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License Agreement

“Vaued Technology”

This License Agreement is your proof of license. Please treat it as valuable property. Thisisalegal agreement between you (either
an individual or entity) the end-user of this product, and Automation Direct. If you do not agree to the terms of this Agreement,
promptly return the package and any accompanying items to Automation Direct for a full refund.

L ookoutDirect SOFTWARE LICENSE

1. GRANT OF LICENSE — This LookoutDirect License Agreement (“License”) permitsyou to use one copy of the specified
version of the LookoutDirect software product (“ Software”) on any single computer, provided the Softwareisin use on only
one computer at any time. If you have multiple Licenses for the Software, then at any time you may have as many copies of
the Software in use as you have Licenses. The Softwareisdeemed “in use” on acomputer whenit isloaded into the temporary
memory (i.e. RAM) or installed into the permanent memory (i.e. hard disk, CD--ROM or other storage device) of that
computer, except that a copy may be installed on anetwork server for the sole purpose of distribution to other computers that
arenot currently “inuse”. If the anticipated number of Software userswill exceed the number of applicable Licenses, then you
must have a reasonable mechanismor processin place to assure that the number of persons using the Software concurrently
does not exceed the number of Licenses. If the Softwareis permanently installed on the hard disk or other storage device of a
computer (other than anetwork server) and oneperson uses that computer more than80%of the timeit isin use, then that person
may also use the software on a single portable computer or a single computer at home.

2. COPYRIGHT —The Software is owned by Automation Direct or its suppliers and is protected by United States copyright
laws and international treaty provisions. Therefore, you must treat the Software like any other copyrighted materia (e.g., a
book or musical recording) except that you may:

a. Make one backup copy of the Software solely for backup or archival purposes.

b. Transfer the Softwareto asinglehard disk provided you keep the origina and the backup solely for archival purposes. You
may not copy any written materials that may accompany the Software.

3. OTHER RESTRICTIONS—This LookoutDirect License Agreement isyour proof of license toexercise therights
grantedherein andmust beretained by you. You may not rent or |lease the Software, but you may transfer your rights under this
LookoutDirect License Agreement on apermanent basis provided that you transfer this License Agreement, the Software, and
al accompanying written materials and retain no copies. The recipient must also agree to unequivocally abide by the terms
contained in this License Agreement. You may not reverse engineer, decompile, or disassemble the Software. Any transfer of
the Software must include the most recent update and all prior versions. If the Software is acquired within the United States,
you may not export the Software outside of the United States without first complying with all applicable USexport laws and
regulations. You acknowledge that the Software will not function without a certain hardware key. This hardware key will be
furnished to you by Automation Direct and you agree that such hardware key isto be used solely with the Software provided.

DISTRIBUTION LIMITATIONS
If you have acquired the devel opment/runtime package, you may distribute process files created with the Software, provided that:
1. eachrecipient of your processfile hasavalid license for a separate runtime copy of the Software;

2. youincludethe following copyright notice, either on--screenin your processfile’s About Box or written documentation, with
each distributed copy of your



3. processfile: “ Copyright E [year] Automation Direct by Koyo, Inc. (Based on materials of National |nstruments Corporation).
All Rights Reserved”;

4.  youdo not use Automation Direct’s or National Instruments’ ("NI") names, logos, or trademarks to market your processfile
without written permission; and

5. you agreeto indemnify, hold harmless, and defend Automation Direct and NI (including their officers, directors, employees,
and agents) and their suppliers fromand against any claims.

LIMITED WARRANTY

1. Automation Direct warrants the Software will perform substantially in accordance with the written materials for a period of
ninety (90) days from the date of receipt.

2. Automation Direct warrants that any hardware accompanying the Software will be free fromdefectsin materials and
workmanshipunder normal use andservice for a period of one (1) year from the date of receipt.

NO OTHER WARRANTIES. EXCEPT ASEXPRESSLY SET FORTHABOVE, THE SOFTWARE ISPROVIDED“ASIS’
WITHOUT WARRANTY OF ANYKIND, AND NO OTHER WARRANTIES, EITHER EXPRESSED OR IMPLIED ARE
MADE WITH RESPECT TO THE SOFTWARE, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE OR NON--INFRINGEMENT, OR ANY OTHER
WARRANTIES THAT MAY ARISE FROM USAGE OR TRADE OR COURSE OF DEALING. Automation Direct AND ITS
SUPPLIERS DO NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATIONS REGARDING THE USE OF OR
THE RESULTS OF THE USE OF THE SOFTWARE IN TERMS OF CORRECTNESS, ACCURACY, RELIABILITY, OR
OTHERWISE AND DO NOT WARRANT THAT THE OPERATION OF THE SOFTWARE WILL BE

UNINTERRUPTED OR ERROR FREE. Automation Direct AND ITS SUPPLIERS EXPRESSLY DISCLAIM ANY
WARRANTIES NOT STATED HEREIN.

Customer Remedies—Automation Direct’s entire liability and your exclusive remedy shall be at Automation Direct’s option.
Automation Direct will either refund the price paid, or repair or replace the Software or hardware that does not meet Automation
Direct’s Limited Warranty. You must return the product to Automation Direct with a copy of your purchase receipt. This Limited
Warranty isvoid if failure of the Software or hardware has resulted from accident, abuse, or misapplication. Any replacement
Software will be warranted for the remainder of the original warranty period or thirty (30) days, whichever islonger.

No Other Warranties— Automation Direct DISCLAIMSALL OTHER WARRANTIES, EITHER EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, WITH RESPECT TO THE SOFTWARE, AND ANY ACCOMPANY ING WRITTEN MATERIALS
OR HARDWARE. THISLIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHERS,
WHICH VARY FROM STATE TO STATE.

No Liability for Consequential Damages — In no event shall Automation Direct or its suppliers be liable for any damages
whatsoever (including, without limitation, damagesfor loss of business profits, businessinterruption, loss of businessinformation,
or other pecuniary loss) arising out of the use of or inability to use this Automation Direct product, even if Automation Direct or
its suppliers have been advised of possibility of such damages.

U.S. GOVERNMENT RESTRICTED RIGHTS

The Software and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the Government
is subject to restrictions as set forth in subparagraph (c) (1) (ii) of the Rightsin Technical Data and Computer Software clause at
DFARS 252.227--7013 or subparagraphs (c) (1) (2) of the Commercia Computer Software -- Restricted Rights at 48 CFR



52.227--19 as applicable. Contractor/manufacturer is Automation Direct by Koyo, Inc. / 3505 Hutchinson Road, Cumming, GA
30040 (under license from National Instruments Corporation, 11500 N. Mopac Expressway, Austin, Texas 78759--3504).

This agreement is governed by the laws of the State of Georgia.

WARNING

(1) THE SOFTWARE ISNOT DESIGNED WITH COMPONENTS AND TESTING FOR A LEVEL OF RELIABILITY
SUITABLE FOR USE IN OR INCONNECTION WITH SURGICAL IMPLANTS OR AS CRITICAL COMPONENTSIN
ANY LIFE SUPPORT SYSTEMS WHOSE FAILURE TO PERFORM CAN REASONABLY BE EXPECTED TO CAUSE
SIGNIFICANT INJURY TO A HUMAN.

(2) IN ANY APPLICATION, INCLUDING THE ABOVE, RELIABILITY OF OPERATION OF THE SOFTWARE CAN BE
IMPAIRED BY ADVERSE FACTORS, INCLUDING BUT NOT LIMITED TO FLUCTUATIONS IN ELECTRICAL
POWER SUPPLY, COMPUTER HARDWARE MALFUNCTIONS, COMPUTEROPERATINGSY STEM SOFTWARE
FITNESS, FITNESS OF COMPILERS ANDDEVELOPMENT SOFTWARE USED TO DEVELOP AN APPLICATION,
INSTALLATION ERRORS, SOFTWARE AND HARDWARE COMPATIBILITY PROBLEMS, MALFUNCTIONS OR
FAILURES OF ELECTRONIC MONITORING OR CONTROL DEVICES, TRANSIENT FAILURES OF ELECTRONIC
SYSTEMS (HARDWARE AND/OR SOFTWARE), UNANTICIPATED USES OR MISUSES, OR ERRORSON THE PART
OF THE USER OR APPLICATIONS DESIGNER (ADVERSE FACTORS SUCH AS THESE ARE HEREAFTER
COLLECTIVELY TERMED ”SYSTEM FAILURES"). ANY APPLICATION 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 ONE FORM OF ELECTRONIC SYSTEM DUE TO THE RISK
OF SYSTEM FAILURE. TOAVOID DAMAGE, INJURY, OR DEATH, THE USER OR APPLICATION DESIGNER MUST
TAKE REASONABLY PRUDENT STEPS TO PROTECT AGAINST SYSTEM FAILURES, INCLUDING BUT NOT
LIMITED TO BACK--UP OR SHUT DOWN MECHANISMS. BECAUSE EACH END--USER SYSTEM IS
CUSTOMIZED AND DIFFERS FROM UTILIZED TESTING PLATFORMS AND BECAUSE A USER OR
APPLICATION DESIGNER MAY USE THE SOFTWARE IN COMBINATION WITH OTHER PRODUCTSIN A
MANNER NOT EVALUATED OR CONTEMPLATED BY PLCDIRECT OR ITS SUPPLIERS, THE USER OR
APPLICATION DESIGNER ISULTIMATELY RESPONSIBLE FOR VERIFYING AND VALIDATING THE
SUITABILITY OF THE SOFTWARE WHENEVER THE SOFTWARE IS INCORPORATED IN A SYSTEM OR
APPLICATION, INCLUDING, WITHOUT LIMITATION, THE APPROPRIATE DESIGN, PROCESS AND SAFETY
LEVEL OF SUCH SYSTEM OR APPLICATION.

Lookout is aregistered trademark of National Instruments Corporation.
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Introduction

Overview

This guide contains LookoutDirect installation instructions and an

introduction to LookoutDirect’s features and functionality. It includesgeneral
information to help acquaint you with important elements of LookoutDirect
and tutorial exercises that introduce you to the basics of building a Lookout

process.

Document Conventions

The following document conventions are used in this manual.

© Automationdirect.com

»

Indicate the path for nested menu and command selections.
Example: Start » Programs » xxx

@

Indicates atip that provides helpful information related to the
current procedure or topic.

5

Indicates aimportant supplementary information pertinent
to the current procedure or topic.

AN\

Denotes acaution statement. Failureto follow the guidance
provide in the caution statement could result in aloss of
dataor an interruption to acritical process being controlled
or monitored by L ookoutDirect.

bold face text

Denotes the name of dialog boxes, property sheet items,
application features, and menu commands that you select as
part of aprocedure.

Denotes references to dial og boxes, property sheet items,

italic application features, and menu commands that are not part
of the current procedure, or key concepts.
Denotes characters that you enter from the keyboard,
code/syntax examples. The monospace font is also used to
nonospace express proper names of disk drives, paths, directories,

programs, subprograms, subroutines, device names,
functions, operations, variables, filenames and extensions.

1-1 Getting Sarted Guide



Chapter 1 Introduction

Related Documentation
The following documents are cross-referenced in this guide.

Installation

LookoutDirect Developer’s Manual

Provides in-depth coverage of LookoutDirect functionality including
LookoutDirect services.

LookoutDirect Object Reference Manual

Contains detailed description of al LookoutDirect system and driver
objects. The Object Reference Manual can be found in the
documentation directory of the LookoutDirect CD-ROM in Portable
Document Format (PDF). To view thisfile, you must have Adobe
Acrobat Reader 3.0 or later installed. If you do not have Adobe Acrobat
Reader installed, you can install it from the Lookout Di r ect
docunent at i on directory or from the Adobe web site at

www. adobe. com

Development and Runtime Applications

The LookoutDirect softwareis available in both a development and runtime
version.

Package Contents

Getting Sarted Guide

PC-LKD-DEV contains both the L ookoutDirect devel opment
application and one license for the runtime application.

PCD-LKD-RTE contains only asingle license for the LookoutDirect
runtime application. The runtime version can only be used to run
compiled process files that have been developed using the
PC-LKD-DEV application.

The application package should contain the following items;

CD-ROM

Hardware key

Getting Started Guide
Developers's Manual
Object Reference Manual
Registration Card
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Chapter 1 Introduction

If you are missing any of the items listed above, contact Automation Direct
at 1-770-844-4200.

About the Hardware Key

In order to run LookoutDirect, you must install the hardware key provided
onto the parallel port of the PC running LookoutDirect (development or
runtime version). The hardware keys provided with the development and
runtime version are not interchangeabl e. Each hardware key is matched to the
software licence number of the application it is provided with.

System Requirements

Development Systems

e Pentium 133 MHz or faster

e Windows 95/98/NT

e 32MBRAM

e 100 MB available hard disk space
« CD-ROM drive

e 640 x 480 color monitor

Runtime System

*  Pentium 133 MHz or faster

*  Windows 95/98/NT

+ 32MBRAM

e 100 MB available hard disk space

* CD-ROM (optional if you have a network)

e 640 x 480 color monitor or flat-panel display for HMI

Installing LookoutDirect
Toinstall the application:

1. Insert the Product Showcase CD into your CD-ROM drive.

If autorun is enabled on your system, the DirectSOFT 32 window will
appear and you can skip to step 4.

From the Start menu, select Run.

Type X: \ set up. bat subgtituting "X" with the letter designation of
your CD-ROM drive, and click OK.

© Automationdirect.com 1-3 Getting Sarted Guide
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Getting Sarted Guide

10.

11.

From the DirectSoft32 window, select I nstall Software.

In the password dialog, enter the 16-digit product key that corresponds
to your software license. The product key can be found on back of the
Product Showcase CD case. The product key is case-sensitive and
requires hyphens. The OK button becomes available when you enter a
valid product key.

Click OK.
The password dialog box appears.

PressCTRL + Vto pastethe product key, which you entered previously,
into the password text box. The OK button becomes available when you
enter avalid product key.

Click Continue.
The LookoutDirect setup window and Welcome dialog box appears.
Follow the LookoutDirect setup instruction that appear on the screen.

When the LookoutDirect setup is complete, the NI Logos Installation
Wizard appears. NI Logosis used to install third-party application
components that are licensed to AutomationDirect.

Follow the NI Logos Installation Wizard instructions.

When the NI Logos installation is compl ete, the LookoutDirect
installation screen returns

Select to view the readme file or launch LookoutDirect.

1-4 www.Automationdirect.com



Chapter 1 Introduction

Setting System Options

Once LookoutDirect is installed, make adjustments to the system settings.
Access to the system settings is based on the security level assigned to each
process by the Administrator. Contact your system administrator for
assistance if you cannot access or make changes to a system setting.

1. Select Options» System.

The System Options dialog box appears. Some default settings may be
different for your computer.

System Options [ <]
If security level is below (09— Log alarms ba
0 LockoulDirect will always be masimized FES I -
0 User cannot switch to another program
0 Menu bar wil not be visible

0 Menu and lils bars will ot be visibls s TR
0 Limit active popups to: |4 1-99)
PeRuR k) Eharge Clert Licerse

0 User cannot acknowledge alaims

5 User cannat exit LookoutDirect 0K I
Wirtual Keyboard Pops Lp On
Cancel
™ Left Mouse Click ¥ Right Mouse Click

™ Show panel navigation amows in status bar

Computer Hame: |2tkpu

Citade! Databa;

Defait Computer: [2tkyu

Default Path: |c “directsoft 324binhdatabase

2. Select option you want, and then click OK.

@ Note Only userslogged on with security levels or 9 or greater can change system options.

Computer Name Setting

The computer name field shows the network name of the computer you are
working on. If thisfield is blank, and you intend to use the networking
capability of LookoutDirect, you need to check your network settings to
make sure your computer is properly named for network operations.

Citadel Database Settings

© Automationdirect.com

The Citadel Database fields set the default destination for Citadel data
logged by LookoutDirect. All processes running under a single instance of
LookoutDirect will use this data path to log datato Citadel, unlessyou
override this setting when you create the process.
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Chapter 1 Introduction

You set the Default path and the Default computer separately. Use the
complete path name for the Default path setting, and the fully qualified
computer name for the Default computer setting.

Virtual Keyboard Settings

L ookoutDirect features a virtual keyboard that you can access when in run
mode by clicking on a control that accepts atext or numeric input. Y ou can
set whether aright-click or aleft-click pops up this keyboard in the Virtual
Keyboard Pops Up On field in the System Options dialog box.

Log Alarms Setting

If you have aprinter directly connected to your computer, you can direct that
all alarms can be printed when they occur. Set the L og alarmsto box in the
System Optionsdial og box to the communications port to which your printer
is connected. See Chapter 9, Alarms, in the LookoutDirect Developer’s
Manual for information on the alarm and event logging features of
LookoutDirect. Y ou can aso capture a network printer port on Windows
98/95 machines. Consult your operating system documentation for
information on this procedure.

Security Level Settings

Y ou can set local limitson how LookoutDirect runswhen userswith different
security levels are logged on. Use the If security level is below: selection
boxes in the System Options dialog box to set these limits. See Chapter 6,
Security, in the LookoutDirect Developer’s Manual for full details on the
security features of LookoutDirect.

Panel Navigation Arrows

Select the Show panel navigation arrowsin status bar check box if you
want to use panel navigation arrows. These arrows, located in the right side
of the status bar, activate control panelsin the order in which you last
accessed them. Thisfeatureismost convenient when you have alarge number
of control panelsin a process and need to cycle through a subset of them
several timesin ashort period of time.
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Startup Process File Setting

If your computer runs LookoutDirect 24 hoursaday, you may want to ensure
that the system can automatically reboot and begin executing your processes
in the event power to the system islost and later restored.

@ Note Inorder for the startup file settingsto work, L ookoutDirect must be setup in Windows
as a startup application. Refer to your Windows documentation for information on enabling
startup applications.

1. Select Options » Startup.
The Startup Process Files dialog appears.

Startup Process Files
Add... I Edit... I Remave |
Tae | Carcel | Helo |

2. Click Add.
The Add Startup Files dialog box appears.

Add Startup File(s) [21%]

Look jr Iaﬂ_Examp\es j il IEE_

fixit K demanstrations. l4p
oldstuff K enpressions_test l4p
Preview Examples K longtemizerve. [4p
tutorial examples & obiect_test_client l4p

. client_1.14p B server_Tip
"client1R.14p K server2Mp

Flogane: | [ o= |
Files of ype: ILookout 4 Process Files(* 14p) ﬂ Cancel

3. Navigate to, and then select the process file(s) you want to run when
power isrestored to the system running L ookoutDirect.

You can add as many processfiles as you want. Thefileswill openinthe
order in which they are entered in the Startup Process Files dialog box.

To edit apath nameto afile, highlight the file name and click on the Edit
button.

© Automationdirect.com 1-7 Getting Sarted Guide
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How LookoutDirect Works
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This chapter explains the basics of how LookoutDirect works, including
descriptions of objects, data members, connections, processes, and services.

LookoutDirect is a powerful yet easy-to-use Human-Machine Interface
(HMI) and Supervisory Control and Data Acquisition (SCADA) software
package for industrial automation. LookoutDirect runs under Windows and
communicates with field 1/0 from Programmable Logic Controllers (PLCs),
Remote Terminal Units (RTUs), and other devices. Typical LookoutDirect
projects include continuous process monitoring and supervisory control,
discrete manufacturing, batch applications, and remote telemetry systems.

Object-oriented and event-driven, LookoutDirect is a configurable package
that requires no programming or scripting. Instead, you use L ookoutDirect to
create graphical representations on a computer screen of real-world devices
such as switches, dial gauges, chart recorders, pushbuttons, knobs, diders,
meters, and then link your imagesto the actual field instruments using PL Cs,
RTUs, data acquisition boards, or other I/O devices.

LookoutDirect has many diverse capabilities such as Statistical Process
Control (SPC), recipe management, Structured Query Language (SQL),
built-in security, flexible data logging, running multiple processes on one
computer, sophisticated animation, complex alarming, radio and dial-up
telemetry support, audit trails of events and setpoint adjustments, multimedia
support, touch screen compatibility, networking (including multipleclient and
Server processes running on one or many computers), Dynamic Data
Exchange (DDE & NetDDE), and more.

With LookoutDirect you can develop an application completely online,
without shutting down. You do not have to recompile or download a database
every time you make amodification, 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, 1/0, and other field deviceswithout ever
interrupting your process.

Because LookoutDirect is object-oriented and event-driven, you can use
LookoutDirect with other programs in the Microsoft Windows multitasking
environment. For example, while LookoutDirect monitors and controls your
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Architecture

process, you can use a spreadsheet to analyze production figures of hourly
average flow rates, then start aword processor to generate a memorandum,
paste the spreadsheet into the memo and send it to alaser printer.

The remainder of this chapter describes LookoutDirect architecture—the
components and how they work together. Thiswill help you understand fully
how to use LookoutDirect for all your continuous process, discreet, or batch
applications.

What is an Object?

Getting Sarted Guide

Once you understand the basic L ookoutDirect components and the
fundamental s regarding object-oriented and event-driven structure, using the
program becomes much easier.

L ookoutDirect consists mostly of objects and their data members,
connections, and services. Developing a LookoutDirect applicationisa
matter of creating, configuring, and connecting objects. Objects are software
representations of everything from potentiometers and switchesto PLCsand
RTUs connected physically to the computers you have running

L ookoutDirect. You then make connections between the software objects.
LookoutDirect, and the LookoutDirect services handle the connections
between your computer and various PLCs or other controllers; between your
computer and various sensors; between your computer and other computers;
and between your computer and the LookoutDirect database, Citadel.

Add to thisthe idea of client and server processes and you are well on your
way to understanding the basic structure of all LookoutDirect applications.

A LookoutDirect object is a self-contained software unit designed to do
something specific in your HMI/SCADA application. What each object does
is generally referred to asits functionality. Each object has a set of data
members you can log to a predefined database, and a set of parameters. The
following diagram depictsthe functionality, datamembers, and parameters of
an object.
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Functionality

Parameters

Text Logical Numeric
Values Values Values

Name

Text Data Logical Data | |Numeric Data
Members Members Members

Database

Figure 2-1. Objects Encapsulate Data Members, Parameters, and Functionality

Think of an object as a software model of something physical. For example,
a potentiometer is something physical. You can adjust it up and down. In
LookoutDirect, a Pot object represents the physical potentiometer. You can
adjust it too.

Parameters define thelimits of object functionality. For example, parameters
set the minimum and maximum values of the Pot, the size of the smallest
interval of adjustment, and other elements of the Pot’s functionality.

The object data members contain information about the current state of the
object, such as the value, whether the control is visible or hidden, and so on.
The database can store data member information depending on what you
want recorded, at what level of detail.
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LookoutDirect Object Classes and Functionality

Parameters

Getting Sarted Guide

A LookoutDirect object isaspecific instance of al ookoutDirect object class.
Y ou can think of an object class as the generalized form for an object. When
you create an object, you are taking the general form described by an object
class, defining it with specific parameters, giving it a name, and putting it to
work as a software object. Y ou can make as many objects as you need from
each LookoutDirect object class, each specifically configured to perform the
task you need that particular object to perform.

For example, LookoutDirect has both Pot and Switch object classes, from
which you might create 20 pots and 30 switches. In this case, you would be
creating atotal of 50 objects using only two object classes.

Different object classes are designed to perform different functions, or tasks.
For exampl e, the Pot (potentiometer) object class operates differently from
the Switch object class. Thisisthe functionality built into every object class.

Global object classes are a special kind of object class. Each contains global
system data such asthe number of currently active alarms. You cannot create,
modify or delete aglobal object, but you can useits datamembersjust asyou
would use any other object data members.

When you create or open a LookoutDirect process file, LookoutDirect
automatically createsthree global objects: $Alarm, $Keyboard, and $System.

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

The object class definitions, found in the LookoutDirect Object Reference
Manual, outline the functionality of each object class.

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

Every object class supports a set of parameters that you must fill in or select
when creating a new object. Many parameters are expressions, which means
you can change parameters programatically. Others require constant values.
Some require you to pick specific settings.
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Parameters that accept expressions appear as yellow data entry fields. These
parameters can receive signals (that is, they are writable). See Chapter 1,
Expressions, of the LookoutDirect Developer’s Manual for more detailed
information on expressions.

All the parameters for any given class are visible in the object definition
dialog box. For information on how to create this object, see the Creating &
Managing Communication Links section of Chapter 4.

Mame: I

Minirriurm: ID

I awimurn: |1 0o

Resolution: |1
— Position source

@ Local

 Femate
’VUHL:=|
= DDE
SEnyiGe: l—
Tapie: l—
IEerm: l—

Control security level: ID ¥ Log events

QK I Eancell Help |

Figure 2-2. Pot Definition Dialog Box

Object Databases and Data Members

© Automationdirect.com

Each object has its own built-in database. The individual parts of this
self-contained database are call ed data members. Some object classeshave a
very limited database, while others have extensive databases. The database of
an object representing a PL C might have hundreds of data members; but a
Switch object database has only six data members. Y ou 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.
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Every data member contains a single value that can be one of three types:
numeric, logical, or text. LookoutDirect is not strongly typed, however, so
you can connect one type datamember to another, and LookoutDirect will not
generate an error message. See the Data Polymor phism section of thischapter
for more information on how L ookoutDirect interprets data of different types.

The built-in data members for each object are referred to as native members,
and can be thought of asthe default or automatic data members. You can add
to and modify the database to suit your specific needs, attaching one or more
aliases to agiven data member, each with a different set of associated alarm,
logging, or scaling properties.

Every abject class has an explanation of its database in its class
documentation, which you can access by clicking on the Help button in the
dialog box used to create or modify an object. The following isan example of
the switch object class database explanation.

Table 2-1. Switch Data Members

DataMembers

Type Read | Write Description

(implicit)

logical yes no Switch Position

enable

logical no yes If TRUE (the default), enables DDE. If
FALSE, disables DDE. The default value
isON. Thisinput isignored for non-DDE
Switch objects.

reset

logical no yes Whilethisvalue equals TRUE, the control
will be set to the valueinr eset val ue.

resetvalue

numeric no yes Setsthe value acontrol will take when the
reset data member transitions from
FALSE to TRUE.

value

numeric yes yes The current value of the control. If you
have remoted this control, then val ue is
the current value of the position source.

visible

logical no yes When FAL SE, the switch object cannot be
seen on the display panel. When TRUE,
the switch can be seen and controlled.

Getting Sarted Guide
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Logical Data Members

Logical data members contain avalue that represents abinary or on/off state.
A light switch isalogical device—it is either on or off.

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

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

Thelogical signals that some objects generate can be displayed graphically
on acontrol panel. See Chapter 2, Graphics, of the LookoutDirect
Developer’s Manual, for more information on graphical displays.

L ookoutDirect recognizes the following logical constants as expressions:
e Logical constants that represent an on state: yes, t r ue, on
» Logical constantsthat represent an off state: no, f al se, of f

LookoutDirect isnot case sensitive, so case variations such asOn, ON, or oN
will al beinterpreted as ON.

See the Data Polymor phism section of this chapter for information on how
L ookoutDirect interprets numeric or text datawhen it is passed to alogical
data member.

Numeric Data Members

A numeric data member isafloating point number representing anal og val ues
such astank level, pressure, flow rate, voltage, and temperature. Numeric
data members also represent time, either as atime period (span) or asan
absolute time (that is, a particular time of day/week/month/year).

The Pot (potentiometer) object generates a numeric signal compatible with
the numeric signal's that monitor and control the analog input and output
points on a PLC Numeric signals range from —1.7 x 10275 to 1.7 x 10275,

See the Data Polymor phism section of this chapter for information on how
LookoutDirect interprets logical or text datawhen it is passed to a numeric
data member.
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Numeric constants are entered using decimal digits (0—9), theminussign (-),
the exponent symbol (E or €), and the time format separator ().

Some exampl es of numeric constants would be as follows:
e 0

e —123.779999

e 1.5E7 (15,000,000)

e -3.7E-3(-0.0037)

e —0036

e 23356636.234579

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

When your operating system switchesin or out of daylight savingstime,
L ookoutDirect corrects for the change relative to universal time so that there
is no data discontinuity or loss in the Citadel database.

Table 2-2. Examples of LookoutDirect Time Constants

Time Period
Constant L ookoutDirect Interpretation

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

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
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You may enter one hour as 1:00:00, but LookoutDirect stores the number as
0.04167 (or 1/24 of aday). Days are represented by the integer portion of the
number. The number zero represents Jan. 1, 1900. You may also find it
helpful to know that one second = 0.000011574 and one minute =
0.000694444.

=)

Tip If you display a numeric signal on a control panel, LookoutDirect provides along list
of numeric formats to choose from. You can set the format when you first create the display,
or by right-clicking on the display and selecting Display Properties. The different possible
formats are listed in the following tables.

Table 2-3. Genera Numeric Format Examples

Numeric Format Value Display
(General) 123.78 Displayed as 123.78
(Generad) 123.789 Displayed as 123.789
Note: General format displays the value in the most compact form possible.

Table 2-4. Leading Zeroes Numeric Format Examples

Numeric Format Value Display
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
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Table 2-5. Fractional Numberswith Trailing Zeroes Format Examples

Numeric Format Value Display
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 2-6. Exponential/Scientific Notation Format Examples

Numeric Format Value Display
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
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Table 2-7. Hexadecimal Format Examples

Numeric Format Value Display
0x0 123.789 Displayed as 0x7
0x00 123.789 Displayed as Ox7
0x000 123.789 Displayed as 0x07
0x0000 123.789 Displayed as 0x007
0x00000 123.789 Displayed as 0x0007
0x000000 123.789 Displayed as 0x00007
0x0000000 123.789 Displayed as 0x000007
0x00000000 123.789 Displayed as 0x0000007

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

A time period represents a span of time or a duration. Time periods are
indicated in hours, minutes, seconds, and fractions of seconds. Numeric
formatsthat represent time periods are characterized by capital letters(that is,
H rather than h).

Table 2-8. Time Period Display Examples

Time For mat Value Display
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)
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Table 2-8. Time Period Display Examples (Continued)

Time For mat Value Display
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
MM:SS.SS 0.4789 Displayed as 689:36.96
MM:SS.SSS 0.4789 Displayed as 689:36.960

Absolute dates and times indicate a specific moment in time. LookoutDirect
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 2-9. Absolute Date and Time Display Examples

Time Format Value Display
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
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Table 2-9. Absolute Date and Time Display Examples (Continued)

Time Format Value Display
dd/mm/yy 34668.7889 Displayed as 30/11/94
dd/mm/yy hh:mm 34668.7889 Displayed as 30/11/94 18:56
dd/mm/yy hh:mm:ss 34668.7889 Displayed as 30/11/94 18:56:02
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Text Data Members

Text data members contain text character strings. These character strings
consist of all displayable characters. Y ou can usetext signalsto display alarm
descriptions on the alarm panel, to display labels on a control panel, and in
parameters or expressions. Y ou can enter text signals as constants, or you can
construct them with the many text functions availablein expressions. Be sure
to enclose text constants within double quotes (* ") when using them within
EXPressions.

Some exampl es of text constants would be the following:
e “Water Temperature:”

“w o

. (empty text string)
“Lowlevel in‘Polymer 2’ tank”

“

* gom

See the Data Polymor phism section in this chapter for information on how
LookoutDirect interprets logical or numeric datawhen it is passed to atext
data member.

(implicit) Data Members

Many object classes have an (implicit) data member. Thisimplicit value
iseither 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 L ookoutDirect 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, LookoutDirect could make you specify the numeric signal
generated by a Pot object by typing Pot 1. nuner i ¢ wherePot 1 isthe name
and nunrer i ¢ isthe current value of the Pot. Instead, you enter Pot 1 and

L ookoutDirect knowsyou arereferring to theimplicit value of the Pot. If you
examinethe Pot definition in the LookoutDirect online help, you will seethat
the (i npl i ci t) datamember isthe current value of the Pot.

2-13 Getting Sarted Guide




Chapter 2 How LookoutDirect Works

Getting Sarted Guide

Data Polymorphism

Polymorphic datais datathat is not strongly typed. In LookoutDirect, data of
one typeisinterpreted appropriately when connected to an input of another
type. Y ou can also select the data type when inserting expressions, using the
selection box below the expression field, as shown in the following picture.

Insert expression E
Dizplay Type: Inumeric 'l Path Mode: IHeIative j
— Signals: default '
Paste | i Ve
Iy Uriverse j Contents:
- Metwork, $ cogine_180 - cozine180
= : paroikos. dy. natinst. com " cogine_wave
gl $Keyboard ﬁ randam
-- $5pstem " ", saw_180 - zaw180
—-EL longtermserve " ", gine_180 - 5ine180
{;&3— $alarm " ", #quare_180 - square180
gy Panell " % triangle_180 - tiangle180
il Server_1_Wavefarm
W avefiorm hUMmeric

] I Eancell Help |

Logical values are displayed as 0 and 1 when interpreted as numeric values
and as ON or OFF when interpreted as text val ues.

A numeric value of 0 displays as OFF when viewed asalogical value. Any
value other than 0 isdisplayed as ON. A numeric value displayed as text
shows the digits of the number.

Text strings displayed as numeric values appear asdigitsif the string consists
only of digitsin avalid LookoutDirect display format, such as a decimal
number or a scientific expression. Numeric interpretation of text in atime
format, such as 10: 05: 30 isinterpreted as number (the fraction of one day
represented by the time quantity) in scientific notation.

Any text string that does not consist of digitsin avalid LookoutDirect format
isinterpreted as a 0, with the exception of ON or TRUE, which display as 1.
OFF or FALSE are interpreted as 0, by default. Theterms On, O f, Tr ue, and
Fal se are not case sensitive.
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Text stringsdisplayed aslogical valuesareinterpreted asa0 or as OFF, except
when the text string consistsof a1, On, or Tr ue, al of which areinterpreted
as ON. Again, atext string consisting of 0, O f , or Fal se isinterpreted as
OFF, by default. Again, theterms On, OF f , Tr ue, and Fal se are not case
sensitive.

Once you have placed an expression on your panel, you cannot change the
datatypein that expression. You have to delete that expression and place a
new oneif you want to change data types.

Expressions used as parameters in LookoutDirect objects do not permit you
to select the data type because the object interpretsinput according to the data
type required by that object. You can, however, use output of a datatype
different from that required by an object, as long as the output can be
interpreted meaningfully by the object.

Polymorphic data types affect the DataTable object. In versions of
LookoutDirect earlier than LookoutDirect 4.0, the DataTable used data
members such as Al. | ogi cal to set thetype of datain a particular cell.
Some LookoutDirect devel opers used the DataTable to create, in effect,
polymorphic data.

The LookoutDirect 3.xx DataTable data members are preserved in
LookoutDirect 4 for the sake of compatibility. But it is not necessary to use
the data-typed data members to simulate polymorphic data. To achieve this
compatibility, however, LookoutDirect DataTable dataisstill strongly typed.
You must input numeric data to DataTable numeric data members, logical
datato DataTable logical data members, and so on.

Data Quality Attributes

L ookoutDirect uses data quality attributesto keep track of any problemswith
your data. If thereis a communications failure with adevice, if the network
connection to the source of the datais bad, if the data source is undefined, if
thevalueis stale, or if some other problem arises, LookoutDirect creates an
alarm to report the condition.

Because the alarm may only be visible on the local computer, and not on a
computer accessing that data from another location, L ookoutDirect places a
red X over the affected control or expression when there is a data quality
problem.

Check the Alarms panel of the process reporting the data quality problem for
details on the problem. You can a so use the data quality functionsto monitor
data quality and report problems. See the Data Quality Functions section of
Chapter 1, Expressions, of the LookoutDirect Developer’s Manual.
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Connections

You can al'so set your computer to monitor alarms from processes running on
other computers. See Chapter 9, Alarms, in the LookoutDirect Developer’s
Manual for information on how.

All the LookoutDirect objects you create either take the place of physical
objects such as switches or potentiometers, or serve asyour interface to some
physical object connected to your computer, such asaPLC, and RTU, or
another computer on the network that is connected to such objects.

You can connect all these objects in LookoutDirect, allowing signals to pass
between them—much the same way you would wire atime delay relay to a
motor starter relay, for instance. You can do this by connecting database
members to each other, or by connecting database members to parameters.

In the broadest sense, one way to understand LookoutDirect isin terms of
these connections. The following figure shows a data member to parameter
connection, and a data member to data member connection.

Parameters Text

Numeric

Numeric
m Parameters

Logical

Logical

Name Name

Database Text

m Database
Logical

Numeric

»

Logical

]

Connections between
two objects
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Figure 2-3. Example Connections Between Two Objects

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

In thisway LookoutDirect handles the connections between your computer
and various PLCs or other controllers; between your computer and various
sensors; between your computer and other computers; and between your
computer and the LookoutDirect database, Citadel.
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Alarming, report generation, trending, data analysis, and afast and flexible
database are al built in; all you do is configure objects and data points, then
create the connections, using the LookoutDirect dialog boxes.

L ookoutDirect connections vary. Some control hardware directly by
determining settings, some control or report on processesinteractively, some
analyze and present data. To all this capability, LookoutDirect adds a
powerful yet ssimple way of making LookoutDirect connections across a
network.

Connections and objects taken together are called a process. Because

L ookoutDirect runs multiple processes, and because networking has been
made so simple, you can create as many or as few processes as you need,
small or large, to increase the efficiency of your control systems.

Fortunately, you need not worry about creating drivers or databases or
displaysin LookoutDirect—all thesethingsare either L ookoutDirect objects,
or contained in LookoutDirect objects. All you have to do is place objects
where you want them, and make the necessary connectionsto and from them.

You do not have to worry about elaborate timing systems and polling loops,
either. Because LookoutDirect is event driven, your connections report on
and react to changes and other events as they happen, not in some arbitrary
order built into your programs.

You can make the following kinds of connectionsin LookoutDirect:

» Direct—Made with the Edit Connections dialog box, these connections
are fixed and work in one direction only. This sort of connection should
only be made from a server processto hardware installed on the server’s
computer, or between objects contai ned within the same process.

* URL remote—A URL remote connection is aflexible type of fully
reciprocal connection between a L ookoutDirect control and a
L ookoutDirect object read/write data member. Changing the control
changes the data member, as you would expect, but if the value of that
data member changes from some other cause, the control value changes
aswell. This sort of connection is what you use to connect a client
process to a server process, or to link two client processes through a
server. (See the next section for an explanation of client and server
processes.)

»  Complex—You can make complex connectionsusing variablesand logic
teststo respond dynamically to changing needs and circumstances. You
can make direct complex connections, and with the L ookoutDirect
Symbolic Link object, make remote complex connections as well.
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Client and Server Processes

L ookoutDirect processes are programs you create to perform some specific
function. LookoutDirect can run any number of processes at onetime. You
can open and close a process without disturbing other processes that are
running at the time. Y our processes can report and analyze data and control
machinery, all whileinteracting with other LookoutDirect processes running
on your computer and others scattered across the network.

It isimportant to make a distinction between client and server processes as
you design and develop your LookoutDirect HMI.

e Computersrunning LookoutDirect servers should be properly connected
to external industrial automation hardware such as FieldPoint from
National Instruments. Computers running clients only should not be
connected to external hardware. In other words, servers connect directly
to hardware; clients connect remotely, through the server.

»  Serverscontrol and monitor; clientswatch, report, and make adjustments
to server settings. Servers can do all things clients do; clients act through
servers.

e Client applications can move from computer to computer, and so must
have no direct dependenciesin order to run. In other words, nothingina
client application should refer directly to or depend on the computer
running it. You should always use a remote source connection from a
client control to a server rather than making a direct connection, so that
the control reports settings as well as changing them.

Asyou might expect, you can have more than one client process attempting
to alter avalue in asingle server process. When this happens, LookoutDirect
acceptsinput asit arrives, so thefirst client input to arriveis executed before
the next.

Supervisory Control

Getting Sarted Guide

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

It is how you design your supervisory system, behind the control panel, that
makes your processrun. Your system routes signalsfrom field componentsto
bar graphsand visual indicators on control panels. It activates and deactivates
alarms. You can design it to make complex decisions based on the val ues 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.
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Event-Driven Processing
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An important concept to understand is that LookoutDirect is entirely
event-driven, not loop-driven. To understand the significance of this design
requires adigression, to explain how standard |oop-driven programs work.

L oop-driven applications execute code sequentially from top to bottom, and
loop back to the top to execute the same code over and over, as shown in
Figure 2-4.

Loop Driven

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

perpetually 2

; R,
retesting values \/oQ
and rules.

4

G 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 names to the central database, speed and overall
performance degrades. Thisis because many central databases use a passive
notification system in which the rules of the loop-driven logic must scan an
ever larger database for their appropriate values. The larger the database, the
longer it takes the rule to find the data it needs to resolve its function.
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In sharp contrast to this programming model, LookoutDirect is entirely
event-driven. Each object remains quiescent, doing nothing until an event
occurs, as shown in Figure 2-5.

Events
(Active Notification)

@‘ Data

Logger

Control KObjects
Panel k/

Driver is just another object

Figure 2-5. LookoutDirect Object-Oriented and Event-Driven Architecture

An event is a change in adata vaue. When an incoming signal changes, the
object activates, processing the value according to its functionality. Objects
only send out signalswhen the result of their processing changes. Thisis how
an event propagates throughout your system, creating a chain-reaction that
affects only the objectsin the chain. Thisis called active notification.

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

A good example would be two people trying to exchange information. One
person could ask the other for information, and that person would respond.
This would require one person to ask the other repeatedly if anything has
changed. Thisiswhat loop-driven rules do when they constantly query the
central database.
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Alternatively, one person could just inform the other when something
happens. Thisis what happens when you connect two objectsin
LookoutDirect.

Adding objectsin LookoutDirect adds significantly less demand for
processor time than adding new rules or enlarging the central database of a
traditional loop-driven system.

Because L ookoutDirect isentirely event-driven, the order inwhich you create
the objects and connect them does not affect how your supervisory strategy
works.

LookoutDirect 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 PL C objects may need to use the same communication port
on your computer. In such a situation, LookoutDirect must provide an
environment service—that is, amechanism the objects can use to gain access
to the communication port in an orderly and timely fashion.

Anenvironment service, then, isatool that LookoutDirect makesavailableto
objects, or afunction LookoutDirect performs outside of its object-oriented
structure. Each environment service provides a specia function. The
following sections describe LookoutDirect environment services.

Serial Port Communication Environment Service

Y ou can configure certain protocol object classes to represent and
communicatewith PLCsand RTUsthrough the serial ports of your computer.
This environment service arbitrates serial port usage between objects
representing PL Csand RTUs. For example, asingletwo-way radio connected
to aserial port on the computer can communicate with several different
brands of RTUs out in the field, each one using a different protocol. See
Chapter 4, Serial Communications, in the LookoutDirect Developer’s
Manual for more information on configuring communications.
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Database Environment Service

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

For exampl e, the Modbus object class includes a native data member called
40001. You can give this native data member an alias such as PunpSpeed,
and define associated unit scaling, alarming, deadband, and other parameters.

With LookoutDirect you can also directly import database information from
external packages like Siemens APT. See Chapter 7, Logging Data and
Events, and Chapter 8, Sructured Query Language, of the LookoutDirect
Developer’s Manual for more information on database services provided by
LookoutDirect.

Graphics Environment Service

L ookoutDirect has an extensive library of standard graphics. These include
various switches, potentiometers, pushbuttons, bar graphs, valves, tanks,
pumps, and so on. Y ou can also create your own custom graphic and add it to
your LookoutDirect library. See Chapter 2, Graphics, of the LookoutDirect
Developer’s Manual for more information on graphics.

Alarm Environment 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 parameterslike Alarm Group and
Alarm Priority, alarm filters, display parameters, and print settings.

L ookoutDirect permanently archivesalarmsto disk. You can easily print this
alarm history. See Chapter 9, Alarms, of the LookoutDirect Developer’s
Manual for additional information.

Multimedia Environment Service

L ookoutDirect aso provides a multimedia environment service you can use
to play sound wave files. See the online help description of the Playwave
object for more information on using this feature.
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Security Environment Service

L ookoutDirect has ahighly sophisticated and comprehensive security system
for both local and network security. Y ou can configure control security,
viewing security, and action verification. Y ou 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 6, Security, of the LookoutDirect Developer’s
Manual for more information on security.

Historical Logging Environment Service

With the logging environment service you can store real-time system
information to disk in comma-delimited ASCI|I files, or in a special
LookoutDirect database called Citadel.

The LookoutDirect Event Logger keepstrack of who did what, and when they
didit. LookoutDirect logs operator commands, from closing a processfileto
flipping a switch or adjusting a Pot. Along with each event, L ookoutDirect
logs the account name (operator), date and time of the event, name of the
object adjusted, and the before and after settings of the object. See Chapter 7,
Logging Data and Events, of the LookoutDirect Developer’s Manual for
additional information on logging environment services.

ODBC Environment Service

Because of the LookoutDirect Open Database Connectivity (ODBC)
environment service, you can use other applications, such as Microsoft
Access, to query the LookoutDirect historical database. See Chapter 8,
Sructured Query Language, of the LookoutDirect Developer’s Manual for
additional information on ODBC environment services.

DDE Environment Service

L ookoutDirect can send its live process values to other applications, and it
can receive real-time values from other applications. The LookoutDirect
system acts as both a DDE client and a DDE server. See Chapter 5, Dynamic
Data Exchange, of the LookoutDirect Developer’s Manual for further
information on DDE.
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Networking Environment Service

LookoutDirect provides afull client-server networking environment service
through the use of TCP/IP. With this environment service, you can monitor
and control your processes from multiple workstations on a network.

See Chapter 4, Networking, of the LookoutDirect Developer’s Manual for
information on networking L ookoutDirect computers.

Redundancy Environment Service

Use the LookoutDirect redundancy environment service to configure two
computers for redundancy, providing automatic transfer of monitoring

and control should one of the computersfail. See Chapter 10, Redundancy, of
the LookoutDirect Developer’s Manual for information on configuring
computer redundancy.

LookoutDirect Windows Services
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L ookoutDirect requires three background services that run in Windows
outside of the LookoutDirect application itself to be running on your
computer while it is running: Citadel Server, Classified Ads, and Time
Synchronization. In your Windows NT task manager, these services appear
as Classifieds, TimeService, and Citadel Service. Under Windows NT, these
services run automatically as NT services. If you need to interact with these
services, usethe NT Services utility, found in Start»Settings»Control
Panel»Services.

In Windows 98/95, LookoutDirect installs a services manager during

installation, denoted by asmall lighthouse icon at one end of your Windows
task bar, as shown in the following illustration.

W 2 s5eaM

When you right-click on thisicon you will see the following menu.

Classifieds 3
TimeService 2

CitadelService Sitart
Stop

Start all servises
Stop all services

it Service Manager ‘:‘L 911 Ak

You can start or stop any of the LookoutDirect Windows services using this
toal.
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This chapter contains the following three guided tours. Each tour is designed
to provide you with practical hands-on exposure to LookoutDirect.

Basic Features Tour—Introduces the basics of the LookoutDirect
process development cycle. You will use LookoutDirect’s most common
features to create a process that will run locally on your PC without
requiring a connection between the PC running L ookoutDirect and your
PLC.

Connected Tour — Provides an immediate demonstration of
bi-directional communications between L ookoutDirect and your PLC
using both numeric and logical signals. To complete this tour, the PC on
which you are running LookoutDirect must be properly connected to a
DirectLogic controller. Refer to Appendix B for information on
establishing a communications link.

Advanced Features Tour—Demonstrates how to create functionality
within LookoutDirect that you can use to enhance and manage the
processes that you create.

To gain full benefit from the tours, we recommend that you complete each
tour in the order given. Before starting the tours, ensure that the hardware key
supplied with LookoutDirect isinstalled on the parallel port of your PC.
Without the hardware key, the functionality of LookoutDirect will be limited
to one hour of use and ten input/output points. Refer to Chapter 1, About the
Hardware Key, for additional information on using the hardware key.

After completing the three tours, you may feel you are ready to begin creating
your own process. If you would like more in-depth information on
LookoutDirect, read Chapter 4, LookoutDirect Basics: Windows, Tools,
Files, and Path Names and Chapter 5, Using LookoutDirect.
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Basic Features Tour

Inthistour, you will create a process that contains some simple functionality
associated with awater treatment plant. The completed process file created
by this tour can be found in
C:\DirectSoft32\Projects\Examples\LookoutDirect\Water Works.14p.

Y ou may find it hel pful to have the example process open whileyou complete
thistour.

Starting a New Process

Y ou will begin the process-development cycle by starting LookoutDirect,
naming your process, and creating your first control panel.

@ Note The first time you start a development version of LookoutDirect, the Administrator
user account has no password. Any time the Administrator account has no password,
L ookoutDirect openswith Administrator logged in and active, without requiring any log in.
Thisisaconvenience for you when creating your LookoutDirect processes, but you must be
sureto assign a password to the Administrator account before allowing others who should
not have Administrator privileges to use your copy of LookoutDirect. Refer to Creating an
Account later in this section for more information.

Getting Sarted Guide

1. Click Start » Programs. Point to DirectSOFT 32 » L ookoutDir ect
Tools, and then click L ookoutDir ect.

The LookoutDirect main screen appears. When you start a new process,
L ookoutDirect opensin the edit mode.

2. Select File» New.
The Create Process dialog box appears.

3. Inthe Process Name box, type Wat er Wor ks. Thisisthe name of the
example process.

Process Mame:

IWater\A-"orks

|—State Infiormation:

4. Click OK.

The New Control Panel dialog appears. Notice that the alarm panel
appears at the bottom of the main screen.
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5. Inthe Name box, type PNLOver vi ew

Thisisthe name of the control panel object. In the Title box, type

Over vi ew Thisisthetitlethat will appear at thetop of the control panel.
The control panel you created serves as a pallet on which you will build
and organize the process.

Mew Control Panel

M ame: IF'N LOwvervigwm

Title: | Overview
- Dewnlbimm_ Backaground co

L eave the remaining dialog box properties asthey are. You will have the
opportunity to change the way the control looks later in this tour.

@ Tip Beginthe name of each object that you create with the two or three | etter abbreviation
for thetype of object. For example, the abbreviation PNL is used aboveto designate the panel
object. By consistently using this object naming convention, you will be able to quickly
locate objects in the process directory tree that you will use throughout the three tours.

6. Click OK.

The new Overview control panel appears. Maximize the control panel.
Note that the title of the control panel moves to the window title bar.

7. Select Alarms » Display Options and set the window style to Bottom
and the window height to 5 lines.

This establishes the location and capacity of the alarm window.

E Note If the PC on which you are creating a process does not share the same monitor
resolution as the PC(s) on which the process will be run, set the monitor resolution of the
development PC to match the resolution of the lowest resol ution monitor on which you
expect the process to be displayed.
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Adding an Object

Adding objectsis the essence of building a process using L ookoutDirect.

In this part, you will begin by adding a potentiometer object to the new
control panel. The potentiometer will be used to control the water level in a
simulated tank.

1

Select Object » Object Explorer.

The Object Explorer dialog box appears. Notice that the WaterWorks
process name appears in the tree structure. Drag the Object Explorer to
the right side of the control panel to keep it out of the way of the control
panel.

Object Explorer =]

ﬂ@ $Sustem
-- “Waterwiorks

@ Note Object Explorer providesasingle, convenient location from which you can access and
modify the object that you add to your LookoutDirect processes. Refer to Chapter 4, Getting
Sarted with LookoutDirect, Object Explorer for information on using Object Explorer.

2.

Right-click on Water Works, and select New Object.
The Select Object Class dialog box appears.

Double-click on the Control folder, and then navigate down the list of
objects and highlight the Pot object.

Information on any object that you highlight (before selecting), in this
case the Pot object, appears on the right side of the dialog box.

E Note Deselecting the Categorize check box, located at the top of the Select Object Class
dialog box, changes the object directory from afolder format to a continuous list format.
When displayed in alist format, objects can be found by typing the first etter of the object’s
name. As you become familiar with the names of an increasing number of objects, you will
find it useful to locate them in this manner.
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4.

Click OK.

The Select L ocation for new object dialog box appears. The dialog box
displays the structure of your network in adirectory tree format. In this
exampl e the name of your computer and the Water\Wbrks process should
be visiblein the directory tree.
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Select Location for new ohject:

Inzert object inka:

EB 2tk

5. Select Water Works, and then click OK.
The properties dialog box for the new potentiometer object appears.

6. Complete the dialog box properties.
* Tag: POTSi nLevel

Thisisthe name of the new potentiometer object. Note that we
began the name of the new object with the three-letter abbreviation
for Potentiometer.

e Minimum and Maximum: 0 and 50 respectively.

For this object, the minimum and maximum values you enter
represent the incremental range of the potentiometer.

e Resolution: .1

7. Leavethe remaining properties of the dialog box as they are and click
OK.

8. Select the new object from the Object Explorer tree, and then drag it onto
the panel.

A dialog box appears that contains the graphic that can be used to
represent the new potentiometer object.

9. Select the vertical slider, and then click OK.

Ingert: SimulationLevel
g N\

&\“\\\\\\\'.
N

The new potentiometer object appears on the control panel.
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Try out the new potentiometer by pressing Ctrl + Space to toggle out of
the edit mode, and then click and drag the slider up and down. Return to the
edit mode when you are finished.

Creating and Working with Expressions

Because the POTSmLevel potentiometer object has an associated numeric
range, you can visually represent that range using an expression. For this
example, you will create agraphical expressionintheform of abar graph and
anumeric expression in the form of adigital display.

1. Click Insert » Expression.

Thelnsert Expression dialog box appears. The Insert Expression dialog
box provides a convenient method to locate objects and their data
members and Paste them into a single completed expression.

2. Expand the network directory tree under the name of your PC until the
list of objectsunder the Water Wor ksprocessisreveal ed, and then select
PotSmLevel.

@ Tip By making the WaterWorks process the root of the directory tree, you can avoid having
to repeatedly expand the tree each time you want to sel ect an object. To make the Water\Works
process the root of the tree, right-click WaterWorks and select M ake Root.
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3. Leavetheremaining dialog box properties asthey are and click Paste.
POTS mLevel appearsin the yellow expression field.

4. Click OK.

The Display numeric signal dialog box appears. This particular dialog
box appears because the Display type property, selected by default onthe
Insert Expression dialog box, was set to numeric. LookoutDirect allows
you to select the display properties of a numeric signals.

5. Complete the Display humeric signal dialog box.
e Display Style: Bar (up)
e Bar Color: deep blue
*  Minimum and Maximum: 0 and 50 respectively.

Note that these values match the range you selected previously for
the POTSmLevel object.
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Display numeric signal

Bar Color Background style— [~ Frame style——
e = o e

&
Background color Wl

" Rectangl &N
[COMCEEEE |~ e b
I 0] [ ] [

 white

. ) [left €% Centered €5 Hight —DISD|a_','Sl_','|B—
Finimum ID ?
b aximum I'IDD |
Mumeric format € Bar [right]
|Genela| j  Bar (left)
Pt |1DplAriaIBoId Cancel |

6. Leavetheremaining dialog box properties asthey are and click OK.

The bar graph appears on the control panel.

Creating the Digital Display

1. Sdlectthebar graph, hold down the Shift key, and then drag the bar graph

in any direction and release it.

A duplicate copy of the bar graph is created. Duplicating objectsin this
manner is a convenient way to create new objects.

2. Right-click on the duplicate bar graph, and then select Display

Properties.

3. IntheDisplay Style group box, click Digital, and then click OK.

The display format of the duplicate expression changes from a bar graph
toadigital readout. Thereadout will initially display as"####". Increase
the width of the readout display box, by dragging a handle, to correctly

display the numeric value.

4. Movethe new digital display to the right of the bar graph.
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Toggle out of the edit mode, and then move the potentiometer slider up and
down to see both graphical expressions function.

Saving Your Work

Aswith any application, it's a good idea to save your work often.

1. Select File » Save.

The Select processto save dialog appear with the Water\Works
process—the only one open—highlighted.

2. Click OK, and then Save to save the process under the name
Water\Works.l4p.

Connecting Objects

Earlier in thistour, you created the POTS mLevel object and graphically
displayed itsvalueat afixed pointintimeusing abar graph. Inthispart of the
tour, you will create a hypertrend object that will monitor the state of the
POTS mLevel object and display, in real-time, its value in the form of atrace
line on asimulated chart recorder.

To begin, you will create a hypertrend object, and then assign the signal from
the POTSmLevel object to the hypertrend. To enable the hypertrend to
display the activity of the POTSmLevel object, you will activate real-time
logging of the POTSmLevel signal to a historical database.

Create the Hypertrend Object

1. IntheObject Explorer, right-click on Water Works, and then select New
Object.

2. Locate and select the Hyper Trend object from the directory tree, and
then click OK.
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3. Select the Water Works process and click OK.
The Create Hyper Trend dialog box appears.

4. Inthe Name text box, type HTTanks.

5. Click Add Group.

The Add Group dialog box appears. The add group function allows you
to logically organize and display multiple signals at one time. In this
example however, you will only be adding one signal to the group.

6. Inthe Name text box, type Wat er TankTr end, select deep blue as the
Grid Color, and then click OK.

Add a Signal to the Hypertrend

1. Click Add Item.

The Add Item dialog box appears. The properties of this dialog box
define the source of the signal you are adding to the TankLevel group.

2. Right-click inthe green URL = field.

The URL Editor dialog box appears. The URL Editor dialog box is
used to quickly locate the source of aremote signal.

3. Expand the directory tree, select the POTSmLevel object, and click
Paste.

The URL for the POTSmLevel object is pasted into the green URL field.

URL Editor

[POTSimLevel

— Signals:

Paste | FPOTSimLewvel

IE_ Universe

- 2tk
iy $Keyboard
$5pstem
“watenwarks

HPwiaterT ankLevel

4. Click OK.
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5.

Thesource, or URL, of the POTSmLevel signal appearsinthe URL field
of the Add Item dialog box.

Add Item

URL = [POTSimLevel

Select red as the color for Line color, and then click OK.

The new item is added to the Water TankTrend group in the Create
Hyper Trend dialog box.

Revise HyperTrend
Add Group | Add [tem | Mame: IHYF’WalelTankLeve\ 1] I Cancel

|TankLeve\ | Expression | Line Color | Min/Mas/Pos/Hat |

tin/Pos = 0 Max/Hgt =100

Click OK, and then select the new object from the Object Explorer tree
and drag it onto the panel.

A dialog box appears that contains the graphics that can be used to
represent the new object.

Select the desired graphic and click OK.
The new virtual chart recorder appears on the control panel.

Drag the new recorder off to the left, and then resize it by dragging one
of the corner grips.

The objects you have added to the control panel so far may seem out of
proportion or poorly arranged. You will clean up the control panel later
in this tour.

Enable the Historical Database

If you toggle out of the edit mode (Ctr1 + Shi ft) and adjust the level of
the POTSmLevel object, you will notice that atrace line does not appear on
the hypertrend chart. In order for the trace line to appear, you must first
activate real-time data logging of the POTSmLevel object to a historical
database.

1

Toggle back to the edit mode, and then right click on the PotSmLevel
object in Object Explorer.

The Edit Object Database dialog box appears.

Double-click the POTS mLevel object.

The database dialog box appears. The title of the dialog box reflects the
name of the object you are editing.
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3. IntheFiltersgroup box, type. 1 for the deviation.

Filterz [en i itz
Deviatiun:l 0.1

[ Forced: |

4. Click Logto historical database.

L—
to higtorical database —
pan Databa

" Perpetual Compub

+ 1365 daws | | Path:

5. Click Save, and then Quit.

To test the new hypertrend object, toggle out of the edit mode and move the
the potentiometer slider up and down. Asyou movethe dider, ared traceline
representing the signal from the POTSmLevel object appear asatracelineon
the recorder.

Creating Useful Interactions Between Objects

To add a degree of automation to the process, you will now create a second
potentiometer object, thistimein the form of a hand-off-auto (HOA) switch;
a neutral zone object that will monitor a pre-determined deadband of the
POTS mLevel object; and anlogical expression that will taketheform of ared
or green pump graphic and which will have asits variables, data members
from both the HOA and neutral zone objects. Together, these objects will
create functionality that will automatically start the pump (as simulated by
our logical expression) only whenthe HOA switch isin the automatic position
and the POTS mLevel (our simulated water tank level) is between 40 and 46.

Create the Hand-Off-Auto Switch

1. Use Object Explorer to add a new Pot object to the WaterWorks process.

After you select the Water\Wbrks process as the location for the new
object, the New Potentiometer dialog box appears.

2. Complete the New Potentiometer dialog box.
* Name: POTHOA
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*  Minimum: 1

Thisisthe low end of the potentiometer’s range.
e Maximum: 3

Thisisthe high end of the potentiometer’s range.
* Resolution: 1

We use one as the potentiometer’s resol ution since we want the
potentiometer’s range to be segmented into three parts: hand, off,
and auto.

» Leavetheremaining dialog box properties asthey are.

Mew potentiometer:

Mame: |FOTHOA

Mirimire: |1—
I awirmLarn: Ij—
Fesolution: |1—

— Przitint znoree

3. Click OK.

4. Select the new object from the Object Explorer tree, and then drag it onto

the panel.
The Insert: (POTHOA) dialog box appears.

5. Select the knob graphic, and then click OK.

VAT \\N

&
\

“\\\\\\%% &\ \\

wh
\\\\\\\\\\\\\ 2

e

knob

6. Drag the knob to an open area on the control panel.

Toggle out of the edit mode and try out the new three-position switch. For
now, we will leave the positions of the switch unmarked. Later in the tour we
will add descriptive nameplates to aid in identifying each switch position.
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Create the Neutralzone Object

1. UseObject Explorer to add a new Neutralzone object to the WaterWorks
process.

After you select the WaterWorks process as the location for the new
object, the Create Neutralzone dialog box appears.

2. Complete the Create Neutralzone dialog box.
¢ Name: NZPunpAut o
Thisisthe name of the new object.
* Signal: POTSi nlLevel

Thisdesignatesthat it isthe value of the POTS mLevel object which
is being assigned a neutral zone (deadband).

@ Tip If our example processwas complex, and you were unsure of thelocation or exact name
of the POTSmLevel object, you could right-click in the yellow expression text box to display
the Expression Editor. Using the Expression Editor, you could locate the POTSmLevel
object (the signal) and then use the Paste function.

* Highlimit: 46
e Lowlimit: 40

Revize Neutralzone
Mame: IW

Signal=  [POTSimLevel

High limit = |45

Low limit = [40

ak I Cancel Help

3. Click OK.

Create the Logical Expression

1. Select Insert » Expression.
The Expression Editor dialog box appears.
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In the yellow expression text box, type
POTHOA = 1 or (POTHOA = 3 and NZPunpAut o. bel ow) .

This expression sets up the condition where the pump will only runiif the
HOA switchisin the position 1 or if the HOA switch isin position three
(Auto) and the tank level iswithin the deadband (the Neutralzone).

Inzert exprezzion

IF'DTHEI!—‘-. =1 or [POTHOA = 3 and MZPumpauto. below)

Display Type:  [TETEOG_—_ | Path Mr

~

Click OK.

The Display logical signal dialog appears because the default display
type for an expression isalogical signal. From this dialog box you can
select how you want the logical outcome of the expression to be

displayed.

Click Custom, and then click the On graphic box.

~ .

The Select Graphic dialog appears.

Navigate to the Pumps folder, and then double-click the green
Pmp_3gn.wmf pump graphic.

PumpzhPrmp3_gn.wmf

Irarspanent mHel: —|

The pump graphic appearsin the Display logical signal dialog box asthe
On graphic.

Click on the Off graphic group box, and then double-click the red
Pmp_3rd.wmf pump graphic.
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Both the On and Off graphic group boxes should now be selected.

1 (=10} (=11} 1

& Custom

7. Click OK.
The green pump graphic appears on the control panel.

8. Drag the pump to the right side of the control panel.

To test the new functionality, toggle out of the edit mode and drag the
indicator mark on the POTHOA switch from the left-hand position (position
1 or Hand) around to the twelve-o’ clock position (position 2 or Off) to seethe
pump graphic change from green to red. Now drag the indicator mark around
to the far right-hand position (position 3 or Auto), and then slide the
POTSmLevel potentiometer up and down. The pump graphic should turn
green when the POTSimLevel is between 40 and 46.

Dressing Up the Control Panel

Now that you have created thefunctionality for the WaterWorks process, your
control panel should look similar to the following illustration.

[ KRR ] %

L Eie (o] i

To make the control panel intuitive and easy to use, you will now resize and
arrange objects and add various graphics, text name plates, and scales.

Resizing and Arranging Objects on the Control Panel

1. Ensurethat you are in the edit mode, and then select the Hyper Trend
chart and resize it so that it takes up about one-half of the control panel.
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2. Drag the chart to the left side of the control panel.

3. Select, resize, and arrange each of the remaining objects until your
control panel looks similar to the illustration that follows.

e I Q 4

(o) i

Adding Graphics

1. SelectInsert » Graphic, openthe Tanksfolder, and double-click onthe
Tankl A.wmf graphic.

The tank graphic appears on the control panel. The tank graphic will
serve as astencil over the bar graph giving the appearance of the water
level in the tank raising and lowering.

2. Resize both the bar graph and tank until the blue portion of the bar graph
fillsthe tank at its widest point. You may need to toggle out of the edit
mode and adjust the POTSmLevel potentiometer to check thefit of the
tank over the bar graph.

3. Movethedigital display of the POTSmLevel to the middle of the tank.

When you are finished, your control panel should look similar to the
following illustration.
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Adding Labels

In this procedure you will create text platesto label the three positions of the
HOA switch.

1

Select Insert » Text/Plate/l nset.

The Insert Text/Plate/l nset dialog box appears. Use this dialog box to
design text labels and add background panels to the control panel.
Available design options include the ability to change the style of the
background plate; font type, color, and size; and text justification.

In the Text box, type Hand, and then select black for the text color.

Asyou type, the text appears in the preview window in the default font
(10 pt. Arial, bold).

You can experiment with other fonts, background colors, and frame
styles or you can accept the default settings.

Click OK.

Drag the new text plate to the left side of the HOA switch.

Using the Shift + drag method, make two duplicate copies of the Hand
text plate, and then move one of the text plates to the top of the HOA
switch and the other to the right side of the HOA switch.

Change the text of the middle text plate to Off and the text of the

right-hand plate to Auto, by right-clicking each text plate, selecting
Display Properties, and then editing the contents of the Text box.
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7. Tomakeit easier torepositionthe HOA switch and text plates, drag abox
around all four abjects, and then select Arrange » Group.

Adding Scales

Enhance the usability of hypertrend chart and POTSmLevel potentiometer
object by adding scale bars.

1. SelectInsert » Scale.
The Insert Scale dialog box appears.
2. Complete the dialog box.
e Orientation group box: Right side, increasing up scale style.

Dlien%—
. : mri

1

right zide, increasing up

*  Minimum:0

*  Maximum: 50

e Major Unit: 10
* Minor Unit: 2.5

3. Leavethe other properties asthey are and click OK.

4. Dragthe new scale to the right side of the hypertrend chart and resize it
to align with the top and bottom of the chart.

To make more room on the right side of the chart, you will now change the
display properties of the POTSmLevel potentiometer from avertical dider to
ahorizontal slider and add ascaletoit.
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5. Right-click the POTSmLevel potentiometer and select Display
Properties.

6. Select the Horizontal dider, and then click OK.

7. Movethe horizontal dider to beneath the chart and resize to the width of
the chart.

8. Duplicate the scale used on the right side of the chart, change the scale’s
display propertiesto aBottom, increasing right scale, moveit beneath the
horizontal slider, and then resize the scale to fit the slider.

Lo

For practice, finish dressing up the control panel by:

e adding text plates, without any text, behind the HOA switch and
horizontal slider,

» labeling the chart,
* resizing and arranging the tank above the HOA switch group,
* removing the plates from behind the HOA switch position labels,

* movingthedigital display of the POTSmLevel inside the top of the
tank graphic, and

» creating and placing alargetext plate, without text, behind all of the
objects on the control panel using the commands provided in the
Arrange menu.

When finished, your control panel should ook similar to the following
illustration.
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Adding Alarms

To complete the basic features tour, you will now add alarm functionality to
the WaterWorks process. Y ou will create both a simple alarm and a database
generated alarm. A simple alarm is an alarm object that activates only when
an alarm-specific parameter ismet. A database generated alarm differ from a
simple alarm in that it can use the value or condition of one or more data
members of an existing object for its activation parameters.

Creating a Simple Alarm

1. Use Object Explorer to add a new Alarm object to the Water\Works
process.

The Create Alarm dialog box appears.

2. Complete the dialog box.
*« Name: Al ar mvanMode
e Alarm Area: Mai n
e Message: “Punp in Manual Mbde”

Thisisthe message that will appear in the alarm panel. Note that the
message text must be enclosed in quotation marks.

e Condition: POTHOA=1

Thissimple expression specifiesthat the alarm should activate when
the POTHOA switch isin the hand position.

3. Leavethe other properties asthey are and click Ok.

Toggle out of the edit mode and set the POTHOA switch to Hand. Thealarm
you just created should activate. To silencethe alarm, right-click inthe alarm
panel and select Acknowledge All. You can enter acomment for the alarm or
just click Ok.
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Creating a Database Generated Alarm

1. InObject Explorer, under WaterWorks process, right-click the
POTSmLevel object, and then select Edit Database.

The database dialog for the POTSmLevel object appears.

2. Complete the properties of the Alarm conditions group box.
* Area Main
» HiHi: 48 , priority 8
e Hi:42 ,priority 6
e Lo:22 ,priority 5
* LolLo:10 , priority 7
* Deadband: 3

These properties specify that an alarm should activate when the numeric
value of the POTSmLevel object is48, 42, 22, or 10.

Bk

—Ailarm conditions

brea; IMain _I

Condition  Lewvel Pricrity
S P
TN P
Lo |22— |5_

o

Lol |1 ]

Deadband: 3

|

3. Click Update, and then Quit.

Toggle out of the edit mode and move the potentiometer up and down. Asthe
numeric value of the POTSmLevel object changes, each alarm activates
in-turn.
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If you have aready set up your PLC and established communications
between the PL C and the PC running L ookoutDirect, this tour will
demonstrate LookoutDirects' s ability to read and write numeric and logical
datato and from your PLC. If you have not already setup your PLC or
established communications between the PLC and the PC that is running

L ookoutDirect, refer to Appendix B.

The examples in this tour demonstrate the following types of connectivity
between L ookoutDirect and your PLC.

e using avirtual switch to toggle a discrete PLC output,

» writing anumeric value to a PL C register, and then reading the value
back and displaying it in the form of avirtual trend line,

» reading adiscretesignal back from the PL.C and use agraphic expression
to display its statusin the form of alight, and

e Using adigital counter to display the number of scans since the last
power-up or program-to-run transition.

The example process file used for thistour can be found in
C:\DirectSoft32\Pr ojects\Exampl es\LookoutDir ect\Connected Tour .1 4p.

Refer to the Basic Features Tour for information on how to create and
manage objects using L ookoutDirect.

Toggling a Discrete PLC Output

In this example, you will create a driver object, and then link the object to a
discrete output on your PLC using a new or an existing connection. To test
the connection between the driver object and your PLC, you will create a
switch object to toggle the discrete output. To indicate the state of the output
on the control panel, you will create alogical expression in the form of an
indicator light.

Creating the Driver Object

1. Create anew process. Use ConnectedTour as the tag name and
PNLConnectedTour as the title of the control panel.

2. Select Object » Object Explorer.
Move Object Explorer to the right side of the display.

3. Use Object Explorer to add a new DirectLogic driver object to the
ConnectedTour process.
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The Create DirectL ogic dialog appears.

4. Rename the driver object to DRConnectedTour, and then click the
ellipses button to the right of the Comm Link text box.

Tip When you create your own driver objects, use the DR prefix to identify the object asa
driver and the name of your PLC’s CPU as the tag's suffix.

The Select Link dialog box appears.

Select Link...
Linksz

Cancel

5. Do one of thefollowing.

» IftheLinkslist box contains active communications links found by
the links wizard during the installation process, highlight the link
you want to use.

* Ifnoactivelinkisavailable, or, if you do not want to use one of the
active links, click Add, and then follow the directions provided in
the Links Wizard. Click Finish to close the wizard.

6. Onthe Select Linksdialog box, click Select.
The name of the new link appearsin the Comm Link text box.

Revize DirectLogic E

Tag DF ConnectedT ou

Camm Link: I"25D KSeq" J
P—

7. Click OK, and then go to Creating the Switch Object.

Creating the Switch Object

1. Use Object Explorer to add a new Switch object to the ConnectedTour
process.

The New Switch dialog box appears.
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2. Rename the switch SWDiscreteOutput, and then click OK.
The Display Switch dialog box appears.

3. Select one of the standard switch options, and then click OK.
The switch appears on the ConnectedTour control panel.

4. Goto Linking the Switch Object to a PLC Output

Linking the Switch Object to a PLC Output

1. InObject Explorer, right-click on the DRConnectedTour object, and then
select Edit Connection.

The connections dialog box for the driver object appears.

2. IntheWritable membersscroll list, double-click the YO member. If the
YO member isin use, select any other available and writable data
member.

DRConnectedTour connections

~ Select member:

wiitable members: E =it

KO- 777 :I
JOniE: =

Select | IYD

3. Inthe Signals group box, navigate through the directory tree to the
ConnectedTour process, and then double-click SWDiscreteOutput.

L ook in the middle of the connections dialog box. Notice that the
connection between the driver object and the switch is defined as
DRConnect edTour . YO = SWDi scr et eCut put .

DRConnectedTour 0 = ISWDiscreteD utput >_>|
Exigting logical connection Connection accepted

4. Click Accept, and then Quit.
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Creating the Indicator Light

1

Select Insert » Expression, select SAVDiscreteOutput from the directory
tree, double-click value in the Contents pane, and then click OK.

Thelogical signal display dialog box appears.
Click Custom, and then click in the On group box.

Open the Indicator s folder, and then double-click on the green light
named LightOG.wmf.

Click in the Off group box, and then double-click on the red light named
LightOR.wmf.

Click OK.
The light representing the logical expression appears.

Toggle out of the edit mode and test the connection between the

L ookoutDirect switch object and the PL C. When the switch isturned on, both
the output LED on the PL C and virtual indicator on the control panel should
light. If the connection did not work and an alarm error occurred, check the
PC-to-PLC connection. If the connection did not work and no alarm error
occurred, thereisa problem with the connection setup. Review this procedure
and confirm that the connection was set-up correctly.
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Writing and Reading a Numeric Value

In this example, you will use a potentiometer object, in the form of adigital
input, to write a numeric value to the PLC. To confirm that datais being
written to the PLC, you will create a hypertrend object to read back and
display the numeric values sent to the PLC.

Creating the Potentiometer Object

1. Create anew digital potentiometer object. Use the following values to
complete the New Potentiometer dialog box.

* Name: Pot NumRWlest
e Min:0

e Max: 9999

* Resolution: 1

2. Click OK.

Connecting the Potentiometer Object to the PLC

1. InObject Explorer, right-click on the DRConnectedTour object, and then
select Edit Connection.

2. IntheWritable Members scrall list, double-click V1400-7377.
V1400 appears in the selection text box.
3. Replace the V1400 selection with V2000.

DRConnectedT our connections

— Select member:
Wwiitable members:

L TAD- 377
T W0 377
% Y1000 1177

% W10000 - 17777

+

+

Y1400 - 7377
W00 27 777

ﬁelectl | [v200d [

——

Note The V2000 register isused sinceit is common to all DirectLogic PLCs.

4. Inthe Signals group box, double-click the PotNumRWTest object.
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5.

DRConnectedT our connections

~ Select member:
Wiritable members:

Im

7 TAD- ITT@ B
" V0377

#1000 1177 |
% 10000 - 17777

" V1400 - 7377

% 3000 - 37777 =l
Select ||v1 400

DR ConnectedT oury1400 = IPﬂlNumHWTest

Mew numeric connection
i Signals:
Tags:

In I?‘_ Uriverse

CANENE

By $dlam

-ty DRConnectedT our
-ty PanelConnectedT our
-ty PotMumBiw Test
ity SWDiscreteDutput

Click Accept, and then Quit.
The new digital potentiometer appears on the control panel.

Creating the Hypertrend Object

1

2.

Create a new hypertrend object named Hyper RWTest.

Add a group to the hypertrend. Use the following valuesto compl ete the
Add Group dialog box.

¢ Name RWrest
 Major increments: 10
* Minor increments. 1

Add an item to the RWTest group. Use the following values to complete
the Add Item dialog box.

e Numeric Minimum: 0
e Numeric Maximum: 9999

Right-click in the URL = field.

Inthe URL Editor dialog box, highlight DRConnectedTour, and then
double-click V1400-7377 in the Contents pane.

In the URL text box, replace V1400 with V2000, and then click OK.

Click OK in both the Add Item and Create Hyper Trend dialog boxes.
The new hypertrend object appears on the control panel.
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Enable datalogging for the new hypertrend object. Select Object » Edit
Database and select the DRConnectedTour object.

In the Native member s scroll list, double-click VV1400-737, replace
V1400 with V2000, and then update the database dialog box.

* Deviation: 0. 1
* Logto historical database: selected

Click Update, and then Quit.

Test the connection between the digital potentiometer and PLC by toggling
out of the edit mode, clicking on the potentiometer object, and entering anew
value. The hypertrend object displays the change to the value entered.

Reading a Discrete Signal

In the previous example, you were able to toggle a discrete PL C output using
aswitch object. In thisexample, you will read a discrete signal fromthe PLC
and display its status using an indicator object.

1

2.

Select Insert » Expression.

Inthelnsert Expression dia og box, double-click the DRConnectedTour
object.

Edit the yellow expression field so that the expression reads:
DRConnectedTour.SP4, and then click OK.

@ Note The.SP4 refersto aspecia relay feature in the DirectLogic controller that provides a
one second pulse signal.

© Automationdirect.com

4,

IDHEDnnectedTour.SF’dI
Dizplay Type: IIogicaI j
E Signals:

In the Standar d group box, select any indicator, and then click OK.

Thelogical expression, intheform of theindicator you selected, appears
on the control panel and begins to flash at a one second interval.

To confirm that the expression is displaying the signal from the SP4 relay,
toggle out of the edit mode, switch off the PL C, and observe that the indi cator
stops flashing.
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Displaying the Number of Scans

Inthis connected tour example, you will create anumeric expression that will
actively display the instantaneoustotal for the number of scans performed by
your DirectlLogic controller.

1

2

Select Insert » Expression.

Inthelnsert Expression dia og box, double-click the DRConnectedTour
object.

Edit the yellow expression field so that the expression reads:
DRConnectedTour.V7765: B, where":B" is the data modifier that
specifies conversion of the datato BCD (16 bit) format. Refer to
Appendix B, Data Modifiers, for information on using data modifiers.

Inthe Display Type drop-down list, select Numeric, and then click OK.

Inthe Display numeric signal dialog box, accept the default settings and
click OK.

The numeric readout appears on the control panel and immediately
begins displaying the total number of scans.
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Advanced Features Tour
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Much of LookoutDirect’s functionality—control panels, alarm functions,
security services, etc.—are themselves part of an object class and can,
therefore, be customized and to create useful process management
functionality. This tour will introduce you to some of LookoutDirect’s
advanced features that you can use to enhance and manage a process.

In this tour you will:

»  create buttons that will allow you to quickly navigate between control
panels,

*  import a custom graphic into a process control panel,
e create a shortcut push-button to acknowledges and silence alarms

e establish security permissionsto limit accessto all or part of your
process, and

» create adatalog to record process activities to a spreadsheet file

This tour assumes you are understand the process devel opment concepts
introduced in Basic Features Tour.

Creating Panel Navigation Buttons

In situations where L ookoutDirect is displayed on atouch-panel display,
where no PC mouseis available, it may be necessary to provide a means of
navigating between process control panels. In this example you will create a
set of simple push-button that will allow you to navigate between the
connected tour control panel (PNLConnectedTour) and anew panel you will
create in this example. The second portion of this example explains how to
create a“Home panel” for your process.

The functionality created in this example can be found in the
ConnectedTour.l4p process file in the examples folder.

1. Create anew panel object named PNLNavTest in the ConnectedTour
process. Give the panel the title Navigation Test.

2. Select the Connected Tour control panel.

3. Create anew push-button object named PBNavTest. Inthe Button Text
box, type Navi gati on Test.

4. InObject Explorer, right-click on the PNLNavTest object, and then select
Edit Connection.

The edit connection dialog box appears.
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5. Inthe Writable member s scroll list, double-click activate, and then
double-click PBNavTest in the Signals group directory tree.

Thelogical connection you just created between the Navigation Test
panel and the Navigation Test push-button appears in the center of the
dialog box.

PanelMayT est. activate = FEMawT ezt

E Note Takeamoment to review theWritablemember scroll list to learn about other actions
you can generate when editing a connection.

Getting Sarted Guide

6. Click Accept, and then Quit.

Test the new inter-control panel push-button by toggling out of the edit mode
and clicking the new button.

Continue by creating a second push-button to return to the Connected Tour
panel.

7. With the Navigation Test panel still selected, create a new push-button
object named PBNavTestReturn. Type Ret ur n for the button’s text.

8. In Object Explorer, right-click on the PNLConnectedTour object, and
then select Edit Connection

9. IntheWritable members scroll list, double-click activate, and then
double-click PBNavTestReturn in the Signals group directory tree.

Thelogical connection you just created between the Navigation Test
control panel and the new Return push-button appearsin the center of the
dialog box.

PanelConnectedT aur.activate =  |(MECERANEENGTEION,

Toggle out of the edit mode and test the new Return push-button.

Creating a Home Panel

To ensure users do not get lost when switching between panels, you might
define one panel as your master control panel, or home panel or computer
main menu. You could connect the activate data member of your home panel
to $K eyboard. Shift.F1, or perhapsto a pushbutton object. If connected to the
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function key, any time the user presses <SHIFT-F1> (no matter what panel he
or sheislooking at), the home panél is called, returning the operator to a
familiar control panel.

You might also want the home panel to maximize upon startup. If you have
already created a pushbutton to call the home panel, you can connect it to the
maximize data member.

The exclamation point (!) instructs LookoutDirect to use the opposite of the
pushbutton value. At startup, the pushbutton is not depressed so itsvalue is
FALSE. But because you are using the opposite of the pushbutton value,
Panel1.maximizeis TRUE at startup. Any time auser depresses CallHomePb
after this connection is made, nothing happens until the pushbutton is
released—at which time the panel is called.

Importing Custom Graphics

While LookoutDirect’s graphics library is quite extensive, you may
occasionally want to customize a process control panel using your own
graphics. You can import graphics saved in either the windows metafile
(.wmf) or bitmap (.bmp) fileformat. To insert your own graphic, first savethe
graphicsin C:\DirectSOFT32\Bin\Graphics, and then insert it using the
Insert » Graphic command.

Creating Alarm Management Buttons

To more efficiently acknowledge process alarms, you can create push-button
objects that can acknowledgment or silence an alarm with a single mouse
click. Normally, acknowledging and silencing alarms requires a multi-step
procedure that must be executed from the Alar ms menu.

The functionality created in this example can be found in the
ConnectedTour.l4p process file in the examples folder.

1. Createtwo new push-button objects, one named PBAlarmAck with
Alarm Ack as its button text and the other named PBAlarmSilence with
Slence asits button text.

2. InObject Explorer, right-click on the $Alarmobject, and then select Edit
Connection.

$Alarm Connections dialog box appears.

3. IntheWritable Memberslist box, double-click Ack, and then, in the
Signals directory tree, double-click PBAlarmAck.
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Thelogical connection that provides alarm auto-acknowledgement
functionality appearsin the center of the dialog box.

Fhlarm.ack = |F'E=I-‘-.Iarm&ck|

4. Click Accept.

5. IntheWritable M ember slist box. double-click Slence, and then, inthe
Signals directory tree, double-click PBAlarmSlence.

Thelogical connection that provides the alarm silencing functionality
appears in the center of the dialog box.

Faslarm. silence = IP‘B.-’-‘-.IarmSiIenu:el

6. Click Quit.

Establishing Object Security Permissions

To prevent unauthorized or accidental changes to your process, you can
restrict access to specific process-level objects using security permissions.
Typically, security permissions are assigned to control-type objects such as
pots, switches, etc., but they can also be assigned to the process as awhole or
to a control panel within the process. When a user, who is logged into the
process under avalid account containing their security level, attempts access
an object with a security permission, the user’s security level is compared to
that of the object’s, and then access to the object is either granted or denied.

Creating an Account
Compl ete the following procedure to create accounts for four fictitious users.

1. Select Options» User Manager.
The User Manager dialog box appears.

2. Select User » New User.
The New User dialog box appears.

3. Createthefirst of thefour users by completing the New User dialog box.
e Username: User 1
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*  Full Name: User One

e Password: 1111

»  Confirm Password: 1111
e Security Level =1

4. Click OK.
User1 appears on the User Manager window.

5. Repeat step 2 through 4 to create accountsfor users named User 2, User 3,
and User4. Use 2222 as User2's password and assign a security level of
2. Continue this sequence for the other three users.

!Eer Frlicies Options  Help
Usemame | Full Name
&% Administrator

& Guest

&% User UserQne
& User? UserTwa
&% User3 Userthree

I dserFour

Setting an Object’s Security Level

1. Open the BasicSecurity.L4p process file located in the examples folder.
This process contains a control panel with four simple switch objects.

2. Right-click switch #1 and select Object Properties.
3. Inthe Control security level dialog box, type 1.

4. Edit the object properties for each of the remaining three switches,
setting their security level to 2, 3, and 4 respectively.

To test the security levels you established for the four switches, you will now
log into LookoutDirect under each of the user accounts you created.

5. Select File» Log On.
The Login dialog appears.

6. LoginasUserl (password=1111), and then click OK.
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Login
Uzer name: IUser1
Pazaword: I“““"i—
Dromain: Im

I~ Set as default login user

i | ok | cancel |

7. Toggle out of the edit mode and activate switch #1. Now attempt to
activate any of the other switches.

When you point at switch #2, 3, or 4, notice that the cursor changesto a
prohibition symbol. The prohibition symbol indicates that the current
account does not have permission to use these controls.

8. LoginasUser2 and then User3 and finally User4, each timeyou log in
as anew user, attempt to activate the remaining switchesto see which
you have access to.

Process Data Logging

An extremely valuable feature of LookoutDirect isits ability to log process
eventstofile. Using the Soreadsheet logging object you can dynamically save
the state or value of any datamember to acomma separated val ue spreadsheet
file.

In this example, you will create alogging spreadsheet object to record, at 10
second intervals, the value of two objects that you created during the
connected tour. To automate the data logging process, you will create a
push-button and an indicator object to start the logging process.

Thefunctionality created in this example can be found in the WaterWorks.l4p
process file in the examples folder.
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Creating the Spreadsheet Object

1

Open the WaterWorks process file in the examples folder, and then
maximize the Overview control panel.

Add anew Spreadsheet object to the WaterWorks process.
The Create spreadsheet storage object dialog appears.

Complete the dialog box properties.
¢ Name: SSDat aLoggi ng
» FileConfiguration / File Name: “ Pr ocessDat a”

The complete file name will appears in windows as
ProcessData.csv.

e Interval Logging/ Interval: 00: 00: 10. 00

This specifies that datawill be written to the spreadsheet file every
10 seconds.

Revize spreadsheet storage object

MHanne: ISSDataLogging

File configuration techanizmsz ta tigger data logging
Irteryal loggir
File: M arme = Hand
[FrocessData" Interval = [00:00:10.00
[hh:mrm: 2,25 or variable)
e

In the Data fields group, select (new field), and then right-click in the
yellow expression text box.

The expression editor appears.

In the Signals group directory tree, select the POTSmLevel object,
double-click the value data member in the Contentslist box, and then
click OK.

Click Save.

Thevalueof thesimulation level potentiometer isadded to thelist of data
fields that will be included on the ProcessData spreadsheet.

Repeat step 4 through 6, except thistime, add the value data member of
the POTHOA object to the Data fields list box.
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—Data fieldz -
2 data fields:

01 POTSimulationLevel value
02 SWwHOA value

E diting field 03 [new field] =

Save | SWWHOA, value

8. Click OK.

Creating the Push-button to Start the Data Logging

1. Create anew push-button object named PBSartLogging in the
WaterWorks process. Use Sart Logging as the button text.

2. Create anew Flipflop control object named FFSartLogging in the

WaterWorks process. When the Create Flipflop dialog appears,
right-click in the I nput= expression text.

The expression editor appears.
3. Double-click the PBSartLogging object, and then click OK.

4. Click OK to closethe Create Flipflop dialog box.
The expression editor appears again.

5. Click OK.

6. Select agreen (On) and red (Off) custom indicator light, and then click
OK.

7. Group the PBSartLogging push-button and flipflop indicator light in the
lower right corner of the control panel.

HandAuto .
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Select Object » Object Explorer, right-click on the SSDatal.ogging
object, and select Properties.

The Revise spreadsheet storage object dialog appears.

Right-click in the Logging expression field, double-click
FFSartLogging, and then click OK.

Testing the Data Logging Functionality

1

2.

Toggle out of the edit mode, and then click Start L ogging.

Move the HOA switch to Auto (or Hand if it's aready in Auto), and
then move the simulation level dider back and forth acrossits full range
of motion.

Repeat step 2 approximately every 10 seconds, for one minute.
Click Start L ogging again to stop logging.

Use Microsoft Excel or another spreadsheet program to open the
ProcessData.csv file located in:

C:\DirectSOFT32\Projects\[ Year]\[Month]. Notice that the file contains
atime column plus the columns for the two data members you selected
when you created the SSDatal ogging object.

A B | C |
| 1 |Time POTZimulationLevel value | SWHOA value
| 2 | R &0 1
| 3 | R a 3
| A | R 0 3
| 5 | R &0 1
| B | F 0 3
| 7| R &0 1
| B | R 328 1

g

@ Note The Excel spreadsheet file must be closed before logging is started or the data cannot

be written to it.
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LookoutDirect Basics: Windows,
Tools, Files, and Path Names

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

Starting LookoutDirect

Logging on to LookoutDirect

@ Note If you are using LookoutDirect 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 LookoutDirect. If you do not, the program will not run.

Launch LookoutDirect by selecting Star t»Programs»National | nstruments
L ook outDirect»L ook outDirect.

When you first install LookoutDirect, the built-in Administrator account has
no password. When the Administrator account has no password,

L ookoutDirect opens without requiring any log-in. The Administrator is
logged in automatically.

@ Note Server and Client run-time versions of LookoutDirect open with the (nobody) user
account logged in, no matter what the password setting for the Administrator account.

Once you provide an Administrator password, LookoutDirect requests a
log-in before opening with the following dialog box.
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User name: Administrator

Password: l—

Domair: lm

Idle time: lﬂ_ﬁ minutes
Logtiii | © ok || Cancel |

Enter the appropriate password in the Password field and click on OK.
LookoutDirect is not case sensitive in this instance.

@ Note You set passwordswith the LookoutDirect User Manager. Aslong asthe administrator
password isempty (that is, if you do not insert one of your own), LookoutDirect will always
log on with the administrator asthe user, and will not require anyone opening LookoutDirect
tolog on. This can beagreat convenienceto you as adeveloper of LookoutDirect processes,
but be sure to set and administrator password before allowing others access to your
development copy. See Chapter 6, Security, of the LookoutDirect Developer’s Manual for
more information about the LookoutDirect User Manger, passwords, and L ookoutDirect
security in general.

Getting Sarted Guide

Theldletimefield determineshow long aperiod of inactivity L ookoutDirect
will wait before logging off the current user. When set to 0, LookoutDirect
leaves the current user logged in until that user logs off, a new user logs on,
or LookoutDirect is shut down.

You can alter passwords and create or edit user accounts and groups with the
user manager, accessed by selecting Options»User M anager. See Chapter 6,
Security, in the LookoutDirect Developer’s Manual for more detailed
information on the user manager and other security considerations.

Opening a Process File

1. If youhavealookoutDirect processfile available, select the File»Open
menu item from the LookoutDirect menu bar. You can look in the
Exanpl es folder for sample processes to start with.

2. IntheFile name datafield, enter the name of a LookoutDirect process
file (they have a. | 4p file extension), or choose a process file from the
list and select OK.

If you select avalid process file, LookoutDirect opens the file and
immediately begins executing the process.

When a process file opens, LookoutDirect makes additional menu selections
available and displays control panels and the alarm window.
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You can open and run as many process files at one time as you want in
LookoutDirect, and close them individually or all together. Whilethereisno
theoretical upper limit to how many process files you can run on one
computer, in practical termsyou may begin to see degraded performance with
avery large number of processes, depending on your computer’s hardware
resources and other variables. Running multiple instances of LookoutDirect
on one compulter, or distributing LookoutDirect processes on networked
computers can increase performance.

The LookoutDirect Screen

LookoutDirect first appears on your screen maximized, taking up the entire
screen.

L ookoutDirect hasboth edit and run modes. You can toggle between them by
pressing <Ctrl-Space> on your keyboard, or by selecting or deselecting Edit
Mode in the Edit menu. The following illustration shows a L ookoutDirect
screen in edit mode.

_- Lookout - Reader
File Edit Inzert Object Amange Change Option: Alams  Window Help

Object Explorer
&} Universe

BN Reader Control Panel  [M[=] E3

E@@ Metwark,

©E-E tipper

H-¢8 $Keyboard

ﬁ& $5ystem

B | Fleader
[ $alarm

- automation. natinst. com
& paroikos. dy.natinst.com

=EE) paroikos.dy. natinst. com

-8 Reader_Panel

Priority Description

»
'

4

©®

| gz | ?gxéwg | "gicu
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1 Menu Bar 4  Alarm Window 5 Status Bar 9 LookoutDirect
2 Root Selection Box (appearance depends 6 Object Location Workspace
3 LookoutDirect Object on Alarms»Display 7 Object Size 10 Selected Display
Explorer Options setting) 8 Object Name Element
11 Process Control Panel
Figure4-1. The LookoutDirect Screen
Title Bar
Thetitle bar at the top of the LookoutDirect window displays the program
name and the name of the currently active process. If a control panel is
maximized, the control panel name appears in the title bar.
Menu Bar
The menu bar displays the currently available menu commands, which
change depending on whether LookoutDirect isin run mode, edit mode, or is
open without any processes running. These commands may or may not be
available to the operator, depending on his or her security level.
Status Bar

The status bar is at the bottom of the LookoutDirect window, as shown in
Figure 4-1. It changes when toggled into and out of edit mode. When not in
edit mode, the status bar isgray 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 appearsinthe middle,
and the alarm status is on the right end of the status bar. The control panel
navigation arrows may or may not be visible, depending on your system
options settings.

|07/26 14:58 |

Administrator [ Mational Instruments Internal Lse Only &= | = | Dalarms |

When in edit mode the status bar turns yellow. The X and Y coordinates of
the currently selected item (if any) appear on theleft end of the bar. Thewidth
and height of the currently selected item come next. The name, filename, or
expression of the selected item appears in the middle, and the alarm status
appears on the right end of the status bar.

| 182 220

111x20 | WIRIPPERWYatcher2\WwWaveform triangle_180 = = | 0 alarms |
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To toggle in and out of edit mode, select Edit»Edit M ode, or press
<CTRL-Space>.
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LookoutDirect Workspace

The LookoutDirect workspace isthe area between the menu bar and the status
bar. The workspace isthe areain which you view and operate control panels.
The alarm window also appears within the workspace. Y ou organize and
arrange control panelsin this workspace area.

In Figure 4-1 the LookoutDirect workspace contains the LookoutDirect
Object Explorer (visible only when you are in edit mode) and the Reader
process control panel.

The visible workspace on your screen is only awindow into the
LookoutDirect virtual workspace. If control panels or their associated icons
are partially or completely outside the visible workspace, LookoutDirect
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.

Object Explorer

The LookoutDirect Object Explorer is auseful tool for creating and editing
your LookoutDirect processes. Y ou can access the L ookoutDirect editing
functions from this window by right-clicking on objects displayed there
(options change depending on what item you click on). Y ou can also create
processes, objects, folders within processes, and then organize objects by
moving them from one location to another within a process, create objects,
drag displayable objects and display expressions to different panels, and
more.

To use the LookoutDirect object browser, make sure LookoutDirect has a
process running and isin edit mode, then select Object»Object Explorer.
Theinitia window along with a somewhat expanded Object Explorer are
shown in the following illustration.
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Right-clicking inside the explorer displays some variation of the following
menu.

W Universe 'l

- Metwark.
=8 paroikoz. dy.natinst. com
-4 $Keyboard
gy $5ustem
% client_1
E| zerver_1
-4 $alam
-4 Counterl
48 Server_1_Main_Panel
R
ey 50 HEW DB
- 5 e Eafder
Idew Spmbalie Kk,
Iake Bt

Bename
Delete

Edit Connections...
Edit Databaze...

Configure Security...
Properties...

Asyou can see, depending on what you selected in the explorer before
right-clicking, you can:

e  create an object

» createafolder

» create asymbolic link

e change the root computer or process.

» modify an object or process by selecting Properties
* rename an object or process by selecting Properties
* delete an object or afolder

» edit object connections or an object database

» configure security permissions for a computer, process, object or
collection of objects

When you create adisplayable object in the Object Explorer, it appearsin the
explorer window but not on a control panel. To place the displayable part of
an object on a control panel, you can drag and drop it. If thereisno
displayable component to the object, L ookoutDirect creates an expression
(if possible).
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Control Panels

Getting Sarted Guide

If you drag and drop an object or data member from one process to a control
panel in another process, LookoutDirect inserts an expression to display the
value represented. You cannot place the displayable part of an object ona

control panel in a process other than the one in which the object was created.

When you leave edit mode, the LookoutDirect Object Explorer window
closes. Switching into edit mode restores the explorer window in the same
location and at the same size it was when you left edit mode.

You can rename folders and rel ocate objects with the LookoutDirect Object
Explorer aswell.

L ookoutDirect a so hasacomplimentary tool called the Connection Browser,
not shown above, that you can useto trace the connections you make between
objects. See the Connection Browser section later in this chapter for more
information on the Connection Browser.

Control panels provide the display areafor any collection of switches, knobs,
bar graphs, digital displays, trend graphs, and other componentsthat you want
to use to visually monitor and control your operations. Panels can be
full-screen, minimized, or any sizein between. Y ou 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. Thereisno limit on the number of control panelsyou can create or
the number of objects displayed on any one panel.

When in edit mode you can access some of the LookoutDirect editing
functions by right-clicking on an object or expression in the panel, or on the
panel itself.

There are three types of control panels. normal, pop-up, and pop-up with no
icon. A normal control panel can be maximized, normal size, or minimized
within the LookoutDirect workspace. A pop-up control panel in either a
pop-up state or minimized. When a pop-up control panel is displayed, it
remains on top of all other panels until you minimizeit.

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 LookoutDirect through its communications with your 1/O
devices.
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With LookoutDirect 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 delaysand 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 levelsto individual controls,
aswell as entire control panels within LookoutDirect. You can use this
feature to lock out operators that do not have high enough security levelsfor
specific devices. See Chapter 6, Security, of the LookoutDirect Developer’s
Manual for more information on security.

Unlike physical switches and knobs, you can display the same control object
multipletimesin agiven process by using multiple displays, 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 display apotentiometer as ahorizontal slide on one
panel, apair of increment/decrement buttons on another panel, and aknob on
yet another panel.

You can have the same sort of synchronous operation between controlsin
different processes running on your computer, or between controlsrunning in
processes on different computersin your network. L ookoutDirect networking
makes this possible, using remote position sources and objects such asthe
Symbolic Link.

Alarm Window

Below the LookoutDirect Object Explorer and the Reader Control Panel in
Figure 4-1 isthe alarm window. Y ou can choose how the alarm window is
displayed by selecting Alarms»Display Options. In Figure 4-1 the alarm
window is set to display at the bottom of the workspace.
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Operator Input and Navigation

Virtual Keypad

Virtual Keyboard

Getting Sarted Guide

There are numerous methodsfor plant operatorsto 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 turnsinto 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 controll able object to another, and
the <Space> bar acts as the left mouse button, so you can click on a
controllable object without actually using a mouse.

You can also tie keyboard function keysto control panels and other objects,
S0 you can switch between control panels or issue control commands just by
pressing afunction key.

When you are in operating mode, you can click on adigital Pot control and
bring up avirtual numeric keypad to enter numeric values, either with a
mouse or atouch-sensitive screen.

L ookoutDirect also hasavirtual keyboard you can use with atouch-sensitive
SCreen or amouse.

To enable the virtual keyboard, select Options»System and then check L eft
Mouse Click or Right Mouse Click inthe Virtual Keyboard Pops Up
section of the dialog box.
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When this feature is enabled, clicking in adata entry field or touching the
field on atouch-sensitive screen displays the virtual keyboard, as shown in
the following illustration.

Enter new value:

! | =
- . : -
| 1I | ?l g | 3 | 9:| [} | % 8 !g | |} | _ : Backspace
a|lwl|le|r|T|yY|lu|1]o|prp| ]} {
als|o|Fle|m|a|k|] || peee |
shit |z | x|clv|B | N|mM]| ]2 ;
Cancel 0K |

Connection Browser

© Automationdirect.com

Use the Connection Browser to register network computers, navigate quickly
between objects, follow connections, identify orphans (unused objects), and
organize the objects in a process.

To access the Connection Browser, select Object»Connection Browser. The
following dialog box appears.

Connection Browser - A\

Mame: Metwork Clase |
Type: Metwork
Options |
Inputs Objects Outputs |

X pummel

See the Registering Computers section in Chapter 4, Networking, in the
LookoutDirect Developer’ s Manual for information on using the Connection
Browser to register networked computersin LookoutDirect.

To create and modify objects as well as edit connections and the object
database in the Connection Browser, right-click on the object you want to
modify.

You can also create folders and move objects into and out of folders.
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Some planning on how you want to arrange the objects in each process,
combined with an awareness of how path relativity in LookoutDirect works,
can protect you from most inconveniences in this respect. See Chapter 5,
Using LookoutDirect, for more information on how achangein location can
affect object connections.

To browse the connectionsin your LookoutDirect processes, LookoutDirect
must bein edit mode. After opening the browser, click onyour local computer
name, and select the process you want to browse. You will then be presented
with alist of objectsin that process.

You can use the Connection Browser to create or rename foldersinside your
process, and you can move objects from one location into another inside a
given process, using the typical Windows drag-and-drop technique.

You can also create new objects or edit existing objects, connections, or the
database through the Connection Browser. Right click in the Connection
Browser to get the menu to choose one of these operations.

Connection Browser - \\pummeliclient_1

Mame: HyperTrendl Clase |

Type: HyperTrend

Fath: S\pummeliclient_1 Options |

Froperties: Displayable

Inputs | Objects Outputs |

.. =
iy $Alarm o
i Timerl

YAt Show connections

c3pClien  New Object...
elClien  new Folder
s Clier
ihClien  Bename
5Rese Delete object

R
g[ﬁ:ﬁe Edit Connections...
@Clie; Edit Databaze...
@Ehm—: Configure Security... ;I
Properties...
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When you select an individual object to show connections, your browser
screen looks something like the following illustration.

Connection Browser - \\pummeliclient_1
Mame: Client_Pati Clase |

Type: Pat

Fath: S\pummeliclient_1 Options |

Froperties: Displayable

Inputs | Objects Outputs | |

éClient_Reset_PB E “reget

iyResetValue_Potl

éClient_1_Reset_Values_Panel ;I

37 resetvalue

3 [implicit)| —————&;Client_1_Main_Panel.DisplayDbject4

value ——————— @& Client_Polt1_value+Client_Pot3.value |
knob ————— & Client_1_Main_Panel.DizplayDbject14 _I
37 Parami

-Param2

1 -Param3

yes -Paramd

1] -ParamG

\wparoikoshserver_145e.. ———w -Faramb

& Client_Pot2 ;I

0
1an

S
%7
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In this example, the Pot object named Cl i ent _Pot 1 has been selected. All
the various display sites and connections are shown, including the way this
Pot is remote connected to a data member in another process.

The$Al ar mand Ti ner 1 object icons arefaded in appearance. Thisindicates
that this object isan orphan, meaning that its output is not being used by any
other object.

By clicking oninput or output objects you can trace chains of connectionsin
your processes. By right clicking on an object or parameter, you can edit the
object or parameter from the Connection Browser.

While you can browse from one process to another when both processes are
open on one computer, you cannot browse across the network to a process
running on another computer. The Connection Browser will show a network
object on the screen, but cannot browse that object.

L ookoutDirect also has acomplimentary tool called the Object Explorer that
you can use to trace the connections you make between objects. See the
Object Explorer section earlier in this chapter for more information on the
Object Explorer.
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Connection Browser Options

Y ou can simplify the Connection Browser view by selecting what elements
of an object are displayed. The LookoutDirect default isfor all settingsto be
enabled.

Click on the Options button to activate the Connection Browser Options
diaog box, shown in the following illustration.

[y
¥ Show display objects Cancel |

¥ Show constant connections

—Advanced

[V Save seftings on exit
V' Play sound effects

If you want to eliminate object parameters (in order to focus on data member
connections) disable the Show parameters option.

Disabling the Show display objects removes al display components from
the Connection Browser view of a control panel.

Disabling the Show constant connections removes al static values
connected to an object parameter or data member. Disabling this option can
help you focus on variables and connections to changing values originating
in other objects.

Select Save settings on exit to keep your configured options for the
Connection Browser the next time you open the browser in a LookoutDirect
Session.

Selecting Play sound effects enables your Windows system alarm sound
when you attempt an illegal operation in the Connection Browser.
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LookoutDirect Application Files

Process File

© Automationdirect.com

Using L ookoutDirect you can quickly develop a complete processfile. All
development isinteractive. Y ou do not have to program or compile. Just
create objects and connect them as needed. The development cycle creates
four unique files for every application: a processfile, a source codefile, a
state file, and a security file.

Lookout

A A

\ 4 \ 4 \ 4

Source Process State Security
Code - . )
File File File File
(Iks) (14p) (.14t) (.Ika)

If you develop a LookoutDirect process on one computer and want to run it
on another computer, you must copy the process (. | 4p) and security (. | ka)
files to the new computer for your process to run properly.

You can also copy the source and state files, if you want, but LookoutDirect
can recreate these files in the new location if necessary.

A processfileisacompiled file that contains the L ookoutDirect processyou
want to run. It is updated every time you select the File»Save command.
Processfilesarebinary fileswithan . | 4p (LookoutDirect Process) file name
extension. Y ou do not directly edit or modify processfileswith atext editor.
Rather, LookoutDirect compilesthe. | 4p fileon an object-by-object basisas
you create each object. With this approach you can stay onlinewhile creating,
updating, or editing your application. There is no need to shut down your
process. LookoutDirect does not cease operation while you add or delete
controllers, 1/0, graphics, or modify your logic. It is recommended that you
save your process often while editing, so that you do not lose changesin the
event of a power failure.
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Source Code File

L ookoutDirect also automatically updates a corresponding source code file
when you invoke the File»Save command, L ookoutDirect can compile this
fileto create an . | 4p file, so it includes object definitions, names, 1/0
configuration, communications, control logic, control panel layout and other
object parameters.

Source codefileshavean. | ks (LookoutDirect Source) file name extension.
These are standard ASCI| text files that you can print or view with any word
processor or text editor. You can use this information for debugging and
documentation purposes.

@ Note Because the binary format of L ookoutDirect process files both past and futureis
subject to change for efficiency reasons, you should always keep your . | ks source files
backed up. Thisisthefile you will recompileto open aprocess created in an older version of
L ookoutDirect with any new version of LookoutDirect released in the future.
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You can recompile LookoutDirect source files through the Open command,
or manually, using a DOS window.

To open and compile a source file inside LookoutDirect, select File»Open.
The following dialog box opens.

Open Process File EHE

Look jr: Ia E=amples j gl v
“alam]. g & confiruousl p & looging? Mp Foot
- alarmZ.l4p _a:_: continuousZ. 14p _a:_: logging2. l4p K: ok
[ alam3.dp _a:_: continuouz3. [4p _a:_: logging3.14p K: o
) ﬁ:_zot
ﬁ:_zot
ﬁ:_zot

_f batchl . 14p _a:_f dizplaytemplatel 14p _a:_: objectanimator]. l4p
: batch 14p _a:: dizplaytemplateZ 14p _a:: objectanimator?. [4p
" batch3 l4p _a:' dizplaytemplate3.14p _a:' objectanimator3. 4p

q | i

Filez of type: ILookout4Process Files[*.14p] j Cancel |

Set the Files of typeto Lookout Direct Source Files (*.1ks) and
select the source file you want to compile.

To compile a LookoutDirect source file manually, consult the instructionsin
Appendix B, The CBL Compiler, in the LookoutDirect Developer’s Manual.
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The statefile containsthe actual values of object datamembers. These values
include setpoints and other important data held within and used by objects.
Y ou might think of the state file as permanent memory for LookoutDirect
setpoints and real-time trends. LookoutDirect uses the state file to store the
position of switches, potentiometers, and trend lines. When LookoutDirect
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.

The state file updates any time you save, close or exit the LookoutDirect
applicationfile. It can also update on aperiodic basis asdefined in the process
properties diaog box or the Loader object. You invoke this dialog box by
selecting the File»M odify Process menu command. Statefileshavean. | 4t
(LookoutDirect State) file name extension.

Every LookoutDirect process has an attached security file, identified by the
. | ka extension. All the security information for a LookoutDirect processis
keptinthe. | ka filefor that process. Y ou must keep the. | ka fileinthesame
directory asthe. | 4p filefor your security settingsto work. If you misplace
the. | ka file, all userswill have complete access to all parts of the process.

To reconstruct thefile, you would have to reset all your security permissions.

See Chapter 6, Security, of the LookoutDirect Developer’s Manual for more
detailed information on LookoutDirect security.
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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 devel opment.

Function

Mouse Action

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

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

create anew object from an
existing object

CTRL-drag: Select the item(s)
you want moreof. 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 Pot2.

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

Shift-drag: Select the item(s) to
be copied. Hold the <Shift> key
down and click the left mouse
button while dragging theitem(s).
This makes aduplicate of the
selected object that islinked to the
original. Both the original and the
duplicate have the same name.

modify display or object
parameter s of an object, graphic,
text, expression, or any itemon a
display panel

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

Note You can select multiple items on a display panel by clicking in apanel and dragging
the box outline around the objects you want to work with. Subsequent commands affect the
entire group at once or toggle from oneitem to the next, prompting you for new instructions.
You can stop this process at any time by holding the <Shift> key down and selecting either
the OK or Cancel buttonsin the current dialog box.
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Remembering Object Names
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Many dialog boxes contain expression fields. Expression fields are yellow to
indicate that you can get help identifying or remembering an object name and
associated data members by pressing the right mouse button (right-clicking
on the selected expression field).

Assume, for example, that you want to average somevalue. You start to create
an expression for thisvalue, but you cannot remember the name of the object
or data member you want to have an average value for. Right-click on the
expression field (the field in which you normally type the a data member you
want to connect or display).

When you right-click any expression field, LookoutDirect presents the
Revise expression dialog box, as shown in the following diagram.

I\\.\My_S erverw aveforml. cosine_wave
Dizplay Type: lm Path Mode: IHeIative j
— Signals:
Paste | WMy Serverw aveform . cosine_wave
IE paroikoz. dy.natinst. com j Contents:

6l $Keyboard
il $5pstem

cozing_180 - cozing1 80

OSINE WY

randaom

], Client_1

| My_Server W87 random_wave
& $alam g, saw_180 - sawl80

-~y PLC_Simulator Ry sawtooth_wave

ity Wavefarm g sine_180 - sine180

Process1 W87 sing_wave

", #quare_180 - square180
1‘ FOUATE_wave
" triangle_180 - triangle180
m‘ triangle_wave

W avefiorm hUMmeric

QK I Eancell Help |

Figure 4-2. Expression Editor Activated by Right-Clicking on a Yellow Data Field
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Using the expression editor, you can easily paste object names and their data
members directly into the expression field. Navigate through processes and
objects until you have selected the object and data member you want. Paste
them into the expression editor datafield, either by clicking on the Paste
button or double-clicking on the data member. Click on OK, and

L ookoutDirect writes your expression into the expression data field of the
object, such asthe Data field in the Create Aver age Object dialog box
shown in the following illustration.

Create Average Object E
Mame: IAverage‘I

[rata = I\\.\My_S erverwaveforml. cosine_

Reset = I

Enable = I

QK I Cancel Help

Path Names in LookoutDirect
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Inversionsof LookoutDirect prior to LookoutDirect 4.0, you could only have
one process running in any instance of LookoutDirect, and there were no
foldersin aprocess to organize objects. Networking was done through DDE,
which used specific paths.

In LookoutDirect 4 and greater, the relationship between objects running in
different processes on different computersisfar more flexible and potentially
complicated. When you insert an expression on a LookoutDirect panel or
make a connection to or between data members, you might be displaying a
value that comes from the process containing that panel. You might also need
to display avalue that comes from another process running on the same
computer or from a process running on some other computer in your network.

A path can be absolute, starting with a computer’s fully qualified network

name and leading through nested directories and subdirectoriesto asingle

object; or relative, instructing the computer to search for an object in some
directory defined not from the computer down, but relative to the currently
active folder.

In order to provide maximum programming flexibility, you can use anumber
of different levels of relativity, or path relativity modes, in setting the path to
the datawhen you create an expression. These modes operate very much like
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other relative paths used in DOS operations, spreadsheet cells, and Web page
addressing.

You can set apath for each individual object or connection, using a different
level of relativity. These path relativity modes include:

» Relative (the LookoutDirect default)

*  Process Relative

e Computer Relative

* Absolute

Thelevel of path relativity you choose makes a difference in how your
process operates when copied or moved to another computer. For instance,
suppose you have a client process running on computer Alfred that refersto
objects in a server process also running on computer Alfred. If you run that
client process on computer Bert, will it refer to objects on computer Alfred or
computer Bert?

Setting the level of path relativity is how you can control which objects your
processes refer to. The key point to remember about path relativity modesin
LookoutDirect is that the modes are distinguished by the path prefix.

In Relative mode, the form of the path is:
obj ect

or

f ol der\ obj ect

without prefix.

Relative mode is the default mode in LookoutDirect 4. All paths are relative
to the folder or process that contains the expression you are creating or the
object you are connecting to. Use Relative mode when connecting objects
that should be grouped together and that should be copied or moved as a

group.

Connections between objects in afolder should use Relative mode so that
they can be copied and moved el sewhere while maintaining the same
relationship with each other.

Process Relative mode isindicated by asingle prefixed backslash (\)
followed by afolder or object name, asin:

\folder\...fol der\object

or

\ obj ect
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Use Process Relative mode when you want to make a connection between
two objects in different folders in the same process.

Computer Relative mode in indicated by a prefix consisting of two
backslashes, aperiod, and abackslash (\ \ . \ ) followed by a process name,
asin

\\.\process\folder\...fol der\object

Use Computer Relative mode when you want to reference other processes
running on the same computer.

For instance, if you had a processcalled St at i on_Cont r ol that called a
number of other processes by name on computer Alfred, you could use that
same St at i on_Cont r ol process on computer Bert, to refer to the
identically named processes running on computer Bert.

Absolute modeisindicated by two backslashes (\ \ ) followed by a
complete network path, asin:

\\conputer. pl ace. com process\fol der\...fol der\object

Absolute modeis, in effect, a URL . Use Absolute mode when you want to
refer to aparticular process on a particular computer. Any referencesto a
PLC, for instance, should be in Absolute mode so asto aways refer to the
computer physically connected to that PLC—no matter where the process
making the reference is running.

Note Though Relative modeisthe LookoutDirect default, when you use an object outside
the immediate location of your expression, the path becomes more specific. The addition
of two periods (..) at the beginning of apath, for instance, can be used to specify the parent
of the first folder listed.

The reason for manually changing a path mode to alevel beyond that strictly necessary
under your current circumstances is to ensure that your process will still work properly if
you relocate it, completely or partialy.



Using LookoutDirect

Overview of the Process Development Cycle
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Thefirst step in developing a processfileis creating a process file. After the
fileiscreated, control panels are added. Control panels are windows you use
to place other objects, such as switches, Pots, and trendsto be displayed. Y ou
can make them look like physical control panels, complete with switches,
push buttons, bezels, insets, lamps, gauges, and so on. Y our imaginationisthe
only limit to how the control panelslook and function.

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 asingle
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
Plus and Ruts. These type of object classes often use your computer
communication ports, so you may have to configure your ports for radio,
dial-up modem, or hard-wired connection, as appropriate. See Chapter 3,
Serial Communications, in the LookoutDirect Developer’s Manual for
information on configuring communications.

When you create an object that represents a PLC, RTU, or other /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, hits, 1/0 signals, parameters and other values
that the physical device can transmit to or receive from LookoutDirect.

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.
You can create more than one alias for a given native data member, using
different scaling or alarm parameters for each.

As you create objects, you can connect them to other objects. The type of
objects you create (such as Pot, Switch, Madcaps, Trend, and so on) and the
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manner inwhich you connect them determine how your system interactswith
YOur process.

Many object classes you use take advantage of LookoutDirect services. For
example, you can assign asecurity level to aPot object, and the Alarm object
class uses the Alarm processing subsystem. Asyou create objects that take
advantage of these services, you should configure the services to custom fit
your application requirements.

@ Tip You can save aprocessfilewith any name you choose. Your process file name does not
have to beidentical to your process name. You can copy (or Save As) LookoutDirect filesto
retitle them and run the process just as you would run the original files. You cannot, however,
run two processes with the same process name in a single instance of LookoutDirect. If you
have abasic processthat you need to make several variations on, you can rename the process
in each file by right-clicking on the process name in the LookoutDirect Object Explorer and
selecting Rename.

Building Client and Server Processes

Getting Sarted Guide

Asexplained in the Client and Server Processes section of Chapter 2, How
LookoutDirect Works, LookoutDirect server processes are run on computers
with physical connectionsto your hardware. LookoutDirect clients run on
computers that can communicate with the computers running LookoutDir ect
servers.

You build these clients and servers by choosing objects and making
connections.
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LookoutDirect Navigation

Many LookoutDirect dialog boxes that you useto create an object, display an
expression, make a connection, and so on contain some variation of the
following dialog box. This dialog box is used to locate any object in any

L ookoutDirect process running on your network.

o

|
B automation.natinst. com
B paroikos.dy.natinst. com
= tripper
== paroikos. dy. natinst. com
-4 $Keyboard
-y $5pstem
E|-- DemoProcess
B3 $hlam
42 Panell
-4 PLC_1
- Potl

Each computer registered as running LookoutDirect appearsin thisdialog
box. Clicking on the computer to open the full display reveal s the processes
currently running on that computer. Clicking on a particular process reveals
all the objectsin that process that you can access.

The pull-down combo box at the top of such displays indicates the root
location. To display all the computersregistered as running LookoutDirect as
well asdisplaying your own computer aslocal, you set Univer seasyour root.
You can set your local computer, the network of registered L ookoutDirect
computers, any specific computer in the network, or any process as the root
by right-clicking on that node and selecting M ake Root.

@ Note LookoutDirect cannot edit processes over the network, so what you can do with
computers and processes running under the Network node is limited. To edit a process, you
must work from your computer’s local node (or a process running on it).

© Automationdirect.com

You can distinguish between LookoutDirect’s local and network
representation of your computer in the root selection window by looking at
the computer icon. The network representation of your computer name has
red arrows representing the network 1/O connection, as shown on theright in
the following illustration. The local representation, on the left, has no 1/0
arrows.

Object Explarer

IE paroikos.dy.natinst.com 'l IEPpamikos.dy.natinst.com 'l
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See Chapter 4, Networking, in the LookoutDirect Developer's Manual for
more information on registering computers and navigating through
L ookoutDirect processes on your network.

Creating A LookoutDirect Process

The following explains the basic procedure for creating a new processfile.

1. Select File» New.
The Create Process dialog box appears.

Create Process E

Process Mame:

IMainPumpStation

— State Information:
' Save State File with Process Fils

" Save State Fils in Lookout Folder (Based on Process Name)

V¥ Save Standby State File:

I\\THIPPEH\Lookout4\M ainPumpStation. [4t Browse... |

¥ Save state filefs) every IBD [1-1440) minutes.

— Citadel D atabase:
V' Use Default Values
Eomputer Hame:
JPARDIKOS
[Eitadel atabase Eolder:
If:\look4\database

QK I Cancel | Help |

2. Enter aLookoutDirect process name in the Process Name field. This
name must follow the same conventionsasal ookoutDirect object name.
Seethe Object Names section for detailed information on LookoutDirect
naming conventions.

3. Make selectionsin the State I nfor mation group. Each control is
explained bel ow.

@ Note If you are going to have abackup computer in your network that will come online and
run this process in the event that your primary computer crashes, you should include a
location on that computer as one place to save the process state file. See Chapter 10,
Redundancy, of the LookoutDirect Developer’s Manual for more information about setting
up backup computers and processes.
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» Sdlect Save State Filewith Process Fileto save the statefilein the
location where the process file was opened. Thisis the default
behavior.

»  Select Save State Filein LookoutDirect Folder to save the state
filein the LookoutDirect folder of the copy of LookoutDirect your
are currently running. The state file name will be the same as the
process name. Thisis useful if multiple computers are sharing a
processfile. In this case, each computer maintains its own state file
locally.

»  Select the Save Standby State File check box to save one or more
extra copies of the state file in alocation of your choosing. Enter a
complete path, including state file name, to each location you want
to save astatefile. If you are saving the state file to more than one
backup or alternative location, separate the paths with the vertical
bar (| ) symbol.

» To set the frequency that LookoutDirect saves the state file, check
the Save statefile(s) every check box and fill avaluefor the number
of minutes you want to pass between each save. Remember that
saving files uses system resources, so if you have a number of
processes, each saving one or more state files fairly often, you may
experience some performance problems.

4. Make selection in the Citadel Database group. Each control is
explained bel ow.

e |f you check the Use default values check box, L ookoutDirect uses
the default location set in the System Options dialog box of any
instance of LookoutDirect running the process.

» If you enter acomputer name and a path on that computer to a
specific folder, LookoutDirect logs data to that location on that
computer, no matter what computer is running the process.

»  Todesignate a specific computer and path for your processto log
datato, enter the fully qualified network name for the target
computer in the Citadel database computernamefield, and the
complete path to the target database directory in the Citadel
database folder field.

@ Note Statelnformation and Citadel Database settings you make when creating a process
override any settings you may have made in the System Options dialog box.
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Creating Objects

Choosing Objects

Create an Object

Getting Sarted Guide

How do you decide what objects to use 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 LookoutDirect, ask yourself which object does what
you need done.

L ookoutDirect has many object classes with obvious uses, such as push
buttons, switches, and trend displays. Other L ookoutDirect object classes
may not be as immediately obvious as to how they might be used. To
familiarize yourself with LookoutDirect object classes, you can browse
through the online help LookoutDirect Object Reference topic, or the PDF
LookoutDirect Object Reference Manual that was installed along with
LookoutDirect.

The Select Object Class dialog box that appears when you create a new
object has short descriptions of each object class. Browsing through these
descriptions is another good way to acquaint yourself with LookoutDirect
functionality. You can find alist of these descriptionsin Appendix A,
LookoutDirect Object Descriptions.

After you become familiar with the L ookoutDirect object classes, you havea
better idea of which object to create—or which object classesto
investigate—to solve the problem you are facing at the moment.

Complete the following steps to create a L ookoutDirect object.

1. Openorcreateanew processif oneisnot already openin LookoutDirect.
Make sure you are in edit mode. (Select Edit»Edit M ode or press
<Ctrl-Shift> if necessary.)

2. There aretwo waysto create new objectsin LookoutDirect:

*  Select Object»Object Explorer from the menu to activate the
L ookoutDirect Object Explorer. Right-click on the processyou want
to create an object in and select New Object. For this example,
select the Pot class of objects, found in the Control category.
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»  Select the Object»Create command from the LookoutDirect menu
bar. For this example, select the Pot class of objects, found in the
Control category.

3. The Select object class dialog box appears, as shown in the following
illustration.

Select object class: E

V' Categorize

|_1 Calculation
|_1 Control
|_1 Display
|- Drivers
I_1 Drivers [Applicom)
S

gl Alarm
<% Counter
- ElapsedTime
-~y Event
%% HyperTrend File: Marne:
E -3 Spreadshest Date Modified:
Dﬁ@ S_QLl?xec File Size:

onitoring ian;

) Networking CBx Version:
|_1 Statistical Process Control
|- Timers - | el |

Figure5-1. Select Object Class Dialog Box

Thefirst time you create a L ookoutDirect object, the Select object class
dialog box appears with the Categorize option checked. Some aobject
classes are contained in more than one category, depending on their
versatility.

If acategory is open, you can jump to the object class you want by type
inthe first few letters. To have access to al object classes with this
technique, disable the Categorize option by clicking the Categorize
check box.

When you select an object class, a dialog box you use to define the

parameters for a specific object appears, as shown in the following
example for creating a Pot object.
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4.
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Mew poltentiometer: E

M ame: IF'ot‘I

Minirriurm: ID

I awimurn: |1 0o

Resolution: |1
— Posili —————————
 Femate
’VUHL:=|
= DDE
SEnyiGe: I

Tapie: I

IEerm: I

Control security level: ID ¥ Log events

QK I Eancell Help |

Figure 5-2. Object Definition Dialog Box

Assign aunique nameto the object. Valid names are described in the next
section, Object Names.

Define the object parameters. Each object class has unique parameters,
described in the LookoutDirect help file or the LookoutDirect Object
Reference Manual.

Ordinary parameters that can only be set in the object definition dialog
box are indicated by white fields.

Some parameters, however, are expressions, denoted by ayellow field.
Expressions let you set a parameter value programmatically by
connecting the parameter to a data member of another object. You can
also manipulate data using the expression functions, which are roughly
the equivalent of spreadsheet formulas. See the Connecting Objects
section of this chapter for a basic explanation of using expressions, and
Chapter 2, Expressions, of the LookoutDirect Devel oper’s Manual for
detailed information on expressions and expression functions. The
tutorial exercise in Chapter 3, Getting Started with LookoutDirect, also
demonstrates using expressions.

Leave Position sour ce set to L ocal.

The Position sour ce determines what value your control takes when
your process first opens, and also affects the way the control operates.
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Selecting L ocal configures your control to take its value from the state
file when the process opens. The value of the control will not change
unless you adjust it manually or programmatically using a direct
connection to the control’s val ue data member.

Selecting Remote configures your control to takeitsinitial valuefrom a
read/write data member of some other LookoutDirect object. To
accomplish this you enter a URL to the data member, wherever its host
process may be running. This connection is reciprocal; adjusting the
control changes the value of the datamember, and any changein the data
member from some other cause adjusts the value of the control. Seethe
Remote Paosition Source Connections section of this chapter for more
information on remoting controls.

@ Note Theremote position source has changed in LookoutDirect 4.0. If you are accustomed
to developing processesin earlier versions of LookoutDirect, make sure to read the Remote
Paosition Source Connections section of this chapter in order to understand the changes and
make the best use of thisfeature.

© Automationdirect.com

You can select DDE as your position sourceif you want to use DDE
networking or if you need to connect your control to an application other
than LookoutDirect, such as Microsoft Excel. See Chapter 5, Dynamic
Data Exchange, of the LookoutDirect Developer’s Manual for detailed
information on using this feature.

DDE networking was used in versions of LookoutDirect earlier than
LookoutDirect 4.0. In general, the TCP/IP networking built into

L ookoutDirect 4.0 and greater is more efficient and easier than DDE
networking. If you are maintaining an old L ookoutDirect process, or
have some special need to use DDE networking, you can find detailed
information on this function in Appendix A, Networking with DDE, of
the LookoutDirect Developer’s Manual.

Select OK to create the new object.

Many object classes do not have components (other than a data member
value) that you can display on a control panel, such as a protocol driver
for atypical PLC, or an object class such as Neutralzone or Pulse (both
L ookoutDirect object classes with special functionality).

Some objects, like Pots, can be displayed on a control panel. When you
create such an object, LookoutDirect presents you with adial og box you
use to define how the object is displayed on the currently active panel
(if thereisone).

If you created your object using the LookoutDirect Object Explorer, it

will appear in the Object Explorer window but not on any control panel.
To display the pot, you will have to drag and drop it to the control panel
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you want it to appear on. If you created your object using the menu, the
display properties dialog box appears as soon as you click on OK to
finish defining the object.

Ingert: Potl E

- \\\\\ \\\\
@ \\\ \\ §\\ \

g

Slelele

harizontal slider

Cancel |

Figure 5-3. Pot Display Dialog Box

9. Inthedisplay dialog box, choose how you want the object to be
represented and select OK.

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

Note You can copy objectsto paste onto another LookoutDirect panel in the same process,
but if the panelsare of different sizes, the pasted objects may not appear in the proper location
on the new panel. In general it iseasier just to drag the object to the new panel from the

L ookoutDirect Object Explorer.

Object Names

A nameis how you identify a specific object. Y ou must assign each object a
unique name. L ookoutDirect does not allow you to create or modify an object
if the nameis not unique or if it does not follow the proper naming
convention.

Rules for choosing names are as follows:

*  Namesmay includethe characters A —Z, a—z, 0—9, and the underscore
character (_).

*  Names must begin with aletter.
«  Names may be up to thirty two (32) characters long.
*  Spaces and tabs are not allowed.

»  LookoutDirect recognizes uppercase and lowercase characters as the
same character, so SW2 and sw2 are the same name.

«  Names cannot be LookoutDirect keywords (object class names and
function names). For example, you cannot use terms such as Switch,
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DelayOn, STDEV, Modbus, nif, and Trend. You can, however, use
Swi t chl, Swi t ch2, and so on.

Some exampl e of valid names are as follows:

Punp3_HOA

Hi ghSer vi cePunmp3_Run

ClearWel | Lvl _at _H way289 and_I 35
Shaft TempF

Pushbut t onl

runtinme

Swl

Sw2

Some examples of invalid names are as follows:

3Punp_HAOA, which begins with a number

_Hi ghSer vi cePunp3_Run, which begins with an underscore
ClearVel |l Lvl at Hi way289 and | 35, which contains spaces
#Shaf t TenpF, which begins with #

Pushbut t on, which is areserved word

Thi snarrel s\l | Over Thi rt yTwoChar act er s, which istoo long
and, which isareserved word
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Connecting Objects

In LookoutDirect, you connect objects to pass control signals between
objects. Once connected, objects pass signals between their various data
members and parameters.

There are anumber of different kinds of connections in LookoutDirect, and
different ways to make those connections. The method you use depends on
what you are trying to accomplish.

You can connect one datamember to another. You can connect adatamember
to an object parameter, or an object parameter to a data member. Finally, you
can make a URL connection as aremote position source for aLookoutDirect
control or symbolic link, or as atrace item for a HyperTrend object.

You can make these LookoutDirect connectionsin the following ways:

Direct—Made with the Edit Connections dialog box, these connections
are fixed and work in one direction only. This sort of connection should
only be made from a server processto hardware installed on the server’s
computer, or between objects contained within the same process.

URL remote—A URL remote connection is a flexible type of fully
reciprocal connection between a L ookoutDirect control and a

L ookoutDirect object read/write data member. Changing the control
changes the data member, as you would expect, but if the value of that
data member changes from some other cause, the control value changes
aswell. This sort of connection is what you use to connect a client
process to a server process, or to link two client processes through a
server.

Complex—You can make complex connectionsusing variablesandlogic
tests to respond dynamically to changing needs and circumstances.
Complex connections can apply mathematical operationsto data,
processing it for use by another object. You can make direct complex
connections, and with the LookoutDirect Symbolic Link object, make
remote complex connections as well.

@ Tip Remember, when you choose an object in the Edit Connections dialog box, always
select the object you want to connect to.

Getting Sarted Guide
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Connecting Data Members to Parameters

© Automationdirect.com

Thefollowing example usesthe (implicit) datamember of a Pot object asthe
Data source of an Average object to illustrate the ssimplest type of

L ookoutDirect connection. Y ou can tell that Data is a parameter because it
appears in the Average object dialog box.

Suppose you create a Pot object as shown in the following illustration.

Mew poltentiometer: E
M ame: IF'ot‘I

Minirriurm: ID

I awimurn: |1 0o

Resolution: |1

LTCe

e .Hemote
’VUHL:=|
= DDE
SEnyiGe: l—
Tapie: l—
IEerm: l—

Control security level: ID ¥ Log events

QK I Eancell Help |

Next you might create an Average object. Connect the potentiometer numeric
signal to the Data parameter by entering Pot 1 as the Average object’s Data
parameter. The Average object cal culatesthe averagelevel of Pot 1 over time,
as described in the Average object definition in LookoutDirect help or the
LookoutDirect Object Reference Manual.

Mame: IW
Data = IF'ot‘I
Reset = I
Enable = I
QK | Cancel Help

Thisisthe simplest case for making a direct connection in LookoutDirect;
connecting the input for one object to the output of an object in the same
process. In many cases you will have to connect objects in one process to
objects in another process on the same computer, or on another computer on
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the network. For these connections you may find it more convenient to use
the expression editor, which you access by right-clicking in the yellow
expression field. The tutorial examplesin Chapter 3, Getting Started with
LookoutDirect, guide you through making connectionsin detail.

Identifying Object Data Members

Because many objectsgenerate multiple signalsyou can use asinputsto other
objects, the object nameisnot always sufficient to identify the desired signal.
Y ou must identify both the object name and the appropriate datamember. 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 name followed by a period (.) and the data
member you want.

If you have a Modbus object with aname PLC1, and you want to display the
value residing in holding register 40001 and the status of coil 100, reference
those particular data members by typing PLC1. 40001 in one expression and
PLCL. 100 in another expression.

Connecting Data Members to Data Members

Getting Sarted Guide

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

1. Create aModbus object. You do not have to have areal PLC connected
to your system. Just accept the default parameter settingsin the Modbus
dialog box and click OK.

2. If your Object Explorer is open, right-click on the Modbus object you
just created and select Edit Connections from the pop-up menu.
Otherwise select Object»Edit Connections from the LookoutDirect
menu bar. You use this the Edit Connections dialog box any time you
are connecting to the database of another object.

3. If you use the Object»Edit Connections menu command, the Edit

Object Connectionslist box appears. Choose the object that containsthe
data member you are connecting to.
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Edit object connections: E

Current
location: IE paroikos. dy.natinst. com j

] | Cancel |

The Current location combo box at the top of this dialog box should
show your computer as root. See the LookoutDirect Navigation section
for more information on how to set the root in a LookoutDirect dialog
box.

Because you are connecting the Pot 1 signa to datamember 40001 inthe
Modbus object, select the Modbus1 object and click on OK. The Edit
Connections dialog box appears.
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Modbus1 connections E
— Select member: :
writable: members: Eisting connections: St Db|ECL"|
" 000001-065000 | [PolRate
7 1-9339
% 400001-465000
" 400001.1-465000.16
% 40001-49339
% 40001.1-43333.16 LI
o
Accept |
Modbus1.40001 =
Mew numeric connection Clear |
— Signals:
Tags: Pot Path Mode: IHeIative j
Iz IE paraikas.dp.natinst.com j Contents [readable): numeric
[implicit]
wvalue
Quit |
Paste | Pat1 Help |

Thetop part of thisdialog box containsinformation on the object you are
connecting to. You select awritable datamember from thoselisted inthe
Writable memberslist, and the sel ected member appears to the left of
the yellow expression field in the center of the dialog box.

Thelower part of thedialog box letsyou navigate to the datamember you
want to connect to the datamember you select in the upper portion of the
box. You can also enter adata member directly in the yellow expression
field.

Enter the data member you want to connect to in the list box to the right
of the Select button. You can type the data member you want directly, or
you can choose it by scrolling through the list of writable members and
clicking on the data member (or range of data members) you want. You
can edit the number that appears in the selection box.

Click on the Select button to identify the data member to be written

to. Notice the dialog box now reflects the specific member;
Modbus1.40001 =. Also notice the equal (=) sign. This prompts you to
connect an expression to M odbus1.40001. In this case, use the
expression Pot 1.

Inside the Signals section of the dialog box, set the your local computer
astheroot in the In field. Navigate to Pot 1 and select it by clicking on
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it. Click onthe (i nplicit) datamember inthe Contents (readable)
list and then click on the Paste button.

Modbus1 connections E
— Select member: :
writable: members: Eisting connections: St Db|ECL"|
" 000001-065000 | [PolRate
7 1-9339
% 400001-465000
" 400001.1-465000.16
% 40001-49339
% 40001.1-43333.16 LI
Select ||4DDD1
Accept |
Modbus1.40001 = Pat1
Mew numeric connection Clear |
— Signals:
Tags: Pot Path Mode: IHeIative j
Iz IE paraikas.dp.natinst.com Contents [readable): numeric
[implicit]
wvalue
Quit

Notice that the data type of the data members you have selected are
displayed to help you make sure you are connecting liketypeto like type.
Noticetoo that you can easily edit existing connectionsby clicking onthe
list in the Existing connections field.

@ Note Just above the Contents (readable) list in the Signals section, you will notice alist box
named Path Mode. Thisis an important setting for devel oping networked processesin
LookoutDirect. See the Path Namesin LookoutDirect section for more detailed information
on how to use this feature. Using different path settings is demonstrated in the exercises
contained in Chapter 3, Getting Sarted with LookoutDirect.

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

You have now connected a data member of one object to a data member of
another object. Any changein the (implicit) value of Pot 1 is, by definition,
an event, sending asignal to all the other objects Pot 1 is connected to.
Becauseit isnow connected to Modbus1. 40001, adjusting Pot 1 changesthe
value of data member 40001 in object Modbus1.
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URL Connections
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Using LookoutDirect

A URL (Universal Resource Locator) connection is distinct from a
connection made through an expression because it cannot contain any
condition checking or mathematical operations. It is also designed to permit
reciprocal flow of datathrough the connection. A control connectedtoaPLC
register using a URL connection changes the register value when it is
adjusted. But if the register value changes from some other cause, the control
will also change to match the current register vaue.

You can only make a URL connection to data members that are writable,

or both readable and writable. You cannot make a URL connection to a
read-only data member. Remote position source connections, Symbolic
Links, and the HyperTrend object require URL connections, asindicated by
agreen field.

You can edit a URL by right-clicking in the green field, which opensthe
LookoutDirect URL Editor dialog box, shown in the following illustration.

URL Editor E
Path Mode: IHeIative j
— Signals:
Paste | Modbus1.000001
IE paroikoz. dy.natinst. com j Contents:
=15, Frocess] s, 000001-085000 -
&3y $dlarm ’ 19933
-y Averagel ’ 400001-465000
] ’ 400001.1-465000.16
gy Panell , 40001-49339
iy Patl , 40001.1-435339.16
’ ECD400001-465000
’ BCD40001-49339
’ D 400001 -465000
’ D 40001-49939
’ F400001-465000
’ F40001-439393
¥ Oiftaok =l
Modbus logical

QK I Eancell Help |

You can use the tree view in the |left window to locate the object you want,
and select the data member in the right window. Click on the Paste button to
insert the compl ete string into the URL field.

You control the path relativity of your URL with the Path M ode selection
box. See the Chapter 4, Path Namesin LookoutDirect section for more
information on using the Path M ode sel ection.
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Remote Position Source Connections

Remote position source connections are the preferred method for connecting
acontrol in aclient process to a server process in LookoutDirect.

Because you ordinarily want to be able to have your client processes work
from any computer on your network without having to edit them, it is best to
make connections from client processes to server processes, and not from
servers to clients. Because server processes usually need to be run from the
same computer all the time, you can use absol ute paths to make sure your
client processes will connect to your server processes no matter where the
clientsare run.

Symbolic Link Connections

LookoutDirect Symbolic Link objects have several important usesin
LookoutDirect. The following figure shows the Create Symboalic Link
dialog box.

Create Symbolic Link E

M ame: I

Source

UHL=|

' Dynamic

Erpi= I

QK I Cancel | Help |

You can makeaURL connectioninthe Static sourcefield to an entire process
with a Symboalic Link and then access any object in that process through the
link. Thisisacrucia part of LookoutDirect redundancy, which is described
in Chapter 10, Redundancy, of the LookoutDirect Developer’s Manual.
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You can enter acomplex expression in the symbolic link Dynamic source
field, and then make a URL connection to the symbolic link itself,
circumventing the restriction on complex expressionsin remote position
source connections for controls.

HyperTrend Item Connections

Because the HyperTrend trends data from the Citadel database, every item
you display on aHyperTrend object is accessed through a URL connection.

If you need to trend acomplex expression, you can create a named expression
by creating an (expression) object. You can enter the complex expression you
want to trend, log it to the historical database, and then display it asa
HyperTrend item.

E Note If youconvert aL ookoutDirect processcreated in aversion earlier than LookoutDirect
4.0, LookoutDirect will automatically create and log a named expression for your
HyperTrend object to display when it recompilesthe. | ks sourcefile.

Displaying Data Members on Control Panels

Getting Sarted Guide

Follow these steps to display a data member on a control panel:

1. Make sure LookoutDirect isin edit mode and open the Object Explorer
by selecting Object»Object Explorer.

2. Navigateto the object or datamember you want to display on your panel.
In the following illustration, a data member from a waveform object
running on a server process located on another computer on the network
has been selected.
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Using LookoutDirect

Drag and drop the data member onto the panel you want the data to
display in. LookoutDirect inserts an expression to display the data. You
may have to adjust the size of the display for the data to appear properly.

Right-click on the display to change its display characteristics, modify
the expression, changethedataformat, or alter any other properties of the

display.
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You can also insert an expression to display data by choosing
I nsert»Expression from the LookoutDirect menu bar. The I nsert
Expression dialog box appears as shown in the following illustration.

Insert expression E

I\\tripper\server_‘l WServer_1_'Waveforml.cosine_wave

Dizplay Type: Inumeric 'l Path Mode: IAbsqute j

— Signals:

Paste | \itripperiserver_1%Server_1_'Waveform.cosine_wave

|$’ Universe j Contents:
E% Nebwork b

- automation. natinst. com

- paroikos. dy.natinst. com
E@ tripper

: E| server_1
-8 Server_1_Main_Panel
-4 Server_1_PLC1
{;&3— Server_1_Paotl

W7 random_Wave

87 saw_180 - sawl80

A3 Sawtooth_wave

W57 sine_180 - sine150

57 sinewave

R ", #quare_180 - square180
1‘ sqUare_wave

" triangle_180 - triangle180
A3 triangle_wave

--E paroikos. dy. natinst. com

urknown hUMmeric

QK I Eancell Help |

5. Navigateto the datamember you want to display, just asyou did with the
Object Explorer.

6. SetthePath Mode. Inthe preceding illustration it is set to absolute
because the datais being displayed on a client process panel in one
computer (paroikos) and originating from a server process on a different
computer (tripper).

7. Select the data member you want to display in the Contentslist.

8. Click on Paste and then OK .

L ookoutDirect responds by presenting the Display numeric signal or
Display logical signal dialog box. Thetype of dialog box depends onthe
type of data member being inserted (numeric or logical). In this case the
signal is numeric, a cosine wave generated by the LookoutDirect
Waveform object.
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Revise numeric signal disply |

= E:Inl_ml_.l_l_n.l_ Background style— — Frame style——
EEREEEES | C P e v

Backaround color neet ite

' Rectangle & MNone
I_D.I_I_..I_ :':. " Transparent
EFEREEE™

Miri ID— " Left & Centered ¢ Right rUisplay Elle—
s & Digital
F axinum IED ¢ Bar [up]
] ™ Bar [down]
Murneric farmat ™ Bar [right]
IGeneraI j " Bar[laft)

Fant... |1D|:|t.-’-\riaIBnld oK I Cancel

Select the display parameters you want, and click on OK.
You can also drag an object from the Object Explorer to a panel. When you

do, the Insert Expression dialog box appears, and you can proceed as you
did when you invoked this dialog box from the menu.
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LookoutDirect Object Descriptions

Thisappendix provides descriptions of the LookoutDirect system objectsand
LookoutDirect driver objects.

You build LookoutDirect processes by creating L ookoutDirect objects and by
making select connections. LookoutDirect has two kinds of objects:

L ookoutDirect system objects, which you use for control, monitoring, data
analysis, and data presentation, and L ookoutDirect driver objects, which you
use to connect to hardware, such as PL Cs (Programmable Logic Controllers),
RTUs (Remote Terminal Units), computer boards, and other hardware.

LookoutDirect System Objects

The following table lists the LookoutDirect system objects, along with their
categories and a description of what each one does.

Table A-1. LookoutDirect System Objects

Object Class

Category Description

Accumulator

Calculation, Accumulate arunning total by adding a sampled value to
Control the previoustotal each time asampletrigger fires. A reset
trigger is also available.

Alarm

Logging Define specific alarm conditions that can trigger alarms
via complex conditions, or as a result of numeric inputs
going out of range or based on rate of change. Attach
audible (.wav) files to these alarms that play back
whenever the alarm conditions is triggered.

Animator

Display Dynamically animate graphics files through any
combination of horizontal and vertical motion, resizing,
visibility, and color changes. Play consecutive filmstrip
images from a bitmap to simulate complex motions on the
screen.
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Table A-1. LookoutDirect System Objects (Continued)

Object Class Category Description
Average Calculation, Calculate the average of a variable input over time.
Control Optionally control when averaging isactiveviathe Enable
input, and reset the average to the current input viathe
Reset input. The results of up to 35 previous averages are
available, and the current average is updated
approximately once per second.
Counter Control, Count and record the number of times alogical signal
Logging turns on. Optionally reset the count with the Reset input.
Maximum count is approximately 252,
DataTable Control, Multiplex multiple data sets into a single control panel by
Networking allowing the operator to alter the table cursor setting.
Import and export entire tables of data between other
applicationsvia DDE and NetDDE. A DataTable consists
of amatrix of cells arranged into rows and columns.
DdeLink Networking Import asinglelivevalueinto L ookoutDirect from another
application via DDE or NetDDE.
DdeTable Networking Import atable of valuesinto LookoutDirect from another
application via DDE or NetDDE. DdeTable is a subset of
the DataTable object class which alows the bidirectional
flow of DDE and NetDDE data.
DelayOff Control, Introduce a variable time delay between the time the input
Timers signal turns off and this timer turns off.

DelayOn Control, Introduce avariable time delay between the time the input
Timers signal turns on and thistimer turns on.

Derivative Calculation, Calculate the rate of change of a numeric signal,
Control specifying the time unit.
DialGauge Display Display anumeric signal as a sweeping dial. Specify the
starting position and angle of sweep.
ElapsedTime Control, Calculate and record the cumulative elapsed time that a
Logging, particular signal has been on. Optionally use the Reset
Timers input to reset the elapsed time at any time.

Event Logging, Permanently record the occurrence a particular event to
Monitoring the event log.

Flipflop Control Change the state of this object from on to off, or from off

to on each time the input signal goes high.

Getting Sarted Guide
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Table A-1. LookoutDirect System Objects (Continued)

Object Class

Category

Description

Gauge

Display

Display anumeric value as adigital value or as abar
graph, and change the color of the bar or digits based on
any set of conditions.

HyperTrend

Display,
Logging

Display and peruse historical data as a moving chart, and
zoom in on data of interest or search the Citadel historical
database for maxima, minima, and other points of interest.
Scroll back intime, or leap to any specific date and time
instantly.

Integral

Cadlculation,
Control

Totalize anumeric input signal that represents a rate with
respect to time, specifying the time unit. Totalizing the
flow based on ameasured flow rateisatypical use of the
Integral.

Interval

Control,
Timers

Introduce a variable time delay between the time the input
signal turns on and thistimer turns off. The timer turnson
immediately when the input turns on, and remains on for
the timer duration or until the input signal goes low.

L3OPCClient

Obsolete

Obsolete L ookoutDirect OPC client. Use OPC client
version 4.0 instead. Thisclassisincluded for
compatibility.

L 3Pot

Obsolete

A LookoutDirect 3.8-style potentiometer to track and/or
alter the value of anumeric variable. A Pot can be
displayed on apanel as a dider, rotating knob, or digital
display/input. This classisincluded for backward
compatibility with LookoutDirect 3.xx.

L 3Pushbutton

Obsolete

A LookoutDirect 3.8-style push button to navigate
between control panelswithin LookoutDirect, or toinitiate
any other action, such as executing an external application,
or latching a pump on or off. Thisclassisincluded for
backward compatibility with LookoutDirect 3.xx.

L3Switch

Obsolete

A LookoutDirect 3.8-style toggle switch to track and/or
alter the value of alogical variable. A Switch can be
displayed on apanel in avariety of ways. Thisclassis
included for backward compatibility with LookoutDirect
3.XX.

© Automationdirect.com
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Table A-1. LookoutDirect System Objects (Continued)

Object Class

Category

Description

L 3TextEntry

Obsolete

A LookoutDirect 3.8-style text-entry object to track and
modify atext value viaa control panel, using either the
computer keyboard or a keyboard display on the screen.
Thisclassisincluded for backward compatibility with
LookoutDirect 3.xx.

LatchGate

Control

Latch the output of this object on or off based on
whichever of two input signals last went high.

L oader

Control

Load or unload a process file when input goes high.

Maximum

Calculation,
Control

Calculate the maximum of avariable input over time.
Optionally control when maximum monitoring is active
viathe Enableinput, and reset the maximum to the current
value viathe Reset input. The results of up to 35 previous
maxima are available.

Meter

Display

Display anumeric value as avertical bar graph or
speedometer. Complete displaysprovide bar/needle, 1abel,
scale, and background.

Minimum

Calculation,
Control

Calculate the minimum of avariable input over time.
Optionally control when minimum monitoring is active
viathe Enableinput, and reset the minimum to the current
value viathe Reset input. The results of up to 35 previous
minima are available.

Monitor

Networking

Monitor asingle network /O point and output true if the
data quality is bad.

Multistate

Display

Display a unique graphic for each of up to six different
conditions.

Neutralzone

Control

Control the on/off status of asignal based on an incoming
numeric signal, and based on two potentially variable
upper and lower contral limits. Use a Neutralzone to
control whether a pump is running based on the varying
level in awater storage tank, for example.

OneShot

Control,
Timers

Introduce a variable time delay between the time the input
signal turns on and thistimer turns off. The timer turnson
immediately when the input turns on, and remains on for
the timer duration, and then turns off irrespective of the
input signal.
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Table A-1. LookoutDirect System Objects (Continued)

Object Class Category Description

Pager Monitoring Call anumeric or alphanumeric pager and automatically
deliver messages based on specified conditions or alarms
in your process.

Pipe Display Display rectangles on the screen, and control their colors
based on a set of up to six different conditions.

PlayWave Display Play astandard Windowsaudio (. wav) clip based uponthe
satisfaction of a specified condition.

Pot Control, Create a potentiometer to track and/or alter the value of a

Display numeric variable. A Pot can be displayed on apanel asa
dlider, rotating knob, or digital display/input.

Pulse Control, Create aperiodic pulse train of a specified and variable

Timers period and duration. The pulse train can be turned on and
off based on the state of the On/Off signal.

Pushbutton Control, Create a push button to navigate between control panels

Display within Lookout, or to initiate any other action, such as
executing an external application, or latching a pump on
or off.

RadioButtons Control, Create a set of buttons only one of which can be active at

Display atime. The radio buttons can be displayed in avariety of
ways.

Recipe Control, Create aset of recipesin aspreadsheet application such as

Display Microsoft Excel and import them into a Recipe to allow
the user to select a particular recipe. Recipe supports any
number of ingredients—each column in the spreadsheet
represents a specific ingredient.

Run Control Invoke a Windows application or DOS batch command
with avariable set of command line parameters, whenever
the Run When input signal turns on.

Sample Calculation, Take a sample of a numeric variable whenever the Reset

Control input goes high. Optionally control when sampling is

active viathe Enable input, and reset first sampleto the
current value viathe Reset input. The results of up to 35
previous samples are available.
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Table A-1. LookoutDirect System Objects (Continued)

Object Class Category Description
SampleText Calculation, Take a sample of atext variable whenever the Reset input
Control goes high. Optionally control when sampling isactivevia
the Enableinput, and reset first sampleto the current value
viathe Reset input. The results of up to 35 previous
samples are available.

Scale Display Create a dynamic scale where the range and
minimum/maximum can change dynamically based upon
variable inputs.

Sequencer Control Create a sequencer object that generates a sequence of
states with associated outputs. The sequencer will remain
inthe current state until that state’stimelimit isreached or
until aGoto or Jump input causesit to transition to another
state.

Spinner Display Display asmall rotating disk that rotates at a speed that
varies according to a numeric input value. A Spinner can
spin in both directions and can also be controlled by a
simplelogical input.

Spreadsheet Logging Permanently log data to disk in industry-standard
comma-separated-value (. csv) spreadsheet files. Specify
which variable to sample in each column and set up a
logical trigger that will log the set of data each timethe
trigger goes high or log data at specified time intervals.

Switch Control, Create atoggle switch to track and/or alter the value of a

Display logical variable. A Switch can be displayed on apanel ina
variety of ways.

TextEntry Control, Allow the operator to track and modify atext value viaa

Display control panel, using either the computer keyboard or a
keyboard display on the screen.

TimeOfDay Control, Schedul e a periodic pulse of aspecified duration that will

Timers occur at some offset into each day. Thistime can be
enabled and disabled via the On/Off input signal.

TimeOfHour Control, Schedule aperiodic pulse of a specified duration that will

Timers occur at some offset into each hour. Thistime can be

enabled and disabled via the On/Off input signal.
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Table A-1. LookoutDirect System Objects (Continued)

Object Class Category Description
TimeOfMinute Control, Schedule a periodic pulse of aspecified duration that will
Timers occur at some offset into each minute. This time can be

enabled and disabled via the On/Off input signal.

TimeOfMonth Control, Schedul e a periodic pulse of aspecified duration that will
Timers occur at some offset into each month. Thistime can be
enabled and disabled via the On/Off input signal.
TimeOfWeek Control, Schedul e a periodic pulse of aspecified duration that will
Timers occur at some offset into each week. Thistime can be

enabled and disabled via the On/Off input signal.

TimeOfYear Control, Schedule a periodic pulse of aspecified duration that will
Timers occur at some offset into each year. Thistime can be
enabled and disabled via the On/Off input signal.

Waveform Calculation Create sine, square, saw tooth, triangle, and random
waveformswith specified valuesfor the period, amplitude,
offset, phase, and sampling rate.
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LookoutDirect Driver Objects

The following table lists the LookoutDirect driver objects, along with their
categories and a description of what each one does.

Table A-2. LookoutDirect Driver Objects

Object Class

Category

Description

AB_PLC5

Drivers

Communicate with Allen-Bradley PLC5 line of
programmable controllers via serial port, Data Highway
Plus (KT, KTx, PCMK, S-S 5136SD), and TCP/IP
Ethernet.

AB_SLC500

Drivers

Communicate with Allen-Bradley SL C5xx line of
programmable controllers via serial port, Data Highway
Plus (KT, KTx, PCMK, S-S 5136SD), and DH485
(AB1747-KE, AB1770-KF3, KTx, PCMK).

ASCII

Drivers

Communicate with any device that transmits and accepts
formatted strings of ASCII data. Extract numeric, logical
and text val ues from messages and incorporate them into a
L ookoutDirect process. For example, one can use the
ASCII object class to read the output from a barcode
scanner.

DeltaTau

Drivers

Communicate with the Delta Tau Data Systems PMAC
Motion Controller cards via dua -ported memory.

DirectLogic

Driver

Communicate with al AutomationDirect

(formerly PLCDirect) PLCsthrough the DirectSoft32
communications server. Supports RS232 and Ethernet.
Allows sharing of communications connection between
DirectSoft32 - Programming, DSData, and
LookoutDirect.

GE_Series90

Drivers

Communicate with GE Series 90-30 and 90-70
programmable logic controllers via RS-232 using the
SNPX seria protocol, or via Ethernet using the GE
TCP/IP communication module.

Modbus

Drivers

Communicate with any device that supports the Modbus
seria protocols, has a Modbust port, or has a Quantum
Ethernet module. Modbus+ requiresthe Modicon Modbus
Plus network card and support software to be installed in
the computer. The serial protocol communicates via both
the ASCII and RTU protocols.

Getting Sarted Guide
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Table A-2. LookoutDirect Driver Objects (Continued)

Object Class

Category

Description

ModbusM OSCAD

Drivers

Communicate with MotorolaMOSCAD PLCs and RTUs
viathe Modbus serial protocols. Supports the Motorola
data naming convention.

ModbusSlave

Drivers

Allow other devices or computers to read and write
variablesin your process by polling a serial port on your
computer with the Modbus RTU protocol.

National
Instruments Field
Point

Drivers

Communicate with National Instrument’s FieldPoint
modular distributed 1/0 system via RS-232 or RS-485
serial communications or Ethernet.

NIDAQDevice

Drivers

Communicate with National |nstruments data acquisition
cardsand SCX| hardware connected in parallel mode. Use
the NISCXI object class to communicate with SCXI
hardware connected in multiplex mode. This object class
requires NI-DAQ 5.0 software or better to be installed.

NISCXI

Drivers

Communicate with National |nstruments data acquisition
devices connected in multiplex mode to SCX| hardware.
This object class requires NI-DAQ 5.0 software or better
to beinstalled.

Omron

Drivers

Communicate with Omron PLCs using the Host Link
serial protocol.

OPCClient

Drivers

Communicate with OPC (OLE for Process Control)
servers. Use the shortcut objects OPCFieldPoint and
OPCNIDAQ to make OPC connections to National
Instruments FieldPoint modules and data acquisition
boards.

Tiway

Drivers

Communicate with the Siemens T15x5 line of PLCs and
other equipment viathe serial port using the TBPor NITP
protocol, viathe TIWAY card or Unilink Host Adapter, or
viathe CTI or Siemens TCP/IP Ethernet NIM card. Import
APT tag files once a Tiway object is created via the
Options»lmport APT database menu command.

© Automationdirect.com
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Creating & Managing
Communication Links

Certain object classes represent and such as PLCs, RTUs, and controllers.

L ookoutDirect uses the term driver to refer to these types of object classes.
The functionality built into driver objects enables them to communicate with
the physical devicesthat they represent. LookoutDirect communicates with
the outside world primarily through driver objects.

Thedriversare not separate applications. They work asany other object inthe
L ookoutDirect event—driven environment, except that they communicate
with external devices.

With traditional systems, aparticular driver is assigned to a specific seria

port. In these configurations, multiple drives cannot share asingle serial port.
L ookoutDirect does not associate baud rate, data bits, parity, or stop bitswith
aparticular seria port. Inthis configuration, drivers that implement different
protocols and baud rates can use the same port and the same modem or radio

frequency (RF).

This capability allows you to mix and match PLCs, RTUs, and other devices
over asingle RF without communications conflicts or special hardware. This
is possible because of LookoutDirect’s communication service. Objects use
the communications service to gain access to serial portsin an orderly and
timely fashion.

Note Some LookoutDirect 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), DataHighway (KT card), and DeltaTau (PMAC card). You do not
need to configure serial ports for these object classes. Refer to the appropriate object class
documentation in Online Help or the Reference manual to verify if a particular object class
usesaseria port.ion in Online Help.

© Automationdirect.com
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Understanding the Communications Service

The LookoutDirect serial communication service allocates serial port usage
between driver objects. At the frequency of the object Poll Rate, adriver
object notifiesthe communications servicethat it needsto use aspecific serial
port to poll adevice. If the requested serial port is not in use, LookoutDirect
allocates the serial port to the driver object. When the driver object takes
control of the serial port, it defines port communications parameters such as
baud rate and protocol and pollsits device. When palling is complete, the
driver object rel eases the port so the communications service can allocated it
to other driver objects.

You can uniquely configure each serial port for hardwired, radio, or dial—up
communications through the Serial Port Settings dialog box.

E Note You must define serial port communication settings on both the
Development/Runtime and Runtime only LookoutDirect products.

Defining Serial Port Connections

Getting Sarted Guide

This section provides the necessary steps to configure serial port settings for
hardwired, radio, and dial—up communications.

1. From the LookoutDirect menu bar, select Options Serial Ports...
The Serial Port Settings dialog box appears.

Serial Port Settings
Serial part; - Receive gap: |2D
— Serial connection bytes
& Hardwired
B delapioff; IEI
 Dialup 22

(ST b ot |1 oo

- - MEEEs
= [ial-um setting |

Dl refiv: JATAMVED T

" Radio (ATS/CTS)

Hieties:

|3

it o CanrE i IBEI SECGHS
|2
I'I—

Fause betiveer el SEROH

Alarmn priarity:

Defaultsl Accepll Guit | Help
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2. Inthe Serial Port datafield, select the communication port you are
defining. In this example we are using COM 1.

3. Definethe serial port parameters for the appropriate communication
port.

4. Click on Accept to save the parameter changes for the serial port.

5. Click on Quit to exit the dialog box.

Selecting the Serial Port

The Serial Port datafield isadrop—down list box. Useit to select the
communication port you are defining. Windows supports up to nine serial
ports; however, most computers support only two serial ports without
additional hardware.

Setting the Receive Gap

Hardwired Settings

© Automationdirect.com

The Receive gap setting is available for all serial connection types. This
number specifies the number of empty bytes (or amount of time) adriver
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 20. However, if you are experiencing garbled
communication alarms, you might try increasing this number to allow more
dead time before L ookoutDirect decidesit has received a complete message.
For example, with a slow baud rate of 1200, you might have to increase the
Receive gap setting to approximately 30.

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 to the Master Repeater on aradio system or through
aleased-ine modem. Because a Master Repeater is afull 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, RS485, and leased telephone lines.
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RTS/CTS Handshaking Settings

Getting Sarted Guide

RTS/CTSisaloca hardware handshaking mechanism between the local
computer and the local communication device. Use the Radio (RTS/ICTS)
seria connection when connecting the serial port to a device that requires
RTS/CTS hardware handshaking, such as aradio 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.

When you select RTS/CTS hardware handshaking, LookoutDirect controls
the RTS, or request—to—send pin, and monitorsthe 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) wired straight through
on your RS-232 cable. The CTS pin (pin 5) is optional.

LookoutDirect initiates a seria transmission on an RTS/CTS port by first
asserting RTSto key theradio. It then begins monitoring the state of the CTS
pin. When the radio transmitter isfully keyed and ready to transmit, theradio
asserts CTS and immediately begins data transmission. If the radio does not
assert CTS within the CTS timeout setting (default is 100 msecs),

L ookoutDirect assumes the radio is ready to transmit and transmits anyway.
The CTStimeout setting isthe maximum amount of timethat LookoutDirect
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 DI P switch settingsto 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 thistotal value
for the CTS timeout. If your radio does not assert CTS, you should begin by
adding about 20 milliseconds to your radio key-up time. Then increase this
value in 10 millisecond increments until the remote radio beginsto correctly
receive the first bytes of the message.

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

After it transmitsthelast byte of data, LookoutDirect continuesto assert RTS,
keeping the radio keyed until the RTS delay off time period expires. You
should set thisvalue to the default of zero milliseconds so that L ookoutDirect
un-keys the radio as soon as possible to prepare to receive the response.
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When un-keyed, 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 the RTS delay off setting. This time period delays the
squelchtail long enough for the remote deviceto recognizethe last dataframe
as valid before receiving garbage bytes caused by the squelch tail.

If you set the RTS delay off setting too high, the remote device begins
transmitting its response before the local radio is un-keyed, causing a
communication alarm in LookoutDirect.

Dial-Up Modem Settings

© Automationdirect.com

Usethe Dial—up serial connectionwhen you useamodem 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 default Dialing prefix settings are based on the Hayes Corporation AT
command set, which is an industry standard for data modems. The following
table explains the LookoutDirect default settings. For additional commands,
refer to your modem operation manual.

Table B-1 Default Dial-Up Modem Settings

AT | Attention code that must precede all commands

D Dial phone number with these modifiers: Pfor pulse; T for
tone

En Local echo mode: E for no echo

Mn | Speaker on or off: M for speaker always off

Vn Verbal or numeric result codes: V for numeric result codes

Xn | Result code and dialing options: X4 waits for dial tone
before dialing and recognizes busy signal.

When you use an external dial—-up modem with LookoutDirect, theDTR line
in your cable between the modem and the computer must be wired straight
through. Thislineis pin 20 on a 25—-pin RS-232 connector and pin 4 on a
9—pin connector. LookoutDirect uses the DTR line to command the modem
to disconnect (hang up) and return to the command mode.
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Some factory modems are not configured to respond to the DTR line. After
L ookoutDirect first successfully dials out to aremote modem and finishesthe
polling cycle, it dropsthe DTR line but the modem remains connected. If the
modem does not respond after several seconds of attempting to raise and drop
the DTR line, LookoutDirect generates an alarm stating that the modem isnot
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 DTR is&D2. You can use a
terminal program to make this setting permanent on most modems by
entering the modem command AT& D2& W to store the setting permanently
in nonvolatile modem memory. Or you can just add & D2 into the Dialing
prefix. The default Dialing prefix isATX4MVEDT, so you might changeit to
AT&D2X4AMVEDT.

Retries specifiesthe number of times L ookoutDirect dial sthe specified phone
number and attempts to connect to the modem at the other end of theline. If
it failsto connect after the specified Retries, 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 LookoutDirect waits to
receive a connect signal back from the modem it is calling. The time period
begins when L ookoutDirect 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 theline,
and send back a connect message. If the specified timeis too short, your
system could be operating correctly but never make a connection.

Pause between callsisthelength of wait time after hanging up before it sends
the local modem the next dialing prefix signal. If the specified timeistoo
brief, your system may not hang up the existing call but instead attempt to call
the next number.

@ Note 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.

Getting Sarted Guide
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DirectLogic Data Members

Protocol driver objects contain agreat deal of data. V—memory registers,
inputs, outputs, internal control relays are al included within this object.
Therefore, as soon as you create a DirectL ogic object you have immediate
access to the entire datamember set of the object. Aswith all LookoutDirect
drivers, you can access I/O points and other data through data members. The
following tables contain data members currently supported by the
DirectLogic object class.

Data Modifiers

In order to have the DSData Server peform data conversions asit moves data
in and out of the PLC, the data modifier presented in the following can be
added to the end of adataitem.

TableB-2
Recognized by
Modifier Description (DirectLogic PLC)
No modifier | Decimal value (16 bits) | All
:D Decimal value (32 bits) | All
‘B Convert toBCD (16 bits) | All
:DB Convet to BCD (32 bits) | All
:nn Read a specifichitina | All
Word (not available for
writing bits)
‘R Convert to Real (32 bits) | DL250, DL350, and
DL450
W Word (16 bits) DL 330, DL 330P, DL 340,
and DL 305
‘WB Word (16 bits), converts | DL330, DL330R, DL 340,
to BCD and DL 305

@ Note Therange of data members shown in the following tables may be beyond the capacity
of the specific DirectLogic PLC or compatible CPU that you are using OR may not include
some of the data members shown. Consult the appropriate PLC family user manual for the
specific memory types and ranges available for your PLC CPU.
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05/105/205/350/405 DirectLogic PLC Family Data Members

TableB-3. 05/105/205/350/405 DirectLogic PLC Data Members

Data M ember Type Read | Write | Description

Activated Logical Yes No Object-generated signal when TRUE, this
flag signifies an active5 communication
connection between the process file and

the PLC.

Co-C3777 Logical Yes Yes Control Relays — addressed in octal and
mapped to V40600 — V40777.

CT0-CT377 Logical Yes Yes Counter status (done) bits— addressed in
octal and mapped to V41140 — V41157

CTAO:B — Numeric | Yes Yes Counter current value words BCD —

CTA377:B addressed in octal and mapped to V01000
-Vv01377

CTAO:DB — Numeric | Yes Yes Counter current value double words (two

CTA376:DB adjacent addresses; 32-Bit) BCD —
addressed in octal and mapped to V01000
-Vv01377

Failed Logical Yes No Object-generated signal when TRUE, this

flag signifies the processfile is no longer
communicating with the PLC.

GX0-GX3777 Logical Yes Yes Remote I/O Inputs — addressed in octal
and mapped to V40000 — V40177

GYO-GY3777 Logical Yes Yes Remote I/O Outputs — addressed in octal
and mapped to V40200 — V40277

Paused Logical Yes No Object-generated signal when TRUE, this

flag signifies that the communication
connection has paused but is till active
and will go FALSE when its paused
condition is satisfied. Usually caused by
modifying the Link whileit isin use.

S0 - S1777 Logical Yes Yes Stage status (active) bits — addressed in
octal and mapped to V41000 — V41077

SPO — SP777 Logical Yes No Specia Relays (system status bits) —
addressed in octal and mapped to V41200
-V41237
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TableB-3. 05/105/205/350/405 DirectLogic PLC Data Members

TO-TO377 Logical Yes Yes Timer status (done) bits — addressed in
octal and mapped to V41100 — V41117

TAO:B —TA377:B Numeric | Yes Yes Timer current value words BCD —
addressed in octal and mapped to V00000
—\V00377

TAO:DB — Numeric | Yes Yes Timer current value double words (two

TA376:.DB adjacent addresses; 32-Bit) BCD —
addressed in octal and mapped to V00000
—\V00377

V0 -V41237 Numeric | Yes Yes Single (16-Bit) V-memory registers
decimal

VO0:D - V41237 Numeric | Yes Yes Double (two adjacent registers; 32-Bit)
V-memory registers decimal

VO0:B —V41237:B Numeric | Yes Yes Single (16-Bit) V-memory registers BCD
0- 9999

V0O:DB — Numeric | Yes Yes Double (two adjacent registers; 32-Bit)

V41236:DB V-memory registers BCD 0- 99999999

VO:R - V41236:R Numeric | Yes Yes Double word V-memory registers signed
real (IEEE 32-Bit Floating Point)

VO0:S-V41237:S Numeric | Yes Yes Single (16-Bit) V-memory registers
signed decimal ranging from -32768 to
32767

VCO0-VC3760 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliases for mapped Control
Relays CO— C3777

VCO:B —VC3760:B | Numeric | Yes Yes Single (16-Bit) V-memory word registers
BCD Aliases for mapped Control Relays
C0-C3777

VCT0-VCT360 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliases for mapped Counter
Status (done) bits CTO —CT377

VCTO:B — Numeric | Yes Yes Single (16-Bit) V-memory word registers

VCT360:B BCD Aliases for mapped Counter Status
(done) bits CTO - CT377
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Table B-3. 05/105/205/350/405 DirectLogic PLC Data Members

VGX0-VGX3760 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliases for mapped Remote I/O
Inputs GX0 — GX 3777

VGX0:B — Numeric | Yes Yes Single (16-Bit) V-memory word registers

VGX3760:B BCD Aliases for mapped Remote I/O
Inputs GX0 — GX 3777

VGY0-VGY3760 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliases for mapped Remote I/O
Outputs GY0 - GY 3777

VGYO:B - Numeric | Yes Yes Single (16-Bit) V-memory word registers

VGY3760:B BCD Aliases for mapped Remote I/O
Outputs GY0 - GY 3777

VS0-VS1760 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliases for mapped Stage status
(active) bits SO — S1777

VS0:B-VS1760:B | Numeric | Yes Yes Single (16-Bit) V-memory word registers
BCD Aliases for mapped Stage status
(active) bits SO — S1777

V SPO — VSP760 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliases for mapped Special
Relays (system status bits) SPO — SP777

VSPO:B —VSP760:B | Numeric | Yes Yes Single (16-Bit) V-memory word registers
BCD Aliases for mapped Special Relays
(system status bits) SPO — SP777

VTO-VT360 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliases for mapped Timer Status
(done) bits TO—T377

VCTO:B — Numeric | Yes Yes Single (16-Bit) V-memory word registers

VCT360:B BCD Aliases for mapped Timer Status
(done) bits TO—T377

VX0-VX1760 Numeric | Yes Yes Single (16-Bit) V-memory word registers

decimal Aliases for mapped Inputs X0 —
X1777




Appendix B

TableB-3. 05/105/205/350/405 DirectLogic PLC Data Members

VX0:B-VX1760:B | Numeric | Yes Yes Single (16-Bit) V-memory word registers
BCD Aliases for mapped Inputs X0 —
X1777

VY0-VY1760 Numeric | Yes Yes Single (16-Bit) V-memory word registers
decimal Aliasesfor mapped Outputs YO0 —
Y1777

VYO0:B-VY1760:B | Numeric | Yes Yes Single (16-Bit) V-memory word registers
BCD Aliases for mapped Outputs YO —
Y1777

X0—-X1777 Logical Yes Yes Inputs— addressed in octal and mapped to
V40400 — V40477

YO-Y1777 Logical Yes Yes Outputs — addressed in octal and mapped
to V40500 — V40577
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305/305S Direct Logic PLC Family Data Members

Table B-4. 305/305S DirectL ogic Data Members

Data Member Type Read | Write | Description

Activated Logical Yes No Object-generated signal when
TRUE, this flag signifies an active
communication connection
between the process file and the

PLC.
C160-C373 Logical Yes No Control Relays— addressed in octal
C1000 — C1067
C374-C377 Logical Yes No Specia Relays— addressed in octal
Cri0-Cr77
C1070 — C1077
Failed Logical Yes No Object-generated signal when

TRUE, thisflag signifiesthe
process fileis no longer
communicating with the PLC.

100 -10157 Logical Yes No Inputs and Outputs — addressed in
10700 - 10767 octal
Paused Logical Yes No Object-generated signal when

TRUE, this flag signifies that the
communication connection has
paused but is still active and will go
FAL SE whenitspaused conditionis
satisfied. Usually caused by
modifying the Link whileitisin

use.

RO -R777 Numeric | Yes Yes Single (8-Bit) byte registers
decimal

RO:W — R776:W Numeric | Yes Yes Single (16-Bit) word registers
decimal

RO:WB - R776:WB Numeric | Yes Yes Single (16-Bit) word registers BCD

RC160 — RC370 Numeric | Yes Yes Single (8-Bit) byte Control Relay

RC760RC1000 — RC1070 and Special Relay registers deciml
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Table B-4. 305/305S DirectL ogic Data Members

Data Member Type Read | Write | Description
RC160:W — RC360:W Numeric | Yes Yes Single (16-Bit) word Control Relay
RC760:W anq Specia Relay registersdecimal
Aliases.
RC1000:W — RC1060:W
RC160:WB — RC360:WB Numeric | Yes Yes Single (16-Bit) word Control Relay
RC760:WB an(_j Special Relay registers BCD
Aliases.
RC1000:WB — RC1060:WB
RIO0 — RIO150 Numeric | Yes Yes Single (8-Bit) byte registers
decimal Aliases for mapped Inputs
RIG700—-RIO760 and Outputs 100 — 10157 and
10700 — 10767
RIO0:W — RIO0140:W Numeric | Yes Yes Single (16-Bit) word registers
i i decimal Aliases for mapped Inputs
RIO700:W - RIO7S0:W and Outputs 100 — 10157 and
10700 - 10767
RIO0:WB — RI0140:WB Numeric | Yes Yes Single (16-Bit) word registersBCD
) ) Aliases for mapped Inputs and
RIO700:WB —RIO750:WB Outputs 100 — 10157 and 10700 —
10767
RS400 — RS570 Numeric | Yes Yes Single (8-Bit) byte Shift Registers
decimal
RS400: W — RS560:W Numeric | Yes Yes Single (16-Bit) word Shift Registers
decimal
RS400:WB — RS560:WB Numeric | Yes Yes Single (16-Bit) word Shift Registers
BCD
SR400 — SR577 Logical Yes No Shift Register Status Bits—
addressed in octal
T600—-T677 Logical Yes No Timer/Counter status (done) bits—
addressed in octal
TCAB00:WB — Numeric | Yes Yes Timer/Counter current value words
TCAB677W:WB BCD — addressed in octal and
mapped to R600 — R677
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Establishing DirectLogic PLC Links

LookoutDirect will use“Links’ to easily build and store the communication
settings for the DirectLogic PLC connection(s). Thiswill also remove the
guess work from communication settings. There are three different types of
Links you can create.

a standard serial link that uses COM 1 through COM4 directly to the
PLC port

aserial link that will connect through a pair of modems to the PLC port

alink that will connect through a network card to an Hx—-ECOM
module

The majority of communications links can be quickly established using the
LinkWizard. The LinkWizard automatically searches for established
communications links.

E Note If you have anetwork of PLCs, you must build a communications link for each
different PLC. For example, it is possible that all PLCs on a network have the same
communications settings (protocol, baud rate, etc.). However, each one would have aunique
station address, therefore you must build a separate link for each one.

Establishing a Communications Link Using the LinkWizard

Getting Started Guide

1

Select Object »Create Drivers, choose DirectL ogic asthe object class,
and then click OK.

The Create DirectL ogic dialog box appears with no Comm Link
selected.

Click thelink button (...).

Create DirectLogic
Tag DL
Cornrn Link: I B J
Poll Rate: I ms

The Select Link dialog appears. Existing communications links that are
links found by the Link Wizard are displayed in the Links gallery.
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@ Note If nolinksappear inthe Linksgallery, refer to Using the Link Wizard to Add a Serial
Communications Link below.

3. Double-click the desired link.

The links name appears on the Create DirectL ogic dialog box in the
Comm Link text box.

4. Click OK to establish the link.

Using the Link Wizard to Add a Serial Communications
Link

The wizard will guide you through the creation of a communications link
between L ookoutDirect and your PLC.

1. Inthe Select Link dialog, click Add.
The Link Wizard opens.
Select the correct communications port, and then click Next.

Select the PLC family. Click Not Sureif you do not know what family
your PLC belongsto. Click Next after making your family selection.

If you are using a AutomationDirect compatible PLC, the Link Wizard
will attempt to detect the family automatically.

4. Select the correct protocol. The correct protocol will already be
highlighted if aPL C family was selected in the previous step. Click Next
after making your protocol selection.

L ookoutDirect attemptsto establish communicationswith the PL C using
the node address and protocol you selected. Thefirst attempt at
communicating with the PLC will be made using 9600 baud and odd
parity. If the first attempt is unsuccessful, a second attempt will be made
using an autobauding sequence. If both attempts at establishing
communication with the PLC are unsuccessful, use the Link Editor to
manually adjust the port configuration until communications are
established.

E Note The choice of protocol is determined by two factors.

»  Whether or not the PL C supports the protocol on the port where you are connect-
ing. Refer to your PLC user manual for alist of protocols available for portson
PLCDirect and compatible CPUs.

« If you need to perform write operations to individual Discrete 1/0O points or con-

trol relays. In this case you must select the K-sequence protocol. DirectNET pro-
tocol cannot write to individual bit locations.
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Enter a unique name for the link that is no more than 16 charactersin
length and a description of that is no more than 32 charactersin length,
and then click Finish.

The name of the new link appearsinthe Link gallery of the Select Link
dialog box.

Click Select.

The abbreviated name for the communications link you sel ected appears
inthe Comm Link text box in the Create DirectL ogic dialog box.

@ Note The Poll Rate and Poll= text boxes are used to for Modem/RF communications links
or to compensate for noisy networks. Under normal circumstances, it is unnecessary to
complete these text boxes. Refer to the online help for further information.

Using the Link Wizard to Add an Ethernet Link

Thefollowing providesthe procedure for configuring acommunications link
between a standard network interface card and an Ethernet communications
module.

@ Note Refer to Windows online help for information on configuring your network and
installing network protocols.

1

Inthe Select Link dialog, click Add.

The Link Wizard opens.

Select Ethernet, and then click Next.

Select the correct transport and protocol, and then click Next.
LookoutDirect scans the network for ethernet modules.

E Note The following restriction apply to the transport layer:

 If the Operating System isWindows NT 4.0, the only Transport option available to
you is Winsock. Windows 95/98 allow you to choose either IPX interrupt or Win-

sock.

 If you select UDP/IP as the Transport Protocol, you must change the | P address of
the module from its default value of 255.255.255.255 before you can connect to it.

4. Select the device and addressing mode. If you selected the UDP/IP

protocol inthelast step, enter correct the | P address of the network card.
Refer to Making Changes to the Device and Addressing Mode below
further information.

5. Click Next.

Getting Started Guide
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L ookoutDirect attempts to communicate with the ethernet module.

6. Enter aunique name for the link that is no more than 16 charactersin
length and a description of that is no more than 32 charactersin length,
and then click Finish.

The name of the new link appearsinthe Link gallery of the Select Link
dialog box.

7. Click Select.

The abbreviated name for the communications link you sel ected appears
inthe Comm Link text box in the Create DirectL ogic dialog box.

Making Changes to the Device and Addressing Mode

Module List Group

Each ethernet module is assigned a unique 12 digit address at the factory,
called the Ethernet address. A sticker located either on the back of the PC
board in the modul e or on the side of the moduleitself, will have the Ethernet
address printed onit. The Module List will display any ethernet modules it
finds onthe network, sorted by their Ethernet address. If you select any device
in the Module List, the current configuration for that device is displayed in
the fieldsin the Address Mode section.

» The Query button executes a rescan of the network for Ethernet mod-
ules using the same Transport and Transport Protocol specified in the
previous dialog.

» The Setup... button displays a dialog box that allows you to assign a
Name, Description and IP address to the selected module.

e TheLink Editor button displays adialog box that will let you manually
configure the Link parameters for a specific Ethernet module.
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Address Mode Group

Each ethernet module must have some way of uniquely identifying itself on
anetwork. The Ethernet address, which is assigned at the factory, is most
always unique, but it is not always the most convenient identifier to
remember.

Fortunately there are three user-configurable identifiers avail able: the
Module ID, the Name, and the IP Address (the Ethernet address is not user
configurable). The Address Mode selection determines which of these
indentifiers LookoutDirect will use to locate the ethernet modules on your
network. The important thing to remember is that whichever identifier you
choose for the Address Mode, it must be unique on the network.

If you want to change the modul€'s configuration, click the Setup button and
make any adjustments needed for your network.

Setup Button

Selecting amodule in the Devices section will display the current
configuration for that module in the Configuration section. Before you
change any of the values, look at each of the optionsin more detail.

e TheModule D isaunique numerical identifier given to each module on
the network. This number can be either the modul€e’s dipswitch setting,
or auser configured address (if the dipswitches are set to address 0).
Refer to the Ethernet modul€e's user manual, part number
H24-ECOM-M, for detailed information on assigning an address.

» The Namefield can contain a 32 character alphanumeric string. The
value assigned at the factory is“Name”. If you intend to use the Name
field as the identification method, you must change the default value
from “Name” in order to make it unique on the network.

» The Description field can contain a 32 character alphanumeric string.

e ThelP Addressfield must contain avalid |P address that is unique on
your network. You must be careful not to duplicate IP addresses on a
network (you will not be able to completethe link configuration if the IP
addressis not unique). Your Network Administrator should be able to
tell you what addresses are available to use. If you intend to use IP
Address, you must change the value from its default value.
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@ Note You must be careful not to duplicate information in these user—configurable fieldsin
any module on the network. You will not be able to completethe Link creation processif you
choose an identifier that has been duplicated on another module.

If you enter new valuesfor afield, click the Update M odule button to write
these new values to the EEPROM in the Ethernet module. The Query
Network button will initiate arescan of the network using the Transport and
Transport Protocol previously specified.
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Prefix M eanings Value

- micro- 10-¢

m- milli- 10-3

k- kilo- 108

M- mega- 106

A

absol ute date Numeric system L ookoutDirect uses for keeping track of dates and times,

absolute time inwhich midnight (0 hours), January 1, 1900 isrepresented by 1, midnight
of January 2, 1900 is represented by 2, and so on. The absolute date/time
number 36234.47222250 represents 11:20 AM, March 15, 1999.

The numeric value for 1 second in LookoutDirect is .000011574, the
numeric value for 1 minute is .000694444, and the numeric value for 1
hour is.041666667.

ACK Acknowledge (an alarm or event).

active notification A feature of event-driven software systemsin which the application is
alerted of value changes when they occur instead of through continuous,
loop-driven queries.

address space An OPC term for the area you browse to find what items are available on
an OPC server. Part of the standard OPC interface, this space may arrange
items hierarchically.

alarm Software notification of acondition in a process. This alarm may call
attention of avalue that has exceeded or fallen below certain levels, setin
the object database or in an Alarm object.

alias Name given to a data member using the Edit Database dialog box. This
name can be descriptive or mnemonic, and may be associated with other
datamember configurationssuch asscaling, logging, and alarming. A data
member can have more than one alias, each with different associated
configurations.
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B

baud rate

. brp files

BPS

C

CBL compiler

. cbx file

checksum

Citadel

classes

client

comm port

connection

control objects

controllable objects

Getting Sarted Guide

Measurement of data transmission speed, formally defined as the number
of electronic state changes per second. Because most modems transmit
four bits of data per change of state, is sometimes misused or
misunderstood—a 300 baud modem is moving 1200 bits per second.
See BPS.

Graphic filesin bitmap format. If you areusing a. bnp filein
L ookoutDirect, you cannot resize it on screen. See Windows metafile.

Bits per second—measure of the rate of transfer of data.

L ookoutDirect uses the CBL (Control Block Language) compiler to
compile aLookoutDirect sourcefile (. | ks) into abinary file (. | 4p).

A LookoutDirect file containing a LookoutDirect object class. A . cbx
(Control Block Extension) file may have one or more object classesiniit.

A method of verifying that the number of bits received is the same asthe
number of bits transmitted. Used by TCP/IP and serial protocols.

The LookoutDirect historical database that stores your data for access
later.

See object classes.

A LookoutDirect process that monitors a LookoutDirect server process.
L ookoutDirect clients should be computer independent so that they can be
run from any computer on your network. L ookoutDirect server processes
run on computers actually connected to your control hardware.

Term sometimes used for a serial port.

Input to a LookoutDirect object’ s writable data members. For more
information, refer to Chapter 4, Using LookoutDirect.

LookoutDirect objects you use to control a process, change a data value,
adjust aregister, and so on.

L ookoutDirect objects you can control with a LookoutDirect control
object.
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.csv files

CTS

cursor (data table)

D

DAQ

data member

datatype

database

datagram

DCOM/COM

DDE
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Comma Separated Valuefile, aformat widely accepted by spreadsheet and
other data handling programs.

Clear to Send. Part of a handshaking protocol for certain devices that
connect the serial port of a computer. See the RTS'CTS Handshaking
Settings section of Chapter 3, Serial Port Communications, in the

L ookoutDirect Developer’s Manual for detailed information.

The LookoutDirect data table can activate one row of dataat atime using
the data table cursor. See the data table reference in the LookoutDirect
online help or the LookoutDirect Object Reference Manual.

Short for Data AcQuisition.

Datasource or sink associated with aL ookoutDirect object. A readable
data member, or source, may be used in expressions or as inputs to
other objects. A writable data member, or sink, may have at most one
connection into it, created using the Object»Edit Connections dialog
box. A data member may be both readable and writable. See also native
data member and dlias.

Kind of value (numeric, logical, or text) that a parameter or data member
can hold.

Collection of data stored for later retrieval, display, or analysis.

M essage sent between objects in LookoutDirect. A datagram contains
aroute and avalue.

Distributed Component Object Model, a Microsoft standard in which
client program objects request services from server program objects.

The Component Object Model (COM) isa set of interfaces, clients, and
servers used to communicate within the same computer (running
Windows 98/95 or Windows NT).

Dynamic Data Exchange, currently used in LookoutDirect to exchange

data with other programs (such as Microsoft Excel) running on your
network.
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deadband A value that must be exceeded for an alarm to sound or a change in state
to be recorded. For instance, if you have alow-level alarm set at 5 with a
deadband of 2, the alarm will not trigger until the value being monitored
dropsto 5. The aarm will then stay active until the value being monitored
moves above 7. A deadband keeps small oscillations of value from
triggering an alarm and then canceling it too rapidly.

deviation Set adeviation to filter out small changes in value when logging data.
Before being logged to a database, a value must change by at least the
deviation amount of the last logged value.

dialing prefix Part of the Hayes AT command set for use with modems. Seethe Dia-Up
Modem Settings section of Chapter 3, Serial Port Communications, inthe
L ookoutDirect Developer’s Manual for detailed information.

displayable objects A LookoutDirect object class that has a displayable component, such asa
Pot, a Switch, or a Pushbutton.

DLL A Dynamic Link Library, which is a collection of small, special purpose
programs which can be called by alarger program running on the
computer. Sometimes called Dynamically Linked Library.

driver objects Lookout Directobjects used to communicate with PLCs, RTUs, and other
I/O devices.

E

edit mode L ookoutDirect mode in which you can alter and create objects within a

process. Switch in and out of edit mode by pressing <Ctrl-space> or by
selecting Edit»Edit M ode.

engineering unit In LookoutDirect, used to refer to scaled or converted data. Thermocouple
data, for instance, arrivesin volts as the raw unit, and must be converted
to degrees, an engineering unit.

environment services Tasks LookoutDirect performs as a part of making your SCADA/HMI
work easier. LookoutDirect environment services include serial
communications, database and logging, security, networking, alarming,
and so on.

Ethernet A widely used, standardized local area networking technology, specified
in the IEEE 802.3 standard.
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expression functions

expressions

F

failover

FieldBus

FieldPoint

frame

functionality

functions
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Anything that happens can be an event. In LookoutDirect, events include
such things as adjusting a control value, entering or exiting edit mode,
opening or closing a control panel, and logging in or logging out of the
system.

Mathematical, logical, and other functions used by L ookoutDirect
eXpressions.

L ookoutDirect expressions are often paths to a data member. They can
also function like variables that, using a spreadsheet cell type formula,
become capable of performing flexible, real-time math operations,
condition testing, and other complex operations functions. See Chapter 1,
Expressions, in the LookoutDirect Developer’s Manual for more
information on expressions.

A failover isthe takeover of aprocess by a standby computer when the
primary computer failsfor any reason.

An al digital communication network used to connect process
instrumentation and control systems.

A National Instruments hardware product line for industrial automation,
control, monitoring, and reporting.

Sequence of bytes sent from a computer to adevice or vice versa. The
syntax of the frame depends on the protocol being used. A read frame
contains enough information to specify aset of variables whose values
the device should return. A write frame specifies avariable in the
device and a new value to write into that variable. Some protocols
support the writing of multiple variablesin asingle frame. A response
frame is returned from the device to the computer, indicating whether
the frame just sent to it was received successfully. If the frame just
received was a read frame, the response frame contains a set of
requested values.

The way an object works, operates, or performs atask. Functionality isa
general concept that appliesin the sameway to all objectsinagiven object
class. Parameters define the specific functionality of an individual object.

See expression functions.
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G

gray proximity

H

Hi and HiHi

historical logging

HOA

1/O point

(implicit) data member

Getting Sarted Guide

A term used in LookoutDirect color animation. This setswhat percentage
of gray will be replaced by a given color as conditions changein a
monitored value or set of values.

Alarm settings. Both warn that a value has gone above some setpoint.
Generally aHi alarm is used to alert an operator of aneed for intervention.
A hihi alarm is usually used to alert an operator that the value has been
exceeded by an even greater margin than ahi alarm indicates, and is
usually used to indicate an urgent need for action.

The process of storing data in a database for use at another time, or from
another location.

Hand-Off-Auto control, used to set whether a value must be changed
manually, is completely turned off, or functions automatically. You can
use a Pot object and a complex expression to create this sort of control in
LookoutDirect, or you can use a RadioButton object, depending on the
particular requirements of the task you need to accomplish.

Every read-only, write-only, or read-write connection LookoutDirect
makes to external hardware is counted as an 1/0O point. LookoutDirect is
licensed for use with aset number of I/0 points. If you exceed the number
you are licensed to use with your copy of LookoutDirect, awarning
message appears on your computer screen warning you to shut down one
of your processes within a specified time before L ookoutDirect cuts back
on /O usage.

A LookoutDirect datamember containing the fundamental datafor certain
object classes. When you make aconnection to an (implicit) datamember,
you only use the name of the object, not the name of the object followed
by the data member name.
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.1 4p files

.1 4t files

. I ka files

.1 kp files

. I ks files

logging

logical data member

. I st files

M

multiplex
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File extension for LookoutDirect process files. These are the compiled
files LookoutDirect runs when it runs a process.

File extension for a LookoutDirect state file, which stores the values for
L ookoutDirect controls and other objects with state information.

File extension for LookoutDirect security files.

File extension for LookoutDirect process filesin versions of
LookoutDirect earlier than LookoutDirect 4.

File extension for a LookoutDirect source file, which LookoutDirect
compiles to make a LookoutDirect process file that LookoutDirect can
run. Thisisthe file you should make sure you keep backed up in case you
need to recreate a corrupted processfile, or in case some future version of
L ookoutDirect cannot run a process file compiled in an earlier version of
LookoutDirect.

The process of storing datain a computer database file. See Chapter 7,
Logging Data and Events, in the LookoutDirect Devel oper’ s Manual for
more information on logging datain LookoutDirect.

A LookoutDirect data member of the logical datatype.

Extension for the LookoutDirect state file in versions of LookoutDirect
earlier than LookoutDirect 4.

A method of working with more than one data stream using only one
communications channel. There are anumber of different methods of
multiplexing, depending on the hardware and software being used. A
number of LookoutDirect driver objects support multiplexing hardware.
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N

native data member

NetDDE

numeric data member

@)
object

object classes

object connections

ODBC

OPC
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Data members built into a L ookoutDirect object class, as opposed to data
members you create by using aliases.

A way of networking using DDE (dynamic data exchange), retained in
LookoutDirect 4 and later for compatibility with earlier versions of
LookoutDirect.

A LookoutDirect data member of the numeric data type.

A specific instance created from an object class.

Software modules you use to create individual objectsto performtasksin
LookoutDirect.

Software links between objects used to transmit data and commands from
one object to another.

Open DataBase Connectivity, a standard application programming
interface (API) for accessing adatabase. You can use ODBC statementsto
access filesin anumber of different databases, including Access, dBase,
DB2, and Excel.

ODBC is compatible with the Structured Query Language (SQL)
Call-Level Interface. ODBC handles SQL requests by converting them
into requests an ODBC database can use.

OLE for Process Control, an industry standard interface providing
interoperability between disparate field devices, automation/control
systems, and business systems. Based on ActiveX, OLE, Component
Object Model (COM), and Distributed COM (DCOM) technologies.
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parameter

ping

pixel

PLC

poll

poll rate

pop-up panel

process

processfile

R

raw unit

receive gap

© Automationdirect.com

Glossary

Input to an object, similar to a writable data member, whose value is
specified in the object parameter list in aLookoutDirect source(. | ks)
file. Typically, parameter values are set in the object Object»Createor
Object»M odify dialog box.

A small utility program in Windows and DOS that checksto seeif a
computer can be reached across a network. Also used to indicate the
running of that program.

Picture Element, the smallest bit of a picture. Has one color or shade of
grey. The number of pixels per inch determine the resolution of an image.

Programmable Logic Controller.

A software event in which a computer checks some value in adevice or
register. In LookoutDirect, alogica command that forces adevice poll to
check data member values.

How often adeviceis polled.

One variety of LookoutDirect control panel that can only be displayed at
the size set by the process developer, and which cannot be maximized.
When open, apopup panel remains on top of other panels until minimized.

In LookoutDirect, process refersto a LookoutDirect “program,” used for
industrial automation, control, monitoring, or reporting.

The LookoutDirect binary file LookoutDirect executes when running a
process. Carriesthe . | 4p extension.

Dataasit arrivesin your process, such as voltage or amperage.
Thermocouple data, for instance, arrivesin volts as the raw unit, and must
be converted to degrees, an engineering unit.

A serial communications setting that determines the number of empty
bytes (or amount of time) a driver receives before recognizing the end of
amessage frame and requesting another message. See the Setting Receive
Gap section of Chapter 3, Serial Communications, in the LookoutDirect
Developer’s Manual for more information about the receive gap.
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redundancy

remote

resolution

RTS

RTU

run mode

SCXI

security accounts

server

source file
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A system for making sure that a computer can come online and run a
L ookoutDirect processif the computer currently running that processfails
for some reason.

In the context of LookoutDirect, remote is a position source location for a
control. See the Remote Position Source Connections section of

Chapter 4, Using LookoutDirect, for detailed information on the

L ookoutDirect remote position source.

The smallest signal increment that can be detected by a measurement
system. Also, the number of pixels per inch on acomputer monitor screen
or dots per inch in printer output.

Request to Send, part of a handshaking protocol for certain devices that
connect the serial port of acomputer. See the RTSCTS Handshaking
Settings section of Chapter 3, Serial Communications, in the

L ookoutDirect Developer’s Manual for detailed information.

Remote Terminal Unit, a device similar to a PLC for use at aremote
location, communicating with a host system through radio or telephonic
connections.

L ookoutDirect mode in which processesrun but no editing changes can be
made. Switchin and out of run mode by pressing <Ctrl-space> or selecting
Edit»Edit Mode.

Signal Conditioning eXtensions for Instrumentation, a National
Instruments product line for conditioning low-level signals.

Also called user and group accounts, LookoutDirect uses security
accounts to define what users or group of users have different operation
privilegesin LookoutDirect. See Chapter 6, Security, in the

L ookoutDirect Developer’s Manual for detailed information on

L ookoutDirect security.

A process that provides data (services) to client processes. In
LookoutDirect, server processes are intended to be run on one computer
only, with direct connections to field hardware. Client processes interact
with field hardware through server processes.

LookoutDirect file that can be compiled to produce a binary
L ookoutDirect processfilethat runsaprocess. Usesa. | ks file extension.
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SQL

standby

startup file

statefile

system objects

T

TCP
TCP/IP

text data member

trace

traces table

trend

W

. wav files
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Structured Query Language, used to get information from and update
information in a database.

A computer standing by to take over running a process if the primary
computer fails or falls offline.

A LookoutDirect processfile (. | 4p) you designatein the System
Optionsdialog box that LookoutDirect will open and run any time
LookoutDirect is opened.

The LookoutDirect file that stores the value of all LookoutDirect control
parameters and object data membersin usein a process. Usesthefile
extension. | 4t .

L ookoutDirect objects used to control other objectsor processand analyze
data

Transmission Control Protocol, a method (protocol) for sending data
between computers. Used with IP, the Internet Protocoal.

TCP/IP sends data as packets, with 1P handling the delivery of dataand
TCP keeping track of the individual packets.

LookoutDirect data member used for text data.

A term for data from a single source over some period of time, stored in
an ODBC-compliant database.

ODBC databases present datain the form of traces tables. A traces table
contains afield or column of data for each data member being logged,
along with afield you can use to query the database.

Historical data showing the change in avalue over time. Often used in
connection with graphing the data for display.

File extension given to sound files. You can play a. wav filein
L ookoutDirect to add sounds or speech to alarms or events.
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Windows metefile A standard graphicsfile type for usein the Microsoft Windows operating
environment. If you use a metéfile graphic in LookoutDirect, you can
enlarge or reduce it on the screen, use them as masks without specifying
transparent pixels, and use the L ookoutDirect Animator to animate the
colors of the graphic.

.wnf file File extension given to Windows Metafile graphic files.
X
. xI s file File extension given to Microsoft Excel files.
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A
absol ute dates and times (table), 2-12
active notification, 2-20to 2-21
alarms
adding to process, 3-21
database generated, 3-22
log settings for, 1-6
overview, 2-22
architecture of LookoutDirect, 2-2
C
Citadel database, setting for, 1-5
configuration shortcuts, 4-18 to 4-20
connecting objects, 5-34 to 5-39
data members to data members,
5-36to 5-39
data members to parameters, 5-35
example (figure), 2-16
identifying object data members, 5-36
overview, 2-16to 2-18
selecting target object (note), 5-34
supervisory control, 2-18
connecting, objects, 3-8
control panels, 4-8 to 4-9
normal, 4-8
overview, 4-8t04-9
conventions, document, 1-1
conventions, manual, 1-1 to ?7?
copying and pasting objects (note), 5-32
creating objects, 5-28 to 5-33
D
data members
connecting
identifying data members, 5-36
to data members, 5-36 to 5-39
to parameters, 5-35
definition of, 2-5
(implicit) data members, 2-13
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logical datamembers, 2-7
numeric data members, 2-7
text data members, 2-13
displaying on control panels, 5-42
Switch object class (table), 2-6
types of, 2-5
database
historical, enabling, 3-10
database service, 2-22
datalogging, process, 3-36
dates/times
absolute (table), 2-12
DDE (dynamic data exchange)
DDE servicein LookoutDirect, 2-23
development environment
processfile, 4-15
source code file, 4-16
statefile, 4-17
development process, overview of, 5-23
document, conventions used in, 1-1
documentation
related documentation, 1-2
E
environmental services, 2-21
alarm service, 2-22
database service, 2-22
DDE service, 2-23
graphics service, 2-22
historical logging service, 2-23
multimedia service, 2-22
network services, 2-24
ODBC service, 2-23
redundancy service, 2-24
security service, 2-23
serial port communication service, 2-21
event-driven processing, 2-19 to 2-21
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advantages of active notification,
2-20t0 2-21
architecture (figure), 2-20
loop-driven applications compared with,
2-19t0 2-20
exponential/scientific notation (table), 2-10
Expression editor dialog box, 4-19 to 4-20
expression fields
definition, 4-19
remembering tagnames, 4-19
F
fractional numbers with trailing zeroes (table),
2-10
G
global object classes
definition, 2-4
graphics
L ookoutDirect graphics service, 2-22
graphics, importing custom, 3-33
H
Hardware key, about, 1-3
hexadecimal formats (table), 2-11
historical logging service, 2-23
|
importing graphics, 3-33
K
keyboard, virtual settings, 1-6
keyboard, virtual. See virtual keyboard
keypad, virtual, 4-10
L
leading zeroes (table), 2-9
LookoutDirect
architecture of, 2-2
automatic process loading, 1-7
configuration shortcuts, 4-18 to 4-20
features, advanced tour of, 3-31
installation of, 1-2
installing, 1-3
navigation in, 5-25
overview, 2-1to 2-2
starting, 1-7, 4-1 to 4-3
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L ookoutDirect screen
control panels, 4-8 to 4-9
illustration of, 4-3to 4-4
menu bar, 4-4
operator input, 4-10to 4-11
status bar, 4-4
title bar, 4-4
workspace, 4-5
loop-driven applications, compared with
event-driven processing, 2-19to 2-20
M
menu bars
overview, 4-4
mouse shortcuts, 4-18
multimedia service, 2-22
N
name, computer setting of, 1-5
normal control panels, 4-8
numeric constants, 2-8
numeric data members, 2-7
absolute dates and times (table), 2-12
constants for, 2-8
exponential/scientific notation (table),
2-10
fractional numbers with trailing zeroes
(table), 2-10
general numeric format (table), 2-9
hexadecimal formats (table), 2-11
leading zeroes (table), 2-9
time or time signals, 2-8to 2-9
time period (table), 2-11to 2-12
numeric signal, format (table), 2-9
@)
object classes
definition, 2-4
global, 2-4
overview, 2-4
object databases
database service, 2-22
object parameters
connecting to data members, 5-35
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definition, 2-4
overview of, 2-4
objects
adding to process, 3-4
connecting, 3-8
data members to data members,
5-36t0 5-39
data members to parameters, 5-35
example (figure), 2-16
identifying object data members,
5-36
overview, 2-16to 2-18
selecting target object (note), 5-34
supervisory control, 2-18
copying and pasting (note), 5-32
creating, 5-28 to 5-33
steps for, 5-28 to 5-32
tagnames for, 5-32
databases and data members, 2-5
definition, 2-2to 2-3
functionality, 2-4
remembering names of, 4-19
selecting, 5-28, 5-28
tagnames. See tagnames
ODBC
LookoutDirect ODBC service, 2-23
operator input, 4-10to 4-11
options, system settings, 1-5
P
Panel object class
See also control panels
passive notification system, 2-19
popup control panels, about, 4-8
power failure, automatic process loading after,
1-7
process data logging, 3-36
process development, overview of, 5-23
processfiles
definition, 4-15
loading automatically, 1-7
opening, 4-2to 4-3
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purpose and use, 4-15
process, creation of, 5-26
process, starting new, 3-2
R
redundancy
LookoutDirect redundancy service, 2-24
related documentation, 1-2
requirements, system, 1-3
S
scientific notation (table), 2-10
security
level, settings for, 1-6
L ookoutDirect security service, 2-23
Select Object Classlist box (figure), 5-29
selecting objects, 5-28
serial communications
L ookoutDirect serial port communication
service, 2-21
settings, system options, 1-5
source code file, definition of, 4-16
starting LookoutDirect, 4-1 to 4-3
statefile
purpose and use, 4-17
status bar, 4-4
Switch object class
data members (table), 2-6
overview, 2-5to 2-6
$System global object
created automatically, 2-4
System requirements, 1-3
T
tagnames
characters allowed in tagnames, 5-32
definition, 5-32
remembering, 4-19
valid names for (example), 5-33
time
absolute dates and times (table), 2-12
stored as numeric values, 2-8
time period constants (examples), 2-8
time periods (table), 2-11to 2-12
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title bars
overview, 4-4
trailing zeroes (table), 2-10
Vv
virtual keyboard
enabling, 4-10
virtual keypad, 4-10
W
workspace, 4-5
Z
zeroes
fractional numbers with trailing zeroes
(table), 2-10
leading zeroes (table), 2-9
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