(NTSEG2),whichisthetimesegmentafterthesamplepoint

– Validvaluesare0-0x7F(0–127decimal).

– ThisistheNTSEG2valuefromtheBoschM_CAN Controller Are a Network User’s 

Manual,version3.2.1.

– Theactualhardwareinterpretationofthisvalueisonemorethantheprogrammed
value.

31..28 45..32 22..16 15..8 6..0

Custom
64 Bit

b1010 Tq NSJW NTSEG1 NTSEG2
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LIN

Whentheuppernibble(0xF0000000)isclear,youcansetonlybaudrateswithinthe
LIN-specifiedrange(2400to20000)fortheinterface.

Whentheuppernibbleissetto0x8(0x80000000),nocheckforbaudratewithin
LIN-specifiedrangeisperformed,andthelowest16bitsofthevaluemaycontainthecustom
baudrate.Anycustomvaluehigherthan65535ismaskedtoa16-bitvalue.Aswiththe
noncustomvalues,theinterfaceinternallycalculatestheappropriatedivisorvaluesto
programintoitsUART.BecausetheinterfaceusestheAtmelATA6620LINtransceiver,
whichisguaranteedtooperatewithintheLIN2.0specificationlimits,therearesomespecial
considerationswhenprogrammingcustombaudratesforLIN:

• TheATA6620transceiverincorporatesaTXdominanttimeoutfunctiontopreventa
faultydeviceitisbuiltintofromholdingtheLINdominantindefinitely.IftheTXline
intothetransceiverisheldinthedominantstatefortoolong,thetransceiverswitchesits
drivertotherecessivestate.ThisplacesalimitonhowlongthebreakfieldofaLIN
headertransmittedbytheinterfacemaybe,andthuslimitsthelowestbaudratethatmay
beset.Atthepointthebaudrateorbreaklengthissetfortheinterface,itinternallyuses
thebaudratebittimeandbreaklengthsettingstocalculatetheresultingbreakduration,
andreturnsanerrorifthatdurationwouldbelongenoughtotriggertheTXdominant
timeout.

• Attheotherendofthebaudrange,theATA6620isspecifiedtoworkupto20000baud.
Whilethecustombitallowsrateshigherthanthattobeprogrammed,thetransceiver
behavioroperatingabovethatrateisnotguaranteed.
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Interface:Echo Transmit?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfEchoTx

Description

TheInterface:EchoTransmit?propertydetermineswhetherFrameInputorSignalInput
sessionscontainframesthattheinterfacetransmits.

Whenthispropertyistrue,andaframetransmitiscompleteforanOutputsession,theframe
isechoedtotheInputsession.FrameInputsessionscanusetheFlagsfieldtodifferentiate
framesreceivedfromthebusandframestheinterfacetransmits.WhenusingnxReadFrame
withtherawframeformat,youcanparsetheFlagsfieldmanuallybyreviewingtheRaw 

Frame Formatsection.SignalInputsessionscannotdifferentiatetheoriginoftheincoming
data.

Note Echoedframesareplacedintotheinputsessionsonlyaftertheframetransmitis
complete.Iftherearebusproblems(forexample,nolistener)suchthattheframedidnot
transmit,theframeisnotreceived.
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Interface:Output Stream List

Data Type Direction Required? Default

nxDatabaseRef_t[] Read/Write No EmptyArray

Property Class

XNETSession

Property ID

nxPropSession_IntfOutStrmList

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

TheOutputStreamListpropertyprovidesalistofframesforusewiththereplayfeature
(Interface:OutputStreamTimingpropertysettonxOutStrmTimng_ReplayExclusiveor
nxOutStrmTimng_ReplayInclusive).InReplayExclusivemode,thehardwaretransmits
onlyframesthatdonotappearinthelist.InReplayInclusivemode,thehardwaretransmits
onlyframesthatappearinthelist.ForaLINinterface,theheaderofeachframewrittento
streamoutputistransmitted,andtheExclusiveorInclusivemodecontrolstheresponse
transmission.Usingthesemodes,youcaneitheremulateanECU(ReplayInclusive,where
thelistcontainstheframestheECUtransmits)ortestanECU(ReplayExclusive,wherethe
listcontainstheframestheECUtransmits),orsomeothercombination.

Thisproperty’sdatatypeisanarrayofdatabasehandlestoframes.Ifyouarenotusinga
databasefileorprefertospecifytheframesusingCANarbitrationIDsorLINunprotected
IDs,youcanuseInterface:OutputStreamListByIDinsteadofthisproperty.
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Interface:Output Stream List By ID

Data Type Direction Required? Default

u32[] Read/Write No EmptyArray

Property Class

XNETSession

Property ID

nxPropSession_IntfOutStrmListById

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

TheOutputStreamListByIDpropertyprovidesalistofframesforusewiththereplay
feature(Interface:OutputStreamTimingpropertysetto
nxOutStrmTimng_ReplayExclusiveornxOutStrmTimng_ReplayInclusive).

ThispropertyservesthesamepurposeasInterface:OutputStreamList,inthatitprovidesa
listofframesforreplayfiltering.Thispropertyprovidesanalternateformatforyoutospecify
theframesbytheirCANarbitrationIDorLINunprotectedID.Theproperty’sdatatypeisan
arrayofunsigned32-bitinteger(u32).EachintegerrepresentsaCANorLINframe’s
identifier,usingthesameencodingastheRaw Frame Format.

WithineachCANframeIDvalue,bit29(hex20000000)indicatestheCANidentifierformat
(setforextended,clearforstandard).Ifbit29isclear,thelower11bits(0–10)containthe
CANframeidentifier.Ifbit29isset,thelower29bits(0–28)containtheCANframe
identifier.LINframeIDvaluesmaybewithintherangeofpossibleLINIDs(0–63).
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Interface:Output Stream Timing

Data Type Direction Required? Default

u32 Read/Write No Immediate

Property Class

XNETSession

Property ID

nxPropSession_IntfOutStrmTimng

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

TheOutputStreamTimingpropertyconfigureshowthehardwaretransmitsframesqueued
usingaFrameOutputStreamsession.Thefollowingtableliststheacceptedvalues:

WhenyouconfigurethispropertytobenxOutStrmTimng_Immediate,framesare
dequeuedfromthequeueandtransmittedimmediatelytothebus.Thehardwaretransmitsall
framesinthequeueasfastaspossible.

WhenyouconfigurethispropertyasnxOutStrmTimng_ReplayExclusiveor
nxOutStrmTimng_ReplayInclusive,thehardwareisplacedintoaReplaymode.Inthis
mode,thehardwareevaluatestheframetimestampsandattemptstomaintaintheoriginal
transmissiontimesasthetimestampstoredintheframeindicates.Theactualtransmission
timeisbasedontherelativetimedifferencebetweenthefirstdequeuedframeandthetime
containedinthedequeuedframe.

Wheninoneofthereplaymodes,youcanusetheInterface:OutputStreamListpropertyto
supplyalist.InReplayExclusivemode,thehardwaretransmitsonlyframesthatdonot
appearinthelist.InReplayInclusivemode,thehardwaretransmitsonlyframesthatappear
inthelist.Usingthesemodes,youcaneitheremulateanECU(ReplayInclusive,wherethe
listcontainstheframestheECUtransmits)ortestanECU(ReplayExclusive,wherethelist

Enumeration Value 

nxOutStrmTimng_Immediate 0

nxOutStrmTimng_ReplayExclusive 1

nxOutStrmTimng_ReplayInclusive 2
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containstheframestheECUtransmits),orsomeothercombination.Youcanreplayallframes
byusingReplayExclusivemodewithoutsettinganylist.

Special Considerations for LIN

OnlyLINinterfaceasMastersupportsstreamoutput.Youdonotneedtosettheinterface
explicitlytoMasterifyouwanttousestreamoutput.Justcreateastreamoutputsession,and
thedriverautomaticallysetstheinterfacetoMasteratinterfacestart.

Youcanuseimmediatemodetotransmitaheaderorfullframe.Youcantransmitonlythe
headerforaframebywritingtheframetostreamoutputwiththedesiredIDandanempty
datapayload.Youcantransmitafullframebywritingtheframetostreamoutputwiththe
desiredIDanddatapayload.IfyouwriteafullframeforIDntostreamoutput,andyouhave
createdaframeoutputsessionforframewithIDn,thestreamoutputdatatakespriority(the
streamoutputframedataistransmittedandnottheframeoutputdata).Ifyouwriteafull
frametostreamoutput,buttheframehasnotbeendefinedinthedatabase,theframetransmits
withEnhancedchecksum.Tocontrolthechecksumtypetransmittedforaframe,youfirst
mustcreatetheframeinthedatabaseandassignittoanECUusingtheLINspecificationyou
desire(thespecificationnumberdeterminesthechecksumtype).Youthenmustcreateaframe
outputobjecttotransmittheresponsefortheframe,andusestreamoutputtotransmitthe
header.Similarly,totransmitncorruptedchecksumsforaframe,youfirstmustcreateaframe
objectinthedatabase,createaframeoutputsessionforit,setthetransmitncorrupted
checksumsproperty,andthenusestreamoutputtotransmittheheader.

Regardingevent-triggeredframehandlingforimmediatemode,ifthehardwarecandetermine
thatanIDisforanevent-triggeredframe,whichmeansanevent-triggeredframehasbeen
definedfortheIDinthedatabase,theframeisprocessedasifitwereinanevent-triggered
slotinaschedule.Ifyouwriteafullframewithevent-triggeredID,thefullframeis
transmitted.Ifthereisnocollision,thenextstreamoutputframeisprocessed.Ifthereisa
collision,thehardwareexecutesthecollision-resolvingschedule.Thehardwareretransmits
theframeresponseatthecorrespondingslottimeinthecollisionresolvingschedule.Ifyou
writeaheaderframewithanevent-triggeredIDandthereisnocollision,thenextstream
outputframeisprocessed.Ifthereisacollision,thehardwareexecutesthecollision-resolving
schedule.

Youcanmixuseofthehardwareschedulerandstreamoutputimmediatemode.Basically,the
hardwaretreatseachstreamoutputframeasaseparaterun-onceschedulecontainingasingle
slotfortheframe.Transmissionofastreamoutputframemayinterruptarun-continuous
schedule,butmaynotinterruptarun-onceschedule.Transmissionofstreamoutputframesis
interleavedwithrun-continuousscheduleslotexecutions,dependingontheapplication
timingofwritestostreamoutput.Streamoutputisprioritizedtotheequivalentofthelowest
prioritylevelforarun-onceschedule.Ifyouwriteoneormorerun-oncescheduleswith
higher-than-lowestpriorityandwriteframestostreamoutput,alltherun-onceschedulesare
executedbeforestreamoutputtransmitsanything.Ifyouwriteoneormorerun-once
scheduleswiththelowestpriorityandwriteframestostreamoutput,therun-onceschedules
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executeintheorderyouwrotethem,andareinterleavedwithstreamoutputframes,
dependingontheapplicationtimingofwritestostreamoutputandwritesofrun-once
schedulechanges.

Incontrasttotheimmediatemode,neitherreplaymodeallowsfortheconcurrentuseofthe
hardwarescheduler,andanerrorisreportedifyouattempttodoso.Event-triggeredframe
handlingisdifferentforthereplaymodes.IfthehardwarecandeterminethatanIDisforan
event-triggeredframe,whichmeansanevent-triggeredframehasbeendefinedfortheIDin
thedatabase,theframeistransmittedasifitwerebeingtransmittedduringthe
collision-resolvingschedulefortheeventtriggeredframe.Thefullframeistransmittedwith
theData[0]value(theunderlyingunconditionalframeID),copiedintotheheaderID.Ifa
framecannotbefoundinthedatabase,itistransmittedwithEnhancedchecksum.Otherwise,
itistransmittedwiththechecksumtypedefinedinthedatabase.

Thereplymodesprovideaneasymeanstoreplayheadersonly,fullframesonly,orsomemix
ofthetwo.Foreitherreplaymode,theheaderforeachframeisalwaystransmittedandthe
slotdelayispreserved.Forreplayinclusive,ifyouwantonlytoreplayheaders,leavethe
Interface:OutputStreamListpropertyempty.Toreplaysomeoftheresponses,addtheir
framestoInterface:OutputStreamList.ForframesthatarenotinInterface:OutputStream
List,youarefreetocreateframeoutputobjectsforthem,forwhichyoucanchangethe
checksumtypeortransmitcorruptedchecksums.

Thereisanotherconsiderationforthereplayofdiagnosticslaveresponseframes.Becausethe
masteralwaystransmitsonlythediagnosticslaveresponseheader,andaslavetransmitsthe
responseifitsNADmatchestheonetransmittedintheprecedingmasterrequestframe,an
arrayofframesforreplaymightincludemultipleslaveresponseframes(eachhavingthesame
slaveresponseheaderID)transmittedbydifferentslaves(eachhavingadifferentNADvalue
inthedatapayload).Ifyouareusinginclusivemode,youcanchoosenottoreplayanyslave
responseframesbynotincludingtheslaveresponseframeinInterface:OutputStreamList.
Youcanchoosetoreplaysomeoralloftheslaveresponseframesbyfirstincludingtheslave
responseframeinInterface:OutputStreamList,thenincludingtheNADvaluesfortheslave
responsesyouwanttoplayback,inInterface:LIN:OutputStreamSlaveResponseListBy
NAD.Inthisway,youhavecompletecontroloverwhichslaveresponsesarereplayed(which
diagnosticslavesyouemulate).Replayofadiagnosticmasterrequestframeishandledlike
replayofanyotherframe;theheaderisalwaystransmitted.Usingtheinclusivemodeasan
example,theresponsemayormaynotbetransmitteddependingonwhetherornotthemaster
requestframeisinInterface:OutputStreamList.

Runtime Behavior

Whenthehardwareisinareplaymode,thefirstframereceivedfromtheapplicationis
consideredthestarttime,andallsubsequentframesaretransmittedattheappropriatedelta
fromthestarttime.Forexample,ifthefirstframehasatimestampof12:01.123,andthe
secondframehasatimestampof12:01.456,thesecondframeistransmitted333msafterthe
firstframe.
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Ifaframe’stimeisidenticalorgoesbackwardsrelativetothefirsttimestamp,thisistreated
asanewstarttime,andtheframeistransmittedimmediatelyonthebus.Subsequentframes
arecomparedtothisnewstarttimetodeterminethetransmissiontime.Forexample,assume
thattheapplicationsendsthehardwarefourframeswiththefollowingtimestamps:
12:01.123,12:01.456,12:01.100,and12:02.100.Inthisscenario,thefirstframetransmits
immediately,thesecondframetransmits333msafterthefirst,thethirdtransmits
immediatelyafterthesecond,andthefourthtransmitsonesecondafterthethird.Usingthis
behavior,youcanreplayalogfileofframesrepeatedly,andeachnewreplayofthefilebegins
withnewtiming.

Aframewhosetimestampgoesbackwardsrelativetotheprevioustimestamp,butstillis
forwardrelativetothestarttime,istransmittedimmediately.Forexample,assumethatthe
applicationsendsthehardwarefourframeswiththefollowingtimestamps:12:01.123,
12:01.456,12:01.400,and12:02.100.Inthisscenario,thefirstframetransmitsimmediately,
thesecondframetransmits333msafterthefirst,thethirdtransmitsimmediatelyafterthe
second,andthefourthtransmits544msafterthethird.

WhenaframewithannxFrameType_Special_Delayframetypeisreceived,thehardware
delaysfortherequestedtime.Thenextframetobedequeuedistreatedasanewfirstframe
andtransmittedimmediately.YoucanuseaDelayFramewithatimeof0torestarttime
quickly.Ifyoureplayalogfileofframesrepeatedly,youcaninsertaDelayFrameatthestart
ofeachreplaytoinsertadelaybetweeneachiterationthroughthefile.

WhenaframewithannxFrameType_Special_StartTriggerframetypeisreceived,the
hardwaretreatsthisframeasanewfirstframeandusestheabsolutetimeassociatedwiththis
frameasthenewstarttime.Subsequentframesarecomparedtothisnewstarttimeto
determinethetransmissiontime.UsingaStartTriggerisespeciallyusefulwhen
synchronizingwithdataacquisitionproductssothatyoucanreplaythefirstframeatthe
correcttimerelativetothestarttriggerforaccuratesynchronizedreplay.

Restrictions on Other Sessions

WhenyouuseImmediatemode,therearenorestrictionsonframesthatyouuseinother
sessions.

WhenyouuseReplayInclusivemode,youcancreateoutputsessionsthatuseframesthatdo
notappearintheInterface:OutputStreamListproperty.Attemptingtocreateanoutput
sessionthatusesaframefromtheInterface:OutputStreamListpropertyresultsinanerror.
Inputsessionshavenorestrictions.

WhenyouuseReplayExclusivemode,youcannotcreateanyotheroutputsessions.
Attemptingtocreateanoutputsessionreturnsanerror.Inputsessionshavenorestrictions.
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Interface:Start Trigger Frames to Input Stream?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfStartTrigToInStrm

Description

ThenxPropSession_IntfStartTrigToInStrmpropertyconfiguresthehardwareto
placeastarttriggerframeintotheStreamInputqueueafteritisgenerated.AStartTrigger
frameisgeneratedwhentheinterfaceisstarted.Theinterfacestartprocessisdescribedin
Interface Transitions.Formoreinformationaboutthestarttriggerframe,refertoSpecial 

Frames.

ThestarttriggerframeisespeciallyusefulifyouplantologandreplayCANdata.
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Interface:Bus Error Frames to Input Stream?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_IntfBusErrToInStrm

Description

Note OnlyCANandLINinterfacescurrentlysupportthisproperty.

ThenxPropSession_IntfBusErrToInStrmpropertyconfiguresthehardwaretoplacea
CANorLINbuserrorframeintotheStreamInputqueueafteritisgenerated.Abuserror
frameisgeneratedwhenthehardwaredetectsabuserror.Formoreinformationaboutthebus
errorframe,refertoSpecial Frames.

Session:Application Protocol

Data Type Direction Required? Default

u32 ReadOnly N/A None

Property Class

XNETSession

Property ID

nxPropSession_ApplicationProtocol

Description

Thispropertyreturnstheapplicationprotocolthatthesessionuses.

ThedatabaseusedwithnxCreateSessiondeterminestheapplicationprotocol.

Thevalues(enumeration)forthispropertyare:

0 nxAppProtocol_None

1 nxAppProtocol_J1939
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SAE J1939:ECU

Data Type Direction Required? Default

nxDatabaseRef_t WriteOnly No Unassigned

Property Class

XNETSession

Property ID

nxPropSession_J1939ECU

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.Thedatabase
fromwhichtheECUreferenceispassedinthispropertymustbeopenwhenthisproperty
iscalled,becausedatabasereferencesarevalidonlywhenthedatabaseisopen.

ThispropertyassignsadatabaseECUtoaJ1939session.Settingthispropertychangesthe
nodeaddressandJ193964-bitECUnameofthesessiontothevaluesstoredinthedatabase
ECUobject.Changingthenodeaddressstartsanaddressclaimingprocedure,asdescribedin
theSAEJ1939:NodeAddressproperty.

YoucanassignthesameECUtomultiplesessionsrunningonthesameCANinterface(for
example,CAN1).AllsessionswiththesameassignedECUrepresentoneJ1939node.

IfmultiplesessionshaveassignedthesameECU,settingtheSAEJ1939:NodeAddress
propertyinonesessionchangestheaddressinallsessionswiththesameassignedECU
runningonthesameCANinterface.

Formoreinformation,refertotheSAEJ1939:NodeAddressproperty.
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SAE J1939:ECU Busy

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSession

Property ID

nxPropSession_J1939ECUBusy

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

BusyisaspecialECUstatedefinedintheSAEJ1939standard.AbusyECUreceives
subsequentRTSmessageswhilehandlingapreviousRTS/CTScommunication.

IftheECUcannotrespondimmediatelytoanRTSrequest,theECUmaysendCTSHold
messages.Inthiscase,theoriginatorreceivesinformationaboutthebusystateandwaitsuntil
theECUleavesthebusystate.(Thatis,theECUnolongersendsCTSHoldmessagesand
sendsthefirstCTSmessagewiththerequesteddata.)

UsetheECUBusypropertytosimulatethisECUbehavior.IfabusyXNETECUreceivesa
CTSmessage,itsendsCTSHoldmessagesinsteadofCTSdatamessagesimmediately.
Afterward,ifclearingthebusyproperty,theXNETECUresumeshandlingthetransport
protocolstartingwithCTSdatamessages,astheoriginatorexpects.
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SAE J1939:Hold Time Th

Data Type Direction Required? Default

f64 Read/Write No 0.5s

Property Class

XNETSession

Property ID

nxPropSession_J1939HoldTimeTh

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangestheHoldTimeTimeoutvalueattherespondernode.Thevalueisthe
maximumtimebetweenaTP.CM_CTSholdmessageandthenextTP.CM_CTSmessage,in
seconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Maximum Repeat CTS

Data Type Direction Required? Default

u32 Read/Write No 2

Property Class

XNETSession

Property ID

nxPropSession_J1939MaxRepeatCTS

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

Thispropertylimitsthenumberofrequestsforretransmissionofdatapacket(s)usingthe
TP.CM_CTSmessage.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Node Address

Data Type Direction Required? Default

u32 Read/Write No Null(254)

Property Class

XNETSession

Property ID

nxPropSession_J1939Address

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthenodeaddressofaJ1939sessionbystartinganaddressclaiming
procedure.Aftersettingthispropertytoavalidvalue(253),readingthepropertyreturnsthe
nulladdress(254)untiltheaddressisgranted.Pollthepropertyandwaituntiltheaddressgets
toavalidvalueagainbeforestartingtowrite.RefertotheNI-XNETexamplesthat
demonstratethisprocedure.

Thenodeaddressvaluedeterminesthesourceaddressinatransmittingsessionora
destinationaddressinareceivingsession.Thesourceaddressintheextendedframeidentifier
isoverwrittenwiththenodeaddressofthesessionbeforetransmitting.

Asessionwithanull(254)orglobaladdress(255)receivesallmessagessentonthebus,but
cannottransmitmessages.Asessionwithanassignedaddressoflessthan254receivesonly
messagessenttothisaddressorglobalmessages,butnotmessagessenttoothernodes.This
sessionalsocantransmitmessages.

InNI-XNET,youcanassignthesameJ1939nodeaddresstomultiplesessionsrunningonthe
sameinterface(forexample,CAN1).ThosesessionsrepresentoneJ1939node.Byassigning
differentJ1939nodeaddressestomultiplesessionsrunningonthesameinterface,youalso
cancreatemultiplenodesonthesameinterface.

IfaJ1939ECUisassignedtomultiplesessions,changingtheaddressinonesessionalso
changestheaddressinallothersessionswiththesameassignedECU.

Formoreinformation,refertotheSAEJ1939:ECUproperty.
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SAE J1939:NodeName

Data Type Direction Required? Default

u64 Read/Write Yes 0

Property Class

XNETSession

Property ID

nxPropSession_J1939Name

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthenamevalueofaJ1939session.Thenameisanunsigned64-bit
integervalue.BesidetheSAEJ1939:NodeAddressproperty,thevalueisspecifictotheECU
youwanttoemulateusingthesession.Thatmeansthesessioncanactasifitwerethe
real-worldECU,usingtheidenticaladdressandnamevalue.

Thenamevalueisusedwithintheaddressclaimingprocedure.IftheECU(session)wantsto
claimitsaddress,itsendsoutanaddressclaimingmessage.ThatmessagecontainstheECU
addressandthenamevalueofthecurrentsession’sECU.IfthereisanotherECUwithinthe
networkwithanidenticaladdressbutlowernamevalue,thecurrentsessionlosesitsaddress.
Inthiscase,thesessioncannotsendoutfurthermessages,andalladdressedmessagesusing
thepreviousaddressofthecurrentsessionareaddressedtoanotherECUwithinthenetwork.

Themostsignificantbit(bit63)intheNodeNamedefinestheECU’sarbitraryaddress
capability(bit63=1meansitisarbitraryaddresscapable).Ifthenodecannotusethe
assignedaddress,itautomaticallytriestoclaimanotherrandomvaluebetween128and247
untilitissuccessful.

IfmultiplesessionsareassignedthesameECU,settingtheSAEJ1939.NodeNameproperty
inonesessionchangestheaddressinallsessionswiththesameassignedECUrunningonthe
sameCANinterface.

Thenamevaluehasmultiplebitfields,asdescribedinSAEJ1939-81(Network
Management).Asingle64-bitvaluerepresentsthenamevaluewithinXNET.

Formoreinformation,refertotheSAEJ1939:NodeAddressproperty.
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SAE J1939:Number of Packets Received

Data Type Direction Required? Default

u32 Read/Write No 255

Property Class

XNETSession

Property ID

nxPropSession_J1939NumPacketsRecv

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

Thispropertychangesthemaximumnumberofdatapacket(s)thatcanbereceivedinone
blockattherespondernode.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Number of Packets Response

Data Type Direction Required? Default

u32 Read/Write No 255

Property Class

XNETSession

Property ID

nxPropSession_J1939NumPacketsResp

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

Thispropertylimitsthemaximumnumberofpacketsinaresponse.Thisallowstheoriginator
nodetolimitthenumberofpacketsintheTP.CM_CTSmessage.Whentheresponder
complieswiththislimit,itensuresthesenderalwayscanretransmitpacketsthattheresponder
maynothavereceived.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Response Time Tr_GD

Data Type Direction Required? Default

f64 Read/Write No 0.05s

Property Class

XNETSession

Property ID

nxPropSession_J1939ResponseTimeTrGD

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangestheDeviceResponseTimeforglobaldestinationmessages
(TP.CM_BAMmessages).Thevalueisthemaximumdelaybetweensendingtwo
TP.CM_BAMmessages,inseconds.Therecommendedrangeis0.05–200s.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Response Time Tr_SD

Data Type Direction Required? Default

f64 Read/Write No 0.05s

Property Class

XNETSession

Property ID

nxPropSession_J1939ResponseTimeTrSD

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangestheDeviceResponseTimevalueforspecificdestinationmessages
(TP.CM_RTS/CTSmessages).Thevalueisthemaximumtimebetweenreceivingamessage
andsendingtheresponsemessage,inseconds.Therecommendedrangeis0.05–0.200s.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T1

Data Type Direction Required? Default

f64 Read/Write No 0.75s

Property Class

XNETSession

Property ID

nxPropSession_J1939TimeoutT1

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT1valuefortherespondernode.Thevalueisthemaximum
gapbetweentworeceivedTP.DTmessagesinseconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T2

Data Type Direction Required? Default

f64 Read/Write No 1.25s

Property Class

XNETSession

Property ID

nxPropSession_J1939TimeoutT2

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT2valueattherespondernode.Thisvalueisthemaximum
gapbetweensendingouttheTP.CM_CTSmessageandreceivingthenextTP.DTmessage,in
seconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T3

Data Type Direction Required? Default

f64 Read/Write No 1.25s

Property Class

XNETSession

Property ID

nxPropSession_J1939TimeoutT3

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT3valueattheoriginatornode.Thisvalueisthemaximum
gapbetweensendingoutaTP.CM_RTSmessageorthelastTP.DTmessageandreceivingthe
TP.CM_CTSresponse,inseconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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SAE J1939:Timeout T4

Data Type Direction Required? Default

f64 Read/Write No 1.05s

Property Class

XNETSession

Property ID

nxPropSession_J1939TimeoutT4

Description

Note ThispropertyappliestoonlytheCANJ1939applicationprotocol.

ThispropertychangesthetimeoutT4valueattheoriginatornode.Thisvalueisthemaximum
gapbetweentheTP.CM_CTSholdmessageandthenextTP.CM_CTSmessage,inseconds.

Thispropertyisrelatedtohandlingthetransportprotocol.
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Frame Properties

Thissectionincludestheframe-specificpropertiesinthesessionpropertynode.

CAN Frame Properties

ThiscategoryincludesCAN-specificframeproperties.

Frame:CAN:Start Time Offset

Data Type Direction Required? Default

double WriteOnly No –1

Property Class

XNETSession

Property ID

nxPropSessionSub_CANStartTimeOff

Description

Usethispropertytoconfiguretheamountoftimethatmustelapsebetweenthesessionbeing
startedandthetimethatthefirstframeistransmittedacrossthebus.Thisisdifferentthanthe
cyclicrate,whichdeterminesthetimebetweensubsequentframetransmissions.

Usethispropertytohavemorecontroloverthescheduleofframesonthebus,tooffermore
determinismbyconfiguringcyclicframestobespacedevenly.

Ifyoudonotsetthispropertyoryousetittoanegativenumber,NI-XNETchoosesthisstart
timeoffsetbasedonthearbitrationidentifierandperiodictransmittime.

Thispropertytakeseffectwheneverasessionisstarted.Ifyoustopasessionandrestartit,the
starttimeoffsetisre-evaluated.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
nxSetSubPropertyfunctiontolearnmoreaboutsettingapropertyonanactiveframe.
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Frame:CAN:Transmit Time

Data Type Direction Required? Default

double WriteOnly No FromDatabase

Property Class

XNETSession

Property ID

nxPropSessionSub_CANTxTime

Description

Usethispropertytochangetheframe’stransmittimewhilethesessionisrunning.The
transmittimeistheamountoftimethatmustelapsebetweensubsequenttransmissionsofa
cyclicframe.Thedefaultvalueofthispropertycomesfromthedatabase(theXNETFrame
CAN:TransmitTimeproperty).

Ifyousetthispropertywhileaframeobjectiscurrentlystarted,theframeobjectisstopped,
thecyclicrateupdated,andthentheframeobjectisrestarted.Becauseofthestoppingand
starting,theframe’sstarttimeoffsetisre-evaluated.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
nxSetSubPropertyfunctiontolearnmoreaboutsettingapropertyonanactiveframe.

Note Thefirsttimeaqueuedframeobjectisstarted,theXNETframe’stransmittime
determinestheobject’sdefaultqueuesize.Changingthisratehasnoimpactonthequeue
size.Dependingonhowyouchangetherate,thequeuemaynotbesufficienttostoredata
foranextendedperiodoftime.YoucanmitigatethisbysettingthesessionQueueSize
propertytoprovidesufficientstorageforallratesyouuse.Ifyouareusingasingle-point
session,thisisnotrelevant.
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Frame:LIN:Transmit N Corrupted Checksums

Data Type Direction Required? Default

u32 WriteOnly No 0

Property Class

XNETSession

Property ID

nxPropSessionSub_LINTxNCorruptedChksums

Description

Whensettoanonzerovalue,thispropertycausesthenextNnumberofchecksumstobe
corrupted.Thechecksumiscorruptedbynegatingthevaluecalculatedperthedatabase;
(EnhancedValue * –1)or(ClassicValue * –1).Thispropertyisvalidonlyforoutput
sessions.Iftheframeistransmittedinanunconditionalorsporadicscheduleslot,Nisalways
decrementedforeachframetransmission.Iftheframeistransmittedinanevent-triggeredslot
andacollisionoccurs,Nisnotdecremented.Inthatcase,Nisdecrementedonlywhenthe
collisionresolvingscheduleisexecutedandtheframeissuccessfullytransmitted.Iftheframe
istheonlyonetotransmitintheevent-triggeredslot(nocollision),Nisdecrementedat
event-triggeredslottime.

ThispropertyisusefulfortestingECUbehaviorwhenacorruptedchecksumistransmitted.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
nxSetSubPropertypropertytolearnmoreaboutsettingapropertyonanactiveframe.
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Frame:Skip N Cyclic Frames

Data Type Direction Required? Default

u32 WriteOnly No 0

Property Class

XNETSession

Property ID

nxPropSessionSub_SkipNCyclicFrames

Description

Note OnlyCANinterfacescurrentlysupportthisproperty.

Whensettoanonzerovalue,thispropertycausesthenextNcyclicframestobeskipped.
Whentheframe’stransmissiontimearrivesandtheskipcountisnonzero,aframevalueis
dequeued(ifthisisnotasingle-pointsession),andtheskipcountisdecremented,butthe
frameactuallyisnottransmittedacrossthebus.Whentheskipcountdecrementstozero,
subsequentcyclictransmissionsresume.Thispropertyisvalidonlyforoutputsessionsand
frameswithcyclictiming(thatis,notevent-basedframes).

ThispropertyisusefulfortestingofECUbehaviorwhenacyclicframeisexpected,butis
missingforNcycles.

Note Thispropertyaffectstheactiveframeobjectinthesession.Reviewthe
nxSetSubPropertypropertytolearnmoreaboutsettingapropertyonanactiveframe.
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Auto Start?

Data Type Direction Required? Default

Boolean Read/Write No True

Property Class

XNETSession

Property ID

nxPropSession_AutoStart

Description

AutomaticallystartstheoutputsessiononthefirstcalltotheappropriatenxWritefunction.

Forinputsessions,startalwaysisperformedwithinthefirstcalltotheappropriatenxRead
function(ifnotalreadystartedusingnxStart).Thisisdonebecausethereisnoknownuse
caseforreadingastoppedinputsession.

Foroutputsessions,aslongasthefirstcalltotheappropriatenxWritefunctioncontains
validdata,youcanleavethispropertyatitsdefaultvalueoftrue.Ifyouneedtocallthe
appropriatenxWritefunctionmultipletimespriortostartingthesession,orifyouare
startingmultiplesessionssimultaneously,youcansetthispropertytofalse.Aftercallingthe
appropriatenxWritefunctionasdesired,youcancallnxStarttostartthesession(s).

Whenautomaticstartisperformed,itisequivalenttonxStartwithscopesettoNormal.
Thisstartsthesessionitself,andiftheinterfaceisnotalreadystarted,itstartsthe
interface also.
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ClusterName

Data Type Direction Required? Default

cstr ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_ClusterName

Description

Thispropertyreturnsthecluster(network)usedwithnxCreateSession.

DatabaseName

Data Type Direction Required? Default

cstr ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_DatabaseName

Description

ThispropertyreturnsthedatabaseusedwithnxCreateSession.
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List

Data Type Direction Required? Default

cstr ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_List

Description

Thispropertyreturnsacommaseparatedlistofframesorsignalsinthesession.

ForaFrameInputorFrameOutputsession,thispropertyreturnsalistofframes.ForaSignal
Input/Outputsession,itreturnsthelistofsignals.

Mode

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_Mode

Description

Thispropertyreturnsthesessionmode(ring).Youprovidedthismodewhenyoucreatedthe
session.Formoreinformation,refertoSession Modes.
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Number in List

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_NumInList 

Description

Thispropertyreturnsthenumberofframesorsignalsinthesession’slist.Thisisaquickway
togetthesizeoftheListproperty.

Number of Values Pending

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_NumPend

Description

Thispropertyreturnsthenumberofvalues(framesorsignals)pendingforthesession.

Forinputsessions,thisisthenumberofframe/signalvaluesavailabletotheappropriate
nxReadfunction.IfyoucalltheappropriatenxReadfunctionwithnumber to readofthis
numberandtimeoutof0.0,theappropriatenxReadfunctionshouldreturnthisnumberof
valuessuccessfully.

Foroutputsessions,thisisthenumberofframes/signalvaluesprovidedtotheappropriate
nxWritefunctionbutnotyettransmittedontothenetwork.
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StreamframesessionsusingFlexRayorCANFDprotocolmayuseavariablesizeofframes.
Inthesecases,thispropertyassumesthelargestpossibleframesize.Ifyouusesmaller
frames,therealnumberofpendingvaluesmightbehigher.

Thelargestpossibleframessizesare:

• CANFD:64bytepayload.

• FlexRay:Thehighervalueoftheframesizeinthestaticsegmentandthemaximum
framesizeinthedynamicsegment.TheXNETClusterFlexRay:PayloadLength
Maximumpropertyprovidesthisvalue.
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Number of Values Unused

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_NumUnused

Description

Thispropertyreturnsthenumberofvalues(framesorsignals)unusedforthesession.Ifyou
getthispropertypriortostartingthesession,itprovidesthesizeoftheunderlyingqueue(s).
ContrarytotheQueueSizeproperty,thisvalueisinnumberofframesforFrameI/O,not
numberofbytes;forSignalI/O,itisthenumberofsignalvaluesinbothcases.Afterstart,
thispropertyreturnsthequeuesizeminustheNumberofValuesPendingproperty.

Forinputsessions,thisisthenumberofframe/signalvaluesunusedintheunderlying
queue(s).

Foroutputsessions,thisisthenumberofframe/signalvaluesyoucanprovidetoasubsequent
calltotheappropriatenxWritefunction.IfyoucalltheappropriatenxWritefunctionwith
thisnumberofvaluesandtimeoutof0.0,itshouldreturnsuccess.

StreamframesessionsusingFlexRayorCANFDprotocolmayuseavariablesizeofframes.
Inthesecases,thispropertyassumesthelargestpossibleframesize.Ifyouusesmaller
frames,therealnumberofpendingvaluesmightbehigher.

Thelargestpossibleframessizesare:

• CANFD:64bytepayload.

• FlexRay:Thehighervalueoftheframesizeinthestaticsegmentandthemaximum
framesizeinthedynamicsegment.TheXNETClusterFlexRay:PayloadLength
Maximumpropertyprovidesthisvalue.
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Payload Length Maximum

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_PayldLenMax

Description

Thispropertyreturnsthemaximumpayloadlengthofallframesinthissession,expressedas
bytes(0–254).

ThispropertydoesnotapplytoSignalsessions(onlyFramesessions).

ForCANStream(InputandOutput),thispropertydependsontheXNETClusterCAN:I/O
Modeproperty.IftheI/OmodeisCAN,thispropertyis8bytes.IftheI/Omodeis
nxCANioMode_CAN_FDornxCANioMode_CAN_FD_BRS,thispropertyis64bytes.

ForLINStream(InputandOutput),thispropertyalwaysis8bytes.ForFlexRayStream
(InputandOutput),thispropertyisthesameastheXNETClusterFlexRay:PayloadLength
Maximumpropertyvalue.ForQueuedandSingle-Point(InputandOutput),thisisthe
maximumpayloadofallframesspecifiedintheListproperty.

Protocol

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETSession

Property ID

nxPropSession_Protocol

Description

Thispropertyreturnstheprotocolthattheinterfaceinthesessionuses.

Thevalues(enumeration)forthispropertyare:
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0 CAN

1 FlexRay

2 LIN
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Queue Size

Data Type Direction Required? Default

u32 Read/Write No RefertoDescription

Property Class

XNETSession

Property ID

nxPropSession_QueueSize

Description

Foroutputsessions,queuesstoredatapassedtotheappropriatenxWritefunctionandnotyet
transmittedontothenetwork.Forinputsessions,queuesstoredatareceivedfromthenetwork
andnotyetobtainedusingtheappropriatenxReadfunction.

Formostapplications,thedefaultqueuesizesaresufficient.Youcanwritetothispropertyto
overridethedefault.Whenyouwrite(set)thisproperty,youmustdosopriortothefirst
sessionstart.YoucannotsetthispropertyagainaftercallingnxStop.

ForsignalI/Osessions,thispropertyisthenumberofsignalvaluesstored.Thisisanalogous
tothenumberofvaluesyouusewiththeappropriatenxReadornxWritefunction.

ForframeI/Osessions,thispropertyisthenumberofbytesofframedatastored.

ForstandardCANandLINframeI/Osessions,eachframeusesexactly24bytes.Youcanuse
thisnumbertoconverttheQueueSize(inbytes)to/fromthenumberofframevalues.

ForCANFDandFlexRayframeI/Osessions,eachframevaluesizecanvarydependingon
thepayloadlength.Formoreinformation,refertoRaw Frame Format.

ForSignalI/OXYsessions,youcanusesignalsfrommorethanoneframe.Withinthe
implementation,eachframeusesadedicatedqueue.Accordingtotheformulasbelow,the
defaultqueuesizescanbedifferentforeachframe.IfyoureadthedefaultQueueSize
propertyforaSignalInputXYsession,thelargestqueuesizeisreturned,sothatacalltothe
appropriatenxReadfunctionofthatsizecanemptyallqueues.IfyoureadthedefaultQueue
SizepropertyforaSignalOutputXYsession,thesmallestqueuesizeisreturned,sothata
calltotheappropriatenxWritefunctionofthatsizecansucceedwhenallqueuesareempty.
IfyouwritetheQueueSizepropertyforaSignalI/OXYsession,thatsizeisusedforall
frames,soyoumustensurethatitissufficientfortheframewiththefastesttransmittime.

ForSignalI/OWaveformsessions,youcanusesignalsfrommorethanoneframe.Withinthe
implementation,eachframeusesadedicatedqueue.TheQueueSizepropertydoesnot
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representthememoryinthesequeues,butrathertheamountoftimestored.Thedefaultqueue
allocationsstoreApplicationTimeworthofresampledsignalvalues.Ifyoureadthedefault
QueueSizepropertyforaSignalI/OWaveformsession,itreturnsApplicationTime
multipliedbythetimeResampleRate.IfyouwritetheQueueSizepropertyforaSignalI/O
Waveformsession,thatvalueistranslatedfromanumberofsamplestoatime,andthattime
isusedtoallocatememoryforeachqueue.

ForSingle-Pointsessions(signalorframe),thispropertyisignored.Single-Pointsessions
alwaysuseavalueof1astheeffectivequeuesize.

Default Value

Youcalculatethedefaultqueuesizebasedonthefollowingassumptions:

• Application Time:ThetimebetweencallstotheappropriatenxRead/nxWritefunction
inyourapplication.

• Frame Time:Thetimebetweenframesonthenetworkforthissession.

Thefollowingpseudocodedescribesthedefaultqueuesizeformula:

if (session is Signal I/O Waveform)

Queue_Size = (Application_Time * Resample_Rate);

else

Queue_Size = (Application_Time / Frame_Time);

if (Queue_Size < 64)

Queue_Size = 64;

if (session mode is Frame I/O)

Queue_Size = Queue_Size * Frame_Size;

ForSignalI/OWaveformsessions,theinitialformulacalculatesthenumberofresampled
valuesthatoccurwithintheApplicationTime.ThisisdonebymultiplyingApplicationTime
bytheXNETSessionResampleRateproperty.

Forallother

,theinitialformuladividesApplicationTimebyFrameTime.

Theminimumforthisformulais64.Thisminimumensuresthatyoucanreadorwriteatleast
64elements.Ifyouneedtoreadorwritemoreelementsforaslowframe,youcansetthe
QueueSizepropertytoalargernumberthanthedefault.IfyousetalargeQueueSize,this
maylimitthemaximumnumberofframesyoucanuseinallsessions.

ForFrameI/Osessions,thisformularesultismultipliedbyeachframevaluesizetoobtaina
queuesizeinbytes.

ForSignalI/Osessions,thisformularesultisuseddirectlyforthequeuesizepropertyto
providethenumberofsignalvaluesfortheappropriatenxReadornxWritefunction.Within
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theSignalI/Osession,thememoryallocatedforthequeueincorporatesframesizes,because
thesignalvaluesaremappedto/fromframevaluesinternally.

Application Time

ThetargetinwhichyourapplicationrunsdeterminestheApplicationTime:

• Windows:400ms(0.4s)

• Real-Time (RT):100ms(0.1s)

ThisworksundertheassumptionthatforWindows,morememoryisavailableforinput
queues,andyouhavelimitedcontrolovertheapplicationtiming.RTtargetstypicallyhave
lessavailablememory,butyourapplicationhasbettercontroloverapplicationtiming.

Frame Time

FrameTimeiscalculateddifferentlyforFrameI/OStreamsessionscomparedtoothermodes.
ForFrameI/OStream,youaccessallframesinthenetwork(cluster),sotheFrameTimeis
relatedtotheaveragebusloadonyournetwork.Forothermodes,youaccessspecificframes
only,sotheFrameTimeisobtainedfromdatabasepropertiesforthoseframes.

TheFrameTimeusedforthedefaultvariesbysessionmodeandprotocol,asdescribedbelow.

CAN, Frame I/O Stream

FrameTimeis100µs(0.0001s).

Thistimeassumesabaudrateof1Mbps,withframesbacktoback(100percentbusload).

ForCANsessionscreatedforastandardCANbus,theFrameSizeis24bytes.ForCAN
sessionscreatedforaCANFDBus(theclusterI/OmodeisCANFDorCANFD+BRS),the
framesizecanvaryupto64bytes.However,thedefaultqueuesizeisbasedonthe24-byte
frametime.WhenconnectingtoaCANFDbus,youmayneedtoadjustthissizeasnecessary.

WhenyoucreateanapplicationtostresstestNI-XNETperformance,itispossibletogenerate
CANframesfasterthan100s.Forthisapplication,youmustsetthequeuesizetolargerthan
thedefault.

FlexRay, Frame I/O Stream

FrameTimeis20µs(0.00002s).

Thistimeassumesabaudrateof10Mbps,withacyclecontainingstaticslotsonly
(nominislotsorNIT),andframesonchannelAonly.

Smallframesatafastraterequirealargerqueuesizethanlargeframesataslowrate.
Therefore,thisdefaultassumesstaticslotswith4bytes,foraFrameSizeof24bytes.
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WhenyoucreateanapplicationtostresstestNI-XNETperformance,itispossibletogenerate
FlexRayframesfasterthan20s.Forthisapplication,youmustsetthequeuesizetolarger
thanthedefault.

LIN, Frame I/O Stream

FrameTimeis2ms(0.002s).

Thistimeassumesabaudrateof20kbps,with1byteframesbacktoback(100percent
busload).

ForallLINsessions,FrameSizeis24bytes.

CAN, Other Modes

ForFrameI/OQueued,SignalI/OXY,andSignalI/OWaveform,theFrameTimeisdifferent
foreachframeinthesession(orframewithinwhichsignalsarecontained).

ForCANframes,FrameTimeistheframepropertyCANTransmitTime,whichspecifiesthe
timebetweensuccessiveframes(infloating-pointseconds).

Iftheframe’sCANTransmitTimeis0,thisimpliesthepossibilityofback-to-backframeson
thenetwork.Nevertheless,thisback-to-backtraffictypicallyoccursinbursts,andtheaverage
rateoveralongperiodoftimeisrelativelyslow.Tokeepthedefaultqueuesizetoareasonable
value,whenCANTransmitTimeis0,theformulausesaFrameTimeof50ms(0.05s).

ForCANsessionsusingastandardCANcluster,theframesizeis24bytes.ForCANsessions
usingaCANFDcluster,theframesizemaydifferforeachframeinthesession.Eachframe
sizeisobtainedfromitsXNETFramePayloadLengthpropertyinthedatabase.

FlexRay, Other Modes

ForFrameI/OQueued,SignalI/OXY,andSignalI/OWaveform,theFrameTimeisdifferent
foreachframeinthesession(orframewithinwhichsignalsarecontained).

ForFlexRayframes,FrameTimeisthetimebetweensuccessiveframes(infloating-point
seconds),calculatedfromclusterandframeproperties.Forexample,ifaclusterCycle(cycle
duration)is10000µs,andtheframeBaseCycleis0andCycleRepetitionis1,theframe’s
TransmitTimeis0.01(10ms).

Forthesesessionmodes,theFrameSizeisdifferentforeachframeinthesession.EachFrame
SizeisobtainedfromitsXNETFramePayloadLengthpropertyinthedatabase.

LIN, Other Modes
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ForLINframes,FrameTimeisapropertyoftheschedulerunningintheLINmasternode.
ItisassumedthattheFrameTimeforasingleframealwaysislargerthan8ms,sothatthe
defaultqueuesizeissetto64framesthroughout.

ForallLINsessions,FrameSizeis24bytes.

Examples

Thefollowingtablelistsexamplesessionconfigurationsandtheresultingdefaultqueuesizes.

Session Configuration

Default 

Queue Size Formula 

FrameInputStream,CAN,
Windows

96000 (0.4/0.0001)=4000;
4000  24 bytes

FrameOutputStream,CAN,
Windows

96000 (0.4/0.0001)=4000;
4000  24 bytes;outputis
always sameasinput

FrameInputStream,FlexRay,
Windows

480000 (0.4/0.00002)=20000;
20000  24bytes

FrameInputStream,CAN,RT 24000 (0.1/0.0001)=1000;
1000  24 bytes

FrameInputStream,
FlexRay, RT

120000 (0.1/0.00002)=5000;
5000  24 bytes

FrameInputQueued,CAN,
TransmitTime0.0,Windows

1536* (0.4/0.05)=8;TransmitTime0
usesFrameTime50ms;use
minimumof64frames(6424)

FrameInputQueued,CAN,
TransmitTime0.0005,Windows

19200* (0.4/0.0005)=800;80024bytes

FrameInputQueued,CAN,
TransmitTime1.0(1s),
Windows

1536* (0.4/1.0)=0.4;useminimumof
64 frames(6424)

FrameInputQueued,FlexRay,
every2mscycle,payload
length 4,Windows

4800 (0.4/0.002)=200;20024bytes

FrameInputQueued,FlexRay,
every2mscycle,payload
length 16,RT

2048 (0.1/0.002)=50,useminimum
of 64;payloadlength16requires
32 bytes;6432bytes
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SignalInputXY,twoCAN
frames,TransmitTime0.0
and 0.0005,Windows

64*and800*
(read as 800)

(0.4/0.05)=8,useminimumof64;
(0.4/0.0005)=800;expressedas
signalvalues

SignalOutputXY,twoCAN
frames,TransmitTime0.0
and 0.0005,Windows

64*and800*
(read as 64)

(0.4/0.05)=8,useminimumof64;
(0.4/0.0005)=800;expressedas
signalvalues

SignalOutputWaveform,two
CANframes,1msand400ms,
resamplerate1000Hz,Windows

400* Memoryallocationis400and
64 framestoprovide0.4secof
storage,queuesizerepresents
numberofsamples,or
(0.4 1000.0)

SignalOutputWaveform,two
CANframes,1msand400ms,
resamplerate1000Hz,Windows

400* Memoryallocationis400and
64 framestoprovide0.4secof
storage,queuesizerepresents
numberofsamples,or
(0.4 1000.0)

*ForaCANFDcluster,thedefaultqueuesizeisbasedontheframe’sdatabasepayloadlength,whichmaybelarger
than24 bytes(upto64bytes).

Session Configuration

Default 

Queue Size Formula 
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Resample Rate

Data Type Direction Required? Default

f64 Read/Write No 1000.0(SampleEveryMillisecond)

Property Class

XNETSession

Property ID

nxPropSession_ResampRate

Description

Rateusedtoresampleframedatato/fromsignaldatainwaveforms.

ThispropertyappliesonlywhenthesessionmodeisSignalInputWaveformorSignalOutput
Waveform.Thispropertyisignoredforallothermodes.

Thedatatypeis64-bitfloatingpoint(DBL).TheunitsareinHertz(samplespersecond).
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XNET Signal Properties

ThissectionincludestheXNETSignalproperties.

Byte Order

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETSignal

Property ID

nxPropSig_ByteOrdr

Description

Signalbyteorderintheframepayload.

Thispropertydefineshowsignalbytesareorderedintheframepayloadwhentheframeis
loadedinmemory.

• Little Endian:Highersignificantsignalbitsareplacedonhigherbyteaddresses.In
NI-CAN,thiswascalledIntelByteOrder.

Figure 5-2.  Little Endian Signal with Start Bit 12
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• BigEndian:Highersignificantsignalbitsareplacedonlowerbyteaddresses.In
NI-CAN,thiswascalledMotorolaByteOrder.

Figure 5-3.  Big Endian Signal with Start Bit 12

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Comment

Data Type Direction Required? Default

char* Read/Write No EmptyString

Property Class

XNETSignal

Property ID

nxPropSig_Comment

Description

Commentdescribingthesignalobject.

Acommentisastringcontainingupto65535characters.
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Configuration Status

Data Type Direction Required? Default

i32 ReadOnly No N/A

Property Class

XNETSignal

Property ID

nxPropSig_ConfigStatus

Description

Thesignalobjectconfigurationstatus.

ConfigurationStatusreturnsanNI-XNETerrorcode.Youcanpassthevaluetothe
nxStatusToStringerrorcodeinputtoconvertthevaluetoatextdescriptionofthe
configurationproblem.

Bydefault,incorrectlyconfiguredsignalsinthedatabasearenotreturnedfromtheXNET
FrameSignalspropertybecausetheycannotbeusedinthebuscommunication.Youcan
changethisbehaviorbysettingtheXNETDatabaseShowInvalidFromOpen?propertytotrue.
Whenasignalconfigurationstatusbecomesinvalidafterthedatabaseisopened,thesignal
stillisreturnedfromtheSignalspropertyeveniftheShowInvalidFromOpen?propertyis
false.

Examplesofinvalidsignalconfiguration:

• Thesignalisspecifiedusingbitsoutsidetheframepayload.

• Thesignaloverlapsanothersignalintheframe.Forexample,twomultiplexedsignals
withthesamemultiplexervalueareusingthesamebitintheframepayload.

• Thesignalwithintegerdatatype(signedorunsigned)isspecifiedwithmorethan52bits.
ThisisnotallowedduetointernallimitationofthedoubledatatypethatNI-XNETuses
forsignalvalues.

• Theframecontainingthesignalisinvalid(forexample,aCANframeisdefinedwith
morethan8payloadbytes).
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Data Type

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETSignal

Property ID

nxPropSig_DataType

Description

Thesignaldatatype.

Thispropertydetermineshowthebitsofasignalinaframemustbeinterpretedtobuilda
value.

• Signed:Signedintegerwithpositiveandnegativevalues.

• Unsigned:Unsignedintegerwithnonegativevalues.

• IEEE Float:Floatvaluewith7or15significantdecimaldigits(32bitor64bit).

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Default Value

Data Type Direction Required? Default

Double Read/Write No 0.0(IfNotinDatabase)

Property Class

XNETSignal

Property ID

nxPropSig_Default

Description

Thesignaldefaultvalue,specifiedasscaledfloating-pointunits.

Thedatatypeis64-bitfloatingpoint(DBL).

Theinitialvalueofthispropertycomesfromthedatabase.Ifthedatabasedoesnotprovidea
value,thispropertyusesadefaultvalueof0.0.

Forallthreesignaloutputsessions,thispropertyisusedwhenaframetransmitspriortoacall
tonxWrite.TheXNETFrameDefaultPayloadpropertyisusedastheinitialpayload,then
thedefaultvalueofeachsignalismappedintothatpayloadusingthisproperty,andtheresult
isusedfortheframetransmit.

Forallthreesignalinputsessions,thispropertyisreturnedforeachsignalwhennxReadis
calledpriortoreceivingthefirstframe.

Formoreinformationaboutwhenthispropertyisused,refertothediscussionof
nxRead/nxWriteforeachsessionmode.
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Frame

Data Type Direction Required? Default

nxPropSig_FrameRef ReadOnly N/A ParentFrame

Property Class

XNETSignal

Property ID

nxPropSig_FrameRef

Description

Referencetothesignalparentframe.

Thispropertyreturnstherefnumtothesignalparentframe.Theparentframeisdefinedwhen
thesignalobjectiscreated.Youcannotchangeitafterwards.

Maximum Value

Data Type Direction Required? Default

Double Read/Write No 1000.0

Property Class

XNETSignal

Property ID

nxPropSig_Max

Description

Thescaledsignalvaluemaximum.

nxReadandnxWritedonotlimitthesignalvaluetoamaximumvalue.Usethisdatabase
propertytosetthemaximumvalue.
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Minimum Value

Data Type Direction Required? Default

Double Read/Write No 0.0

Property Class

XNETSignal

Property ID

nxPropSig_Min

Description

Thescaledsignalvalueminimum.

nxReadandnxWritedonotlimitthesignalvaluetoaminimumvalue.Usethisdatabase
propertytosettheminimumvalue.
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Mux:Data Multiplexer?

Data Type Direction Required? Default

Boolean Read/Write No False

Property Class

XNETSignal

Property ID

nxPropSig_MuxIsDataMux

Description

Thispropertydefinesthesignalthatisamultiplexersignal.Aframecontainingamultiplexer
valueiscalledamultiplexedframe.

Amultiplexerdefinesanareawithintheframetocontaindifferentinformation(dynamic
signals)dependingonthemultiplexersignalvalue.Dynamicsignalswithadifferent
multiplexervalue(definedinadifferentsubframe)cansharebitsintheframepayload.The
multiplexersignalvaluedetermineswhichdynamicsignalsaretransmittedinthegivenframe.

Todefinedynamicsignalsintheframetransmittedwithagivenmultiplexervalue,youfirst
mustcreateasubframeinthisframeandsetthemultiplexervalueinthesubframe.Thenyou
mustcreatedynamicsignalsusingnxdbCreateObjecttocreatechildsignalsofthis
subframe.

Multiplexersignalsmaynotoverlapotherstaticordynamicsignalsintheframe.

Dynamicsignalsmayoverlapotherdynamicsignalswhentheyhaveadifferentmultiplexer
value.

Aframemaycontainonlyonemultiplexersignal.

Themultiplexersignalisnotscaled.Scalingfactorandoffsetdonotapply.

InNI-CAN,themultiplexersignalwascalledmodechannel.
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Mux:Dynamic?

Data Type Direction Required? Default

Boolean ReadOnly No False

Property Class

XNETSignal

Property ID

nxPropSig_MuxIsDynamic

Description

Usethispropertytodetermineifasignalisstaticordynamic.Dynamicsignalsaretransmitted
intheframewhenthemultiplexersignalintheframehasagivenvaluespecifiedinthe
subframe.UsetheMux:MultiplexerValuepropertytodeterminewithwhichmultiplexer
valuethedynamicsignalistransmitted.

Thispropertyisreadonly.Tocreateadynamicsignal,createthesignalobjectasachildofa
subframeinsteadofaframe.Thedynamicsignalcannotbechangedtoastaticsignal
afterwards.

InNI-CAN,dynamicsignalswerecalledmode-dependentsignals.
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Mux:Multiplexer Value

Data Type Direction Required? Default

u32 ReadOnly N/A N/A

Property Class

XNETSignal

Property ID

nxPropSig_MuxValue

Description

Themultiplexervalueappliestodynamicsignalsonly(theXNETSignalMux:Dynamic?
propertyreturnstrue).Thispropertydefineswhichmultiplexervalueistransmittedinthe
multiplexersignalwhenthisdynamicsignalistransmittedintheframe.

Themultiplexervalueisdeterminedinthesubframe.Alldynamicsignalsthatarechildrenof
thesamesubframeobjectusethesamemultiplexervalue.

Dynamicsignalswiththesamemultiplexervaluemaynotoverlapeachother,themultiplexer
signal,orstaticsignals.

Mux:Subframe

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A ParentSubframe

Property Class

XNETSignal

Property ID

nxPropSig_MuxSubfrmRef

Description

Referencetothesubframeparent.

Thispropertyisvalidonlyfordynamicsignalsthathaveasubframeparent.Forstaticsignals
orthemultiplexersignal,thispropertyreturns0andanerrorindication.
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Name (Short)

Data Type Direction Required? Default

char* Read/Write Yes DefinedinnxdbCreateObject

Property Class

XNETSignal

Property ID

nxPropSig_Name

Description

Stringidentifyingasignalobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Asignalnamemustbeuniqueforallsignalsinaframe.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase,
cluster,andframename.Itisfordisplaypurposes.

Youcanwritethispropertytochangethesignal’sshortname.
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Name Unique to Cluster

Data Type Direction Required? Default

cstr ReadOnly N/A N/A

Property Class

XNETSignal

Property ID

nxPropSig_NameUniqueToCluster

Description

Thispropertyreturnsasignalnameuniquetotheclusterthatcontainsthesignal.Ifthesingle
nameisnotuniquewithinthecluster,thenameis<frame-name>.<signal-name>.

YoucanpassthenametothenxdbFindObjectfunctiontoretrievethereferencetothe
object,whilethesinglenameisnotguaranteedsuccessinnxdbFindObjectbecauseitmay
benotuniqueinthecluster.
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Number of Bits

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETSignal

Property ID

nxPropSig_NumBits

Description

Thenumberofbitsthesignalusesintheframepayload.

IEEEFloatnumbersarelimitedto32bitor64bit.

Integer(signedandunsigned)numbersarelimitedto1–52bits.NI-XNETconvertsall
integerstodoubles(64-bitIEEEFloat).Integernumberswithmorethan52bits(thesizeof
themantissaina64-bitIEEEFloat)cannotbeconvertedexactlytodouble,andviceversa;
therefore,NI-XNETdoesnotsupportthis.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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PDU

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETSignal

Property ID

nxPropSig_PDURef

Description

Referencetothesignal’sparentPDU.

Thispropertyreturnsthereferencetothesignal’sparentPDU.TheparentPDUisdefined
whenthesignalobjectiscreated.Youcannotchangeitafterwards.

Scaling Factor

Data Type Direction Required? Default

Double Read/Write No 1.0

Property Class

XNETSignal

Property ID

nxPropSig_ScaleFac

Description

Factoraforlinearscalingax+b.

LinearscalingisappliedtoallsignalswiththeIEEEFloatdatatype,unsignedandsigned.
Foridenticalscaling1.0x+0.0,NI-XNEToptimizedscalingroutinesdonotperformthe
multiplicationandaddition.
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Scaling Offset

Data Type Direction Required? Default

Double Read/Write No 0.0

Property Class

XNETSignal

Property ID

nxPropSig_ScaleOff

Description

Offsetbforlinearscalingax+b.

LinearscalingisappliedtoallsignalswiththeIEEEFloatdatatype,unsignedandsigned.
Foridenticalscaling1.0x+0.0,NI-XNEToptimizedscalingroutinesdonotperformthe
multiplicationandaddition.
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Start Bit

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETSignal

Property ID

nxPropSig_StartBit

Description

Theleastsignificantsignalbitpositionintheframepayload.

Thispropertydeterminesthesignalstartingpointintheframe.Fortheintegerdatatype
(signedandunsigned),itmeansthebinarysignalrepresentationleastsignificantbitposition.
ForIEEEFloatsignals,itmeansthemantissaleastsignificantbit.

TheNI-XNETDatabaseEditorshowsagraphicaloverviewoftheframe.Itenumerates
theframebytesontheleftandthebytebitsontop.Thebitnumberintheframeis
calculatedasbytenumber8+bitnumber.ThemaximumbitnumberinaCANorLINframe
is63(7×8+7);themaximumbitnumberinaFlexRayframeis2031(253×8+7).

Figure 5-4.  Frame Overview in the NI-XNET Database Editor with a Signal Starting in Bit 12
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Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissignal,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.



Chapter5 NI-XNETAPIforC

©NationalInstruments 5-417 NI-XNETHardwareandSoftwareManual

Unit

Data Type Direction Required? Default

char* Read/Write No EmptyString

Property Class

XNETSignal

Property ID

nxPropSig_Unit

Description

Thispropertydescribesthesignalvalueunit.NI-XNETdoesnotusetheunitinternallyfor
calculations.Youcanusethestringtodisplaythesignalvaluealongwiththeunit.

XNET Subframe Properties

ThissectionincludestheXNETSubframeproperties.

Dynamic Signals

Data Type Direction Required? Default

nxDatabaseRef_t* ReadOnly N/A N/A

Property Class

XNETSubframe

Property ID

nxPropSubfrm_DynSigRefs

Description

Dynamicsignalsinthesubframe.

Thispropertyreturnsanarrayofrefnumstodynamicsignalsinthesubframe.Thosesignals
aretransmittedwhenthemultiplexersignalintheframehasthemultiplexervaluedefinedin
thesubframe.

DynamicsignalsarecreatedwithnxdbCreateObjectbyspecifyingasubframeasthe
parent.
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Frame

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETSubframe

Property ID

nxPropSubfrm_FrmRef

Description

Returnstherefnumtotheparentframe.Theparentframeisdefinedwhenthesubframeis
created,andyoucannotchangeitafterwards.
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Multiplexer Value

Data Type Direction Required? Default

u32 Read/Write Yes N/A

Property Class

XNETSubframe

Property ID

nxPropSubfrm_MuxValue

Description

Multiplexervalueforthissubframe.

Thispropertyspecifiesthemultiplexersignalvalueusedwhenthedynamicsignalsinthis
subframearetransmittedintheframe.Onlyonesubframeistransmittedatatimeintheframe.

Therealsoisamultiplexervalueforasignalobjectasaread-onlyproperty.Itreflectsthe
valuesetontheparentsubframeobject.

Thispropertyisrequired.Ifthepropertydoesnotcontainavalidvalue,andyoucreatean
XNETsessionthatusesthissubframe,thesessionreturnsanerror.Toensurethattheproperty
containsavalidvalue,youcandooneofthefollowing:

• Useadatabasefile(oralias)tocreatethesession.

Thefileformatsrequireavalidvalueinthetextforthisproperty.

• SetavalueusingthenxdbSetPropertyfunction.

Thisisneededwhenyoucreateyourownin-memorydatabase(:memory:)ratherthan
useafile.Thepropertydoesnotcontainadefaultinthiscase,soyoumustsetavalid
valuepriortocreatingasession.

Formoreinformationaboutusingdatabasefilesandin-memorydatabases,referto
Databases.
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Name (Short)

Data Type Direction Required? Default

char* Read/Write Yes DefinedinnxdbCreateObject

Property Class

XNETSubframe

Property ID

nxPropSubfrm_Name

Description

Stringidentifyingasubframeobject.

Lowercaseletters,uppercaseletters,numbers,andtheunderscore(_)arevalidcharactersfor
theshortname.Thespace(),period(.),andotherspecialcharactersarenotsupportedwithin
thename.Theshortnamemustbeginwithaletter(uppercaseorlowercase)orunderscore,
andnotanumber.Theshortnameislimitedto128characters.

Asubframenamemustbeuniqueforallsubframesinaframe.

Thisshortnamedoesnotincludequalifierstoensurethatitisunique,suchasthedatabase,
cluster,andframename.Itisfordisplaypurposes.

Youcanwritethispropertytochangethesubframe’sshortname.
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Name Unique to Cluster

Data Type Direction Required? Default

cstr ReadOnly N/A N/A

Property Class

XNETSubframe

Property ID

nxPropSubfrm_NameUniqueToCluster

Description

Thispropertyreturnsasubframenameuniquetotheclusterthatcontainsthesubframe.Ifthe
singlenameisnotuniquewithinthecluster,thenameis<frame-name>.<subframe-name>.

YoucanpassthenametothenxdbFindObjectfunctiontoretrievethereferencetothe
object,whilethesinglenameisnotguaranteedsuccessinnxdbFindObjectbecauseitmay
benotuniqueinthecluster.

PDU

Data Type Direction Required? Default

nxDatabaseRef_t ReadOnly N/A N/A

Property Class

XNETSubframe

Property ID

nxPropSubfrm_PDURef

Description

Referencetothesubframe’sparentPDU.

Thispropertyreturnsthereferencetothesubframe’sparentPDU.TheparentPDUisdefined
whenthesubframeobjectiscreated.Youcannotchangeitafterwards.
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XNET System Properties

Description

TheXNETSystempropertiesprovideinformationaboutallNI-XNEThardwareinyour
system,includingalldevicesandinterfaces.

YouretrieveasystemhandlewithnxSystemOpenandreleaseitwithnxSystemClose.Pass
thesystemhandletoallsystempropertycalls.

Devices

Data Type Direction Required? Default

u32[] ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_DevRefs

Description

ReturnsanarrayofhandlestophysicalXNETdevicesinthesystem.EachphysicalXNET
boardisahardwareproductsuchasaPCI/PXIboard.

YoucanpasstheXNETDevicehandletonxGetPropertyandnxGetPropertySizeto
accesspropertiesofthedevice.
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Interfaces (All)

Data Type Direction Required? Default

u32[] ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_IntfRefs

Description

Returnsanarrayofhandlestoallavailableinterfacesonthesystem.

Interfaces (CAN)

Data Type Direction Required? Default

u32[] ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_IntfRefsCAN

Description

ReturnsanarrayofhandlestoallavailableinterfacesonthesystemthatsupporttheCAN
Protocol.
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Interfaces (FlexRay)

Data Type Direction Required? Default

u32[] ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_IntfRefsFlexRay

Description

ReturnsanarrayofhandlestoallavailableinterfacesonthesystemthatsupporttheFlexRay
protocol.

Interfaces (LIN)

Data Type Direction Required? Default

u32[] ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_IntfRefsLIN

Description

ReturnsanarrayofhandlestoallavailableinterfacesonthesystemthatsupporttheLIN
Protocol.
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Version:Build

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_VerBuild

Description

Returnsthedriverversion[Build]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Major

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_VerMajor

Description

Returnsthedriverversion[Major]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Minor

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_VerMinor

Description

Returnsthedriverversion[Minor]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Phase

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_VerPhase

Description

Returnsthedriverversion[Phase]asau32.

Enumeration Value

nxPhase_Development 0

nxPhase_Alpha 1

nxPhase_Beta 2

nxPhase_Release 3

Note Thedriver’sofficialversionalwayshasaphaseofRelease.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Version:Update

Data Type Direction Required? Default

u32 ReadOnly No N/A

Property Class

XNETSystem

Property ID

nxPropSys_VerUpdate

Description

Returnsthedriverversion[Update]asau32.

Remarks

Thedriverversionisspecifiedinthefollowingformat:
[Major].[Minor].[Update][Phase][Build].

Forexample,1.2.3f4returns:

• [Major]=1

• [Minor]=2

• [Update]=3

• [Phase]=Final/Release

• [Build]=4

AlargerversionnumberimpliesanewerXNETdriverversion.

Usethispropertyfor:

• Determiningdriverfunctionalityorreleasedate.

• Determiningupgradeavailability.
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Additional Topics

ThissectionincludesadditionalCAN,FlexRay,andLIN-relatedinformation.

Overall

Cyclic and Event Timing
Forallembeddednetworkprotocols(forexample,CAN,LIN,andFlexRay),thetransmitof
aspecificframeisclassifiedasoneofthefollowing:

• Cyclic:Theframetransmitsatacyclic(periodic)rate,regardlessofwhetherthe
applicationhasupdateditspayloaddata.Theadvantageofcyclicbehavioristhatthe
applicationdoesnotneedtoworryaboutwhentotransmit,yetdatachangesarriveat
otherECUswithinawell-defineddeadline.

• Event:Theframetransmitswhenaspecificeventoccurs.Thiseventoftenissimplythat
theapplicationupdatedthepayloaddata,butothereventsarepossible.Theadvantageis
thattheframetransmitsonthenetworkonlyasneeded.

Thefollowingsectionsdescribehowthecyclicandeventconceptapplytoeachprotocol.

WithinNI-XNET,aCyclicframebeginstransmitassoonasthesessionstarts,regardlessof
whetheryoucalledthe nxWrite...function.ThecalltothenxWrite...functionisthe
eventthatdrivesanEventframetransmit.

CAN

Foreachframe,theXNETFrameCAN:TimingTypepropertydetermineswhetherthe
networktransferiscyclicorevent:

• Cyclic Data:ThisistypicalCyclicframebehavior.

• Event Data:ThisistypicalEventframebehavior.

• Cyclic Remote:BecauseoneECUinthenetworktransmitstheCANremoteframeata
cyclic(periodic)rate,theresultingCANdataframealsoiscyclic.

• Event Remote:OneECUinthenetworktransmitstheCANremoteframebasedonan
event.AnotherECUrespondswiththecorrespondingCANdataframe.InNI-XNET,the
nxWrite...functiongeneratestheeventtotransmittheCANremoteframe.
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FlexRay

Foreachframe,theXNETFrameFlexRay:TimingTypepropertydetermineswhetherthe
networktransferiscyclicorevent:

• Cyclic (in static segment):Nonullframetransmits,sothisistypicalCyclicframe
behavior.

• Event (in static segment):Thenullframeindicatesnoevent.

• Cyclic (in dynamic segment):TheframetransmitseachFlexRaycycle.This
configurationisnotcommonforthedynamicsegment,whichtypicallyisforEvent
framesonly.

• Event (in dynamic segment):ThisistypicalEventframebehavior.

LIN

AsdescribedintheUsing LINsection,thecurrentlyrunningscheduleentriesdetermineeach
LINframe’stiming.Ineachscheduleentry,themastertransmitsasingleframeheader,and
thepayloadofone(ormore)framescanfollow.

Foreachscheduleentry,theXNETLINScheduleEntryTypepropertydetermineshowthe
associatedFramestransmit.ThescheduleRunModealsocontributestothecyclicorevent
behavior.

• Cyclic: Unconditional type, Continuous run mode:ThisistypicalCyclicframe
behavior.

• Event: Unconditional type, Once run mode:Althoughtheframetransmits
unconditionally,theschedulerunsoncebasedonanevent,sothisisEventframe
behavior.InNI-XNET,thenxWriteState(nxState_LINScheduleChange)function
changesthemodetotherun-onceschedule.Thiseffectivelygeneratestheeventto
transmittheLINframe.

• Event: Sporadic type:Inthisscheduleentry,themastercantransmitoneofmultiple
Event-drivenframes.InNI-XNET,thenxWrite...functionwritessignalorframe
valuestogeneratetheeventtotransmit.BecausetheentryitselfisEvent,thisbehavior
appliesregardlessoftheschedule’srunmode.

• Event: Event-triggered type:Inthisscheduleentry,multipleslaveECUscantransmit
intheentry,eachusinganEvent-drivenframe.InNI-XNET,thenxWrite...function
writessignalorframevaluestogeneratetheeventtotransmit.Becausetheentryitselfis
Event,thisbehaviorappliesregardlessoftheschedule’srunmode.

Multiplexed Signals
Multiplexedsignalsdonotappearineveryinstanceofaframe;theyappearonlyiftheframe
indicatesthis.
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Forthisreason,aframecancontainamultiplexersignalandseveralsubframes.The
multiplexersignalisatmost16bitslongandcontainsanunsignedintegernumberthat
identifiesthesubframeinstanceintheinstanceofaframe.Thesubframescontainthe
multiplexedsignals.

Thismeanstheframesignalcontentisnotfixed(static),butcanchangedependingonthe
multiplexersignal(dynamic)value.

Aframecancontainbothastaticandadynamicpart.

Creating Multiplexed Signals

In the API

CreatingmultiplexedsignalsintheAPIisatwo-stepprocess:

1. Createthemultiplexersignalandsubframesaschildrenoftheframeobject.The
subframesareassignedthemodevalue;thatis,thevalueofthemultiplexersignalfor
whichthissubframebecomesactive.

2. Createthemultiplexedsignalsaschildrenoftheirrespectivesubframes.This
automaticallyassignsthesignalsasdynamicsignalstothesubframe’sparentframe.

In the NI-XNET Database Editor

YoucreatemultiplexedsignalssimplybychangingtheirSignalTypetoMultiplexedand
assigningthemmodevalues.TheDatabaseEditorhandlessubframemanipulationcompletely
behindthescenes.

Reading Multiplexed Signals

Youcanreadmultiplexedsignalslikestaticsignalswithoutanyadditionaleffort.Becausethe
framereadalsocontainsthemultiplexersignal,theNI-XNETdrivercandecidewhichsignals
arepresentintheframeandreturnnewvaluesforonlythosesignals.

Writing Multiplexed Signals

Writingmultiplexedsignalsneedsadditionalconsideration.Aswritingsignalsresultsina
framebeingcreatedandsentoverthenetwork,writingmultiplexedsignalsrequiresthe
multiplexersignalbepartofthewritingsession.ThisisneededfortheNI-XNETdriverto
decidewhichsetofdynamicsignalsacertainframecontains.Onlythesubframedynamic
signalsselectedwiththemultiplexersignalvaluearewrittentotheframe;thevaluesforthe
otherdynamicsignalsofthatframeareignored.

Support for Multiplexed Signals

MultiplexedsignalsarecurrentlysupportedforCANonly.FlexRaydoesnotsupportthem.
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Raw Frame Format
Thissectiondescribestherawdataformatforframes.nxReadFrameandnxWriteFrame
usethisformat.

Therawframeformatisforexamplesthatdemonstrateaccesstologfiles.Therawframe
formatisidealforlogfiles,becauseyoucantransferthedatabetweenNI-XNETandthefile
withverylittleconversion.

RefertotheNI-XNETlogfileexamplesforfunctionsthatconvertrawframedataforCAN,
FlexRay,orLINframes.

Therawframeformatconsistsofoneormoreframesencodedinasequenceofbytes.Each
frameisencodedasoneBaseUnit,followedbyzeroormorePayloadUnits.

Base Unit

Inthefollowingtable,Byte Offsetreferstotheoffsetfromtheframestart.Forexample,ifthe
firstframeisinrawdatabytes0–23,andthesecondframeisinbytes24–47,thesecondframe
Identifierstartsatbyte32(24+ByteOffset8).
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Table 5-3.  Base Unit Elements

Element Byte Offset Description

Timestamp 0to7 64-bittimestampin100nsincrements.

Thetimestampformatisabsolute.The64-bitelement
contains thenumberof100nsintervalsthathaveelapsedsince
12:00a.m.January11601CoordinatedUniversalTime(UTC).

Thiselementcontainsa64-bitunsignedinteger(U64)innative
byteorder.Forlittle-endiancomputingplatforms(forexample,
Windows),ByteOffset0istheleastsignificantbyte.

Forbig-endiancomputingplatforms(forexample,
CompactRIOwithaPowerPC),ByteOffset0isthemost
significantbyte.Formoreinformation,refertotheNI-XNET
examplesforlogfileaccess.

Identifier 8to11 Theframeidentifier.

Thiselementcontainsa32-bitunsignedinteger(u32)innative
byteorder.

WhenTypespecifiesaCANframe,bit29(hex20000000)
indicatestheCANidentifierformat:setforextended,clearfor
standard.Ifbit29isclear,thelower11bits(0–10)containthe
CANframeidentifier.Ifbit29isset,thelower29bits(0–28)
containtheCANframeidentifier.WhenTypespecifiesa
FlexRayframe,thelower16bitscontaintheslotnumber.

WhenTypespecifiesaLINframe,thiselementcontainsa
numberintherange0–63(inclusive).ThisnumberistheLIN
frame’sID(unprotected).

Allunusedbitsare0.
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Type 12 Theframetype.

Thiselementspecifiesthefundamentalframetype.The
Identifier,Flag,andInfoelementinterpretationisdifferentfor
eachtype.

Theupper3bitsofthiselementspecifytheprotocol.Thevalid
valuesindecimalare:

0 CAN

1 FlexRay

2 LIN

6 J1939

7 Special

Thelower5bitsofthiselementcontainthespecifictype.

ThefollowingTypevaluesmayoccurforCAN:

CAN Data (0) TheCANdataframecontainspayload
data.Thisisthemostcommonlyused
frametypeforCAN.

CAN 2.0 Data (8) TheCANframecontainspayloaddata.
IthasbeentransmittedinISOCANFD
modeasaCAN2.0frame.

CAN FD Data (16) TheCANframecontainspayloaddata.
IthasbeentransmittedinISOCAN
FD+BRSmodeasaCANFDframe.

CAN FD BRS Data (24) TheCANframecontainspayload
data.IthasbeentransmittedinISO
CANFD+BRSmodeasaCAN
FD+BRSframe.

CAN Remote (1) ACANremoteframe.AnECU
transmits aCANremoteframeto
requestdataforthecorresponding
identifier.Yourapplicationcanrespond
bywritingaCANdataframeforthe
identifier.

Delay (224) TheDelayframeisusedwiththereplay
featuretoinsertarelativetimedelay
betweenframetransmissions.For
informationaboutthisframe,including
theotherframefields,refertoSpecial 

Frames.

Table 5-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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Log Trigger (225) ALogTriggerframe.Thisframeis
generatedwhenatriggeroccursonan
externalconnection(forexample,
PXI_Trig0).Forinformationaboutthis
frame,includingtheotherframefields,
refertoSpecial Frames.

Start Trigger (226) AStartTriggerframeisgeneratedwhen
theinterfaceisstarted.(RefertoStart 

Interfaceformoreinformation.)For
informationaboutthisframe,including
theotherframefields,refertoSpecial 

Frames.

CAN Bus Error (2) ACANBusErrorframeisgenerated
whenabuserrorisdetectedonthe
CANbus.Forinformationaboutthis
frame,includingtheotherframe
fields,refertoSpecial Frames.

ThefollowingTypevaluesmayoccurforFlexRay:

FlexRay Data (32) FlexRaydataframe.Theframe
contains payloaddata.Thisisthemost
commonlyusedframetypeforFlexRay.
Allelementsintheframeareapplicable.

FlexRay Null (33) FlexRaynullframe.WhenaFlexRay
nullframeisreceived,itindicatesthat
thetransmittingECUdidnothavenew
dataforthecurrentcycle.

Nullframesoccurinthestaticsegment
only.Thisframetypedoesnotapplyto
framesinthedynamicsegment.This
frametypeoccursonlywhenyousetthe
XNETSessionInterface:FlexRay:Null
FramesToInputStream?propertyto
true.Thispropertyenablesloggingof
receivednullframestoasessionwith
theFrameInputStreamMode.Other
sessionsarenotaffected.

Table 5-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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Forthisframetype,thepayloadarray
is empty(size0),andpreamble?
and echo?arefalse.Theremaining
elementsintheframereflectthedata
in thereceivednullframeandthe
timestampwhenitwasreceived.

FlexRay Symbol (34) FlexRaysymbolframe.Theframe
containsasymbolreceivedonthe
FlexRaybus.

Forthisframetype,thefirstpayload
byte(offset0)specifiesthetypeof
symbol:0forMTS,1forwakeup.The
framepayloadlengthis1orhigher,with
bytesbeyondthefirstbytereservedfor
futureuse.Theframetimestamp
specifieswhenthesymbolwindow
occurred.Thecyclecount,channelA
indicator,andchannelBindicator
areencodedthe sameasFlexRay
dataframes.All otherfieldsinthe
frameareunused(0).

Log Trigger (225) ALogTriggerframe.Thisframeis
generatedwhenatriggeroccurson
anexternalconnection(forexample,
PXI_Trig0).Forinformationabout
thisframe,includingtheotherframe
fields,refertoSpecial Frames.

Start Trigger (226) AStartTriggerframeisgenerated
whentheinterfaceisstarted.(Refer
toStart Interfaceformore
information.)Forinformationabout
thisframe,includingtheotherframe
fields,refertoSpecial Frames.

ThefollowingTypevaluesmayoccurforLIN:

LIN Data (64) TheLINdataframecontainspayload
data.Thiscurrentlyistheonlyframe
typeforLIN.

Table 5-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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Log Trigger (225) ALogTriggerframe.Thisframeis
generatedwhenatriggeroccursonan
externalconnection(forexample,
PXI_Trig0).Forinformationaboutthis
frame,includingtheotherframefields,
refertoSpecial Frames.

Start Trigger (226) AStartTriggerframeisgeneratedwhen
theinterfaceisstarted.(RefertoStart 

Interfaceformoreinformation.)For
informationaboutthisframe,including
theotherframefields,refertoSpecial 

Frames.

LIN Bus Error (65) ALINBusErrorframeisgenerated
whenabuserrorisdetectedonthe
LINbus.Forinformationaboutthis
frame,includingtheotherframe
fields,refertoSpecial Frames.

Table 5-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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Flags 13 EightBooleanflagsthatqualifytheframetype.

Bit7(hex80)isprotocolindependent(supportedinCAN,
FlexRay,andLINframes).Ifset,theframeisechoed(returned
fromthenxReadfunctionafterNI-XNETtransmittedonthe
network).Ifclear,theframewasreceivedfromthenetwork
(fromaremoteECU).

ForFlexRayframes:

• Bit0issetiftheframeisaStartupframe

• Bit1issetiftheframeisaSyncframe

• Bit2specifiestheframePreamblebit

• Bit4specifiesiftheframetransfersonChannelA

• Bit5specifiesiftheframetransfersonChannelB

ForLINframes:

• Bit0issetiftheframeoccurredinanevent-triggeredentry
(slot).Whenbit0isset,theInfoelementcontainsthe
event-triggeredframeID,andtheIdentifierelement
containstheUnconditionalIDfromthefirstpayloadbyte.

Allunusedbitsarezero.

Info 14 Informationthatqualifiestheframetype.

ThiselementisnotusedforCAN.

ForFlexRayframes,thiselementprovidestheframecycle
count(0–63).

ForLINframes,ifbit0oftheFlagselementisclear,theInfo
elementisunused(0).Ifbit0oftheFlagselementisset
(event-triggeredentry),theInfoelementcontainsthe
event-triggeredframeID,andtheIdentifierelementcontains
theUnconditionalIDfromthefirstpayloadbyte.

Table 5-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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PayloadLength 15 ThePayloadLengthindicatesthenumberofvaliddatabytesin
Payload.

ForallstandardCANandLINframes,PayloadLengthcannot
exceed8.Becausethisbaseunitalwayscontains8bytesof
payloaddata,theentireframeiscontainedinthebaseunit,and
noadditionalpayloadunitsexist.

ForCANFDframes,PayloadLengthcanbe0–8,12,16,20,24,
32,48,or64.ForFlexRayframes,PayloadLengthis0–254
bytes.IfPayloadLengthis0–8,onlythebaseunitexists.If
PayloadLengthis9orgreater,oneormorepayloadunitsfollow
thebaseunit.Additionalpayloadunitsareprovidedin
incrementsof8bytes,tooptimizeefficiencyforDMA
transfers.Forexample,ifPayloadLengthis12,bytes0–7arein
thebaseunitPayload,bytes8–11areinthefirstbyteofthenext
payloadunit,andthelast4bytesofthenextpayloadunitare
ignored.

Inotherwords,eachrawdataframecanvaryinlength.Youcan
calculateeachframesize(inbytes)usingthefollowing
pseudocode:

U16 FrameSize // maximum 272 for largest

FlexRay frame

FrameSize = 24; // 24 byte base unit

if (PayloadLength > 8)

FrameSize = FrameSize +

(U16)(PayloadLength - 1) AND 0xFFF8;

Thelastpseudocodelinesubtracts1andtruncatestothe
nearestmultipleof8(usingbitwiseAND).Thisaddsbytesfor
additionalpayloadunits.Forexample,PayloadLengthof
9through16requiresoneadditionalpayloadunitof8bytes.

TheNI-XNETexamplecodehelpsyouhandlethe
variable-lengthframeencodingdetails.

Payload 16to23 Thiselementalwaysuses8bytesinthelogfile,but
PayloadLengthdeterminesthenumberofvalidbytes.

Table 5-3.  Base Unit Elements (Continued)

Element Byte Offset Description
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Payload Unit

ThebaseunitPayloadLengthelementdeterminesthenumberofadditionalpayload
units (0–31).

Special Frames
TheNI-XNETdriveroffersafewspecialframesnotdirectlyusedinbuscommunication.

Delay Frame

ADelayframeisusedduringreplay.WhenaframewithaDelayframetypeisinthestream
outputqueuewhiletheInterface:OutputStreamTimingpropertyissettoareplaymode,the
hardwaredelaysfortherequestedtime.ThefieldsoftheDelayframeareasfollows:

Log Trigger Frame

ALogTriggerframeisaspecialframethatcanbereceivedbyaFrameStreamInputsession.
Thisframeisgeneratedwhenarisingedgeisdetectedonanexternalconnection(PXI_Trig
orFrontPaneltrigger).Toenablethehardwaretologthisframe,youmustuse
nxConnectTerminalstoconnecttheexternalconnectiontotheinternalLogTrigger

Table 5-4.  Payload Unit Elements

Element Byte Offset Description

Payload 0to7 Thiselementalwaysuses8bytesinthelogfile,but
PayloadLengthdeterminesthenumberofvalidbytes.

Element Description

Timestamp Amountoftimetodelay.Notethatthisisnotan
absolutetimeandisnotrelatedtoanyothertime
inthereplayframes.Atimeof0.25(thatis,
absolutetimeof6:00:00.250PM12/31/1903)
willdelay250ms.

Identifier 0(Ignored)

Type nxFrameType_Special_Delay

Flags 0(Ignored)

Info 0(Ignored)

PayloadLength 0

Payload N/A
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terminal.ALogTriggerframeisapplicabletoCAN,LIN,andFlexRay.ThefieldsoftheLog
Triggerframeareasfollows:

Start Trigger Frame

AStartTriggerframeisaspecialframethataFrameStreamInputsessioncanreceive.This
frameisgeneratedwhentheinterfaceisstarted.(RefertoStart Interfaceformore
information.)Toenablethehardwaretologthisframe,youmustenabletheInterface:Start
TriggerFramestoInputStream?property.AStartTriggerframeisapplicabletoCAN,LIN,
andFlexRay.ThefieldsoftheStartTriggerframeareasfollows:

Bus Error Frame

ACANBusErrorframeisaspecialthatcanbereceivedbyaFrameStreamInputsession.
ThisframeisgeneratedwhenabuserrorisdetectedontheCANbus.Toenablethehardware
tologthisframe,youmustenabletheInterface:BusErrorFramestoInputStream?property.

Element Description

Timestamp Timewhenthetriggeroccurred.

Identifier 0

Type nxFrameType_Special_LogTrigger

Flags 0

Info 0

PayloadLength 0

Payload N/A

Element Description

Timestamp Timewhentheinterfacestarted.

Identifier 0

Type nxFrameType_Special_StartTrigger

Flags 0

Info 0

PayloadLength 0

Payload N/A
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ABusErrorframeisapplicabletoCANandLIN.ThefieldsoftheBusErrorframeareas
follows:

CAN Frame

Element Description

Timestamp Timewhenthebuserrorwasdetected.

Identifier 0

Type nxFrameType_Special_CANBusError

Flags 0

Info 0

PayloadLength 5(mayincreaseinthefuture)

Payload Byte0:CANCommState

0=ErrorActive

1=ErrorPassive

2=BusOff

Byte1:TXErrorCounter

Byte2:RXErrorCounter

Byte3:DetectedBusError

0=None(neverreturned)

1=Stuff

2=Form

3=Ack

4=Bit1

5=Bit0

6=CRC

Byte4:TransceiverError?

0=noerror

1=error
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LIN Frame

Required Properties
Whenyoucreateanewobjectinadatabase,theobjectpropertiesmaybe:

• Optional:Thepropertyhasadefaultvalueaftercreation,andtheapplicationdoesnot
needtosetthepropertywhenthedefaultvalueisdesiredforthesession.

• Required:Thepropertyhasnodefaultvalueaftercreation.Anundefinedrequired
propertyreturnsanerrorfromnxCreateSession.Arequiredpropertymeansyoumust
provideavalueforthepropertyafteryoucreatetheobject.

ThefollowingNI-XNETobjectclasseshavenorequiredproperties:

Element Description

Timestamp Timewhenthebuserrorwasdetected.

Identifier 0

Type nxFrameType_Special_LINBusError

Flags 0

Info 0

PayloadLength 5(mayincreaseinthefuture)

Payload Byte0:LINCommState

0=Idle

1=Active

2=Inactive

Byte1:DetectedBusError

0=None(neverreturned)

1=UnknownId

2=Form

3=Framing

4=Readback

5=Timeout

6=CRC

Byte2:Identifieronbus

Byte3:Receivedbyteonbus

Byte4:Expectedbyteonbus
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• Session

• System

• Device

• Interface

• Database

• ECU

• LINSchedule

Thissectionlistsallrequiredproperties.Propertieswithaprotocolprefix(forexample,
FlexRay:)inthepropertynameapplyonlyasessionthatusesthespecifiedprotocol.

TheClusterobjectclassrequiresthefollowingproperties:

• 64bitBaudRate1

• FlexRay:ActionPointOffset

• FlexRay:CASRxLowMax

• FlexRay:Channels

• FlexRay:ClusterDriftDamping

• FlexRay:ColdStartAttempts

• FlexRay:Cycle

• FlexRay:DynamicSlotIdlePhase

• FlexRay:ListenNoise

• FlexRay:MacroPerCycle

• FlexRay:MaxWithoutClockCorrectionFatal

• FlexRay:MaxWithoutClockCorrectionPassive

• FlexRay:MinislotActionPointOffset

• FlexRay:Minislot

• FlexRay:NetworkManagementVectorLength

• FlexRay:NIT

• FlexRay:NumberofMinislots

• FlexRay:NumberofStaticSlots

• FlexRay:OffsetCorrectionStart

• FlexRay:PayloadLengthStatic

1ForFlexRay,BaudRatealwaysisrequired.ForCANandLIN,whenyouuseaFrameI/OStreamsession,youcanspecify
BaudRateusingeithertheXNETCluster64bitBaudRatepropertyorXNETSessionInterface:64bitBaudRateproperty.For
CANandLINwithothersessionmodes,theXNETClusterBaudRatepropertyisrequired.
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• FlexRay:StaticSlot

• FlexRay:SymbolWindow

• FlexRay:SyncNodeMax

• FlexRay:TSSTransmitter

• FlexRay:WakeupSymbolRxIdle

• FlexRay:WakeupSymbolRxLow

• FlexRay:WakeupSymbolRxWindow

• FlexRay:WakeupSymbolTxIdle

• FlexRay:WakeupSymbolTxLow

• Tick

TheFrameobjectclassrequiresthefollowingproperties:

• FlexRay:BaseCycle

• FlexRay:ChannelAssignment

• FlexRay:CycleRepetition

• Identifier

• PayloadLength

TheSubframeobjectclassrequiresthefollowingproperty:

• MultiplexerValue

TheSignalobjectclassrequiresthefollowingproperties:

• ByteOrder

• DataType

• NumberofBits

• StartBit

TheLINScheduleEntryobjectclassrequiresthefollowingproperties:

• Delay

• EventIdentifier

State Models
ThefollowingfiguresshowthestatemodelfortheNI-XNETsessionandtheassociated
NI-XNETinterface.
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Thesessioncontrolsthetransferofframevaluesbetweentheinterface(network)andthedata
structuresthatcanbeaccessedusingtheAPI.Inotherwords,thesessioncontrolsreceiveor
transmitofspecificframesforthesession.

Theinterfacecontrolscommunicationonthephysicalnetworkcluster.Multiplesessionscan
sharetheinterface.Forexample,youcanuseonesessionforinputoninterfaceCAN1anda
secondsessionforoutputoninterfaceCAN1.

Althoughmoststatetransitionsoccurautomaticallywhenyoucallthetheappropriate
nxReadornxWritefunction,youcanperformamorespecifictransitionusingnxStartand
nxStop.Ifyouinvokeatransitionthathasalreadyoccurred,thetransitionisnotrepeated,
andnoerrorisreturned.

Session State Model

Foradescriptionofeachstate,refertoSession States.Foradescriptionofeachtransition,
refertoSession Transitions.

Figure 5-5.  Session State Model

Interface State Model

Foradescriptionofeachstate,refertoInterface States.Foradescriptionofeachtransition,
refertoInterface Transitions.
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Figure 5-6.  Interface State Model

Session States

Stopped

ThesessioninitiallyiscreatedintheStoppedstate.IntheStoppedstate,thesessiondoesnot
transferframevaluestoorfromtheinterface.

WhilethesessionisStopped,youcanchangepropertiesspecifictothissession.Youcanset
anypropertyintheSessionPropertyNodeexceptthoseintheInterfacecategory(referto
StoppedinInterface States).

WhilethesessionisStarted,youcannotchangepropertiesofobjectsinthedatabase,suchas
framesorsignals.Thepropertiesoftheseobjectsarecommittedwhenthesessioniscreated.

Started

IntheStartedstate,thesessionisstarted,butiswaitingfortheassociatedinterfacetobe
startedalso.Theinterfacemustbecommunicatingforthesessiontoexchangedataonthe
network.

Formostapplications,theStartedstateistransitoryinnature.Whenyoucalltheappropriate
nxReadornxWritefunctionornxStartusingdefaults,theinterfaceisstartedalongwith
thesession.OncetheinterfaceisCommunicating,thesessionautomaticallytransitionsto
Communicatingwithoutinteractionbyyourapplication.

IfyoucallnxStartwiththescopeofSessionOnly,theinterfaceisnotstarted.Youcanuse
thisadvancedfeaturetopreparemultiplesessionsfortheinterface,thenstartcommunication
forallsessionstogetherbystartingtheinterface(nxStartwithscopeofInterfaceOnly).

Communicating

IntheCommunicatingstate,thesessioniscommunicatingonthenetworkwithremoteECUs.
Frameorsignalvaluesarereceivedforaninputsession.Frameorsignalvaluesare
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transmittedforanoutputsession.Yourapplicationaccessesthesevaluesusingtheappropriate
nxReadornxWritefunction.

Session Transitions

Create

Whenthesessioniscreated,thedatabase,cluster,andframepropertiesarecommittedtothe
interface.Forthisconfigurationtosucceed,theinterfacemustbeintheStoppedstate.There
isoneexception:YoucancreateaFrameStreamInputsessionwhiletheinterfaceis
communicating.

WhenyourapplicationcallsnxCreateSession,thesessioniscreated.Toensurethatall
sessionsfortheinterfacearecreatedpriortostart,youtypicallyplaceallcallsto
nxCreateSessioninsequencepriortothefirstuseoftheappropriatenxReadornxWrite
function(forexample,priortothemainloop).

Clear

Whenthesessioniscleared,itisstopped(nolongercommunicates),andthenallitsresources
areremoved.Thisclearsthesessionexplicitly.Tochangethepropertiesofdatabaseobjects
thatasessionuses,youmayneedtocallnxdbSetPropertytochangethoseproperties,then
recreatethesession.

Set Session Property

WhilethesessionisStopped,youcanchangepropertiesspecifictothissession.Youcanset
anypropertyintheXNETSessionPropertyNodeexceptthoseintheInterfacecategory(refer
toStoppedinInterface States).

YoucannotsetpropertiesofasessionintheStartedorCommunicatingstate.Ifthereisan
exceptionforaspecificproperty,thepropertyhelpstatesthis.

Start Session

Foraninputsession,youcanstartthesessionsimplybycallingtheappropriatenxRead
function.Toreadreceivedframes,theappropriatenxReadfunctionperformsanautomatic
StartofscopeNormal,whichstartsthesessionandinterface.

Foranoutputsession,ifyouleavetheAutoStart?propertyatitsdefaultvalueoftrue,you
canstartthesessionsimplybycallingtheappropriatenxWritefunction.Theauto-start
featureoftheappropriatenxWritefunctionperformsaStartofscopeNormal,whichstarts
thesessionandinterface.

TostartthesessionpriortocallingtheappropriatenxReadornxWritefunction,youcancall
nxStart.ThenxStartdefaultscopeisNormal,whichstartsthesessionandinterface.You
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alsocanusenxStartwithscopeofSessionOnly(thisStartSessiontransition)orInterface
Only(theinterfaceStartInterfacetransition).

Stop Session

YoucanstopthesessionbycallingnxStop.nxStopprovidesthesamescopeasnxStart,
allowingyoutostopthesession,interface,orboth(normalscope).

Whenthesessionstops,theunderlyingqueuesarenotflushed.Forexample,ifaninput
sessionreceivesframes,thenyoucallnxStop,youstillcancalltheappropriatenxRead
functiontoreadtheframevaluesfromthequeues.Toflushthequeuesofasession,call
nxFlush.

Interface Communicating

ThistransitionoccurswhenthesessioninterfaceenterstheCommunicatingstate.

Interface Not Communicating

ThistransitionoccurswhenthesessioninterfaceexitstheCommunicatingstate.

ThesessionalsoexitsitsCommunicatingstatewhenthesessionstopsduetonxStop.

Interface States

Stopped

Theinterfacealwaysexists,becauseitrepresentsthecommunicationcontrollerofthe
NI-XNEThardwareproductport.Thisphysicalportiswiredtoacablethatconnectstoone
ormoreremoteECUs.

TheNI-XNETinterfaceinitiallypowersonintheStoppedstate.IntheStoppedstate,the
interfacedoesnotcommunicateonitsport.

WhiletheinterfaceisStopped,youcanchangepropertiesspecifictotheinterface.These
propertiesarecontainedwithintheSessionPropertyNodeInterfacecategory.Whenmore
thanonesessionexistsforagiveninterface,theInterfacecategorypropertiesprovideshared
accesstotheinterfaceconfiguration.Forexample,ifyousetaninterfacepropertyusingone
session,thengetthatsamepropertyusingasecondsession,thereturnedvaluereflectsthe
change.

Propertiesthatyouchangeintheinterfacearenotsavedfromoneexecutionofyour
applicationtoanother.Whenthelastsessionforaninterfaceiscleared,theinterface
propertiesarerestoredtodefaults.
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Started

IntheStartedstate,theinterfaceisstarted,butitiswaitingfortheassociatedcommunication
controllertocompleteitsintegrationwiththenetwork.

Thisstateistransitoryinnature,inthatyourapplicationdoesnotcontroltransitionoutofthe
Startedstate.ForCANandLIN,integrationwiththenetworkoccursinafewbittimes,sothe
transitioniseffectivelyfromStoppedtoCommunicating.ForFlexRay,integrationwiththe
networkentailssynchronizationwithglobalFlexRaytime,whichcantakeaslongas
hundredsofmilliseconds.

Communicating

IntheCommunicatingstate,theinterfaceiscommunicatingonthenetwork.Oneormore
communicatingsessionscanusetheinterfacetoreceiveand/ortransmitframevalues.

TheinterfaceremainsintheCommunicatingstateaslongascommunicationisfeasible.For
informationabouthowtheinterfacetransitionsinandoutofthisstate,refertoComm State 

CommunicatingandComm State Not Communicating.

Interface Transitions

Set Interface Property

WhiletheinterfaceisStopped,youcanchangeinterface-specificproperties.Theseproperties
areintheSessionPropertyNodeInterfacecategory.Whenmorethanonesessionexistsfora
giveninterface,theInterfacecategorypropertiesprovidesharedaccesstotheinterface
configuration.Forexample,ifyousetaninterfacepropertyusingonesession,thengetthat
samepropertyusingasecondsession,thereturnedvaluereflectsthechange.

YoucannotsetpropertiesoftheinterfacewhileitisintheStartedorCommunicatingstate.If
thereisanexceptionforaspecificproperty,thepropertyhelpstatesthis.

Start Interface

Youcanrequesttheinterfacestartintwoways:

• The appropriate nxRead or nxWrite function method:Theautomaticstartdescribed
fortheStartSessiontransitionusesascopeofNormal,whichrequeststheinterfaceand
sessionstart.

• nxStartmethod:IfyoucallthisfunctionwithscopeofNormalorInterfaceOnly,you
requesttheinterfacestart.

Afteryourequesttheinterfacestart,theactualtransitiondependsonwhetheryouhave
connectedtheinterfacestarttrigger.Youconnectthestarttriggerbycalling
nxConnectTerminalswithadestinationofInterfaceStartTrigger,orbysettingtheXNET
SessionInterface:SourceTerminal:StartTriggerproperty.
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TheStartInterfacetransitionoccursasfollows,basedonthestarttriggerconnection:

• Disconnected (default):StartInterfaceoccursassoonasitisrequested(theappropriate
nxReadornxWritefunctionornxStart).

• Connected:StartInterfaceoccurswhentheconnectedsourceterminaltransistions
low-to-high(forexample,pulses).EveryStartInterfacetransitionrequiresanew
low-to-hightransition,soifyourapplicationstopstheinterface(forexample,nxStop),
thenrestartstheinterface,theconnectedsourceterminalmusttransitionlow-to-high
again.

Stop Interface

Undernormalconditions,theinterfaceisstoppedwhenthelastsessionisstopped(or
cleared).Inotherwords,theinterfacecommunicatesaslongasatleastonesessionisinuse.

Ifasignificantnumberoferrorsoccuronthenetwork,thecommunicationcontrollermaystop
theinterfaceonitsown.Formoreinformation,refertoComm State Not Communicating.

IfyourapplicationcallsnxStopwithscopeofInterfaceOnly,thatimmediatelytransitions
theinterfacetotheStoppedstate.Usethisfeaturewithcare,becauseitaffectsallsessionsthat
usetheinterfaceandisnotlimitedtothesessionpassedtonxStop.Inotherwords,using
nxStopwithascopeofInterfaceOnlystopscommunicationbyallsessionssimultaneously.

Comm State Communicating

Thistransitionoccurswhentheinterfaceisintegratedwiththenetwork.

ForCAN,thisoccurswhencommunicationentersErrorActiveorErrorPassivestate.For
informationaboutthespecificCANinterfacecommunicationstates,refertonxReadState.

ForFlexRay,thisoccurswhencommunicationentersoneNormalActiveorNormalPassive
state.ForinformationaboutthespecificFlexRayinterfacecommunicationstates,referto
nxReadState.

ForLIN,thisoccurswhencommunicationenterstheActivestate.Theinterfaceremains
communicatingwhileintheActiveorInactivestate(notaffectedbybusactivity).Formore
informationaboutthespecificLINinterfacecommunicationstates,refertonxReadState.

Comm State Not Communicating

Thistransitionoccurswhentheinterfacenolongerisintegratedwiththenetwork.

ForCAN,thisoccurswhencommunicationentersBusOfforIdlestate.Forinformationabout
thespecificCANinterfacecommunicationstates,refertonxReadState.
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ForFlexRay,thisoccurswhencommunicationenterstheHalt,Config,DefaultConfig,or
Readystate.ForinformationaboutthespecificFlexRayinterfacecommunicationstates,refer
tonxReadState.

ForLIN,thisoccurswhencommunicationenterstheIdlestate.Formoreinformationabout
thespecificLINinterfacecommunicationstates,refertonxReadState.

CAN

NI-CAN
NI-CANisthelegacyapplicationprogramminginterface(API)forNationalInstruments
CANhardware.Generallyspeaking,NI-CANisassociatedwiththelegacyCANhardware,
andNI-XNETisassociatedwiththenewNI-XNEThardware.

Ifyouarestartinganewapplication,youtypicallyuseNI-XNET(notNI-CAN).

Compatibility

IfyouhaveanexistingapplicationthatusesNI-CAN,acompatibilitylibraryisprovidedso
thatyoucanreusethatcodewithanewNI-XNETCANproduct.Becausethefeaturesofthe
compatibilitylibraryapplytotheNI-CANAPIandnotNI-XNET,itisdescribedinthe
NI-CANdocumentation.Formoreinformation,refertotheNI-CAN Hardware and Software 

Manual.

NI-XNET CAN Products in MAX

Whenthecompatibilitylibraryisinstalled,NI-XNETCANproductsalsoarevisibleinthe
NI-CANbranchunderDevices and Interfaces.Hereyoucanconfigurethedevicesforuse
withtheNI-CANAPI.Thisconfigurationisindependentfromtheconfigurationofthesame
deviceforNI-XNETundertherootofDevices and Interfaces.Thefollowingfigureshows
thesameNI-XNETdevice,theNIPCI-8513,configuredforusewiththeNI-XNETAPI
(interfacesCAN1andCAN2)andwiththeNI-CANAPI(interfacesCAN3andCAN4).
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Transition

IfyouhaveanexistingapplicationthatusesNI-CANandintendtouseonlynewNI-XNET
hardwarefromnowon,youmaywanttotransitionyourcodetoNI-XNET.

NI-XNETunifiesmanyconceptsoftheearlierNI-CANAPI,butthekeyfeaturesaresimilar.

ThefollowingtablelistsNI-CANtermsandanalogousNI-XNETterms.

Table 5-5.  NI-CAN and NI-XNET Terms

NI-CAN Term NI-XNET Term Comment

CANdbfile Database NI-XNETsupportsmoredatabasefileformatsthan
theNI-CANChannelAPI,includingtheFIBEX
format.

Message Frame ThetermFrameistheindustryconventionforthebits
thattransferonthebus.Thistermisusedinstandards
suchasCAN.

Channel Signal ThetermSignalistheindustryconvention.Thisterm
isusedinstandardssuchasFIBEX.
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CAN Timing Type and Session Mode
ForeachXNETFrameCAN:TimingTypepropertyvalue,thissectiondescribeshowthe
framebehavesforeachXNETsessionmode.

AninputsessionreceivestheCANdataframefromthenetwork,andanoutputsession
transmitstheCANdataframe.TheCANdataframedata(payload)ismappedto/fromsignal
values.

YouuseCANremoteframestorequesttheassociatedCANdataframefromaremoteECU.
WhenTimingTypeisCyclicRemoteorEventRemote,aninputsessiontransmitstheCAN
remoteframe,andanoutputsessionreceivestheCANremoteframe.

Cyclic Data

Thedataframetransmitsinacyclic(periodic)manner.TheXNETFrameCAN:Transmit
Timepropertydefinesthetimebetweencycles.

ChannelAPITask Session
(Signal I/O)

UnlikeNI-CAN,NI-XNETsupportssimultaneous
useofchannel(signal)I/OandframeI/O.

FrameAPICAN
Object(Queue
LengthZero)

Session(FrameI/O
Single-Point)

TheNI-CANCANObjectprovidedbothinput(read)
andoutput(write)inoneobject.NI-XNETprovidesa
differentobjectforeachdirection,forbettercontrol.
IftheNI-CANqueuelengthforadirectioniszero,
thatisanalogoustoNI-XNETFrameI/O
Single-Point.

FrameAPICAN
Object(Queue
LengthNonzero)

Session(FrameI/O
Queued)

IftheNI-CANqueuelengthforadirectionisnonzero,
thatisanalogoustoNI-XNETFrameI/OQueued.

FrameAPI
NetworkInterface
Object

Session(FrameI/O
Stream)

TheNI-CANNetworkInterfaceObjectprovidedboth
input(read)andoutput(write)inoneobject.
NI-XNETprovidesadifferentobjectforeach
direction,forbettercontrol.

Interface Interface NI-CANstartedinterfacenamesatCAN0,but
NI-XNETstartsatCAN1(orFlexRay1).

Table 5-5.  NI-CAN and NI-XNET Terms (Continued) (Continued)

NI-CAN Term NI-XNET Term Comment
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Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.WhentheCANdata
frameisreceived,asubsequentcalltotheappropriatenxReadfunctionreturnsitsdata.For
informationabouthowthedataisrepresentedforeachmode,refertoSession Modes.

IftheCANremoteframeisreceived,itisignored(withnoeffectontheappropriatenxRead
function).

Frame Input Stream Mode

YouspecifytheCANclusterwhenyoucreatethesession,butnotthespecificCANframe.
WhentheCANdataframeisreceived,asubsequentcalltotheappropriatenxReadfunction
returnsitsdata.

IftheCANremoteframeisreceived,asubsequentcalltotheappropriatenxReadfunction
forthestreamreturnsit.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.Whenyouwritedata
usingtheappropriatenxWritefunction,theCANdataframeistransmittedontothenetwork.
Forinformationabouthowthedataisrepresentedforeachmode,refertoSession Modes.

Whenthesessionanditsassociatedinterfacearestarted,thefirstcycleoccurs,andtheCAN
dataframetransmits.Afterthatfirsttransmit,theCANdataframetransmitsonceeverycycle,
regardlessofwhethertheappropriatenxWritefunctioniscalled.Ifnonewdataisavailable
fortransmit,thenextcycletransmitsusingthepreviousCANdataframe(repeatsthe
payload).

IfyoupasstheCANremoteframetotheappropriatenxWritefunction,itisignored.

Frame Output Stream Mode

YouspecifytheCANclusterwhenyoucreatethesession,butnotthespecificCANframe.
WhenyouwritetheCANdataframeusingthenxWritefunction,itistransmittedontothe
network.

ThestreamI/Omodesdonotusethedatabase-specifiedtimingforframes.Therefore,CAN
dataandCANremoteframestransmitonlywhenyoupassthemtothenxWritefunction,and
donottransmitcyclicallyafterward.

Whenusingastreamoutputtimingofimmediatemode,dataistransmittedontothenetwork
assoonaspossible.
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WhenusingastreamoutputtimingofeitherReplayExclusiveorReplayInclusive,datais
transmittedontothenetworkbasedonthetimestampsintheframe.

Event Data

Thedataframetransmitsinanevent-drivenmanner.Foroutputsessions,theeventisthe
appropriatenxWritefunction.TheXNETFrameCAN:TransmitTimepropertydefinesthe
minimuminterval.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

ThebehavioristhesameasCyclicData.

Frame Input Stream Mode

ThebehavioristhesameasCyclicData.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanreadeitherCANdataorCANremote
frames.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

ThebehavioristhesameasCyclicData,exceptthattheCANdataframedoesnotcontinue
totransmitcyclicallyafterthedatafromtheappropriatenxWritefunctionhastransmitted.
Becausethedatabase-specifiedtimingfortheframeiseventbased,aftertheCANdataframes
fortheappropriatenxWritefunctionhavetransmitted,theCANdataframedoesnottransmit
againuntilasubsequentcalltotheappropriatenxWritefunction.

Frame Output Stream Mode

ThebehavioristhesameasCyclicData.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanwriteeitherCANdataorCANremote
frames.

Cyclic Remote

TheCANremoteframetransmitsinacyclic(periodic)manner,followedbytheassociated
CANdataframeasaresponse.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.WhentheCANdata
frameisreceived,asubsequentcalltotheappropriatenxReadfunctionreturnsitsdata.For
informationabouthowthedataisrepresentedforeachmode,refertoSession Modes.



Chapter5 NI-XNETAPIforC

NI-XNETHardwareandSoftwareManual 5-458 ni.com

Whenthesessionanditsassociatedinterfacearestarted,thefirstcycleoccurs,andtheCAN
remoteframetransmits.ThisCANremoteframerequestsdatafromtheremoteECU,which
soonrespondswiththeassociatedCANdataframe(sameidentifier).Afterthatfirsttransmit,
theCANremoteframetransmitsonceeverycycle.YoudonotcalltheappropriatenxWrite
functionforthesession.

TheCANremoteframecyclictransmitisindependentofthecorrespondingCANdataframe
reception.WhenNI-XNETtransmitsaCANremoteframe,ittransmitsaCANremoteframe
againCAN:TransmitTimelater,evenifnoCANdataframeisreceived.

Frame Input Stream Mode

ThebehavioristhesameasCyclicData.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanreadeitherCANdataorCANremote
frames.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.Whenyouwritedata
usingtheappropriatenxWritefunction,theCANdataframeistransmittedontothenetwork
whentheassociatedCANremoteframeisreceived(sameidentifier).Forinformationabout
howthedataisrepresentedforeachmode,refertoSession Modes.

AlthoughthesessionreceivestheCANremoteframe,youdonotcallnxReadtoreadthat
frame.NI-XNETdetectsthereceivedCANremoteframe,andimmediatelytransmitsthenext
CANdataframe.YourapplicationusestheappropriatenxWritefunctiontoprovidethe
CANdataframesusedfortransmit.WhenyoucalltheappropriatenxWritefunction,the
CANdataframedoesnottransmitimmediately,butinsteadwaitsfortheassociatedCAN
remoteframetobereceived.

Frame Output Stream Modes

ThebehavioristhesameasCyclicData.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanwriteeitherCANdataorCANremote
frames.

Event Remote

TheCANremoteframetransmitsinanevent-drivenmanner,followedbytheassociatedCAN
dataframeasaresponse.Forinputsessions,theeventistheappropriatenxWritefunction.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, and Frame Input Queued Modes

YouspecifytheCANframe(oritssignals)whenyoucreatethesession.WhentheCAN
data frameisreceived,itsdataisreturnedfromasubsequentcalltotheappropriatenxRead
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function.Forinformationabouthowthedataisrepresentedforeachmode,refertoSession 

Modes.

ThisCANTimingTypeandmodecombinationissomewhatadvanced,inthatyoumustcall
boththeappropriatenxReadandnxWritefunctions.YoumustcalltheappropriatenxWrite
functiontoprovidetheeventthattriggerstheCANremoteframetransmit.Whenyoucallthe
appropriatenxWritefunction,thedataisignored,andoneCANremoteframetransmitsas
soonaspossible.EachcalltotheappropriatenxWritefunctiontransmitsonlyoneCAN
remoteframe,evenifyouprovidemultiplesignalorframevalues.WhentheremoteECU
receivestheCANremoteframe,itrespondswithaCANdataframe,whichisreceivedand
readusingtheappropriatenxReadfunction.

Frame Input Stream Modes

ThebehavioristhesameasCyclicData.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanreadeitherCANdataorCANremote
frames.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

ThebehavioristhesameasCyclicRemote.Whenyouwritedatausingtheappropriate
nxWritefunction,theCANdataframetransmitsontothenetworkwhentheassociatedCAN
remoteframeisreceived(sameidentifier).UnlikeCyclicData,theremoteECUsendsthe
associatedCANremoteframeinanevent-drivenmanner,butthebehavioristhesame
regardingtheappropriatenxWritefunctionandtheCANdataframetransmit.

Frame Output Stream Mode

ThebehavioristhesameasCyclicData.BecausethestreamI/Omodesignorethe
database-specifiedtimingforallframes,youcanwriteeitherCANdataorCANremote
frames.

CAN Transceiver State Machine
TheCANhardwareinternallyrunsastatemachineforcontrollingthetransceiverstate.The
transceivercaneitherbeaninternaltransceiveroranexternaltransceiver.Onhardwarethat
containssoftwareselectabletransceivers,youcanconfiguretheselectedtransceriverby
settingtheInterface:CAN:TransceiverTypeproperty.Ifyouchooseanexternaltransceiver,
youcanconfigureitsbehaviorsbysettingtheInterface:CAN:64bitFDBaudRateproperty.
BothbusconditionsaswellastheInterface:CAN:TransceiverStatepropertycanaffectthe
currenttransceiverstate.Thefollowingstatemachineshowsthedifferentstatesofthe
transceiverstatemachineandhowthevariousstatestransition.
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T# Condition From To

1 Power-on/closelastsession Any Power-on

2 Interfaceisstarted Power-on Normal

3 Interface:CAN:TransceiverStatewithvalueNormal Power-on Normal

4 Interface:CAN:TransceiverStatewithvalueNormal Sleep Normal

5 Interface:CAN:TransceiverStatewithvalueNormal SWWakeup Normal

6 Interface:CAN:TransceiverStatewithvalueNormal SWHigh
Speed

Normal

7 Interface:CAN:TransceiverStatewithvalueSleep Normal Sleep

8 Interface:CAN:TransceiverStatewithvalueSleep SWWakeup Sleep

9 Wakeuppatternreceivedonthebus Sleep Normal

Power-On

Normal

Single-Wire

Wakeup
Sleep

Single-Wire

High Speed

T1

T2/T3

T4/T9

T5
T6

T7

T8

T10

T11

T12

T13

T14

T15

T16

Transition Triggered by NI-XNET API Call

Transition Triggered by NI-XNET API Call or Bus Conditions
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FlexRay

FlexRay Timing Type and Session Mode
ForeachXNETFrameFlexRay:TimingTypepropertyvalue,thissectiondescribeshowthe
framebehavesforeachXNETsessionmode.

AninputsessionreceivestheFlexRaydataframefromthenetwork,andanoutputsession
transmitstheFlexRaydataframe.TheFlexRaydataframedata(payload)ismappedto/from
signalvalues.

YouuseFlexRaynullframesinthestaticsegmenttoindicatethatnonewpayloadexistsfor
theframe.Inthedynamicsegment,ifnonewpayloadexistsfortheframe,itsimplydoesnot
transmit(noframe).

ForNI-XNETinputsessions,theTimingTypedoesnotdirectlyimpacttherepresentationof
datafromtheappropriatenxReadfunction.

ForNI-XNEToutputsessions,theTimingTypedetermineswhethertotransmitadataframe
whennonewpayloaddataisavailable.

Cyclic Data

Thedataframetransmitsinacyclic(periodic)manner.

10 Interface:CAN:TransceiverStatewithvalueSW
Wakeup

Power-on SWWakeup

11 Interface:CAN:TransceiverStatewithvalueSW
Wakeup

Normal SWWakeup

12 Interface:CAN:TransceiverStatewithvalueSW
Wakeup

Sleep SWWakeup

13 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

Power-on SW
High Speed

14 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

Normal SW
High Speed

15 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

Sleep SW
High Speed

16 Interface:CAN:TransceiverStatewithvalueSW
HighSpeed

SWWakeup SW
High Speed

T# Condition From To
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Iftheframeisinthestaticsegment,theratecanbeoncepercycle(FlexRay:Cycle
Repetition 1),onceeveryNcycles(FlexRay:CycleRepetitionN),ormultipletimespercycle
(FlexRay:InCycleRepetitions:Enabled?).

Iftheframeisinthedynamicsegment,therateisoncepercycle.

Ifnonewpayloaddataisavailablewhenitistimetotransmit,thepayloaddatafromthe
previoustransmitisrepeated.

Signal Input Single-Point, Signal Input Waveform, and Signal Input XY Modes

YouspecifytheFlexRaysignalswhenyoucreatethesession,andaspecificFlexRaydata
framecontainseachsignal.WhentheFlexRaydataframeisreceived,asubsequentcall
totheappropriatenxReadfunctionreturnsitsdata.Forinformationabouthowthedatais
representedforeachmode,refertoSession Modes.

IfaFlexRaynullframeisreceived,itisignored(noeffectonthenxReadfunction).FlexRay
nullframesarenotusedtomapsignalvalues.

Frame Input Queued and Frame Input Single-Point Modes

YouspecifytheFlexRayframe(s)whenyoucreatethesession.WhentheFlexRaydataframe
isreceived,asubsequentcalltotheappropriatenxReadfunctionreturnsitsdata.For
informationabouthowthedataisrepresentedforeachmode,refertoSession Modes.

IfaFlexRaynullframeisreceived,itisignored(notreturned).

Frame Input Stream Mode

YouspecifytheFlexRayclusterwhenyoucreatethesession,butnotthespecificFlexRay
frames.WhenanyFlexRaydataframeisreceived,asubsequentcalltotheappropriate
nxReadfunctionreturnsit.

IftheXNETSessionInterface:FlexRay:NullFramesToInputStream?propertyistrue,and
FlexRaynullframesarereceived,asubsequentcalltonxReadforthestreamreturnsthem.
IfNullFramesToInputStream?isfalse(default),FlexRaynullframesareignored(not
returned).Youcandeterminewhethereachframevalueisdataornullbyevaluatingthetype
element(refertotheappropriatenxReadfunction).

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

YouspecifytheFlexRayframe(oritssignals)whenyoucreatethesession.Whenyouwrite
datausingtheappropriatenxWritefunction,theFlexRaydataframeistransmittedontothe
network.Forinformationabouthowthedataisrepresentedforeachmode,refertoSession 

Modes.
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Whenthesessionanditsassociatedinterfacearestarted,theFlexRaydataframetransmits
accordingtoitsrate.Afterthatfirsttransmit,theFlexRaydataframetransmitsaccordingto
itsrate,regardlessofwhethertheappropriatenxWritefunctioniscalled.Ifnonewdatais
availablefortransmit,thenextcycletransmitsusingthepreviousFlexRaydataframe(repeats
thepayload).

Iftheframeiscontainedinthestaticsegment,aFlexRaydataframetransmitsatalltimes.
TheFlexRaynullframeisnottransmitted.IfyoupasstheFlexRaynullframetothe
appropriatenxWritefunction,itisignored.

Iftheframeiscontainedinthedynamicsegment,aFlexRaydataframetransmitseverycycle.
Thedynamicframeminislotisalwaysused.

Frame Output Stream Mode

ThissessionmodeisnotsupportedforFlexRay.

Event Data

Thedataframetransmitsinanevent-drivenmanner.TheeventistheappropriatenxWrite
function.

BecauseFlexRayisatime-drivenprotocol,theminimumintervalbetweeneventsisspecified
basedontheFlexRaycycle.Thisminimumintervalisconfiguredinthesamemannerasa
Cyclicframe.

Iftheframeisinthestaticsegment,theintervalcanbeoncepercycle(FlexRay:Cycle
Repetition1),onceeveryNcycles(FlexRay:CycleRepetitionN),ormultipletimespercycle
(FlexRay:InCycleRepetitions:Enabled?).

Iftheframeisinthedynamicsegment,theintervalisoncepercycle.

Ifnonewevent(payloaddata)isavailablewhenitistimetotransmit,noframetransmits.
Inthestaticsegment,thislackofnewdataisrepresentedasanullframe.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, Frame Input Queued, and Frame Input Stream Modes

ThebehavioristhesameasCyclicData.

Signal Output Single-Point, Signal Output Waveform, Signal Output XY, Frame Output 
Single-Point, and Frame Output Queued Modes

ThebehaviorissimilartoCyclicData,exceptthattheFlexRaydataframedoesnotcontinue
totransmitcyclicallyafterthedatafromtheappropriatenxWritefunctionhastransmitted.
Becausethedatabase-specifiedtimingfortheframeiseventbased,aftertheFlexRaydata
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framesfortheappropriatenxWritefunctionhavetransmitted,theFlexRaydataframedoes
nottransmitagainuntilasubsequentcalltotheappropriatenxWritefunction.

Iftheframeiscontainedinthestaticsegment,aFlexRaynullframetransmitswhennonew
dataisavailable(nonewcalltotheappropriatenxWritefunction).IfyoupasstheFlexRay
nullframetotheappropriatenxWritefunction,itisignored.

Iftheframeiscontainedinthedynamicsegment,theframedoesnottransmitwhennonew
dataisavailable.Thedynamicframeminislotisusedonlywhennewdataisprovidedtothe
appropriatenxWritefunction.

Frame Output Stream Mode

ThissessionmodeisnotsupportedforFlexRay.

Protocol Data Units (PDUs) in NI-XNET

Introduction to Protocol Data Units

ProtocolDataUnits(PDUs)areencapsulatednetworkdatathatareawaytocommunicate
informationbetweenindependentprotocols,suchasinaCAN-FlexRaygateway.Youcan
thinkofthemascontainersofsignals.Thecontainer(PDU)canbeinmultipleframes.A
singleframecancontainmultiplePDUs.

Relationship Between Frames, Signals, and PDUs

Frames and PDUs

TheframeelementcontainsanarbitrarynumberofnonoverlappingPDUs.Aframecanhave
multiplePDUs,andthesamePDUcanexistindifferentframes.Figure 5-7showsthe
one-to-n(onePDUinnnumberofframes)andn-to-one(nnumberofPDUsinoneframe)
relationships.
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Figure 5-7.  Relationships Between PDUs and Frames

Signals and PDUs

APDUactslikeacontainerforalogicalgroupofsignals.

Figure 5-8representstherelationshipbetweenframes,PDUs,andsignals.

Figure 5-8.  Relationships Between Frames, PDUs, and Signals

Protocol Data Unit Properties

Start Bit

ThestartbitofthePDUwithintheframeindicateswhereintheframetheparticularPDUdata
starts.

One PDU in n (Three) Frames

n (Three) PDUs in One Frame

PDU

Frame 1 Frame 2 Frame 3

Frame

PDU 1 PDU 2 PDU 3

Signals

PDUs

Frames
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Length

ThePDUlengthdefinesthePDUsizeinbytes.

Update Bit

Thereceiverusestheupdatebittodeterminewhethertheframesenderhasupdateddataina
particularPDU.Updatebitsallowforthedecouplingofasignalupdatefromaframe
occurrence.UpdatebitsisanoptionalPDUproperty.

PDU Timing and Frame Timing

BecausethesamePDUcanexistinmultipleFrames,PDUscanhaveflexibletransmission
schedules.Forexample,ifPDUAispresentinFrame1(Timing1)aswellasinFrame2
(Timing2),thereceivingnodereceivesitasperthedifferenttimingsofthecontainingframes.
(RefertoFigure 5-9.)

Figure 5-9.  PDU Timing and Frame Timing

Programming PDUs with NI-XNET

YoucanusePDUsintwowaystocreateasessionforread/write:

• CreateasignalI/OsessionusingsignalswithinthePDU.Todothis,usethesignalname
asyouwouldwithsignalscontainedwithinaframe.

• CreateanI/Osessiontoread/writetherawPDUdata.Todothis,passthePDU(s)tothe
specialCreateSessionmodesforPDU.(RefertonxCreateSessionformore
information.)Thesemodesoperateliketheequivalentframemodes.

ImportantpointstoconsiderwhileprogrammingwithPDUs:

• PDUscurrentlyaresupportedonlyonFlexRayinterfaces.

• Onthereceiveside,ifthePDUhasanupdatebitassociatedwithit,theNI-XNETdriver
setstheupdatebitwhennewdataisreceivedfortheparticularPDUfromthebus.
Otherwise,ifnonewdataisreceivedforthisPDU,thePDUisdiscarded.Onthetransmit
side,theNI-XNETdriversetstheupdatebitwhenitdetectsthatnewdataisavailablefor
theparticularPDUinthePDUsqueueortable.TheNI-XNETdriverclearsthebitifno
newdataisdetectedinthePDUqueueortable.IftheframecontainingthePDUshas
cyclictiming,evenifnonewdataisavailableforanyofthePDUsintheframe,theframe
istransmittedacrossthebuswiththeupdatebitsallcleared.However,ifthePDU

PDUs

Frames

Frame 1, Timing 1 Frame 2, Timing 2 Frame 3, Timing 3
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containingtheframehaseventtiming,itistransmittedacrossthebusonlyifatleastone
PDUthatitcontainshasnewdata(withupdatebitset).

• Theread-onlyXNETClusterPDUsRequired?propertyisusefulwhenprogramming
traversalthroughthedatabase,asitindicateswhethertoconsiderPDUsinthetraversal.

FlexRay Startup/Wakeup
UsetheFlexRayStartupmechanismtotakeanidleinterfaceandproperlyintegrateintoa
FlexRaycluster.

Ifyourclusterdoesnotsupportthewakeupmechanism,thisprocessisstraightforward.After
creatingyourFlexRaysession,callnxStart,whichcausestheinterfacetotransitionfrom
Default ConfigtoReady,whereitattemptstointegratewiththeFlexRaycluster.Ifyournode
isacoldstartnode,itinitiatesintegration;otherwise,itattemptstointegratewitharunning
FlexRaycluster.Onceintegrationhasoccurred,theinterfacetransitionstoNormal Active,
whereittypicallyremainswhileitiscommunicatingwithotherFlexRaynodes.Whenyou
callnxStop,theinterfacetransitionsbacktoDefault Config(viaHalt)tobereadytostart
theprocessagain.

Ifyourclustersupportsthewakeupmechanism,theprocessbecomesabitmorecomplex.The
routetheXNEThardwaretakesdependsonwhethertheinterfaceiscurrentlyawakeorasleep.
Bydefault,XNEThardwarestartsintheawakestate,andthestartupprocessisexactlythe
sameasifyourclusterdoesnotsupportwakeup.However,tousethewakeupmechanismyour
clusterisconfiguredfor,beforecallingnxStart,youneedtoputtheinterfacetosleep.You
candothisinoneoftwoways.First,youcansettheInterface:FlexRay:Sleeppropertyto
nxFlexRaySleep_LocalSleep.Thisperformstheone-timeactionofputtingtheinterface
tosleep.Alternately,youcansettheInterface:FlexRay:AutoAsleepWhenStoppedpropertyto
true.Thisputstheinterfacetosleepimmediately.Italsoputstheinterfacetosleep
automaticallyeverytimetheinterfaceisstopped,sothestartupprocessisthesamebetween
yourfirststartandsubsequentstarts.

IfyourinterfaceisasleepwhenthenxStart APIcallisinvoked,theinterfaceprogressesto
Ready,whereitwaitsforallconnectedchannelstobeawakebeforeattemptingtointegrate
withthecluster.Afterallconnectedchannelsareawake,theintegrationprocessoccurs
exactlylikeaclusterthatdoesnotsupportwakeup.

Ifyouwantyourinterfacetowakeupasleepingnetwork,youmustconfigureyourFlexRay
interfacetowakeupthebus.Youcandothisintwoways.Thefirstwayistosetthe
Interface:FlexRay:SleeppropertytonxFlexRaySleep_RemoteWakeafteryouputyour
FlexRayinterfacetosleep.WhenyouinvokethenxStartAPIcall,theinterfaceprogresses
thoughtheReadystateandintotheWakeupstate.InWakeup,theinterfacegeneratesthe
wakeuppatternontheFlexRaychannelconfiguredbytheInterface:FlexRay:Wakeup
ChannelpropertyandtransitionsbacktoReady.Ifyouhaveamultichannelbus,aseparate
nodeonthebuswakesuptheotherchannel.
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Afterallconnectedchannelsareawake,theintegrationprocessoccursexactlylikeacluster
thatdoesnotsupportwakeup.ThesecondwayistoinvokethenxStartAPIcalltostartthe
interface.TheinterfaceprogressestoReady,whereitwaitsforallconnectedchannelstobe
awakebeforeattemptingtointegratewiththecluster.Duringthistime,ifyousetthe
Interface:FlexRay:SleeppropertytonxFlexRaySleep_RemoteWake,theinterface
transitionsintoWakeup,whereitgeneratesthewakeuppatternontheFlexRaychannel
configuredbytheInterface:FlexRay:WakeupChannelpropertyandtransitionsbackto
Ready.Ifyouhaveamultichannelbus,aseparatenodeonthebuswakesuptheotherchannel.
Afterallconnectedchannelsareawake,theintegrationprocessoccursexactlylikeacluster
thatdoesnotsupportwakeup.

Power On Reset

Default Config

Config

Wakeup Ready Halt

Normal Active Normal Passive

Transition Triggered by NI-XNET API Call

Transition Triggered by NI-XNET API Call or Internal Conditions
Transition Triggered by NI-XNET API Call or Bus Conditions

T2

T3

T4

T5
T8

T7

T6

T1

T9
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LIN

LIN Frame Timing and Session Mode
ThissectiondescribestheLINbehaviorforeachXNETsessionmode.Ascontextfor
describingLINframetransferonthenetwork,thissectionusesthetimingconceptsdescribed
intheLINsectionofCyclic and Event Timing.

AninputsessionreceivestheLINdataframe(payload)fromthenetwork,andanoutput
sessiontransmitstheLINdataframe.TheLINdataframepayloadismappedto/fromsignal
values.

ForNI-XNETinputsessions,thetimingofeachLINscheduleentrydoesnotdirectlyimpact
therepresentationofdatafromtheappropriatenxReadfunction.

T# Condition From To

1 Starttriggerreceived1 DefaultConfig Config2

2 Startupprocessinitiated Config Ready

3 RemoteWakeupinitiated(Interface:FlexRay:Sleep
propertysettonxFlexRaySleep_RemoteWake)

Ready Wakeup

4 Wakeupchannelawake Wakeup Ready

5 Allconnectedchannelsareawakeandintegrationis
successful3

Ready NormalActive

6 ClockCorrectionFailedcounterreachedMaximum
WithoutClockCorrectionPassiveValue

NormalActive Normal
Passive

7 Numberofvalidcorrectiontermsreachedthepassive
toactivelimit

Normal
Passive

NormalActive

8 1. ClockCorrectionFailedcounterreached
MaximumWithoutClockCorrectionFatalValue

2. Interfacestopped(nxStop)

9 Interfacestopped(nxStop) Halt DefaultConfig

1Ifyouarenotusingsynchronization,thenxStart APIcallinternallygeneratestheStartTrigger.
2InNI-XNET,thisisatransitorystateundernormalsituations.TheConfigstateisnontransitoryonlyifthestartupprocedure
failstocontinue.
3Anyofthefollowingconditionscansatisfyallchannelsawake:thewakeuppatternwastransmittedorreceivedonall
connectedchannels,alocalwakeupisrequested,ortheinterfaceisnotasleep.
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ForNI-XNEToutputsessions,thetimingofeachLINscheduleentrydetermineswhetherto
transmitadataframewhennonewpayloaddataisavailable.

YoucanconfiguretheNI-XNETLINinterfacetorunastheLINmasterbyrequestinga
schedule(nxWriteState).IftheNI-XNETLINinterfacerunsasaLINslave(default),a
remoteECUonthenetworkmustexecuteschedulesasLINmasterforthesemodestooperate.

Cyclic

TheLINdataframetransmitsinacyclic(periodic)manner.

ThisimpliesthattheLINmasterisrunningacontinuousschedule,andtheLINdataframeis
containedwithinanunconditionalscheduleentry.

Ifnonewpayloaddataisavailablewhenitistimetotransmit,thepayloaddatafromthe
previoustransmitisrepeated.

Signal Input Single-Point, Signal Input Waveform, and Signal Input XY Modes

Youspecifythesignalswhenyoucreatethesession,andaspecificLINdataframecontains
eachsignal.WhentheLINdataframeisreceived,asubsequentcalltotheappropriate
nxReadfunctionreturnsitssignaldata.Forinformationabouthowthedataisrepresentedfor
eachmode,refertoSession Modes.

Frame Input Queued and Frame Input Single-Point Modes

YouspecifytheLINframe(s)whenyoucreatethesession.WhentheLINdataframeis
received,asubsequentcalltotheappropriatenxReadfunctionreturnsitsdata.For
informationabouthowthedataisrepresentedforeachmode,refertoSession Modes.

Frame Input Stream Mode

YouspecifytheLINclusterwhenyoucreatethesession,butnotthespecificLINframes.
WhenanyLINdataframeisreceived,asubsequentcalltotheappropriatenxReadfunction 
returnsit.

Signal Output Single-Point, Signal Output XY, Frame Output Single-Point, and Frame Output 
Queued Modes

YouspecifytheLINframe(oritssignals)whenyoucreatethesession.Whenyouwritedata
usingtheappropriatenxWritefunction,theLINdataframeistransmittedontothenetwork.
Forinformationabouthowthedataisrepresentedforeachmode,refertoSession Modes.

Whenthesessionanditsassociatedinterfacearestarted,theLINdataframetransmits
accordingtoitsscheduleentry.AssumingthattheLINframeiscontainedinonlyoneentry
ofthecontinuousschedule,thetimebetweenframetransmissionsisthesameasthetimeto
executetheentireschedule(allentries).Afterthatfirsttransmit,theLINdataframetransmits
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accordingtoitsscheduleentry,regardlessofwhethertheappropriatenxWritefunctionis
called.Ifnonewdataisavailablefortransmit,thenextcycletransmitsusingthepreviousLIN
dataframe(repeatsthepayload).

Signal Output Waveform Mode

IftheNI-XNETinterfacerunsasaLINmaster,NI-XNETexecutesschedules,andtherefore
controlsthetimingofLINframes.WhenrunningasaLINmaster,thissessionmodeis
supported,andNI-XNETresamplesthewaveformdatasuchthatittransmitsatthescheduled
framerates.

IftheNI-XNETinterfacerunsasaLINslave(default),thissessionmodeisnotsupported.
WhenrunningasaLINslave,NI-XNETdoesnotknowwhichscheduletheLINmasteris
executing.BecausetheLINscheduleisnotknown,theframetransferratesalsoarenot
known,whichmakesitimpossibletoresamplethewaveformdata.

Frame Output Stream Mode

ThismodeisavailableonlywhentheLINinterfaceismaster.YouspecifytheLINcluster
whenyoucreatethesession,butnotthespecificLINframe.

ThestreamI/Omodesdonotusethedatabase-specifiedtimingforframes.Therefore,LIN
dataframestransmitonlywhenyoupassthemtothenxWritefunctionanddonottransmit
cyclicallyafterward.

Whenusingastreamoutputtimingofimmediatemode,dataistransmittedontothenetwork
assoonaspossible.Specifically,ifthedataarrayisempty,onlytheheaderpartoftheframe
istransmitted(withtheexpectationthataslavetransmitstheresponse).Ifthedataarrayisnot
empty,theheader+responsepartsoftheframe(thefullframe)istransmitted.Youcanuse
thismodeinconjunctionwiththescheduler,inwhichcaseeachframewrittentostream
outputishandledasarun-onceschedulewithlowestpriorityandhavingasingleone-frame
entry.Arun-continuousscheduleisinterruptedtotransmittheframe.Arun-oncescheduleis
notinterrupted,andtheframeistransmittedonlywhentherearenopendingrun-once
scheduleswithhigher-than-lowestpriority.

WhenusingastreamoutputtimingofeitherReplayExclusiveorReplayInclusive,datais
transmittedontothenetworkbasedonthetimestampsintheframe.

RefertotheInterface:OutputStreamTimingpropertyformoredetailsaboutusingthismode
with LIN.

Event

TheLINdataframetransmitsinanevent-drivenmanner.Theeventistheappropriate
nxWritefunction.
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Ifnonewevent(payloaddata)isavailablewhenitistimetotransmit,noframetransmits.This
meansthattheLINmastertransmitstheframeheader,butnopayloaddatafollowsthisheader.

Signal Input Single-Point, Signal Input Waveform, Signal Input XY, Frame Input 
Single-Point, Frame Input Queued, and Frame Input Stream Modes

ThebehavioristhesameasCyclic.

Signal Output Single-Point, Signal Output XY, Frame Output Single-Point, and Frame Output 
Queued Modes

ThebehaviorissimilartoCyclic,exceptthattheLINdataframedoesnotcontinuetotransmit
afterthedatafromtheappropriatenxWritefunctionhastransmitted.

Iftheframeiscontainedinasporadicscheduleentry,andtherearevaluesformultipleframes
pendingforthatentry,NI-XNETselectsasingleframetotransmitineachentry.NI-XNET
selectstheframeusingtheorderintheXNETLINScheduleEntryFramesproperty.For
example,iftheFramespropertycontainsthreeframes,andyouwritedataforthefirstand
third,NI-XNETtransmitsthefirstframe(index0)inthenextoccurrenceofthesporadic
entry,andthentransmitsthethirdframe(index2)whenthatsporadicentryexecutesagain.

Iftheframeiscontainedinanevent-triggeredscheduleentry,acollisionmayoccurifanother
ECUtransmitsinthesamescheduleentry.IftheNI-XNETLINinterfacerunsasaLIN
master,itautomaticallyusestheXNETLINScheduleEntryCollisionResolvingSchedule
propertytoresolvethiscollision.

Signal Output Waveform Mode

ThebehavioristhesameasCyclic.

IftheNI-XNETinterfacerunsasaLINmaster,NI-XNETexecutesschedules,andtherefore
controlsthetimingofLINframes.Anevent-drivenLINframecantransmitatmostonceper
executionofitsscheduleentry.

IftheNI-XNETinterfacerunsasaLINslave(default),thissessionmodeisnotsupported.

Frame Output Stream Mode

Whenusingastreamoutputtimingofimmediatemode,iftheframefortransmitisdefinedas
anevent-triggeredframeinthedatabase,andacollisionoccursduringtransmit,theinterface
automaticallyexecutesthecollisionresolvingscheduledefinedfortheframe,exactlyasifthe
frameweretransmittedinascheduledevent-triggeredslot.

WhenusingastreamoutputtimingofeitherReplayExclusiveorReplayInclusive,ifthe
framefortransmitisdeterminedtobedefinedasanevent-triggeredframeinthedatabase,the
frameistransmittedwithaheaderIDequaltotheunconditionalframeIDcontainedindata
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byte0.Thedataistransmittedwithoutmodification.Inotherwords,theframeistransmitted
asanunconditionalframeassociatedwiththeevent-triggeredframe.

RefertotheInterface:OutputStreamTimingpropertyformoredetailsaboutusingthismode
withLIN.
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6
Troubleshooting and Common 
Questions

ThischapterincludesNI-XNETtroubleshootingtipsandcommon
questions

Where is my database on my disk?

TheNI-XNETdriverworkswithdatabasealiases,whichcancausesome
confusionwhentryingtosharetheactualdatabasefile.Thisalsocancause
problemsifthedatabasefileisdeletedonthedisk,butthealiasremains
in theeditor.Therearetwowaystofindthepathofyourdatabaseon
your disk:

• IntheNI-XNETDatabaseEditor,selectFile»Manage Aliases.

• InLabVIEW,right-clicktheI/OcontrolandselectManage Aliases.
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Thefollowingwindowappears,andyoucanseewhereyourdatabasefile
isonthedisk.

TheNIXNET_exampledatabaseisatC:\Documents and Settings\ 
All Users\Documents\National Instruments\NI-XNET\ 

Examples.

How is the example database alias automatically added?

NI-XNETishardcodedtodetectwhetheryouaretryingtoopenasession
usingtheNIXNET_exampledatabaseandprogrammaticallyaddthealias
foryouifitisnotalreadypresent.

How is the example database automatically deployed on 

LabVIEW RT?

TheNI-XNETLabVIEWRTinstallerautomaticallydeploysthe
NIXNET_exampledatabaseduringtheinstallation.Thismakesiteasierto
testtheexampleonyourLabVIEWRTsystem.
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The example database is added automatically on Windows and 

LabVIEW RT. Can I erase all traces of it?

Yes.Completethefollowingstepstoerasealltracesoftheexample
database.

On Windows

1. OpentheManage NI-XNET Databasesdialog(seeabove),selectthe
NIXNET_examplealiasonyourlocalmachine,andselectRemove 

Alias.

2. BrowsetoC:\Documents and Settings\All Users\ 
Documents\National Instruments\NI-XNET\Exampleson
yourlocalmachineanddeletethenixnet_example.xmlfile.

Notes TheNI-XNETLabVIEW,CVI,andCexamplesworkwiththisdatabasefileand
thereforearenotguaranteedtoworkifyoudeletethedatabasefile.

TheNI-XNETdatabaseisinstalledautomaticallywithNI-XNET.

On LabVIEW RT

OpentheManage NI-XNET Databasesdialog(seeabove)andconnectto
yourLabVIEWRTtargetbyenteringtheIPaddressandclickingConnect.
SelecttheNIXNET_exampledatabaseandclickUndeploy.

Can I permanently set the baud rate setting for my device as in 

NI-CAN?

ThereisnowaytosetthebaudratepermanentlyinNI-XNET.Thecluster
intheFIBEXdatabasefilesetsthebaudrate.Ifyouareusingaframe
streamingsessionwithoutadatabase,youmustsetthebaudrate
programmatically.

Can I permanently set the transceiver type for my CAN XS device as 

in NI-CAN?

ThereisnowaytosetthetransceivertypepermanentlyinNI-XNET.
The NI-XNETCANXSdevicealwaysdefaultstoaHighSpeed(HS)
transceivertype.Ifyouwantadifferenttransceivertype,youalways
must setitprogrammatically.Youcansetitprogrammaticallyinthe
followingways.
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In LabVIEW

Useapropertynode(shownbelow)forthesession.

In C

Usethefollowingcode:

Property = nxCANTcvrType_LS;

//(or Property = nxCANTcvrType_HS or Property = 

nxCANTcvrType_SW)

nxGetPropertySize (SessionRef, 

nxPropSession_IntfCANTcvrType, &PropertySize); 

nxSetProperty (SessionRef, 

nxPropSession_IntfCANTcvrType, PropertySize, 

&Property);

Can I change the database or object properties setting 

programmatically (for example, change the cycle time of a cyclic 

frame)?

Yes.Youcanopenanobjectandchangeitspropertiesprogrammatically.
Thishasnoeffectontheactualdatabase.Itonlychangesthepropertiesof
theobjectsloadedinmemoryuntilthesessionisclosedandtheobjectsare
releasedfrommemory.Anexampleofhowtodothisisintheexample
finderatHardware Input and Output»CAN»NI-XNET»Intro to 

Sessions»Frame Sessions»CAN Change Frame Properties 

Dynamically.

Why is there no XNET Clear VI at the end of the examples?

WhentheVIorapplicationisstopped,NI-XNETtakescareofclosingall
referencesforyou.Thismakesprogrammingsimplerandmorerobust,as
youdonotneedtoensureallreferencesareclosed.
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A
Summary of the CAN Standard

ThisappendixsummarizestheCANstandard.

History and Use of CAN

Inthepastfewdecades,advancesinautomotivetechnologyhaveledto
increaseduseofelectroniccontrolsystemsforenginetiming,anti-lock
brakesystems,anddistributorlessignition.Withconventionalwiring,
data isexchangedinthesesystemsusingdedicatedsignallines.Asthe
complexityandnumberofdeviceshasincreased,usingdedicatedsignal
linesbecomesincreasinglydifficultandexpensive.

Toovercomethelimitationsofconventionalautomotivewiring,Bosch
developedtheControllerAreaNetwork(CAN)inthemid-1980s.Using
CAN,devices(controllers,sensors,andactuators)areconnectedona
commonserialbus.Thisnetworkofdevicescanbethoughtofasa
scaled-down,real-time,low-costversionofnetworksusedtoconnect
personalcomputers.AnydeviceonaCANnetworkcancommunicatewith
anyotherdeviceusingacommonpairofwires.

AsCANimplementationsincreasedintheautomotiveindustry,CANwas
standardizedinternationallyasISO11898.CANchipswerecreatedby
majorsemiconductormanufacturerssuchasIntel,Motorola,andPhilips.
Withthesedevelopments,manufacturersofindustrialautomation
equipmentbegantoconsiderCANforuseinindustrialapplications.
Comparisonoftherequirementsforautomotiveandindustrialdevice
networksshowednumeroussimilarities,includingthetransitionawayfrom
dedicatedsignallines,lowcost,resistancetoharshenvironments,andhigh
real-timecapabilities.

Becauseofthesesimilarities,CANbecamewidelyusedinphotoelectric
sensorsandmotioncontrollersfortextilemachinery,packagingmachines,
andproductionlineequipment.Bythemid-1990s,CANwasspecifiedas
thebasisofmanyindustrialdevicenetworkingprotocols,including
DeviceNet,andCANopen.
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OnApril17,2012,BoschreleasedanupdatedCANspecification,CAN 

with Flexible Data-Rate.ThisspecificationimprovesCANperformanceby
makingtwokeyadditionstotheCANstandard:increasingthemaximum
payloadsizefrom8to64 bytesandmaximumbaudratefrom1to2 Mb/s
ormore.RemoteframesalwaysaretransmittedintheCAN2.0standard
format.

Withitsgrowingpopularityinautomotiveandindustrialapplications,CAN
hasbeenincreasinglyusedinawidevarietyofdiverseapplications.
Use in agriculturalequipment,nauticalmachinery,medicalapparatus,
semiconductormanufacturingequipment,andmachinetoolstestifytothe
versatilityofCAN.

CAN Identifiers and Message Priority

WhenaCANdevicetransmitsdataontothenetwork,anidentifierthatis
uniquethroughoutthenetworkprecedesthedata.Theidentifierdefinesnot
onlythecontentofthedata,butalsothepriority.

WhenadevicetransmitsamessageontotheCANnetwork,allother
devicesonthenetworkreceivethatmessage.Eachreceivingdevice
performsanacceptancetestontheidentifiertodetermineifthemessageis
relevanttoit.Ifthereceivedidentifierisnotrelevanttothedevice(suchas
RPMreceivedbyanairconditioningcontroller),thedeviceignoresthe
message.

WhenmorethanoneCANdevicetransmitsamessagesimultaneously,the
identifierisusedasaprioritytodeterminewhichdevicegainsaccesstothe
network.Thelowerthenumericalvalueoftheidentifier,thehigherits
priority.

Figure A-1showstwoCANdevicesattemptingtotransmitmessages,one
usingidentifier647hex,andtheotherusingidentifier6FFhex.Aseach
devicetransmitsthe11bitsofitsidentifier,itexaminesthenetworkto
determineifahigher-priorityidentifierisbeingtransmittedsimultaneously.
Ifanidentifiercollisionisdetected,thelosingdevice(s)immediatelystop
transmissionandwaitforthehigher-prioritymessagetocompletebefore
automaticallyretrying.Becausethehighestpriorityidentifiercontinues
its transmissionwithoutinterruption,thisschemeisreferredtoas
nondestructive bitwise arbitration,andCAN’sidentifierisoftenreferredto
asanarbitration ID.Thisabilitytoresolvecollisionsandcontinuewith
high-prioritytransmissionsisonefeaturethatmakesCANidealfor
real-timeapplications.
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Figure A-1.  Example of CAN Arbitration

CAN Frames

InaCANnetwork,themessagestransferredacrossthenetworkarecalled
frames.TheCANprotocolsupportstwoframeformatsasdefinedinthe
Boschversion2.0specifications,theessentialdifferencebeinginthelength
ofthearbitrationID.Inthestandardframeformat(alsoknownas2.0A),
thelengthoftheIDis11bits.Intheextendedframeformat(alsoknown
as 2.0B),thelengthoftheIDis29bits.Figure A-2showstheessential
fieldsofthestandardandextendedframeformats,andthefollowing
sectionsdescribeeachfield.

Figure A-2.  Standard and Extended Frame Formats

1 Device A: ID = 11001000111 (647 hex)
2 Device B: ID = 11011111111 (6FF hex)
3 Device B Loses Arbitration; Device A Wins Arbitration and Proceeds

S = Start Frame Bit

S

S

Device B Loses Arbitration
Device A Wins Arbitration and Proceeds

Device A

ID = 11001000111 (647 hex)

Device B

ID = 11011111111 (6FF hex)

S = Start Frame Bit

Standard Frame Format

DLC 0-8 Data Bytes
11-Bit

Arbitration ID

High 11 Bits

of Arbitration ID

Low 18 Bits

of Arbitration ID

15-Bit CRC

0-8 Data Bytes 15-Bit CRC End of FrameDLC

End of Frame
S
O
F

R
T
R

I
D
E

S
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F

I
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E
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R

A
C
K

A
C
K

Extended Frame Format
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Start of Frame (SOF)
StartofFrameisasinglebit(0)thatmarksthebeginningofaCANframe.

Arbitration ID
ThearbitrationIDfieldscontaintheidentifierforaCANframe.The
standardformathasone11-bitfield,andtheextendedformathastwo
fields,whichare11and18bitsinlength.Inbothformats,bitsofthe
arbitrationIDaretransmittedfromhightoloworder.

Remote Transmit Request (RTR)
TheRemoteTransmitRequestbitisdominant(0)fordataframes,and
recessive(1)forremoteframes.Dataframesarethefundamentalmeansof
datatransferonaCANnetwork,andareusedtotransmitdatafromone
devicetooneormorereceivers.Adevicetransmitsaremoteframeto
requesttransmissionofadataframeforthegivenarbitrationID.The
remoteframeisusedtorequestdatafromitssourcedevice,ratherthan
waitingforthedatasourcetotransmitthedataonitsown.

Identifier Extension (IDE)
TheIdentifierExtensionbitdifferentiatesstandardframesfromextended
frames.BecausetheIDEbitisdominant(0)forstandardframesand
recessive(1)forextendedframes,standardframesarealwayshigher
prioritythanextendedframes.

Data Length Code (DLC)
TheDataLengthCodeisa4-bitfieldthatindicatesthenumberofdata
bytesinadataframe.Inaremoteframe,theDataLengthCodeindicates
thenumberofdatabytesintherequesteddataframe.ValidDataLength
Codesrangefromzerotoeight.

Data Bytes
Fordataframes,thisfieldcontainsfrom0to8databytes.RemoteCAN
framesalwayscontainzerodatabytes.

Cyclic Redundancy Check (CRC)
The15-bitCyclicRedundancyCheckdetectsbiterrorsinframes.The
transmittercalculatestheCRCbasedontheprecedingbitsoftheframe,
andallreceiversrecalculateitforcomparison.IftheCRCcalculatedbya
receiverdiffersfromtheCRCintheframe,thereceiverdetectsanerror.
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Acknowledgment Bit (ACK)
AllreceiversusetheAcknowledgmentBittoacknowledgesuccessful
receptionoftheframe.TheACKbitistransmittedrecessive(1),and
is overwrittenasdominant(0)byalldevicesthatreceivetheframe
successfully.Thereceiversacknowledgecorrectframesregardlessofthe
acceptancetestperformedonthearbitrationID.Ifthetransmitterofthe
framedetectsnoacknowledgment,itcouldmeanthatthereceiversdetected
anerror(suchasaCRCerror),theACKbitwascorrupted,orthereareno
receivers(forexample,onlyonedeviceonthenetwork).Insuchcases,the
transmitterautomaticallyretransmitstheframe.

End of Frame
Eachframeendswithasequenceofrecessivebits.Aftertherequired
numberofrecessivebits,theCANbusisidle,andthenextframe
transmissioncanbegin.

CAN FD Frames

TheCANFDstandardsupportsthesametwoframeformatsasdefinedin
theBoschversion2.0specification,aswellastwoadditionalframe
formats.Theessentialdifferencebetweentheoriginalandnewformatisthe
additionofafewbitstoredefinetheDLCandincreasethedataphase
speed.Figure A-3showstheessentialfieldsofthestandardandextended
FDframeformats,andthefollowingsectionsdescribeeachfieldthat
differsfromtheCAN2.0specification.



Figure A-3.  CAN FD Standard and Extended Frame Formats
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Extended Data Length Bit (EDL)
TheEDLbitindicatestheframeisaCANFDframe.Thisisther0bitina
standardframeandistransmitteddominate.ForaCANFDframe,theEDL
bitistransmittedrecessive.

Whenthisbitisset,theDLCisinterpreteddifferentlythanwhentheframe
isastandardCAN2.0frame.asshowninthefollowingtable:

Bit Rate Switch Bit (BRS)
TheBRSbitindicateswhetherthebitrateofthenonarbitrationportionof
theCANframeistransmittedatthestandarddatarateorthefastCANFD
rate.Thisbitistransmitteddominatetotransmitatthestandardrateand
recessivetotransmitattheCANFDrate.

Error State Indicator Bit (ESI)
TheESIbitistransmitteddominatebyanodeintheErrorActiveStateand
recessivebyanodeintheErrorPassiveState.

Cyclic Redundancy Check Sequence (CRC)
TheCANFDstandardusesadifferentCRCpolynomialthantheCAN2.0
standard.TheCAN2.0standardusesa15-bitCRC,whiletheCANFD
standardusestwoseparateCRCpolynomials.ThefirstCRCis17bits,for
frameswithapayloadof0–16bytes.ThesecondCRCis21 bits,forframes
largerthan16bytes.

DLC CAN 2.0 CAN FD

0..8 0..8 0..8

9 8 12

10 8 16

11 8 20

12 8 24

13 8 32

14 8 48

15 8 64
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CAN Error Detection and Confinement

OneofthemostimportantandusefulfeaturesofCANisitshighreliability,
eveninextremelynoisyenvironments.CANprovidesavarietyof
mechanismstodetecterrorsinframes.Thiserrordetectionisusedto
retransmittheframeuntilitisreceivedsuccessfully.CANalsoprovidesan
errorconfinementmechanismusedtoremoveamalfunctioningdevice
fromtheCANnetworkwhenahighpercentageofitsframesresultin
errors.Thiserrorconfinementpreventsmalfunctioningdevicesfrom
disturbingtheoverallnetworktraffic.

Error Detection
WheneveranyCANdevicedetectsanerrorinaframe,thatdevicetransmits
aspecialsequenceofbitscalledanerrorflag.Thiserrorflagisnormally
detectedbythedevicetransmittingtheinvalidframe,whichthen
retransmitstocorrecttheerror.Theretransmissionstartsoverfromthestart
offrame,andthusarbitrationwithotherdevicescanoccuragain.

CANdevicesdetectthefollowingerrors,whicharedescribedinthe
followingsections:

• Biterror

• Stufferror

• CRCerror

• Formerror

• Acknowledgmenterror

Bit Error
Duringframetransmissions,aCANdevicemonitorsthebusonabit-by-bit
basis.Ifthebitlevelmonitoredisdifferentfromthetransmittedbit,abit
errorisdetected.ThisbiterrorcheckappliesonlytotheDataLengthCode,
DataBytes,andCyclicRedundancyCheckfieldsofthetransmittedframe.

Stuff Error
Wheneveratransmittingdevicedetectsfiveconsecutivebitsofequalvalue,
itautomaticallyinsertsacomplementedbitintothetransmittedbitstream.
Thisstuffbitisautomaticallyremovedbyallreceivingdevices.Thebit
stuffingschemeisusedtoguaranteeenoughedgesinthebitstreamto
maintainsynchronizationwithinaframe.



AppendixA SummaryoftheCANStandard

NI-XNETHardwareandSoftwareManual A-8 ni.com

Astufferroroccurswheneversixconsecutivebitsofequalvalueare
detectedonthebus.

CRC Error
ACRCerrorisdetectedbyareceivingdevicewheneverthecalculated
CRCdiffersfromtheactualCRCintheframe.

Form Error
AformerroroccurswhenaviolationofthefundamentalCANframe
encodingisdetected.Forexample,ifaCANdevicebeginstransmittingthe
StartOfFramebitforanewframebeforetheEndOfFramesequence
completesforapreviousframe(doesnotwaitforbusidle),aformerroris
detected.

Acknowledgment Error
Anacknowledgmenterrorisdetectedbyatransmittingdevicewheneverit
doesnotdetectadominantAcknowledgmentBit(ACK).

Error Confinement
Toprovideforerrorconfinement,eachCANdevicemustimplementa
transmiterrorcounterandareceiveerrorcounter.Thetransmiterror
counterisincrementedwhenerrorsaredetectedfortransmittedframes,and
decrementedwhenaframeistransmittedsuccessfully.Thereceiveerror
counterisusedforreceivedframesinmuchthesameway.Theerror
countersareincreasedmoreforerrorsthantheyaredecreasedfor
successfulreception/transmission.Thisensuresthattheerrorcounterswill
generallyincreasewhenacertainratioofframes(roughly1/8)encounter
errors.Bymaintainingtheerrorcountersinthismanner,theCANprotocol
cangenerallydistinguishtemporaryerrors(suchasthosecausedby
externalnoise)frompermanentfailures(suchasabrokencable).For
completeinformationontherulesusedtoincrement/decrementtheerror
counters,refertotheCANspecification(ISO11898).

Withregardtoerrorconfinement,eachCANdevicemaybeinoneof
threestates:ErrorActiveState,ErrorPassiveState,andBusOffState.
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Error Active State
WhenaCANdeviceispoweredon,itbeginsintheerroractivestate.
A deviceinerroractivestatecannormallytakepartincommunication,and
transmitsanactiveerrorflagwhenanerrorisdetected.Thisactiveerror
flag(sequenceofdominant0bits)causesthecurrentframetransmissionto
abort,resultinginasubsequentretransmission.ACANdeviceremainsin
theerroractivestateaslongasthetransmitandreceiveerrorcountersare
bothbelow128.InanormallyfunctioningnetworkofCANdevices,
all devicesareintheerroractivestate.

Error Passive State
Ifeitherthetransmiterrorcounterorthereceiveerrorcounterincrements
above127,theCANdevicetransitionsintotheerrorpassivestate.Adevice
inerrorpassivestatecanstilltakepartincommunication,buttransmits
a passiveerrorflagwhenanerrorisdetected.Thispassiveerrorflag
(sequenceofrecessive1bits)generallydoesnotabortframestransmitted
byotherdevices.Becausepassiveerrorflagscannotprevailoverany
activityonthebusline,theyarenoticedonlywhentheerrorpassivedevice
istransmittingaframe.Thus,ifanerrorpassivedevicedetectsareceive
erroronaframewhichisreceivedsuccessfullybyotherdevices,theframe
isnotretransmitted.

Onespecialruletokeepinmind:Whenanerrorpassivedevicedetectsan
acknowledgmenterror,itdoesnotincrementitstransmiterrorcounter.
Thus,ifaCANnetworkconsistsofonlyonedevice(forexample,ifyoudo
notconnectacabletotheNationalInstrumentsCANinterface),andthat
deviceattemptstotransmitaframe,itretransmitscontinuouslybutnever
goesintobusoffstate(althoughiteventuallyreacheserrorpassivestate).

Bus Off State
Ifthetransmiterrorcounterincrementsabove255,theCANdevice
transitionsintothebusoffstate.Adeviceinthebusoffstatedoesnot
transmitorreceiveanyframes,andthuscannothaveanyinfluenceonthe
bus.ThebusoffstatedisablesamalfunctioningCANdevicethatfrequently
transmitsinvalidframes,sothatthedevicedoesnotadverselyaffectother
devicesonthenetwork.WhenaCANdevicetransitionstobusoff,itcan
beplacedbackintoerroractivestate(withbothcountersresettozero)only
bymanualintervention.Forsensor/actuatortypesofdevices,thisoften
involvespoweringthedeviceoffthenon.ForNI-XNETnetworkinterfaces,
communicationcanbestartedagainusinganAPIfunction.



Low-Speed CAN

Low-SpeedCANiscommonlyusedtocontrol“comfort”devicesinan
automobile,suchasseatadjustment,mirroradjustment,anddoorlocking.
ItdiffersfromHigh-SpeedCANinthatthemaximumbaudrateis125K
anditutilizesCANtransceiversthatofferfault-tolerantcapability.This
enablestheCANbustokeepoperatingevenifoneofthewiresiscutor
short-circuitedbecauseitoperatesonrelativechangesinvoltage,andthus
providesamuchhigherlevelofsafety.Thetransceiversolvesmany
commonandfrequentwiringproblemssuchaspoorconnectors,andalso
overcomesshortcircuitsofeithertransmissionwiretogroundorbattery
voltage,ortheothertransmissionwire.Thetransceiverresolvesthefault
situationwithoutinvolvementofexternalhardwareorsoftware.Onthe
detectionofafault,thetransceiverswitchestoaonewiretransmission
modeandautomaticallyswitchesbacktodifferentialmodeifthefaultis
removed.

Specialresistorsareaddedtothecircuitryfortheproperoperationof
thefault-toleranttransceiver.Thevaluesoftheresistorsdependonthe
numberofnodesandtheresistancevaluespernode.Forguidelineson
selectingtheresistor,refertotheCabling Requirements for Low-Speed/ 

Fault-Tolerant CANsectionofChapter 3,NI-XNET Hardware Overview.
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Single Wire CAN

SinglewireCANisfoundprimarilyinspecialtyautomotiveapplications
andemphasizeslowcost.DefinedintheSAE2411specification,single
wireCANusesonlyonesingle-endedCANdatawire,asopposedtothe
differentialCANwiresfoundinmostapplications.Thereducednoise
immunityofsinglewireCANlimititsspeedcomparedtotheotherCAN
physicallayers.

SinglewireCANoffersfourcommunicationmodes.Thefirsttwomodes
relatetheCANbusspeed.Thefirstmode,NormalMode,allowsthe
controllertorunat33.333Kbits/sandisthemodethebusrunsinwhen
conductingin-vehicletraffic.Thesecondmode,HighSpeedMode,allows
thecontrollertorunat83.333Kbits/sandisfordatadownloadwhen
attachedtoanoffboardtesterECU.

Whenrunningineitherofthefirsttwomodes,thenominalvoltagelevels
are0Vand4V.IfacontrollergoesintoSleepMode,itignoresalltraffic
runningatthesevoltagelevels.ThefinalmodeiscalledHighVoltage
Wakeupmodeandtransmitsonlyatnormalcommunicationspeedsat
nominalvoltagelevelsof0Vand12V(actualhighvoltageistypically
closetoVbat).IfacontrollergoesintoSleepMode,itwakesupwhen
receivingaCANframeatthehigh-voltagesignalinglevels.

Forcablingguidelinesandotherinformation,refertoSingle Wire CAN 

Physical LayerinChapter 3,NI-XNET Hardware Overview.
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B
Summary of the FlexRay Standard

ThisappendixsummarizestheFlexRaystandard.

FlexRay Overview

TheFlexRaycommunicationsnetworkisanew,deterministic,
fault-tolerant,andhigh-speedbussystemdevelopedinconjunctionwith
automobilemanufacturersandleadingsuppliers.

FlexRaydeliverstheerrortoleranceandtime-determinismperformance
requirementsforX-by-wireapplications(forexample,drive-by-wire,
steer-by-wire,brake-by-wire,etc.).TheFlexRayprotocolservesasa
communicationinfrastructureforfuturegenerationhigh-speedcontrol
applicationsinvehiclesbyprovidingthefollowingservices:

• Message exchange service—Providesdeterministiccycle-based
messagetransport.

• Synchronization service—Providesacommontimebasetoallnodes.

• Start-up service—Providesanautonomousstart-upprocedure.

• Error management service—Provideserrorhandlinganderror
signaling.

• Symbol service—Allowstherealizationofaredundant
communicationpath.

• Wakeup service—Addressespowermanagementneeds.
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Increasing Communications Demands

Inrecentyears,theamountofelectronicsintroducedintoautomobileshas
increasedsignificantly.Thistrendisexpectedtocontinueasautomobile
manufacturersinitiatefurtheradvancesinsafety,reliability,andcomfort.
Theintroductionofadvancedcontrolsystems—combiningmultiple
sensors,actuators,andelectroniccontrolunits—isplacingboundary
demandsontheexistingControllerAreaNetwork(CAN)
communication bus.

Requirementsforfuturein-carcontrolapplicationsincludethe
combinationofhigherdatarates,deterministicbehavior,andthesupportof
faulttolerance.Forexample,drive-by-wire,whichreplacesdirect
mechanicalcontrolofavehiclewithCPU-generatedbuscommands,
demandshigh-speedbussystemsthatarefaulttolerant,aredeterministic,
andcansupportdistributedcontrolsystems.

Increasedfunctionalityrequiresmoreflexibilityinbothbandwidthand
systemextension.Communicationsavailability,reliability,anddata
bandwidtharethekeysfortargetedapplicationsinpowertrain,chassis,and
bodycontrol.

Figure B-1.  Requirements Comparison

AsshowninFigure B-1,theFlexRaybusaddressesthesignificantincrease
inrequirementsforin-vehicleapplications.Astheamountofelectronicsin
automobilesincreases,high-bandwidth,deterministic,andredundant
communicationsareavailablethroughtheFlexRaycommunicationsbus.
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FlexRay Network

FlexRay Bus Benefits
TheFlexRayCommunicationsSystemSpecificationVersion2.0outlines
manykeybusnetworkbenefits:

• Providesupto10Mbits/sdatarateoneachchannel,oragrossdatarate
upto20Mbits/s.

• SignificantlyincreasesFrameLength(comparedtoCAN—8bytesper
frame).

• Makessynchronousandasynchronousdatatransferpossible.

• Guaranteesframelatencyandjitterduringsynchronoustransfer
(real-timecapabilities).

• Providesprioritizationofmessagesduringasynchronoustransfer.

• Providesfault-tolerantclocksynchronizationviaaglobaltimebase.

• Giveserrordetectionandsignaling.

• Enableserrorcontainmentonthephysicallayerthroughtheuseofan
independentBusGuardianmechanism.

• Providesscalablefaulttolerancethroughsingleordual-channel
communication.

Data Security and Error Handling
TheFlexRaynetworkprovidesscalablefaulttolerancebyallowingsingle
ordual-channelcommunication.Forsecurity-criticalapplications,the
devicesconnectedtothebusmayusebothchannelsfortransferringdata.
However,youalsocanconnectonlyonechannelwhenredundancyisnot
needed,ortoincreasethebandwidthbyusingbothchannelsfor
transferringnonredundantdata.

Withinthephysicallayer,FlexRayprovidesfasterrordetectionand
signaling,aswellaserrorcontainmentthroughanindependentBus
Guardian.TheBusGuardianisamechanismonthephysicallayerthat
protectsachannelfrominterferencecausedbycommunicationnotaligned
withtheclustercommunicationschedule.
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Protocol Operation Control

Inthedefaultconfigstate,thecontrollerisstopped.Thisisthepower-on
state.

Intheconfigstate,thecontrollerisstopped.Youcanconfigurethe
controllerinthisstate.

Inthereadystate,thecontrollercantransitiontothewakeuporstartup
statestoperformacoldstart(startupofabus)orintegrateintoarunning
cluster.

Inthewakeupstate,thecontrollercanwakeupnodesthataresleeping
whiletherestoftheclusterisactive.

POCOperational

Default

Config

Config

Ready

StartupWakeup

Halt

Normal
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Thestartupstateisnotasinglestate,butrepresentsastatemachinethatis
usedforbusstartup.Thestatemachinehasthreedifferentpaths,depending
onhowtheinterfacewillparticipateinthestartupprocess.The
leading coldstartnodeistheinterfacethatisinitiatingtheschedule
synchronization.Thefollowingcoldstartnode(s)areother
coldstart-capableinterfacesjoiningtheleadingcoldstarterin
starting up the FlexRaybus.Thenon-coldstartnodesconnecttoa
currently runningbus.

Afterproperlyintegratingontothebus,thecontrollertransitionsthrough
thethreeoperatingstates(NormalActive,NormalPassive,andHalt),
whicharesimilartotheCANoperatingstatesofErrorActive,Error
Passive,andBusOff.

WhentheinterfaceisinNormalActivestate,itisfullysynchronizedand
supportsclusterwideclocksynchronization.

WhentheinterfaceisinNormalPassivestate,itstopstransmittingframes
andsymbols,butreceivedframesarestillprocessed.Itstillcanperform
clocksynchronizationbasedonreceivedframes,butitdoesnotcontribute
totheclocksynchronization.

WhentheinterfaceisinHaltstate,allframeandsymbolprocessingis
stopped,asismacrotickgeneration.

Communication Cycle
TheCommunicationCycleisthefundamentalelementofthemedia-access
schemewithinFlexRay.Acycledurationisfixedwhenthenetwork
becomesconfigured.AFlexRayschedulehas64cycles,numbered0–63.
Aftercycle63,theschedulerestartsatcycle0.Thetimewindowthe
CommunicationCycledefineshastwoparts,astaticsegmentanddynamic
segment.Theconfigurationalsodefinesthesegmentlengths.

TheStaticSegment’spurposeistoprovideatimewindowforscheduling
a numberoftime-triggeredmessages.ThispartoftheCommunication
Cycleisreservedforthesynchronouscommunication,whichguarantees
a specifiedframelatencyandjitterthroughfault-tolerantclock
synchronization.Youmustconfigurethemessagestobetransferredinthe
StaticSegmentbeforestartingthecommunication,andthemaximum
amountofdatatransferredintheStaticSegmentcannotexceedtheStatic
Segmentduration.Thisprovidesforbusdeterminism,becauseeachstatic
slotisgivenaguaranteedtimeonthebus,andonlyonedevicemaytransfer
datawithinagivenslot.
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IntheDynamicSegment,eachdevicemaytransferevent-triggered
messages,whichitsFrameIDprioritizes.Thispartofthecycleformsa
communicationschemesimilartotheCANbus.TheFrameIDisfor
controllingthemediaaccess.

TheSymbolWindowisanoptionalpartofthecommunicationcyclewhere
youcantransmitaspecialsymbol(MediaAccessTestSymbol(MTS))on
thenetworktotesttheBusGuardian.

TheNetworkIdleTime(NIT)isthepartofthecommunicationcyclewhere
thenodecalculatesandappliesclockcorrectiontomaintain
synchronizationwiththeFlexRaybus.

Figure B-2showsthecommunicationcycleofagiventimeperiod.The
figureshowsthatthebandwidthusedfortime-triggeredandevent-triggered
messagesisscalable.

Figure B-2.  Communication Cycle

Startup
Theactionofinitiatingastartupprocessiscalledacoldstart.Onlyasubset
ofnodes,calledcoldstartnodes,mayinitiateastartup.

Acoldstartattemptbeginswiththetransmissionofthecollisionavoidance
symbol(CAS).OnlythecoldstartnodethattransmitstheCAScantransmit
framesinthefourcyclesthatfollowtheCAS.Duringthefifthcycle,other
coldstartnodescanjoinit;lateron,allothernodescanjoinitalso.

Ineachclusterconsistingofatleastthreenodes,atleastthreenodesmust
beconfiguredascoldstartnodes.Ifaclusterhasonlytwonodes,bothof
themmustbeconfiguredascoldstartnodes.

ThecoldstartnodethattransmitstheCASiscalledaleading coldstart 

node.Theothercoldstartnodesarecalledfollowing coldstart nodes.
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Duringthestartupprocess,anodecantransmitonlystartupframes.A
startupframehasanindicatorintheheadersegment(refertoFrame 

Format)thatindicatesitisastartupframe.Allstartupframesarealsosync
frames,whichcontainanindicatorthatnodesusetoassistwithclock
correction.

Figure B-3showsthestartupstatemachineastheFlexRay Protocol 

Specificationv.2.1definesit.

Figure B-3.  Startup State Machine

µT timer tStartup;

tStartup := pdListenTimeout;
tStartupNoise := gListenNoise * pdListenTimeout;
vRemainingColdstartAttempts := gColdstartAttempts;

µT timer tStartupNoise;
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Figure B-4showsthestatetransitionsforaleadingcoldstartnode
(Node A),followingcoldstartnode(NodeB),andnon-coldstartnode
(NodeC).

Figure B-4.  State Transitions

Path of the Leading Coldstart Node
Whenacoldstartnodeentersstartup,itlistenstotheFlexRaybusto
make surethebusisidlebeforecommencingacoldstartattempt.Ifno
communicationisdetected,thenodetransmitsaCASsymbolfollowedby
thefirstregularcycle,numberedcyclezero.Fromcyclezeroonward,the
nodetransmitsitsstartupframe.Duringthistime,onlyonenode(the
leadingcoldstartnode)cantransmitstartupframes.Iftwonodeshappento
transmittheCASatthesametime,bothwouldtransmitstartupnodes
duringthistime,andbothwoulddetecttheerrorandrestartthecoldstart
process.

Startingincyclefour,othercoldstartnodesbegintotransmittheirstartup
frames.Theleadingcoldstartnodecollectsstartupframesincyclesfour
andfiveandperformsclockcorrection.Iftherearenoerrors,thenode
leavesstartupandentersnormalactive.
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Path of a Following Coldstart Node
Whenacoldstartnodeentersstartup,itlistenstotheFlexRaybusto
make surethebusisidlebeforecommencingacoldstartattempt.If
communicationisdetected,thenodetriestoreceiveavalidpairofstartup
framestoderiveitsscheduleandcalculateitsinitialclockcorrection.

Aftersuccessfullyreceivingtheseframes,itcollectsallsyncframesduring
thefollowingtwocyclesandperformsclockcorrection.Ifthereareno
errorsduringtheclockcorrection,thenodebeginstotransmititsown
startupframes.

Iftherestillarenoerrorsafterthreecyclesoftransmittingstartupframes,
thenodeleavesstartupandentersnormalactive.

Path of a Non-Coldstart Node
Whenanon-coldstartnodeentersstartup,itlistenstotheFlexRaybusand
triestoreceiveFlexRayframes.Ifcommunicationisdetected,thenode
triestoreceiveavalidpairofstartupframestoderiveitsscheduleandclock
correctionfromthecoldstartnodes.

Inthefollowingtwocycles,thenodereceivesstartupframes.After
receivingvalidstartupframesduringfourconsecutivecyclesfromatleast
twodifferentcoldstartnodes,thenodeleavesstartupandentersnormal
active.

Clock Synchronization
FlexRayisatime-triggeredbus,requiringeverynodeintheclustertohave
approximatelythesameviewoftime.TimeinFlexRayisbasedoncycles,
macroticks,andmicroticks.Acycleiscomposedofanintegernumberof
macroticks,andamacrotickiscomposedofanintegernumberof
microticks.

Acycleconsistsofanintegernumberofmacroticks,whichmustbe
identicalforallnodesinthecluster.Thisvalueremainsthesameforeach
cycle.Thedurationofamacrotickalsoisidentical(withintolerances)for
allnodesinacluster.However,eachnodederivesthemacrotickfromits
microtick,whichisderivedfromalocaloscillator.Thenumberof
microtickspermacrotickmaydifferforeachnodeonthecluster(because
theymayusedifferentlocaloscillators).Inaddition,thenumberof
microtickspermacrotickmaydifferfrommacroticktomacrotickwithin
thesamenode,ifrequired.
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Clocksynchronizationisrequiredtoensurethatthetimedifferences
betweenthenodesofaclusterremainconsistent.Therearetwotypesof
timedifferences—phase(offset)differencesandfrequency(rate)
differences.FlexRaynodesperformbothoffsetandratecorrectionto
remainsynchronized.

Ratecorrectionisperformedduringtheentirecycle.Apositiveornegative
integernumberofmicroticksareaddedtotheconfigurednumberof
microticksinacommunicationcycle.Theactualnumberisdeterminedby
aclocksynchronizationalgorithmcomputedafterthestaticsegmentof
everyoddcycle.

OffsetcorrectionisperformedonlyduringtheNITofeveryoddcycle.A
positiveornegativeintegernumberofmicroticksareaddedduringtheNIT
offsetcorrectionsegment.Theactualnumberisdeterminedbyaclock
synchronizationalgorithmcomputedduringeverycycle(butasmentioned
above,thecorrectionactuallyisperformedonlyduringoddcycles).

Frame Format
Figure B-5showstheFlexRayframeformat.TheFlexRayframehasthree
segments:header,payload,andtrailer.

Figure B-5.  FlexRay Frame Format

• Header—IncludestheFrameID,PayloadLength,HeaderCRC,and
CycleCount.TheFrameIDidentifiesaframeandisforprioritizing
event-triggeredframes.ThePayloadLengthcontainsthenumberof
wordstransferredintheframe.TheHeaderCRCisfordetectingerrors
duringthetransfer.TheCycleCountcontainsthevalueofacounter
thatadvancesincrementallyeachtimeaCommunicationCyclestarts.

Additionally,theheaderincludessomeindicatorstohelpidentifythe
frametype.ThePayloadPreambleindicatorindicateswhetheran

Header Segment

11 Bits

Frame ID
Payload

Length

Header

CRC
CRC CRC CRC

Cycle

Count
Data 0 Data 1 Data 2 Data n

7 Bits 11 Bits 6 Bits 0…254 Bytes 24 Bits

Payload Segment Trailer Segment

Startup Frame Indicator

Sync Frame Indicator

Null Frame Indicator

Payload Preamble Indicator

Frame Length = 5 + (0…254) + 3 Bytes

Reserved Bit
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optionalvectoriscontainedwithinthepayloadsegmentofthe
transmittedframe(forexample,anetworkmanagementvector).The
NullFrameindicatorindicateswhethertheframeisanormalornull
frame(aframethatdoesnotcontainavalidpayload).TheSyncFrame
indicatorindicateswhethertheframeisaspecialsyncframeusedfor
clocksynchronization.Finally,theStartupFrameindicatorindicates
whethertheframeisastartupframetohelpstarttheFlexRaycluster.

• Payload—Containsthedatatheframetransfers.TheFlexRaypayload
ordataframelengthisupto127words(254bytes),whichismorethan
30timesgreaterthanCAN.

• Trailer—Containsthree8-bitCRCstodetecterrors.
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C
Summary of the LIN Standard

ThisappendixsummarizestheLINstandard.

History and Use of LIN

LocalInterconnectNetwork(LIN)wasdevelopedtocreateastandardfor
low-cost,low-endmultiplexedcommunicationinautomotivenetworks.
WhereasCANaddressedtheneedforhigh-bandwidth,advanced
error-handlingnetworks,thehardwareandsoftwarecostsofCAN
implementationbecameprohibitiveforlowerperformancedeviceslike
powerwindowandseatcontrollers.LINprovidescost-efficient
communicationinapplicationswherethebandwidthandversatilityof
CANarenotrequired.LINcanbeimplementedrelativelyinexpensively
usingthestandardserialUARTembeddedintomostmodernlow-cost8-bit
microcontrollers.

LIN Topology and Behavior

TheLINbusconnectsasinglemasterdevice(node)andoneormoreslave
devices(nodes)togetherinaLINcluster.Anodecapabilityfiledescribes
thebehaviorofeachnode.Thenodecapabilityfilesareinputstoasystem
definingtool,whichgeneratesaLINdescriptionfile(LDF)thatdescribes
thebehavioroftheentirecluster.YoucanparsetheLDFtogeneratethe
specifiedbehaviorinthedesirednodes.Atthispoint,themasterdevice’s
mastertaskstartstransmittingheadersonthebus,andalltheslavetasksin
thecluster(includingthemasterdevices’sownslavetask)respond,as
specifiedintheLDF.

Ingeneralterms,youusetheLDFtoconfigureandcreatetheLINcluster’s
schedulingbehavior.Forexample,itdefinesthecluster’sbaudrate,the
orderingandtimedelaysforthemastertask’stransmissionofheaders,and
thebehaviorofeachslavetaskinresponse.
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LIN Frame Format

LINisapolledbuswithasinglemasternodeandoneormoreslavenodes.
Themasternodecontainsbothamastertaskandaslavetask.Eachslave
nodecontainsonlyaslavetask.Themastertaskinthemasternodecontrols
allcommunicationoverLIN.

ThebasicunitoftransferontheLINbusistheframe,whichisdividedinto
aheaderandaresponse.Themasternodealwaystransmitstheheader,
whichconsistsofthreedistinctfields:theBreak,theSynchronization Field
(Sync),andthe Identifier Field(ID).Aslavetask(whichcanresidein
eitherthemasternodeoraslavenode)alwaystransmitstheresponse;a
responseconsistsofadatapayloadandachecksum.

Normally,themastertaskrunsapredefinedschedule,whichdescribesthe
headerstotransmitonthebus,inacontinuouslyrepeatingloop.Priorto
startingtheLIN,eachslavetaskisconfiguredeithertopublishdatatothe
busorsubscribetodatainresponsetoeachreceivedheaderID.On
receivingtheheader,eachslavetaskverifiesIDparityandthenchecksthe
IDtodeterminewhetheritneedstopublishorsubscribeduringthe
responseportionoftheframe.Iftheslavetaskneedstopublisharesponse,
ittransmitsonetoeightdatabytestothebus,followedbyachecksumbyte.
Iftheslavetaskneedstosubscribe,itreadsthedatapayloadandchecksum
bytefromthebusandtakesappropriateinternalaction.Forstandard
slave-to-mastercommunication,themasterbroadcaststheidentifiertothe
network,andoneandonlyoneslaverespondswithadatapayload.

Aseparateslavetaskthatexistsinthemasternodeaccomplishes
master-to-slavecommunication.Thistaskself-receivesallheaders
transmittedonthebusandrespondsasifitwereanindependentslave.
To transmitdatabytes,themasterfirstmustupdateitsinternalslave
task’s responsewiththedatavaluesitwantstotransmit.Themasterthen
transmitstheappropriateheader,andtheinternalslavetasktransmitsits
responsetothebus.

Break
EveryLINframebeginswiththeBreak,comprisedofatleast13dominant
bitsfollowedbyabreakdelimiterofatleastonerecessivebit.Thisserves
asastart-of-framenoticetoallnodesonthebus.
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Sync
TheSyncfieldisthesecondfieldthatthemastertasktransmitsinthe
header.Syncisdefinedasthecharacterx55.TheSyncfieldallowsslave
nodesthatperformautomaticbaudratedetectiontomeasurethebaudrate
periodandadjusttheirinternalbaudratetosynchronizewiththebus.

ID
TheIDfieldisthefinalfieldintheheadertransmittedbythemastertask.
Thisfieldprovidesidentificationforeachmessageonthenetworkand
ultimatelydetermineswhichdevicesinthenetworkreceiveorrespondto
eachtransmission.AllslavetaskscontinuallylistenforIdentifierFields,
verifytheirparity,anddeterminewhethertheyarepublishersorsubscribers
forthisparticularidentifier.LINprovides64IDs.IDs0–59(0x3B)arefor
signal-carrying(data)frames,60(0x3C)and61(0x3D)carrydiagnostic
data,and62(0x3E)and63(0x3F)arereservedforfutureprotocol
enhancements.TheIDisprotected,asitistransmittedoverthebusby
performinga2-bitparitycalculationonthe6-bitIDandcombiningthe
parityandtheIDintoasinglebytecalledtheprotectedID.Thisprotected
IDhasthelower6bitscontainingtherawIDandtheuppertwobits
containingtheparity.

Figure C-1showshowparityiscalculatedusingtherawIDandhowthe
protectedIDisformedfromthecombinationoftheparitybitsandrawID.

Figure C-1.  Parity Calculation Method

Data Payload
TheslavetasktransmitstheDataPayloadfieldintheresponse.Thisfield
containsonetoeightbytesofdata.

ProtectedID(7:6) ProtectedID(5:0)

P(1) P(0) RawID(5:0)

¬(ID(1)ID(3)
ID(4)ID(5))

ID(0)ID(1)
ID(2)ID(4)

0–63
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Checksum
TheslavetasktransmitstheChecksumfieldasthelastbyteintheresponse.
Themessageportionincludedinthechecksumcandifferbasedonthe
checksummodeinuse.Theclassicchecksumiscalculatedusingthedata
bytes.Theenhancedchecksumiscalculatedusingthedatabytesand
protectedID.

TheLIN2.1specificationdefinesthechecksumcalculationprocessasthe
summingofallvalues,subtracting255everytimethesumisgreaterthan
orequalto256,theninvertingtheresult.PertheLIN2.1specification,
classicchecksumisforusewithLIN1.xslavedevicesandenhanced
checksumwithLIN2.xslavedevices.ItfurtherspecifiesthatIDs60–61
alwaysuseclassicchecksum.NI-XNETusesthechecksumconfiguration
obtainedfromthedatabasetodeterminewhichchecksumalgorithmtouse
foraparticularframe.PertheLIN2.1specification,IDs60–61alwaysuse
classicchecksum,regardlessofthesettingofthechecksumattribute.

Figure C-2showshowamastertaskheaderandslavetaskresponse
combinetocreateaLINfullframe.

Figure C-2.  Creation of LIN Full Frames

T3: Master task transmits header for ID 1;

T4: On receiving the header, the

      slave task configured to publish

      data for ID 1 transmits a response.
The schedule table specifies the

interframe delay for each ID.

Break Sync ID 1

Databytes Checksum

Break Sync ID 1 Databytes ChecksumBreak Sync ID 0 Databytes Checksum

T1: Master task transmits header for ID 0;

T2: On receiving the header, the

      slave task configured to publish

      data for ID 0 transmits a response.

Break Sync ID 0

Databytes Checksum

Result on LIN Bus
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LIN Bus Timing

AnominaltimeforaLINframetobetransmittedacrossthebusisthe
numberofbitsmultipliedbythetimeforeachbit.Becausedifferententities
transmitthetwoLINframefields,thetimingbreaksdownintothetimefor
theheadertobetransmittedandthetimefortheresponsetobetransmitted,
asshownbelow.

TBit[s]=Timeittakestotransmit1bit(1/Baud_Rate)

NData=Numberofdatabytesinresponse

THeader_Nominal[s]=34*TBit

TResponse_Nominal[s]=10*(NData+1)*TBit

TFrame_Nominal[s]=THeader_Nominal+TResponse_Nominal

However,toallowforbyteprocessingandotherdelayswithinadevice,
eachsegmentisallocatedanadditional40percentascomparedtothe
nominaltimefortheframetotransmit.

THeader_Maximum[s]=1.4*THeader_Nominal

TResponse_Maximum[s]=1.4*TResponse_Nominal

TFrame_Maximum[s]=THeader_Maximum+TResponse_Maximum

LIN Error Detection and Confinement

TheLIN2.1specificationspecifiesthatslavetasksshouldhandleerror
detectionandthaterrormonitoringbythemastertaskisnotrequired.The
LIN2.1specificationdoesnotrequirehandlingofmultipleerrorswithin
oneLINframeortheuseoferrorcounters.Onencounteringthefirsterror
inaframe,theslavetaskabortsprocessingoftheframeuntildetectionof
thenextBreak-Syncsequence(inthenextheaderthemastertransmits).
WithNI-XNET,youcandeterminewhetheranyoftheseerrorshave
occurredbycheckingtheLastErrorCode(LEC)fieldbyreadingXNET 

Read (State LIN Comm).vi.

LINalsoprovidesamechanismforslavenodestoreporterrorstothe
masternode.TheLIN2.1specificationdefinesa1-bitscalarsignalnamed
response_error,whicheachslavepublishestothemasterinoneofits
unconditionalframes.Thisbitissetwheneveraframethataslavenode
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receivesortransmits(exceptforanevent-triggeredresponse)containsan
errorintheresponsefield.Thebitisclearedaftertheframecontainingthe
signalissuccessfullypublishedtothemaster.

LIN Sleep and Wakeup

LINprovidesamechanismfordevicestoentersleepstateandpotentially
conservepower.PertheLIN2.1specification,themastermayforceall
slavesintosleepmodebysendingadiagnosticmasterrequestframe
(ID=60,0x3C)withthefirstdatabyteequalto0andtheremainingbytes
setto0xFF.Thisspecialframeiscalledthego-to-sleepcommand.Slaves
alsoentersleepmodeautomaticallyifLINisinactiveformorethan
4 seconds.

LINalsoprovidesamechanismforwakingdevicesonthebus.Wakeupis
onetaskthatanynodeonthebus(aslaveaswellasthemaster)mayinitiate.
PertheLIN2.1specification,forcethebusdominantfor250µsto5msto
issuethewakeuprequest.Eachslaveshoulddetectthewakeuprequestand
bereadytoprocessheaderswithin100ms.Themasteralsoshoulddetect
thewakeuprequestandstartsendingheaderswhentheslavenodesare
ready(within100–150msafterreceivingthewakeuprequest).Ifthemaster
doesnotissueheaderswithin150msafterreceivingthefirstwakeup
request,theslaverequestingwakeupmaytryissuingasecondwakeup
request(andwaitingforanother150ms).Ifthemasterstilldoesnot
respond,theslavemayissuethewakeuprequestandwait150msathird
time.Iftherestillisnoresponse,theslavemustwaitfor1.5secondsbefore
issuingafourthwakeuprequest.

Themastermaywakeupthebusjustbystartingtosendanormalbreak.
However,ifthishappens,theslavesmaynotbeawake,andtheslavenodes
maynotprocessthefirstheadertransmitted.

Advanced Frame Types

TheLIN2.1specificationclassifiesLINframesintofivetypes:
unconditional,event triggered,sporadic,diagnostic,andreserved.Itis
importanttonotethatthedifferencesintheseframetypesareduetoeither
thetimingofhowtheyaretransmittedorthedatabytes’content.
Regardlessofframeclassification,aLINframealwaysconsistsofaheader
thatthemastertasktransmitsandaresponsethataslavetasktransmits.

Theunconditionalframetypeismostcommonlyused.Unconditional
framescarrysignals(data),andtheiridentifiersare0–59(0x3B).Whenever
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thepublisherofanunconditionalframereceivestheheader,italways
transmitsaresponse.

Theevent-triggeredframetypeattemptstoconservebusbandwidth
byrequestinganunconditionalframeresponsefrommultipleslaves
withinoneframeslottime.Theevent-triggeredframemayhaveanIDof
0–59(0x3B).Whenanunconditionalframeisusedasaneventframe,the
bytesofdataarerestrictedto1–7bytesinsteadof1–8bytes.Thisisbecause
thefirstdatabytemustbeloadedwiththeprotectedIDoftheslave’s
unconditionalframe.

Theevent-triggeredframeworksasfollows:Themasterwritesan
event-triggeredIDinaheader.Theslavesrespondtotheevent-triggeredID
onlyiftheirdatahasbeenupdated.Ifonlyoneslavepublishesaresponse,
themasterreceivesitandlooksatthefirstdatabyte,whichindicateswhich
slave(throughtheprotectedID)publishedtheresponse.Ifmultipleslaves
publisharesponse,acollisionoccurs.Whenthemasterdetectsthis
collision,itinvokesanewscheduletoresolvethecollision.Thiscollision
resolvingschedulequerieseachunconditionalframeassociatedwiththe
event-triggeredframetogettheresponsesfromallobjects.Afterwards,the
originalscheduleiscontinued.

SporadicframesattempttoprovidesomedynamicbehaviortoLIN.
Sporadicframesalwayscarrysignals(data),andtheirIDsare0–59(0x3B).
Onlytheslavetaskassociatedwiththemasternodecansendsporadic
frames.Theheaderofasporadicframeissentinitsframeslotonlywhen
themastertaskknowsthatadatavalue(signal)withintheframehasbeen
updated.Ifmultipleunconditionalframesassociatedwithasporadicslot
haveupdateddata,themastertransmitsonlythehighestpriorityframe,
whichtheorderthattheframesappearinthesporadicframelistdetermines.

Diagnosticframesarealwayseightdatabytesinlengthandalwayscarry
diagnosticorconfigurationdata.TheirIDiseither60(0x3C)foramaster
requestframeor61(0x3D)foraslaveresponseframe.

ReservedframeshaveanIDof62(0x3E)and63(0x3F).Youmustnotuse
theminaLIN2.xcluster.
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D
Specifications

ThisappendixlistsspecificationsforPXI-XNET,PCI-XNET,andCSeries
NIXNEThardware.

PXI-XNET

ThissectionlistsspecificationsforPXI-XNEThardware.

Physical Layers

CAN Physical Layers

High-Speed CAN

Transceiver............................................. NXPTJA1041orTJA1043

Maxbaudrate......................................... 1Mbps

Minbaudrate ......................................... 40kbps

CAN_H,CAN_Lbuslines .................... –27to+40VDC

Low-Speed/Fault-Tolerant CAN

Transceiver1 ........................................... NXPTJA1054AorTJA1055T

Maxbaudrate......................................... 125kbps

Minbaudrate ......................................... 40kbps,10kbpsminforallerror
modes

Single Wire CAN

Transceiver2 ........................................... NXPAU5790or
ON SemiconductorNCV7356

1RefertoLow-Speed/Fault-Tolerant Physical LayerinChapter 3,NI-XNET Hardware Overview,todeterminethetransceiver
used.

2RefertoSingle Wire CAN Physical LayerinChapter 3,NI-XNET Hardware Overview,todeterminethetransceiverused.
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Maxbaudrate .........................................83.3kbps

Minbaudrate..........................................33.3kbps

BusPowerRequired ...............................+8to+18V

External CAN Transceiver

Digital I/O Characteristics

FlexRay Physical Layer
Transceiver .............................................NXPTJA10802

Maxbaudrate .........................................10Mbps

Minbaudrate..........................................1Mbps

LIN Physical Layer
Transceiver1 ............................................ATMELATA6620orATA6625

Maxbaudrate .........................................20kbps

Minbaudrate..........................................2.4kbps

BusPowerRequired ...............................+8to+18V

RTSI/Front Panel Sync Connectors
Triggerlines............................................7input/output

Clocklines ..............................................1input/output

Parameter Min Max

Output0, Output1

VOH(IOH=–8mA) 3.8V —

VOL(IOL=8mA) — 0.44V

NERR

VIH 2.0V —

VIL — 0.8V

1RefertoLIN Physical LayerinChapter 3,NI-XNET Hardware Overview,todeterminethetransceiverused.
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FrontPanelSyncConnectors ................. 2input/output
(XS/FlexRayonly)

I/Ocompatibility .................................... TTL

Power-onstate........................................ Input(High-Z)

Response ................................................ RisingEdgeTriggers

Physical Dimensions
Dimensions............................................. 10.00cm16.00cm

(3.9 in.  in.)

I/Oconnector.......................................... 9-pinmaleD-SUBforeachport

Syncconnector ....................................... SMBjack2
(XS/FlexRayonly)

Power Requirements

CAN
+5VDC(±5%)....................................... 640mAtypical

+3.3VDC(±5%).................................... 940mAtypical

FlexRay
+5VDC(±5%)....................................... 210mAtypical

+3.3VDC(±5%).................................... 940mAtypical

LIN
+3.3VDC(±5%).................................... 940mAtypical

Shock
Operating................................................ 30gpeak,half-sine,11mspulse

(Testedinaccordancewith
IEC-60068-2-27.Testprofile
developedinaccordancewith
MIL-PRF-28800F.)
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Random Vibration
Operating ................................................5to500Hz,0.3grms

Non-operating .........................................5to500Hz,2.4grms
(Tested in accordance
with IEC-60068-2-64.
Non-operating testprofile
exceedstherequirementsof
MIL-PRF-28800F,Class3.)

Safety

Isolation Voltages
Port-to-portground

Continuous.......................................60VDC,
Measurement Category I

Port-to-earthground

Continuous.......................................60VDC,
Measurement Category I

Thisisolationisintendedtopreventgroundloops.

Safety Standards
Thisproductmeetstherequirementsofthefollowingstandardsofsafety
forelectricalequipmentformeasurement,control,andlaboratoryuse:

• IEC61010-1,EN61010-1

• UL61010-1,CSA61010-1

Note ForULandothersafetycertifications,refertotheproductlabelortheOnline 

Product Certificationsection.

Environmental
Operatingtemperature ............................0to55°C

Storagetemperature ................................–20to70°C
(Testedinaccordancewith
IEC-60068-2-1and
IEC-60068-2-2.)

Operatinghumidity.................................10to90%RH,noncondensing
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Storagehumidity .................................... 5to95%RH,noncondensing
(Testedinaccordancewith
IEC-60068-2-56.)

Maximumaltitude .................................. 2000m

PollutionDegree(IEC60664) ............... 2

Indooruseonly.

PCI-XNET

ThissectionlistsspecificationsforPCI-XNEThardware.

Physical Layers

CAN Physical Layers

High-Speed CAN

Transceiver............................................. NXPTJA1041orTJA1043

Maxbaudrate......................................... 1Mbps

Minbaudrate ......................................... 40kbps

CAN_H,CAN_Lbuslines .................... –27to+40VDC

Low-Speed/Fault-Tolerant CAN

Transceiver1 ........................................... NXPTJA1054AorTJA1055T

Maxbaudrate......................................... 125kbps

Minbaudrate ......................................... 40kbps,10kbpsminforallerror
modes

Single Wire CAN

Transceiver2 ........................................... NXPAU5790or
ON SemiconductorNCV7356

Maxbaudrate......................................... 83.3kbps

1RefertoLow-Speed/Fault-Tolerant Physical LayerinChapter 3,NI-XNET Hardware Overview,todeterminethetransceiver
used.

2RefertoSingle Wire CAN Physical LayerinChapter 3,NI-XNET Hardware Overview,todeterminethetransceiverused.
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Minbaudrate..........................................33.3kbps

BusPowerRequired ...............................+8to+18V

External CAN Transceiver

Digital I/O Characteristics

FlexRay Physical Layer
Transceiver .............................................NXPTJA10802

Maxbaudrate .........................................10Mbps

Minbaudrate..........................................1Mbps

LIN Physical Layer
Transceiver1 ............................................ATMELATA6620orATA6625

Maxbaudrate .........................................20kbps

Minbaudrate..........................................2.4kbps

BusPowerRequired ...............................+8to+18V

RTSI/Front Panel Sync Connectors
Triggerlines............................................7input/output

Clocklines ..............................................1input/output

FrontPanelSyncConnectors .................2input/output
(XS/FlexRay only)

Parameter Min Max

Output0, Output1

VOH(IOH=–8mA) 3.8V —

VOL(IOL=8mA) — 0.44V

NERR

VIH 2.0V —

VIL — 0.8V

1RefertoLIN Physical LayerinChapter 3,NI-XNET Hardware Overview,todeterminethetransceiverused.
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I/Ocompatibility .................................... TTL

Power-onstate........................................ Input(High-Z)

Response ................................................ Risingedgetriggers

Physical Dimensions
Dimensions............................................. 10.67cm16.76cm

(4.2 in.  6.6in.)

I/Oconnector.......................................... 9-pinmaleD-SUBforeachport

Syncconnector ....................................... SMBjack2
(XS/FlexRayonly)

Power Requirements

CAN
+5VDC(±5%)....................................... 640mAtypical

+3.3VDC(±5%).................................... 940mAtypical

FlexRay
+5VDC(±5%)....................................... 210mAtypical

+3.3VDC(±5%).................................... 940mAtypical

LIN
+3.3VDC(±5%).................................... 940mAtypical

Safety

Isolation Voltages
Port-to-portground

Continuous ...................................... 60VDC,
Measurement Category I

Port-to-earthground

Continuous ...................................... 60VDC,
Measurement Category I

Thisisolationisintendedtopreventgroundloops.
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Safety Standards
Thisproductmeetstherequirementsofthefollowingstandardsofsafety
forelectricalequipmentformeasurement,control,andlaboratoryuse:

• IEC61010-1,EN61010-1

• UL61010-1,CSA61010-1

Note ForULandothersafetycertifications,refertotheproductlabelortheOnline 

Product Certificationsection.

Environmental
Operatingtemperature ............................0to55°C

Storagetemperature ................................–20to70°C(Testedin
accordancewithIEC-60068-2-1
andIEC-60068-2-2.)

Operatinghumidity.................................10to90%RH,noncondensing

Storagehumidity.....................................5to95%RH,noncondensing
(Testedinaccordancewith
IEC-60068-2-56.)

Maximumaltitude...................................2000m

PollutionDegree(IEC60664) ................2

Indooruseonly.

NI PXIe-8510

General Specifications
ThissectionlistsgeneralspecificationinformationfortheNIPXIe-8510.

Bus Interface
Formfactor .............................................x1PXIExpressperipheral

module,specificationrev1.0
compliant

Slotcompatibility ...................................x1andx4PXIExpressor
PXI Expresshybridslots
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Power Requirements

NI-XNET Host Port
Connectortype ....................................... NI-XNEThardwareselectable

interfaceport

Portsupportedtransceivercabletypes... NI-XNETtransceivercables
(CAN/LIN)

Note Formoreinformationabouttransceivercables,refertothetransceivercable
operatinginstructions.

Physical
Dimensions(notincluding
connectors) ............................................. 16cm×10cm(6.3in.×3.9in.)

3UCompactPCIslot

Weight

6channel ......................................... 150g

2channel ......................................... 140g

MeasurementCategory .......................... I1

Caution DonotusetheNIPXIe-8510forconnectionstosignalsorformeasurements
withinCategoriesII,III,orIV.

Caution TheprotectionprovidedbytheNIPXIe-8510canbeimpairedifitisusedina
mannernotdescribedinthisdocument.

Caution Cleanthehardwarewithasoft,nonmetallicbrush.Makesurethatthehardware
iscompletelydryandfreefromcontaminantsbeforereturningittoservice.

Voltage (V) Current (A), Max (Typical)

+3.3 1.6(0.76)

+12 0.5(0.34)

1MeasurementCategoriesCATIandCATOareequivalent.Thesetestandmeasurementcircuitsarenotintendedfordirect
connectionstotheMAINSbuildinginstallationsofMeasurementCategoriesCATII,CATIII,CATIV.
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Environmental

Operating Environment
Ambienttemperaturerange ....................0°Cto55°C(Testedin

accordancewithIEC60068-2-1
andIEC60068-2-2.)

Relativehumidityrange..........................10%to90%,noncondensing
(TestedinaccordancewithIEC
60068-2-56.)

Altitude ...................................................2,000m(800mbar)

PollutionDegree .....................................2

Indooruseonly.

Storage Environment
Ambienttemperaturerange ....................–40°Cto70°C(Testedin

accordancewithIEC 60068-2-1
andIEC 60068-2-2.)

Relativehumidityrange..........................5%to95%,noncondensing
(Testedinaccordancewith
IEC 60068-2-56.)

Shock and Vibration
Operationalshock ...................................30gpeak,half-sine,11mspulse

(Testedinaccordancewith
IEC 60068-2-27.Testprofile
developedinaccordancewith
MIL-PRF-28800F.)

Randomvibration

Operating .........................................5Hzto500Hz,0.3grms

Nonoperating ...................................5Hzto500Hz,2.4grms
(Tested inaccordance
with IEC 60068-2-64.
Nonoperatingtestprofile
exceeds therequirementsof
MIL-PRF-28800F,Class3.)
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Safety Standards
Thisproductmeetstherequirementsofthefollowingstandardsofsafety
forelectricalequipmentformeasurement,control,andlaboratoryuse:

• IEC61010-1,EN61010-1

• UL61010-1,CSA61010-1

Note ForULandothersafetycertifications,refertotheproductlabelortheOnline 

Product Certificationsection.

C Series XNET

ForCSerieshardwarespecifications,refertoyourCSerieshardware
operatinginstructions.

NI-XNET Transceiver Cables

ForNI-XNETTransceiverCablehardwarespecifications,refertoyour
NI-XNETTransceiverCablehardwareoperatinginstructions.

Electromagnetic Compatibility

ThisproductmeetstherequirementsofthefollowingEMCstandardsfor
electricalequipmentformeasurement,control,andlaboratoryuse:

• EN61326(IEC61326):ClassAemissions;Basicimmunity

• EN55011(CISPR11):Group1,ClassAemissions

• AS/NZSCISPR11:Group1,ClassAemissions

• FCC47CFRPart15B:ClassAemissions

• ICES-001:ClassAemissions

Note ForthestandardsappliedtoassesstheEMCofthisproduct,refertotheOnline 

Product Certificationsection.

Note ForEMCcompliance,operatethisproductaccordingtothedocumentation.

Caution Whenoperatingthisproduct,useshieldedcablesandaccessories.
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CE Compliance

ThisproductmeetstheessentialrequirementsofapplicableEuropean
Directivesasfollows:

• 2006/95/EC;Low-VoltageDirective(safety)

• 2004/108/EC;ElectromagneticCompatibilityDirective(EMC)

Online Product Certification

RefertotheproductDeclarationofConformity(DoC)foradditional
regulatorycomplianceinformation.Toobtainproductcertificationsand
theDoCforthisproduct,visitni.com/certification,searchbymodel
numberorproductline,andclicktheappropriatelinkintheCertification
column.

Environmental Management

NIiscommittedtodesigningandmanufacturingproductsinan
environmentallyresponsiblemanner.NIrecognizesthateliminating
certainhazardoussubstancesfromourproductsisbeneficialtothe
environmentandtoNIcustomers.

Foradditionalenvironmentalinformation,refertotheNI and the 

EnvironmentWebpageatni.com/environment.Thispagecontainsthe
environmentalregulationsanddirectiveswithwhichNIcomplies,aswell
asotherenvironmentalinformationnotincludedinthisdocument.

Waste Electrical and Electronic Equipment (WEEE)
EU Customers Attheendoftheproductlifecycle,allproductsmustbesenttoaWEEE
recyclingcenter.FormoreinformationaboutWEEErecyclingcenters,National
InstrumentsWEEEinitiatives,andcompliancewithWEEEDirective2002/96/ECon
WasteandElectronicEquipment,visitni.com/environment/weee.

RoHS

National Instruments  (RoHS)
National Instruments RoHS ni.com/environment/rohs_china

(For information about China RoHS compliance, go to ni.com/environment/rohs_china.)
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E
LabVIEW Project Provider

YoucanuseNI-XNETfeaturestocreateNI-XNETsessionswithinyour
LabVIEWproject.YoucandragthesepreconfiguredNI-XNETsessions
fromtheprojecttotheblockdiagramandwirethemdirectlytoXNET 

Read.viandXNET Write.vi.

YoutypicallyuseaLabVIEWprojectwhenyourapplicationaccessesthe
networkusingafixedconfiguration.Forexample,ifyouaretestingasingle
product,andyourVIreads/writesapredeterminedsetofsignals,a
LabVIEWprojectisideal.

FollowthesestepstouseNI-XNETwithinaLabVIEWproject:

1. Right-clickontheLabVIEWtargetyouplantousewithNI-XNET.
ForWindows,thisisMy Computer.ForLabVIEWReal-Time(RT),
thisisanRTtarget,suchasaPXIcontroller.

2. SelectNew»NI-XNET Session.

3. Usethewizardandsetupdialogtoconfigurethesession.Each
configurationstephasonlinehelp.Whenyouaredone,clickOKto
closethesetupdialog.

4. IfyoudonothaveaVIalready,addaVIundertheLabVIEWtarget.
YoumustusethenewsessionwithinaVIlistedunderthesametarget.

5. DragthenewsessiontotheVIblockdiagram.NI-XNETcreatesan
XNET Read.viorXNET Write.vithatmatchesthesessionmode.
Youneedtomakesomechangestotheblockdiagram,suchascreating
aloop.YounowcanruntheVI.

IfyourequireconfigurationofNI-XNETsessionsatruntime,youcanuse
XNET Create Session.viasanalternativetoaLabVIEWproject.For
example,ifyourapplicationtestsawidevarietyofproducts,andtheend
userofyourapplicationmustselectadatabaseanditssignalsusingthe
frontpanel,XNET Create Session.viisideal.
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F
Bus Monitor

Overview

TheNI-XNETBusMonitorisauniversalanalysistoolfordisplayingand
loggingCAN,FlexRay,orLINnetworkdata.Youcandisplaynetwork
informationaseitherlastrecentdataorhistoricaldataview.Toidentify
moredetailedframeinformation,youcanassignanetworkdatabasetothe
BusMonitor.Ifareceivedframeisfoundinthedatabase,youcandisplay
themessagenameandcommentinformationintheMonitorvieworIDLog
view.Inadditiontothenetworkdata,theBusMonitorcanprovide
statisticalinformation.Forofflinedataanalysis,youcanstreamallreceived
networkdatatodiskintwologfileformats.

IntheBusMonitorintheCANprotocolmode,youcaninteractively
transmitaneventframeoraperiodicframeontothenetwork.Inthismode,
youcanquicklyverifythecorrectsetupofyourCANnetworkanddebug
yourcommunicationwiththedeviceundertest.

NI-XNETerrorsthatappearwhiledoingaCAN,FlexRay,orLIN
measurementwithintheBusMonitorareshowninthemainuserinterface.

YoucanlaunchtheNI-XNETBusMonitorinthreedistinctprotocol
modes:CAN,FlexRay,orLIN,fromMAXortheNI-XNETWindows
Startmenucategory.Youcannotswitchfromoneprotocolmodetothe
otherduringruntime.YoucanruntheBusMonitorinmultipleinstances
ondifferentports,andcanverifythenetworkcommunicationonseveral
CAN,FlexRay,orLINbustopologiesinparallel.
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G
Database Editor

TheNI-XNETDatabaseEditorisasmallstandalonetoolforcreatingand
maintainingembeddednetworkdatabases.Youcanusetheeditorto:

• Configurethebasicnetwork

• Defineframesandsignalsexchangedonthenetwork

• AssignframestoECUsthatsendandreceivethem

TolaunchtheDatabaseEditor,gotoStart»All Programs»National 

Instruments»NI-XNET»Database Editor.

Why Databases?
Databasesarethemeansofchoiceformanagingyourembeddednetworks.
Althoughitispossible(andsupported)inprincipletorunanetwork
withoutadatabase,usingadatabaseishighlyrecommendedtohavea
consistentsetofnetworkparametersforallnodesinthenetwork.Thisis
especiallytrueforFlexRay,whereyouneedtosetupabout30parameters
consistentlytogetarunningnetwork.

Additionally,adatabasecanmanagethecontentsofthedataexchanged
overthenetwork.Youcanstoreframesandsignalsrunningonthenetwork
inadatabase,aswellasinformationaboutwhichECUistransmittingor
receivingwhichdata.Thisinformationalsoisneededforeachnodeinthe
network.

Database Formats
ForNI-XNET,NIadoptedtheASAMFIBEXstandardasadatabase
storageformat.FIBEX(FIeldBusEXchange)isavendor-independent
exchangeformatforembeddednetworkdata.ItisanXML-basedtext
format.TheNI-XNETDatabaseEditorcanreadandwritethisformat.

Inaddition,theNI-XNETDatabaseEditorcanimporttheNI-CAN
databaseformat(.ncd),vectorCANdbformat(.dbc),andLIN
descriptionfileformat(.ldf)andconvertthemtoFIBEX.
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Clusters
Thebasicentityofadatabaseisacluster.Aclusteristhedescriptionofa
singlenetwork(forexample,aCANorFlexRaybus).

ForCAN,theclustercontainsonlythebaudrate.ForFlexRay,there
are about30globalnetworkparameterstosetforacluster.TheNI-XNET
DatabaseEditorincludesanEasyview,whereyoucansetthesixmost
importantparameters;theotherparametersarethenchosenautomatically
toobtainafunctioningnetwork.IfyoustartwithFlexRay,thisisprobably
themethodofchoice.However,ifyouhaveanexistingdatabase,youcan
usetheExpertviewtosetindividualparameters.

Usually,adatabasecontainsonlyonecluster.Forexample,theNI-CAN
databaseandVectorCANdbformatssupportonlyonecluster.However,
FIBEXsupportsmultipleclustersperdatabase;forexample,youmight
describeallofacar’snetworksinasingledatabase.

Frames
Eachclustercancontainanarbitrarynumberofframes.Aframeisasingle
messagethatisexchangedonthecluster.InNI-CAN,thisisequivalentto
anNI-CANmessage.

Thebasicpropertiesofaframeareitsidentifier(ArbitrationIDforCAN,
SlotIDforFlexRay)andthepayloadlength,whichcanbeanyvalue
between0and8forCANandanyevenvaluebetween0and254for
FlexRay.

Inaddition,severalprotocol-specificpropertiesexist.Youcanusethe
NI-XNETDatabaseEditortoeditthesepropertiesinaprotocol
type-specificway.

PDUs
AProtocolDataUnit(PDU)isadataunitdefinedinaclusterand
exchangedwithinaframe.Likeaframe,aPDUcontainsanarbitrary
numberofsignals.YoucanmaponeormorePDUstoaframebydefining
astartbitandupdatebitintheframepropertieswindow.Youcanmapone
PDUtomultipleframes.

ForCANandLIN,NI-XNETsupportsonlyaone-to-onerelationship
betweenframesandPDUs,anddoesnotsupportanupdatebitforPDUs.
Signalsreturnedfromtheframearethesameassignalsreturnedfromthe
mappedPDU.Inthiscase,youcandeactivatetheUse PDUseditoroption
tohidePDUsintheeditor.IfthefilecontainsframeswithadvancedPDU
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configuration(usingaone-to-norn-to-onerelationshiporupdatebits),you
cannotdeactivateUse PDUsintheeditor.

FIBEXfilespriortoversion3.0,.DBCfiles,and.NCDfilescannotcontain
anadvancedPDUconfiguration.

Signals
Eachframecontainsanarbitrarynumberofsignals,whicharethebasic
dataexchangeunitsonthenetwork.Thesesignalsareequivalentto
NI-CANchannels.

Someofthesignalpropertiesare:

• Start bit:thesignalstartpositionwithintheframe

• Number of bits:thesignallengthwithintheframe

• Data type:thedatatype(signed,unsigned,orfloat)

• Byte order:littleorbigendian

• Scaling factor and offset:forconvertingphysicaldatatobinary
representation

ECUs
ECUsappearintheNI-XNETDatabaseEditoronlyastransmittersand
receiversofframeswithinclusters.Theyarenotseparateentities.Thatis,
thesameECUmightappearindifferentdatabaseclusters,butinthe
exportedFIBEXfile,theyappearasdifferentECUentities.

IntheLabVIEWProjectProvider,youcansortframesbyECUs.
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H
NI Services

NationalInstrumentsprovidesglobalservicesandsupportaspartofour
commitmenttoyoursuccess.Takeadvantageofproductservicesin
additiontotrainingandcertificationprogramsthatmeetyourneedsduring
eachphaseoftheapplicationlifecycle;fromplanninganddevelopment
throughdeploymentandongoingmaintenance.

Togetstarted,registeryourproductatni.com/myproducts.

AsaregisteredNIproductuser,youareentitledtothefollowingbenefits:

• Accesstoapplicableproductservices.

• Easierproductmanagementwithanonlineaccount.

• Receivecriticalpartnotifications,softwareupdates,andservice
expirations.

LogintoyourMyNIuserprofiletogetpersonalizedaccesstoyour
services.

Services and Resources

• Maintenance and Hardware Services—NIhelpsyouidentifyyour
systems’accuracyandreliabilityrequirementsandprovideswarranty,
sparing,andcalibrationservicestohelpyoumaintainaccuracyand
minimizedowntimeoverthelifeofyoursystem. Visitni.com/
services formoreinformation.

– Warranty and Repair—AllNIhardwarefeaturesaone-year
standardwarrantythatisextendableuptofiveyears.NIoffers
repairservicesperformedinatimelymannerbyhighlytrained
factorytechniciansusingonlyoriginalpartsataNational
Instrumentsservicecenter.

– Calibration—Throughregularcalibration,youcanquantifyand
improvethemeasurementperformanceofaninstrument.NI
providesstate-of-the-artcalibrationservices.Ifyourproduct
supportscalibration,youcanobtainthecalibrationcertificatefor
yourproductatni.com/calibration.

http://www.ni.com/services
http://www.ni.com/services
http://www.ni.com/calibration
http://www.ni.com/myproducts
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• System Integration—Ifyouhavetimeconstraints,limitedin-house
technicalresources,orotherprojectchallenges,NationalInstruments
AlliancePartnermemberscanhelp.Tolearnmore,callyourlocalNI
officeorvisitni.com/alliance.

• Training and Certification—TheNItrainingandcertification
programisthemosteffectivewaytoincreaseapplicationdevelopment
proficiencyandproductivity.Visitni.com/training formore
information.

– TheSkillsGuideassistsyouinidentifyingtheproficiency
requirementsofyourcurrentapplicationandgivesyouoptionsfor
obtainingthoseskillsconsistentwithyourtimeandbudget
constraintsandpersonallearningpreferences.Visitni.com/
skills-guidetoseethesecustompaths.

– NIofferscoursesinseverallanguagesandformatsincluding
instructor-ledclassesatfacilitiesworldwide,courseson-siteat
yourfacility,andonlinecoursestoserveyourindividualneeds.

• Technical Support—Supportatni.com/supportincludesthe
followingresources:

– Self-Help Technical Resources—Visitni.com/supportfor
softwaredriversandupdates,asearchableKnowledgeBase,
productmanuals,step-by-steptroubleshootingwizards,thousands
ofexampleprograms,tutorials,applicationnotes,instrument
drivers,andsoon.Registeredusersalsoreceiveaccesstothe
NI DiscussionForumsatni.com/forums.NIApplications
Engineersmakesureeveryquestionsubmittedonlinereceivesan
answer.

– Software Support Service Membership—TheStandardService
Program(SSP)isarenewableone-yearsubscriptionincludedwith
almosteveryNIsoftwareproduct,includingNIDeveloperSuite.
ThisprogramentitlesmemberstodirectaccesstoNI Applications
Engineersthroughphoneandemailforone-to-onetechnical
support,aswellasexclusiveaccesstoonlinetrainingmodulesat
ni.com/self-paced-training.NI alsooffersflexible
extendedcontractoptionsthatguaranteeyourSSPbenefitsare
availablewithoutinterruptionforaslongasyouneedthem.Visit
ni.com/sspformoreinformation.

• Declaration of Conformity (DoC)—ADoCisourclaimof
compliancewiththeCounciloftheEuropeanCommunitiesusingthe
manufacturer’sdeclarationofconformity.Thissystemaffordstheuser
protectionforelectromagneticcompatibility(EMC)andproduct

http://www.ni.com/alliance
http://www.ni.com/training
http://www.ni.com/skills-guide
http://www.ni.com/skills-guide
http://www.ni.com/support
http://www.ni.com/support
http://www.ni.com/forums
http://www.ni.com/self-paced-training
http://www.ni.com/ssp
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safety.YoucanobtaintheDoCforyourproductbyvisiting
ni.com/certification.

Forinformationaboutothertechnicalsupportoptionsinyourarea,visit
ni.com/services,orcontactyourlocalofficeatni.com/contact.

YoualsocanvisittheWorldwideOfficessectionofni.com/niglobaltoaccess
thebranchofficewebsites,whichprovideup-to-datecontactinformation,support
phonenumbers,emailaddresses,andcurrentevents.

http://www.ni.com/certification
http://www.ni.com/services
http://www.ni.com/contact
http://www.ni.com/niglobal
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Devices
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