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Important Information

Warranty

Copyright

Trademarks

WARNING

The media on which you receive National Instruments software are warranted not to fail to execute programming
instructions, due to defects in materials and workmanship, for a period of 90 days from date of shipment, as evidenced
by receipts or other documentation. National Instruments will, at its option, repair or replace software media that do not
execute programming instructions if National Instruments receives notice of such defects during the warranty period.
National Instruments does not warrant that the operation of the software shall be uninterrupted or error free.

A Return Material Authorization (RMA) number must be obtained from the factory and clearly marked on the outside
of the package before any equipment will be accepted for warranty work. National Instruments will pay the shipping costs
of returning to the owner parts which are covered by warranty.

National Instruments believes that the information in this manual is accurate. The document has been carefully reviewed
for technical accuracy. In the event that technical or typographical errors exist, National Instruments reserves the right to
make changes to subsequent editions of this document without prior notice to holders of this edition. The reader should
consult National Instruments if errors are suspected. In no event shall National Instruments be liable for any damages
arising out of or related to this document or the information contained in it.

EXCEPT AS SPECIFIED HEREIN, NATIONAL INSTRUMENTS MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. CUSTOMER’S RIGHT TO RECOVER DAMAGES CAUSED
BY FAULT OR NEGLIGENCE ON THE PART OF NATIONAL INSTRUMENTS SHALL BE LIMITED TO THE AMOUNT THERETOFORE PAID BY THE
CUSTOMER. NATIONAL INSTRUMENTS WILL NOT BE LIABLE FOR DAMAGES RESULTING FROM LOSS OF DATA, PROFITS, USE OF PRODUCTS,
OR INCIDENTAL OR CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOF. This limitation of the liability of
National Instruments will apply regardless of the form of action, whether in contract or tort, including negligence.

Any action against National Instruments must be brought within one year after the cause of action accrues. National
Instruments shall not be liable for any delay in performance due to causes beyond its reasonable control. The warranty
provided herein does not cover damages, defects, malfunctions, or service failures caused by owner’s failure to follow
the National Instruments installation, operation, or maintenance instructions; owner’s modification of the product;
owner’s abuse, misuse, or negligent acts; and power failure or surges, fire, flood, accident, actions of third parties,

or other events outside reasonable control.

Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical,
including photocopying, recording, storing in an information retrieval system, or translating, in whole or in part, without
the prior written consent of National Instruments Corporation.

Lookout™ and NI-DAQ™ are trademarks of National Instruments Corporation.

Product and company names listed are trademarks or trade names of their respective companies.

Reliability of operation of the Lookout software can be impaired by adverse factors, including but not limited to
fluctuations in electrical power supply, computer hardware malfunctions, computer operating system software fitness,
fitness of compilers and development software used to develop a Lookout application, installation errors, software and
hardware compatibility problems, malfunctions or failures of process monitoring or process control devices, transient
failure of electronic systems (hardware and/or software), unanticipated uses or misuses, or error on the part of the user
or application designer. (Adverse factors such as these are hereafter collectively termed “system failures.”)

Any process or sub-part of a process where a system failure would create a risk of harm to property or persons
(including the risk of bodily injury and death) should not be reliant solely upon electronic monitoring due to the risk
of system failure. To avoid damage, injury or death, the user or application designer must take reasonably prudent
steps to protect against system failures, including by not limited to the safeguard of independent stand-alone alarm
mechanisms and the installation within easy reach of plant floor personnel of manual shutoff switches on dangerous
equipment.
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About This Manual

Organization of the Product User Manual

The Lookout Reference Manual is organized as follows:
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Chapter 1, Installing Lookout, describes how to install your Lookout
software.

Chapter 2, Introduction, describes the Lookout architecture and
presents the background necessary to fully understand how Lookout
provides solutions for your continuous process, discreet, or batch
applications.

Chapter 3, Getting Started, explains how to start and get around within
Lookout. It describes the Lookout screen and introduces some
important mouse and keyboard shortcuts.

Chapter 4, Using Lookout, discusses the basics of using Lookout,
including selecting objects, creating objects, editing object databases,
and other operations.

Chapter 5, Developer Tour, guides you through the development of a
simple process file.

Chapter 6, Serial Communications, describes serial communications
and details how to define settings for three different serial connections:
hardwired, radio (RTS/CTS), and dial-up.

Chapter 7, Expressions, explains the features and uses of Lookout
expressions, which are flexible, real-time math statements.

Chapter 8, Graphics, describes adding static and dynamic graphics to
a control panel and creating and using custom graphics.

Chapter 9, Alarms, describes generated alarms and configuration
services provided by the Lookout alarm subsystem. As a Lookout
environment service, the alarm subsystem filters, displays, logs, and
prints alarms.

Chapter 10, Security, describes Lookout accounts and the environment
service security subsystem, which oversees process file security,
control security, viewing security, and action verification. With this
system, you selectively determine which operators control particular
objects, which operators view particular control panels, and which
objects prompt the operator for command verification.
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Chapter 11, Logging Data and Events, describes three Lookout
methods for logging real-time system data to disk—Spreadsheet
Logger, Citadel Threaded Database Logger, and Event Logger—and
report generation.

Chapter 12, Structured Query Language, describes Structured Query
Language (SQL), Open Database Connectivity (ODBC), and
accessing Citadel data using both SQL and ODBC.

Chapter 13, Dynamic Data Exchange, explains how to use Dynamic
Data Exchange (DDE) with Lookout. DDE is the Microsoft
message-based protocol used by applications like Microsoft Excel
and Lookout to link to data in other applications.

Chapter 14, Networking, explains how to use Lookout to monitor and
control your process from any workstation (node) on the network.

Chapter 15, Redundancy, describes how to configure two process
control computers for redundancy, providing automatic transfer of
control should the primary computer fail.

Chapter 16, Runtime Menu Commands, describes Lookout menu bar
pull-down commands available in Normal mode (that is, not Edit)
mode.

Chapter 17, Edit Mode Menu Commands, describes Lookout menu bar
pull-down commands available in Edit mode. You use Edit mode to
perform all system configuration and editing.

Chapter 18, Object Class Reference, describes Lookout object classes,
listed in alphabetical order. Input parameter syntax and data members
are documented for each object class, along with a description of the
functionality of each object class and an example of how to use the
object.

Appendix A, Customer Communication, contains forms you can use to
request help from National Instruments or to comment on our products
and manuals.

The Index contains an alphabetical list of key terms and topics in this
manual, including the page where you can find each one.
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Conventions Used in This Manual

<>

»

bold

bold italic

italic

monospace

monospace italic

The following conventions are used in this manual:

Angle brackets enclose the name of a key on the keyboard—for example,
<Shift>. Angle brackets containing numbers separated by an ellipsis
represent a range of values associated with a bit or signal name—for
example, DBIO<3..0>. Key names are capitalized

A hyphen between two or more key names enclosed in angle brackets
denotes that you should simultaneously press the named keys—for
example, <Control-Alt-Delete>.

The » symbol leads you through nested menu items and dialog box options
to a final action. The sequence File»Page Setup»Options» Substitute
Fonts directs you to pull down the File menu, select the Page Setup item,
select Options, and finally select the Substitute Fonts options from the
last dialog box.

This icon to the left of bold italicized text denotes a note, which alerts you
to important information.

This icon to the left of bold italicized text denotes a caution, which advises
you of precautions to take to avoid injury, data loss, or a system crash.

Bold text denotes the names of menus, menu items, parameters, dialog
boxes, dialog box buttons or options or data entry fields, icons, windows,
or Windows 95 tabs.

Bold italic text denotes a, note, caution, warning, comment, or related
objects or functions.

Italic text denotes variables, emphasis, a cross reference, or an introduction
to a key concept. This font also denotes text from which you supply the
appropriate word or value, as in Windows 3.x.

Text in this font denotes text or characters you would type, such as the
contents of a dialog box data entry field, or expression, Lookout data
members, programming examples, and syntax examples. This font is also
used for the proper names of disk drives, paths, directories, functions,
operations, variables, and filenames and extensions.

Italic text in this font denotes that you must enter the appropriate words or
values in the place of these items.
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Related Documentation

Lookout Object Developer’s Toolkit Reference, National Instruments Part
Number 321709A-01

Customer Communication

Lookout Reference Manual

National Instruments wants to receive your comments on our products
and manuals. We are interested in the applications you develop with our
products, and we want to help if you have problems with them. To make it
easy for you to contact us, this manual contains comment and configuration
forms for you to complete. These forms are in Appendix A, Customer
Communication, at the end of this manual.
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Getting Started

Chapters 1 through 5 contain information to help you get started quickly
and easily with Lookout.

In particular, Chapter 2, Introduction, and Chapter 5, Developer Tour,
contain both theory and practical examples to help you learn how to
quickly become productive using Lookout. Chapter 3, Getting Started,
and Chapter 4, Using Lookout, are helpful in familiarizing you with the
Lookout interface and learning how to use the Lookout tools.

Lookout Reference Manual

Chapter 1, Installing Lookout, describes how to install your Lookout
software.

Chapter 2, Introduction, describes the Lookout architecture and
presents the background necessary to fully understand how Lookout
provides solutions for your continuous process, discreet, or batch
applications.

Chapter 3, Getting Started, explains how to start and get around within
Lookout. It describes the Lookout screen and introduces some
important mouse and keyboard shortcuts.

Chapter 4, Using Lookout, discusses the basics of using Lookout,
including selecting objects, creating objects, editing object databases,
and other operations.

Chapter 5, Developer Tour, guides you through the development of a
simple process file.
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Installing Lookout

Hardware Requirements

Lookout requires a 386-, 486-, or Pentium class IBM PC-compatible
personal computer. The computer should have at least 8§ MB of RAM
memory and 400 MB of free hard disk space. It should have a CD-ROM
drive, a floppy drive, a mouse (preferably bus version), and video
display/controller combination with at least VGA (640 x 480) capability.

Because Lookout can run 24 hours a day, your computer should have some
form of AC power surge protection. An uninterruptible power supply
(UPS) provides the ultimate protection. A UPS provides complete isolation
between the AC power source and the computer and has backup battery
power if there are blackouts and brownouts. A quality surge protector will
protect your computer from most electrical surges and spikes if you do not
need battery backup.

Software Requirements

Lookout 3.8 includes both 16-bit and 32-bit versions. Future releases of
Lookout will include 32-bit versions only.

16-bit Lookout software can run on Microsoft Windows 3.1 or higher,
Windows for Workgroups 3.11 or higher, and Windows 95. It requires
DOS 3.0 or higher.

While you can run 16-bit Lookout on a Windows NT system, National
Instruments recommends that you use the 32-bit version.

32-bit Lookout software can run on Windows 95 and Windows NT.
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Installing Lookout

To Install Lookout

Lookout Reference Manual

Insert Lookout Disk 1 into drive A or drive B on your computer. If you
are installing from a CD, insert the CD into your CD drive.

If you are using Windows 95, click the Start button, then click on
Run...

Run EE3

Type the name of a progran, folder, or document, and
Windows will open it for you.

Open: IA: setLp.exe d

(]S I Cancel Browse... |

If you are using Windows 3.x or Windows NT, select File»Run... from
the Windows Program Manager.

Enter A: \sSETUP if you are using drive A. Enter B: \SETUP if you are
using drive B, and so on. Then select OK.

If you are installing Lookout on a 16-bit Windows platform such as
Windows 3.1 or 3.11, Setup automatically installs 16-bit Lookout.

If you are installing Lookout on a 32-bit platform such as Windows 95
or Windows NT, Setup gives you the option of installing either the
16-bit or 32-bit version of Lookout. While the 16-bit version of
Lookout runs on 32-bit platforms, it is best to load the 32-bit version
if you are running windows 95 or Windows NT.

If prompted, choose either 16-bit or 32-bit Lookout.

Next, Lookout gives you the option of installing its ODBC driver.
(This driver is required if you wish to query the Citadel historical
database using SQL). See Chapter 12, Structured Query Language,
for more information regarding this feature.

Shut down all applications that may currently be using ODBC. Such
applications include spreadsheets, word processors, database
programs, MS Query, and similar applications.
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6. Choose 16-bit ODBC, 32-bit ODBC, or none—you can install it later
if you like.
If you are installing Lookout on a 16-bit Windows platform such as

Windows 3.1 or 3.11, Setup automatically installs the 16-bit ODBC
driver.

As with Lookout itself, if you are installing on a 32-bit platform such
as Windows 95 or Windows NT, you can install either the 16-bit or
32-bit version of the ODBC driver. You should load the 16-bit driver if
you loaded the 16-bit version of Lookout, and the 32-bit driver if you
loaded the 32-bit version of Lookout.

Setup prompts you for a hard disk subdirectory name in which to
install the Lookout files.

7. Atthis point in the installation, you can choose whether or not to install
the Lookout online help.

8. Use Browse to enter the name of an alternate directory or select OK to
accept the recommended directory name.

9. Follow the remaining instructions to complete the Lookout
installation.

Starting Lookout for the First Time

The first time you launch Lookout, it prompts you for registration
information.

Notes Be sure to register your Lookout Package to receive your permanent unlock code!
As an unregistered package, Lookout is limited to 50 1/0 points and only runs for
30 days. When you register Lookout, you unlock it for permanent use at your
appropriate 1/0 count. If you do not register Lookout by the end of the 30 day
period, it lapses to a demo system. You must complete the license agreement and
mail or fax a copy of the agreement to National Instruments in order to register
Lookout. Upon receipt of the registration form, National Instruments generates a
key code to unlock Lookout and faxes or mails it to you.

Lookout requires a hardware key in some countries. Contact National
Instruments if you are not sure whether your system requires a hardware key. If
you were supplied a key with Lookout, be sure to plug it into the parallel port on
your computer before activating Lookout.
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To Start Lookout for the First Time
1. Launch Lookout by selecting Start»Programs»Lookout»Lookout,
or double-click on the Lookout icon.

The registration dialog box appears.

Keycode Entry =]

This dialog box is used to enter or modify your keycode information. Please enter your name,
keycode, organization and serial number exactly as they appear on the fax or mailer you
received from National Instruments.

Click on OK to continue or Cancel if you do not wish to enter this information now.

Name: || |

Organization: | |

Serial Number: | |

Keycode: | |
OK I Cancel |
2. Enter your name in the Name field.
3. Enter the Organization name exactly as it appears on the key code fax

sent in response to your registration, including punctuation marks.
This text is used in combination with the key code and so it must be
exact.

4. Enter the Serial Number of your package. (This can be found on your
registration form.)

5. Enter your 12-character Keycode. The key code is not case sensitive
and you can leave the hyphens out if desired. Notice that there are no
spaces near the hyphens.

6. After completing the entries, press <Enter> or select OK.

If you enter the proper information correctly, Lookout appears on your
screen with no process running.

If you have not yet received your key code from National Instruments,
you can enter your registration data later. Select OK and Lookout will
inform you that you have not registered your package yet. Select OK
again until Lookout launches.
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Registration Unsuccessful | ]

You have not entered a valid keycode to unlock your copy of Lookout.
You may still use Lookout for a 30-day period during which you will be
limited to a maximum of 50 170 points.

Please refer to your registration form for information on contacting
National Instruments to get your keycode.

Once you have obtained your keycode, choose System from the
Options menu, click on Change Registration Info, and complete your
registration information.

Lookout =]

The key code you entered is notwalid
far this serial number/company combination.

If you are certain that you typed the information correctly and Lookout
still does not accept it, call the National Instruments technical support
line for help.

Automatic Process Loading

If your computer runs Lookout 24 hours a day, you may want to ensure that,
if the computer temporarily loses power, it will automatically reboot and
begin executing the process when power returns.

Enter the name of the process file you want to load automatically when
Lookout begins in the Startup process file ficld of the Systems Option
dialog box.
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System Options | ]
Startup process file: IWaterPIant.Ikp| Log alarms to:
—If security level is below: LPT1:

Lookoutwill always be maximized LPTZ: |

User cannot switch to another prograrm

ID
I_ {limited support for Windows NT) Change Registration Info
i
ID
i

Menu bar will not be visible

tenu and title bars will nat be visible Sy - |
Limit active popups to: |4 {1-94) oK. I
(-9
) Cancel |
—Yirtual Keyboard Pops Up On
™ LeftMouse Click ™ Right Mouse Click
¥ Sawve state file every 300 (114403 minutes
Data files location: Ic:\program filesynational instruments'lookout\citadel’,
Titne zone: ™ Currently within Daylight Savings Time
I(GMT—B:DD) Central Standard Time, Mexico City, Georgetown (Texas) j

To make sure Lookout loads and runs when your computer boots or
reboots, consult your operating system documentation instructions on
how to set a default startup application.
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Introduction

Lookout is a powerful yet easy-to-use MMI and SCADA software package
for industrial automation. Lookout runs under Windows and communicates
with field I/O from PLCs, RTUs, and other devices. Typical Lookout
projects include continuous process monitoring and supervisory control,
discrete manufacturing, batch applications, and remote telemetry systems.

Thoroughly object-oriented and event driven, Lookout is a configurable
package that requires no programming or scripting—ijust fill in the blanks.

With Lookout, you can create graphical representations on a computer
screen of real-world devices such as switches, dial gauges, chart recorders,
pushbuttons, knobs, sliders, meters, and then link your images to the actual
field instruments using PLCs, RTUs, DAQ boards, or other I/O devices.
You can configure Lookout to generate alarms, log data to disk, animate
custom graphics, print reports, automatically adjust setpoints, historically
trend information, and warn operators of malfunctions.

Lookout has many diverse capabilities such as Statistical Process Control
(SPC), recipe management, Structured Query Language (SQL), built-in
security, flexible data logging, sophisticated animation, complex alarming,
radio and dial-up telemetry support, audit trails of events and setpoint
adjustments, multimedia support, touch screen compatibility, DDE &
NetDDE, and more.

With Lookout you can develop an application completely on-line, without
shutting down. You do not have to recompile or download a database every
time you make a modification, nor do you have to switch back and forth
between programs. You do not even have to run separate development and
configuration programs. Instead, you can add, delete and modify control
panels, logic, graphics, PLCs, RTUs, I/O, and other field devices without
ever interrupting your process.

Because Lookout is object-oriented and event-driven, you can use Lookout
with other programs in the Microsoft Windows multitasking environment.
for example, while Lookout monitors and controls your process, you can
use a spreadsheet to analyze production figures of hourly average flow
rates, then start a word processor to generate a memorandum, paste the
spreadsheet into the memo and send it to a laser printer.
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Architecture

The remainder of this chapter describes the Lookout architecture and
presents the background necessary to fully understand how Lookout
provides solutions for your continuous process, discreet, or batch
applications.

What is an Object?

Lookout Reference Manual

Once you understand the basic Lookout basic components, and the
fundamentals regarding object-oriented and event-driven structure, using
the program becomes much easier.

A Lookout object is a self-contained software unit that has a predefined
database, a set of parameters, and built-in functionality. The following
diagram depicts the functionality, data members and parameters of an
object.

Object

Functionality

Logical
Values
Parameters

Numeric
Values

Text
Values

Text Data
Members

Logical Data
Members

Database

Numeric Data
Members

Figure 2-1. An object encapsulates data, parameters, and functionality in one bundle.

Think of an object as a software model of something physical. For example,
a light switch is something physical. You can turn it on and off. In Lookout,
a Switch object represents the physical switch. You can turn it on and off,
too.

Parameters define the limits of object functionality. For example, the
Switch object Security Level parameter determines who can turn it on and
off. The object database stores information indicating the current switch
position.
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Functionality

Different object classes are designed to perform different functions. For
example, the Pot (potentiometer) object class operates differently from the
Switch object class. This is the functionality built into every object class.

Functionality is the way an object works, operates, or performs a task.
Functionality is a general concept that applies in the same way to all objects
in a given object class. Parameters, however, can be unique, and define the
specific functionality of an individual object.

The object class definitions featured in Chapter 18, Object Class
Reference, outline the functionality of a given object class.

Parameters

The object parameters define its characteristics. Lookout uses object
parameters to complete the definition of the object functionality. For
example, Data rate, Parity, and Stop bits are a few of the parameters that
define how a Modbus object works. Other examples include the Control
security level of a Switch object; Minimum, Maximum, and Resolution
of a Pot object; and Data of an Average object.

Every object class supports a set of parameters that you must fill in or select
when creating a new object. Some parameters support expressions, which
can be variable. Others require constant values. Some ask you to pick
specific settings.

Parameters that accept expressions appear as yellow data entry fields.
These parameters can receive signals (that is, they are writable). See
Chapter 7, Expressions, for more detailed information on expressions.

All the parameters for any given class are visible in the object definition
dialog box.
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Cantral security level: IEI W Log everts

Figure 2-2. Switch Definition Dialog Box

Database

Each object has its own built-in database. The individual parts of this
self-contained database are called data members. Some object classes
(that is, types of objects) have a very limited database, while others have
extensive databases. The database of an object representing a PLC might
have hundreds of data members; but a Switch object database has only
three data members. You do not have to build a database—the data
members are automatically available when you create the object.

In the case of a switch, the implicit value of the object is a part of the
self-contained database. Data members can either generate (write) signals,
receive (read) signals, or both.

Every data member contains a single value that can be one of three types:
numeric, logical, or text. They must read or write compatible signals. For
example, you cannot connect a data member that generates a logical signal
to a data member that receives a numeric signal.

Lookout performs strong type checking when you connect objects. It will
generate an error message if you try to connect incompatible signals.

The built-in data members for each object are referred to as native
members, and can be thought of as the default or automatic data members.
You can add to and modify the database to suit your specific needs.

Every object class has an explanation of its database located in its
definition. The following excerpt is an example of the switch object class
database explanation.
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Table 2-1. Switch Object Class Database Members

Data Members Type Read | Write Description
(implicit) logical yes no switch position
enable logical no yes If set to TRUE, enables DDE. If set to
FALSE, disables DDE. The default
value is on. This data member does
not interfere with existing code.
visible logical no yes When false, the switch object cannot

be seen on the display panel. When
true, the switch can be seen and

controlled.

Data Members

Data members are the individual parts of the self-contained object
database. There are three types of data members: Logical, Numeric, Text.
Some object classes also have (implicit) data members.

Logical Data Members

Logical data members contain a value that represents a binary or on/off
state. A light switch is a logical device—it is either on or off.

Logical data members are typically used to control equipment that can be
turned on and off, to indicate that a piece of equipment is running, or
indicate whether a limit switch is open or closed.

The Switch object generates a logical signal that is on when the switch is
up and off when the switch is down. In the same way, the Pushbutton object
generates a logical value that is on while the pushbutton is depressed. The
Pulse object generates a logical signal that turns on and off at prescribed
intervals, creating a logical pulse.

The logical signals that some objects generate can be displayed graphically
on a control panel. See Chapter 8, Graphics, for more information.

Lookout recognizes the following logical constants as expressions:
Logical constants that represent an on state: yes, true, on

Logical constants that represent an off state: no, false, off
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Numeric Data Members

A numeric data member is a floating point number representing analog
values such as tank level, pressure, flow rate, voltage, and temperature.
Numeric data members also represent time, either as a time period (span)
or as an absolute time (that is, a particular time of day/week/month/year).

The Pot (potentiometer) object generates a numeric signal compatible with
the numeric signals that monitor and control the analog input and output
points on a PLC. Numeric signals range from —1.7 x 10398 to0 1.7 x 103%,
and the magnitude can be as small as 1.7 x 10308,

Numeric constants are entered using decimal digits (0 — 9), the minus sign
(-), the exponent symbol (E or e), and the time format separator (:).

Examples of numeric constants
0
—123.779999
1.5E7 = 15,000,000
-3.7E-3  =-0.0037
—-.0036
123356636.2345791

Time or Time signals are stored by Lookout as numeric values that
represent days and fractions of a day. For example, you enter one hour as
1:00:00. Lookout interprets the number to the right of the rightmost colon
(:) as seconds, the number to the right of the second colon from the right as
minutes, the next number as hours, and the number to the left of the third
colon from the right as days. If there are no colons in the entry, the time
period is assumed to be given in days.

Examples of numeric time period constants

0:23 = 23 seconds, or
0.0002662 days
75:00 = 75 minutes, 0 seconds, or

0.05208 days

12:00:05:01 = 12 days, 0 hours, 5 minutes, 1 second, or

12.003484 days
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Examples of numeric time period constants
199:: = 199 hours, 0 minutes, 0 seconds, or
8.2917 days
0:10.023 = 10.023 seconds, or
0.0001160 days
12.75 = 12.75 days
17:64:22.5 = invalid number, because hours are specified:
minutes must be <= 59

You may enter one hour as 1:00:00, but Lookout stores the number as
0.04167 (or 1/24 of a day). Days are represented by the integer portion of
the number. The number zero represents Jan. 1, 1900.

You can display the numeric signals that some objects generate on a control
panel. See Chapter 8, Graphics, for more information.

If you display the numeric signal digitally, Lookout provides a long list of
numeric formats to choose from. These are listed below.

Table 2-2. General Numeric Format

(General)

number displayed in most compact form possible
123.789 displayed as 123.789

Table 2-3. Leading zeroes

000000000

123.789 displayed as 000000124

00000000

123.789 displayed as 00000124

0000000

123.789 displayed as 0000124

000000

123.789 displayed as 000124

00000

123.789 displayed as 00124

0000

123.789 displayed as 0124

000

123.789 displayed as 124

00

123.789 displayed as 124

0

123.789 displayed as 124

© MNational Instruments Corporation
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Table 2-4. Fractional numbers with trailing zeroes

0.0 123.789 displayed as 123.8
0.00 123.789 displayed as 123.79
0.000 123.789 displayed as 123.789
0.0000 123.789 displayed as 123.7890
0.00000 123.789 displayed as 123.78900
0.000000 123.789 displayed as 123.789000
0.0000000 123.789 displayed as 123.7890000
0.00000000 123.789 displayed as 123.78900000
Table 2-5. Exponential/Scientific notation
0EO 123.789 displayed as 1E+2
0.0E+0 123.789 displayed as 1.2E+2
0.00E+0 123.789 displayed as 1.24E+2
0.000E+0 123.789 displayed as 1.238E+2
0.0000E+0 123.789 displayed as 1.2379E+2
0.00000E+0 123.789 displayed as 1.23789E+2
0.000000E+0 123.789 displayed as 1.237890E+2
0.0000000E+0 123.789 displayed as 1.2378900E+2
0.00000000E+0 123.789 displayed as 1.23789000E+2
Table 2-6. Hexadecimal formats
0x0 123.789 displayed as 0x7B
0x00 123.789 displayed as 0x7B
0x000 123.789 displayed as 0x07B
0x0000 123.789 displayed as 0x007B
0x00000 123.789 displayed as 0x0007B
0x000000 123.789 displayed as 0x00007B
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Table 2-6. Hexadecimal formats (Continued)

0x0000000

123.789 displayed as 0x000007B

0x00000000

123.789 displayed as 0x0000007B

You can also use numeric signals to represent absolute times and periods of
time. Because dates and times are represented by numeric values, you can
add, subtract, and include dates and times in expressions, just as you would

any other numeric signals.

A time period represents a span of time or a duration. Time periods are
indicated in hours, minutes, seconds, and fractions of seconds. Numeric
formats that represent time periods are characterized by capital letters

(that is, H rather than h).

Table 2-7. Time Periods

H 0.4789 displayed as 11 (hours)

HH 0.4789 displayed as 11.5 (hours)

H.HH 0.4789 displayed as 11.49 (hours)

M 0.4789 displayed as 690 (minutes)

MM 0.4789 displayed as 689.6 (minutes)

M.MM 0.4789 displayed as 689.62 (minutes)

S 0.4789 displayed as 41377 (seconds)

S.S 0.4789 displayed as 41377.0 (seconds)

S.SS 0.4789 displayed as 41376.96 (seconds)

HH:MM 0.4789 displayed as 11:29 (11 hours, 29 minutes)
HH:MM:SS 0.4789 displayed as 11:29:36 (11 hours, 29 min, 36 seconds)
HH:MM:SS.S 0.4789 displayed as 11:29:36.9

HH:MM:SS.SS 0.4789 displayed as 11:29:36.96

HH:MM:SS.SSS 0.4789 displayed as 11:29:36.960

MM:SS 0.4789 displayed as 689:36 (689 minutes, 36 seconds)
MM:SS.S 0.4789 displayed as 689:36.9

© MNational Instruments Corporation
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Table 2-7. Time Periods (Continued)
MM:SS.SS 0.4789 displayed as 689:36.96
MM:SS.SSS 0.4789 displayed as 689:36.960

Lookout Reference Manual

Absolute dates and times indicate a specific moment in time. Lookout
stores all absolute dates and times as numeric signals. It uses the 1900 date
system in which the number 1 corresponds to midnight, January 1, 1900.
The number 2 corresponds to midnight, January 2, 1900 and so on. For
example, the number 34491.5 represents noon, June 6, 1994.

Numeric formats that represent absolute times are characterized by lower
case letters (for example, hh:mm instead of HH:MM).

Table 2-8. Absolute Dates and Times

hh:mm 34668.7889 displayed as 18:56 (6:56 p.m.)
hh:mm:ss 34668.7889 displayed as 18:56:02
mm/dd hh:mm 34668.7889 displayed as 11/30 18:56

mm/dd hh:mm:ss

34668.7889 displayed as 11/30 18:56:02

mm/dd/yy

34668.7889 displayed as 11/30/94

mm/dd/yy hh:mm

34668.7889 displayed as 11/30/94 18:56

mm/dd/yy hh:mm:ss

34668.7889 displayed as 11/30/94 18:56:02

dd/mm hh:mm

34668.7889 displayed as 30/11 18:56

dd/mm hh:mm:ss

34668.7889 displayed as 30/11 18:56:02

dd/mm/yy

34668.7889 displayed as 30/11/94

dd/mm/yy hh:mm

34668.7889 displayed as 30/11/94 18:56

dd/mm/yy hh:mm:ss

34668.7889 displayed as 30/11/94 18:56:02

Text Data Members

Text data members contain text character strings. These character strings
consist of all displayable characters. You can use text signals to display
alarm descriptions on the alarm panel, to display labels on a control panel,
and in parameters or expressions. You can enter text signals as constants,
or you can construct them with the many text functions available in
expressions. Be sure to enclose text constants within quotes (*“”) when
using them within expressions.
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Examples of Text Constants

“Water Temperature:”

1731

(empty text string)

“Low level in ‘Polymer 2’ tank”

113 i)

gpm

(implicit) Data Members

Many object classes have an (implicit) data member. This implicit value
is either logical, numeric, or textual, depending on the object class, and
follows the same rules that apply to all other data members. The implicit
member represents what Lookout considers to be the most commonly used
data member of that object class. In many cases, it is the only data member
of a class. It saves you time, and reduces the amount of typing required to
designate a data member.

For example, Lookout could make you specify the numeric signal
generated by a pot object by typing Pot1.numeric where Pot1 is the
tagname and numeric is the current value of the pot. Instead, you enter
Pot1 and Lookout knows you are referring to the implicit value of the pot.
If you examine the Pot definition in Chapter 18, Object Definitions, you
will see that the (implicit) data member is the current value of the pot.

Object Classes

An object is an individual instance of a particular object class. For example,
Lookout has both Pot and Switch object classes, from which you might
create 20 pots and 30 switches. In this case, you would be creating a total
of 50 objects using only two object classes.

Lookout has an extensive library of object classes. To create an object,
select the desired object class from the list that appears when you choose
Create. This defines the type of object you want. Then you give the object
a unique name (a tagname) and define its parameters.

Global object classes are a special kind of object class. Each contains
global system data such as the number of currently active alarms. You
cannot create, modify or delete a global object, but you can use its data
members just as you would use any other object data members.

When you create or open a Lookout process file, Lookout automatically
creates three global objects: $Alarm, $Keyboard, and $System.
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Object Connections

In Lookout, you connect objects, allowing signals to pass between the
objects—much the same way you would wire a time delay relay to a motor
starter relay, for instance. You can do this by connecting database members
together, or by connecting database members to parameters.

Connections
between
Two Objects

Numeric

Parameters Parameters

Database Database

<

Figure 2-3. Example connections between two objects

For example, you might make the numeric data member of a Pot object the
source for the High Limit parameter of an Alarm object. When you adjust
the pot, the Alarm High Limit changes.

Supervisory Control

Lookout Reference Manual

As you create and connect objects, you form a web, or system, containing
many objects, all linked to perform a supervisory control strategy.

It is how you design your supervisory system, behind the control panel, that
makes your process run. Your system routes signals from field components
to bar graphs and visual indicators on control panels. It activates and
deactivates alarms. You can design it to make complex decisions based on
the values of field control signals and setpoints adjusted through pots and
switches on control panels. You can include complex spreadsheet-style
formulas as a part of your supervisory design. See Chapter 5, Developer
Tour, for more detailed information on how to create objects and connect
them together.
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Event-Driven Processing

An important concept to understand is that Lookout is entirely
event-driven, not loop-driven. To understand the significance of this design
requires a digression, to explain how standard loop-driven programs work.

Loop-driven applications execute code sequentially from top to bottom,
and loop back to the top to execute the same code over and over.

Loop Driven

Paradigm
Endless do loop,
constantly reading
and writing values
to and from the
central database.
Loop driven logic
needlessly and

perpetually
retesting values
and rules.
4
Driver Is
Separate
Application

Passive
Notification

Figure 2-4. Example of conventional, Loop-Driven software program

In this programming model, a given section of code or rule may execute
millions of times before the result changes. This wastes computer processor
time and slows down responses to frequent events.

The more rules you add to loop-based systems, the slower the response
time. Also, as you add more tagnames to the central database, speed and
overall performance degrades. This is because many central databases use
a passive notification system in which the rules of the loop-driven logic
must scan an ever larger database for their appropriate values. The larger
the database, the longer it takes the rule to find the data it needs to resolve
its function.
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In sharp contrast to this programming model, Lookout is entirely
event-driven. Each object remains quiescent, doing nothing until an event
occurs.

Events
(Active Notification)

RS

Control
Panel

~~~.__Driver Is Just
Another Object

Figure 2-5. Lookout object-oriented and event-driven architecture

An event is a change in a data value. When an incoming signal changes, the
object activates, processing the value according to its functionality. Objects
only send out signals when the result of their processing changes. This is

how an event propagates throughout your system, creating a chain-reaction
that affects only the objects in the chain. This is called active notification.

Individual objects activate only when notified of an event. This
event-driven paradigm closely simulates the responsiveness of physical
switches, pushbuttons, and relays, and is the reason Lookout is so fast.

Advantages of Active Notification

Consider the advantages of active notification over passive notification.
Active notification is inherently event-driven while passive notification
requires a constant do-loop to check for a change in a data value.

A good example would be two people trying to exchange information.
There are only two ways for the first to send data to the second.

One way is for person two to ask person one for information, and for person
one to respond. The requires one person to ask the other repeatedly if
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anything has changed (in other words, has an event occurred?). This is what
loop-driven rules do when they constantly query the central database.

You can imagine the wasted time and effort if every once every minute,
someone asked you to tell them about the latest events of the
day—especially if your response was almost always “nothing new to
report.”

On the other hand, person one could just tell person two when something
happens (that is, when an event occurs). This is what happens when you
connect two objects in Lookout.

As you can imagine, adding objects in Lookout adds significantly less
demand for processor time than adding new rules or enlarging the central
database of a traditional loop-driven system.

Because Lookout is entirely event-driven, the order in which you create the
objects and connect them does not affect how your supervisory strategy
works.

Environment Services

While the cornerstone of object technology is the object itself, objects need
an environment in which to function. Objects require the use of system
resources like the serial port, hard disk, multimedia functions, and more.
For example, multiple PLC objects may need to use the same
communication port on your computer. In such a situation, Lookout must
provide a service—that is, a mechanism the objects can use to gain access
to the communication port in an orderly and timely fashion.

A service, then, is a tool that Lookout makes available to objects, or a
function Lookout performs outside of its object-oriented structure. Each
service provides a special function. The following sections describe
Lookout environment services.

Serial Port Communication Service

You can configure certain protocol object classes to represent and
communicate with PLCs and RTUs through the serial ports of your
computer. This service arbitrates serial port usage between objects
representing PLCs and RTUs. For example, a single two-way radio
connected to a serial port on the computer can communicate with several
different brands of RTUs out in the field, each one using a different
protocol. See Chapter 6, Serial Communications, for more information on
configuring communications.
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Database Service

With the database service you can define or modify native data member
parameters.

For example, the Modbus object class includes a native data member called
40001. You can give this native data member an alias (or nickname) such
as PumpSpeed, and define associated unit conversions, alarming,
deadband, and other parameters.

With Lookout you can also directly import database information from
external packages like Siemens APT. See Chapter 5, Developer Tour, for
more information on Database services provided by Lookout.

Graphics Service

Lookout has an extensive library of standard graphics. These include
various switches, potentiometers, pushbuttons, bar graphs, valves, tanks,
pumps, and so on. You can also create your own custom graphic and add it
to your Lookout library. See Chapter 8, Graphics, for more information on
graphics.

Alarm Service

The alarm subsystem is a powerful and flexible mechanism for generating,
displaying, logging, and printing alarms. This subsystem has several
distinct parts including the alarm window, object parameters like Alarm
Group and Alarm Priority, alarm filters, display parameters, and print
settings.

Lookout permanently archives alarms to disk. You can easily print this
alarm history. See Chapter 9, Alarms, for additional information.

Multimedia Service

Lookout also provides a multimedia service you can use to play sound
wave files.

Security Service

Lookout has a highly sophisticated and comprehensive three-tier security
system. The tiers include control security, viewing security, and action
verification. You can selectively determine which operators have control
of what objects, which operators can view what control panels, and which
objects prompt operators for verification of commands. See Chapter 10,
Security, for more information on Security.
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Historical Logging Service

With the Logging service you can store real-time system information to
disk in comma-delineated ASCII files, or in a special Lookout database
called Citadel.

The Lookout Event Logger keeps track of who did what, and when they did
it. Lookout logs operator commands, from closing a process file to flipping
a switch or adjusting a pot. Along with each event, Lookout logs the
account name (operator), date and time of the event, tagname of the object
adjusted, and the before and after settings of the object. See Chapter 11,
Logging Data and Events, for additional information on Logging services.

ODBC Service

Because of the Lookout Open Database Connectivity (ODBC) service, you
can use other applications, such as Microsoft Access, to query the Lookout
historical database. See Chapter 12, Structured Query Language, for
additional information on ODBC services.

DDE Service

Lookout can send its live process values to other applications, and it can
receive real-time values from other applications. The Lookout system acts
as both a DDE client and a DDE server. See Chapter 13, Dynamic Data
Exchange, for further information on DDE.

Networking Service

Lookout provides a full client-server networking service through the use
of NetDDE. Use the Lookout NetDDE service to link nodes as servers,
clients, or in a peer-to-peer configuration. With this service you can
monitor and control your process from multiple workstations on a network.
See Chapter 14, Networking, for information on networking Lookout
computers.

Redundancy Service

Use the Lookout redundancy service to configure two computers for
redundancy, providing automatic transfer of monitoring and control should
one of the computers fail. See Chapter 15, Redundancy, for information on
configuring computer redundancy.
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Getting Started

This chapter explains how to start and get around within Lookout. It
describes the Lookout screen and introduces some important mouse and
keyboard shortcuts.

Starting Lookout

To Start Lookout
Note If you are using Lookout outside of the United States, you may be required to use

a hardware key. Be sure to plug the key into the parallel port on your computer
before activating Lookout. If you do not, the program will not run.

Launch Lookout by selecting Start»Programs»Lookout, or double-click
on the Lookout icon.

The first time you start Lookout, you should see the following display.

[_[5]x]

(nobody) 1Use Only.

10/011452

At this point, Lookout does not have a process file open. No monitoring and
control are taking place.
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To Open a Process File

1. If you have a Lookout process file available, select the File»Open...
menu item from the Lookout menu bar.

2. In the File name data field, enter the name of a Lookout process file,
or choose a process file from the list and select OK.

Lookout process files have a . LkP file extension. If Lookout finds a valid
process file, Lookout opens the file and immediately begins executing the
process.

When a process file opens, Lookout makes additional menu selections
available and displays control panels and the alarm window.

The Lookout Screen

Lookout first appears on your screen maximized, taking up the entire

screen.
. i~ Lookout - svgaeval lkp [_[51x]
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[ Test Separator #2 1] 7 Raw Water Pumps _[C]x]
—
Menu Bar Gas (mef) Pump #1 | Pump #2
T Pressure [ Speed in RPM. Speed in RPM.
Hi i Actual ] Setpoint Actual (2] Setpoint
1 1600 1600|1600 1600
> S 1400 1400|1400 1400
1200 1200|1200 1200
1000 1000|1000 1000
‘Separator #2 800 800 | 800 800
] 600 600 | 600 600
= T 400 400 | 400 400
+ i 3 Y 200 200 | 200 200
(5] 0 0
EES = 1065 (3) [1478
{|| s wate! (gpd) 9 £
i | 1600 ﬂ off ,m
120
1000 | [xit Auto
: : : 200
Tew e i Teitw  isiets  1eiem 18 0
E
Raw Water Pump 1 | _Raw Water Pump 2 | | X
HS Pump1 | HS Pump2 | HS Pump3 | | 'T
[ exas s =T [ WatepiP i EIT=TES = MainMenu =TT M|n|m|zed
o] ST (o x| e T e [ x| e T s [ x| [P estSep =11 F| | Help B0 x]
[Floging I [ Louisianan EIIE)| [ F Okiahoman I Fhelp TR Contro' Panels
I el s sy =1l 3 | i mina =T IS |7 Conkie Pis = =1 E3 || information =161 5 | RS aaina s =1 =1
12/1515:16 (nohody) National Instruments Internal Use Orly 0: 0 alarms
ghstart| 8 The YnotAd._| ElAdabe Fram. | SYEAM_Web\. | SYEAD_DATAL | SYEAD_DATAL |[F Lookout - CBYEA ierm

The Title Bar

The title bar at the top of the Lookout window displays the program name
and the title of the currently executing process. If a control panel is
maximized, the control panel name appears in the title bar.
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The menu bar displays the currently available menu commands. These
commands may or may not be available to the operator, depending on his
or her security level.

The status bar is at the bottom of the Lookout window. It changes when
toggled into and out of edit mode. When not in edit mode, the status bar is
gray and the time and date are displayed on the left end of the bar. The
account name of the currently logged on operator comes next. The
company name as entered during registration appears in the middle,

and the alarm status is on the right end of the status bar.

[03703 71831 | (nohodhy)

Mational Instrurnents Internal Use Only: \ 2:2 alarms

When in edit mode the status bar turns yellow. The X and Y coordinates of
the currently selected item appear on the left end of the bar. The width and
height of the currently selected item come next. The tagname, filename, or
expression of the selected item appears in the middle, and the alarm status
appears on the right end of the status bar.

| 39,202 | 4mex3o0 |

Trends.chart | 2.2 alarms

To toggle in and out of edit mode, select Edit»>Edit Mode, or press
<CTRL-Space>

The Lookout Workspace

The Lookout workspace is the area between the menu bar and the status
bar. The workspace is the area in which you view and operate control
panels. The alarm window also appears within the workspace. You
organize and arranged control panels in this workspace area.

The visible workspace on your screen is only a window into the Lookout
virtual workspace. If control panels or their associated icons are partially
or completely outside the visible workspace, Lookout automatically
displays horizontal and vertical scroll bars along the right side and bottom
of the visible workspace. If scroll bars are visible, you can scroll around in
the virtual workspace to see all of your control panels.
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Control Panels
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Control panels consist of switches, knobs, bar graphs, digital displays,
trend graphs, and other components that you can use to visually monitor
and control your operations. Panels can be full-screen, minimized, or any
size in between. You can move the panels around the screen by grabbing
the title bar of a panel with the mouse cursor and dragging it to a new
location. Control panels can also “pop up” when an event occurs such as
when a pushbutton is pressed or when an alarm is activated. There is no
limit on the number of control panels you can create or the number of
objects displayed on any one panel.

There are two types of control panels, Normal and Popup. A Normal
control panel can be maximized, normal size, or minimized within the
Lookout workspace. A Popup control panel in either a Popup state or
minimized. When a Popup control panel is popped up, it remains on top
of all other panels until you minimize it.

Control panels do not have a standard appearance. You can customize
each control panel for your particular control strategy with switches,
potentiometers, and other graphical objects. Some control panels may only
display information, while others combine control and display information.
The information displayed always represents the most current values
available to Lookout through its communications with your I/O devices.

With Lookout you have considerable latitude in how you make control
panels look and operate. For example, you can draw your own switches and
substitute them in place of the standard switches. You can easily make a
pushbutton or switch work backwards from the way one might ordinarily
expect. You might insert time delays and conditions behind the panel that
may not be obvious just from viewing the panel.

Control panels are windows into your process you use to control equipment
by flipping switches, pressing buttons and turning knobs. Unlike real
switches and knobs, you can assign security levels to individual controls,
as well as entire control panels within Lookout. You can use this feature to
lock out operators that do not have high enough security levels for specific
devices. See Chapter 10, Security, for more information on Security.

Unlike physical switches and knobs, you can display the same control
object multiple times, both on the same control panel and on different
control panels. For example, when you turn a knob in one location, all
copies of that knob turn at the same time, in each location of that control.
The same control object may appear differently in each location. You might
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display a potentiometer as a horizontal slide on one panel, a pair of
increment/decrement buttons on another panel, and a knob on yet another
panel.

Operator Input

There are numerous methods for plant operators to make setpoint
adjustments or switch from one control panel to another. These include
mouse, trackball, touchscreen, and keyboard activated commands.

When the cursor moves over a controllable object, the cursor turns into a
hand, indicating you now have control of the object. Controllable objects
include such things as switches, pots and pushbuttons.

When using a keyboard, the arrow keys move the cursor around the screen.
The <Tab> key jumps the cursor from one controllable object to another,
and the <Space> bar acts as the left mouse button, so you can click on a
controllable object without actually using a mouse.

You can also tie keyboard function keys to control panels and other objects,
so you can switch between control panels or issue control commands just
by pressing a function key.

Virtual Keypad

When you are in operating mode, you can click on a digital pot control and
bring up a virtual numeric keypad to enter numeric values, either with a
mouse or a touch sensitive screen.

Virtual Keybhoard

Lookout also has a virtual keyboard you can use with a touch sensitive
screen or a mouse.

To enable the Virtual Keyboard, select Options»System... and then check
Left Mouse Click or Right Mouse Click in the Virtual Keyboard Pops Up
section of the dialog box.

When this feature is enabled, clicking in a data entry field or touching the
field on a touch sensitive screen displays the Virtual Keyboard.
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The Development Environment

The Process File

With the Lookout architecture, you can quickly develop a complete process
file. All development is interactive. You do not have to program or
compile. Just create objects and connect their signals. The development
cycle creates three unique files for every application: a process file, a
source code file, and a state file.

Lookout
A A
\4 \4 \4
Sg :)J cr‘c;e Progess Stgte
File File File
(Iks) (.Ikp) (Ist)

A process file is a compiled executable file that contains complete
configuration information for your particular process or application. It is
updated every time you select the File»Save command. Process files are
binary files with an . LKP (Lookout Process) file name extension. You do
not directly edit or modify process files with a text editor. Rather, Lookout
compiles the . LKP file on an object-by-object basis as you create each
object. With this approach you can stay on-line while creating, updating,
or editing your application. There is no need to shut down your process.
Lookout does not cease operation while you add or delete controllers, /0,
graphics, or modify your logic.

The Source Code File

Lookout Reference Manual

Lookout also automatically updates a corresponding source code file
when you invoke the File»Save command. This file contains complete
documentation for your process file, including object definitions,
tagnames, I/O configuration, communications, control logic, control panel
layout and other object parameters. Source code files have an . LKS
(Lookout Source) file name extension. These are standard ASCII text files
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that you can print or view with any word processor or text editor. You can
use this information for debugging and documentation purposes.

The State File

The state file contains the actual values of object data members. These
values include setpoints and other important data held within and used by
objects. You might think of the state file as permanent memory for Lookout
setpoints and real-time trends. Lookout uses the state file to store the
position of switches, potentiometers, and trend lines. When Lookout first
loads an application, it reads the appropriate state file to determine what
state the pots, switches, trend lines, and so on should be in upon startup.

Note Hypertrends do not use the state file. Hypertrends use the Citadel database.

The state file updates any time you save, close or exit the Lookout
application file. It can also update on a periodic basis as defined in the
System Options dialog box. You invoke this dialog box by selecting the
Options»System... menu command. State files have an . LsT (Lookout
State) file name extension.

The Development Process

The first step in developing a process file is creating a control panel object.
Control panels are windows you use to place other objects, such as
switches, pots, and trends to be displayed. You can make them look like
physical control panels, complete with switches, pushbuttons, bezels,
insets, lamps, gauges, and so on. Your imagination is the only limit to how
the control panels look and function.

If you select the File»New... command, it automatically invokes the dialog
box for creating the first control panel object.

After you create at least one control panel, you can then create and display
any number of other objects. Remember that objects can be displayed on a
single control panel or on multiple control panels. For example, you can
insert the same switch on several panels. If you flip the switch on one panel
it immediately flips on all the other panels.

The first objects you might want to create could be those that represent your
PLCs and RTUs. These object classes often use your computer
communication ports, so you may have to configure your ports for radio,
dial-up modem, or hard-wired connection, as appropriate. See Chapter 6,
Serial Communications, for information on configuring communications.
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When you create an object that represents a PLC, RTU, or other I/O device,
its associated functionality and database are part of the object. The
functionality built into this type of object class includes a protocol driver,
enabling the object to talk with the physical device. The native (default)
database includes all registers, bits, I/O signals, parameters and other
values that the physical device can transmit to or receive from Lookout.

At this point, you may want to add data members to the native databases
for your objects. Such new data members, called aliases, can include
descriptive names, signal scaling parameters, alarming parameters, and
SO on.

As you create objects, you can connect them to other objects. The type of
objects you create (such as Pot, Switch, Modbus, Trend, and so on) and the
manner in which you connect them determine how your system interacts
with your process.

Many object classes you use take advantage of the Environment Services
that Lookout provides. For example, you can assign a security level to the
Pot object class, and the Alarm object class uses the Alarm processing
subsystem. As you create objects that take advantage of these services, you
should configure the services to custom fit your application requirements.

Invoke the File»Save command to save your logic and graphic
configuration to disk, and creates or updates the . LKP, . LKS and . LST files.

It is a good idea to save often while working, to avoid inadvertent loss of
work. It is also a good practice to back up your work to a separate disk,
regularly.

Configuration Shortcuts

Mouse Shortcuts

Lookout Reference Manual

This manual references a number of mouse-implemented shortcuts.
Becoming familiar with mouse commands is easy and pays significant
dividends during application development.
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Function

Mouse Action

To select object display, graphic,
text, expression, or any item on a
display panel

Click: Select the item by pointing
the cursor at the item and clicking
the left mouse button. (See Note.)

To create a new object from an
existing object

CTRL-Drag: Select the item(s)
you want more of. Hold the CTRL
key down and drag the selected
item(s). This makes a completely
new instance of the control:
<CTRL>-Dragging Potl will
produce a new object named Pot2.

To copy object display, graphic,
text, expression, or any item on a
display panel

Shift-Drag: Select the item(s) to
be copied. Hold the Shift key
down and click the left mouse
button while dragging the item(s).
This makes a duplicate of the
selected object that is linked to the
original. Both the original and the
duplicate have the same tag name.

To modify display or definition
parameters of an object, graphic,
text, expression, or any item on a
display panel

Right-Click: Select the item(s) to
modify. Position the cursor over
the item(s) and click the right
mouse button.

Remembering Tagnames

Many dialog boxes contain expression fields. Expression fields are yellow
to indicate that you can get help identifying or remembering a tagname and
associated data members by pressing the right mouse button (right-clicking

on the selected expression field).

You can select multiple items on a display panel by clicking in a panel and
dragging the box outline around the objects you want to work with. Subsequent
commands affect the entire group at once or toggle from one item to the next,
prompting you for new instructions. You can stop this process at any time by
holding the <Shift> key down and selecting either the OK or Cancel buttons in the
current dialog box.

Assume, for example, that you want to trend the flow in a return water line.
You start to create the trend object, but you cannot remember the tagname
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you want to trend. Right-click on the trend line expression field (the field
in which you normally type the tagname to trend).

When you right-click any expression field, Lookout presents the
Expression Editor dialog box, as shown in the following diagram.

Expression editor | ]
[pic1.flow
— Signals:
plc. Howe
Tags: [rata members:
OwenSinl4 =" [F400001-465000 =]
OwenSin3 F40001-43393

Modbus

Garbled
MoResponze
PratocolEmors
5400001-465000
54000143339

hUMmeric

()8 | Cancel |

Figure 3-1. The Expression Editor Activated by Right-clicking on a Yellow Data Field

Using the Expression Editor dialog box, you can easily paste object names
and their data members directly into the expression field. After you select
an object and a data member, paste them into the expression editor data
field, and click on OK, Lookout writes your expression into the trend
expression data field.

Tag: IHawPumpTrends

DkI

Trend width: I‘I:DD el |
¥ Show button bar
~ Trendline:
B lines Line 1 expression = & Logical © Numeric

dccept | [oict fow
Delete |

Position:

Height:

Erevitus: | |2
Mext |

Line color:

|5
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Using Lookout

This chapter discusses the basics of using Lookout, including selecting
objects, creating objects, editing object databases, and other operations.

If you have not read the discussion of Lookout architecture in Chapter 2,
Introduction, and the discussion of basics in Chapter 3, Getting Started,
you should go back and read those chapters. This chapter builds on
information presented in the earlier chapters, and assumes that you have
absorbed that information

The keys to using Lookout are objects—their parameters and data

members. The technique for using Lookout involves solving problems by
selecting objects and making connections.

Selecting Objects

How do you decide what objects to pick and what connections to make?

Some decisions are easy—you will certainly use driver objects for the
different PLCs, RTUs and other devices you need to monitor and control.
Other decisions are driven by what you want to do.

To solve problems with Lookout, ask yourself which object does what you
need done.

Lookout has many objects with obvious uses, such as pushbuttons,
switches, and trend displays. Other Lookout objects may not be as
immediately obvious as to how they might be used. To familiarize yourself
with Lookout objects, you should browse through Chapter 18, Object Class
Reference.

After you become familiar with the Lookout objects, you have a better idea
of which object to select—or which objects to investigate—to solve the
problem you are facing at the moment.
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Creating Objects

To Create an Object

Complete the following steps to create a Lookout object.

1.  Make sure you are in Edit Mode. (Select Edit»Edit Mode if
necessary.)
2. From the Lookout menu bar, select the Object»Create... command.
For this example, select the Pot class of objects, found in the Control
category.
Select object class: | ]
¥ Categorize
—Fat
""" @ Counter ;I Create a potentiometer to track and/or alter the value of &
""" @ DataTable numetricvariable. A Pot can be displayed on a Panel as a
""" @ DelayOff slider, rotating knoh, or as a digital display/input.
----- @ DelayOn
----- @ Derivative
----- @ ElapsedTime
----- @ Flipflop
----- @ Integral
----- @ Interpolate
----- @ Interval
----- @ Junction
----- @ LatchGate File Mame: POT CBX
""" : m_ﬁ‘_"m“m Date Modified: ~ Fri Mar 0B 20:13:24 1998
----- inimurn e
_____ @ Meutralzone File Size: 102912 bytes
----- @ OneShot
""" @ PD Ok | Cancel
----- I BPot
----- @ Fulse =l

Lookout Reference Manual

Figure 4-1. The Select Object Class list box

When you select an object class, a dialog box you use to define the
object parameters appears.
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Tag: lF'ot‘I—
Minirriurm: l—
I awimurn: l— — |

Resolution: l—

— Position source

o

 Remote
’VPosition= I
= DDE

Senice; Itripper
Tapie: Itest
IEerm: IF'ot‘I

Control security level: ID ¥ Log events

Figure 4-2. An Object Definition Dialog Box

3. Assign a unique tagname to the object. Valid tags are described in
Object Tagnames, below.

4. Define the object parameters. Each object class has unique parameters,
described in Chapter 18, Object Class Reference.

Some parameters can be defined as expressions—roughly the
equivalent of spreadsheet formulas—that you can use to manipulate
data. See Chapter 7, Expressions.

5. Select OK to create the new object.

Many object classes are not displayable on a control panel, such as a
protocol driver object for a typical PLC, or an object such as
Neutralzone or Pulse (both Lookout objects with special
functionality).

Other object classes, like Pots, are displayed on a control panel. When
you create such an object, Lookout presents you with a Display dialog
box you use to define how the object is displayed.
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Insert: Potl | ]
= m 100
75 % I B Y B B

Cancel |

Figure 4-3. Pot Display Dialog Box

6. In the Display dialog box, choose how you want the object to be
represented and select OK.

7. Position the object on the control panel and adjust the size.

Note You can copy objects to paste onto another Lookout panel, but if the panels are of
different sizes, the pasted objects may not appear in the proper location on the new
panel.

Object Tagnames

A tagname is the name that you give to a specific object. Tagnames include
the characters A —Z, a—z, 0 — 9, and the underscore character ( _ ).
Tagnames must begin with a letter, and can be up to thirty two (32)
characters long. Spaces and tabs are not allowed.

Lookout recognizes uppercase and lowercase characters as the same
character, so SW2 and sw2 are the same tagname.

You must assign each object a unique tagname. Lookout does not allow you
to create or modify an object if the tagname is not unique or if it does not
follow the proper tag naming convention.

Examples of Valid Tagnames

Pump3_HOA
HighServicePump3_Run
ClearWellLvl_at_Hiway289_and_I35
ShaftTempF

Pushbutton1

runtime

Swl

Sw2
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Using Lookout keywords (object class names and function names) as
tagnames is not allowed. For example, you cannot use terms such as
Switch, DelayOn, STDEV, Modbus, nif, and Trend.

Invalid Tagnames Reason
3Pump_HOA begins with number
_HighServicePump3_Run begins with underscore)
ClearWellLvl at Hiway289 and 135 contains spaces
#ShaftTempF begins with #
Pushbutton reserved word
ThisTaglsWellOverThirtyTwoCharacters too long
and reserved word

Editing Object Databases

Lookout creates the native database of an object automatically when you
create the object. The native database is documented at the end of each
object class definition in Chapter 18, Object Class Reference.

You can create new data members or modify the parameters of any existing
native data member. These parameters include such things as alarm
setpoints, deviation filters, scaling factors, historical logging, and alias

names.
Note Any object in Lookout can have its native database modified. However, this is most
practical for objects with large native databases, such as driver objects and Data

Table objects.

To Edit Datahase Parameters

1. For the purposes of this example, create a Modbus object. Use the
tagname PLC_1.

The Modbus object can be added to your system without a physical
connection while you are learning to use Lookout. Let the default
settings stand when you create the object.
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2. From the Lookout menu bar, select Object»Edit Database....

Edit object database: | ]

|Pane|1

Potl

Ok I Cancel

3. In the Edit object database list box, choose PLC_1.
The following dialog box appears.
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PLC_1 database | ]

Configured points: [Mative members: —#larm conditions

Group:l 'l

100001-165000

10001-19999 ™ Generate logical alarm
1-9999 o

300001-365000 Friarity: I
30001-399394

400001.1-465000.16 =

logical read fwrite

Alias (optional): Member:

Description
on | Off:
[ Invertlogical signal I_.Dgto historical database
Lifespan
= Perpetusl

= |365 ez

S I Delete Select object... | Irmpart... | Export... Cluit

4. For each data member to be configured:

a. Identify the desired data member by entering it into the Member
data field. If you are modifying a data member that has been
previously configured, you can select it from the Configured
points list box.

For this example, select 40011 as the modbus data member. Enter
FlowRate as the alias

Note Parameter fields automatically change depending on the data member you select.
Lookout automatically determines whether the data member is logical or numeric,
and presents you with the appropriate parameter attributes.

b. Configure appropriate parameters shown in the following
illustration. See the individual parameter sections in this chapter
for details on setting each parameter.
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PLC_1 database | ]

Mative members:

Configured points:

10001-19939
1-9939
300001-365000
30001-39999
400001.1-465000.16

numeric read fwrite

—Alarm conditions

Group:lwater vl
Condition  Lewvel Friority
HiHi: |190

Hi: 150
La: 60

Lole: |2

11

Deadband:

Alias (optional): Member:
[FlowRate [400011
—Description

— Filters (engineering units)

IPotabIe YWater Flow

Prefix: IFIDW Suffie. |MGD

Deviation: 2

1

" Forced:

—Scaling v Log to historical database
tinimum taximum Lifespan
R units: {5400 [32000  Perpetual
Eng. units: ID IZDD & |60 days
Sawve I Delete | Select object... | Irmpart... | Export...

Cluit

Lookout Reference Manual

c. Select Save or Update. (If you are modifying a data member that
was previously defined, the Save button changes to an Update

button.)

Lookout stores all the new parameter settings for the specified data
member when you select Save or Update. In addition, Lookout adds
the modified data member to the Configured points list box for future
reference. Lookout immediately reflects these changes throughout
your configuration.

5. Select Quit to exit the dialog box.

Numeric Membher Parameters

The following diagram and paragraphs describe numeric data member
parameters. Logical data members, covered in the following section, share
a number of the same parameters.
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PLC_1 database [x]
Configured points: [Mative members: —Alarm condtions ———————
Group:lwater vl
100001 165000
10001-19999 Condition  Lewvel Friority
1-9339 HiHi: I IB
300001-365000
30001-399394 Hi: I IB
400001.1-465000.16 =
Lo: I |5
numeric read fwrite Lol l— I?_
Alias (optional): Member:
[FlowRate 400071 Deadhand: |
—Description — Filters (engineering units)
IPotabIeWaterFlow Dewviation: |2
Prefix: IFIDW Suffise [MGD [~ Forced: I
—Scaling v Log to historical database
tinimum taximum Lifespan
R units: {5400 [32000 C Perpetual
Eng. units: ID IZDD & e days
Sawve I Delete | Select object... | Irmpart... | Export... Cluit

© MNational Instruments Corporation

Alias renames any native data member. You can think of an alias as a sort
of nickname. For example, the Modbus driver object includes the native
data member 40011 that represents an analog input. You can give this
native data member an alias like F1owRate. From then on, you can
reference the alias FlowRate instead of its native name 40011. All
associated parameters (such as Scaling) are also applied to the alias value.

An alias is a good way to insulate your Lookout configuration from changes
in your PLC, RTU, or I/O configuration. For example, consider a flow
transmitter wired to an analog inputat 40011. You can give 40011 the alias
name FlowRate, just as you did in the example. Multiple control panels
can then display the FlowRate data member and numerous other objects
in Lookout can use it. If you later rewire the transmitter to the analog input
at 40012, you need only modify the alias FlowRate to reflect the new I/O
address. Lookout instantly reflects this change everywhere FlowRate is
used.

You can modify all associated parameters of an existing alias except the
alias name itself. If you attempt to modify an existing alias name, the
Update button changes to a Save button and you will only create a new
alias.
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Most developers implement aliases on objects with large native databases,
such as driver objects (like Modbus and Tiway) and Data Table objects.

= Note An alias is optional. You can apply scaling, alarming, and logging parameters to
any native data member and save it to the Configured points list without giving it
an alias name.

The Description appears as the message text in the alarm window. It can
have spaces, and it can be lengthy. You do not have to enter quotes in this
field.

Prefix and Suffix are part of the description, but do not appear in the alarm
window. They are just additional descriptive text.

Define Scaling by entering Raw units and Eng. units. The raw numeric
data member is converted (scaled) to an engineering unit value. The PLC in
this example generates a raw value ranging from 6,400 to 32,000. Lookout
converts that raw signal to range from 0 mgd to 200 mgd. The conversion
is linear. See your hardware specifications and calibration records for the
minimum and maximum raw units associated with analog devices. If you
leave the Raw units and Eng. units fields blank, Lookout performs no
scaling on the signal.

Deviation filters out insignificant variations of numeric signals. The
following figure shows two values plotted on a trend. One line is the raw
unfiltered value. The other, stair-stepped line, represents the filtered value
after passing through a Deviation of 2.

o ||| |—|

3540 143550 143900 143510 14:39:20 143930 143840 14:39:50  14:40:00

The Citadel database also uses Deviation as the criteria which triggers
logging of new historical data to disk. See Chapter 11, Logging Data and
Events, for more information on logging data.
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Use the Forced data field to manually enter a constant value for the data
member. When you select the Forced check box and enter a value in the
field, Lookout forces the engineering unit value to be equal to the value you
entered—regardless of the actual value of the native data member. You
might use this when a sensor fails or during sensor maintenance, or any
time a PLC receives a bad signal from the transmitter.

Use the Alarm condition parameters to define alarm limits and their
associated priorities. Lookout compares the alarm setpoints to the
engineering units value (that is, the post-scaled, post-filtered number). If
you do not enter scaling parameters, Lookout applies the alarm parameters
directly to the raw signal.

You can assign an alias or native data member to any existing alarm Group
or you can create a new Group. To create a new Group, enter the new
group name in the field. See Chapter 9, Alarms, for more information on
alarms.

Use the alarm Deadband parameter to prevent fluttering between alarm
and normal states when the signal value hovers near an alarm limit. The
following figure shows a value plotted against its Hi and Lo alarm
setpoints.

High

Low

Alarm
RAv, 1380
Normal
Normal \
Deadband — 72.0

60.0
AIarm/ v

Figure 4-4. Alarm processing of a data member whose alarm setpoints are
shown and whose Deadband is 12

© MNational Instruments Corporation 4-11 Lookout Reference Manual



Chapter 4 Using Lookout

Lookout generates an alarm the moment the value violates the Hi or Lo
alarm setpoints. The alarm returns to normal when the value drops below
the high alarm setpoint minus the Deadband, or goes above the low alarm
setpoint plus the Deadband. The Deadband also applies to all HiHi and
LoLo alarm limit setpoints.

The Log to historical database parameters define how long to store a
value in the Citadel database on your hard drive. If you do not select this
option, Lookout does not log the value to your disk. If any scaling or
filtering parameters are defined, Lookout logs the scaled, filtered value
(that is, the engineering unit value). See Chapter 11, Logging Data and
Events, for more information on logging data.

Logical Member Parameters

Some of the parameters of logical data members are different from those of
numeric data members. Scaling of a logical signal consists of the Invert
Logical Signal check box. When you choose this check box, an ON value
is represented by an OFF value, and so on. When you do not select it, ON
is ON and OFF is OFF.

A logical database signal is shown in the following figure.

PLC_1 database [x]
Configured points: [Mative members: —#larm conditions
FlowRate 000001-065000 = Group:ISteam vl
_ 100001-165000
10001-19999 ¥ Generate logical alarm
300001-365000 Priority: |8
30001-39939
400001.1-465000.16 x|
logical read fwrite logical read fwrite
Alias (optional): Member:
[vate_1 [7

Description

IStatus of high pressure relief vale

On:

IOpened Off: ICIDsed

I Inwvert logical signal

MNew database entry sawved.

I dste I Delete Select object... | Irmpart... | Export... Cluit

v Log to historical database
Lifespan
 Parpetual

& |50 days

Lookout Reference Manual
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Alarm parameters of a logical signal include the alarm Group assignment
field and the Generate Logical Alarm check box. When selected, the data
member generates an alarm whenever the value is ON; the alarm condition
clears whenever the value is OFF. Notice that if the Invert Logical Signal
check box is selected, the value used here is the inverted value. See
Chapter 9, Alarms, for more information about alarms.

Text Member Parameters

The text data member database contains only Alias, Member, and
Description fields.

Importing and Exporting Object Databases

Use the import database service to copy database member parameters from
an Excel spreadsheet file directly into an object. Use the export database
service to copy an object database into an Excel spreadsheet file. This is
what you can do using these services:

*  Export object database parameter definitions to Excel for the purpose
of documentation.

*  Export an object database to Excel, perform global replacements on
data member parameters, and then import the changes.

* Create a tag list in Excel or in an application that exports to Excel,
then copy that tag list into Lookout.

* In aprocess using multiple duplicate driver objects (such as a gas
pipeline or water distribution system), define a single driver object
database parameters in Excel. Import that database into multiple driver
objects.

Although you can import and export any object database, you may find that
these services are most useful for objects with large native databases, such
as driver objects and Data Table objects.

Exporting an Object Database
To export an object database:
1. From the Lookout menu bar, select Object»Edit Database....
2. In the Edit object list box, choose the object you want.

The following diagram shows a Modbus object that already has a
number of logical and numeric data members defined.

© MNational Instruments Corporation 4-13 Lookout Reference Manual



Chapter 4

Using Lookout

PLC_1 database | ]

—Alarm conditions

Configured points: Mative members:

FICT01Als 000001-065000 | | GrougChiled Water 7]
FICT01Fler 100001-165000

FIC101Mode 10001-19999 ¥ Generate logical alarm
FICT 0T Cutput 1-9999 o

FICT01Run 300001-365000 Friarity: |5

FICT01 Setpaint 30001-399394

FIC101Speed 400001.1-465000.16 =

logical read-anly

Alias (optional): Member:

[FicTo1Alam 10003

Description

IChiIIed YWater #1 Flow Controller Alarm Status

On: | Off: |
v Log to historical database
Lifespan

I Inwvert logical signal

 Parpetual
(365 days

I dste I Delete Select object... | Irmpart... | Export... Cluit

3. In the database dialog box, click on the Export button.

Export PLC_1 database to... 21=]
Save jn: |@My_Apps j gl l_
| Japps
File name: Save |
Sawve as type: IExceI Spreadshests(*xls) j el |

4. In the Export Object Database to... dialog box, choose a directory
path, enter a filename and click on OK.

When you export a database, Lookout does not export every possible data
member (many driver objects have a capacity for thousands of members).
Instead, Lookout exports configured points; that is, data members that have
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at least one parameter already defined. Lookout also exports native
members that are in use (that is, connected to other objects).

The spreadsheet file that the Lookout Export command creates is in Excel
Version 2.0 format. An example of the . XLs file is shown in the following
illustration.

Member Description Prefix Suffix Eng min

FIC101Alarm 10003 Chilled Water #1 Flow Controller Alarm Status

FIC101Flow 40001 Chilled Water #1 Flow Rate CFs

FIC101Mode 10002 Chilled Water #1 Flow Controller Mode tanual

FIC1010utput 40003 Chilled Water #1 Flow Controller Qutput %

FIC101Run 10001 Chilled Water #1 Feed Pump Off

FIC101Setpoint 40004 Chilled Water #1 Flow Controller Setpaint %

FIC101Speed 40002 Chilled Water #1 Feed Pump Speed %

Creating a Database Spreadsheet

The easiest way to create a database spreadsheet for an object is to create
the object in Lookout, define the parameters for one logical data member
and one numeric data member, and then export the database. The export
function automatically creates all the necessary column labels, and the two
data members furnish examples you can follow.

Notice that Row 1 contains column labels. These include the names of all
possible data member parameters. Lookout references the labels, not the
column numbers, so you must spell all column labels exactly. Lookout
ignores white space and is case-insensitive. The table below lists all
possible column labels.

Table 4-1. Spreadsheet Column Labels

Command Member Alias Description

Prefix Suffix Eng min Eng max

Raw min Raw max Invert? Deviation

Force? Forced value Alarm group Lolo level

Lolo priority Lo level Lo priority Hi level

Hi priority Hihi level Hihi priority Logical priority

Log data? Lifespan (Empty if not (Empty if not
assigned) assigned)
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Lookout requires the column labels Command and Member. All other
column labels are optional. Command must be in Cell Al. The order in
which the other column labels appear makes no difference.

When you import a database, Lookout reads the first 30 columns (A — AD)
and ignores columns that do not have labels.

The rows below the column labels (below Row 1) each represent a database
member. For example, Row 5 in the spreadsheet sample above represents
the data member whose alias name is FIC101Mode.

You can easily add rows to define new points. Copy the rows associated
with FIC101 and then modify the new rows slightly by identifying different
native members and giving them new aliases and descriptions.

Member Description Suffix Eng min

insert FIC101Alarm 10003 Chilled YWater #1 Flow Controller Alarm Status

insert FIC101Flowi 40001 Chilled Water #1 Flow Rate CFS 0
insert  FIC10TMode 1000 [y ey e -
insert FIC1010utput  4000:

insert FIC101Run

insert FIC101Setpoint  4000¢ a

insert FIC101Speed 4000 Yes ‘ ~ho CE‘”EE“ Help ‘ 0

insert FIC102Aarm 10006 Chilled Water #2 Flow Controller Alarm Status

insert FIC102Flowi 40005 Chilled VWater #2 Flow Rate CFS 0

insert FIC102Mode 10005 Chilled VWater #2 Flow Controller Mode Auto Manual

insert FIC1020utput 40007 Chilled Water #2 Flow Controller Qutput % a

insert FIC102Run 10004 Chilled Water #2 Feed Pump On Off

insert FIC102Setpoint 40008 Chilled Water #2 Flow Controller Setpoint % a '
insert FIC1025peed 40006 Chilled Water #2 Feed Pump Speed % a

1000 3) 'ple_1.xls' was created in & previous version of Microsoft Excel. Do you want to update itto the
current Micrasoft Excel format?

2
|41| A ¥l pre_t

I#l i

If you are working with a version of Excel more recent that 4.0, the program
asks you if you want to update your spreadsheet to a newer format when
you select File»Save. This dialog box is shown in the illustration above.
Be sure to select No. Lookout does not currently accept Excel spreadsheet
files from versions greater than 4.0.

Importing an Object Database

Lookout Reference Manual

When you import a database, Lookout reads the first 30 columns (A — AD)
and ignores columns that do not have labels as well as Column AE and
beyond.

Each row in the Command column (Column A) contains either the keyword
insert or the keyword delete. When you import a database, Lookout
ignores rows that do not have the insert or delete keyword. It adds
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those records whose command keyword is insert. It removes those
records whose command keyword is delete. To determine exactly which
records to delete, Lookout uses the record alias name; or if the record does
not have an alias name, it matches the record member name.

To import an object database:

1. From the Lookout menu bar, select Object»Edit Database.
2. In the Edit object list box, choose the object you want.

3. In the object database dialog box, click on the Import button.

Import PLC_1 database from... 21=]

Lookin: |53 My_Apps = &l e =

File name: Iplc_1 s Open |
Files of type: IExceI Spreadshests(*xls) j el |

4. In the Import Object Database from... dialog box, choose a directory
path, select the filename and click on OK.

When finished, Lookout presents you with a set of database import
statistics, as shown in the following illustration.
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PLC_1 Database Import Statistics ]
—Results of database import:
—Successful records Database entries:——————————
Created: 7 Presdiously: 7
Updated: 5 MMy 14
Unchanged: 2
Deleted: 0
Spreadshest row numbers:
—Unsuccessful records
Invalid member: 0
Feadfwrite privilege lost: 0
Type change attempted: 0
Qut of memony: 0
MNat deleted: 0
Total records processed: 14
As you can see below, the points added to the database spreadsheet were
successfully added to the Configured points list.
PLC_1 database [x]
Configured points: [Mative members: —#larm conditions
FICT01 Setpaint =] [ooooot-nesoon - Gmup:IChiIIed Wikter vl
FICT01Speead 100001-165000
10001-19999 ¥ Generate logical alarm
FICT02F o 1-9999 o
FICT02Mode 300001-365000 Friarity: |5
FICT020utput 30001-399394
FIC102Run x|’ |400001.1-465000.16 x|
logical read-anly
Alias (optional): Member:
[FicTn2aiam 10006
Description

Lookout Reference Manual

IChiIIed YWater #2 Flow Controller Alarm Status

o D

v Log to historical database

I Inwvert logical signal -
Lifespan
 Parpetual

(365 days

I dste Delete Select object Irmpart... | Export... Cluit
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Copying an Object Database

The import and export features make it easy to copy the database of an
object. This is especially useful when creating large SCADA applications,
such as gas pipelines with multiple compressor stations.

The key to defining multiple driver objects that require duplicate databases
is to first create an object in Lookout for each RTU or PLC. Then create a
single database in Excel. Next, import that database into each driver object.

Connecting Objects

In Lookout, you connect objects to pass control signals between the
objects—in much the same way you would wire a time delay relay to a
motor starter relay, for instance. Once connected, objects pass signals
between their various data members and parameters.

There are two basic methods to connect objects: from data member
to parameter, or from data member to data member. The method you
use depends on what you are trying to accomplish.

5 Note One tip for using Lookout— when you choose an object in the Edit Connections
dialog box, always select the object you want to connect to.

Connecting Data Members to Parameters

The following example uses the (implicit) data member of a Pot object as
the Data source of an Average object. You can tell that Data is a parameter
because it appears in the Average object dialog box.

1. Create a Pot object as shown. See the Creating Objects section earlier
in this chapter for detailed information.
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Tag: IPDH

kinimum: [0
|
Maxirnurm: |1DD
Cancel |
Eesolution: |1|

—Position source

& Local
- Remote

EasiticEn = I

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

2. Now, create an Average object. Connect the potentiometer numeric
signal to the Data parameter. The Average object calculates the
average level of Pot 1 over time, as described in the Average object
definition in Chapter 18, Object Class Reference.

Tan: W
Data = |P0t1

Reset= I

Enable = I

Ok I Cancel

Identifying Object Data Members

Because many objects generate multiple signals you can use as inputs to
other objects, the object tagname is not always sufficient to identify the
desired signal. You must identify both the object tagname and the
appropriate data member. For example, a Modbus object generates
thousands of signals, some logical and some numeric. To specify exactly
which signal you want from a particular Modbus object, enter the object
tagname followed by a period (.) and the data member you want.
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If you have a Modbus object with a tagname PLC1, and you want to display
the value residing in holding register 40001 and the status of coil 100,
reference those particular data members by typing PL.C1.40001 in one
expression and PLC1.100 in another expression.

Connecting Data Members to Data Members

The following information expands on the previous example, in which you
created a potentiometer named Pot 1. In this example, you create a Modbus
object and connect the numeric signal generated by the pot to a 16-bit
holding register at address 40001 on the PLC.

1. Create a Modbus object. You do not have to have a real PLC connected
to your system. Just accept the default parameter settings in the
Modbus dialog box and click OK.

2. From the Lookout menu bar, select the Object»Edit Connections...
menu command. You use this menu command any time you are
connecting to the database of another object.

3. Inthe Edit Object Connections list box, choose the object that contains
the data member you are connecting to.

Remember, you are connecting the Pot 1 signal fo data member 40001
in the Modbus object.
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Edit object connections: | ]

Averagel
Modbusl
Fanel
PLC_1
Fotl

Ok I Cancel

4. In the Select member data field, enter the data member you want to

connect 7o.
Modbus1 connections | ]
Modbus1.40001 = f
Existing numeric connection
o ememeer Accept | Clear | Cluit |
40001
—Signals:
Existing connections: Tags: (class)
PollRate $Keyvhboard
$Systarm
Averagel
Modbusl
Fanel x|
Writable members: Feadable members: numeric
000001-065000 -
1-9999 Citadel.active
400001.1-465000.16 Citadel.unacked
4000071-465000 cormrm.active
40001.1-49999.16 comrm.unacked
40001-49499 x| DDE.active x|
Select I Select ohject.. | ﬂl $Alarm.active
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Click on the Select button to identify the data member to be written
to. Notice the dialog box now reflects the specific member;

Modbus1.40001 =. Also notice the equal ( =) sign. This prompts you
to connect an expression to Modbus1.40001. In this case, use the
expression Pot1.

5. Inthe yellow expression field, enter the tagname Pot1.

Modbus1 connections | ]

todbus1.40001 =
Existing numeric connection

—Selectmember:

|Pot1

Connection accepted

40001

Existing connections:

Using Lookout

. Accept | Clear | Cluit |
—Signals:
Tags: Fot

40001
FollRate

Writable members:

000001-065000
1-9939
400001.1-465000.16
400001-465000
40001.1-49499.16
40001-49939

Select

Select object... |

numeric

Feadable members:

Faste | Fotl

6. Click on the Accept button. This confirms the connection You should
see a message confirming the action. You will also see data member
40001 added to the Existing connections list box.

You have now connected a data member of one object to a data member of
another object. Any change in the (implicit) value of Pot 1 is, by definition,
an event, sending a signal to all the other objects Pot1 is connected to.
Because it is now connected to Modbus1.40001, adjusting Pot 1 changes
the value of data member 40001 in object Modbus1.

© MNational Instruments Corporation
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Displaying Data Members on Control Panels

To Display a Data Member on a Control Panel

From the Lookout menu bar, select Insert»Expression....

In the Tags list box, select the object you want, or type the tagname
and data member in the yellow expression field. See Chapter 7,
Expressions, for more information.

Insert expression | ]
—Signals:
Faste | Modbus1 FlowRate
Tags: Data members:
$Alarm D400001-465000 =]
$Keyvhboard D40001-49394
$Systarm Exceptions
Averageal F400001-465000
_ |F40001-43939
Fanel : ite
PLZ_T
Fotl MoResponse
FrotocolErrors
5400001-465000
540001-49999 x|
Modhbus numeric
0] | Cancel |

Lookout Reference Manual

In this case, select the Modbus PL.C object. When you select an object,
Lookout lists the object data members.

In the Data members list box, select the data member you want.
Click on Paste and then select OK.

Lookout responds by presenting the Display Numeric (or logical)
signal dialog box. The type of dialog box depends on the type of data
member being inserted (numeric or logical). In this case the signal is
numeric (Modbusl.FlowRate).
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Text Color S oy F o
ackground style — — Frame style ——
mEEREREER EEEE s L
Background color nse e
D. ..  Rectangle & Mone
........ & Transparent
Wi 0 © Left & Centarad ¢ Right [ Display Stis—
U I & Digital
haximum IZDD  Bar(up)
0 = Bar (down)
MNumetric farmat I- = Bar (right)
IGeneraI j = Bar (leff)

Fant... |1DptAriaIEloId OK I Cancel

Select the display parameters you want, and click on OK.
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Note

The following tour guides you through the development of a simple process
file. Any time you want to learn more about a particular object class,
function, or feature, refer to the appropriate section of the manual for a
more detailed explanation.

If you have not used Microsoft Windows, you should first familiarize yourself with
concepts outlined in the Microsoft Windows User Guide. Learn how to use the
pull-down menus, maneuver within dialog boxes and switch between Windows
applications before continuing.

Building a Lookout Monitoring System

The example system monitors the water level in an elevated tank several
miles away (remote RTU), and controls a pump located in the plant (local
PLC). When the tank drops below a certain level the pump kicks on to fill
up the tank, when the tank is full the pump shuts off. The tank is a 50-foot
tall water storage tank.

The system to be controlled by this process file consists of a PLC and an
RTU, both of which communicate using the standard Modbus protocol.
Modbus is the example protocol because of its widespread use in the
process control and SCADA industries.

You will connect to the PLC using hardwired serial communications.
You will tie the RTU to Lookout with radio communications. Assume
that Lookout is at a remote radio (not the master repeater).

Create the Control Panel

Activate Lookout. It appears with a blank window.

Choose File»New... to begin development of your sample process file.
Lookout opens a New Control Panel dialog box.
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0:0alams

Fill in the Control Panel Tag name and Title accordingly and pick Normal
as the panel type, and maximize the panel. It should now take up the entire
workspace and the panel title appears in parenthesis at the end of Lookout
title bar. You can choose not to build your control panels full screen,
designing them around their normal state, instead.

£~ Lookout - (untitled) - [Overview]

I( ]
g File Edit Insert Object Amange Change Options Alarms Window Help =181x]

| 0:0alams

Note Consider screen resolution when creating display panels (for example, VGA vs.
Super VGA). The same panel can appear differently on computers using different
resolution display drivers. Please read about screen resolutions in the Panel
section of Chapter 18, Object Class Reference, before designing your panels.
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Ordinarily, you would now add the logic and graphics that control and
display the pump and tank. First, however, create a potentiometer that
simulates a fluctuating tank level instead of directly connecting the Modbus
register for that analog input. You can use this control to simulate an analog
signal if you do not have readily available Modbus devices. After
demonstrating the process with a simulation pot, you can connect the

system to its respective Modbus registers.

Select Object»Create... and pick Pot from the list of object classes in the

Control category.

Select object class: | ]

¥ Categorize

----- @ Counter

..... @ DelayOff
..... @ DelayOn
----- @ Derivative

----- @ Flipflop
----- @ Integral

----- @ Interval
----- @ Junction
----- @ LatchGate
----- @ Maximum
----- @ Minirmurm

----- @ OneShot
..... @ FID

----- @ DataTable

----- @ ElapsedTime

----- @ Interpolate

----- @ Meutralzone

|

|

—Pot

Create a potentiometer to track and/or alter the value of &
numetricvariable. A Pot can be displayed on a Panel as a
slider, rotating knob, or as a digital display/input.

File Name:
Date Modified:
File Size:

Fri bdar 06 20:13:24 1998

Cancel

Select the object class you want and double-click on it, or select OK.

Fill in the dialog box as shown in the following illustration.

© MNational Instruments Corporation
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New potentiometer: | ]

Tag: ISimuIationLeveI
inimum: ID—
Maxirmum: IED—

Resolution: |1—

—Position source

k

Cancel

i

& Local
- Remote

EasiticEn = I

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

Select OK when you finish. Lookout immediately prompts you to select a
display type for the pot.

Insert: SimulationLevel | ]

o) ==

() K] (2] (4

wertical slider

Cancel |

Choose the vertical slider display and select OK. Lookout inserts the
pot on the active control panel. You can now stretch or reposition the
potentiometer anywhere on the panel using the sizing handles.
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£” Lookout - (untitled) - [Control Panel]

Sizing File Edit Insett Ohject Arrange Change Options  Alarms  Window Help 18] =l
Handles —a = u
n
[ 170017 | 3zxesr | Potl vslide | 0:0alarms
Now select Insert»Expression....
Insert expression | ]
ISimuIationLeveI
—Signals:
SimulationLewvel
Tags: Data members:
$Alarm
$keyboard
$Systarm
Pat NUMErc
(0] | Cancel |
Pick simulationLevel as the value to be inserted. Select the Paste
button to insert the tagname in the expression field and select OK. You
could also type the tagname in the expression field. Double-clicking on
the tagname also pastes it to the expression field.
© MNational Instruments Corporation 5-5
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Lookout prompts you to select display characteristics for the numeric
signal you just named. Pick the same parameters as below. The example
uses dark blue as the Bar Color and gray as the Background Color. Notice
the Background Style is inset and the Maximum is 100.

Bar Color
ackground style— —Frame style ——
. . Back d styl F |
 Flate  Black
EEEEEEE € Pl € ol
Background color nse e
D. ..  Rectangle & Mone
........ & Transparent

—Display Style —

- et o Eentered R
tinimum ID  Digital
haximum |1DD & Bar (up)

= Bar (down)
MNumetric farmat = Bar (right)
IGeneraI j = Bar (leff)

it |1DptAriaIEloId OK I Cancell

Note Lookout makes extensive use of color grids in many of its dialog boxes. These
color grids may look slightly different from computer to computer.

After selecting OK in the Display Numeric Signal dialog box, Lookout
places the bar graph on the control panel. You can resize or move it around
the screen. Arrange your control panel to look like the example.
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£” Lookout - (untitled) - [Control Panel]

Eile Edit Insert Object Arrange Change Options  Alarms  Window  Help 18] =l

[ [ [ | 0:0alarms

This bar graph simulates the water level in the tank. To give it a more
realistic look, lay a graphic of a tank on top of it to act as a mask.

Select the Insert»Graphic... command and pick the graphic file
tankl_a.wmf. Because the example uses a metafile you can resize
it to just fit over the bar graph, masking out part of the bar graph.
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£” Lookout - (untitled) - [Control Panel]
Eile Edit Insert Object Arrange Change Options  Alarms  Window  Help 18] =l

[ [ [ | 0:0alarms

Press <CTRL-SPACE> to toggle out of edit mode and move the slider up
and down to see the fill effect created with your tank mask and bar graph.
Then get back into edit mode so you can create a trend of the tank level.

Save the work you have already done before going any further. You should
get into the habit of periodically saving your process file when developing
anew system or making modifications to an existing one. Select File»Save
from the menu commands, type tutorial for your filename, and

select OK.

Save Process File As... EHE
Sawe in; Ia lookout j gl l_

1997
citadel
graphics
My_Apps
Samples
sentinel
sinecl2

File name: Itutorial| Seve

Sawve as type: IProcess Files™lkp) j |

Cancel

[ Bratectfile frarm et withyaur sceaunt namey passwerd
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Your work is now stored on the hard drive as TUTORIAL . LKP. You should
see the new filename in the Lookout title bar followed by the active control
panel title.

Adding Data Display
Select Object»Create... from the menu commands and pick the
HyperTrend class.

Complete the parameters as shown. If your trend has a Show button bar
option, select it.

Create HyperTrend | ]

Tag: |TankTrend Ok |
Trend width: |1:DD Cancel |

IV Show button har

— Trendlines
Mo lines Mew line expression =  Logical & Numetic
Accapt ISimuIationLeveﬂ

Delete | Minimurm: Maximurn:
ID ISD
EreyiEus |
Line color:

[l et |
N HE B
HENENEEEEN EEEm

Notice that the examples defines Trend Width to be just 1 minute in
length. This is so you can instantly observe fluctuations in your simulation
pot. Normally the trend width would be much longer—1 day or 1 week for
example.

After entering the value you want to trend (SimulationLevel), be sure to
select the Accept button. Now select the OK button. The display dialog box
appears.
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Faper colar
R | HE =
HEEEEEEESE EEEE
Grid color

|| HE =
ENEEEEEES EEaE
Timeline labels Harizontal grid style

" Wertical hajor increments |1D

 Yarical (small)

 Harizantal Minar increments |2

& Horizontal (small)

 Molabels 0K | Cancel |

Choose your display parameters and select OK again. Like all other
objects, you can resize and/or move the trend on your control panel.

7 Lookout - tutorial lkp - [Control Panel]

File Edit Options Alarms Window Bun  Help 18] =l
4444 D rpp 1) 02487 133533 §
I [
L | e
i 1A f ......
byl ) | !l
i AT
1] [ 1 [
1 b0 L | M
i) YA
T 1L 15
| |
! !
] |
f £33
1
il 133445 133500 133515 133530
[10/2413:35 | (nobody) [ Mational Instruments Internal Lse Only | 0:0alarms

Again toggle out of Edit mode and move the slider up and down to see the
effect. (You might also want to save your file.)
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Adding Control Objects

Now it is time to create an HOA switch and a Neutralzone object to control
your pump. Get back into edit mode and create a Pot object. This serves as
your three position switch (1=Hand, 2=0ff, 3=Auto). Choose knob as the

display style.
Tag: IHOA

kinimum: |1
',_

awimum: |3
Cancel |

Fesolution: |1

—Position source

& Local
- Remote

EasiticEn = I

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

After inserting the pot, add appropriate text with the
Insert»Text/plate/inset... command. Then lasso the text and knob and
group them with the Arrange»Group command. You can now move the
entire group of objects as a single item.
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7 Lookout - tutorial lkp - [Control Panel]

File Edit Insett Ohject Arrange Change Options  Alarms  Window  Help 18] =l
44 »r))@ el
=
20:50 14:20:45 14:21:00 14:21:15 14

Hand| Auto|

[ [ | 0:0alarms

Now create a Neutralzone object. Call it PumpAuto.

Revise Neutralzone | ]
Tag: IPumpAuto
Signal = ISimuIationLeveI

High limit= |48

Low limit= [40

Ok I Cancel

The next step is to create an Expression object. Call it PumpRun.
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Create expression [ ]

Tag: IPumpRun

IHOA =1 0R (HOA = 3 and Pump.Auto. below)

—Signals:
FurmpAuta.below \LI

Tags: Data members:

ahove Cancel |

SirmulationLewvel

MNeutralzone logical

Notice the logic of the expression. If the HOA switch = 1 you are in the
Hand position and want the pump to run, OR if the HOA switch = 3 you
are in the Auto position AND you need to determine if the Neutralzone is
calling for the pump to run (below specifies the signal is below the low limit
and you need the pump to start). If the HOA switch = 2, you are in the Off
position and the result of the expression is false.

Select the OK button and Lookout presents the Insert Expression dialog
box. Be sure to pick PumpRun if it is not already in the window and
select OK.
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Insert expression [ ]

—Signals:

Faste | FumpPFun

Tags: Data members:

$Alarm
$keyboard
$Systarm
HOA
Fanel
FurnpAuto

SirmulationLewvel
TankTrend

(expression) logical

oK I Cancel

The result of PumpRun is a logical signal. Because of this you can choose
two graphic files to be displayed—one for the “on” signal and one for the
“off” signal. Click on the Custom selection and scroll through the On list
box until you find the PMP1_RD.wmf file. Then scroll through the Off list
box and select PMP1_GRN.WME. After you choose the appropriate files,

select OK.
Display logical signal | ]

oK I Cancel
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As before, the example uses two windows metafiles that can be resized by
dragging a sizing handle. Resize and position the pump as shown in the
following illustration.

7 Lookout - tutorial lkp - [Control Panel]

File Edit Options Alarms Window Bun  Help 18] =l
444 ) Ll
|
|
| |
| lie E
— Loiford 3R ...

o

—

143500 143510 143520 1435530 143540 143550

[10/2414:35 | (nobody) [ Mational Instruments Internal Lse Only | 0:0alarms

Before you leave Edit Mode and test your system, add one final item to see
a digital reading of the water level in the tank. You could insert a new
expression and choose digital as the display style; however, use a Lookout
shortcut instead.

Click on the tank—the phrase tanks\tankl-a.wmf appears in the status
bar. This tells you what you selected. Because you have stacked the graphic
on top of the bar graph you must click one more time to select the next item
down in the stack. The status bar should now read SimulationLevel. You
can now quickly copy and modify the expression display parameters. Hold
the <Shift> key down while dragging the bar graph (this type action is
called shift-drag). This makes a copy of the bar graph. See Mouse Shortcuts
in Chapter 3, Getting Started, for instructions on using the mouse. Now
select and position the cursor over the new bar graph. Click the right mouse
button to modify the display properties.

Complete the dialog box as follows and select OK.
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Revise numeric signal display K|
Text Calor Bock ey - N

. .. . ackground style— —Frame stle——
EEEEEEEEN EEEN (- b,
Background color e ite
|:| . . ¢ Rectangle & MNane
........ .  Transparent

- © Left & Centarad ¢ Right [ Display Stis—
Minimurn ID

bawimum 100

MNumetric farmat

IGeneraI j

 Bar (up)
= Bar (down)
= Bar (right)
= Bar (leff)

Fant... |

oK I Cancel

Now resize the digital display and position it over the tank.

£” Lookout - tutorial lkp - [Control Panel]
File Edit Insett Ohject Arrange Change Options  Alarms  Window Help
(LYY 2
=3
Hand|
14:40:20 14:40:30 14:40:40 14:40:50 14:41:00 14:41:10
| s78.88 | 33xe3 |

SimulationLewvel

| 0:0alarms

Lookout Reference Manual

Toggle out of edit mode so you can test your system. Turn the HOA switch
to the Auto position and run the slider up and down to see if the Neutralzone
is working correctly. Then turn the HOA switch to the Off and Hand
positions to complete your testing. The pump should change colors

according to your logic.
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Now return to edit mode and dress up the screen with plates, scales, text,

and so on.

First select Insert»Text/plate/inset... and choose Plate as the background
style. Do not enter any text in the window. Select OK. This is an extremely
easy and useful technique for quickly creating different color plates and
insets. Spend a little time experimenting with different combinations of

plates, insets, and background colors.

Insert text/platefinset

Text |1 Minute Trend Charﬂ

Text calor

Background color

LN H
ENENEEE

 Justify left & Justify centered

Background style Frame style
&+ Flate  Black
 Inset  White
 Rectangle & Mone

& Transparent

 Justify right

1 Minute Trend Chart|

Font... |1DptAriaIEloId

Cancel |

After inserting the plate, move it to the top left corner of the control panel
and drag the sizing handle to stretch the plate. Then move the plate behind
everything else with the Arrange»Move to Back command. You can then
resume the positioning and sizing of the plate or other objects.

© National Instruments Corporation 5-17
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7 Lookout - tutorial lkp - [Control Panel]
Eile Edit Insert Object Arrange Change Options  Alarms  Window  Help 18] =l

1 Minute Trend Chart|

R o 2

4650 144700 144710 144720 144730 144740 14

off

[ | 0:0alarms

Continue adding plates, insets and text and in a few minutes your screen
should look something like the example. You may need to reposition or
resize several existing objects.

Change the vertical slider to a horizontal slider and reposition it. Select the
slider with the left mouse button and then click the right mouse button to
revise its display parameters. See Mouse Shortcuts in 3, Getting Started,
for mouse operation instructions.

Revise: SimulationLevel | ]

o= 0 [

() K] (2] (4

hatizontal slider

Cancel |

After moving the slider to the bottom of the control panel, add scales—one
for the slider and one for the trend.
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complete the dialog box accordingly.

Insert scale B
Orientation
hinimum: |1
10 10
010 i . I
j Eo L hendmum: 1]
kajor unit: |1D
D% ED B R inar unit: [25
10 10 w0 inar unit: .
haottorn, increasing right ¥ tdinor tick marks

IV Lahels

Lakel font...

10 pt Arial Bold

Cancel |

Lakel format:

IGeneraI

After positioning the scale next to the trend, shift-drag the scale to create a

copy. Then click the right mouse button to modify the second scale for your
horizontal slider.

¢ Lookout- samplel.lkp - [Overview]
EHB Edit [nset Object Arange Change Options  Alarms Window  Help == x|
1 Minute Trend Chart
S ] 031306 120832 § o
7 -
] S S S s Y I
e F N R ¥ T O LU LA A A A
INLEATN iy hYs o LI P 00O AN D Y an
i v YOI WL E Y
Y i il
I
30
20
10
120810 120820 120830 120840 120550 120900 120210 120820 12093 C
Off
m !
T T T T [ T T T [ T T T [ T T
0 10 20 30 40 50 Hand Auto
[ | | [ 1:1alarms
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Again toggle out of Edit mode and test the system by moving the slider and
knob.

Of course you do not have to go through the preliminary steps of creating
simulation signals on future projects. However, many times it is a good idea
to test your logic before connecting the real thing.

Connect the PLC and RTU

Lookout Reference Manual

Start the steps necessary to connect your PLC and RTU to Lookout. Begin
by configuring your communication ports. Select the Options»Serial
Ports... command from the menu. Configure COM1 for hardwired serial
connection to your local PLC and select Accept. Then select COM2 from
the Serial Port list box and pick Radio (RTS/CTS). You use this port to
talk to the remote RTU at the elevated tank. Select Accept again and you
are finished—now select Quit.

Serial Port Settings | ]
Serial port: Receive gap: |5
—Serial connection bytes

& Harchwired
EE delsy et ID
= Dial-up Y
¢ Radio (RT5/CTS) A E tifme aut: I'IDD
MEEEs

= DiE et
Dieling|arefi [sTxamvEDT

Eefries:

|3
Yy aitfar CErhE EE: IBD SEEEHES
Eause hetweeh calls: |2 SEEHHS

Defaults | Accept I Cluit |

Now connect a Modbus protocol controller to your process. First you must
create a Modbus object with Object»Create....
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Create Modbus Secondary | ]

Tag: ILD cal_PLC

& todbus Serial

Chapter 5 Developer Tour

Mo

dbus Plus Netwark

—Communication Settings

Address: |1 Serial port:

—Data rate Farity Data bits Stop hits ﬂl
115200 & Mone 7 (O Difaults |
 B7EOD  Ood L] 15
¢ 38400  Even e pr— |
18200  hark
&+ 9E00  Space Al EEe

priatity: IB
4800
2400 Fhone number: I
1200
© 500 PalRate =  [0:01
300 — I
110 o
Fetry attermpts: |4 Feceive timeout: 500
MEECs

This is the local PLC located in the plant that controls the operation of the
pump. Remember, you are hardwired to this PLC using COMI.

The next step is to connect the neutralzone signal to a coil on the PLC. This
signal turns the pump on and off. Select Object»Edit Connections... from
the menu and pick Local_ PLcC.

First, enter 100 in the Select member data field. Then click on the Select
button. This tells Lookout that you are going to connect a signal to coil 100
on a Modbus device named Local_PLC. Now type in PumpAuto.below
in the top expression window, and select the Accept button. You just
connected an expression to coil 100 and a message appears confirming this.

© MNational Instruments Corporation
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Local_PLC connections ]
Local_PLC.100 = IPumpAuto.beIow
Existing logical connection Connection accepted

o ememeer Accept | Clear | Cluit |

100

—Signals:

Existing connections: Tags: MNeutralzone

100

PollRate

Writable members: Feadable members: logical

abowve

400001.1-465000.16

400001465000

40001.1-49999.16

40001-49499 x|

Select Select object... | Paste | P

umpduto.below

You now need to create another Modbus obje

ct for the remote RTU. Each

controller has its own respective object in Lookout. Each of these objects
determines its polling scheme, read/write blocking, and so on.

Create Modbus Secondary | ]
Tag: IRethe_RTU & hodbus Serial " Modhbus Plus Metwaork
—Communication Settings

Address: |1 Serial port:

—Data rate Farity Data bits Stop hits ﬂl
115200 & Mone 7 (O Difaults |
 B7EOD  Ood L] 15
38400  Even 2 Abvanced.. |
18200  hark
&+ 9E00  Space Al EEe

priatity: IB
4800
2400 Fhone number: I
1200
© 500 PalRate =  [0:01
300 — I
110 o
Fetry attermpts: |4 Feceive timeout: 500
MEECs
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Because you are 