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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.

ExcepTAS SPECIFIEDHEREIN, NATIONAL INSTRUMENTSMAKES NO WARRANTIES, EXPRESSOR IMPLIED, AND SPECIFICALLY DISCLAIMS

ANY WARRANTY OF MERCHANTABILITY OR FITNESSFORA PARTICULAR PURPOSE CUSTOMER S RIGHT TO RECOVERDAMAGES CAUSED

BY FAULT OR NEGLIGENCE ON THE PART OF NATIONAL INSTRUMENTSSHALL BE LIMITED TO THE AMOUNT THERETOFOREPAID BY THE
CUSTOMER NATIONAL INSTRUMENTSWILL NOT BE LIABLE FORDAMAGES RESULTING FROM LOSSOF DATA, PROFITS USE OF PRODUCTS

OR INCIDENTAL OR CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOFR 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:

© MNational Instruments Corporation

Chapter 1)nstalling Lookoutdescribes how to install your Lookout
software.

Chapter 2)ntroduction 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 3Getting Startedexplains how to start and get around within
Lookout. It describes the Lookout screen and introduces some
important mouse and keyboard shortcuts.

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

Chapter 5Developer Tourguides you through the development of a
simple process file.

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

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

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

Chapter 9Alarms 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 10Security 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 11l ogging Data and Eventslescribes three Lookout
methods for logging real-time system data to disk—Spreadsheet
Logger, Citadel Threaded Database Logger, and Event Logger—and
report generation.

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

Chapter 13Pynamic Data Exchange&xplains 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 14Networking explains how to use Lookout to monitor and
control your process from any workstation (node) on the network.

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

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

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

Chapter 180bject Class Referencgescribes 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 Communicatipnontains forms you can use to
request help from National Instruments or to comment on our products
and manuals.

TheIndexcontains an alphabetical list of key terms and topics in this
manual, including the page where you can find each one.

XXX © National Instruments Corporation



About This Manual

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, DBI0<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 sequenEde»Page Setup»Options» Substitute

Fonts directs you to pull down thigile menu, select theage Setuptem,
selectOptions, and finally select th8ubstitute Fontsoptions 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.

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 Referenational Instruments Part
Number 321709A-01

Customer Communication

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 Appendiiéstomer
Communicatiopat 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 2ntroduction and Chapter Developer Tour
contain both theory and practical examples to help you learn how to
quickly become productive using Lookout. ChapteGaiting Started
and Chapter 4Using Lookoutare helpful in familiarizing you with the
Lookout interface and learning how to use the Lookout tools.

Lookout Reference Manual

Chapter 1)nstalling Lookout describes how to install your Lookout
software.

Chapter 2)ntroduction 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 3Getting Startedexplains how to start and get around within
Lookout. It describes the Lookout screen and introduces some
important mouse and keyboard shortcuts.

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

Chapter 5Developer Tourguides 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 (64@80) 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 driva or driveB 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 8or Windows NT, seledile»Run... from
the Windows Program Manager.

EnterA:\SETUP if you are using drivé. EnterB:\\SETUP if you are
using driveB, and so on. Then selgdoK.

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 ChapterSt&ctured 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 pointin the installation, you can choose whether or not to install
the Lookout online help.

8. UseBrowseto enter the name of an alternate directory or s€lKcto
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 I/O 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 selectirstart»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 |

N

Enter your name in tHégamefield.

w

Enter théDrganization 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 theéSerial Number of your package. (This can be found on your
registration form.)

5. Enter your 12-charact&eycode 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 s€<t

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. Sedctand Lookout will
inform you that you have not registered your package yet. Sakect
again until Lookout launches.
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The key code you entered is notwalid
far this serial number/company combination.
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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.

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 th&tartup process filefield of theSystems Option
dialog box.

© MNational Instruments Corporation
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System Options | ]
Startup process file: IWaterPIant.Ikp| Log alarms to:
—If security level is below: LFT1:
ID Lookoutwill always be maximized LPTZ: |
ID User cannot switch to another prograrm
{limited support for Windows NT) Change Registration Info |
ID tenu bar will not be visible
ID tenu and title bars will nat be visible Sy - |
0 Limit active popups to: |4 {1-94) oK. I
(0-2)
Cancel |
—Yirtual Keyvboard Fops 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.

Lookout Reference Manual 1-6 © National Instruments Corporation



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 1/0 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—just 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/0O, 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.

© MNational Instruments Corporation 2-1 Lookout Reference Manual



Chapter 2 Introduction

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

Functionaliq,

Logical
Values

Parameters

Numeric
Values

Text
Values

Logical Data Text Data
Members 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.

Parameterglefine the limits of object functionality. For example, the
Switch objecSecurity Level parameter determines who can turn it on and
off. The objectdatabasestores 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 tfienctionalitybuilt 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 ChapterQigect Class
Referencgeoutline 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
exampleData rate, Parity, andStop bitsare a few of the parameters that
define how a Modbus object works. Other examples includ€dmgrol
security levelof a Switch objectMinimum , Maximum, andResolution

of a Pot object; anBata 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 sugppmressionswhich

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 7Expressionsfor more detailed information on expressions.

All the parameters for any given class are visible in the object definition
dialog box.
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New switch |

— Pozition zource

&« Local
Achion venfication meszages " Remote
On = I Fositiah= I
Off = I  DDE

SEMIRE! I
] e I
Ok | Cancel | - I—

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 callieda membersSome 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 referrednatase
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 membersontain 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 Chaptef8aphics for more information.

Lookout recognizes the following logical constants as expressions:
Logical constants that represent an on state; true , on
Logical constants that represent an off statefalse , off
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Numeric Data Members

A numeric data membaes 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 -4 I#%to 1.7x 10308

and the magnitude can be as small as<1L.@-308

Numeric constants are entered using decimal digits (0 — 9), the minus sign
(-), the exponent symbol (E or €), 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

Timeor Time signalsare 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 8raphics 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

ble

(General) number displayed in most compact form possi

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
OEO 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

2-8
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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
dd, subtract, and include dates and times in expressions, just as you would

al
al

A time periodrepresents 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

(t

ny other numeric signals.

hat is, H rather than h).

Table 2-7. Time Periods

H 0.4789 displayed as 11 (hours)

H.H 0.4789 displayed as 11.5 (hours)

H.HH 0.4789 displayed as 11.49 (hours)

M 0.4789 displayed as 690 (minutes)

M.M 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

2-9 Lookout Reference Manual




Chapter 2 Introduction

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

Absolutedates 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/mmlyy 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 memberontain 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 (

(T31)

using them within expressions.

2-10
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Examples of Text Constants

“Water Temperature:”

wn

(empty text string)

“Low level in ‘Polymer 2’ tank”

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 typiRgtl.numeric ~ wherePotl is the
tagname andumeric is the current value of the pot. Instead, you enter
Potl 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 theifplicit ) 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 classeare 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
A

Figure 2-3. Example connections between two objects

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

Itis 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 Chafdbenvgloper

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-drivennotloop-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.

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
apassive notificatiorsystem 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-drivenEach object remains quiescent, doing nothing until an event
occurs.

Events
(Active Notification)

Data
Logger

1

Control
Panel -

Ob]écts

~~.__Driver Is Just
Another Object

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

An eventis 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 callette 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 aservice—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 Berial Communicationgor 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
asPumpSpeed, 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 Chapizewloper Tourfor
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@aphics 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 parametersiliaem

Group andAlarm Priority , alarm filters, display parameters, and print
settings.

Lookout permanently archives alarms to disk. You can easily print this
alarm history. See Chapter@larms 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 Event$or 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 Chapter3fuctured Query Languagéor

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 Chapt@yrgmic Data
Exchangefor 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 14etworking 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 ChapterRé&gdundancyfor 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 selectingtart»Programs»Lookout, or double-click
on the Lookout icon.

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

[_[5]x]

—

National Instruments Intemal Use Only.

10/011452

(nobody)

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, selecEite»QOpen...
menu item from the Lookout menu bar.

2. In theFile namedata field, enter the name of a Lookout process file,
or choose a process file from the list and seB#¢t

Lookout process files havel&P 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]
T|t|e Bar Edit Options Alarms  Window  Bun  Help
[ 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.
0 Hi i Actual ] Setpoint Actual (2 Setpoint
1600 1600|1600 1600
|B< 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
200 200 | 200 200
i S o] | 0 0
e 1065 () 1478
||| o Wata! (p) o) 2 oo o
i | ﬂ Auto
120
1000 | it Auto
: : : 200
Tew e i Teitw  isiets  1eiem 18 0
Ruaw Water Pump 1 | _Raw Water Pump 2 | | X
HS Pump1 | HS Pump2 | HS Pump3 | | 'T
[ exas o (=TS [ Waten i e = 3] [ i Memu T I=TE] inimi
o] ST (o x| e T e [ x| e T s [ x| [P estSep =11 F| | Help B0 x] Mlnlmlzed
[P Lo aing o =111 | P Eouisiana =118 | P Olkiahoma =11 F| P Help B0 x]
I el s sy =1l 3 | i mina =T IS |7 Conkie Pis = =1 E3 || information =161 5 | RS aaina s =1 =1 Contro' Panels
12/1515:16 (nohody) National Instruments Internal Use Orly 0: 0 alarms
#Start| @ The YnotAd.. | ElAdobe Fram. | CNEAM_Web\.. | IEAD_DATAL. | (NE:A0_DATAY.|[Z Lookout - GBYEA 316PM
Status Bar
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

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

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.

|E|3/E|3 16:31 \ (nokochy) \ 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.

[ 38,202 | 475x300 | Trends.chart | 2 2alams

To toggle in and out of edit mode, sel&clit»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

Lookout Reference Manual

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 1/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 1®ecurity 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

3-4 © National Instruments Corporation



Chapter 3 Getting Started

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 <Spacebar 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,
S0 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, sel&@ptions»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
Sé) (L)J Czcee Progess St_ate
File File File
(Iks) (.Ikp) (.Ist)

A process filds a compiled executable file that contains complete
configuration information for your particular process or application. It is
updated every time you select thidge»Savecommand. Process files are
binary files with anLKP (Lookout Process) file hame extension. You do
not directly edit or modify process files with a text editor. Rather, Lookout
compiles theLKP 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, 1/0,
graphics, or modify your logic.

The Source Code File

Lookout Reference Manual

Lookout also automatically updates a correspondmgce code file

when you invoke th&ile»Save command. This file contains complete
documentation for your process file, including object definitions,
tagnames, 1/0O configuration, communications, control logic, control panel
layout and other object parameters. Source code files hau&an

(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

Thestate filecontains 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.le®T (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 thé&ile»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 appropisete.Chapter 6,
Serial Communicationgor 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, 1/0 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 theFile»Savecommand to save your logic and graphic
configuration to disk, and creates or updatedtkie, .LKS and.LST files.

Itis 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

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 selectobject display, graphic, | Click: Select the item by pointing
text, expression, or any item on { the cursor at the item and clicking
display panel the left mouse buttonSge Notg

To createa new object from an | CTRL-Drag: Select the item(s)
existing object 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 Pot1 will

produce a new object named Pof2.

To copy object display, graphic, | Shift-Drag: Select the item(s) to
text, expression, or any item on { be copied. Hold the Shift key

display panel 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 Right-Click : Select the item(s) ta
parametersof an object, graphic, modify. Position the cursor over
text, expression, or any item on { the item(s) and click the right
display panel mouse button.

1> Note 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 ti@&K or Cancel buttons in the
current dialog box.

Remembering Tagnames

Many dialog boxes contaexpression field€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).

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

Garbled

MoResponze

PratocolEmors
5400001-465000

Modbus 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 onOK, Lookout writes your expression into the trend
expression data field.

x|
Tag: |F|awF'umpTrends Ok I
Trend width: I‘I:DD el |
¥ Show button bar
~ Trendline:
B lines Line 1 expression = & Logical © Numeric
dccept | [oict fow
Delete | Position: Height:
l2 [5
Erevitus: |
Line color:
Mext |
N | [ |
ENEEEE BN EEEN
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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 Chapté&tting Startegd

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—Yyou 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 Chapte®bfct 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. (SelEdit»Edit Mode if
necessary.)

2. From the Lookout menu bar, select @igiect»Create... command.
For this example, select th®t class of objects, found in tiBontrol
category.

Select object class: | ]

¥ Categorize

—Pot
""" : goun_tliarbl ;I Create a potentiometer to track and/or alter the value of &
""" ataTable numetricvariable. A Pot can be displayed on a Panel as a

""" @ DelayCff slider, rotating knob, or as a digital display/input.
----- @ DelayOn

----- @ Derivative

----- @ ElapsedTime
----- @ Flipflop

----- @ Integral

----- @ Interpolate

----- @ Interval

----- @ Junction

----- @ LatchGate File Mame: POT.CEx

""" @ Maximum Date Modified:  Fri bar 06 20:13:24 1998

----- @ Minimum . .
_____ @ Meutralzone File Size: 102912 bytes

----- @ OneShot
""" @ PD Ok | Cancel
----- [ B Pot

----- @ Fulse =l

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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New potentiometer: | ]
Tag: IF'ot‘I

Minirriurm:

I—
I awimurn: l— — |

Resolution:
— Position source

’VPosition -

= 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 ohj¥elid tags are described in
Object Tagnamedelow.

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

Some parameters can be define@xgsressions-roughly the
equivalent of spreadsheet formulas—that you can use to manipulate
data. See Chapter Expressions

5. SeleciOK 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. Inthe Display dialog box, choose how you want the object to be
represented and seléak .

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

Swil

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 theative 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 18bject 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, sel@bject»Edit Database...

Edit object database: | ]

|Pane|1

Potl

Ok I Cancel |

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

Configured points:

Chapter 4 Using Lookout

Mative members: —Alarm 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:
| Donoo
Description
On: I Off:
I Invertlogical signal I_.Dgto historical database
Lifespan
& Permetia]
= |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 intdvteenber
data field. If you are modifying a data member that has been
previously configured, you can select it from @enfigured
points list box.

For this example, sele¢d011 as the modbus data member. Enter
FlowRate as the alias

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.

© MNational Instruments Corporation

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 [x]
Configured points: [Mative members: —#larm conditions

Group:|weter

J

100001-165000

10001-19999 Condition  Lewvel Friority
1-9339 HiHi: (190 |a
300001-365000
30001-399394 - Hi: 150 IB
400001.1-465000.16 -
Le: IBD |5
numeric read fwrite Lol |25— I?_
Alias (optional): Member:
[FlowRate [4000TT Deadhand: |
—Description — Filters (engineering units)
IPotabIeWaterFlow Deviation: |2
Prefix: IFIDW Suffise [MGD [~ Forced: I
—Scaling v Log to historical database
Minimum haxirmum Lifespan
R units: {5400 [32000 C Perpetual
Eng. units: ID IZDD & e days

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

Lookout Reference Manual

c. SelectSaveor Update. (If you are modifying a data member that
was previously defined, tHgavebutton changes to ddgpdate
button.)

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

5. SelecQuit 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: —#larm conditions

1

Group:|weter

100001-165000

10001-19999 Condition  Lewvel Friority
1-9339 HiHi: (190 |a
300001-365000
30001-399394 - Hi: 150 IB
400001.1-465000.16 -
La: IBD |5
numeric read fwrite Lol |25— I?_
Alias (optional): Member:
[FlowRate 400071 Deadhand: |
—Description — Filters (engineering units)
IPotabIeWaterFlow Deviation: |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 |

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 membe40011 that represents an analog input. You can give this
native data member an alias likewRate . From then on, you can

reference the aligjowRate instead of its native nam#@011 . All

associated parameters (suclsaaling) 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 inpu#ad11 . You can givet0011 the alias
nameFlowRate , just as you did in the example. Multiple control panels
can then display thelowRate data member and numerous other objects
in Lookout can use it. If you later rewire the transmitter to the analog input
at40012, you need only modify the ali®owRate to reflect the new I/O
address. Lookout instantly reflects this change everywfien®Rate is

used.

You can modify all associated parameters of an existing etiezeptthe
alias name itself. If you attempt to modify an existing alias name, the
Update button changes to%avebutton 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.

7 Note An alias is optional. You can apply scaling, alarming, and logging parameters to
any native data member and save it to tBenfigured pointdist 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 andSuffix are part of the description, but do not appear in the alarm
window. They are just additional descriptive text.

Define Scalingby enteringRaw units andEng. 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 theRaw units andEng. unitsfields 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 throughReviation of 2.

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

The Citadel database also uBeviation as the criteria which triggers
logging of new historical data to disRee Chapter 11,0gging Data and
Events for more information on logging data.
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Use theForced data field to manually enter a constant value for the data
member. When you select therced 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 theAlarm 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@iatm
or you can create a ne@roup. To create a neWroup, enter the new
group name in the field. See ChapteABrms for more information on
alarms.

Use the alarnbeadbandparameter to prevent fluttering between alarm
and normal states when the signal value hovers near an alarm limit. The
following figure shows a value plotted againstHisandLo alarm

setpoints.
Alarm
High A 150.0
N 138.0
Normal
Normal\
72.0
Low Deadband / — 60.0
T Alarm v

Figure 4-4. Alarm processing of a data member whose alarm setpoints are
shown and whose Deadband is 12
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Lookout generates an alarm the moment the value violaté$i thel_o

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 appliesHi-aland

LoLo alarm limit setpoints.

ThelLog to historical databaseparameters 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 ChaptetLadging 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 trivhe

Logical Signalcheck 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

|0pened Off ICIosed
[ Invertlogical signal v I_.Dgto historical database
Lifespan
 Perpetual
@« |50 days

MNew database entry sawved.

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

Lookout Reference Manual
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Alarm parameters of a logical signal include the al@&moup assignment

field and theGenerate 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 Sakie

Chapter 9Alarms for more information about alarms.

Text Member Parameters

The text data member database contains Ali&s, Member, and
Description fields.

Importing and Exporting Object Databases

Use the importiatabase service to copy database member parameters from
an Excel spreadsheet file directly into an object. Use the edptaibase
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.

« Ina process 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, sel@ftject»Edit Database...
2. Inthe 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.
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PLC_1 database | ]

Configured points:

FICT01Fler
FICT 01 Mode
FICT01 Qutput
FICT01Run
FIC101 Setpoint
FIC101Speed

Mative members:

—Alarm conditions

000001-065000
100001-165000
10001-19939
1-9939
300001-365000
30001-39999
400001.1-465000.16

ﬂ Group:IChiIIed Waater j

IV Generate logical alarm

Friority: IE_

logical read-anly
Alias (optional): Member:

|FIC1D1AIarm |10003

Description

IChiIIed YWater #1 Flow Controller Alarm Status

On: | Off: |
v Log to historical database

Lifespan
 Parpetual

(365 days

I Inwvert logical signal

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

I dste I

3. Inthe database dialog box, click on Eport button.

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

4. Inthe Export Object Database to... dialog box, choose a directory
path, enter a filename and click @K .

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 thé.S file is shown in the following
illustration.

i plc_1.xls

I~ [ 8 1 e | o | e [ F | & | =

Command|Alias Member Description Prefix Suffix Eng min

FIC101Alarm 10003 Chilled Water #1 Flow Controller Alarm Status
FIC101Flowi 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 label®mmand andMember. All other
column labels are optiondalommand must be in Cell A1. 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 FIC101Alan

insert FIC101Flow 40001 Chilled YWater #1 Flow Rate CFS 0
insertFIC10IMode 1000
insert FIC1010utput  4000: a

insert FIC101Run

insert FIC101Setpoint  4000¢

insert FIC101Speed 4000 Yes ‘ ~ho Cancal ‘ 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

m 10003 Chilled YWater #1 Flow Controller Alarm Status

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

<]

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 selecEile»Save. This dialog box is shown in the illustration above.

Be sure to seleddo. 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 keywordielete . When you import a database, Lookout
ignores rows that do not have theert ordelete keyword. It adds
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those records whose command keyworidsdsrt . It removes those

records whose command keywordiétete . 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, sel@ject»Edit Database
2. Inthe Edit object list box, choose the object you want.

3. Inthe object database dialog box, click onlthport button.

Import PLC_1 database from... 21=]
Laak jn: |@My_Apps j gl o

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

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

When finished, Lookout presents you with a set of database import
statistics, as shown in the following illustration.
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—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:
Feadfwrite privilege lost:
Type change attempted:
Qut of memony:

MNat deleted:

oo oo o

Total records processed: 14

As you can see below, the points added to the database spreadsheet were
successfully added to ti@onfigured 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

IChiIIed YWater #2 Flow Controller Alarm Status

o D

I~ Invert logical signal v Log to historical database
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 it Connections
dialog box, always select the object you want to contect

Connecting Data Members to Parameters

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

1. Create a Pot object as shown. See€tsating Objectsection earlier
in this chapter for detailed information.
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New potentiometer: | ]

Tag: IPDH

Minimurm: ID "
I—

bawimum: |100

Eesolution: |1|

—Position source

Cancel

i

& 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 theData parameter. The Average object calculates the
average level dPotl over time, as described in the Average object
definition in Chapter 18Dbject 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 tagnaP€1, and you want to display
the value residing in holding register 40001 and the status of coil 100,
reference those particular data members by typir@f.40001 in one
expression angLC1.100 in another expression.

Connecting Data Members to Data Members

The following information expands on the previous example, in which you
created a potentiometer nanfaml . 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.

© MNational Instruments Corporation

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 clickK.

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

In the Edit Object Connections list box, choose the object that contains
the data member you actennecting to

Remember, you are connecting Butl signalto data member 40001
in the Modbus object.
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Edit object connections: | ]

werage]
Modbusl
Fanel
PLC_1
Fotl

Ok I Cancel |

4. IntheSelect memberdata field, enter the data member you want to

connecto.
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 Selectohbject.. | Paste | $Alarm.active
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Click on theSelectbutton 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 expressionModbus1.40001 In this case, use the
expressiorPot1 .

5. Inthe yellow expression field, enter the tagn&oig .

Modbus1 connections | ]
Modbus1.40001 = [Patt
Existing numeric connection Connection acceptad

—Selectmember:

40001

. Accept | Clear | Cluit |

—Signals:
Existing connections: Tags: Fot
40001

PollRate

Writable members: Feadable members: numeric

0000071-05000 -
1-9939

400001.1-465000.16

400001465000

40001.1-49999.16

40001-49499 x|

Select | Selectabject.. | Paste | Potl

6. Click on theAcceptbutton. This confirms the connection You should
see a message confirming the action. You will also see data member
40001 added to thexisting connectionslist box.

You have now connected a data member of one object to a data member of
another object. Any change in the (implicit) valu®ofl is, by definition,

an event, sending a signal to all the other objeets is connected to.
Because it is now connectedMiodbus1.40001 , adjustingPotl changes

the value of data memb&d001 in objectModbus1.
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Displaying Data Members on Control Panels

To Display a Data Member on a Control Panel

1.
2.

Insert expression

From the Lookout menu bar, selétsert»Expression...

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

—Signals:
Faste | Modbus1 FlowRate

Tags: Data members:
$alarm D400001-465000 =]
$keyboard D40001-49394
$Systarm Exceptions
Averageal F400001-465000
_ |F40001-43939
Panell ‘FlowRate
PLZ_T Garbled
Fotl MoResponse

FrotocolErrors

5400001-465000

540001-49999 x|
Modhbus numeric

0] | Cancel |

Lookout Reference Manual

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

In theData memberslist box, select the data member you want.
Click on Paste and then sel@x.

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 clickkin
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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.

ChooseFile»New... to begin development of your sample process file.
Lookout opens &lew Control Paneldialog box.
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0:0alams

Fill in the Control Panélag name anditle accordingly and picklormal

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]

L
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 irPtmee!
section of Chapter 18Dbject Class Referenckefore 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.

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

Control category.

Select object class: | ]

¥ Categorize

----- @ Counter

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

----- @ Flipflop

----- @ Integral

----- @ Interpolate
----- @ Interval

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

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

----- @ DataTable

----- @ ElapsedTime

----- @ 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:

POT.CEx
Fri bdar 06 20:13:24 1998
102912 bytes

Cancel |

Select the object class you want and double-click on it, or g@kect

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

© MNational Instruments Corporation
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Tag: ISimuIationLeveI
inimum: ID

k

Maximurn: ISD
Fesolution: |.1

—Position source

Cancel

i

& Local
- Remote

EasiticEn = I

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

SelectOK 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 sef@ist. 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 Eile Edit Insert Object Arrange Change

Options ~ Alarms  Window  Help 18] =l
Handles —a = n

[ 170017 | 3zxesr | Potl vslide | 0:0alarms

Now select nsert»Expression...

Insert expression

ISimuIationLeveI

—Signals:

SimulationLewvel

Tags:

Data members:

$alarm
$keyboard
$Systarm
Fanell

lationLewvel

Fot

numeric

oK | Cancel |

Pick SimulationLevel as the value to be inserted. SelectRhste

button to insert the tagname in the expression field and $&ecYou
could also type the tagname in the expression field. Double-clicking on
the tagname also pastes it to the expression field.
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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 tBar Color and gray as theackground Color. Notice
theBackground Styleisinsetand theMaximum is 100.

Bar Color
. .. Background stle—— —Frame style——
........ " Plate " Black
& Inset  White
Backi d col
ﬁcljgﬁm o ..  Rectangle & Mone
........ .  Transparent
- et o Eentered R [ Display Stis—
tinimum ID  Digital
haximum |1DD & Bar (up)
= Bar (down)
MNumetric farmat = Bar (right)
IGeneraI j = Bar (leff)
it |1DptAriaI Baold OK I Cancel |
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 selectingOK 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 thdnsert»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
a new system or making modifications to an existing one. JélesBave

from the menu commands, typeorial for your filename, and

selectOK.

Save Process File As... EHE
Sawe in: Ialookout j gl l_

1997
citadel
graphics
My_Apps
Samples
sentinel
sinecl2

File name: Itutorial| Seve |
Sawve as type: IProcess Files™lkp) j el |

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

panel title.

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

Complete the parameters as shown. If your trend I&dmw 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 definBsend 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 tre®ihfulationLevel ), be sure to
select thécceptbutton. Now select th@K 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 séMctagain. 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 thér range»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]

Eile Edit Insert Object Arrange Change DOptions  Alarms  Window  Help 18] =l
4 2r)»)@ el
=
20:30 14:20:45 14:21:00 14:21:15 14;
Hand| Auto|
[ [ | 0:0alarms

Now create a Neutralzone object. CakitmpAuto.

Revise Neutralzone | ]
Tag: IPumpAuto
Signal = ISimuIationLeveI

High limit= |48

Low limit= [40

Ok I Cancel |

The next step is to create an Expression object. GalhipRun
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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 r@R if the HOA switch = 3 you

are in the Auto positioAND you need to determine if the Neutralzone is
calling for the pump to rurbélowspecifies 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 theOK button and Lookout presents the Insert Expression dialog
box. Be sure to pickumpRunif it is not already in the window and
selectOK.
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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 oPumpRunis 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 theCustom selection and scroll through tkamn list
box until you find theeMP1_RD.wmffile. Then scroll through theff list
box and seled®MP1_GRN.WMRAfter you choose the appropriate files,

selectOK.
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
|
|
| |
1 b= B
r_‘ Loifod 3o R

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 phrasanks\tank1-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 &@adlationLevel . 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 graphM®ese Shortcuts

in Chapter 3Getting Startedfor 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 sef@kt.
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Text Color S oy F o

. .. . ackground style — — Frame style ——
EEEEEEENN EEER C° L
Background color P F:Zitangle & Norluj
|:| . . & Transparent
ENENEEE
Minimum ID— © Left & Centarad ¢ Right [ Display Stis—
haximum |1DD " Bar (up)

= Bar (down)

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

Fant... | oK I Cancell

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

7 Lookout - tutorial lkp - [Control Panel]

Eile Edit Insert Object Arrange Change Options

Alarms  Window  Help == =]
LT rypDn 2

14:40:20 14:40:30 14:40040 14:400:50 14:41:00 14:41:10

| s78.88 | 33xe3 | SimulationLevel | 0:0alarms

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 selectnsert»Text/plate/inset...and choos®late as the background
style. Do not enter any text in the window. Sel@kt. 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 Bock gy - N
ackground style rame style
EEEEEEEEE’ EEEE ° P b,
Background color e ite
D. .  Rectangle & Mone
.......  Transparent
 Justify left & Justify centered  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 thAr range»Move to_ Back command. You can then
resume the positioning and sizing of the plate or other objects.

© MNational Instruments Corporation

Lookout Reference Manual



Chapter 5 Developer Tour

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

0:0alarms

off
|

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. Séeuse Shortcutgr 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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Selectlnsert»Scale...and complete the dialog box accordingly.

Insert scale [ ]

Crientation
Minimurm: |1
10; ED .0 | = haxirmurm: ISD
o o 010
Major unit: |1D
o o L1 [ p— _ _
10% Eo i hinor unit: |2.5

haottorn, increasing right ¥ tdinor tick marks

- ;s [ o« |
(0]
L L[] | [
¥ Labels : Cancel |
Lakel format:

Lakel font... | IGeneraI j
10 pt Arial Bold

Colar:

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.

I 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 B0 N O T R ¥ T O LU ¢ I AN IR .
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 120530 120340 120&S50 120200 120810 120320 12093 o

- C !
él lIEI - ZIEI - E‘IEI - 4IEI - S‘U 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 @ions»Serial

Ports... command from the menu. Configure COM1 for hardwired serial
connection to your local PLC and seléeticept Then select COM2 from

the Serial Port list box and pickRadio (RTS/CTS) You use this port to

talk to the remote RTU at the elevated tank. Séecept again and you

are finished—now seleQuit.

Serial Port Settings | ]

Serial port: Receive gap: |5
—Serial connection bytes
& Harchwired

B ol el Ey ID
% Bzl o
 Radio (RTS/CTS) A e Ef: |1DD

[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 wibbject»Create....
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Create Modbus Secondary | ]
Tag: ILocaI_PLC & 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

This is the local PLC located in the plant that controls the operation of the
pump. Remember, you are hardwired to this PLC using COML1.

The next step is to connect the neutralzone signal to a coil on the PLC. This
signal turns the pump on and off. Seldtject»Edit Connections...from
the menu and pickocal PLC .

First, enter.00 in theSelect memberdata field. Then click on thgelect

button. This tells Lookout that you are going to connect a signal toamil

on a Modbus device namédcal_PLC . Now type inPumpAuto.below

in the top expression window, and selectAleeept button. You just

connected an expression to coil 100 and a message appears confirming this.
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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

1-9939

400001.1-465000.16

400001465000

40001.1-49999.16

40001-49499 x|

Select | Selectohbject.. | Paste | PumpAuto. below

You now need to create another Modbus object 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 communicating through a remote radio to the RTU, you
must select a serial port configured for radio communications. In this case,
it's COM2.

All you have left to do is replace the signal in the neutralzone object from
SimulationLevel (the slider) to the analog input coming from the RTU
at the elevated tank. Sel€abject»Modify... from the menu and pick
PumpAuto.

EnterRemote_RTU.40001 to read the TankLevel coming from the
controller as a 16-bit integer value.

Tag: IPumpT
Signal = [Remote_RTU 40001]
High limit= |48
Low limit= [40
Ok | Cancel |

You now have a full-blown working process file. Although you are
performing the relatively simple task of turning a pump on and off based
on a tank level, you learned many of the basic principles behind the
object-oriented structure of Lookout. You also covered several shortcuts
for copying and modifying graphics and expressions.

5 Note It is important to remember that Lookout remains on-line—polling PLCs and
RTUs, logging data, alarming, executing control logic, and so on—even when you
are in edit mode. You never have to shut down your physical system to modify your
Lookout applicatior—this includes adding or deleting physical I/O, PLCs, RTUs,
loop controllers, and so on.
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Conclusion

Lookout Reference Manual

There are only a few basic principles to learn if you want to master
Lookout—the most important being the concept of an object. Once you
realize what objects are, how they behave, and how to use their data
members, you should be able to quickly learn Lookout and begin building
your application.

You do not need to memorize every object class in Lookout, but you should
scan their definitions and data members to familiarize yourself with their
functionality.

To review, an object bundles functionality with an integrated database. An
object has parameters that define how it works. You define these parameters
when you create or modify the object.

In the predefined object database, the data members can be numeric,
logical, or textual. Data members can generate signals (that is, they are
readable), receive signals (that is, they are writable), or both.

As a final analogy, think of the many object classes in Lookout as a
comprehensive set of tools. Each object is designed to solve a particular
problem. However, you must open the toolbox (documentation) to learn
what is available, in order to become an efficient developer.
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Chapters 6 through 17 describe the features and services of Lookout in
detail. These chapters will familiarize you with the details of how to do
many of special things you may need to do with Lookout.

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

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

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

Chapter 9Alarms 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 10Security 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.

Chapter 11Logging Data and Eventslescribes three Lookout
methods for logging real-time system data to disk—Spreadsheet
Logger, Citadel Threaded Database Logger, and Event Logger—and
report generation.

Chapter 12Structured Query Languagdescribes Structured Query
Language (SQL), Open Database Connectivity (ODBC), and
accessing Citadel data using both SQL and ODBC.
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Chapter 13Pynamic Data Exchangexplains 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 14Networking explains how to use Lookout to monitor and
control your process from any workstation (node) on the network.

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

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

Chapter 17Edit Mode Menu Commangdsescribes Lookout menu bar
pull-down commands available in Edit mode. You use Edit mode to
perform all system configuration and editing.
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This chapter describes serial communications, and details how to define
settings for three different serial connections: hardwired, radio (RTS/CTS),
and dial-up.

Introduction to Driver Objects

Certain object classes represent and communicate with external physical
devices such as PLCs, RTUs, and controllers. A few examples include
Modbus, Tiway, AB_PLC5, and Optomux. We use the genericdeirrar

to refer to these types of object classes. The functionality built into driver
objects enables them to communicate with the physical devices that they
represent. Lookout communicates with the outside world primarily through
driver objects.

In traditional systems, drivers are separate applications running
independently of the operator interface. Driver programs compete for CPU
time with applications such as database managers, MMIs, and historical
data loggers, necessitating multitasking and increased CPU power. In
contrast, Lookout drivers are not separate applications. Lookout driver
objects work as any other object in the Lookout event-driven environment,
except that they communicate with external devices.

With traditional systems, you assign a particular driver to a specific serial
port. In such configurations, multiple drivers cannot share a single serial
port. Lookout does not associate baud rate, data bits, parity, or stop bits
with a particular serial port. In this way, drivers that implement different
protocols and baud rates can use the same port and the same modem or
radio frequency.

This capability allows you to mix and match RTUs, PLCs, and other
devices over a single radio frequency without communication conflicts

or special hardware. For example, you can use a single two-way radio
connected to a serial port to communicate with several different brands
of RTUs out in the field, each one using a different protocol. You can have
seventy-five remote PLCs share a set of five dial-up modems.
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All this is possible because of the Lookoammunication servic®bjects
use the communications service, an environment service, to gain access to
serial ports in an orderly and timely fashion.

7 Note Some Lookout driver objects communicate with physical devices through
dedicated hardware. These driver objects do not use serial ports but instead rely
on their own proprietary network cards for interfacing to the outside world. A
few examples include Modbus Plus (SA85 card), Data Highway (KT card), and
DeltaTau (PMAC card). You do not need to configure serial ports for these objects
classes. Refer to the appropriate object class documentation in ChaptéHij8ct
Class Referencég verify if a particular object class uses a serial port.

Understanding the Communications Service

The Lookout serial communication service, allocates serial port usage
between driver objects. At the frequency of the oljedt Rate,a driver

object notifies the communications service that it needs to use a specific
serial port to poll a device. If the requested serial port is not in use, Lookout
allocates the serial port to the driver object. When the driver object takes
control of the serial port, it defines port communication parameters such as
baud rate and protocol and polls its device. When polling is complete, the
driver object releases the port so the communications service can allocate
it to other driver objects.

You can uniquely configure each serial port for hardwired, radio, or dial-up
communications through ti&erial Port Settingsdialog box. Refer to the
Defining Serial Port Settingsection for more detailed information.

Note You must define serial port communication settings on every type of Lookout
product, including Development/Runtime, Runtime-Only, and Express systems.
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Defining Serial Port Settings

This section walks you through the steps to configure serial port settings for
hardwired, radio, and dial-up communications.

1. From the Lookout menu bar, sel@gtions»Serial Ports...The
Serial Port Settingsdialog box (Figure 6-1) appears.

Serial Port Settings | ]
Serial port: ICOM1 'l Feceive gap: |3

—Serial connection bytes

. .
Hardhwired RIS ol Ey o ID

¢ Radio (RT5/CTS) A E tifme aut: |1DD
MEecs
—Dial-up settings
Dialing prefic [aTxamvEDT
Fetries: |3
YWait for connection: IBD seconds
Fause between calls: |2 seconds

Defaults | Accept I Cluit |

Figure 6-1. Serial Port Settings Dialog Box

2. IntheSerial port data field, select the communication port you are
defining. In this exampleZOM1

3. Define the serial port parameters for the appropriate communication
port. Refer to the remaining sections in this chapter for complete
descriptions of the parameters.

4. Click onAcceptto save the parameter changes for the serial port.
5. Click onQuit to exit the dialog box.

Selecting the Serial Port

The Serial port data field is a drop-down list box. Use it to select the
communication port you are defining. Microsoft Windows supports up to
nine serial ports; however, most computers support only two serial ports
without additional hardware.
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Setting Receive Gap

TheReceive gapsetting is available for all serial connection types.

This number specifies the number of empty bytes (or amount of time) a
driver receives from a controller before the driver recognizes the end of a
message frame and asks for another message. Normally you should leave
this at the default setting of 5. However, if you are experiencing garbled
communication alarms, you might try increasing this number to allow more
dead time before Lookout decides it has received a complete message. For
example, with a slow baud rate of 1200, you might have to increase the
Receive gapsetting to approximately 30.

Selecting the Serial Connection

Lookout Reference Manual

Hardwired Settings

Hardwired serial connections require no hardware handshaking for line
control. Use this setting for all serial communication types except dial-up
telephone and remote radio transceivers. You should also use this setting
when directly connecting Lookout to the Master Repeater on a radio system
or through a leased-line modem. Because a Master Repeater is a full duplex
device that does not require keying and unkeying of the frequency, it acts
much like a physically hardwired network. Other hardwired connection
types include RS-232, RS-422, RS-485, and leased telephone lines.

RTS/CTS Handshaking Settings

RTS/CTS is a local hardware handshaking mechanism between the local
computer and the local communication device. Us&Hudio (RTS/CTS)

serial connection when connecting the serial port to a device that requires
RTS/CTS hardware handshaking, such as a radio transceiver that must be
keyed up during data transmission and unkeyed during data reception.
Other half-duplex communication media such as RS-485 may require
RTS/CTS hardware handshaking. Although the RTS/CTS scheme works
identically for other RTS/CTS communication schemes, assume that you
are communicating via radio for this discussion.

When you select RTS/CTS hardware handshaking, Lookout controls the
RTS, or request-to-send pin, and monitors the CTS, or clear-to-send pin,
during data transmission (pins 4 and 5 on a 25-pin RS-232 connector).
Therefore, you must have at least the RTS pin (pin 4) vgiraight
throughon your RS-232 cable. The CTS pin (pin 5) is optional.
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Lookout initiates a serial transmission on an RTS/CTS port by first
asserting RTS to key the radio. Lookout then begins monitoring the state
of the CTS pin. When the radio transmitter is fully keyed and ready to
transmit, the radio asserts CTS and Lookout immediately begins data
transmission. If the radio does not assert CTS withitCih® timeout

setting (default is 100 msecs), Lookout assumes the radio is ready to
transmit and transmits anyway.

TheCTS timeout setting is the maximum amount of time that Lookout
waits after asserting RTS for CTS before transmitting. Most radios
typically take between 10 and 80 milliseconds to key up. Consult your radio
specifications and DIP switch settings to determine the key-up delay on
your radio.

If your radio can assert CTS when it is ready to transmit, add about

50 milliseconds to the radio key-up delay specification and use this total
value for theCTS timeout If your radio does not assert CTS, you should
begin by adding about 20 milliseconds to your radio keyup time. Then
increase this value in 10 millisecond increments until the remote radio
begins to correctly receive the first bytes of the message.

Some radios may assert CTS before they are actually ready to transmit. In
this case, disconnect the CTS line (pin 5 on a 25-pin RS232 connector) and
set theCTS timeoutto a value high enough to let the radio fully key before
transmission.

After it transmits the last byte of data, Lookout continues to assert RTS,
keeping the radio keyed until tiTS delay offtime period expires. You
should set this value to the default of zero milliseconds so that Lookout
unkeys the radio as soon as possible to prepare to receive the response.

When unkeyed, most radios generate an audible squelch tail that the remote
device might decode as unexpected garbage bytes. Some remote devices
reject the entire message instead of just decoding the valid data and
ignoring the extra garbage bytes. In this case, keep the radio keyed for
several milliseconds using tReT'S delay off setting. This time period

delays the squelch tail long enough for the remote device to recognize the
last data frame as valid before receiving garbage bytes caused by the
squelch tail.

If you set theRTS delay off setting too high, the remote device begins
transmitting its response before the local radio is unkeyed, causing a
communication alarm in Lookout.
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Dial-Up Modem Settings

Use theDial-up serial connection when you use a modem in conjunction
with a switched telephone line (not leased line). You can customize the
dial-up settings for your particular modem and phone line.

The defaulDialing prefix settings are based on the Hayes Corporation
AT command set, which is an industry standard for data modems. The
following table explains the Lookout default settings. For additional
commands, refer to your modem operation manual.

Table 6-1. Dialing Prefix

AT | Attention code that must precede all commands

D Dial phone number with these modifiepstor pulse;T for tone

En Local echo modeE for no echo

Mn | Speaker on or offufor speaker always off

Vn Verbal or numeric result codegfor numeric result codes

Xn Result code and dialing options4 waits for dial tone before
dialing, and recognizes busy signal

When you use an external dial-up modem with Lookout, the DTR line in
your cable between the modem and the computer must be wired straight
through. This line is pin 20 on a 25-pin RS-232 connector and pin 4 on a
9-pin connector. Lookout uses the DTR line to command the modem to
disconnect (hang up) and return to the command mode.

Some factory modems are not configured to respond to the DTR line. After
Lookout first successfully dials out to a remote modem and finishes the
polling cycle, it drops the DTR line but the modem remains connected. If
the modem does not respond after several seconds of Lookout attempting
to raise and drop the DTR line, Lookout generates an alarm stating that the
modem is not responding. If you receive this alarm message, your modem
is not configured to monitor the DTR line.

The Hayes Corporation standard command for configuring the modem to
hang up and enter command mode upon loss of D®R2sYou can use

a terminal program to make this setting permanent on most modems by
entering the modem commaad&D2&Wo store the setting permanently

in nonvolatile modem memory. Or you can just &t into theDialing

prefix. The defaulDialing prefix is ATX4MVED;Tso you might change it

to AT&D2X4MVEDT
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Retries specifies the number of times Lookout dials the specified phone
number and attempts to connect to the modem at the other end of the line.
If Lookout fails to connect after the specifigdtries, it generates an alarm

and moves on to the next phone number in the polling queue (if a queue
has formed).

Wait for connection specifies the length of time Lookout waits to receive

a connect signal back from the modem it is calling. The time period begins
when Lookout first sends the local modem the dialing prefix command. The
time should be long enough for the local modem to receive a dial tone, dial
the phone number, allow the remote modem to pick up the line, and send
back a connect message. If the specified time is too short, your system
could be operating correctly but never make a connection.

Pause between calls the length of time Lookout waits after hanging

up before it sends the local modem the next dialing prefix signal. If the
specified time is too brief, your system may not hang up the existing call
but still instead attempt to call the next number.

Note Your specific modems, radios, and local phone lines may operate faster or slower
than the default settings. You may need to use a trial-and-error approach to find
the best settings for your system.
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This chapter explains the features and uses of Lookout expressions, which
are flexible, real-time math statements.

To work effectively in Lookout, you must understand Lookout expressions.
They resemble spreadsheet-style formulas with a mixture of constants and
variable signals from objects. They can be short and simple, or extremely
complicated with several signal inputs, function calls, and multiple levels
of parentheses. Lookout provides an extensive library of built-in functions
that includes logical, mathematical, statistical, text, trigonometric, and
time functions.

A single expression may incorporate any number of numeric, logical, and
text signals within its calculation. However, flesultof the expression can

be only one of three types: numeric, logical, or text. If you attempt to create
an illegal expression, such as adding a logical value to a numeric value,
Lookout beeps and displays an error message. The outermost function or
operator in the expression returns a variable type that determines the overall
signal type of the expression.

Simple expressions consist of single value. Simple expressions do not
contain any modification, manipulation, math, or logic (for example, a
single object tagname likeot1 ). When you add any functionality to a
simple expression, you create a complex expression (for example,
Potl > 33).

The following examples are typical expressions. Depending on your system
requirements, your expressions might be much more involved.

True
Always returns the value true (on).

Potl
Returns the current value of Potl.

879.03
Always returns the value 879.03.
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1:04:33

Returns the value 0.0448264. If formatted in hours, minutes, and
seconds, it is displayed as 1:04:33.

Pressure * 2.31
Multiplies Pressure by 2.31.

(Switchl or Switch2) and TankLevel > 65.2

If Switchl or Switch2 is true, and TankLevel is greater than 65.2,
return true. Otherwise, return false.

Pressure >= Setpoint and 'ReliefValve and TimeOccuring > 0:30

If Pressure is greater than or equal to Setpoint, and ReliefValve is false,
and TimeOccuring is greater than 30 seconds, return true. Otherwise,
return false.

nif(PLC1.AutoPos, AutoTemp, nif(PLC1.ManPos, ManualTemp,0))

If the alias member AutoPos of PLCL1 is true, return the value of
AutoTemp. If the alias member ManPos of PLC1 is true, return the
value of ManualTemp. Otherwise, return the value 0.

tif(HOA=1,"Hand" tif(HOA=2,“Off",“Auto”))

If the HOA switch is at position 1, returrand. If the HOA switch is
at position 2, retur@ff . Otherwise, returauto .

You can accomplish much the same thing with the folloveingpse
expression as you can with the previotis expression

tchoose(HOA,"hand","Off","Auto")

If the HOA switch is at position 1, returtand. If the HOA switch is
at position 2, returoff . If the HOA switch is at position 3, return
Auto .

Make sure that your expressions do not attempt to calculate illegal
operations, such as dividing by zero or finding the arc cosine of a number
greater than 1. If a signal can assume a value causing Lookout to attempt
an illegal mathematical operation, you should specifically test for that
condition in the expression. Expressions trap illegal mathematical
operations and generate alarms in the Math alarm group. The alarms do not
reset until you correct the expression. The following list includes some of
the illegal conditions that Lookout traps:

e attempting to divide by zero
e taking the square root of a negative number
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* numeric underflow
* numeric overflow

If any value referenced in an expression changes when an even occurs, the
expression automatically recalculates. This is the same event-driven concept that
objects implement.

Creating Expressions

Note

Because Lookout uses expressions in many places, you can create
expressions as independent objects, parameters in objects, connections to
object data members, or you can insert expressions on control panels.

Through dialog boxes, you create expressions during application
development. There are two types of data entry fields in Lookout dialog
boxes—white and yellow. White data entry fields accept only constant
values, and yellow data entry fields accept expressions.

In dialog boxes, all yellow data entry fields accept expressions.

Expressions on Control Panels

With thelnsert»Expression...command, you graphically display the

result of an expression on a control panel. However, this method does not
create an object; therefore, it does not create an output signal that other
expressions or objects can use. (There is no tag associated with

the expression.)

With the shift-drag and shift-right-click mouse actions, you can modify
expressions on control panels and their graphical display. See
Configuration Shortcuti Chapter 3Getting Startedfor specific
instructions.

Every result type (logical, numeric, or text) has a corresponding display
dialog box, as shown in Figure 7-1, Figure 7-2, and Figure 7-3. See
Chapter 8Graphics for more information on displaying graphics.
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insert expression =]

[switch

Signals:

Paste | Switchl

Data mermbers

Switch

Iogical

Display logical signal [x]

& Blandard

.

o R

Cgustom

Cancal

Cancal

Figure 7-1. Example of logical Expression and Corresponding Display Dialog Box

insert expression =]

[Por2

Signals:

Data mermbers

—

numeric:

oK Cancel

Display numeric signal [x]

Text Color S e ey
Backgoundstle | [ Framestle
I:Il=lll==l.llll : e < e
Background colar nset e
(Tl @Gz  None
Transparent
HEEEEEEE" "EEE
" 0 @l oCmiEed @R [
fnimum 0 @ Digial
Maxirmum [100 € Bar@wp)
7  Ber(down)
Numeric format " © Ber(iigh)
[General -  Ber(e)
Font. |10ptAval Bold Cancal

Figure 7-2. Example of numeric Expression and Corresponding Display Dialog Box

insert expression =]

[itSwich "Lookout’ National nstruments")

Signals:

National_Instruments

TextEntry

Data mermbers

text

Display text signal

[x]
Text color g ] syl
I o T
EENEEEEEE NEEN | CO ot
Background color ~ F::E,ja,,g‘g & Nm‘:
.9=.“=== =.=  Transparent

© dustity left

& Justity centered

© dustityright

National Instruments|

oK
Cancel

Fort. 10 pt Arial Bold

Cancal

Figure 7-3. Example of text Expression and Corresponding Display Dialog Box

Expression Objects

With theObject»Create...menu command, you can create an Expression

object. Like other object classes, the global (expression) object class
requires a unigue tagname.

Lookout Reference Manual

Other expressions and/or objects can reference the output of an

(expression) object. When you need to define a unique condition that your

application uses multiple times, use an (expression) object. Instead of

defining the same expression in many places, you can create it one time

and use its tagname wherever the condition applies. For example, the
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expression tagllValvesOpen  in the followingCreate expression
dialog box is easier to reference than the long expression.

Tag: IAIIVaIvesOpen

IVaIve1 and Yale? and Yale3 and Vahed

—Signals:
Paste | $Alarm.active \LI
Tags: Data members:
Cancel |
$keyboard Citadel active
$Systarm Citadel unackead
Expl DDE.active
Mational_Instruments DOE . unacked
Panell Disk.active
Fotl x| |Disk.unacked x|
(class) numeric

Expressions as Parameters

Many object classes accept expressions as parameters. When they do, the
parameter expects the expression to return a certain signal type—numeric,
logical, or text. Refer to the specific object class definition in Chapter 18,
Object Class Referencm verify the type of each parameter.

With the following dialog box, we can create a DelayOn object.

Create DelayOn timer: | ]
Ta: ITimer1

On/off signal = IVaIVe1 and Yalve?

Timer delay = IAIarmOnDeIay

Display format: IMM:SS j

Ok I Cancel |

The parametddn/off signal expects a logical expression dricher delay
requires a numeric expression. Botilvel andvalve2 are tagnames for
switches. Connecting them widimd produces a logical result and satisfies
the type condition of the first paramet&larmOnDelay is the tagname of

a potentiometer used to adjust the timer delay setpoint, which creates a
numeric signal, satisfying the type condition of the second parameter.

© MNational Instruments Corporation 7-5 Lookout Reference Manual
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Because th&imer delay parameter is an expression, we have many
configuration possibilities, including the following:

« Enter a constant. In this case, the delay never changes.

« Enter the name of an output signal from another object such as a Pot.
In this case, the operator adjusts.

«  Enter a complex expression that automatically calculates the delay
based on multiple inputs.

Similar configuration solutions exist for ti@n/off signhal parameter.

When an expression parameter fields is yellow, you can get help building
your expressions. For example, assume that you cannot remember whether
the valve tagname in the previous example agel , Valve 1 , or

ValveOne . If you position the cursor over the yellow expression field and
right-click, theExpression Editor dialog box appears. Using this dialog

box, you can select the proper tagnanevel ) and paste it directly into

the expression field. Click c@K and Lookout writes the expression into

the targeted parameter field.

Expressions as Connections

Lookout Reference Manual

You can connect object data members with expressions. Writable data
members accept expressions as inputs, much like parameters. To connect
an expression to a data member, usédbject»Edit Connections...

menu command. See ChapteDyveloper Tourfor detailed information

on connecting expressions to data members.
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Modbus1 connections | ]
Modhbus1.1 = IVaIve1 orYahe?]

Mew logical connection

—Selectmember:

1

Accept | Clear | Cluit |

—Signals:
Existing connections: Tags: Switch
FollRate TexasPh =]

YalveCount ]
YalveTimer =l
Writable members: Feadable members: logical

100001-065000 -

400001.1-465000.16
400001465000

40001.1-49999.16

40001-49499 x|

Select I Select object... | Faste | Wakel

Figure 7-4. Edit Connections Dialog Box
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Expression Dialog Box

When you right-click on a yellow parameter field, select the
Insert»Expression....menu command, <Shift> right-click on an existing
expression that appears as a graphic on a control panel, the expression
dialog box appears.

Insert expression | ]
[Madbus1 400001]
—Signals:
Faste | Modbus1.400001

Tags: Data members:

LovisianaFh =] |ooo0o1-085000 -

LouisianaFil 100001-165000

MaintenuPanel 10001-19999

MainkdenuPh 1 |1-993g

MixerCount 300001-365000

MixerDump 30001-39999

MixerDumpPulse 400001.1-465000.16

Modbust IR 00001465000

DilFlowSwitch 40001.1-49999.16

DilRig1Fulse 40001-499349

DilRig2Pulse x| |BadCRC x|

Modhbus numeric

oK | Cancel |

Figure 7-5. Insert Expression Dialog Box

There are three fields in thesert expressiondialog box in Figure 7-5.

You can enter your expression in the top yellow field. The lower left field
lists all objecfTagsthat generate readable signals. The lower right field is
a list of the readablPata membersfor the currently selected object.
Notice that the dialog box indicates tigect classelected in th&agslist
(Modbus) and theignal typeselected in thBata memberslist (numeric).

You can enter an expression directly or usePthstebutton to select and
insert tagnames in the expression field. As you select different tags from the
list box, the name to the right of tRastebutton changes accordingly.

Some objects have multiple readable data members, such as a Modbus

object. Lookout concatenates the tagname, followed by a period and the
selected data member.

Lookout Reference Manual 7-8 © National Instruments Corporation
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Once you combine the desired tagname and data member, click on the
Pastebutton. Lookout pastes the tagname into the expression field.
Clicking on thePastebutton a second time copies another instance of
the tagname to the expression window—this time at the cursor.

Instead of selecting a tagname and then clicking on #a&stebutton, double-click
on the tagname. Lookout instantly pastes the tagname to the expression window

for you. Many other dialog boxes use the same methodology.

Obviously, you can manually type or modify a tagname, a data member, or
a mathematical function in the expression field at any time. Because you
might have many hard-to-remember, defined objectsTags list box

serves as a quick reference for all of your previously defined objects.

Expression Syntax

White Space

In an expression, operators are instructions to perform an operation on a
value or to combine values to form a new value. For example, a simple
operator is the symbol. It divides one value by another; the formsila ()
readsfive divided by twand produces a result of 2.5. The five and two in
the preceding example are operands (tloperator requires numeric
operands).

You can use tabs and spaces between operators, functions, and function
parameters in Lookout to make expressions easier to read. In this manual,
we use spaces between operators for added clarity.

We call spaces and talwite spaceharacters because they provide space
between parameters. We maintain this practice for the same reasons that
we use space between words and paragraphs in a book—to achieve greater
organization and clarity. Because Lookout ignores white space characters,
you can use white space characters to separate object names in an
expression. However, you cannot embed white space characters within tags
or alias names.

© MNational Instruments Corporation 7-9 Lookout Reference Manual
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Arithmetic Operators

The following operators perform basic arithmetic operations. They require
numeric operands and produce numeric results.

Table 7-1. Arithmetic Operators

+ Addition

— Subtraction

* Multiplication
/ Division

% Percentage (divides preceding value by 100)

A Exponentiation

- Negation (additive inverse of the following value)

Text Operator

The text operator is the ampersand chara&e®h ampersand joins two
text strings. For instance, the expressitall me* & “Ishmael”

produces a text signal G&all me Ishmael . Typical uses for the text
operator include

« imbedding a numeric value within a text string
e using it in an action verification expression

e usingitin an alarm message

« sending out to a remote PLC display panel

The expressiofFlow rate is” & TEXT(Flow, “0.00")& “gpm”
produces a text signal Bfow rate is 141.23 gpm , assumingrlow is
a numeric signal whose value rounds to 141.23.

Lookout Reference Manual 7-10 © National Instruments Corporation



Chapter 7 Expressions

Comparison Operators

Comparison operators compare two numeric values and produce a logical
result of either TRUE or FALSE (on or off).

Table 7-2. Comparison Operators

< Is less than

> Is greater than

<= Is less than or equal to
>= Is greater than or equal to
= Is equal to

<> | Is notequal to

When setting up process control strategies, you often want to compare
two numeric values. You can use the result of the following expression to
control a tank fill valveTankLevel<50 is TRUE whileTankLevel is less
than 50 and FALSE whil€ankLevel is greater than or equal to 50.

Tag: IExp1

ITankIeveI <50

—Signals:
Paste | Tanklevel \_IOK
Tags: Data members:
SludgePmp? - Cancel |

Temperature

TestSeplPanel

TestSeplPh

TestSep1Phi ot
TestSepzPanel x|

Fot numeric

You can then connect this logical result to a PLC or RTU to control the fill
valve. The valve opens when the tank level drops below 50 and closes when
the tank level rises above 50. Notice, however, that this method can cause
the valve to fluctuate between open and closed too often if the tank level
hovers around 50.

© MNational Instruments Corporation 7-11 Lookout Reference Manual
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Neutralzone is an object class with built-in dead band and is more
appropriate for controlling the tank fill valve. The following example is
a better usage of the comparison operator:

Create Neutralzone B
Tag: INeutraIzone1
Signal = ITankIeveI

High limit= [0

Low limit= [45

Ok I Cancel |

Avoid using thds equal t¢=) andis not equal td<>) comparison

operators to compare an analog value from a PLC or the result of
mathematical calculations in an expression. Because numeric (floating
point) values have about 17 significant digitankLevel =40  might

never be exactly true. If you know the signals are integer values, such as the
numeric signal from the potentiometer in the following example, use the

= and <> operators.

Tag: IHOA
kinimum: |1
',_
awimum: |3 |

Cancel

Eesolution: 1|

—Position source

& Local
- Remote

EasiticEn = I

' DDE

EEfIEE I
i I

[teri

Contral security level: ID V¥ Log evants

Notice from the followingCreate expressiordialog box we are creating a
three position switch with the Pot object class, where 1=Hand, 2=0ff, and
3=Auto.

7-12 © National Instruments Corporation



Chapter 7 Expressions

Now we can create an expression object that turns the pump on in two
conditions: if theHOAswitch is in the Hand position or if the switch is in
the Auto position and theankLevel is less than 40.

Create expression [ ]

Tag: IPumpRun

IHOA =1 or (HOA = 3 and Tanklewvel < 40)

—Signals:

Data members:
Cancel

Paste | $Alarm.active \LI

Chemical.active

Chemical.unacked
Citadel.active
Citadel.unacked

cormrm.active

comrm.unacked x|

(class) numeric

Notice that the HOA signal is exactly 1.00, 2.00, or 3.00.

Expression Functions

There are over fifty built-in expression functions, generally classified as
follows:

* logical functions

* lookup functions

* mathematical functions
» statistical functions

e text functions

e trigonometric functions
» date/time functions

The remainder of this chapter describes each function, specifies the syntax,
and provides an example on how to use each.
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Logical Functions

AND Syntax logicall  AND logical?  AND logical3

Example Switchl AND Potl > 50.0

Description If Switchl is onandPotl is greater than 50.0, return TRUE
otherwise return FALSE. Returns TRUEAIf logical
parameters are TRUE.

FALSE Syntax FALSE

Example False

Description Returns the logical value FALSE. Accepts no parameters.
LIF Syntax LIF( logical , logical  resultl , logical result?2 )

Example LIF(Switch1, False, Potl > 50.0)

Description If logical is TRUE, returdogical result] otherwise return
logical result2 In the example, if Switchl is on, it outputs the
logical value FALSE. Otherwise, it returns the logical result of
Potl > 50.0.

NIF Syntax NIF ( logical , numeric resultl , numeric result2 )

Example NIF(Switchl, 99.9, Potl)

Description If logical is TRUE, returmumeric resultlotherwise return
numeric result2In the example, if Switchl is on, it outputs the
numeric value 99.9. Otherwise it outputs the value of Pot1|.

NOT Syntax NOT ( logical ) or !ogical

Examples NOT(Switchl ) or !Switchl

Description If logical is TRUE, return FALSE, else return TRUE. In the
example, if Switchl is on, return FALSE, but if Switch1 is off,
return TRUE.

OR Syntax logicall  OR logical2  OR logical3

Example Switchl OR Potl > 50.0

Description Returns TRUE if at least one logical parameter is TRUE. In|the
example, if either Switchl is on or Potl is greater than 50, or
both, the expression returns TRUE. If neither condition is tfue,

it returns FALSE.

Lookout Reference Manual
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TIF Syntax TIF ( logical , text resultl , text result2 )
Example TIF(Switchl, “Text Message”, Textinputl)
Description If logical is TRUE, returrtext result] otherwise returtext
result2 Notice the use of quotation marks. In the example| if
Switchl is on, it outputSext Message ; otherwise, it outputs|
the current text value of Textinputl.
TRUE Syntax TRUE
Example TRUE
Description Returns the logical value TRUE. Accepts no parameters.
XOR Syntax logicall ~ XOR logical2  XOR logical3
Example Switch1l XOR Potl > 50.0
Description Returns TRUEf only onelogical parameter is TRUE. In the
example, If Potl is greater than 50 and Switchl is on, it outputs
FALSE because both logical parameters are TRUE. If Potll is
less than 50 and Switch1 is on, it outputs TRUE because pnly
one logical parameter is TRUE.
© MNational Instruments Corporation 7-15 Lookout Reference Manual
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Lookup Functions

=

D

LCHOOSE Syntax LCHOOSE (numeric , logicall , logical?2
logical3 ,...)

Example LCHOOSE(Pot1, Switch1, TRUE, Pb1)

Description Returns théogical  parameter corresponding to the intege
portion of thenumeric parameter. If theumeric parameter
is less than 2.0,CHOOSEeturnslogicall . If the numeric
parameter is greater than the numbdogital parameters,
LCHOOSEeturns the ladbgical ~ parameter listed. In the
example, if the value ¢fotl is.5, 1, or 1.4, it returns the value
of Switch1 . If Potl is 2.0 or 2.8, CHOOSEeturns the logical
valueTRUE If Potl is 3.0 or highei, CHOOSEeturns the value
of Pb1.

NCHOOSE Syntax NCHOOSE qumeric , numericl , numeric2 ,
numeric3 ,...)

Example NCHOOSE(Pot1, Pot2, Pot3, 14.3)

Description Returns theumeric x parameter corresponding to the integer
portion of thenumeric parameter. If theumeric parameter
is less than 2.0NCHOOSEeturnsnumericl . If the numeric
parameter is greater than the numbewneoferic x parameters,
NCHOOSEeturns the lastumeric x parameter listed. See th
description of th& CHOOSEexample

TCHOOSE Syntax TCHOOSE (numeric , textl , text2 , text3 ,..)

Example TCHOOSE(Pot1, “Auto”, “Manual”, “Local”,

“Locked”)
Description Returns theext parameter corresponding to the integer

portion of thenumeric parameter. If theumeric parameter
is less than 2.00.CHOOSEeturnstextl . If the numeric
parameter is greater than the numbeaextf parameters,
TCHOOSEeturns the last logical parameter listBde the
description of theLCHOOSEexample.

Lookout Reference Manual
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ABS Syntax ABS(numeric )
Example ABS(Potl — 50.0)
Description Returns the absolute valuerafmeric In the example, if Potl]
is zero, the function returns 50.0.
EXP Syntax EXP(numeric )
Example EXP(Potl)
Description Returns the base of the natural logaritler?.71828182),
raised to the power afumeric In the example, if Potl is 2.0
the function returns 2.7182818@r approximately 7.38906.
EXP is the inverse of the function, LN. To calculate the values
of other powers, use the exponentiation operator (" ).
FACT Syntax FACT(numeric )
Example FACT(4.2)
Description Returns the factorial of the integer portionnoimeric In the
example, the function returns the factorial of 4, or 1*2*3*4,
24. The factorial of zero, FACT(0), or any number less than
zero is one (1).
INT Syntax INT( numeric )
Example INT(4.2)
Description Roundsnumericdown to the nearest integer. In the exampl
the INT function returns 4. Notice also th&T(-8.5)=-9
See als@RUNC
LN Syntax LN( numeric )
Example LN(PLC.AI1)
Description Returns the natural logarithm néimeric In the example, if
PLC.AI1 =1000.0, the function returns 6.90776.
LOG Syntax LOG(numericl , numeric2 )
Example LOG(Pot1,2)
Description Returns the logarithm @fumericlto thenumericZbase, where
numericlis a positive real number. In the example, if Potl
8.0, the function returns 3.0.
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LOG10 Syntax LOG10(numeric )
Example LOG10(Potl)
Description Returns the base-10 logarithmrafmerig wherenumericis a
positive real number. In the example, if Potl = 100.0, the
function returns 2.0.
MOD Syntax MOD@umericl , numeric2 )
Example MOD(50,8)
Description Returns the modulus (remainder)mafmericldivided by
numeric2 wherenumeric2is not equal to zero. In the example,
50 divided by 8 equals 6 with a remainder of 2. Therefore,|the
function returns 2.
PI Syntax PI()
Example PI)
Description Returns an approximation of PI; 3.1415927. Accepts no
parameters.
PRODUCT Syntax PRODUCTfumericl , numeric2 , numeric3 ,...)
Example PRODUCT(2,4,6,10)
Description Returns the product of all the numerics. In the example, the
function returns 2*4*6*10 or 480.
RAND Syntax RAND()
Example RAND() * Potl
Description Generates a new random number between zero and one gvery
time the formula that this function is a part of is recalculated.
Accepts no parameters. In the example, every time the value of
Potl changes, the function generates a hew random number
and multiplies it by the value of Potl.
ROUND Syntax ROUNDGumericl , numeric2 )
Example ROUND(Pot1,2)
Description Rounds the value efumericlto numeric2decimal places. In
the example, if Potl equals 15.745, the function returns 15.75.
If numeric2equals zero, the function returns an integer. If
numeric2is less than zero, the function returns zero.

Lookout Reference Manual
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SIGN Syntax SIGN( numeric )
Example SIGN(Potl)
Description Returns 1 ihumericis positive, 0 ihumericis 0, —1 ifnumeric
is negative. In the example, if Potl is —0.00001, the function
returns —1.
SQRT Syntax SQRT(numeric )
Example SQRT(ABS(Pot1))
Description Returns the square rootrmimeric wherenumericis a positive

real number. In the example, if Potl is —25.0, the absolute
function first converts the pot value to positive 25 and the

square root function calculate®5  =5.
TRUNC Syntax TRUNCqQumeric )
Example TRUNC(8.9)

Description Truncatesiumericto its integer component by removing its
fractional part. In the example, the TRUNC function returns 8.
Notice also that

TRUNC(-8.9) =—-8 . See alsdNT.
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AVG Syntax AVG(numericl , numeric2 , numeric3 ,...)

Example AVG(2,4,-6,12)

Description Returns the arithmetic mean (average) of alhilnaerics
listed. This function requires at least two numeric parameters.
In the example, the function returns (2+4—-6+12) / 4 or 3.0.

MAX Syntax MAX(numericl , numeric2 , numeric3 ,...)

Example MAX(2,4,-6,12)

Description Returns the highest value of all thiemericvalues listed. This
function requires at least two numeric values. In the example,
the function returns 12.

MIN Syntax MIN( numericl , numeric2 , numeric3 ,...)

Example MIN(2,4,-6,12)

Description Returns the lowest value of all thamericvalues listed. This
function requires at least two numeric values. In the example,
the function returns —6.

STDEV Syntax STDEV(numericl , numeric2 , numeric3 ,...)

Example STDEV(2.9,4.5,5.0,4.3,3.8)

Description Returns the sample standard deviation oftln@ericvalues
listed. (Standard deviation is a measure of dispersion,
calculated as the positive square root of the variance.) This
function calculates the standard deviation using the non-biased
or n—1 method. This function requires at least two numerig
values. In the example, the function returns 0.796869.

STDEVP Syntax STDEVP(numericl , numeric2 , numeric3 ,...)

Example STDEVP(2.9,4.5,5.0,4.3,3.8)

Description Returns the standard deviation of a full populationwheric
values. This function calculates the standard deviation using
the biased on method. This function requires at least two
numeric values. In the example, the function returns 0.712741.
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SUM Syntax SUM(numericl , numeric2 , numeric3 ,...)
Example SUM(2,4,-6,12)
Description Returns the sum of all teumericvalues listed. This function

requires at least two numeric values. In the example, the
function returns 12.

VAR Syntax VAR(numericl , numeric2 , numeric3 ,...)
Example VAR(2.9,4.5,5.0,4.3,3.8)
Description Returns the sample variance of thenericvalues listed.

(Variance is a measure of dispersion.) This function calculates
the variance using the non-biasedet method. This function
requires at least two numeric values. In the example, the
function returns 0.635.

VARP Syntax VARP(numericl , numeric2 , numeric3 ,...)
Example VARP(2.9,4.5,5.0,4.3,3.8)
Description Returns the population variance of themericvalues listed.

This function calculates the variance using the biased or
method. This function requires at least two numeric values. In
the example, the function returns 0.508.
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Text Functions

EXACT

Syntax

EXACT(textl , text2 )

Example

EXACT(TextEntryl , “batch a”)

Description

Returns TRUE ifextlexactly matchetext2 otherwise returng
FALSE. This function is case sensitive. In the example, th
function returns TRUE if the text result of TextEntryl exac
matchesatch a (note that the entry in this example is all
lowercase).

FIND

Syntax

FIND( textl , text2 , numeric )

Example

FIND(“ON",”"Reactor A is ON”,1)

Description

Searches fotext1lwithin text2starting aftenumeric
characters, and returns the position of the first character w
the match begins. This function is case sensitive. The outp
this function is numeric. It returns 0 if no match is found. In
example, the function searches the entire string for the wa
ONand returns 14, indicating the position of the first chara
of the word. Refer also to tIf&EARCHunction

1%

y

here
ut of
he
rd,
cter

FIXED

Syntax

FIXED( numericl , numeric2 )

Example

“The flow is” & FIXED(Pot1,2)

Description

Rounds the value efumericlto numeric2decimal places and
then converteiumericlto a text string. In the example, if the
value of Potl equal23.456 , theFIXED function returns the
text value123.46 . Thus, the entire text string would regce
flow is 123.46 . If numeric2is negative or omitted,
numericlis rounded to the nearest whole number. For exan
FIXED(123.588) returnsi24. See als@EXT.

ple,

LEFT

Syntax

LEFT(text , numeric )

Example

LEFT(“Reactor A is ON",9)

Description

Retrieves the specified number of characters from the lefth
end oftextand outputs it as a text value. In the example, th

and

function returngReactor A

Lookout Reference Manual
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LEN Syntax LEN(text )

Example LEN(“Reactor A is ON”)

Description Returns the length of the text string (the number of characters
in tex). In the example, the function returns the numeric
value 15.

LOWER Syntax LOWER(ext )

Example EXACT(LOWERT{extEntryl ),“batch a”)

Description Convertgextto all lower case. In the example, the LOWER
function ensures that a match is found whether TextEntry1
content readBatch A , BATCH A orbatch A .

MID Syntax MID( text , numericl , numeric2 )

Example MID(“Reactor A is ON",9,7)

Description Retrievesiumeric2characters frortext, beginning at character
numericl In the example, the function returns the text value
is ON.

PROPER Syntax PROPER(ext )

Example PROPER(“reactor A is ON")

Description Capitalizes the first character of each wordeixt In the
example, the function returns the text valReactor A
Is On.

REPLACE Syntax REPLACE(extl , numericl , numeric2 , text2 )

Example REPLACE(“Reactor A is ON”,9,1,“B”)

Description Replaces\umeric2characters witlext2beginning with
charactenumericlin textl This function requires that the
number of characters text2matches the value aumeric2
In the example, the function returns the text v&leactor B
is ON.

REPT Syntax REPT(text , numeric )
Example REPT(“Lookout”,Pot1)
Description Repeatsextnumerictimes. In the example, if the value of Pot1

is 8, the function returns the text valllepkout Lookout
Lookout Lookout Lookout Lookout Lookout
Lookout.

© MNational Instruments Corporation
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RIGHT Syntax RIGHT(text , numeric )

Example RIGHT(“Reactor A is ON”,7)

Description Retrieves the specified number of characters from the
righthand end ofextand outputs it as a text value. In the
example, the function returns the text vaduie ON

SEARCH Syntax SEARCH¢extl , text2 , numeric )

Example SEARCH(“on”,"Reactor A is ON”,1)

Description Findstext1within text2beginning ahumericcharacter, and
returns the position of the first character where the match
begins. This function is not case sensitive. The output is
numeric. It returns 0 if no match is found. In the example, the
function searches the entire string for the wor] on, On,
or oN and returns 14, indicating the position of the first
character of the word. Refer alsoREND.

TEXT Syntax TEXT(numeric , text )

Example TEXT(Pot1,“0.00")

Description Like FIXED, theTEXT function convertsiumericto a textual
value. WhileFIXED allows you to specify the number of
decimal pointsTEXT allows you specify a desired numeric
format in the text parameter. If Potl equals 12.3456, the
function would return the textual value.35 . SeeNumeric
Formatsin Chapter 5Developer TourSee als&IXED.

TRIM Syntax TRIM( text )

Example TRIM(“Reactor A is ON")

Description Trims multiple spaces from between words. In the exampl
there are multiple spaces on either side of the wardhis
function returngReactor Ais ON  , eliminating all repeated
spaces.

UPPER Syntax UPPER(ext )
Example EXACT(UPPER(TextEntryl),"BATCH A”)
Description Convertdextto all capital letters (upper case). In the examy

the UPPERfunction ensures that a match is found whether
TextEntryl content readsatch A , BATCH A orbatch A .

Lookout Reference Manual
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(that is, it returns the angle of a line extending from the ori
(0,0) to a point specified by tmaimericX numericYcoordinate
pair that you specify). The resulting value is given in radia
and ranges from greater thamte Tt In the example, the
function returns 0.785398 radians (45 degrees).

ACOS Syntax ACOS(numeric )

Example ACOS(Potl)

Description Returns the arccosine mfimeric(that is, it returns the angle qof
the cosine you specify asimerig. Numericmust range
between —1 and 1. The result is output in radians and ranges
from O to 1t . In the example, if Potl = 0.5, the function retufns
1.0472 radians (60 degrees). You can express the arccosine in
degrees by multiplying the result by 180/

ASIN Syntax ASIN( numeric ')

Example ASIN(Pot1)

Description Returns the arcsine afimeric(that is, it returns the angle of
the sine you specify agimerig. Numericis the sine of the
angle and must range between —1 and 1. The resulting value is
given in radians and ranges from'2to1v2. In the example, if
Potl = -1, the function returns —1.5708.

ATAN Syntax ATAN(numeric )

Example ATAN(Pot1)

Description Returns the arctangent m@imeric(that is, it returns the angle
of the tangent that you specifymamerig. The resulting value
is given in radians and ranges from2-to1v2. In the example,
if Potl = 180, the function returns 1.56524 radians (about
90 degrees).

ATANZ2 Syntax ATAN2(numericX , numericY )
Example ATAN2(5, 5)
Description Returns the arctangent of the specified x- and y-coordinates

© MNational Instruments Corporation
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COos Syntax COS(numeric )

Example COS(Potl)

Description Returns the cosine olumericwherenumericis the angle in
radians. In the example, if Potl = 1.047, the function returps
0.500171. You convert degrees to radians by multiplying
by 17180.

SIN Syntax SIN( numeric )

Example SIN(Potl)

Description Returns the sine afumericwherenumericis the angle in
radians. In the example, if Potl = 3.14159, the function retirns
1.2246E-16 (effectively zero). You convert degrees to rad
by multiplying by1v180.

TAN Syntax TAN(numeric )

Example TAN(Pot1*PI()/180)

Description Returns the tangent aimericwherenumericis the angle in
radians. In the example, the value of Potl is 45, but it is in
degrees, not radians. Convert it to radians by multiplying it
17/180. In this example, the function returns 1.

Lookout Reference Manual
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NOW

Syntax

NOW/(ogical )

Example

NOW($Keyboard.F1)

Description

Returns a numeric value representing the current system date

and time when any signal within the parentheses change.

The

result is a floating point number in which the integer represents

the date and the fraction represents the time of day. In the
example, when you press the function k&ythe date and time
are output as a single number, like 34738.3. If you change
Numeric Format of the number tenam/dd/yy hh:mm:ss , the
same number would be shown0a#8/95 07:49:02

TODAY

Syntax

TODAY (ogical )

Example

TODAY ($Keyboard.F1)

Description

the

Returns a numeric value representing the current system date

when any signal within the parentheses change. The resu

tis

an integer that represents the number of days that have passed
since Jan. 1, 1900. In the example, when you press the fungction

keyF1, the date is output as a single number, suca#ss . If
you change thBlumeric Format of the number tenm/ddlyy ,
the same number would be showro298/95

Note

If you want to display the current time only, subtract thedayfunction from

the nowfunction.

Example:NOW($Keyboard.F1) — TODAY ($Keyboard.F1)

In this example, if you want the result to update itself every second, replace
$Keyboard.F1 with a one second pulse timer.

© MNational Instruments Corporation
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Graphics

This chapter describes adding static and dynamic graphics to a control
panel and creating and using custom graphics.

Any visible item on a Lookout control panel is a graphic. All graphics are
either static or dynami&taticgraphics never change state, hyhamic
graphics change state to represent process variations. Lookout provides
an extensive graphics library. These graphics range from switches,
potentiometers, and pushbuttons to bar graphs, valves, tanks, pumps,
plates, insets, scales, and more. However, there might be times when the
standard Lookout graphics do not exactly fit your needs. You can use the
third-party drawing package included with your copy of Lookout, or any
other drawing software, to create your own custom graphics.

Note Consider screen resolution when creating display panels (VGA vs. Super VGA).
The same panel appears differently on computers using different resolution
display drivers. Please read about screen resolutions in the descripti®aoél
objects in Chapter 180bject Class Referenckefore designing your panels.

Static Graphics

Staticgraphics never change state. They exist on a control panel much the
same way a picture hangs on your wall, never changing or moving. Static
graphics range from text labels, plates, insets, and scales to complex
schematic overviews and scanned photographic images.

Displaying Text, Plates, Insets, Rectangles, and Lines

Effective use of text, plates, and insets make control panels intuitive and
easy to use. The example below demonstrates how plates and insets
organize information about two pumps.
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- Raw Water Pumps

To create static text, plates, insets, rectangles or lines in Lookout, select the
Insert»Text/plate/inset...command. The following dialog box appears.

Insert text/platefinset ]
Text I
Text calor S oy F o
ackground style rame style

mEEREREER EEEE ST L
Background color nse e

D. . ..  Rectangle & Mone
........ . & Transparent
 Justify left & Justify centered  Justify right

Cancel |

JE|

Font... |1DptAriaIEloId

If you want to create a rectangle, line, plate or inset, leavEakifield
blank and chooseBackground style The preview window displays the
element as it appears on a control panel.
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To create a vertical or horizontal line, cho&sertangle After clicking

on OK, size the rectangle to the desired width and length. If you need
the rectangle an exact size, remember to use the yellow status bar. It
indicates dimensions.

5 Note Lookout uses color grids in many dialog boxes. The grids make selecting colors
quick and visually helpful. However, they might look slightly different from
computer to computer.

Some computer display adapters can display only 16 solid colors on the
screen. The standard VGA adapter in conjunction with the Windows VGA
driver supports only 16 colors directly. Windows uses a technique called
ditheringto simulate the display of colors not directly supported as solid
colors. For example, Lookout may display orange as an alternating pixel
pattern of red and yellow bits on the screen.

Some objects in Lookout require solid colors, so if you specify a dithered
color, Lookout uses the nearest solid color instead. For example, a Trend
object requires a solid color for its background and solid colors for the trend
lines. Furthermore, Lookout always displays text in a solid color. If you
specify pastel green for a trend line color, you might get yellow instead. Bar
graphs and control panel backgrounds can display dithered colors.

Note Some display adapters support 256 or even 16 million colors on the screen at one
time. Even though Lookout allows you to specify only 28 colors, Lookout displays
custom graphic files on control panels using all available colors.

Displaying Static Custom Graphics

Lookout supports two graphical file types—Windows Device-Independent
Bitmap (BMP) and Windows Metafile.(vMB.

To display static bitmap and metafile graphic files on a control panel, select
thelnsert»Graphic... command. Thénsert graphic dialog box appears.
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Select graphic
D conveyor
| hl:lppe):s > 5§§\\
I_1 indicatr !
|1 meters
|1 misc
I mixers
|1 motors \
|1 pipes
a_g;r;psm h \\ \\\\ | \\\\\\\\‘
..... mpd1bmp 2= =
----- 5 Pmp02 . \\\ AR \\\\\\ NN
----- & PmED4L§.wmf \\\\\\\\\ = \\\\\\\\\ NN
..... ¥ Prop0dLrwm - = = | =
_____ A \\&\\\\&\\\\\\\\
----- B¥ Prpl4Rg wmf §§\\\\\\\\\\\\\\\~\\\\\\\\\\\\%\
----- B¥ Prop04Rrwni Y
----- ¥ PmEDSL.wmf
----- B¥ Pmp05Ly.wmf
----- B¥ Prop05Lrwnt
----- B¥ Pmp0sRwmf
""" :ﬁ Pmp05Rg.wmf k\\\\\\\\\\\%
ﬁ gmﬁg:?{.\:’:n?f pumpsPmplELwmi .
_____ ¥ Prap08Lg.wmi EfEpErEb e el |
..... B¥ Prop0BLrwnf 46 graphic images ’7 % ID v ID
B = |
From the Insert graphic dialog box, you can scroll through various
directories containing a variety of graphic files. The list box includes all
bitmaps and metafiles located in ARAPHICSsubdirectory under the
root LOOKOUTirectory. As you select each category, you see thumbnail
sketches displayed in the preview window to the right of the list box.
Because graphics might stretch or shrink to fit in the preview window,
they might not appear exactly as they do on a control panel.
Note If you know the name of the file, type the first letter of the filename. The list box

automatically scrolls to the first file beginning with that letter.

Lookout Reference Manual

If you choose a bitmapEMP) file, you can use th&ransparent pixel

data fields to specify which color pixels in that graphic you want to be
transparent in Lookout. Imagine the viewing area as an X-Y coordinate
plane with 0,0 being the top left corner of the graphic (not the entire
viewing area). You can enter aKyandY coordinates, and the
corresponding pixels become transparent, as do all other pixels that color.
TheTransparent pixel fields do not have any default values. If you leave
the X andY fields blank, no pixels become transparent.
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Select graphic | ]

D arrows o
D conveyor

|1 hoppers

|_1 indicatr

I-4 meters

----- B¥ Ctrlwrnf

----- B¥ CHl_FIC wmni
----- BF Ctrl_LICwmf
----- BF Crl_PIC wmf
----- BF Crl_TIC wmf
----- ¥ Diall BMP

----- B¥ Diall wnf

----- ¥ InLine1 D wmf
----- B¥ InLine1Lwrnf
----- B¥ InLine1Rowmf
----- B¥ InLine1U wmf
----- B¥ Probel1D.wrnf

2

----- B¥ ProbelLwmi
----- B¥ ProbelRwrnf
----- B¥ Probe1Uwrnf
|1 misc

I_1 mixers

|1 motors
|1 pipes
|1 pumps "
I_1 switches 15 graphic images

meters\D|aI1 BRF

Transparent pixel:

% 5 |0
|21 system I I
|1 tanke LI

You can use a multicolor bitmap as a type of mask. For this to work, inside
of the bitmap (the gray area) must be transparent and the rest of the graphic
opaque—masking the underlying part of the control panel. You can insert
another Lookout element, such as a bar graph, to furnish a convenient
visual warning, such as a rising color level.

You could guess the X,Y coordinates of any grey pixel on the graphic. It
helps to know that the center of the graphielis-1. Because-1,-1 is a
black pixel in this example, you would have to offset your choicd jo,

(for example). Because this is a gray pixel, all other gray pixels become
transparent when inserted on a control panel.

Note Windows metafiles are normally easier to use and manipulate than bitmap
images. Unlike bitmaps, metafiles can be resized in Lookout. Because of their
inherent structure, you can also use metafiles as masks without specifying
transparent pixels. Had the example above used a .WMF graphic, the area in
gray would have appeared in the Lookout window as a crosshatched area.
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Dynamic Graphics

Many process control panels require some type of animation, such

as a

pump changing colors to represent on and off. Table 8-1 lists the Lookout

tools that make use of animation.

Table 8-1. Tools for Displaying Dynamic Graphics

Object Class

Description

Animator object
class

An Animator object provides full graphical animation including horizont
and vertical motion, dynamic resizing and visibility, dynamic sequencir
and color changing.

Multistate object
class

A Multistate object displays up to six different custom graphics based
on advanced if-then-else logic.

Pipe object class

A Pipe object makes a rectangle or line (of any dimension) change colg
blink, based on advanced if-then-else logic.

DialGauge object
class

A DialGauge object displays a numeric signal as a sweeping needle o
analog gauge or dial.

Gauge object class

DIs or

A Gauge object makes a humeric expression (digital number or barchart)

change colors or blink based on advanced logic.

Spinner object
class

A Spinner object is a small rotating disk. It can be turned on and off with a

logical signal, and its rotation speed and direction are controlled by a
numeric value.

Switch object class

A Switch object can represent its two positions using standard switch
symbols or custom graphics.

chart.

Text expression

When you create an expression that results in a text value, you can rep

Pushbutton object | A Pushbutton object looks like a button that changes when depressed| but

class you can also make it transparent. You might use transparent pushbuttons over
custom graphics.

Pot object class A Pot object can be displayed as a knob, vertical slider, horizontal slider,
increment and decrement buttons, or a digital number.

Logical expression| When you create an expression that results in a logical value, you can
represent that value using standard lights, text, or custom graphics.

Numeric When you create an expression that results in a numeric value, you cgn

expression represent that value using a digital number or a vertical or horizontal bjar

resent

that value using any style and size font loaded on your computer.

Lookout Reference Manual
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For information on a specific object class, refer to Chaptedjfgct Class
ReferenceFor information on expressions, refer to Chapt&xpressions

Displaying Dynamic Logical Signals

Logical expressions and Switch objects are two commonly used graphical
animation tools. You can display the signal a Switch object generates in a
variety of ways.

 Control Panel

Switch ON

 Control Panel

Switch OFF

The Switch is shown in both the On and Off positions. The graphics on the
right side of the control panel show three ways of graphically displaying the
logical signal generated by the Switch.

Notice the difference between the graphics representing the Swjeatt
and the graphics representing the Switiginal The graphics representing
the Switch signal arexpressionsf the (implicit) value of the switch,
created through thiasert»Expression...menu command.

To create a Switch object, first choose the logical signal that you want to
represent with dynamic graphics (for example, a logical input from a PLC).
Then select an object to display the logical signal. For this example, use a
Switch to simulate a contact from a motor starter relay.

Create a Switch and callfumpSwitch . After you define the Switch
parameters, Lookout presents the display parameters dialog box for the
Switch object. You can choose to represamhpSwitch with one of the
standard graphics, or you can use custom graphics. For this example, select
a standard graphic and click @K .
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Display switch: Switchl

& Standard

MECEE

R 23

§§§ §§§

To insert an expression representing the signal generated by the Switch
object, use thinsert»Expression...command and seleBumpSwitch .

Insert expression

| ]
IPumpSwitch|

—Signals:

Paste | PumpSwitch
Tags:

Data members:
$Alarm
$keyboard
$Systarm
Fanell

Switch logical

oK I Cancel |

When you click ofOK, Lookout presents thHaisplay logical signaldialog
box. From theDisplay logical signaldialog box, select display
characteristics for a logical signal expression.
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Display logical signal
—{ Standard

.@.@‘

—{* Custom

SRR
\
I
8§

oK I Cancel |

Click on theCustom selection, and then on tlin andOff list boxes,
scrolling through the choices until you find the appropriate graphic. Your
On andOff graphic selections appear as thumbnail sketches in the two
preview windows to confirm and verify your selection.

Click onOK and test your example by flipping the switch. The graphics
should change according to your selections inGheandOff preview
windows. To customize your switch, experiment withTe&t selection

in the Display logical signaldialog box.

Use this same basic method to display any dynamic signal on a control
panel. If you want to represent more than two conditions with dynamic
graphics, use a Multistate object. Similarly, you can use a Pipe object to
make a line or rectangle dynamically change colors and blink.

Displaying Dynamic Numeric Signals

This section shows how to use a Pot object to display dynamic numeric
signals. Figure 8-1 shows the Pot as a slider, a digital entry, and increment
and decrement buttons—all are graphical representations of the same Pot
object. The graphics to the right and below the control panel are two ways
of graphically displaying the numeric signal generated by the Pot.
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=] 467 (=

Figure 8-1. Pot Object as a Slider, a Digital Entry, and Increment and
Decrement Buttons

To use a Pot object to display a signal, first choose the numeric signal that
you want to represent with dynamic graphics, such as an analog input from
a PLC. Then select an object to graphically display the dynamic numeric
signal. For this example, create a Pot object and nadmenjiSpeed. After

you define the Pot parameters, Lookout presents its display parameters
dialog box. In this example, the dialog box is nanmsgrt: PumpSpeed

You can choose to represent the Pot with any of the standard graphics.

Insert: Potl | ]

wertical slider

Cancel |

Use thdnsert»Expression...command and seleBtimpSpeedto insert an
expression that represents the signal generated by the Pot object.

Lookout Reference Manual 8-10 © National Instruments Corporation



Chapter 8 Graphics

Insert expression [ ]

IPumpSpeed|

—Signals:

Paste | PumpSpeed

Tags:

Data members:

$alarm
$keyboard
$Systarm
Fanell

Fot numeric
oK I Cancel |
When you click orOK, Lookout presents theisplay numeric signal
dialog box. From this dialog box, select the display characteristics for a
numeric signal expression.
If you chooseDigital display style, you can use tRent button to select
the desired font style and size. You can also spedifyraeric format
for the value. For more information on numeric formats, see Chapter 5,
Developer Tour
Bar Color
. . Background stle—— —Frame style——
.......  Flate  Black
&+ Inset  White
Bacﬁimd color .  Rectangle & Mone
....... & Transparent
- et o Eentered R [ Display Stis—
tinimum ID  Digital
haximum |1DD— & Bar {up)
= Bar (down)
MNumetric farmat = Bar (right)
IGeneraI j = Bar (leff)
it |1DptAriaI Baold OK I Cancel |
Click onOK and test your example by adjusting the pot. The graphics
should change according to your selections.
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If you want to represent the numeric signal with moving custom graphics,
use the Animator object class.

Displaying Dynamic Text Signals

Insert expression [ ]

You can display dynamic text messages on a control panel with text
expressions. You can easily display up to two separate text messages using
logical signals, but there are times when you need to display three or more
separate text messages in a single statement. If you do have more than two
separate messages, a numeric signal might determine which message

to display.

To graphically display a dynamic text signal, first choose the numeric
signal that you want to use to control which message is displayed, perhaps
an analog input from a PLC. Then select a graphical object to display that
signal. This example uses a Pot object.

Create a Pot object and calPitt1 . Define the Pot minimum, maximum,
and resolution parameters as 1, 4, and 1 respectively. Select the
Insert»Expression...command and enter the expression from Figure 8-2.
See Chapter Expressionsfor information on th& CHOOSHunction.

ITchoose (PhraseSelector, "Lookout Programmers", "are widely known", "to be", "Babe/HotGuy magnets"

—Signals:
Paste | FhraseSelector
Tags: Data members:
$alarm
$keyboard
$System

Fanell

Fot

numeric

oK I Cancel |

Lookout Reference Manual

Figure 8-2. Using Expressions To Display Dynamic Text Signals

When you click orOK, Lookout presents theisplay text signaldialog
box. From this dialog box, select display characteristics for a text signal
expression. Uslset as your background style.
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Text colar S oy F o
ackground style rame style
mEEREREER EEEE 9sz v
Background color nse e
.  Rectangle & Mone
& Transparent
ENENEEE
 Justify left & Justify centered  Justify right

Lookout Programmers|

Font... |1DptAriaIEloId

Click onOK and test your example by adjusting the pot. The text should
change according to your expression.

Creating Custom Graphics

There may be times when none of the Lookout standard graphics exactly
fit your needs. To meet those needs, National Instruments includes a
third-party drawing package with every copy of Lookout. You can use it,
or any other drawing software, to create your own custom graphics.
Lookout supports both Windows Device-Independent Bitm#psR)

and Windows Metafiles\WMB.

After you create a custom graphic file, copy it to BRAPHICS
subdirectories in yourOOKOUToot directory. Because Lookout can use
only graphics located in tht@RAPHICSdirectory and subdirectories, keep
all standard and custom graphics in@RAPHICSsubdirectories. Lookout
can access your custom graphic file any number of times in the same or
different process files from tt@RAPHICSsubdirectories.

Step-by-Step Example: Creating Custom Graphics

This section contains an example demonstrating the creation of custom
graphics for use in Lookout. This example sketches out the creation of an
elevated tank graphic you can use to show water level in a real tank. You
export that tank graphic to Lookout, implement the display in Lookout, and
test it. The example may only parallel what you would have to do with your
own graphics creation program, but should serve as an illustration of the
important points.

© MNational Instruments Corporation 8-13 Lookout Reference Manual



Chapter 8

Lookout Reference Manual

Graphics

If you have not already mastered using a drawing program, you should
allow yourself time to become accustomed to using the third party software
included with your Lookout kit, or to using the drawing application of your
choice.

Creating the Graphic

1. Draw half of the tank.

2. Copy the tank half and mirror the image to create the other half.
3. Connect and refine the halves to create an enclosed tank object.

Ve

o

E

Refine your image until it looks the way you want

5. Draw a rectangle around the tank and connect both the rectangle and
tank into a single object.

6. To match the background color of the mask to the control panel, select
the object group and click on the gray color bar selection.

7. Selectinvisible for the line style.
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Exporting the Graphic to Lookout

1. Export your new graphic as¥indows Metafile  (\WMF

2. Change the export directory@LOOKOUT\GRAPHICSand name
your new graphi€LEVTANK.WMF

3. Export.

Testing the Graphic in Lookout

Launch Lookout.

2. Create a Pot object using Bbject»Create...command.
3. Selectinsert»Expression.., choose the Pot object, and click ©K.
4. In theDisplay numeric signaldialog box, seledar (up) for the

Display style Rectanglefor theBackground Style and click orOK.
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5. Use thdnsert»Graphic... command to insert your new graphic,
ELEVTANK.WMFover the bar graph.

6. Position the graphic over the bar graph and stretch it to size.
Toggle out of edit mode and test your example by moving the slider up
and down.
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Graphic File Types

Lookout accepts both Windows Device-Independent Bitma&psR) and
Windows Metafiles .{vMB.

Bitmaps

Bitmaps are raster files, made up of differently colored pixels. Because
each pixel in the bitmap takes up one pixel on the screen, bitmap images
are always rectangular and never resizable. You can display raster images
on control panels that are not rectangular in Lookout by using transparent
pixels for the parts of the rectangle you do not want to show.

Bitmap files typically have @8MP file extension. The Paint program that
comes with Windows can rea@CX bitmap files (another very common
bitmap format) and convert those files to Windows bitmaps.

Metafiles

Metafiles are vector files, consisting of coordinates that are connected by
lines and curves, as well as area-fill commands. A vector file may consist
solely of two sets of coordinates connected by a line or a complex set of
colored area fills and colored lines and curves to create line art images.
Metafiles images are not necessarily rectangular.

Because metafiles contain a set of coordinates, they can be resized and
stretched to any size or aspect ratio. Microsoft does not add information

in the basic metafile file format for metafile size information. The Aldus
Corporation (authors of PageMaker) created a metafile header that contains
metafile size information. Most software packages that generate metafiles
also add this header information. Without the header, Lookout cannot
maintain the correct aspect ratio (width to height ratio) for a metafile. To
determine if a metafile has this information, resize the graphic on a control
panel while holding down <Ctrl>. If aspect information is available,
Lookout does not stretch the metafile drawing out of proportion.

Bitmaps or Metafiles?

Which format is better: bitmap or metafile? Both have strengths and
weaknesses. You may want to use a combination of metafiles and bitmaps.
Bitmaps effectively handle large background schematics or system
overviews, and metafiles work well for individual pumps, valves, lamps,
and other miscellaneous graphics.

© MNational Instruments Corporation 8-17 Lookout Reference Manual



Chapter 8 Graphics

Bitmaps usually display faster than metafiles. In fact, a complex drawing
rendered as a bitmap may display 100 times faster than the corresponding
metafile. If you want to display scanned photographic quality images with
hundreds of colors, use bitmaps.

Metafiles are resizable—you can stretch them to any size or aspect ratio.
Metafiles are typically smaller than bitmap files, so they take up less disk
space and consume less memory than bitmap files. You can use one file that
contains a metafile drawing of a pump to display several pumps of various
sizes on the screen. With most drawing programs, you can save your line
art images as metafiles. You can also copy the image on screen to the
Windows clipboard and paste it into a paint program for bitmap conversion.

Memory Considerations

Lookout Reference Manual

Lookout loads each graphic into computer memory the first time it is
displayed. The image remains in memory until Lookout or another
application needs more memory than is available. When more memory is
needed, the graphic is discarded from memory and reloaded from disk the
next time it is displayed, so that you can display more bitmaps and
metafiles on the screen than can be held in memory at one time.

If you are running Windows in enhanced mode on a 386 or 486 compulter,
you have virtual memory. Windows uses virtual memory to swap memory
images between RAM and disk, giving applications the appearance of more
memory. If available memory becomes low and Windows must use virtual
memory to handle applications and data between disk and memory, you
might notice a slower application speed. For more information on virtual
memory, refer to your Windows user guide. If your computer disk drive
light flashes every time you pull up a new control panel in Lookout,
consider purchasing more RAM.

8-18 © National Instruments Corporation



Alarms

This chapter describes generated alarms and configuration services
provided by the Lookout alarm subsystem. Objects and database
parameters generate alarms in Lookout. As a Loo&ovironment
service the alarm subsystem filters, displays, logs, and prints alarms.

Defining Alarm Conditions

You can create an alarm condition two ways. First, you can define alarm
parameters when modifying an object databBsg#gbase-Generated
Alarmg. Second, you use Alarm objects to define alarm conditions
(Alarm Objectmethod).

Database-Generated Alarms

Most objects contain numeric or logical data members. If they exceed
specified conditions, you want Lookout to generate an alarm. These
conditions can include High, Low, High-High, and Low-Low. Select
Object»Edit Database...to modify alarm parameters for an object data
member in its database dialog box (see Figure 9-1).

This method offers the most efficient way to define standard or simple
alarm conditions. Furthermore, this method is especially useful when
configuring alarms for data that originate from objects with large databases,
like driver objects and DataTable objects. Ediing Object Databases
Chapter 4Using Lookoutfor more information.
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Alarm Objects
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PLC_2 database [x]
Configured points: [Mative members: —#larm conditions
300001-365000 ] Gmupjwmer -]
30001-399394
J Condition  Lewvel Friority
HiHi; 140 IB
40001-499349 - Hi: 177 IB
BadCRC -
Le: ISD |5
numeric read fwrite numeric read fwrite Lol |25— I?_
Alias (optional): Member:
[FlowPiate [400001 Deadband:  [6
—Description — Filters (engineering units)
IPotabIewaterflow Dewviation: |2
Prefix: I Suffis: I [~ Forced: I
—Scaling v Log to historical database
tinimum taximum Lifespan
R units: {3200 [m4000 C Perpetual
Eng. units: ID IZDD & e days
Existing database entry updated.
I dste I Delete | Select object... | Irmpart... | Export... Cluit

Figure 9-1. Creating Database-Generated Alarms

For dedicated Alarm objects, you define and create Alarm objects on an
individual basis with th®©bject»Create...command. You can create

alarms that are triggered by any event or combination of events you specify
in theCreate Alarm dialog box using as simple or complex an alarm
criterion as needed. You do not have to use the traditional set of alarm
conditions (that is, High, Low, Rate-of-Change). SeeAfaem section in
Chapter 180bject Class Referenctor additional information.

Alarm objects are not the only source of alarm signals. Most object classes
generate their own alarm signals—driver, Spreadsheet, and Expression
objects can also generate alarms.

Several object classes generteular referencealarms. A circular

reference alarm defines a condition where the signal generated by an object
is sent back to that object as a parameter, either directly or indirectly.
Circular references are always priority 10 alarms, and you should correct
them during process file testing.
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Tan: IW Alarm group: Im
Message = I“Check Reactor Status!"
Condition = IPressure>1 00 and Felief Valve

~ Logical alarm
Friori YWave
{1-1 D)t:y |1D file: Ic:\sounds\diren.wa\/{ Browse... |

— Mumeric alarm

ity

nlERlEEN=

Well|=RE =

Hilevel= | |
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Cancel |

Figure 9-2. Creating an Alarm Object

The Alarm Subsystem

Alarm Groups

You use the alarm subsystem, which is comprised of several components,
to control how alarms are displayed, acknowledged, printed, grouped,
prioritized, and filtered. Before you implement a structure for your
alarming system, you should understand these various components.

For organizational purposes, you can classify alarms into groups. Alarm
groups allow operators to temporarily filter unwanted alarms and
acknowledge alarms on a group-by-group basis.

You can create any humber of alarm groups and assign any number of
alarms to any group. However, you should carefully plan your alarming
structure so operators can filter alarms by meaningful groups. With a
carefully planned structure, you can handle specific groups and/or priorities
if your system experiences a large number of alarms. Sédahme object

in Chapter 180bject Class ReferencandEditing Object Databaseis
Chapter 4Using Lookoutfor additional information.
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Alarm Priorities

Assign each alarm a priority level ranging from 1 to 10, where Priority 1
is the lowest priority alarm and Priority 10 is the highest priority alarm.

Priority 1 alarms do not require operator acknowledgment. When they are
deactivated, Priority 1 alarms are removed from the Alarms window by
Lookout, regardless of acknowledgment. Lookout does not permanently
log Priority 1 alarms to disk.

You should assign Priority 1 to only minor, inconsequential alarms. Often,
priority 1 alarms do not exist in control strategies. If an occurrence is
significant enough to be classified as an alarm condition, you should assign
a priority level that requires operator acknowledgment and permanent disk
file logging.

Priority 2 and higher alarms require operator acknowledgment before they
are removed from the alarm list. However, Lookout does not log Priority 2
alarms to disk. Assign a Priority 2 level or lower to alarms that do not need
to be permanently recorded.

Priority 3 and higher alarms require operator acknowledgment before
Lookout removes them from the alarm list. Lookout immediately stores
Priority 3 and higher alarms to disk in binary format when they are
activated, deactivated, and acknowledged.

TheData files locationparameter in th8ystem Optionsdialog box
specifies the root directory under which all data logging should begin.
Lookout stores alarm files in monthly subdirectories under this root
directory. See th®ptions»Systecommandn Chapter 16Runtime Menu
Commandsfor more informationPriority level 3 through 10 alarms
function identically and are logged to tAeARMS.DATfile in the data
directory under the specified root directory for the current month.

Note The Lookout Express package does not log alarms to disk. Rather, you can
view alarms that are active-or inactive but not yet acknowledgeein the
Alarms window.
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Alarms Window

The Alarms window lists all active and unacknowledged alarms. Alarms
are listed in chronological order with the most recent alarm at the top of the
list. If there are too many alarms to see at once, you can use the scroll bar
at the right of the Alarms window to scroll through the list.

To view the Alarms window, press <Ctrl-A>, sel&tarms»Showor click
on the alarm indicator box on the far right side of the Lookout Status bar at
the bottom of the screen (see Figure 9-3).

7 Lookout - svgaeval lkp - [Water Plant Overview]
Eile Edit Options  Alarms  Window Bun  Help 18] =l

High Service
Pumps

Water Plant Overview

Clear Well

um

|Clariﬁer #1
st
Turbid 1.9 ntu ¢ -?::ke

.M : Flow 627 gpr
[[Pumps ] a1

Turbid 2.1 nty

Flow 376 gpm

Turbid 1.7 ntu ¢

Flow 0 gpm —

2 Pump 1

= xPumpZ

Click on the pumps
or select the push-
button to adjust.

—
To siudge
o ponds
[12/0812:21 | (nobody) [ Mational Instruments Internal Lse Only [ o J alarms

Click here to call Alarm Window /

Figure 9-3. Activating the Alarms Window from the Status Bar
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To quickly identify alarm statuses, use the Lookout Alarms window color
scheme, as defined in Table 9-1.

Table 9-1. Alarm Colors

Color Alarm Status

Red Active

Blue Unacknowledged, Inactive

Red and Black| Acknowledged, Active
(Alarm information, including time, group, priority,
and tag, appears in black and the description in red).

When you acknowledge an inactive alarm or an acknowledged alarm
deactivates, Lookout removes the alarm from the Alarms window. Because
a new line is added to the list every time the alarm activates, Lookout might
list the same alarm condition multiple times in the Alarms window. After
listing 100 instances of the same alarm, Lookout swaps the oldest alarm
condition for each new occurrence. Therefore, it displays the most recent
100 occurrences of each individual alarm in the Alarms window. Other
alarms continue to accumulate as expected until they reach their individual
limits of 100 occurrences.

To view detailed information about a particular alarm, select the alarm in
the Alarms window and use tid¢arms»Acknowledge...command.
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Alarm Display Options

With the Alarms»Display Options... command, you can change the
display style of the Alarms window (Top, Bottom, Floating, or Minimized)
and modify internal Alarms window display formats such as font, header,
and other alarm information.

—Window style Show:
 Top V¥ Header
 Bottom vV Group
" Floating Iv Friority

¥ Tag

—Window height ———

|3 lines (2-20) ’—I
oK
Fant... | Cancel |

10 pt Arial Bold

TheWindow style determines the position of the Alarms window in the
Lookout workspace. If you sele€loating, the Alarms window appears as

a popup style control panel that you can resize and move on the screen. You
can minimize a floating Alarms window at any time.

If you use either th&op or Bottom window type, th&Vindow height
specifies the number of alarms Lookout can display in the Alarms window.
The actual height of the Alarms window adjusts automatically depending
on the selected font amilindow height setting. You can resize a floating
Alarms window at any time with the sizing border. If more alarms occur
than can be displayed in the Alarms window at once, a scroll bar appears
along the right side of the window.

Figure 9-4 is an example of an Alarms window wi¥imdow style set to
Bottom, all Showoptions selected, andfindow height set to 3.

Alarms [_] Ix]
i aroup P Tag N escription |

Figure 9-4. Example Alarms Window
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Alarm Filters

Lookout Reference Manual

Use theAlarms»Filter Options... command to filter the alarms by group,
priority, and occurrence through tAéarm Filters dialog box.

Alarm Filters | ]

—Display alarms

Al occurrences
& host racent occurances At or abowve priority

|5 (1-10

Include old alarms:

|1 ] (0-500)
Display All |

— Display Groups

I~ All groups

7 groups selected
¥ Audible alarms Catiee! |

Figure 9-5. Alarm Filters Dialog Box

Most Recent Occurrencesemoves multiple occurrences of an alarm and
displays only the latest occurrence. This feature is useful when an alarmed
event continuously reoccurs and generates multiple alarm instadices.
Occurrencesdisplays every instance of a particular alarm (up to 100
occurrences of the same alarm).

With theDisplay Alarms at or above Priority setting, you display alarms
with the specified alarm priority setting or higher and exclude all lower
priority alarms.

With theDisplay Groups selections, you specify the alarm groups you
want to display in the Alarms window and Lookout excludes all others.
Select the groups you want to see or checldth&roups box to display
every alarm group. You must deselectAieGroups box before you can
choose individuabisplay Groups.

You can toggle thAudible Alarms option on and off. When enabled, new
alarm occurrences beep on your computer speaker. After the first six beeps,
the beeping frequency reduces to once every ten seconds and continues at
that frequency until the alarm is acknowledged. Lookout continues to beep
until you acknowledge every alarm. To quickly silence the beeping without
acknowledging the alarm, press <€3.
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The configuration shown in Figure 9-5, instructs Lookout to display the
most recent alarm occurrence in @enveyorsPipeling andPlantgroups

with a priority of 6 or higher. There might be active alarms occurring in
other groups or in the selected groups with lower level priorities. There
might be multiple occurrences of the same alarm, but these alarms are not
displayed in the Alarms window because of the filter settings.

If you filter some alarms, an operator might not realize that an alarm is
occurring because it is not displayed in the Alarms window. To determine
how many alarms are filtered out, use the information from the right corner
of the Status Bar, which displays the number of visible alarms out of the
total number of alarms (visible:total). The difference between the two
values is the number of filtered alarms. In Figure 9-6, there are 15 visible
alarms, 25 total alarms, and 10 filtered alarms.

. 15: 25 alarms

Figure 9-6. Determining the Number of Filtered Alarms from the Status Bar

To see all alarms, click on tzsplay All button in theAlarm Filters
dialog box and then click o0®K. The Alarms window displays all active
and unacknowledged alarms. The status bar reflects the change.

|| 25 25 alarms
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Alarm Print
1% Note

Lookout Reference Manual

Because it does not log alarms to disk, the Lookout Express package does not
allow printing of logged alarms.

TheAlarms»Print... command invokes a dialog box that you use to
specify the time period of the alarms to print.

Print Alarms | ]

HF LaserJet 4/4k Flus on HF on

—Printrange—————— -

© Today
© Yesterday Cancel
 Pravious 24 hours )
: — Printouts

 This week
 Lastweek C Snapshat Only
" This manth & Snapshot & Journal
 Lastmonth
@ T

Tk — Columns:
# Range:

Fram: [3/9/97 2:30 @
¥ Frioti
To: 710797 17:50 v

mm/dedfyy hhimm /Ri=g

Font... | 10 pt Courier Bald

In the example above, tRangeoption specifies an arbitrary time span. By
entering the exact dates and times (in military style), you can print all of the
alarms logged during the specified time period. When you clidRrion,
Lookout opens the appropriate alarm file(s), formats the report according
to theColumns settings, and sends the output to the Windows print
manager (which sends the report to your printer).

ThePrintouts selections determine the exact alarm information included

in the reportSnapshot Onlyprovides a picture of the alarm statuses at the
beginning of the specified print range but does not indicate what happened
during the time sparsnapshot & Journalcreates a printout of everything
that occurred during the time span from the beginning of the range.
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Alarm Acknowledgment

Before you can acknowledge an alarm, you must select it. To select an
alarm, click on the alarm line in the Alarms window. A check mark appears
in the far left column indicating that the alarm is selected. To deselect an
alarm, click on the alarm line again and the check mark disappears. You
can select and deselect any combination of alarms in this manner.

Use theAlarms»Select Allcommand to select all alarms for
acknowledgment. Because selecting each alarm individually can be very
time consuming, this command is especially useful if your process is
experiencing a high number of alarms.

Use theAlarms»Deselect Allcommand to deselect all alarms that were
previously selected for acknowledgment. If you want to deselect only
specific alarms, click on the individual alarms you want deselected.

The Alarms»Acknowledge...command acknowledges alarms that you
have selected for acknowledgment. If you have not selected alarms when
you invoke this command, the following message box appears:

= Acknowledge Alarms

® No alarms selected for acknowledgement

If you select one or more alarms for acknowledgment, a dialog box
similar to Figure 9-7 appears to provide additional information about the
alarm(s). Through this dialog box, you can acknowledge alarms on an
individual basis (by clicking oAcknowledgé or on a global basis

(by clicking onAcknowledge All). When you acknowledge an inactive
alarm or when an acknowledged, active alarm deactivates, Lookout
removes it from the Alarms window.
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Alarms

Acknowledge Alarms: (nobody) | ]
Tag: FPLC 2 Group:  comm Friority: 8
Description

Mo communication response from Modbus secondary[00]

Set: 12/0512:32:58
Feset: (still active)

Duration:  (still active)

EreyiEus | Acknowledge |

[l et | Acknowledge All |

Figure 9-7. Acknowledging Alarms

The Acknowledge All button acknowledges aklectedhlarms—not all
alarms. With thé’reviousandNext buttons, you can tab through all the
alarms selected for acknowledgment. When you acknowledge an alarm,
Lookout logs to disk the date, time, and account name of the operator that
acknowledged it. Click on th@uit button to close the dialog box.

A special global object, $Alarm, acknowledges alarms with pushbuttons or
other logical expressions. This allows you to bypass the menu commands
or acknowledge alarms from remote Lookout network nodes. For instance,
you could create a single pushbutton that acknowledges all alarms, or you
could create multiple pushbuttons for acknowledging specific groups of
alarms.

With the $Alarm object, you can access numeric signals that indicate the
number of currently active alarms or the number of unacknowledged
alarms in a particular grouBee$Alarmin Chapter 180bject Class
Referencgfor more information.

9-12 © National Instruments Corporation



Security

This chapter 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.

Lookout requires operators to log on with a predefined name and
corresponding password (if any). To log on, useHitesLog on...

command, press <Cttl>, or click on the Account name box in the status
bar. Collectively, the name and password are known as@unt Each
account has a security level. Because Lookout uses account names when
logging events to disk and when operators acknowledge alarms, you can
identify the operator logged on when an event occurs.

You can access the name and security level of the currently logged Lookout
user through the $System object, usingudeename andseclevel data
members.

Note The Lookout Express system does not log events to disk.

The Lookout virtual keyboard that you can use with a touch sensitive screen
or a mouse is subject to the same security options.

To enable the Virtual Keyboard, sel€ptions»System...and then check
Left Mouse Click or Right Mouse Click in theVirtual 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. The Virtual
Keyboard is subject to the same security constraints as other input methods.

Accounts

Using theOptions»Accounts...menu command, anyone with a security
level of 10 can create, revise, or delete system user accounts through the
Account Maintenancedialog box (see Figure 10-1).
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I+ Note You should carefully consider users and the security level you assign each. Assign
only those people responsible for system security level 10 access. Users with
security levels of 8 and higher can close process files, exit Lookout, and, in
development versions of Lookout, edit process files.

Account Maintenance

aitchrmark

Create...

Fewvise..

Delete...

2 accounts listed Digiiiz

du

aitchmark's account

Security level: 10

Last login: 11/03/97 11:06
Idle time: 45 minutes
Logins: 1

Fassword : Yes
Fassword age: 45 days

Figure 10-1. Create, Revise, or Delete System User Accounts in the
Account Maintenance Dialog Box

To delete an account, select the account name and click Deldte...
button. To revise an account, select the account name and click on the
Revise...button. To create an account, click on @reate...button.
Whether creating or revising an account, you access the following
dialog box.

Create Account | ]
Your password: I

—Account settings

Account name: W
MNew password: IW—
Confirm password: IW—
Security level |5—

Idle time : |45— minutes

Ok I Cancel |
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Your password—Enter your password. Lookout requires it before you can
add or revise an account.

Account name New passwordandConfirm password—Use any
combination of alphanumeric charactéecurity Levelranges from
1to 10.

Idle time—The amount of time the computer sits idle (no mouse
movement or keyboard action) before Lookout automatically logs off the
operator. If you ented (zero), idle time is disabled. For security reasons,
you might want to use this feature to automatically log off high level
accounts if the computer is left unattended too long. After an account logs
off, the accounfnobody)is logged on.

As with any other account, you can modify the (nobody) account security
level. You can set up (nobody) with a security level of 10. If you do set the
security level to 10, realize that a low level operator can log off, let
(nobody) log on with a security level of 10, and access all Lookout
commands. National Instruments recommends that you create your
security level 10 accounts and change the (nobody) account to security
level 0, which is the only account name that supports security level 0.

Note If you are the only account with level 10 security and you forget your password,
there is no way to access the System»Accounts... command, and there is no way
to modify account settings. Contact National Instruments for assistance.

Process File Security

You can protect your process files from being edited by another person.
Log in with an account name and a non-empty password, and select
File»Save Asrom the menu. The following dialog box appears.
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Save Process File As... EHE
Sawve in: IaAPPS
File name: ISecure.Ikp Seve |
Sawve as type: IProcess Files™lkp) j el |
v Protectfile from editing with our account name/password:

Check theProtect file from editing with your account name/password

box at the bottom of the dialog box to save the file with your password as
protection. To edit the file again, you have to log in under the same account
with the same password.

Note You cannot open an encrypted file with an earlier version of Lookout, even if you
create an account with the same account name and password in that version.

When you protect a process file, Lookout does not savé K file.

Because thd KS file serves as a backup file during application
development, you should not use the encrypted-save feature until after you
have completed your application and made a backup copy of botliKihe
and.LKS files on a separate archive disk.

Control Security

Lookout Reference Manual

Several object classes in Lookout support control security, including
the Pot, Switch, and Pushbutton. Each class provides some type of
control—pots control numeric output signals, and switches and
pushbuttons control logical output signals. Each class accepts the
control security level parameter, which determines whether an operator
can control the object. See Chapter@8ject Class Referencfor
additional information on these object classes.

To determine if an operator can control a particular object, Lookout

compares the security level control of an object to the security level of the
currently logged-on account (the operator). If the account security level is
equal to or greater than the security level of the object, the mouse cursor
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changes into a hand when positioned over the object and the operator can
adjust and control of the object.

If the account security level is lower than that of the object, the cursor
changes into the international symbol for forbidden, and the operator
cannot control the object.

You can implement this feature on an object-by-object basis, instead of for
an entire class. System integrators can secure high priority switches, pots,
and pushbuttons from operators, while still allowing operators to adjust
lower-level security objects.

Lookout globally applies the Control Panel object security setting to all
individual objects on that panel and assigns the higher security level (either
the control panel or the individual object) when determining whether an
operator can control an object. See the discussion éfahelobject in
Chapter 180bject Class Referenctr additional information.

Viewing Security

Lookout provides viewing security for control panels, controllable objects,
and system settings. With these security options, you can restrict access to
control panels, objects, and Windows system resources.

Control Panels

A Control Panel object defines viewing security for the entire control panel.
For example, if you séfiewing security to level 6 on a particular panel,
operators with level 5 or lower cannot view that control panel and might
not even know that panel exists. If a level 6 (or higher) operator logs on, the
control panel instantly becomes available for display. This feature is useful
for hiding panels that are rarely used or that contain sensitive information.
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Controllable Objects

System Settings

Lookout Reference Manual

Controllable objects such as Pots, Switches, and Pushbuttons all have a
writable data member calledible . Whenvisible is true, you can see

the object on a control panel. Whasible is false, you cannot see or
adjust the object. To ensure that the object is always visible when it is first
createdyisible  defaults to true.

You can connect thésible ~ data member of a controllable object (for
example, a Pot object) to a controller mode indicator. When the controller
is in computer control mode, thisible  data member of the Pot might

be true, allowing the operator to see the Pot and adjust the setpoint. But
when the controller is not in computer control modeyibible  data
member might be false, hiding the Pot from the operator and prohibiting
operator control.

You can also use thsername orseclevel data members of the $System
object to control the visibility of a control object, depending on the name
or security of the person logged on to Lookout at any given time.

With the Options»System...menu command, you can define system
options in theSystem Optionsdialog box (Figure 10-2) to keep Lookout
maximized, the menu bar invisible, title bars invisible, and popups to a
minimum.
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System Options | ]

Startup process file: Ifilename.lkp Log alarms to:

—If security level is below: LFT1:

Lookoutwill always be maximized LPTZ: |

User cannot switch to another prograrm
{limited support for Windows NT) Change Registration Info

IB_
|4_

|4_ tenu bar will nat be visible
|3_

2

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
[~ Left Mouse Click Iv!
¥ Sawve state file every 300 (114403 minutes
Data files location: Ic:\program files\national instruments!loakouty
Titne zone: ™ Currently within Daylight Savings Time
I(GMT—B:DD) Central Standard Time, Mexico City, Georgetown (Texas) j

Figure 10-2. Defining Security in the System Options Dialog Box

Lookout will always be maximized—When you enter a security level,
Lookout prohibits users below that security level from closing Lookout.

Menu bar (and title bars) will not be visible—When you enter a security
level, users below that security level cannot view the menu bar or the title
bar and, therefore, cannot change to a different Windows application.
This feature is not completely supported under Windows NT 4.0. With
Windows NT 4.0, you can still use <Ctrl-Esc> or the Windows key to
activate the WindowStart menu or <Ctrl-Alt-Delete> to bring up the

Task Manager.

Limit active popups to:—This option requires two values: a security level
and the number of popups. Users below that security level can view up to
the specified number of popups at one time. This feature keeps new users
from becoming lost. See Options»System menu command in Chapter 16,
Runtime Menu Commandsr more information.
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Action Verification

The Switch and Pushbutton object classes support action verification.
When you define action verification for an object, Lookout displays a
message box stating youerify message and prompts you to select
eitherYesor Cancel If you click onYes, Lookout completes the
previous operator command (for example, flips the switch or presses
the pushbutton). If yoC€Cancel Lookout ignores the previous

operator command.

All action verification parameters accept text expressions, which can
contain dynamic data. As an example, consider a switch that controls a
pump responsible for filling a storage tank. However, that pump should not
fill the tank if the water level is too high. You might enter an expression
similar to the following for the Switckerify On parameter:

“This turns on the sludge return pump #2. Are you sure
you really want to do this?”

The warning message appears every time you turn on the switch. Notice the
water level is dynamic—it changes to reflect the valuevel when the
switch is flipped.

SludgePmp2 =]

@ This turns on the sludge return pump #2. Are you sure you really want to do this?

[ila] |

When you turn off the switch, no warning message appears because the
Verify Off parameter was not specified. If you want to disablé/erify
On warning message, delete the entire expression from the data field.

Note Pushbutton verification works in much the same way. However, when you select
Yes, the pushbutton creates only a momentary output signal. When action
verification is enabled, it is impossible to hold the button down for any length
of time.
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This chapter describes three Lookout methods for logging real-time system
data to disk—Spreadsheet Logger, Citadel Historical Database Logger, and
Event Logger—and report generation.

The Spreadsheet Loggerreates standard ASCII text files in comma
separated value@sV) file format. You can open and edit these files with
common spreadsheet and database program<ifddel Historical
Database Loggercreates an historical database that Lookout HyperTrend
objects access in real time. You can retrieve this data using Structured
Query Language (SQL). THevent Logger creates a chronological audit
trail of who did what and when.

You might implement all three methods on a single system. Theyoare
mutually exclusive.

Note See Chapter 9Alarms for more information on the Alarm Logger, which logs
alarms to disk.

Spreadsheet Logger

When you want to create permanent ASCII files that you can later
open with software packages such as Excel, Lotus, and Foxpro, use a
Spreadsheet object to store real-time system data to disk.

You can generate more than one spreadsheet for a single process if you
use multiple Spreadsheet objects in one process fil& K&nfile). You

can have different spreadsheet files in different subdirectories and each
might have different data stored using different logging criteria. See the
Spreadsheet Loggeection in Chapter 1&8bject Class Referenctor

more information on the Spreadsheet object.
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Create spreadsheet storage object | ]
Ta: ISheeﬂ
—File configuration———————  —Mechanisms to trigger data logging—————————————————
Interval logging
MName =
Idata Interval = Innif(PLC.FIDW>4D,1 :00.15:00)

(hh:mm:ss.ss orvariable)
Type: |cswv -

Logging = Ion

Directory tree location {turns interval logging on and off)

& Daily
& honthly Log now = |$keyb0ard.f2
 Yearly {log data every time signal goes true)
" Perpetual
Bl ™ Log on every data change
—Data fields

3 data fields:

01 Modbus1.000001
02 Modbus1
03 Modbus1.300001

Ok |
=N

Cancel
Editing field 04 {new field) =

hodbus1.300001
Dol Farmat: Field:
;ﬂel IG eneral j |4

Figure 11-1. A Spreadsheet Object with Complex Mechanisms Defined
for Triggering Logging

Data Location

Lookout stores spreadsheet files in subdirectories specified iDathe
files locationfield in theSystem Optionsdialog box (see Figure 11-2)
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System Options | ]
Startup process file: Ifilename.lkp Log alarms to:
—If security level is below: LPT1:

Lookoutwill always be maximized LPTZ: |

User cannot switch to another prograrm

IB

I_ {limited support for Windows NT) Change Registration Info
4

|4

2

Menu bar will not be visible

Menu and title bars will not be visible Sy - |
Limit active popups to: |4 {1-94) oK. I
(0-2)
) Cancel |
—Yirtual Keyboard Pops Up On

[C LeftMaouse Click

¥ Sawve state file every 300 (114403 minutes
Data files location: Ic:\program files\national instruments!loakouty
Time zone: ™ Currently within Daylight Savings Time
I(GMT—B:DD) Central Standard Time, Mexico City, Georgetown (Texas) j

Figure 11-2. System Options Dialog Box Specifies Spreadsheet File
Root Directory Path

CSV Files

All Lookout spreadsheet files use the comma-separated vakie)(

format. A.CSV file contains text separated by commas. Each line of the file
represents a row of spreadsheet data. The first row lists signal names and
describes the data stored in each column of the file. The first column of the
spreadsheet file specifies the date and time data in each row was logged.
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X Microsoft Excel - Data.csv

ﬁ File Edit “iew Insert Format  Tools  Data  DAQ Seral  GFIBE Window Help  _|&]
x|
D= &lalv] S| olod| =4 2UEL i @[ 4] 1
pria A0S Bl || SI==[E] @[], |60
E9 = |
A | B ] C | D | E i=
1 Time Presssure TankLevel  ReliefValve = Temperature
| 2 | 9/29/97 1544 48 11 a 78
| 3 | 9/29/97 1545 37.64 31.37 a 75
| 4 | 9/29/97 1545 3063 50.92 a 77
| 5 | 9/29/97 1545 2398 583 a 78
| 6 | 9/29/97 1545 19.19 54 .94 1 79
|<r<| » | [, Dgt?(q’rs?ngeé?ﬂsﬁeee £ Sheetd [ Sr:eétsq,( Sheett / si;ﬁﬂ . | Tiuj
Ready | [Sum=0 | | | | [ 4

You can view and edit spreadsheet files using a standard word, but
spreadsheet programs such as Microsoft Excel provide a more intuitive
interface for viewing or editing data and printing custom reports.

File and Disk Errors

If Lookout cannot find the data directory or spreadsheet files or cannot log
data to disk, it generates a priority eight alarm with a descriptive error
message. For example, you can set the directory tree locattontbly

and yourData files locationasc:\lookout . If Lookout encounters a full
disk while writing to a file namedata.CSV , the alarm text reads:

(Disk is full) “c:\lookout\1994\sep\data.csv”

When you correct the problem that caused the alarm, the alarm
automatically resets.

Concurrent File Access

Lookout Reference Manual

When logging data, Lookout opens the file long enough to add a new row
of data and then closes the file. Lookout can log approximately 10 new
rows of data per second. (The time stamps associated with each row are
rounded to the nearest second.) Because Lookout runs under the Windows
multitasking environment, you can open the spreadsheet or database while
Lookout is running. If you have the data file open in a spreadsheet program
such as Excel, Lookout cannot add new rows of data to the file. If Lookout
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does not have write access to the file, it generates an alarm explaining
the problem:

Error writing spreadsheet file: Permission denied
[c:\lookout\1993\sep\data.csv]

If Lookout cannot log data to the spreadsheet file, it creates a temporary
buffer in memory to which it logs all the spreadsheet data. When you close
the spreadsheet file, Lookout updates it and resets the alarm.

Information Overload

If you create a Spreadsheet object that logs fifty data fields (tagnames
and/or expressions) at five-minute intervals, you generate 14,400 data
points per day or 432,000 data points per month. It can be difficult to
determine which data are critical information.

Note Carefully consider the importance of each data point and the time interval
between data points to avoid information overload for both you and your
spreadsheet program.

If you have logged more than 16,384 rows of data, the current version of
Excel cannot load the entire spreadsheet file. Spreadsheets created with
one-minute intervals generate 44,641 rows of data if the directory tree
location is set tdonthly . Spreadsheets created with two-minute intervals
generate 22,321 rows of data if the directory tree location is etrtthly .

To decrease the number of data rows, try changing the directory tree
location toDaily, which generates only 1,440 rows of data per day at
one-minute logging intervals. You can also use a text editor to divide the
larger file into smaller files with fewer data rows.

Besides limiting rows to 16,384, Excel limits spreadsheets to 256 columns
of data. One column is reserved for the date and time.

Citadel Historical Database Logger

When you need to view historical information using Lookout HyperTrends
or access historical data using Structured Query Language (SQL), use the
Citadel Historical Database Logger to store real-time numeric and logical
data in a compressed format.

Lookout logs data only when the value of a point changast a timed
interval. The logged data accurately reflects the actual behavior of the point
being logged because the same value of a point is not recorded over and
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over. With Citadel, disk usage is exactly proportional to the amount of
information recorded.

Once the data is stored to disk, you can view it with a HyperTrend object in
Lookout or with SQL. HyperTrends serve as windows into your database.
SQL, an industry-standard language supported by most database packages,
enables other applications to directly retrieve data from Citadel.

Because Citadel uses Universal Coordinated Time (GMT) to time stamp
the data, you do not need to compensate for data logged in different time
zones. The HyperTrend object automatically converts from universal to
local time before displaying a data history. Identify your time zone in the
System Optionsdialog box, shown in Figure 11-2.

Data Location

TheData files locationfield in theSystem Optionsdialog box specifies
the root directory under which all data logging is stored, including the
database. Citadel creates a speCi@hDEL subdirectory in the Lookout
directory. This subdirectory holds your historical database files. Never
move or rename the subdirectory or files.

Unlike spreadsheet files, only one historical database per copy of Lookout
exists. If you want to develop multiple process files where each process file
has its own unique historical database on a single computer, install Lookout
multiple times on the same compultert in different directoriesYou can

then specify different locations for each database—one for each copy of
Lookout.

Creating a Historical Database

Citadel stores historical information usitngces Trace refers to the line of
continuity for a specific data member name or point. A trace connects all
the historical values for a given point, which displays as a continuous line
in a HyperTrend object. If Lookout is unexpectedly interrupted or a data
member is temporarily modified tetlog to disk, a trace can be broken. If
the trace is broken, the HyperTrend plots the trace as a continuous line with
void sections to represent gaps in the data. You cannot remove individual
traces from the database, but you can add new traces to the database by
configuring a new point.
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You can log any numeric or logical data member of any object to the
historical database. Use the following procedure to add a trace to the
Citadel database:

1. Select th@®bject»Edit Database...menu command and an object
that contains data you want to log.

2. ldentify the value you want to log in tMember data field. If the
value was previously configured, select it from @anfigured
points list.

3. Check thd.og to historical databasecheckbox and choose an
appropriatd_ifespan. See_ogging Criteriafor an explanation of time
span settings.

4. Enter a value in thBeviation field. See_ogging Criteriafor an
explanation oDeviation settings.

Modbus1 database B
Configured points: [Mative members: —#larm conditions

FIC1 01 Alarm 000001-065000 ﬂ Group:IChiIIed Water vl

100001-165000 » o
FIC101Mode 10001-19999 Condition  Lewvel Priarity

FICTIT Opuput 1-4984 HiHi: |4
FICT01Run 300001-365000

FIC101 Setpoint 30001-39499 Hi: 40
FICT101Speed 400001.1-465000.16 =l

La: 0

numec readfwrite
/ LoLe:

1L

Alias (optional): Member:
[FICT01FLow 40007 Deadband:  [2
—Description — Filters (engineering units)
IChiIIedWater#1 Flow Rate Deviation: ID.25

Prefix: I Suffic. |CFS [~ Forced: I
—Scaling v Log to historical database

tinimum taximum Lifespan
Raw units: [ [r5535 C Perpetual
Eng. units: ID ISD & e days

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

Figure 11-3. Using the PLC Database Dialog Box to Create a New Trace

5. Click on theSaveor Update button. (If you are modifying an existing
configured point, the button automatically changedpdate.)

6. Configure all the object data members that you want logged to the
Citadel database.
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7. Click on theSelect objectbutton and select the next object containing
data you want to log.

8. Repeat steps 2 through 6 until you have created the traces that
you need.

9. Click onQuit.

Logging Criteria

To create a new trace in the Citadel historical database, Lookout needs the
following information: data member namgligs), Deviation,
andLifespan.

+ Data member namd@ljas)—Lookout must give a name to each trace
in the historical database for archiving and retrieval purposatial
is not specified, Lookout uses the native data member name as
displayed in thiMember field. If an alias is assigned to the native data
member, Lookout uses tiidias name instead. The name used for the
trace is the same name saved toGbefigured points list box. In
Figure 11-3, the name IL.C.FIC101FLOW.

« Deviation—If an analog value surpasses or equaldtbeation
setting, Lookout saves a new value to disk in the database. If you
implementScaling parameters, Lookout compares Beviation
setting to changes in tl&ng. units values to determine when to log
a new point. If you leave th&caling parameters blank, Lookout
compares th®eviation setting to the raw (unscaled) signal. The
Deviation parameter is not available on logical signals because
Lookout logs all state transitions of logical values to disk.

« Lifespan—Lookout needs to know how long you want to maintain this
trace of data in the historical database. Lookout maintains the data for
at leastthe time span specified in theg to historical
databaseparameters.

Lookout does not discard old data immediately. Disk space containing
old data is reused when new data is logged.

Information Overload

Lookout Reference Manual

Because Lookout creates and maintains the historical database in 1 MB
chunks, you must have a least 1 MB of available disk space to begin
logging data. When the first 1 MB file fills up with data, Lookout creates a
second 1 MB file in the same directory. When the second fills up, Lookout
continues to create 1 MB files until all traces can be maintained on disk for
the time spans specified in theg to historical database lifespardata

11-8 © National Instruments Corporation



Chapter 11 Logging Data and Events

field. Lookout monitors the status of your hard drive and generates an
alarm when your disk falls below 500 KB of available space.

Use discretion when determinilggviation settings on each trace of data.
If Deviation is not specifiedanychange of an analog value results in a new
point being logged to disk, and you might generate too much data. If the
Deviation setting is too large, very little information might be saved to
disk.

Event Logger

When you want to create a chronological schedule of events or an audit
trail, use the Lookout Event Logger. The Event Logger logs all events:
operator commands, Event objects, and all global events (running Lookout,
closing Lookout, opening a process file, closing a process file, entering edit
mode, exiting edit mode, and logging on and off).

Operator commands include events such as closing a process file, entering
edit mode, and adjusting a pot. Along with each event, Lookout logs the
account name (the operator), date and time of the event, tagname of the
object adjusted, and the previous and subsequent settings of the object.
Because all of this information is logged, you create an exhaustive audit
trail for that specific workstation.

Use the Event object class to define and log your own event messages based
on a user-defined trigger. See Eheentsection in Chapter 18bject Class
Referencgfor additional information.

Data Location

Lookout stores event files nameERENT.DATin monthly subdirectories
specified by théata files locationparameter in th8ystem Options
dialog box. At the beginning of each month, Lookout creates a new
monthly subdirectory and event file. If you specifyDATA as theData
files location, Lookout saves your event files as follows:

C:\DATA\1993\OCT\EVENT.DAT
\NOV\EVENT.DAT
\DEC\EVENT.DAT

\1994\JAN\EVENT.DAT
\FEB\EVENT.DAT

To view these files, print them out with tRde»Print»Events...
command.
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Information Overload

The event logger can store information on an individual object instance for
switches, pots, and pushbuttons. Every time you flip a switch, adjust a pot,
or depress a pushbutton, Lookout logs the event to disk. If you enable the
Event Logger for all instances of these object classes, you might collect
more data than you need.

By selectively enabling the Event Logger on critical switches, pots, and
pushbuttons, you cut down on the amount of information logged to the
event file. For example, you might place a dozen switches on a control
panel, but only one of those twelve requires data logging. Rather than log
events for all twelve switches, enable the Event Logger only on that
single switch.

Report Generation

Control Panel Reports

Lookout Reference Manual

Panel objects have a special data member narmed . Whenprint

changes fronkALSEto TRUE Lookout copies a picture of the control panel
and sends that copy to your printer using the Windows Print Manager. See
Panelsection in Chapter 1&bject Class Reference

To configure your custom report, design a control panel and connect a
logical trigger signal to the panel. You can connect any logical expression
to theprint member. The control panel does not have to be visible to be
printed. Therefore, an operator can view one screen (panel) while printing
another screen.

Lookout determines the printed panel size based on dimensions entered in
theRevise control panel settingslialog box.

Revise control panel settings

Tag: IPaneH

Title: ICD ntral Panel

Background color:

—Panel type

& Mormal

Ll ||
 FPopup ........ . .

 Popup no icon
wan, i
Height: IBDD Cancel |

— Security levels
Yiewing: ID
Control: ID
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WhenPanel typeis set toNormal, Lookout assumes that the panel is
maximized. Even though your control panel might be maximized, Lookout
prints only the area defined by your Panel obadth andHeight

settings. For example, you might have a panel that looks like Figure 11-4
when maximized.

£~ Lookout - svgaeval.lkp - [Logging. Alarming & Security]

File Edit Options Alarms  Window Bun  Help =& x|
Data Logging Alarming Security
Temperature Chemical Plant Pumps ll
Group Group Group
m Alarm1 Alarm2 Alarm3
100 100 100
Pressure 90 90 90 8
m_ | 0.0 | 80 80 80
70 70 70
60 60 60
Flaw 50 50 50 5]
0 | u ‘0 @ w 7] o EwE
Tanklavel 20 20 20
anideve oo | 10 10 10 I [Level5] [Levela] [Levein]
0 0 0
Valvel Valve2 Pumpl Pump2 | 4
2 Alarmd | Alams | Alarmé Al
(Eoghen ] [ ]
4444 r»rpp @O Analog Data Logical Data
Regional Map I
Water Plant
Cockie Plant
12/05 16:03 nobod: Mational Instruments Intemal Use Onl 1:1alarms
[ | (nobody) \ by \

Figure 11-4. Printing a Normal Panel Object

The panel in Figure 11-4 has a specifitgight of 300 pixels and Width
of 400 pixels. At a video resolution of 883600, the printed panel would
look something like the following figure.
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Modify the Height andWidth dimensions of your Panel object to match
your screen resolution. This problem applies onljdomal style panels.
Popup andPopup no iconstyle panels print according to the WYSIWYG
principle (What You See Is What You Get).

Third-Party Reports

You can generate reports using Lookout and a third-party spreadsheet
program. Current spreadsheet software provides extensive macro
command capabilities you can use to quickly generate reports from
Lookout.You can write Excel macros that prompt you for the report date,
automatically open the correct spreadsheet file(s), extract the data, and
print reports with combinations of numeric tables and graphs. You can
launch these macros from Lookout or automatically invoke them using
predefined timers.
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Structured Query Language

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

Note The Express version of Lookout does not log data or contain tools for extracting
logged data.
Introduction

What is ODBC?

What is SQL?

The Citadel historical database includes an Open Database Connectivity
(ODBC) driver, which enables other applications to directly retrieve data
from Citadel using Structured Query Language (SQL) queries.

ODBC is a standard developed by Microsoft. It defines the mechanisms for
accessing data residing in database management systems (DBMSs). Nearly
all Windows-based applications that can retrieve data from a database
support ODBC.

Structured Query Language (SQL) is an industry-standard language used
for retrieving, updating and managing data. In Lookout, you can use SQL
to build queries to extract data from Citadel. The Citadel ODBC driver also
includes many built-in data transforms to simplify statistical analysis of
retrieved data.

Configuring the Citadel ODBC Driver

1. Shut down all applications that might use ODBC. Applications such
as spreadsheets, word processors, database programs, and Microsoft
Query might use ODBC. You also need to shut down Lookout if you
are using the SQL object.
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2. If you are using Windows 95, click tigtart button and select
Settings»Control Panel Otherwise, choose the Control Panel
icon from the Main program group.

3. In theControl Panel window, choose the 32-bit ODBC icon or
the ODBC icon if you are using the 16-bit ODBC driver.

4. IntheData Sourcedialog box, choosPBrivers....

€10DBC Data Source Administrator EHE

User D3N | System DSN | File DSN | ODEC Drivers | Tracing | About |

User Data Sources:

Add...
| Driver |
C t Lookout 32-hit Citadel Database Bemowve |
dBASE Files Microsoft dBase Driver (*.dibf)
Excel Files Microsoft Excel Driver (*xs) Canfigure... |
FoxPro Files Microsoft FoxPro Driver (*.dif)

M3 Access 7.0 Database Microsoft Access Driver (*mdhb)
M3 Access 97 Database  Microsoft Access Driver (*mdhb)
Text Files Microsoft Text Driver (it *.cav)

An ODBC User data source stores information about how to connectto the
indicated data provider. A User data source is only wvisible to you, and can
only be used on the current machine.

oK I Cancel | Al | Help

5. Choose th€itadel driver and selecsetup...

National Instruments Lookout ODBC Setup | ]

Change data source name, description, database path, ortimezone
infarmation. Then choose OK.

Ciata Source Mame: ICitadeI 32-hit

Description: |32—bit Lookout Citadel Database ODBC Driver

Database Fath: IC:\Iookout\citadel

Time zone: ™ Currently within Daylight Savings Time

I(GMT—B:DD) Central Standard Time, Mexico City, Georgetown (Texas) j

Compatibility Options

Maximurn Colurmn Name Length: |82

" Convert special characters
oK I Cancel
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6. Make changes as appropriate. For example, if Lookout and the Citadel
database are not in t@E\LOOKOUT directory, you might have to
modify the database path.

15 Note Some applications are not completely ODBC compliant. If you plan to use
Microsoft Query, Microsoft Access, or Visual Basic, ensii@ximum Column
Name Lengtldoes not exceed 62 characters. These applications cannot handle
longer tag names. Applications that are completely ODBC-compliant can handle
tag names up to 126 characters long. All traces whose tag names exceed the
Maximum Column Name Lengihe excluded from queries.

Note If you plan to use Microsoft Access or Visual Basic, sel€cinvert special
charactersto force Lookout tag names into an accepted format by replacing
characters within the tag names with the characters in Table 12-1.

Table 12-1. Special Access SQL Characters

Special Character Converted Character
period ( .) backslash (\)
ampersand ( &) atsign (@)
exclamation (!) vertical bar (|)

7. SelectOK andCloseto exit.

Accessing Citadel Data

Traces Tahle

The ODBC driver presents Citadel data to other applicationsrases
table. The table contains a field or column for each data member logged to
the Citadel database and three fields you can use to specify query criteria
and to time-stamp retrieved dabaterval , LocalTime , andUTCTime.

Interval specifies the query value sample ré¢erval can range from
10 ms to several yeaisiterval defaults to 1 (one day).

Because Citadel is event-driven, it only logs a value when the value

changes. Usintnterval,, you can query Citadel for values evenly spaced
over a period of time.
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Data Transforms

LocalTime andUTCTime are time-stamps that indicate when values are
logged. Citadel stores the timelWTCTime format and derives
LocalTime from the stored time.

The followingwhere clausguery usesnterval andLocalTime to select
data over a specified time at one-minute intervals. Notice that time and date
formats are the same as those used in Lookout.

SELECT * FROM Traces

WHERE LocalTime>“12/1 10:00”
AND LocalTime<"“12/2 13:00”
AND Interval="1:00"

Your queries can include special commands that perform data transforms
to manipulate and analyze historical data. See Table 12-2 for a list data
transform commands.

Table 12-2. Data Transforms

Command

Transformation

Min{Datapoint}

Returns the minimum fdPatapointacross the interval.

Max{Datapoint}

Returns the maximum f@atapointacross the interval.

Avg{Datapoint}

Returns the average fBratapointacross the interval.

Stdev{Datapoint}

Returns the standard deviation fdatapointacross the interval.

Starts{Datapoint}

Returns the number of starts (that is, the number of transitions from|OFF
to ON) for Datapointacross the interval. For numeric points, 0.0 is
interpreted as OFF, and all other numbers are treated as ON.

Stops{Datapoint} Returns the number of stops (that is, the number of transitions frompm ON
to OFF) forDatapointacross the interval.
ETM{Datapoint} Returns the amount of tinigatapointwas in the ON state across

the interval.

Qual{Datapoint}

There might be gaps in the historical data traces in Citadel because of
machine shutdown, Lookout shutdown, or a similar occurrences. Qual
returns the ratio of time for which valid data existsDatapointacross
the interval to the length of the interval itself. If valid data exists for gnly
one-half of the interval, Qual returns 0.5.

Lookout Reference Manual
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Using these data transforms you can directly calculate and retrieve complex
information from the database such as averages and standard deviations, so
you do not need to extract raw data and then manipulate it in another
application.

For example, you need to know how many times a compressor motor
started in December. You also need to know its total runtime for the month.
Use the following query to get your answers:

SELECT"Starts{PLC.MotorRun}",
“ETM{PLC.MotorRun}”
FROM Traces
WHERE LocalTime>="12/1/95"
AND LocalTime<*1/1/96"
AND Interval="31"

SQL Examples

The following examples are typical query statements; however, your
gueries might be much more involved, depending on your system
requirements.

SELECT *
FROM Traces

Retrieves theurrentvalue of every data member logged to Citadel.
Because your query does not occur at the same moment in time as a
PLC poll, signals scanned from PLCs are not included in the
retrieved data.

SELECT *
FROM Traces
WHERE Interval="0:01"

Retrieves the value of every data member logged today in one-second
increments. Notice that the interval value is enclosed in
quotation marks.

SELECT LocalTime, “Pot1”

FROM Traces

WHERE LocalTime>“8:50"
AND Interval="0:01"

Retrieves and time-stamps the value of Potl in one-second increments
from 8:50 this morning to now. Tag names are enclosed by quotes.
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SELECT LocalTime, “AB1.1:3", “Max{AB1.1:3}"
FROM Traces
WHERE LocalTime>"“10/1/95"

AND LocalTime<*11/1/95”

AND Interval="1:00"

Retrieves and time-stamps an Allen-Bradley PLC input in one-minute
intervals for the month of October. This query also indicates the
highest occurring input value of each minute.

SELECT LocalTime, “OVEN1_SP”, “PLC.OVEN1_PV”,
“Max{PLC.OVEN1_PV}", “Min{PLC.OVEN1_PV}",
“Avg{PLC.OVEN1_PV}’
FROM Traces
WHERE LocalTime>="14:00"
AND LocalTime <*15:00”
AND Interval="1:00:00"

Retrieves an oven temperature at 3:00 p.m. and shows the highest, lowest,
and average temperatures between 2 p.m. and 3 p.m.

Accessing Citadel Data with Microsoft Query

Note

Lookout Reference Manual

Microsoft Query is a graphical data retrieval tool supplied with Microsoft
Office and Microsoft Excel that you can use to build your SQL statement
using interactive dialog boxes.

The following example uses Microsoft Query Version 2. If you have a
different version, some of the steps or dialog boxes may vary. Refer to your
Microsoft documentation for further information.

1. Launch Microsoft Query.
2. Choosdile»New...and select th€itadel data source.

Select Data Source

& Sources:

Cancel

Other...

Bemowve

I

If Microsoft Query is unable to connect to Citadel, make sure you have logged data
to Citadel and entered the correbatabase patlin the ODBC Setuplialog box.
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1+ Note If Citadel is not listed in theData Sourcedialog box, it might not have been
accessed yet. ChooBegowse..and selecCitadel from the ODBC data sources.
If Citadel is not listed as an ODBC Data Source, you need to install it. Citadel is
installed as a part of the Lookout installation process. If you did not install Citadel
when you installed Lookout, you should re-install the complete package.

3. IntheAdd Tablesdialog box, double clickraces .

Add Tables | ]

Add
Close |

Options...

e I j

atalhase: I j

4. Close the dialog box.

Microsoft Query presents the full Query Window with Theces
table. The tag names in tleaces table is a comprehensive list of
all tag values that have been logged to Citadel.

I Microsoft Query =] 3

File Edit ¥iew Format Takle Criterim Becords Window Help
Eel=lEl [ [PF] Pl (=[=] (B (2] M)

Traces
"Modbus1i40002
"Modbus144000
"Modbus144000
"Modbus144000
"Modbus1i 7" |
"Modbus1iadin'=

LocalTime [ "Modbusiyadin® | [
P [1997-12-06 12:38:11 49
_ |1997-12-07 12:38:11

-

3

|
Select View Criteria to show/ec | [ [

A4

Figure 12-1. The Query Window with Traces Table
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5. Toview a trace, double click on or drag the field you want to view to a
blank column in the data pane. In the proceeding illustration,
LocalTime and "Modbusl.adin" have been dragged down.

6. To view a data transform value, enter the function directly into a blank
column. For example, to view the minimum value of PLC.AI2, you

would entefmin{PLC.AI2}"” . You must include the quotation marks
and braces.

The data set in Figure 12-1 was retrieved using no specific criteria, so
the ODBC driver used the default. Although there are several ways to
specify criteria, in this example, we use the criteria pane.

7. Click on theView Criteria button. The pane appears in the Query

window.

8. Add a field to the criteria pane by double-clicking on the field, or by

dragging it to the blank column in the criteria pane.

I Microsoft Query =] 3
File Edit “iew Format Tahle Criteria Records indow
Help
Eel=lEl [y [(PleF] el == Bz (1] M)
®w Queryl [H[=] B3
Traces . . .
"Tankleval" = View Criteria
"Tamparature" button
"throttle"
"alkeal"
"ahke?! 1
Interval hd
: : SQL button
Criteria Field: | Interval | ~
Walue:
or: h
[l »
LocalTime | "Modbusiyadin" | J
P [1997-12-06 12:38:11 49 [
L [1997-12-0612:38:12 54.7586
L [1997-12-0612:38:13 50.3273
L [1997-12-0612:38:14 50
L [1997-12-0612:38:15 495273
L [1997-12-06 12:38:16 49
L [1997-12-0612:38:17 49
L [1997-12-0612:38:18 49.8989
L [1997-12-0612:38:19 48 =
W iRecorall DI <[] i
Ready [ e [ [
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When you enter qualifying criteria values, use the syntax demonstrated
in SQL Examplesarlier in this chapter. See the following illustration.

As soon as you specify criteria, Microsoft Query retrieves the specified
data. You can save your query at any stage of development, and, as you
build your query, the application builds an SQL statement.

Click on theSQL button to view or edit the query statement.

sSQL E
S0L Statement: oK
SELECT Traces LocalTime, Traces."Modbus1hadin" ﬂ Cancal |
FROM Traces Traces

WHERE (Traces Intersal='0:01"

Accessing Citadel Data with Microsoft Excel

1.
2.

© MNational Instruments Corporation

Launch Excel.

ChooseéData»Get External Data... This Excel command directly
launches Microsoft Query.

Use an existing query or create a new oneAseessing Citadel Data
with Microsoft Queryfor information on querying.

When you finish building your query, return the result set with the
File»Return Data to Microsoft Excel... command. Excel prompts
you with theGet External Data dialog box, enabling you to change
or confirm the destination cells of the result set. If you want to query
Citadel later to update the result set, checlkinep Query Definition
checkbox.

Click onOK to write the data to an Excel worksheet.

Get External Data | ]
Option

¥ Keep Query Definition 8

¥ Include Field Names Cancel

™ Include Row Nurmbers
Help

i

" Keep Password

Destination:
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6. To update your result set, select any cell within the worksheet result
set, choos®ata»Get External Data...command, and click on the
Refreshbutton.

Accessing Citadel Data with Microsoft Access

Note The SQL/92 standard states that a delimited identifier is any string of no more
than 128 characters enclosed in quotation marks. It further states that characters
within a delimited identifier are exempt from SQL syntax checking.
Unfortunately, Microsoft Access performs its own syntax checking for ODBC
gueries using a non-standard SQL syntax—even within delimited identifiers. For
this reason, National Instruments providesGonvert Special Characteselection
in the Citadel ODBC Setupgialog box. When selected, the ODBC driver converts
the special characters to accepted Access characters. See Table 12-1 for a
complete list of special characters.

When you query Citadel using Microsoft Access, you must use the
Microsoft Access non-standard SQL syntax in your select statement.
Remember to consider the following elements:

e Convert special characters for Access compatibility (see Table 12-1)

e Place double quotes around Lookout trace names to identify them as
delimited identifiers

* Enclose identifiers in square brackets ([])
« Place pound signs (#) around time stamps

For example, to retrieveocalTime , Potl , andTiwayl.v101 where
LocalTime is greater than 11/20/95 18:00:00, and whaeeval  is one
second, enter the following query:

SELECT LocalTime, ['Pot1"], ["Tiway1\V101"]
FROM Traces

WHERE LocalTime > #11/20/95 6:00:00 PM#
AND Interval ='0:01'

1. To query Citadel from within Microsoft Access, open a database and
use theFile»Get External Data»Link Table command.

2. Choose thdlachine Data Sourcetab in theSelect Data Source
dialog box.
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3. HighlightCitadel as shown in following illustration.

Select Data Source EHE

File Data Source  Machine Data Source |

Data Source Name | Type | Description |
C hit User 32-hit Lookout Citadel Database ODBCD...

dEASE Fllss User

Excel Files User
FoxPro Files User
M3 Access 7.0 Database User
M3 Access 97 Database User
TextFiles User

Atdachine Data Source is specific ta this machine, and cannot be shared. "User" data
sources are specific to & user on this machine. "System" data sources can be used by
all users on this machine, or by a systerm-wide service.

oK I Cancel Help

Figure 12-2. The Select Data Source Dialog Box

4. Click onOK.

5. IntheLink Tables dialog box, choosgraces . The new table links to
your database.

Link Tables EHE

Tahles |

Traces oK |
Cancel |

Select All |
Deselect All |

[© Sawve password

6. At this point, you can build queries in Access to extract data directly
from the Citadel database. See your Access documentation for more
detailed information on this process.
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Accessing Citadel Data with Visual Basic

I_7F Note Visual Basic software relies on Microsoft Access DLLs for performing ODBC
queries. Because it uses the Access non-standard SQL syntax, be su€otart
Special Characteris selected in the Citadel ODBC Setup dialog box. See the note
under Accessing Citadel Data with Microsoft Access.

You use the Citadel ODBC Driver in Visual Basic the same way you would
use any other ODBC driver. To retrieve and view data, you have to create a
data control and at least one text control.

1. Place a data control on an open form.

2. SetitsConnectproperty tobDSN=Citadel and double-click on its
Record Sourceproperty to identifyTraces as its source table.

3. Ifyou wantto select all of the data for all traces in the Citadel database,
leave theRecord Sourceproperty set t@races . If you want to
narrow your query, enter an SQL select statement iRécerd
Sourceproperty.
For example, to retrieveocalTime , Potl , andABL1.:3 where
LocalTime is greater than 11/20/95 18:00:00 and less than 18:30:00,
and wherenterval  is one minute, enter the following query:
SELECT LocalTime, ["Pot1"], ["AB1\:3"]
FROM Traces
WHERE LocalTime > #11/20/95 6:00:00 PM#
AND LocalTime < #11/20/95 6:30:00 PM#
AND Interval ='1:0'

= Note Remember to use the Microsoft Access SQL syntax in the select statement, convert

special characters for Access compatibility (see Table 12-1), place double quotes
around Lookout trace names to identify them as delimited identifiers, enclose
identifiers in square brackets[( ), and place pound signg# around time stamps.

4.
5.

Lookout Reference Manual

Place a text control on the form.

Set itsData Sourceproperty to the name of your data control—for
exampleDatal .

Click on theData Field property to highlight it and then use the
property sheet drop-down combo box to select the desired field name.
All logged data members should be listed includingalTime

Interval , andPotl .

Repeat steps 4 through 6 for each data member you want to display on
your form.
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This chapter 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.

When the data in a source application changes, it dynamically updates all
linked data (in real-time). With DDE you can dynamically link other
Windows applications to Lookout.

There are several DDE protocol formats. Lookout supports the standard
Microsoft formats, XlTable and CF-TEXT. XITable is often referred to as
the Fast table format; CF-TEXT is often called text format. Lookout also
supports hot DDE links and NetDDE.

Any two applications participating in dynamic data exchange are engaging
in a DDE conversation. In such a conversation, Lookout acts as either the
client application or the server application (or both, in a peer-to-peer
configuration). If Lookout is getting data from another application,
Lookout is theclient. But if another application is getting data from
Lookout, Lookout is theervet

The client application is responsible for establishing a DDE link with the
server. When Lookout is a client, it first tries to establish an XITable DDE
connection (because this is the most efficient). If the server application does
not support this format, Lookout uses the CF_TEXT DDE format.

To establish a DDE link, the client application must identify the location

of the desired data. A three-tier address identifies the location of the data:
Service Topig andlitem Look in the application documentation to
determine its service, topic, and item.

Servicespecifies the name of the server application the client is linking to.
Each application that supports DDE has a unique service name. For
example OOKOUTs the service name of Lookout, aBHCELIs the

service name of Microsoft Excel.

Topic is the second level in the three-tier address. For many server
applications like Excel and Lookout, topic specifies a particular file. In
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Lookout, the topic is the process file name, minusltkeé extension. For
example, you would refer to a process file nafPeadNT.LKP asPlant
when using it as the topic in a DDE link.

Item identifies the specific data or value being linked between the server
and the client. A Lookout item is the object tagname, followed by a specific
data member (such &agName.datamember ) if needed. Seklentifying
Object Data Memberg Chapter 4Jsing Lookoutfor detailed

information on selecting objects and data members. An item in a
spreadsheet is the name of a cell, such as B3.

Linking Lookout to Other Applications

Lookout can act as a DDE Client, DDE Server, and both DDE Client and
Server. Therefore, there are three basic ways to link Lookout to another
application using DDE:

¢ Lookout as the Server
e Lookout as the Client
e Lookout as both Client and Server (peer-to-peer)

Note All readable numeric, logical, and text values in Lookout are automatically
available to any other application through DDE. No special setup is required.

Because Microsoft Excel is widely used and accepted, it is used in the
Lookout DDE examples.

DDE Server

In this example, you can send information from Lookout to another
application, making Lookout the server. First, create a potentiometer in
Lookout so you can link its value in real-time to a cell in Excel. Any time
the pot is adjusted, the value in the spreadsheet cell automatically changes.

1. Ensure Lookout is not in Edit Mode.

2. Hold down the <Ctrl> key and click the left mouse button on the object
you want to link to. In this case, select the Pot object you just created.

3. Lookout beeps when it successfully copies the object value to the
clipboard. The object can be a slider, bar graph, switch, pushbutton,
digital display, text entry object, knob or almost anything else in
Lookout that contains a value.

4. Start Excel and select the cell you want to link to.
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5. If your version of Excel is 5.0 or above, selgdit»Paste_$ecial....
Then click orPaste Link. If you have an older version of Excel, select
Edit»Paste Link.

You have just created your first DDE link. Repeat this process as many
times as is needed. If you are linking large numbers of objects to Excel, you
might want to use the Excel copy and edit tools to speed up the process.

Not all applications support the Windows Clipboard shortcut method as
described above. Therefore, you may have to manually enter the
appropriate Lookout Service, Topic, and Item in the other application to
create a DDE link to that package. The format in which you enter this
information varies from one package to another. For this reason, you should
refer to the documentation of the client application for instructions.

DDE Client

In this example you import information from another application into
Lookout. For instance, you might want to use a value calculated inside a
spreadsheet as a process control setpoint for a Lookout application. In this
kind of DDE link, Lookout is the client and the spreadsheet application is
the server. Because Lookout is the client, it is responsible for establishing
the link to the server data. Therefore, you must identify the service, topic
and item in Lookout. These are object parameters in the DdeLink object
class.

5 Note You cannot create or modify objects in Runtime-Only versions of Lookout.
Therefore, you must perform this procedure using a Development/Runtime
Lookout system.

1. SelecObject»Create... and select the DdeLink class.

Create DdeLink | ]
Tag: |DDET

DDE parameters:

Service: IExceI

Topic: Ifilename.xls

[tarm: |r1 -1

Ok I Cancel
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2. InService enter the name of the software packaged| in this
example).

3. InTopic, enter the name of the spreadsheet file.
4. Inltem, enter the address of the cell you want to read a value from.

Notice that the entered cell addresd.id . This translates to
rowl/columnl (cell A1) in Excel. The Excel DDE structure requires
this format.

5. Click onOK, and then sele@K again when Lookout prompts you to
insert the expressidDEL1 Finally, pick the desired display format and
click onOK.

To test your link, enter a numeric value into cell A1 of your spreadsheet.
Whatever value you enter into the spreadsheet is immediately written to the
DDE expression on your panel. Of course, you can connect the DDE object
you just created to other Lookout objects. BeeLinkdefinition in

Chapter 180bject Class Referenctr more information.

Note The DdeTable object is another way of linking data to Lookout using DDE. This
object class links large quantities of data though the more efficient XITable
format. SeeDdeTabledefinition in Chapter 18,0bject Class Referenctr more
information.

DDE Peer-to-Peer

Assume you want to take the Lookout as a Server example one step farther.
Suppose you want to adjust the pot to change a value in Excel and also be
able to enter a different value in Excel to adjust the pot. That s, to send data
both ways through a DDE link. You can easily create such two-way links
for user-controlled objects (that is, switches, pots and pushbuttons).

Note You cannot create or modify objects in Runtime-Only versions of Lookout.
Therefore, you must perform this procedure using a Development/Runtime
Lookout system.
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Tag: IPDH
kinimum: [0
|
Maxirnurm: |1DD
Cancel |
Fesolution: |1

—Position source

 Local
- Remote

EasiticEn = I

Service: IEXCB|
Topic: Ifilename.xls
Item: IPDﬂ

Contral security level: ID V¥ Log evants

SelectObject»Create... and define a new Pot; or seléiject»Modify
and select the existing Pot object.

ChangePosition sourcefrom Local to DDE.

In Service enter the name of the software package (Excel).

In Topic, enter the name of the data file.

Inltem, enter the address of the cell you want to read a value from.
Click onOK to create or modify the definition of the object.

S T o

If the object is new, insert its display member into the panel so you can
test your link.

To test your link, enter a value into the spreadsheet cell you specified and
watch the pot. Then adjust the pot and watch the spreadsheet cell. You
should see the values within the two applications change in unison.

Note If you link to a Pot object, the linked value is numeric, So you enter a numeric
value into the spreadsheet cell. But if you link to a Switch or Pushbutton object,
the linked value is logical. Linked logical values are shown in spreadsheet cells as
true orfalse . To change the value of a logical value in a spreadsheet cell, enter
true orfalse ,0 or1,on oroff .
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DDE Alarms

Lookout Reference Manual

Cannot establish DDE conversation with <service>, <topic>

This alarm occurs if a Lookout client is unable to connect to the server
corresponding to the given service and topic. The alarm also occurs if the
server terminates the conversation (for example, if the server is shut down).
The alarm is deactivated when the Lookout client successfully connects to
an item on the server.

Verify that the service and topic were typed correctly when creating the
object that is using DDE. Verify that the server application is running. If the
server is on another computer on the network, verify that the network is up.
If the server is on a computer running Windows NT, verify that you are
authorized to log on to that computer and that the current user logged onto
the NT machine has trusted the DDE share to which you are trying to
connect (see the discussion of trusted DDE shares in the Networking
chapter of this manual).

DDE client error for <service>, <topic>, <item>: (received NACK for
advise)

DDE client error for <service>, <topic>, <item>: (received NACK for
request)

Verify that the named item exists on the server and that the server supports
DDE links for the item. This alarm occurs when Lookout is a client.

DDE client error for <service>, <topic>, <item>: (received NACK for

poke)

This alarm occurs if you are using Lookout as both client and server, and
have made a remote connection to an item that is not writable in a
DataTable, Pushbutton, Pot, Switch, or TextEntry. The only Lookout
objects that support writes (pokes) are DataTable, PushButton, Pot, Switch,
and TextEntry. These support writes into their implicit data members only.

If the server is running Windows NT, it is possible that the DDE share on
the computer is configured to support reads (advises) but not writes
(pokes).

DDE client error for <service>, <topic>, <item>: (advise timed out)

DDE client error for <service>, <topic>, <item>: (request timed out)

DDE client error for <service>, <topic>, <item>: (poke timed out)

Verify that the server application is running. Verify that the item exists on
the server. If the server is on another computer on the network, verify that
the network is up.
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DDE client error for <service>, <topic>, <item>: (received invalid

data)

DDE server: corrupt data block poked to item <item>, topic <topic>
Either the server received a corrupt data block from the client or the client
received a corrupt data block from the server. This may be the result of
network trouble. If the alarm is consistent and predictable, then you may
have discovered a bug. Call National Instruments technical support for
further help.

DDE server: failed to post advise for item <item>, topic <topic>

Verify that the client application is running. Verify that the item still exists
on the client. If the client is on another computer on the network, verify that
the network is up.
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With Lookout you can monitor and control your process from any
workstation (node) on the network. You can use the Lookout networking
capabilities to:

» View the same or different screens simultaneously on separate nodes,
* Make setpoint adjustments from any node,

« Acknowledge alarms from any node,

»  Configure specific nodes for monitoring only,

» Configure a peer-to-peer architecture,

» Configure a client-server architecture,

» Configure network nodes to communicate via standard telephone
lines, and

»  Configure network nodes to communicate via radios.

Networking multiple Lookout nodes is a powerful and advanced capability.
This chapter and the examples in it refer to many concepts and terms
explained elsewhere in the manual. Before attempting to work with
networking, make sure you have a strong understanding of the Lookout
architecture and are comfortable working within Lookout on a single node.

To network using Lookout you must meet the following requirements:

*  You must purchase and install on each computer a separate, licensed
copy of Lookout.

* You must equip each computer on the network with compatible
network hardware.

*  You must install Microsoft Windows for Workgroups, Windows 95,
or Windows NT on each computer.

Because Lookout is a native Windows application, it supports all the
networks that Microsoft Windows supports, including Microsoft Windows
Network, Microsoft LAN Server, Novell NetWare, Banyan VINES,
3Com 3+0Open, DEC Pathworks, IBM LANServer, and so on.
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Networking Considerations

Networking with Lookout is just passing data back and forth between two
or more Lookout nodes. In Lookout, data is passed between and contained
within objects. However, there are two basic methods for passing data
between multiple Lookout nodes. The first metholllistilink

Networking which requires a NetDDE (Network Dynamic Data Exchange)
link for each and every value being passed between the nodes.

The second method Table NetworkingTable Networking implements a
data concentratoat each node where only tables (which concentrate the
data) are linked between nodes. Although both methods involve connecting
objects over a network using NetDDE, the implementation and total effect
can be quite different.

If you plan to use one of the NetDDE methods, you will have to configure
automatic NetDDE activation and possibly Trusted DDE Shares. See the
Networking with DDEsection in this chapter for setup instructions.

There is one more method for implementing network-like capabilities
between multiple Lookout nodes. Unlike the first two methods, however,
this technique does not rely on data being passed between Lookout nodes.
Instead, you use PLCs, RTUs, or I/O to share data between Lookout nodes.
This method is callelardware Networking

Multilink Networking

Lookout Reference Manual

Multilink networking consists of passing data from an object on one
computer to another object on a different computer. Once linked, any
change to the value of one object is instantly propagated to and reflected
by the second object on the other computer.
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Node 1

Object 1 |

Node 2

p Object 1

Object 2 |«

Object 3 |«

DDE Links between

- Object 2

Objects on Different Nodes

P Object 3

Object 5 |«

DO®

»{ Object 5

DOD

Figure 14-1. Multilink Networking

The way in which data is passed between two objects across a network
depends on whether or not they are controllable objects.

Linking Controllable Objects

User-controlled objects have a DDE option. These objects include:

* Pot objects,
e Switch objects
» Pushbutton objects.

Controllable objects each have thigesition sourceoptions:Local,

Remote andDDE. When you choose DDE, you instruct the object to take

its value from a remote source. This could be a cell in a spreadsheet, another
DDE aware application, or a second copy of Lookout running on the

network.

Linking Controllable Objects Together Across a

Network

You need at least two computers connected by a functioning network to
use the following example. This example refers to the two computers as

Stationl and Station2.

1. At Stationl, create a Switch object calfdtchl . LeavePosition
sourceat the default setting dfocal.
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New switch | ]

—Position source

Tag:

: o & Local
Action verification messages  Bemote
On = I Pasitiat= I
off= | " DDE

EEfIEE I
i I
[teri I

Control security lewvel: IU IV Log events

Ok | Cancel |

2. At Station2, create a corresponding Switch object calatth1
However, change the Position sourc®E. (Although you are not
required to give objects matching tagnames over a network, it makes
your documentation easier to follow, and your applications easier to
maintain.)

New switch | ]

—Position source

Tag: ISwitcm

: o  Local
Action verification messages  Bemote
On= I EasitiEhn= I
off= | = DDE

Senvice: I\\Stati0n1\NDDE$|
Topic: Ifilename.xls
Iterm: ISwitcm

Control security lewvel: IU IV Log events

(o]

Cancel |

3. InService enten\Station1\NDDE$  , whereStationl  is the

network name of the other computer.

Stationl is the network name of the other computer. The
backslashes$yDDE and dollar sign are required by Microsoft
Windows.

4. InTopic, enterFilename$ , whereFilename is the name of the
Lookout process file on the other computer.
Again, the dollar sign is required but th&P file extension is not.

5. Inltem, enter the name of the object at the other computer that you
want to link to (in this case, the other object is also calleicthl ).

6. Click onOK.
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Test your network by flipping the switch. When you toggle the switch at
either station, it instantly flips at the other workstation. You can add to,
modify, delete, or revise your logic on either computer, completely on-line,
and still maintain the network link between the two objects.

Linking Non-Controllable Objects

If a Lookout object is not a Pot, Switch, or Pushbutton, it probably does not
have built-in DDE capabilities. However, all you are really trying to do is
pass data between two computers. Once the data is in Lookout, any object
can access it, so you can create a DdeLink object to receive data from
another application using DDE or NetDDE. See the discussion of the
DdeLinkobject in Chapter 18bject Class Referenctor more

information. In this example, the other application is Lookout, running on a
second computer.

To Access Real-Time Data at Another Computer

You need at least two computers connected by a functioning network to
follow this example. This example refers to the two computers as Stationl
and Station2.

1. At Stationl, create an Average object. It can average whatever values
you want, but give it the tagnameeragel .

2. At Station2, create a DdeLink object and namedtagel . Although
you are not required to give objects matching tagnames over a network,
it makes your applications easier to maintain.

Create DdeLink E
Tag: IAveragm

DDE parameters:

Service: [\\Station1\NDDE$

Topic: Ifilename!B

ltem: IAverage1|

Ok I Cancel
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3. InService enten\Station1\NDDE$  , whereStationl  is the

network name of the other computer.

Stationl is the network name of the other computer. The
backslashesyDDE and dollar sign are required by Microsoft
Windows.

4. InTopic, enterFilename$ , whereFilename is the name of the
Lookout process file on the other computer.

Again, the dollar sign is required but th&P file extension is not.

5. Enter the name of the object at the other computer that you want to link
to in theltem field (in this case, it is also call@deragel ).

Click onOK.

Finish the definition of the DdeLink object by inserting the DDE
expression into your panel.

After you establish the link, you can connect other objects at Station2 to
theAveragel DdeLink object. Remember, just because you named the
DdeLink objectAveragel does not make it a Lookout Average object.

It just receives data from the Average object at Station1.

Table Networking

Note

Lookout Reference Manual

Table networking consists of consolidating all the data that needs to be
shared over the network in a single table or array of values. You might think
of these tables as “data concentrators”—although they can do much more
than just serve as a repository for data. See the discussiorDatdiEable
object in Chapter 18)bject Class Referenctr more information. You

can link a table via NetDDE to a corresponding table on another computer.
Once linked, the tables update each other on any and all changes within
their databases.

Table networking is one of the most involved and advanced concepts in Lookout.
You should have a complete understanding of objects, database connections,
events, and general Lookout architecture before attempting table networking.
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Node 1 Node 2

DDE Link between
< >
- "Data Concentrators” '@
‘ Object 4

Figure 14-2. Table Networking

Object 4

Linking multiple DataTables for networking purposes is simple enough if
you plan before jumping headfirst into your application. The following
example shows how table networking is done.

This example consists of three computers, each running a copy of Lookout.
Set up three nodes on the network with the names Stationl, Station2 and
Station3. Stationl is the only node directly connected to a PLC, but you
want to monitor and control the I/O from any of the three nodes. The
following diagram depicts the network structure of this example.

1/0 hardware could
be PLCs, RTUs,
controllers, or any —b‘ PLC ‘ ‘ PLC ‘ ‘ PLC ‘ ‘ PLC ‘
other device Lookout T T " -
communicates with.

Station 1

Station 2 ‘ Station 3

Local Area Network

By doing a little planning, you can configure Lookout at Stationl so that
you can reuse its process file at Station2 and Station3. The following
diagram depicts the general design of the Lookout process file at Station1.
Notice that driver objects are connected to the DataTable object using
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dotted lines while all other objects are connected using solid lines. This is
for illustrative purposes only.

Station 1

(Other)
Object

Driver
Object

(Other)

Driver
Object
(Other)

Object Object

Driver Driver
Object Object

The focus of this picture is the driver objects and their connections to the
DataTable. Eventually you will modify this process file to run at Station2
and Station3 by deleting all connections to Driver objects, and then deleting
the driver objects themselves at Stations 2 and 3.

DataTable
Object

(Other)
Object

It is important to route all signals to and from driver objects through the
DataTable If you want to display an analog input from a PLC on a control
panel, do not connect the PLC signal directly to the control panel. Instead,
first connect it to the DataTable and then connect the appropriate DataTable
cell to the control panel. If you need to connect an operator setpoint to an
output on a PLC, do not connect the setpoint directly to the PLC. First
connect the setpoint to the DataTable and then connect the appropriate
DataTable cell to the output on your PLC. This is only necessary for signals
that originate from, or are destined for, a driver object. Although this
procedure adds another step to your Lookout configuration for Station1,

it greatly simplifies the development of the process files for Station2 and
Station3.

Now that you have developed an application at Station1, move over to
Station2. Copy the process file to the Station2 computer and delete all the
connections to and from your Driver objects. Then delete the Driver objects
themselves.

Remember, you do not want Station2 attempting to communicate with the
PLCs because there is no physical connection to that proprietary network.
Station2 should get its information from Station1.
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The only thing left to do is modify the DataTable object at Station2.
Change itsTable location parameter t&DE. In Service enter
\\Station1\NDDE$ . In Topic, enterFilename$ , whereFilename is
the name of the process file at Stationltém, enter the tagname of the
DataTable object at Station1. Your DataTables are now bidirectionally
connected through a NetDDE link.

At this stage, you can easily add more operator stations to the network.
Copy the process file from Station2 to Station3, or to any number of other
Lookout nodes on the network. No changes to the files themselves are
necessary.

Your Lookout network topography should now look something like this.

Station 1

(Other)
Object

DataTable
Object

Driver
Object

(Other)

Driver
Object

(Other)
Object Object
NetDDE

Driver Driver
Object Object
Connections

Station 2 Station 3

(Other)
Object

(Other)
Object

(Other)
Object

(Other)
Object

DataTable
Object

(Other)
Object

(Other)
Object

DataTable
Object

(Other)
Object

(Other)
Object

(Other)
Object
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Hardware Networking
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There is one fundamental concept that must be present in order to
implement the Hardware networking methAd.Lookout nodes you want
networked must have direct communication acceaB f@ur hardware as
displayed in the diagram below. Because of this, the Hardware networking
method is only applicable in certain circumstances.

1/0 hardware could
be PLCs, RTUs,
controllers, or any —b‘ PLC ‘ ‘ PLC ‘ ‘ PLC ‘ ‘ PLC ‘
other device Lookout ‘ ‘ ‘ ‘

communicates with.
Lookout
LE——
=

Station 1 Station 2 Station 3

This is the most straightforward of the three networking methods to
implement. Configure a process file at one node and copy it to all other
nodes that have direct communication access to your hardware. The only
thing to remember when building your process file is to configure all Pots,
Switches, and Pushbuttons with fRemote parameter setting. This

ensures that they stay in sync with the point they are writing to. In other
words, if a switch at one Lookout nodes changes the status of an output, all
the respective switches at the other Lookout nodes will reflect the change
and automatically flip to stay in sync. See B, Switch andPushbutton
descriptions in Chapter 18bject Class Referenctr more information

on theRemoteparameter.

Your hardware, network, and communications topology are the
determining factors on whether you can use hardware networking. The
hardware networking method is seldom available because it is rare that all
your Lookout nodes can communicate directly with all your hardware.
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Multilink and Table Networking Comparison

There are advantages and disadvantages to both Multilink and Table
networking. Multilink is quick and easy for small jobs. However, every
NetDDE link requires processor time, so the more links you have, the more
CPU overhead is used. Remember, each value passed between computers
requires a separate DdeLink object. Your computer can quickly become
bogged down if hundreds of links are constantly sending values back and
forth.

On the other hand, while the Table method may require more initial
planning and development time, there will be only one NetDDE link
between computers connecting the DataTables. This method dramatically
reduces the amount of DDE traffic on the network. That is why table
networking is the method of choice for large systems where computers
are sharing hundreds or thousands of values across the network.

So how many points are too many? There is no single answer, but Lookout
has been used with Table Networking method on systems having over
6000 values, and the network update time is well under one second with
only three percent CPU usage.

Networking with DDE

Lookout uses Network DDE (Dynamic Data Exchange) for client/server
networking.

Two components of Microsoft Windows are required when using Network
DDE: the Network DDE agenNETDDE.EXE and the NetDDE Share
Database Manager (DSDM). Exactly how these components are used
depends on the operating system on which Lookout runs: Windows for
Workgroups, Windows 95, or Windows NT.

The progranNETDDE.EXEis an agent that runs in the background and
transfers DDE messages between computers. This program should be
running before an instance of Lookout is started if you intend for that
session to act as a server. Lookout does not automaticaNERDDE.EXE
itself.
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Running NETDDE.EXE Automatically

The following three sections show how to make sureNEaDDE.EXE
runs every time you start Windows.

Lookout Reference Manual

Windows for Workgroups

1. In Microsoft Windows, choose the Control Panel icon or run
CONTROL.EXHIsing the Program Manageile»Run... dialog box.

2. In the Control Panel window, choose the Network icon.

3. Click on the Startup option.

4. Inthe Startup Settings dialog box, make sure thd&iadle Network
DDE box is checked.

5. Double-click orOK andOK again to close the Control Panel.

Windows 95
In Windows 95, CliclStart»Settings»Taskbar...
In the Taskbar Properties dialog box, choosestaet Menu
Programs tab.

3. Click on theAdd... button.

4. IntheCommand linefield of the Create Shortcut dialog box, enter
NETDDE.EXE then clickNext.
Choose th&tart Menu»Programs»StartUp folder, then clickiNext.

6. Select a name (suchestDDE) for the shortcut; sele&tinish and
OK.

Windows NT

1. Inthe Program Manager, double-click on the Control Panel icon, or
run CONTROL.EXHIsing the Program Manageéite»Run... dialog
box. If you are using NT version 4.00, cli€kart, point toSettings
and choose the Control Panel.

2. Inthe Control Panel window, double-click on the Services icon.

3. From the list of services, selegttwork DDE .

4. Click on theStartup... button.

5. IntheStartup Type box, selechutomatic

6. SeleciOK andCloseto exit the Control Panel.
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Adding a Trusted DDE Share

To allow someone else to connect to a DDE share (for example,

process$ ) on your computer when you are logged in, you rtrust the

DDE share. When another person connects to the share remotely, the
application he connects to is running in your security context, not his own,
because you are the logged-on user. You must give permission for him to
access the share. Even another person who is an administrator cannot trust
a share for your account.

In Windows for Workgroups and Windows 95, trusted shares are
automatically created by Lookout.

In Windows NT, you must use the progrBDESHARE.EXH&o0 add a trusted
share. Exactly how you set this up depends on the level of security you
require. The following sequence of steps describes how to set up a share
that gives everyone on the network full DDE access to Lookout:

1. From the Program Manager, selede»Run... If you are using NT
version 4.00, cliclStart and selecRun.

EnterDDESHARE.EXE

SelectShares»DDE Shares...

In the DDE Shares dialog box, selédd a Share...
In the DDE Share Properties dialog box:

ok D

a. For theShare Name enter the name of the Lookout process file
that you want to share, omitting th&P extension, and adding a
‘$’ at the end. For example, if your process file was
PROCESS.LKPyou would enter:

PROCESS$
on this line.
b. For theStatic Application Name, enter_ookout .

c. FortheStatic Topic Name enter the process file without
extension, such @&ROCESS

d. Leave th&llow start application andis serviceboxes
unchecked.

e. Intheltem Security box, select th&rant access to all
items boX.

f. Click on thePermissions.. button.
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g. Inthe DDE Share Name Permissions dialog box:

— In theNameslist, selecEVERYONEHT there is no entry for
EVERYONEuse theAdd... button and associated dialog box
to create it.

— IntheType of Accessox, selectull Control
— SelectOK.
h. SelectOK.

6. You should now be back in the DDE Shares dialog box. Select the
share you just created and click on Thiast Share button.

7. Inthe Trusted Share Properties dialog box, selednifigte to
Application Enable button; click onOK.

8. Inthe DDE Shares dialog box, click @K.
9. Exit the DDE Shares program.

Note In order for the DDE share to be available, it must be trusted by the user currently
logged in to the computer (using steps 6 through 9). Alternatively, the share may
be provided as a service by selecting the “Is service” box in the “DDE Share
Properties” dialog box. In this case, the share is always available to anyone listed
in the “DDE Share Name Permissions” dialog box.

Note When a Lookout client tries to connect to a DDE server on a computer running
NT, it may query the user for a user name and password that are valid on the server
computer. In this case, the user password should not be NULL, or the attempt to
connect to the server will fail.
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With Lookout you can configure two process control computers for
redundancy, providing automatic transfer of control if the primary
computer should fail.

Note This chapter pertains to systems that implement networking of multiple Lookout
nodes. It is not necessary to read this chapter for stand-alone systems. You should
understand process filesLKP ) and state files.(ST ) before using attempting to
use this chapter.

You can set up computer redundancy using the Loakandbyfeature.
Standby refers to a network configuration in which one computer is
designated thprimary computer and another is designatedstia@dby
computer. The primary computer normally monitors and controls the
process while the standby computer monitors the primary computer. If the
standby node fails to receivéhaartbeatfrom the primary node within a
certain time period, the standby computer automatically takes over and
assumes the role of the primary computer. The following figure depicts a
typical Lookout network structure with the standby option configured.

1/0 hardware could
be PLCs, RTUs,
controllers, or any PLC
other device Lookout
communicates with.

network.lkp

primary.lkp ' primary.lkp network.lkp

IE—

Primary Machine Standby Machine

Local Area Network
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Standby Basics

There are three basic principles assumed in the diagram above.

First, both the primarand standbycomputers must have direct access to
your field I/O. If the primary computer fails for any reason, you cannot
rely on it anywhere in your backup strategy. Your standby computer
must have the same direct access to all your 1/O, because it will assume
the responsibility of the primary computer. There are several ways to
accomplish this, depending on your hardware, network, and
communications topology. Call National Instruments technical support
for suggestions if you need help.

The second principle is that you can designate any node on the network as
the standby computer. It does not need to be the closest physical computer
on the network, though this is typically the case due to the restraints
imposed by the first principle. During normal operations (that is, while

the primary computer if functioning properly), the standby computer is
identical to all other nodes on the network. In other words, Lookout is
running identical process files on all network nod¢STWORK.LKMN this
example). However, the standby computer should also have a copy of the
primary computer process file in its Lookout direct®RIMARY.LKP in

this example. As soon as the standby computer fails to receive a scheduled
watchdog signal from the primary, it automatically closes the
NETWORK.LKProcess file and opens tRRIMARY.LKP file. From that

point on, the standby node assumes the role of the primary computer and
all other Lookout nodes automatically recognize this fact.

Note When a failover occurs, (that is, when the standby computer takes control of the
process), all Lookout Network DDE links from other computers to the primary
computer are automatically redirected to the standby computer.

Lookout Reference Manual

The third and last standby principle takes no additional configuration on
your part, but is important to understand for peace of mind. A stand-alone
Lookout application is responsible for periodically updating its own state
file. In a standby system configuration, the primary computer not only
updates its own state file, but also the state file of the standby computer.
When a failover occurs, the standby computer takes over where the primary
computer left off, ensuring bumpless transfer of control.
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Failover Scenarios

There are four reasons for the standby computer to take control of the
process:

* The primary computer is down (that is, it is not turned on, Windows
is not running, or an application fault has locked the computer).

« The primary computer is running, but it is not running Lookout.

e The primary computer is running Lookout, but it is not running the
correct process file.

»  The primary computer is running the correct process file within
Lookout, but the two computers cannot communicate over the
network.

The purpose of the standby feature is to provide automatic failover to a
second computer. It does not automatically return to its previous
primary-standby status once your network or other problems are corrected.
Actually, the standby computer will automatically switch back from the
primary process file to the standby process file as soon as it detects that the
primary computer is back up and running. You should, however, copy the
state file from the standby computer back to the primary computer before
restarting Lookout on it if you want a bumpless transfer.

To restore your Lookout network to its original setup (that is, with the
primary computer running iBRIMARY.LKPfile and the standby computer
running itSNETWORK.LKHile), first ensure bumpless transfer by copying
the state file from the standby computer back to the primary computer. Do
this before you restart Lookout on the primary computer if you want to have
the settings in their current state.

Configuring Standby

Follow this general procedure to implement the Standby feature:

1. Define network settings for both computers. SedthBefine
Network Settingsection below for information on how.

2. Ensure that the primary computer has network access to the Lookout
directory on the standby computer hard drive. Sed@ thEnable File
Sharing in Windows 3.14ndTo Enable File Sharing in Windows 95
and Windows NEections of this chapter for information on how.

3. You must enable file sharing in order for Lookout on the primary
computer to update the state file on the standby computer.
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4. Copy the process file from the primary computer to the Lookout
directory on the standby computer. In the previous example this file
was namedRIMARY.LKP.

5. Configure Lookout standby settings for both computers. SeEothe
Configure Standby Optiorsection of this chapter for information on
how.

To Define Network Settings
On both the primary and standby computers:
1. In Microsoft Windows, open the Control Panel.
2. Inthe Control Panel window, chodsetwork.
3. IntheNetwork dialog box, assign the computer a name.

Network EHE

Configuration Identification |Access Controll

Windows uses the following infarmation to identify wour
computer on the network. Flease type a name for this
computer, the waorkgroup it will appear in, and a short
description of the computer.

Computer name: ICDmputer_1

YWarkgroup: ILDDkD ut_Systern
Computer -
Description: Ipcwm%

oK I Cancel |

4. Make theComputer Name of the primary and standby computers
consecutive. Give the primary computer the first name of the pair, and
the standby computer the second name of the pair. For exatipie,
andXXxBor System01 andSystem02 . Notice in the examples that
the names are identical except for the last character.
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5. Make sure both computers belong to the s@fekgroup .
In the Windows 3.1.1, choose tS&artUp option.

In theStartUp Settingsdialog box, check thEnable Network DDE
check box.

8. ChooseOK to accept your settings.

If you change the settings, the computer prompts you to restart the
computer.

To Enable File Sharing in Windows 3.1.1
1. Configure thestandbycomputer to be able to share files:
a. In Microsoft Windows 3.1.1, choose the Network Setup icon.
b. IntheNetwork Setup dialog box, choose Sharing.
c. IntheSharing dialog box, check the box enabling file access by

others.
'gl 1 want to be able to give others access to my files.
Run ‘File Manager® to share your files with Cancel

others.

B want to be able to allow others to print to my printer(s].
o

Run "Print Manager’ to share your printer(s] with
others.

If you change the settings, the computer prompts you to restart
Windows.

2. Configure thestandbycomputer so that the Lookout directory on its
hard disk can be shared with the primary computer:

a. In Microsoft Windows, select the file manager icon.
b. Inthe File Manager window menu bar, seleigk»Share As...
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Lookout Reference Manual

Share Name: [LODKOUT |
Path: [C:ALOOKOUT | [Cancer |
LComment: | | -m
[ Re-share at Startup
Access Type: _R§
9] Read-Only

) Depends on Password

Full Access Password: I:I

[ Passwords:

In Path, enter the path name of the Lookout subdirectory. For
example, ente€:\LOOKOUT.

In Share Name enter the name you want to assign to this
directory. Make the name recognizable. In this example, call the
directoryLOOKOUT

In the Share Directory dialog box, ensure that the check box
enablingReshare at Start-Upis selected.

In the Share Directory dialog box, ensure that the check box
enablingFull access is selected and sel@ht.
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To Enable File Sharing in Windows 95 and Windows NT

1. Configure thestandbycomputer to be able to share files using the
sharing options in the Network control panel.

Network EHE

Configurationl Iclentification  Access Cantral |

— Control access to shared resources using:

" Share-level access control
Enahles you to supply a password for each shared
resource.

& Userlevel access contral

Enahles you to specify users and groups who hawve
access to each shared resource.

Obtain list of users and groups from:

Lookout_System

oK I Cancel |

2. Select the Lookout directory on the standby computer and configure it
to be shared.
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lookout Properties EHE

General Sharing |

 Mat Shared
— & Shared As:

Share Name: ILDDkDut

Comment; I

MName: Access Rights:

Eemowve | Erlif. |

oK | Cancel | Apply |

3. Using the Add option, add the authorized computers or users you want
to be able to share to. Make sure full access privileges are granted.

To Configure Standby Options
1. On theprimary computer:
a. From the Lookout menu bar, sel@tions»System...

b. IntheSystem Optionsdialog box, select the check box to enable
Lookout toSave state data every minutes

You can change the frequency if desired.
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System Options | ]
Startup process file: Ifilename.lkp Log alarms to:
—If security level is below: LFT1:
I8 Lookoutwill always be maximized LPTZ: |
|5 User cannot switch to another prograrm
{limited support for Windows NT) Change Registration Info |
|4 tenu bar will not be visible
|4 tenu and title bars will nat be visible Sy - |
2 Limit active popups to: |4 {1-94) oK. I
(0-2)
) Cancel |
—Yirtual Keyboard Pops Up On
[~ Left Mouse Click Iv!
¥ 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

2. In theSystem Optionsdialog box, select th8tandby button. You
should now see thetandby Optionsdialog box.

a. IntheStandby Optionsdialog box, choosBrimary computer.

b. IntheSave standby state in filalata field, enter the full path
name to where you want to save a duplicate copy of the state file
on the standby computer. In this example, the Workgroup network
settings are defined such that drizeon the primary computer
represents drive: on the standby computer.

Standby Options | ]

¥ Primary computer

Sawe standhby state in file: ISl\IDDkDut\primary.lst

1 Standby computer

LaEd pracess file

ififie pulsE i EARDREE ISDD SEEEHES

c. SeleciOK to save your changes.
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3. On thestandbycomputer:
a. In Lookout, seledDptions»System...
b. IntheSystem Optionsdialog box, select thBtandby...button.
c. IntheStandby Optionsdialog box, choos8tandby computer

Standby Options | ]

T Primary computer

S standbsstatelfile: I

¥ Standby computer

Load process file IC:\LDDkout\primaw.lkp|

if no pulse from FAROIKOR in |1 50 seconds

d. IntheLoad process filedata field, enter the full path name of the
process file you want Lookout to automatically load if a failover
situation should occur.

To continue the example, enter:
C:\LOOKOUT\PRIMARY.LKP

Notice that the path name is different from what you entered in
Step le. This is because you are now at the standby computer,
referencing the local hard disk.

e. Inthefno pulse from...data field, enter the desired frequency of
the watchdog timer. The standby computer loads the identified
process file and assumes control of your process if no pulse is
received from the primary computer within the watchdog timeout
period.

f. SelectOK to save your changes.
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This chapter describes Lookout menu bar pull-down commands available
in Normal mode (that is, not Edit) mode.

=~ Lookout - (untitled) - [Control Panel]
4 File

Open... Ctrl+0

Every menu command has a predetermined security level associated with
it. Only operators whose security levels are equal to or greater than that of
a particular command can access that menu command. See Chapter 10,
Security for more information on security.

File Commands

File»New

File»0pen

Security Level: 9
Shortcut Keys: <CTRL+N>

TheFile»New...command is the first step in creating a new process file. It
is important to notice that you must useRile»Save...orFile»Save /5. ..
command to save your work and create a new process file.

Security Level: 8
Shortcut Keys: <CTRL+O>
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Use theFile»Open... command to open a process file for execution.
Lookout can only execute one process file at a time. If there is already a
process running, Lookout asks if you want to abort the currently executing
process before it opens a new process file.

When you seledtile»Open..., a dialog box pops up that you can use to
select the current disk drive/directory and scroll through a list of process
files. Once you find the process file you want to open, click on the file name
in the file list box or type the file name and press@e button, or just
double-click on the file name in the list box.

Open Process File EHE
Lookin: Ia Samples j gl 5

File name: ISvgaevaI.Ikp Open

Files of type: IProcess Files™lkp) j el |

If a process file is already open when you select a new file, a message box
pops up asking if you want to abort the current process. The current process
continues to execute until you answer yes.

File»Close

Security Level: 8
Shortcut Keys: none

TheFile»Closecommand halts execution of the currently loaded process
file. If you made changes to your process file and have not saved your work,
Lookout first prompts you to do so before letting you close your process.

Lookout =]

@ Ok to abort current process?

[ila] |
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The process continues to execute until you answer Yes.

é Caution TheFile»Closecommand shuts down process execution—be sure that this is what
you want to do before selecting this command. Your Lookout application may be
controlling critical processes and shutting it down could cause serious problems.

File»Save

Security Level: 9
Shortcut Keys: none
The File»Save command saves the currently executing process to disk.
Lookout replaces the old process file on disk with a new version that
reflects all changes made: new or deleted objects, different display
characteristics, new or modified 1/0O connections, setpoint adjustments, and
so on. This includes saving changes to.th®, .LKS , and theLST files.
See Chapter 33etting Startedfor more information about these files.
If you are creating a new process file from scratchi-tlee Savecommand
invokes theSave Process File As.dialog box, prompting you for
instructions on naming the file.

Save Process File As... EHE

Sawve in: Ia My_Apps j gl

apps ry_2nd.lkp & tabletestlkp

chbscrshts. kg oy 3rellkp tabletest? lkp

dagl lkp nada.lkp ] therm.lkp

demo.lkp samplel.lkp & throtle. Ikp

donutlkg scrnshot?.lkp & timetst kp.lkp

hyperlkp scrnshotsre.lkp tutarial.lkp

& jrml lkp spinnerlkp

ry_1stlkp & tablesamp.lkp

File name: Inewdemo.lkp \ﬂl

Sawve as type: IProcess Files™lkp) j el |

[ Bratectfile frarm et withyaur sceaunt namey passwerd

File»Reopen

Security Level: 8
Shortcut Keys: none

TheFile»Reopencommand reloads the currently executing process from

disk. This in turn clears all alarms from the alarm window. All trends and
setpoints, however, retain their previous values.
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e»Print»Alarms

Fil
File»Print»Events

Print Alarms | ]

HF LaserJet 4/4k Flus on HF on

— Print range

 Today
 “astarday

e T i week
 Lastweak
€ This month
 Lastmaonth
& This yaar

 Range:

F=rr I
e I

mm/dedfyy hhimm

Runtime Menu Commands

Security Level: 1
Shortcut Keys: none

Use theFile»Print commands to print alarm and event reports. When you
select one of these commands, a dialog box appears, prompting you to
specify the time span to be printed. UseRhiat Range option to specify
any arbitrary time span (in military time). Notice that the Alarm and Event

dialog boxes are slightly different. See Chapteklarms for more
information on printing alarms.

Cancel |
— Printouts

 Snapshot Only
& Snapshot & Journal

— Columns:
¥ Group
¥ Priority
¥ Tag

Font... | 10 pt Courier Bald

Print Events | ]

— Print range

 Lastweak
€ This month
 Lastmaonth
& This yaar

 Range:

F=rr I
e I

mm/dedfyy hhimm

Font... | 10 pt Courier Bald

HF LaserJet 4/4k Flus on HF on

Cancel |

File»Log on

Lookout Reference Manual

Security Level: 1

Shortcut Keys: <CTRL+L>

Use theFile»Log on...command to log on to Lookout as the current

operator/integrator with your predefined account name and

password—although Lookout does not necessarily require a password.

See Chapter 1&ecurity for more information.
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File»Log off

File»Password

File»Exit

Chapter 16 Runtime Menu Commands

Welcome to Lookout [<]
Account name: IMy_Name
Fassword: I

Lo | ok | cancel |

Only one person can log on at a time. You can also initiate this command
by clicking on the account box in the status bar near the bottom left hand
corner of the screen, where the account name appears.

Security Level: 1
Shortcut Keys: <CTRL+L>

TheFile»Log off command instantly logs off the current account name and
leaves (nobody) logged onto the system. You can also initiate this
command by clicking on the account box near the bottom left hand corner
of the screen, where the account name appears. Wheéetheme to

Lookout dialog box appears, select theg Off button. See Chapter 10,
Security for more information.

Security Level: 1
Shortcut Keys: none

Use theEile»Passverd... command to change a password. People can
easily change their own passwords as needed with this command. Lookout
also keeps track of how old any given password is so that you can monitor
password age. See Chapter $8¢urity for more information.

Security Level: 8
Shortcut Keys: none

TheFile»Exit command halts the executing process and exits Lookout.
After selectingrile»Exit, Lookout gives you the opportunity to save the
process file and asks you to verify that you want to abort the current
process.
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A Caution  TheFile»Exit command shuts down process execution—be very sure that this is
what you want to do before selecting this command. Your Lookout application may
be controlling critical processes and shutting it down could cause serious
problems.

Edit Command

Edit»Edit Mode

Security Level: 9
Shortcut Keys: <CTRL+SPACE>

The Edit menu commands are only available when Lookout is in Edit
Mode. You can use Edit Mode to create and/or modify a process file. It is
important to notice that Lookout remains on-line, even when in Edit Mode!
Take care when assigning security levels 9 and 10 to system accounts as
anyone with these security levels has access to this command.

The menu bar at the top of the Lookout screen adds additional commands
when you toggle into Edit Mode. You can use these additional commands
for process configuration. See ChapterBdit Mode Menu Commands

for more information.

Option Commands

Options»System

Security Level: 9
Shortcut Keys: none

TheOptions»System...command is used to configure various
system-level operating parameters. The first parantetarnup process

file, instructs Lookout to automatically load a predetermined process file
every time it starts. This command, used in conjunction with the method
described in the Automatic Process loading section of ChapBstng
Started ensures that any time your computer reboots or Windows restarts,
the appropriate application loads. You can also specify a particular Control
Panel to maximize upon startup. See Panel object definition for additional
information.
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System Options | ]

Startup process file: I Log alarms ta:

—If security level is below: LFT1:

Lookoutwill always be maximized LPTZ: |

User cannot switch to another prograrm
{limited support for Windows NT) Change Registration Info

ID_
ID_

ID_ tenu bar will nat be visible
ID_

0

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 files\national instruments!loakouty
Titne zone: ™ Currently within Daylight Savings Time
I(GMT—B:DD) Central Standard Time, Mexico City, Georgetown (Texas) j

The second parameter is theg alarms to setting that defines whether to
send alarm records to the printer automatically as they occur—and if so,
through which port. Alarm records include alarm activation,
acknowledgment, and deactivation. Normally, this should be set to none
and the LookouEile»Print»A larms... command should be used to print
custom alarm reports on demand.

Use the third set of parameters, in theecurity level is belowarea,
to define windowing limitations based on the security level of the user
currently logged on. See Chapter S@curity for more information.

Set theVirtual Keyboard Pops Up On parameter to suit your personal
preference.

The Save state file everyv (1-1440) minutesparameter defines the
frequency at which the Lookout State fileST ) is updated. The Lookout
state file contains setpoints and other important data values held within
objects. It is normally updated when the Lookout application file is saved,
closed or exited. However, hardware on which Lookout is installed may be
vulnerable to power upsets. When there is a power loss, Lookout, like all
software, immediately shuts down. In such cases, it does not have a chance
to update the state file. This parameter tells Lookout to save data to the
state file periodically. On subsequent restart, Lookout reinstates all of the
setpoints and other important data values that were last captured in the
state file.
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Options»Accounts

Lookout Reference Manual

Use theChange Registration Info...button to enter registration data, such
as your key code. See Chaptelrtfroduction for more information on
Registration

The Standby... button, configures your system for computer-level
redundancy. See Chapter Bedundancyfor more information.

You can set the root directory where Lookout logs your spreadsheet,
Citadel database, event files, and alarm files in this dialog box. In the
figure, Data files locationspecifiesC:\program files\national
instruments\lookout as the root directory under which all data logging
should begin. Depending on which logging techniques are implemented,
Lookout may store the files in additional subdirectories under the specified
root directory.

Use theTime zonesetting to make sure Lookout saves data to the Citadel
database with International Coordinated time stamps (Greenwich Mean
Time.). Based upon your selection, Lookout automatically converts the
International Coordinated time stamps back into local time when plotting
trends. This ensures your database reflects the correct local time wherever
you are using it. Be sure to selBetylight Savings Timewhen your region
observes these clock adjustments.

Security Level: 10
Shortcut Keys: none

Use theOptions»Accounts...command to create, revise, and delete
system user accounts. See ChapteS&@urity for more information on
accounts.
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Account Maintenance

aitchrmark

Create...

Fewvise..

Delete...

Dane

du

2 accounts listed

aitchmark's account

Security level: 10

Last login: MNewer
Idle time: 45 minutes
Logins: 0
Password : Yeas
Fassword age: 0 days

Options»Modbus

The Options»Modbus...command only appears when a Modbus object
exists in the currently executing process file. This command calls an
information box that describes the Modbus version settings and provides
statistical data on protocol communications. See Chapté&Hj8¢ct Class
Referencefor more information on thilodbusobject class.

Options»Serial Ports

Security Level: 9
Shortcut Keys: none

Use theOptions»Serial Ports... command to configure your computer
serial port communication topology. Each serial port can have a unique
setting: Hardwired, Dial up, or Radio. See Chapte&edgjal
Communicationsfor more information.

© MNational Instruments Corporation 16-9 Lookout Reference Manual



Chapter 16

Runtime Menu Commands

Serial Port Settings | ]
Serial port: ICOM1 'l Feceive gap: |5

—Serial connection bytes
-~ .

Hardired BiSidely e 1
¢ Radio (RT5/CTS) A e Ef: |1DD

[MEEES

—Dial-up settings
Dialing prefic [aTxamvEDT

Fetries:

|3
YWait for connection: IBD seconds
|2

Fause hetwean calls: secands

Defaults | Accept I Cluit |

Options»Import APT Database

TheOptions»Import APT Database...command only appears if a Tiway
object exists in the currently executing process file. Choose this command
to import an APT tag file and create new database members for the selected
Tiway object. See Chapter Beveloper Tourfor information on object
databases. Also see ChapterQ@Bject Class Referender information on

the Tiway Object Class and th&PT database.

Run Commands

Run»Add

Lookout Reference Manual

Security Level: 9
Shortcut Keys: none

TheRun»Add... command adds up to ten DOS-style commands to the run
submenu list. Operators subsequently invoke these commands with a click
of the mouse—without leaving Lookout. For instance, you might want to
print a custom report on demand. The following example loads Excel and
runs the macrdaily.xim , which pulls historical data off the hard drive,
places it into a preconfigured report template, and sends it to the printer.
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Add Bun Command

Description:
Command Line:

Security level

IDain Feport

Ic:\excel\daily.xlm

o

 |conic
& Mormal

@ iimiass Add Catiee! |

Test |

The Security Level setting applies to the any command you are add or
revise. This means you can configure multiple commands, some of which
may only be invoked by high level operators.

Run»Revise
Security Level: 9
Shortcut Keys: none
Use theRun»Revise...command to modify previously configured run
commands.
Command: IDain Feport j
Description: IDain Feport
Cormmand Line: IC:\exceI\dain.xlm
Security level |9|
 |conic
f. rI:Jdg;:nrrilzed Bevise I Cancel Test
Run»Delete

Security Level: 9

Shortcut Keys: none

Use theRun»Delete...to remove previously configured run commands.
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Alarm Commands

Alarms»Show

Security Level: 1
Shortcut Keys: <CTRL+A>

The Alarms»Show command instantly displays the alarm window as a
floating style window if it is not already being displayed. You can select
this command when you want to quickly and easily locate the alarm
window from any location on any control panel. Notice the shortcut
keystroke <CTRL+A> You can also call the alarm window by clicking on
the alarm box in the far right end of the status bar at the bottom of the
screen. See ChapterAarms for more information.

Alarms»Display Options

Security Level: 1
Shortcut Keys: none

The Alarms»Display Options...command changes the display style of
the alarm window (Top, Bottom, Floating). You can also use this command
to modify internal alarm display formats such as font, header, and various
alarm information. See ChapterMarms for more information.

—Window style Show:
 Top V¥ Header
" Bottom ¥ Group
" Floating Iv Friority
0 ¥ Tag

—Window height ———

|3 lines (2-20) ’—I
oK

Fant... | Cancel |

10 pt Arial Bold

Alarms»Filter Options

Security Level: 2
Shortcut Keys: none
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Use theAlarms»Filter Options... command to filter the alarms displayed
in the alarm window by group, priority, and occurrence. See Chapter 9,
Alarms for more information on filtering alarms.

Alarm Filters | ]

—Display alarms

ost recent occurernces At or abowve priority
—Display Groups ———— I1 (1-10)

Include old alarms:

ID (0-500)
Display All |

I~ All groups

All 8 groups selected
¥ Audible alarms Catiee! |

Alarms»Print

Security Level: 1
Shortcut Keys: none

TheAlarms»Print... command invokes a dialog box you can use to
specify the time period of the alarms you want to print See Chapter 9,
Alarms for more information on printing alarms.

Print Alarms | ]

HF Laserdet 4/4h Plus on Optra on

—Printrange—————— -
.
[ol:

f".Yesterday Cancel
 Pravious 24 hours )
: — Printouts

 This week
 Lastweek C Snapshat Only
" This manth & Snapshot & Journal
 Lastmonth
@ T

Tk — Columns:
 Range:

Frar; Ii ¥ Group
To li ¥ Priority

mm/dedfyy hhimm /Ri=g

Font... | 10 pt Courier Bald
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Alarms»Select All

Security Level: 2
Shortcut Keys: none

The Alarms»Select Al command is a shortcut method for selecting all
visible or non-filtered alarms for acknowledgment. Alarms that are not
visible because of filtering or because the alarm window is minimized will
not be selected. This is especially useful if your process is experiencing
high numbers of alarms. Selecting each alarm individually can be very
time consuming. See ChapterAarms for more information on
acknowledging alarms.

Alarms»Deselect All

Security Level: 2
Shortcut Keys: none

This command is a shortcut method for deselecting all alarms that are
currently selected for acknowledgment. If you want to deselect only
specific alarms, click on the individual alarm line. See Chaptate®ms
for more information on acknowledging alarms.

Alarms»Acknowledge

Security Level: 2
Shortcut Keys: none

Operators select thslarms»Acknowledge...command to acknowledge
alarms that are currently selected for acknowledgment. See Chapter 9,
Alarms for more information on acknowledging alarms.

Window Commands

Window»Arrange Icons

Window»Arrange Iconsarranges the control panel icons across the
bottom of the Lookout workspace in neat columns and rows. Lookout
spaces them according to the setting for icon spacing in the Microsoft
Windows Control Panel.

Window»Minimize All

Window»Minimize All minimizes all control panels and displays their
icons across the bottom of the Lookout workspace.
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Window» nTitle

The titles of all control panels appear at the bottom of the Window menu,
each with a number you can use when selecting panels with the keyboard
instead of the mouse. You can locate a particular panel by finding its title
in this list and selecting it. Lookout then displays the panel in the
workspace. Of course, if the panel is outside of the visible workspace, you
may have to scroll around in the workspace to make the panel visible.

Window»More Windows

If you have too many control panels to fit in the window menuMloee
Windows command appears at the bottom of the Window menu. The
Window»More Windowscommand pops up a dialog box you can use to
scroll through the control panel titles and select the window to display by
double-clicking on the panel title.
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Edit Mode Menu Commands

Note

A Caution

This chapter describes the Lookout menu bar pull-down commands
available in Edit mode. You use Edit mode to perform all system
configuration and editing. To toggle into and out of Edit mode,
selectEdit»Edit mode, or press <CTRL+SPACE>.

When you toggle into Edit mode, Lookout adds four additional menu
pull-downs to the menu bamsert, Object, Arrange, andChange In
addition, it adds several submenu commands t&thiepull-down menu.
This chapter describes all the commands accessible while in Edit mode.

Lookout continues execution of the process file while in Edit mode. From the very
beginning of developing a new process file, Lookout is on-line, running any
control logic you have configured to that point. Create a new object, connection,
or expression and Lookout immediately adds it to the currently running process
file. Because Lookout remains on-line all the time, you never have to shut down
the process to add or delete controllers, 1/0O points, or modify your logic.

Take extreme care when assigning security levels 9 and 10 to user accounts. Both
of these security levels can access Edit mode and modify a process file!

Edit Commands

Edit»Undo

Security Level: 9
Shortcut Keys: <CTRL+Z>

You can use thgdit»Undo command to undo the last ten (10) changes
made to a control panel. You cannot, however, undo all changes. You can
only undo graphical changes, not underlying object or logic modifications,
such as connections or ranges.

For example, create several objects and insert them on a control panel. Add
some text. Now move them around the screen, delete them, change fonts,
colors, and so on with tighangemenu command. Lookout keeps track of
these graphical changes in a ten-deep stack. You can therkskteldindo

and Lookout will undo the most recent change. Séda»Undo again
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Edit»Cut

Edit»Copy

Edit»Paste

Note

Lookout Reference Manual

and Lookout will undo the next most recent modification, and so on.
There are several things, such as invoking revise dialog boxes, that can
wipe the Lookout undo buffer clean. Do not be surprised if you cannot
undo something that happened several steps previous to your action.

Security Level: 9
Shortcut Keys: <CTRL+X>

TheEdit»Cut command removes selected items from the control panel and
moves them to the Windows Clipboard. You can paste these items back
onto the same control panel or a different control panel.

Security Level: 9
Shortcut Keys: <CTRL+C>

TheEdit»Copy command copies selected items from the control panel to
the Windows Clipboard. You can then paste these items onto the same
control panel or a different control panel.

Security Level: 9
Shortcut Keys: <CTRL+V>

TheEdit»Pastecommand retrieves previously cut or copied information
from the Windows Clipboard, and pastes it on the active control panel.
You may repeatedly paste the same information from the Clipboard until
you cut or copy new items into the Clipboard.

When you cut or copy an item on a control panel, Lookout remembers the position
(X-Y pixel coordinate) of the item relative to the source panel upper left corner.
When you subsequently paste the item onto another control panel, Lookout pastes
it at the remembered position. For this reason, when you paste an item onto a
smaller panel, it might not be visible; rather its position may be outside the panel
dimensions (to the right or below). You may have to resize the panel to see the
pasted item.
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Edit»Delete

Edit»Select All

Edit»Edit Mode

Chapter 17 Edit Mode Menu Commands

Security Level: 9
Shortcut Keys: <Delete>

TheEdit»Deletecommand removes the current selection from a control
panel. This command is disabled if nothing is selected. You can delete
individual objects, graphics, and expressions or you can lasso large groups
of items for deletion. If you delete something by mistake, select the
Edit»Undo command and the deleted item reappears on the control panel.

Deleting an object from a control panel only erases the graphical
representation of that object, not the object itself (se®tject»Delete
command later in this chapter). For example, you can display on a control
panel a pulse timer whose output signal is connected to another object. If
you delete the timer display off the screen, the underlying timer object is
still present, working in the background.

Security Level: 9
Shortcut Keys: none

The Edit»Select All command selects all the displayed entities on the
active control panel.

Security Level: 9
Shortcut Keys: <CTRL+SPACE>

This command acts as a toggle switch you can use to flip into and out of
Edit mode. Lookout only toggles to and from edit mode when a process file
is running. When Lookout is in Edit mode, the status bar at the bottom of
the Lookout window changes color from gray to yellow and displays
different information.
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Insert Commands

Insert»Displayable Object

15 Note

Lookout Reference Manual

Security Level: 9
Shortcut Keys: <Insert>

Thelnsert»Displayable Object...command invokes a list box you use to
select a pre-existing object for display on the active control panel. This
command does not create a new object, it inserts on the screen a display
element representing the selected object.

Display Object

1
AlarmHelpPl
AlarmHelpPhi
ChocolatePipe
CookiePanelPh
CookieRecipe
DatalogTrend
Flow
FootPulse
GasFlowSwitch
GingerPipe
HEANDR
HSPump1
HSPump2
HSPump3
HSPump4
InfaPh
InfaPh1
Log&larmSecPh
LogHelpPh x|

Fushbuttan 117 tags listed

oK | Cancel |

Immediately after clicking on th€©K button, a second dialog box appears for you
to use in choosing the display characteristics of the selected object. What this
dialog box looks like depends on the object class of the selected tagname.
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Insert»Expression

Insert expression [ ]

Chapter 17 Edit Mode Menu Commands

Security Level: 9
Shortcut Keys: <CTRL+E>

Thelnsert»Expression...command is a flexible, real-time calculator.

It creates, calculates, and then displays the result of spreadsheet-style
formulas that include a mixture of constants and signals from objects.
There are over fifty built-in functions that you can use in expressions
including logical, mathematical, statistical, text and trigonometric
functions. See Chapter Expressionsfor more information.

—Signals:

(class)

Tags: Data members:
$keyboard g Chemical active
$Swstem Chemical.unacked
AddressPanel cormrm.active
AddressPh comrm.unacked
Alarm1 DDE.active
Alarmz DDE.unacked
Alarm3 Disk.active

Alarmd Disk.unacked
Alarmb Lookout.active
Alarmb x| |Lookoutunacked x|

Faste | $Alarm.active

numeric

0] I Cancel |

Insert»Text/Plate/Inset

Security Level: 9
Shortcut Keys: <CTRL+T>

Uselnsert»Text/Plate/Inset...to add text and/or three-dimensional

plates and beveled insets to a control panel. This dialog box has two
windows—one to enter the text you want (if any), and another larger
window that serves as a preview screen for your current selections. The
preview window lets you view the display characteristics before you
selectOK and insert the text, plate or inset.
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Insert text/platefinset ]

Text INationaI Instruments

Text colar S oy F o
. .. . ackground style rame style
&+ Flate  Black
EEEEEEEEE EEEE © P vt
Background color
 Rectangle & Mone

& Transparent

LN HN
ENENEEEE

 Justify left & Justify centered  Justify right

National Instruments|

oK |
=N

Cancel

18 pt Arial Bold

You can easily create plates and insets by selecting the appropriate
Background stylewithout entering any text. Plates and insets are useful
tools that you can use generously when creating control panel layouts.
They work especially well for grouping or segregating data. Take a few
minutes to experiment with different fonts, text colors, background colors,
and so on.

Insert»Graphic

Security Level: 9
Shortcut Keys: none

Use thd nsert»Graphic... command to display Windows
Device-Independent BitmaBMP) and Windows Metafile \(WMP graphic
files on a control panel. This dialog box lists all bitmap and Windows
metafiles located in theRAPHICSsubdirectories under the raddOKOUT
directory. See Chapter &raphics for more information.
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Select graphic

I_1 arrows
I_1 conveyor
|1 hoppers
Elindicatr}
I_1 meters
-1 misc

I_1 mixers
|1 motors
|1 pipes
|1 pumps
|- switches
|1 system
|_1 tanks

I_1 valves

|

\

o)
%

/,,,,”//////

e

al
i Nl f
indicatr

rEfisEEret Eixel:

-

|
{
.“\\\\\

Edit Mode Menu Commands

7
4

=

”””/////é
o

.

&

Cancel |

77 graphic images % ID v ID

o]

Insert»Scale

Security Level: 9
Shortcut Keys: none

Thelnsert»Sale...command invokes a dialog box you use to create your
s are useful with bar graphs,

own custom scale in a matter of seconds. Scale
sliders and trend charts.
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Insert scale | ]
Crientation
kinimurm: ID
10; ED L e o] hendmum: 1aa
B @ 0 10
kajor unit: |1D
D% ED B R inar unit: [25
10 10 w0 inar unit: .
left side, increasing up V Minor tick marks

IV Lahels Cancel |

Lakel format:
Lakel font... | IGeneraI j

18 pt Arial Bold

Click on theOrientation you want and fill in thévlinimum and

Maximum values for the scal&lajor unit specifies the number of units
between major tick marks. Only major units have labels. You can remove
labels from your scale altogether by deselectind #i®els box. Minor

unit specifies the number of units between minor tick marks. You can
remove minor tick marks by deselecting Mimor tick marks box.

Color, Label format, andLabel font can be specified for special effects.

Insert»Control Panel

Lookout Reference Manual

Security Level: 9
Shortcut Keys: <CTRL+P>

Use thelnsert»Control Panel...command to add control panels to your
process. Control panels are objects and, therefore, must have Tiague
names. However, you can repeatTitie of a control panel as many times
as you want. Additionally, you do not have to follow the tagname syntax
guidelines when filling out a panéltle field. See thé*anelobject in
Chapter 180bject Class Referenctr more information.
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New Control Panel

Tag: IPaneI3

Title: Ipressure gauges|

—Panel type Background color:

& Mormal

Ll [ ||
 FPopup ........

 Popup no icon

— Security levels
Yiewing: ID
Control: ID

Height: |384 Cancel

e
Wiekt: [512

Insert»Positions

Security Level: 9
Shortcut Keys: none

& right of
 |aft of
 above
 helow
 centered on

current selection

by |1D pixels
coc |

Thelnsert»Positions...command tells Lookout where on a control panel
to place the next inserted item. The direction and distance specified by this

dialog box are relative to the currently selected item on the active control
panel.
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The following example demonstrates how the position settings would work
in a typical case

 Control Panel  Control Panel

Select a bar graph The next item is inserted
10 pixels to the right of the
selected item.
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Object Commands
Object»Create
Security Level: 9
Shortcut Keys: <CTRL+Insert>
¥ Categorize
—Histagram

I_1 Calculation

|1 Control

|1 Display

|1 Drivers

|1 Drivers (Applicom)

|1 Logging

|_1 Monitoring

|_1 Networking

a_ Statistical Process Control

am

I_1 Timers

Calculate and display the distribution of a sampled signal.
Also display the central tendency and wariahility of the
sample set. Calculate the process capability ratio (PCR),
confidence interval, mean, variance and standard

dewviation.
File Marne: HISTOGRM.CBX
Date Modified:  Fri kar 06 20:07:56 1998
File Size: 87552 bytes

(o]

Cancel |

The Object»Create...command invokes the Select Object Class dialog
box. This list box displays all the available object classes divided into
categories. Objects in each category are listed in alphabetical order. You
can select an object class with the mouse and seldokthmitton—or just
double-click on the class. See ChapterQBject Class Referenctor

more information on specific objects.

Deselecting th€ategorizecheckbox lists all Lookout objects

alphabetically.

© MNational Instruments Corporation
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Create pushbutton | ]
Tag: IReset_Pb

Button text: IResetaII counters

Watify on = I“DD youwant to do this?"]

—Position source

& Local
- Remote

EasiticEn = I

7 it output

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

oK I Cancel |

After choosing an object class, Lookout displays a dialog box that you use
to define the object parameters. Fill in the parameters according to your
requirements and click ddK. See Chapter 1&8bject Class Reference

for more information on object classes.

When you click on th©K button, Lookout creates a new object with the
specified connections, if any. Lookout does not have to display objects on
a control panel; they can exist without being displayed. However, many
objects immediately prompt you to select display characteristics for
insertion on a control panel (for example, the Pushbutton object).

If you select Cancel, Lookout does not display the object you just created.
However, the object still exists. You can display the object at a later time
using the nsert»Displayable Object...command.
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Display pushbutton: Reset_Pb | ]
Text colar sz

. .. . & Button
I
EEEEEEEEE EEEE C e
Button colar oK

[N N -EE
ECEEEEEN | EEE o |

 Justify left & Justify centered  Justify right

Reset all counters

Font... |1BptAriaIElold

Security Level: 9
Shortcut Keys: none

© MNational Instruments Corporation

Select object to modify: | ]

FawPumpTrendPanel =]
FawPurmpTrendPh

FawPumpTrendPhl

FawPurmpTrends

FecipeCountF

FecipeCount3

FecipelLatch

FecipePulseF

FecipePulseh

FecipePulses

FecipeStartPh

FecipeStopPh

Fecipevakes J
FegionalHelpPanel

FegionalHelpPh

FegionalHelpPhl

FegionalPanel

ReEionale

RunPh
EunPhi
SecPil
SecPh? =
’TI Cancel |
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Use theObject»Modify... command to edit any pre-existing object, no
matter what class the object belongs to. This command invokes a dialog box
with an alphabetical listing of all existing tagnames.

Choose a tagname and click ©K, or just double-click on the tagname.

A dialog box for the identified object appears with the pre-existing
parameters already filled in. You can modify the object by altering its
parameters—even change the tagname Ceediguration Shortcutm
Chapter 3Getting Startedfor more information on modifying objects.

Note Changing the tagname does not create a second, new object. It replaces the
existing tagname with a new one. Also, all other connected objects immediately
reflect the new tagname.

Lookout Reference Manual

Revise pushbutton: | ]

Tag:

Button text: IResetaII counters

Watify on = I“DD wouwant to do this?"

—Position source

& Local
- Remote

EasiticEn = I

7 it output

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

oK | Cancel |
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Object»Delete

Security Level: 9
Shortcut Keys: none

Select object to delete: | ]
FecipelLatch =]

FecipePulseF
FecipePulseh
FecipePulses
FecipeStartPh
FecipeStopPh
Fecipevakes
FegionalHelpPanel
FegionalHelpPh
FegionalHelpPhl
FegionalPanel
FegionalPh

RunPh J
FunPhb1

SecPhbl

SecPhb2

SecPhb3

SecPotl

SecPot2

SecPot3

SecPot4

SecPots x|

Use theObject»Delete...command to choose a specific object from an
alphabetical list and delete it. The Select Object dialog box appears,
prompting you to pick a tagname for deletion.

If you select an object that another object is using (that is, another object is
connected to it), or that is displayed on a control panel, Lookout refuses to
permit the deletion and gives a warning. You must first delete all references
to, and displays of, the object you want to delete.

Reset_PB <]

° Cannot delete object due to dependencies

Objects are not the only things that can be dependent on other objects.
Expressions that use the tagname of an object you are trying to delete also
create a dependency.
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I+ Note If you think you have deleted all the dependencies of an object and still get this
message box, you may want to look at the source file for your process (file).
You can then do a search command with your text editor or word processor to find
all occurrences of the problem tagname.

Object»Edit Connections

Security Level: 9
Shortcut Keys: none

Use theObject»Edit Connections...command to tie signals to writable

data members of an object. You most commonly use this command to
connect signals to outputs on controllers and other field devices (PLCs,
RTUs, Loop Controllers, and so on). Other object classes such as Pots and
Panels also take advantage of this function. See Chajiexvéloper Tour

for more information on connecting objects.

When you seledDbject»Edit Connections.., notice that many tagnames
are not listed. Lookout displays only the objects that accept signals. See
Chapter 5Developer Tourfor more information.

Object»Edit Database

Security Level: 9
Shortcut Keys: none

Use theObject»Edit Database...command to define parameters of the
database members for an object. These include alias names, descriptions,
alarm parameters, scaling parameters, logging parameters, and so on. You
can also use this command to import and export databases. You most
commonly use this command in association with DataTables and driver
objects. See ChapterBeveloper Tourfor more information on database
editing.

Arrange Commands

Lookout Reference Manual

The Arrange commands are useful tools for quickly building professional
looking control panels. Understanding and mastering these commands
significantly speeds up development time and improves the look and feel
of your screens. Although this manual explains the functionality of each
command, the best way to familiarize yourself with the entire command set
is to experiment with commands individually.
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Arrange»Align
Security Level: 9
Shortcut Keys: none
The Align command organizes a group of selected objects on a control
panel. It is often used in conjunction with therange»$ace Evenly
command. First select the objects you want to align. Then select the
appropriate align command (described in the following table).
Command Description Shortcut Key
Left Aligns selected symbols to the le| <CTRL+LEFT>
side of the bounding box
Right Aligns selected symbols to the | <CTRL+RIGHT>
right side of the bounding box
Top Aligns selected symbols to the to| <CTRL+UP>
of the bounding box
Bottom Aligns selected symbols to the | <CTRL+DOWN>
bottom of the bounding box
Vert. Center| Aligns selected symbols to the | <F9>
vertical center of the bounding bg
Horiz. Aligns selected symbols to the | <SHIFT+F9>
Center horizontal center of the bounding
box
Note Instead of selecting an entire group of objects by click-dragging, you can select

multiple objects by holding theSHIFT>key down while individually selecting
each object. You can also use this technique to skip objects that you would
otherwise select within the bounding box.

Arrange»Space Evenly

Security Level: 9

This command is useful when trying to align and evenly space a number of
objects on a control panel. Lookout evenly spaces the selected objects, on
their centers, either across or down the bounding box. As mentioned above,
this command is often used in conjunction with the Align command.
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Arrange»Group

Arrange»Ungroup

Command Description Shortcut Key

Across Evenly spaces the selected objecty <ALT+RIGHT>
horizontally across the bounding b

Down Evenly spaces the selected objecty <ALT+DOWN>
horizontally down the bounding bo

Security Level: 9
Shortcut Keys: <CTRL+G>

TheArrange»Group command combines the selected individual objects,
including text, into a single unit. This command is typically used to
combine or group multiple related objects for further alignment. You can
also create layered subgroups (that is, groups within larger groups).

Security Level: 9
Shortcut Keys: <CTRL+U>

The Arrange»Ungroup command ungroups the currently selected group
into its various components. This command works on only one group at a
time. If you have layered subgroups, you can selectively ungroup them one
layer at a time. Notice that if two separate groups are selected in a single
lasso, théAr range»Ungroup command is not available.

Arrange»Move to Front

Security Level: 9
Shortcut Keys: <CTRL+F>

Arrange»Move to_Font moves the currently selected item(s) on top of all
the other items, shifting all other displayed items back.

Arrange»Move to Back

Lookout Reference Manual

Security Level: 9
Shortcut Keys: <CTRL+B>

Arrange»Move to_Back moves the currently selected item(s) behind all
the other items, shifting all other displayed items closer to the front.
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Change Functions

Use change functions to modify how text, bar charts, numeric and slider
representations of pot objects and other display elements look on the
screen. This is a useful tool for quickly making global changes to many
items at once (for instance, to change the text color for all items currently
selected). It is also the only way to change the background color of a slider.

Change»Font
Security Level: 9
Shortcut Keys: none
Changex»font... invokes a dialog box that modifies the font on all the
currently selected items.
Font HE
Font: Font style:
[arial Bold oK, |
Fegular =] =]
i Avial Black = ialic Cancel |
T Arial Narrow
T Arial Rounded MT Bold Bold ltalic
T Book Antiqua
T Bookman Old Style
T Bookshelf Symbol 1 x| =l
—Sample
AaBbYyZz
Script:
IWestern j
Change»Text Color

Security Level: 9
Shortcut Keys: none

Change»xt Color...invokes a dialog box that you can use to modify the
text color of all the currently selected items. This command also affects the
bar (foreground) color on bar graphs.
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| [
ml ] L[] ]] o
Text CO|0I’- oK, I Cancel |

Change»Background Color

Security Level: 9
Shortcut Keys: none

Change»Background Color...invokes a dialog box that modifies of the
background color on all the currently selected items.

L |
HENENENEN
oK I Cancel |

Change»Numeric Format

Security Level: 9
Shortcut Keys: none

Change»Numeric Format... invokes a dialog box you can use to change
the numeric format on all the currently selected items.N&geeric Data
Memberdn Chapter 2|ntroduction for more information on numeric
formats.

Change Format | ]

|n.n

0.00 =
0.000

0.0000

0.00000

0.000000

0.0000000 x|

Cancel |
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Change»Justify Text

Security Level: 9
Shortcut Keys: none

The Changex».distify Text subcommands modify text alignment on all the
currently selected text items. This command also applies to digitally
displayed data.

Command Description Shortcut Key

Left Aligns selected text and data to the none
left side

Right Aligns selected text and data to the none
right side

Center Centers selected text and data none
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Object Reference

Lookout Reference Manual

Chapter 180bject Class Referencdescribes 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.

Both the Lookout native objects and the various driver objects are detailed
in this section.

© MNational Instruments Corporation
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This chapter 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.

Note Lookout assists you in building graphical screen displays when possible.
Immediately after creating a new object that supports implicit data members or
is displayable, Lookout automatically invokes another dialog box. If the object is
displayable (like Pots, Switches, and Trends), the appropizisplay Parameter
dialog box appears, prompting you to select a display type. If the object is not
displayable but supports an implicit signal (like Counters, LatchGates and
OneShots), Lookout automatically invokes thesert Expressiondialog box and
pastes the appropriate tagname in the window. You can then click ordie
button to display the result of the signal as an expression on a control panel.

You can elect to not display an object or its signal by clicking on the
Cancelbutton at any time. If you change your mind later, you can display
the object or its signal using thesert»Displayable Object...or
Lnsert»Expression...commands, respectively.

Some object classes have neither a display member nor an implicit
signal—instead they have multiple data members. In these cases, Lookout
does not automatically invoke a second dialog box. However, if you want
to display the result of a logical or numeric data members on a control
panel, you can use thhasert»Expression...command and choose the
appropriate tagname and data member.

See Chapter Developer Tourfor more information on creating objects,
modifying their databases, and linking them together.
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AB_PLC2,
AB_PLC5,
AB_SLC500

Lookout Reference Manual

Lookout uses the AB object classes to communicate with the Allen-Bradley
family of PLC controllers using a variety of interfaces.

Lookout can communicate with a member of the PLC-2 family in the
following ways:

e Through a Data Highway Plus (DH+) connection to an Allen-Bradley
1785-KA3 PLC-2 adapter module using an Allen-Bradley 1784-KT,
1784-KTx, or 1784-PCMK card, or an S-S Technologies 5136-SD
direct-link interface card installed in the computer,

e Through the serial port using an Allen-Bradley KF2 module (which
converts serial DF1 to DH+) to an Allen-Bradley 1785-KA3 PLC-2
adapter module, or

¢ Through a direct DF1 serial connection to the PLC programming port.

Lookout can communicate with a member of the PLC-5 family in the
following ways:

e Through a direct Ethernet connection to the PLC AUI port,

e Through a direct DH+ connection using a 1784-KT, 1784-KTx,
1784-PCMK, or 5136-SD card installed in the computer,

e Through the serial port via a KF2 module which converts serial DF1
to DH+, or

e Through a direct DF1 serial connection to the PLC programming port.

Lookout can communicate with a member of the SLC-500 family in the
following ways:

e Through a direct DH+ connection using a 1784-KT, 1784-KTx,
1784-PCMK, or 5136-SD card installed in the computer,

e Through the serial port via a KF2 module which converts serial DF1
to DH+,

e Through the serial port using an Allen-Bradley 1747-KE card
(which plugs into the SLC chassis and converts DF1 to DH 485),

e Through the serial port using a stand-alone Allen-Bradley 1770-KF3
communication interface module which converts DF1 to DH 485,
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* Through a direct DF1 serial connection to a SLC 5/03 or SLC 5/04
programming port, or

* Through a direct DH485 connection using a 1784-PCMK card in
conjunction with either a 1747-AIC or 1761-NET-AIC module.

Create Allen-Bradley PLC-5 | ]
Tag: FLC Address (0-77):
[281 f1 actal
Interface: PLC model:
[s-25136-3D =l |pcsis =l
—1784-KT card settings
Card number
’76‘1 2 3 4 ©F OB 7 8 ‘
Mermory address: Fort: MNode address:
{D400 = feso Bl o octal
™ Card exists in this cormputer Baud rate:
IE?.Bk vl
IR 3 4 (ol 7 8
(allcards) 40 11 12 15 & none
FollRate-  |001 [ o ]

Fall= I Cancel |
IB

Communication alarm priority:
Retry attempts: |4 Feceive timeout:  |300 msecs

Skip every |5 poll requests after comm failure

Figure 18-1. Allen-Bradley Parameter Dialog Box

PLC Addressrefers to the PLC network node address setting as
configured on the physical device. If devices share a coninterface,
they require unique addresses. When using DF1 protocol (serial
communications), valid addresses range from 0 to 254 decimal. When
using DH+, valid addresses range from O to 77 octal.

PLC Model specifies the particular type of PLC or SLC you are
representing with this object. TiR.C Model you select determines
what native data members comprise the object.

PollRate is a numeric expression that determines how often to poll the
device. Lookout polls the device at the specified time interval. Normally,
this is a simple time constant such as 0:01 (one seceaelumeric Data
Memberdn Chapter 2|ntroduction for information on entering time
constants.
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Poll is a logical expression. When this expression changes from false to
true, Lookout polls the device. You can use a simple expression like the
signal from a pushbutton, or a complex algorithm.

Communication alarm priority determines the priority level of the
alarms generated by the AB object.

Retry attempts specifies the consecutive number of times Lookout
attempts to establish communications with a device if it is not getting a
valid response. After it tries the numberR#try attempts specified, the
object generates an alarm and begirSkip everyn poll requests after
comm failure. Once Lookout reestablishes communications, it polls the
device on its regular cycle, as definedRnlIRate.

Receive timeoutis the time delay Lookout waits for a response from a
device before retrying the poll request.

Interface identifies the type of communication hardware you are using.
The selection you make here determines what protocol parameters you
have to specify. The paragraphs that follow describe interface-specific
protocol parameters.

Allen-Bradley Serial Port Interface Parameters

Lookout Reference Manual

TheKE/KF/Serial  Interface selection enables serial port
communication via a KE card, a KF3 module or KF2 module. When
using your serial port, Lookout employs the Allen-Bradley full-duplex
(peer-to-peer) DF1 protocol. The previous diagram shows an Allen
Bradley object configured for serial communications.

Serial port specifies which RS-232C port the object uses for
communication to the physical device.

Data rate, Parity, andError detection reference the settings on the
hardware device. The AB object classes support B&G (block check
character) an€RC(cyclic redundancy check) error detection. BCC
provides a medium level of data security. CRC ensures a higher level of
data security. Choose the settings as configured on your PLC or SLC.

Phone numberspecifies the number to be dialed if the serial port setting
is configured for dial-up. This number only applies to the individual object.
SeeOptions>SerialPorts of Chapter 17Edit Mode Menu Commandsy
more information.
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Allen-Bradley DH+ Interface Parameters

5 Note When you configure an AB_PLC2, AB_PLC5, or AB_SLC500 for DH+, Lookout
creates a file called\LLBRAD.INI . This file contains the configuration settings
that you enter for your KT card(s). If you plan to run the process file on a Lookout
Runtime System, be sure to copy the INI file along with your procdssR) file
to the target computer.

The1784-KT , 1784-KTx , 1784-PCMK, andS-S 5136-SD Interface
selections enable direct connection of your computer to a DH+ network.
The diagram below shows an AB_SLC500 configured for DH+
communications using a 1784-KTx card.

Create Allen-Bradley SLC-500 | ]
Tag: FLC Address (0-77):
[281 f1 actal

Interface: FLC model:

> [DH+ Direct) ISLCS,-"D4 vl
—1784-KT card settings

Card number
’76‘1 cg 3 ¢4 CF CF OF (‘8‘

Mermory address: MNode address:
|D4DD 'l ID octal

™ Card exists in this cormputer Baud rate:

IE?.Bk vl
IRQ: 3 4 (ol 7 8
(gllcards) =10 11 12 15 none
PollFiate = IDiD1 | Ok I

Fall= I Cancel |
IB

Communication alarm priority:

Retry attempts: |4 Feceive timeout:  |300 msecs

Skip every |5 poll requests after comm failure

Figure 18-2. AB_SLC-500 Definition Parameters Dialog Box Configured
for DH+ Communications

Card number selects which network interface card that the PLC is
connected to in case your computer has multiple KT or S-S cards.

Card DH+ node addresddentifies the address of the interface card in the
DH+ network. Valid addresses range from 0 to 77 octal. The node address
of the card must be unique—that is, it must not be the same as the address
of any other device on the DH+ network.
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Memory addressspecifies the base address location of the selected
interface card memory. Your selection should match the settings on the
card. If you are using multiple interface cards, be sure each card has a
unique address. The network interface cards use dual-ported memory.
For this reason, if you are using a memory manager such as EMM386 it
is important to add a memory exclusion statement to gQNFIG.SYS

file. The table on the following page lists base memory address selections
and corresponding exclusions for all legal memory addresses for the
1784-KT card.

The 1784-KT interface card has on-board network termination resistors.

If you are using such a card and if your computer is the last node on the
network and if the cable does not already have a terminating resistor on it,
then select th&nable link termination resistor check box.

Use theCard exists in this computercheck box to instruct Lookout
whether or not to look for the interface card in the compBesure to

check this box when you are ready to start polling your Pi&n you
check this box and sele®K, Lookout initializes the card, activates its
self-test, and downloads its driver firmware. Then polling begins. Leave
theCard exists in this computercheck box deselected (this is the default
setting) if the card is not in your computer (for example, if you are
developing a process on a computer different from the one that will be
running the process) or if you do not want to poll any PLC connected to the

card.

If you deselect th€ard exists in this computercheck box, you are
disabling communications using thigerfacecard with all PLCs
connected to it.

Table 18-1. Allen-Bradley DH+ Interface Memory Addresses

AB 1784-KTx

Memory AB 1784-KT 1784-PCMK SS-5136-SD

Address Exclude Exclude Exclude* Recommendation
A000 A300-A3FF A000-AOFF A000-A3FF Typically used by VGA

drivers. Use if no other
A400 A700-A7FF A400-A4FF A400-A7FF option is available.
A800 ABOO-ABFF A800-A8FF A800-ABFF
ACO00 AFO00-AFFF ACO00-ACFF ACO00-AFFF
Lookout Reference Manual 18-6 © National Instruments Corporation
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Table 18-1. Allen-Bradley DH+ Interface Memory Addresses (Continued)

AB 1784-KTx
Memory AB 1784-KT 1784-PCMK SS-5136-SD
Address Exclude Exclude Exclude* Recommendation
B0O0O B300-B3FF BOOO-BOFF BOO0O-B3FF Used by MDA & CGA
drivers. Use if no Dxxx
B400 B700-B7FF B400-B4FF B400-B7FF option is available.
B800 BB0OO-BBFF B800-B8FF B800-BBFF
BCOO BFO0-BFFF BCO00-BCFF BCO00-BFFF
€000 C300-C3FF | C000-COFF | C000-C3FF | Typically used by BIOS.
Use if no Dxxx option is
C400 C700-C7FF C400-C4FF C400-C7FF available.
C800 CBO00-CBFF C800-C8FF C800-CBFF
CCO00 CFO0-CFFF CCO00-CCFF CCO00-CFFF
D000 D300-D3FF D000-DOFF D000-D3FF Normally available.Try to
D400 D700-D7FF | D400-DAFF | Daoo-D7FF | USE Oneofthese first
D800 DBOO-DBFF D800-D8FF D800-DBFF
DCO00 DFO00-DFFF DCOO-DCFF DCOO-DFFF
* The 5136-SD memory exclusions recommended above are based on 16K memory mapping. Because you are sing the
SS card to emulate the KT card, there is no advantage to using its 32K memory access capability.

Baud rate (1784-KTx, 1784-PCMK, 5136-SD only) selects the baud rate

of the DH+ network. The default is 57.6k baud. Before selecting a higher
baud rate, be aware of that only a few PLCs (such as the SLC5/04) support
higher baud rates; that every node on a DH+ network must support the baud
rate used on that network; that the maximum network cable length is
smaller for higher baud rates; and that the correct values for the termination
resistors at the ends of the network cable are different for higher baud rates.
Consult the manuals that came with your hardware for more detailed
information.

IRQ (all cards)dentifies the interrupt setting of all DH+ interface cards
installed in the computer. This selection should match the IRQ settings
onall of the interface cards.

Assigning an interrupt to the interface card(s) improves overall computer
performance somewhat. Any time one of the cards receives an input, it
generates an interrupt recognized by Lookout.

© MNational Instruments Corporation
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Be sure to verify that no other drivers or cards are mapped to the selected memory
address or use the same interrupt.

Allen-Bradley Ethernet Interface Parameters

Lookout Reference Manual

TheEthernet Interface selection enables direct communication between
your computer and a PLC using a standard Ethernet network. The
following diagram shows an AB_PLC5 configured for Ethernet
communications.

Create Allen-Bradley PLC-5 | ]
Tag:
81
Interface: PLC model:

=l |pcsis =l

IEthernet
—Ethernet settings

IPaddress:  [199.1.14]

FollRate-  |001 [ o ]

Ia— Cancel |

Retry attempts: |4 Feceive timeout:  |300 msecs

Poll = f

Communication alarm priority:

Skip every |5 poll requests after comm failure

Figure 18-3. AB_PLC5 Definition Parameters Dialog Box Configured
for Ethernet Communications

IP addressspecifies the Internet protocol address of the PLC. An Internet
protocol address consists of four numbers, separated by periods. Each
number ranges from zero to 255 decimal. Thus, a typical Internet address
might be 128.7.9.231. Ensure that tReaddressyou enter matches the
Internet protocol address of the PLC your object represents. You can also
enter the IP address by name.
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Using the 5136-SD card from S-S Technologies, Inc.

To use the 5136-SD carsklect the S-S 5136-SD interface in @reate

Object dialog box. Itis not necessary to run $dst.exe  program that

ships with the card because Lookout downloads the KT-emulation module

automatically as part of the initialization process. It is, however, necessary
to tell Lookout the port address specified by the switch settings on the card.

Create Allen-Bradley PLC-5 | ]
Tag: FLC Address (0-77):
[281 f1 actal
Interface: PLC model:
[s-25136-3D =l |pcsis =l
—1784-KT card settings
Card number
’76‘1 2 3 4 ©F OB 7 8 ‘
Mermory address: Fort: MNode address:
{D400 = feso Bl o octal
™ Card exists in this cormputer Baud rate:
IE?.Bk vl
IR 3 4 (ol 7 8
(allcards) 40 11 12 15 & none
FollRate-  |001 [ o ]

Fall= I Cancel |
IB

Communication alarm priority:
Retry attempts: |4 Feceive timeout:  |300 msecs
Skip every |5 poll requests after comm failure

Figure 18-4. AB_PLC5 Definition Parameters Dialog Box Configured
for the 5136-SD card

Allen-Bradley Data Members
Each AB object contains a great deal of data. All readable and writable
members (inputs/outputs) are bundled with the object. As soon as you
create an AB object you immediately have access to all the object data
members.

The AB object classes automatically generate an efficient read/write
blocking scheme based on the inputs and outputs you are using in your
process file. You are not required to build your own 1/O blocking table.
However, you can ensure peak performance by organizing your PLC data

into contiguous groups.
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Table 18-2. AB_PLC2 Data Members

m

in

nel.

ice

m

le

Data Member Type Read | Write Description

0-7777 numeric yes yes | 16-bit signed binary word ranging frg
-32,768 to +32,767

0 0-7777_17 logical yes no One bit within a 16-bit binary word

CommpFail logical yes no Object-generated signal that is ON if
for any reason, Lookout cannot
communicate with the PLC.

OffHook logical no yes | When true, instructs the PLC to retd
exclusive use of its assigned
communication port. This prevents
Lookout from hanging up between
polls, saving the redial overhead. Thi
also prevents other blocks from
communicating over the same chan

Poll logical no yes | When transitioned from false to true,
the Lookout object polls the PLC deV

PollRate numeric no yes | Specifies the frequency at which the
Lookout object polls the PLC device

Update logical yes no Object-generated signal that pulses
each time the object polls the device

Table 18-3. AB_SLC500 Data Members
Data Member Type Read | Write Description

B:0 - B255:255 numeric yes yes | 16-bit signed binary word ranging frg
-32,768 to +32,767

B:0_0-B255:255_15 logical yes yes | One bit within a 16-bit binary word

B_0 - B255 4095 logical yes yes | One bit within the specified datafile.
For example, B3_32 specifies dataf
3, word 2, bit 1.

C.0.ACC - numeric yes yes | Counter accumulated value. Two-by

C255:255.ACC signed word ranging from —32,768 t
+32,767
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Table 18-3. AB_SLC500 Data Members (Continued)

ed
67

=

Data Member Type Read | Write Description

C:0.PRE - C255:255.PF numeric yes yes | Preset counter value. Two-byte sign
word ranging from —32,768 to +32,7

C:CD -C255:CD logical yes yes | Counter down-enable bit.

C:0_CU - C255:255_Cl logical yes yes | Counter up-enable bit.

C:0_DN -C:255:255_DI logical yes yes | Counter done bit.

C:0_OV - C255:255 OV logical yes yes | Counter overflow bit.

C:0_UA - C255:255 U/ logical yes yes | Counter update accumulation bit
(HSC in fixed controller only)

C:0_UN - C255:255 Ul logical yes yes | Counter underflow bit.

CommpFail logical yes no Object-generated signal that is ON i
for any reason, Lookout cannot
communicate with the SLC.

F:0-F255:255 numeric yes yes | Floating point value

I:1-1:30 numeric yes yes | Unsigned 16-bit input value ranging
from 0 to 65,535

I:1 0-1:30_15 logical yes yes | One bit within a 16-bit input word

N:0 - N255:255 numeric yes yes | 16-bit signed integer value ranging
from —32,768 to +32,767.

N:0_0-N255:255 15 | logical yes yes | One bit within a 16-bit signed intege
word

0:1-0:30 numeric yes yes | Unsigned 16-bit output value rangin
from 0 to 65,535

0:1_0-0:30_15 logical yes yes | One bit within a 16-bit output word

OffHook logical no yes | When true, instructs the PLC to retain

exclusive use of its assigned
communication port. This prevents
Lookout from hanging up between
polls, saving the redial overhead.
This also prevents other blocks from

nel.

communicating over the same chan
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Table 18-3. AB_SLC500 Data Members (Continued)

Data Member Type Read | Write Description

Poll logical no yes | When transitioned from false to true},
the Lookout object polls the SLC device

PollRate numeric no yes | Specifies the frequency at which the
Lookout object polls the SLC device

R:0.LEN - numeric yes yes | Control “length” signed integer rangipg

R255:255.LEN from —32,768 to +32,767

R:0.POS - R255:255.P¢ numeric yes yes | Control “position” signed integer
ranging from —32,768 to +32,767

R:0_DN - R255:255 DI logical yes yes | Control “done” single-bit logical
indicator

R:0_EM - R255:255 E| logical yes yes | Control “empty” single-bit logical
indicator

R:0_EN -R255:255 EN logical yes yes | Control “enable” single-bit logical
indicator

R:0_ER - R255:255.ER logical yes yes | Control “error” single-bit logical
indicator

R:0_EU - R255:255 E\ logical yes yes | Control “enable unloading” single-bit

R:0-UL - R255:255_FD| logical yes yes | Control “found” single-bit logical
indicator

R:0_IN - R255:255.IN | logical yes yes | Control “inhibit comparison” flag
single-bit logical indicator

R:0_UL - R255:255 UL logical yes yes | Control “unload” single-bit logical
indicator

S:0-S:96 numeric yes yes | SLC status file containing a signed
integer ranging from —32,768 to
+32,767 (see Allen-Bradley
documentation)

S:0 0-S:96_15 logical yes yes | Individual SLC status bits (see
Allen-Bradley documentation)

T:0.ACC - numeric yes yes | Accumulated timer value ranging

T255:255.ACC from —32,768 to +32,767
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Data Member Type Read | Write Description

T:0.PRE - T255:255.PF numeric yes yes | Preset timer value ranging from
-32,768 to +32,767

T:0_DN - T255:255 DN logical yes yes | Timer “done” single-bit logical
indicator

T:0_EN - T255:255_EN logical yes yes | Timer “enabled” single-bit logical
indicator

T:0_TT - T255:255_TT| logical yes yes | Timer “timing” single-bit logical
indicator

Update logical yes no Object-generated signal that pulses
each time the object polls the device

Table 18-4. AB_PLC5 Data Members

Data Member Type Read | Write Description
B:0 - B999:999 numeric yes yes | 16-bit signed binary word ranging fram
-32,768 to +32,767
B_0-For B999 15999| logical yes yes | One bit within the specified datafile;
for example, B3_32 specifies datafile 3,
word 2, bit 1.
C:0.ACC - numeric yes yes | Counter accumulated value. Two-byte
C999:999.ACC signed word ranging from —32,768 t
+32,767
C:0.PRE - C999:999.PF numeric yes yes | Preset counter value ranging from
-32,768 to +32,767
C:0_CD - C999:999 CI logical yes yes | Counter down-enable bit.
C:0_CU - C999:999 Cl{ logical yes yes | Counter up-enable bit.
C:0_DN-C:999:999 D| logical yes yes | Counter done bit.
C:0_0OV-C999:999 OV logical yes yes | Counter overflow bit.
C:0_UA - C999:999 U4 logical yes yes | Counter update accumulation bit
(HSC in fixed controller only)
C:0_UN - C999:999 Ul logical yes yes | Counter underflow bit.
© MNational Instruments Corporation 18-13 Lookout Reference Manual
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Table 18-4. AB_PLC5 Data Members (Continued)
Data Member Type Read | Write Description

CommpFail logical yes no Object-generated signal that is ON i
for whatever reason, Lookout canng
communicate with the PLC.

F:0-F999:999 numeric yes yes | Floating point value

[:0 - 1:277 numeric yes yes | Unsigned 16-bit input value ranging
from 0 to 65,535

[:0_0-1:277_17 logical yes yes | One bit within a 16-bit input word
(octal)

N:0 - N999:999 numeric yes yes | 16-bit signed integer value ranging
from —32,768 to +32,767.

N:0_0-N999:999 15 | logical yes yes | One bit within a 16-bit signed intege
word

0:0-0:277 numeric yes yes | Unsigned 16-bit output value rangin
fromO to 65,535

0:0 0-0:277_17 logical yes yes | One bit within a 16-bit output word
(octal)

OffHook logical no yes | When true, instructs the PLC to reta
exclusive use of its assigned
communication port. This prevents
Lookout from hanging up between
polls, saving the redial overhead. Thi
also prevents other blocks from
communicating over the same chan

Poll logical no yes | When transitioned from false to true
the Lookout object polls the PLC dev

PollRate numeric no yes | Specifies the frequency at which the
Lookout object polls the PLC device

R:0.LEN - numeric yes yes | Control “length” signed integer rangi

R999:999.LEN from —32,768 to +32,767

R:0.POS - R999:999.P( numeric yes yes | Control “position” signed integer
ranging from —32,768 to +32,767

R:0_DN - R999:999 DI logical yes yes | Control “done” single-bit logical
indicator
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Table 18-4. AB_PLC5 Data Members (Continued)

Data Member Type Read | Write Description

R:0_EM - R999:999 EI logical yes yes | Control “empty” single-bit logical
indicator

R:0_EN - R999:999 EN logical yes yes | Control “enable” single-bit logical
indicator

R:0_ER - R999:999.ER logical yes yes | Control “error” single-bit logical
indicator

R:0_EU - R999:999 EU logical yes yes | Control “enable unloading” single-bit
logical indicator

R:0_FD - R999:999 FO logical yes yes | Control “found” single-bit logical
indicator

R:0_IN - R999:999.IN | logical yes yes | Control “inhibit comparison” flag
logical indicator

R:0_UL - R999:999 UL logical yes yes | Control “unload” single-bit logical
indicator

S:0-S:127 numeric yes yes | PLC status file containing a signed
integer ranging from —32,768 to
+32,767 (see Allen-Bradley
documentation)

S:0 0-S:127_15 logical yes yes | Individual PLC status bits (see
Allen-Bradley documentation)

T:0.ACC - numeric yes yes | Accumulated timer value ranging frg

T999:999.ACC -32,768 to +32,767

T:0.PRE - T999:999.PH numeric yes yes | Preset timer value ranging from
-32,768 to +32,767

T:0_DN -T999:999 DN logical yes yes | Timer “done” single-bit logical
indicator

T:0_EN -T999:999 EN logical yes yes | Timer “enabled” single-bit logical
indicator
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Table 18-4. AB_PLC5 Data Members (Continued)

Data Member Type Read | Write Description
T:0_TT -T999:999 TT| logical yes yes | Timer “timing” single-bit logical
indicator
Update logical yes no Object-generated signal that pulses
each time the object polls the PLC
device

Allen-Bradley Error Messages

Lookout Reference Manual

AB objects report the statuses of commands they issue to AB devices.
When Lookout receives a response from an AB device, it reads the status
(STS) byte and, if necessary, the extended status (EXT STS) byte to verify
the device executed the Lookout command properly. If the command was
not executed properly, Lookout reports the failure as an alarm containing
the status code and its meaning. The following is an example of such an
alarm:

EXT STS = OF: not enough levels in address

AB object classes can also generate alarms internally. Below is a list of
AB alarms generated by Lookout, their descriptions, and possible
responses. In the messagd€s,is used to refer to any of the DH+ interface
cards (1784-KT, 1784-KTx, 1784-PCMK, or 5136-SD) &8is used to
refer to the 5136-SD card.

Cannot resolve ip addressaddress

The AB object failed to find any node on the network that corresponds to
the given IP address. Confirm that the IP address enteredNotdigy

Obiject dialog box is correct.

Cannot get session id from plc
The AB object sent a message to the PLC requesting a TCP/IP session and
failed to receive a satisfactory response.

Cannot communicate with device (code=dd)

The AB object timed out while waiting for a response (via TCP/IP) from
the PLC. If the code is 0, the object timed out while trying to establish the
TCP/IP connection; if the code is 1, the object timed out while waiting for
a session id from the PLC; if the code is 2, the object timed out while
waiting for a response to a poll request. Confirm that the IP address of the
PLC has been entered correctly and that the PLC is reachable over the
TCP/IP network.
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Download of file sdipds.ss1 failed

Lookout was unable to write the KT-emulation program file to the
5136-SD card physical memory. This could be due to either an invalid
port or memory address or to a faulty or improperly seated card.

Invalid memory address for card: OXAAAA

The memory address specified for the card (for example, D400) is not
valid for this model of card. The address must be a multiple of 0x0100 and
lie in the range 0XA000 to OxDFO00. Moreover, the KT, KTx, PCMK, and
5136-SD cards support different sets of valid memory addresses. See the
documentation that shipped with the card for details.

Invalid node address for card:xx
Node addresses must be between 0 and 63 decimal.

Invalid port number for SS card: 0xPPP
The port number specified for the 5136-SD card is invalid. See the
documentation that shipped with the card for the list of valid port addresses.

Invalid port or memory address

Lookout was unable to write to the 5136-SD card physical memory. This
could be due to either an invalid port or memory address or to a faulty or
improperly seated card.

KT card failed to find resources

KT card receive mailbox is in an invalid state

KT card send mailbox is in an invalid state

You will probably never see one of these alarms. If you do, call National
Instruments and ask for Technical Support.

KT card dual-ported memory test failed at locationxxxx

The interface card failed a memory test when it was first powered on. The
memory test reads, writes and rereads the dual-ported memory to ensure
memory access by the card. Verify that the card is configured for the
memory address that you specified. Verify that your memory manager
(like EMM386) excludes the appropriate portion of memory. Verify that
your card is not trying to use the same memory location as another card.
You may need to restart the card by calling up the AB object definition
dialog box and selectingK. If that does not work try rebooting the
computer. Other causes can include memory conflicts, a bad interface
card, or a misbehaving driver.
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KT card CTC test timed out

KT card CTC test failed with status codexx

The interface card failed the Counter Timer Circuit test when it was first
powered on. This test verifies proper functionality of the card timer and
counter modes over all CTC channels. You may need to restart, reseat,
or replace the interface card.

KT card timed out while loading protocol code

KT card failed with status codexx while loading protocol

Lookout was not able to transfer a loader file to the card and subsequently
download the card protocol firmware. Try to restart the interface card by
calling up the AB object definition dialog box and selectg. If that

does not work try rebooting the computer.

KT card is no longer responding

The Lookout AB object did not receive the interface card heartbeat within
the last second. Normally, the card generates a heartbeat any time it
receives the DH+ network token. If the alarm does not deactivate after
30 seconds, try to restart the card by calling up the AB object definition
dialog box and selectingK. If that does not work try restarting Lookout
or rebooting the computer.

KT card memory address conflicts with cardn

Lookout found another interface card with the same memory address. Be
sure that the memory address on each interface card is different and that the
corresponding/lemory addressin the Lookout object matches the card
address.

KT card not present in this computer

TheCard exists in this computercheck box is deselected (this is the
default setting). Sele€@bject»Modify to retrieve the PLC definition
parameters dialog box and select@ard exists in this computercheck
box andOK to initialize the card.

KT card RAM test timed out

KT card RAM test failed with status codexx

The interface card failed a memory test when it was first powered on. The
memory test writes a pattern to on-board RAM and reads its content to
verify the card memory is working. Confirm that the memory address
specified in thédbject»Modify dialog box is correct. You may need to
restart, reseat, or replace the card.
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KT card signature test failed

The AB object does not recognize the card. Make sure that the interface
card is actually installed in the PC and that you indicated the correct
memory address in Lookout. You may need to reseat the card, or the
card may require repair. Also ensure that you did not identify more

Card Numbers than actual physical cards.

KT card SIO test timed out

KT card SIO test failed with status codexx

The interface card failed the Serial Input Output test when it was first
powered on. You may need to restart, reseat, or replace the interface card.

KT card send mailbox timed out

The AB object timed out while waiting for the KT card to signal that it

is ready to be given a new message to send. This is most likely due to a
communication problem between the computer and the PLC. Confirm that
the network cable is properly installed and that the PLC is turned on.

NAK response received

The AB object received a NAK (not acknowledged) response when it
polled the device. The device received a command from Lookout but it did
not accept the message. The command that the device received may be
incomplete or contain irregularities due to poor network performance. If
your Serial Port is configured for radio, you may need to adjuRRTt®

delay off setting. Also consider increasing the numbeRefry attempts.

No response -- no ACK for our transmission

Lookout is not getting any response from the device. This could be caused
by just about anything. Verify that thata rate, Parity, andError
detectionsettings are the same as the settings on the device. Make sure you
are using the prop&erial port on your computer. Verify that the device
interface module and other network equipment is connected and working
properly. If you are using a modem, verify that your obfdaine number

and the serial pofdial-up settings are correct. This may also be caused by
low level noise or reflections on the highway, o