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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
anindividual 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.

LookoutDirect 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 asyou 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 a network 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 process in 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 thetimeit 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 asingle hard disk provided you keep the original 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 is your proof of license toexercise therights
grantedherein andmust beretained by you. You may not rent or |ease 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 has avalid 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, damages for |oss 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 COMPONENTSIIN
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 FLUCTUATIONSIN 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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About This Manual

This manual describes LookoutDirect object classes, listed in al phabetical
order, in two sections. The information contained in this manual can also
be viewed in online help.

Document Conventions

The following document conventions are used in this manual.

»

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 a caution statement. Failure to follow the
guidance provide in the caution statement could
result in aloss of data or an interruption to acritical
process being controlled or monitored by
LookoutDirect.

bold face text

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

italic

Denotes references to dialog boxes, property sheet
items, application features, and menu commands that
are not part of the current procedure, or key concepts.

nonospace

Denotes characters that you enter from the keyboard,
code/syntax examples. The monospace font is also
used to express proper names of disk drives, paths,
directories, programs, subprograms, subroutines,
device names, functions, operations, variables,
filenames and extensions.

© Automationdirect.comvii
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Chapter

Technical Support

Phone
Contact Automation Direct’s technical support department toll free at
1-770-844-4200. Technical support is available weekdays from 9:00 am
through 6:00 p.m. EST.

World Wide Web

To access awide variety of technical support assets including
print-on-demand documentation and software downloads, visit the
Automation Direct website at www.automationdirect.com and click on
Technical Support.
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Introduction to the LookoutDirect
Object Class Reference

This manual describes LookoutDirect object classes, listed in al phabetical
order, in two chapters.

Chapter 2, System Objects, covers the LookoutDirect System object
classes, native to Lookout. You use objects made from these classes as
controls and for data analysis and display.

Chapter 3, Driver and Protocol Objects, contains Lookout driver and
protocol objects that you use to connect to PLCs, RTUs, and other
hardware that is a part of your industrial automation and control system.

Input parameter syntax and data members are documented for each object
class, along with a description of the functionality of each object class.

@ Note Lookout assistsyou in building graphical screen displayswhen possible. When you
place a displayable object (like Pots or Switches) on a control panel, the appropriate
Display Parameter dialog box appears, prompting you to select adisplay type. If the
object is not displayable but supports an implicit signal (like Counters, LatchGates, and
OneShots), Lookout inserts an expression on the control panel.

© Automationdirect.com

You can €elect not to display an object or its signal by clicking on the
Cancel button at any time. If you change your mind later, you can display
the object or its signal using the I nsert»Displayable Object or

I nsert»EXxpression commands, respectively.

Some object classes have neither a display member nor an implicit
signal—instead they have multiple data members. If you want to display
the result of alogical or numeric data member on a control panel, you can
usethe | nsert»Expr ession command and choose the appropriate name and
data member, or drag and drop the data member from the Lookout Object
Explorer.

See the Getting Sarted with Lookout manual for more information on
creating objects, modifying their databases, and linking them together.

1-1 Object Reference Manual
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System Objects

This chapter describes LookoutDirect System object classes, listed in
alphabetical order. Input parameter syntax and data members are
documented for each object class, along with a description of the
functionality of each object class.

© Automationdirect.com 2-1 Object Reference Manual



Chapter 2 System Objects

Accumulator

Accumulator isanumeric totalizer. It samplesthe numeric Input any time
the Sample value transitions from off to on, adding each new sampleto the

previous running total . It resets the totalized value to zero when Reset
transitions from off to on.

M ame: W
Input = ||
Sample = I
Reset = I
QK | Cancel | Help |

Input isanumeric expression while Sample and Reset are logical
expressions.

The following HyperTrend demonstrates the relationship between I nput,
Sample, and Reset.

Reset | ; é F é ] ’ ; ] | é | é
Sample |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIII|II
N
-
Output [
r—r4
l_‘ I'J [E
| t .—,_ r—'_‘ = [l I:J_| rJl l_I I
NPUL Ry g sy R T ot ot O e el e
20 1501830 1501940 1501850 15:20:00 152010 1520
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Accumulator Data Members

Chapter 2 System Objects

Table 2-1. Accumulator Data Members

Data Members

Type

Read

Write

Description

(implicit)

numeric

yes

no

Current totalized value, totalized since the
most recent Reset signal. Updated at the
defined Sample rate.

Comments Reset could be aregular pulse interval created by a Pulse timer, as shown
in the dialog box in Figure .

The Counter object class totalizes a number of logical events and the
Integral object class totalizes rates. Use Accumulator to totalize numeric
variables.

Related Objects Average, Minimum, Maximum, Sample

© Automationdirect.com
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Alarm

Alarmis aflexible and powerful object class you use to create various
logical- and numeric-triggered alarms that are displayed in the alarm
window.

@ Note You should first read about the LookoutDirect alarm system in Chapter 9, Alarms,
in the LookoutDirect Developer’s Manual to aid you in designing the most efficient
alarming scheme for your application.

Object Reference Manual

Create Alarm E
Mame: ILogicaIAIarm Alarm area: IF'Iant J

Meszage = I"Helief wvalve failed to open after 30 seconds"
Condition = IF'LEI‘I reliefyly &MD DelayOnTimer

—* | ogical alam

Erl%t]}' g m‘:ave Ic::\ Browse... |
~ Humeric: alarm =
Eritrity:
Hifilevel= | |
Hilevel = | |
L [Ewvel = I I
el [evel = I I
Eiate ofi chiangei= I I

(= I [Examples 100 fen per minute]

Sample = I

QK I Cancel | Help |

There are two basic alarm types. Logical and Numeric. When Logical
alarm isselected, LookoutDirect promptsyou to enter alogical expression
in the Condition field. It then usesthe logical Condition to trigger and
reset theaarm. If thealarm Condition istrue, thealarmisactive, and if the
condition is false, the alarm goes inactive. You can also connect an audio
Wavefileto individual logical alarms. See Playwave for additional
information.

LookoutDirect queues alarm . wav files, with up to 100 filesin the queue.
Each alarm . wav file plays completely before the next file plays. If more
than 100 alarmsfill the queue, new alarms cancel the currently playing files
and begin playing instead.

When you pick the Numeric alarm selection, the name of the Condition
field changesto Signal. This prompts you to enter anumeric expressionin
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the field against which your various alarm setpoints are measured. Hi-Hi,
Hi, Lo, and Lo-Lo are all numeric expressions. Rate of change generates
an alarm when the signal is actively changing by the set amount for the
period of time between any two Sample pulses. The Unit time setting
determines the time units for the rate of change.

Create Alarm E
Mame: IAIarm‘I Alarm area: I J

Meszage = I

Signal = I

~" Logical alam
Eriarity e
il file I Bratse... |

—* Mumeric alam

Pricrity:

HiHilevel = [HiHiSetpoint s
Hilevel = | [ ]

Lo level = I l_

Lo-Lo level = ILoLoSetpoint IB_
Fiate of change = |2.5 |4—

Lnit time: IDD:D‘I :00.0 [Example: 1:00 for per minute]

Sample = IF'uIse [true, 0:0:1.0, 0.0]

QK I Cancel | Help |

Alarm ar ea specifiesthe group name associated with the alarm object. All
previously defined groups appear in the list box and may be selected with
the mouse.

Priority ranges from 1 to 10 where 10 is the most important.

M essageisatext expression whose result isdisplayed in the alarm window
when this object generates an alarm. If alarm style is numeric, the relevant
alarm trigger prefixes your message (for example, HiHi level: Alarm
message). See Chapter 9, Alarms, in the LookoutDirect Developer’s
Manual for additional information.
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Alarm Data Members

Table 2-2. Alarm Data Membérs

Data Members Type Read Write Description

active logical yes no Result of logical alarm status. True if
darmisactiveand falseif darmis
inactive.

hi logical yes no Result of numeric alarm hi data member
status.

hihi logical yes no Result of numeric alarm hihi data member
status.

lo logical yes no Result of numeric alarm lo data member
status.

lolo logica yes no Result of numeric alarm lolo data member
status.

rate logica yes no Result of numeric alarm rate data member
status.

Comments A common alarm condition is caused by a measured val ue going out of an
acceptable range. For example, a storage tank whose level is too low or too high can
generateseveral alarms: Hi hi : Tank | evel is out of range,orLo: Tank | evel

i s out of range. If youuseanumeric stylealarmto trigger thealarm and if the tank
level fluctuates or “jitters’ around the alarm level settings, anew alarm record is
generated in the alarm window each time the tank level fluctuates above or below the
level settings. To alleviate this condition, you could use the Neutralzone object to filter
out minor tank fluctuations.

Note Alarms can also be defined through parameter settings on object data members.
Many times, thisis the most efficient method of defining and creating alarm conditions.
See Database-Generated Alarmsin Chapter 9, Alarms, in the LookoutDirect Developer’s
Manual, and Editing Object Databasesin Chapter 4, Using LookoutDirect, in the Getting
Sarted with LookoutDirect manual.
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$Alarm isaglobal object. It makes available global alarm data such asthe
number of currently active aarms.

You can use $Alarm data members just like other data members. By
inserting an expression you can display the number of active alarmsin any
particular group. Or, by connecting a pushbutton to an acknowledge data
member, operators can acknowledge alarms through pushbutton selection.

Assume, for example, that you want to create a pushbutton that
acknowledges all alarms. First create a pushbutton object. Next, use the
Object»Edit Connections... command to connect the pushbutton (Pb1)
to the. ack data member of $Alarm. Such a connection is shown in the
following illustration.

$Alarm connections E
— Select member: :
Select object... |

Wwiitable members:

test ;I

water
waveforms

ack
activatePanel
mminimizeP anel hd

e 1

Existing connections:

Accept |

$dilarm. ack = I
Mew logical connection Clear |
— Sighals:
Tags: [class]  Path Mode: IHeIative j
In: IE paroikos. dy. natinst. com j e e ]
5l $Keyboard " chili1-24
ity $System - -
Process1 % shiftf1-24
-4 $alam
"ty Panell

Paste | 4. M$keyboard. F

Quit |
Help |

The expression( Pb1) acknowledges all active alarms any time the
pushbutton is depressed. You could make similar connections to
acknowledge individual alarm areas.
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You can define new alarm areas through Alarm objects and by modifying
object database parameters. Asyou create each new alarm area,
LookoutDirect adds new readable and writable data membersto the
$Alarm object. $Alarm data members are described in the following table.

$Alarm Data Members

Table 2-3. $Alarm Data Members

Data Member

Type

Read

Write

Description

ack

logica

no

yes

Upon transition from FALSE to
TRUE, acknowledges all alarms.

Ackselected

logica

no

yes

Upon transition from FALSE to
TRUE, acknowledges all selected
alarms.

ActivatePanel

logica

no

yes

Calls Alarm Window upon transition
from FAL SE to TRUE, making it
visible on the screen.

Active

numeric

yes

no

Total number of currently active
alarms (that is, alarm conditions that
still exist).

Groupname

text

yes

no

Alarm area name associated with the
most recent alarm.

Groupname.ack

logica

no

yes

Upon transition from FALSE to
TRUE, acknowledges all alarms
within the specified group.

Groupname.active

numeric

yes

no

Number of currently active alarms
within the specified group.

Groupname.unacked

numeric

yes

no

Number of unacknowledged alarms
within the specified group.

Message

text

yes

no

Text of the message of the most recent
alarm

MinimizePanel

logica

no

yes

Closes Alarm Window upon transition
from FALSE to TRUE, changing it to
anicon.

Priority

numeric

yes

no

Alarm priority associated with the
most recent alarm.

Object Reference Manual
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Table 2-3. $Alarm Data Members (Continued)

Data Member Type Read | Write Description
PriorityOl.active — numeric yes no Number of currently active alarms of
Priority10.active the specified priority.
PriorityOl.unacked — numeric yes no Number of unacknowledged alarms of
Priority10.unacked the specified priority.

Silence logical no yes | Turns off adarm sounds when set to
TRUE.

Name text yes no Object name associated with the most
recent alarm.

Unacked numeric yes no Total number of unacknowledged
alarms (that is, alarm conditions that
have not yet been acknowledged).

Update logical yes no Pulses high every time thereis a new
alarm.

Comments Groupname in the preceding table represents the name of any specified
alarm area. The $Alarm object containsan . acti ve, . unacked, and . ack data
member for every alarm area.

Using $Alarm with Other Objects

© Automationdirect.com

Every time anew alarm appears in LookoutDirect, $Al ar m Message,
$Al ar m Name, $Al ar m G oupnane,and $Alarm Priority

are updated with the appropriate information for the new alarm. Then
$Al ar m Updat e pulses high to alert you that those four data members
contain fresh values.

These data members can serve many purposes, but they are specifically
designed to work with the Pager object class. In atypical application, you
could use $Al ar m Updat e to initiate a page, possibly including the other
four data membersin the text of the page. With this system you can also
filter which alarms you want to page, and which alarms the pager ignores.
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Animator
The Animator object class provides full graphical animation including
horizontal and vertical motion, dynamic resizing and visibility, dynamic
symbol sequencing and programmable color changes.
When you first create an animator object, the Select graphic dialog box
appears.
Select graphic E
11 Arrows
I_1 Conveyor
I_1] Demo
|_1 Hoppers
I_1 Indicatr
-1 Mizers \\ Hﬁ%\\\\\
I_1 Motors M
I_1 Pipes
I_1 Pumps
|- Switches
e ==
|21 Valves \\\\\\\\\E\\\\\\
MizchHorse. bmp
Trangparent pizel:
S OIS
QK I Cancel | Help |
Select the graphic you want to animate. To animate colors, you must select
aWindows Metafile (. wnf ). A moving animation must have the series of
images you want to animate arranged in asingle bitmap so that each cell of
the animation can be defined by a grid of rows and columns.
Animations

Object Reference Manual

To create a moving animation, select the Animation name.

2-10

www.Automationdirect.com



© Automationdirect.com

Chapter 2 System Objects

Create Animator Object EHE

Color  Animation |

Tag: IAnimator‘I
[:Mlook4hgraphicgiMisci\Horze. brp
100% Size [in pixels]:
‘width Height
|48 |28
K= IHorizontaIF’ot
W= IVerticaIF’ot
Size = ISizeF’ot
Wisible = [visibilitySwitch
Filrnztrip:
@ Cel  Rate [cels/sec) Bmp Grid
Cel/Rate = Fows Columnis
|RatePot |5 Jn

QK I Cancel | Help |

The graphic file you select determines what images appear on the screen.
You delineate the images in a bitmap graphic by dividing it into agrid of
Rows and Columns. In the preceding illustration, the single column is
48 pixels Wide and each row is 28 pixels High. Conceivably, the grid
could consist of 32,000 cells. 100 cells would be more practical.

Each grid cell isafilmstrip image. Internally, the Animator assigns acell

number to each image. It normally playsthe filmstrip by progressing from
left to right and top to bottom, from the lowest cell number to the highest
cell number.

The Rate (cells/sec) selection you use to specify a frequency at which the
Animator progresses from one cell imageto the next. The rate value can be
positive or negative and can range from 0. 0000005 (one frame every
23.148 days) to 100 frames per second.

If the rate value is negative, the Animator plays the filmstrip backwards,
starting at the last cell.

You can use the Cell selection in the definition dialog box to identify a
particular cell number to display. For example, you might usethis selection
to display a specific image when a PLC register is equal to aparticular
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Color Animation

Object Reference Manual

value. Thisis similar to the multistate object, but can provide many more
states, depending on the number of cellsin the bitmap.

The X and Y parameters specify the horizontal and vertical position of the
image, respectively. These numeric parameters range from 0 to 100, and
together provide the X-Y position of theimage asapercent of the Animator
dimension on a control panel.

Size isanumeric parameter that ranges from 0 to 100 percent, where
100 percent isthefull size of asingle cell as specified by W and H.

Visibleisalogical parameter that causes to the image to appear when it
goes true and disappear when it goes false.

To create color changes programmatically, select the Color tab.

With thisoption, you can set the color map ona. wnf graphic using aseries
of fivelogical conditions and a default state. If no condition istrue, the
default state (or color map) isimposed.

You can choose a custom color map by clicking on the color sample
associated with each logical condition. You can then select any color from
the palette avail able on your computer.

Select the Show Original Colorsbox if you want the original color map of
the. wnf fileto beimposed for that condition.
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Create Animator Object EHE

Calar | Animation I

Gray Proximity

Proximity of the ariginal color to gray
necessary before it will be changed
ta the new colar.

Gray Proximity [0-100] ID

Show
Original Colors

r

Original Color

If=

Else if =

Else if =

|
|
Elseif= |
|
|

Else if =

|| [N [

Elze

QK I Cancel | Help |

Gray Proximity determinesthe col or saturation point at which the selected
color replacesan original color. When thisparameter isset to 0, most colors
change. When this parameter isset to 100, most colorswill not change. You
can test the effects of this setting by putting your cursor over the color
button and observing the change in the graphic displayed in the dial og box
window.

Noticethat theif and elseif statementsare evaluated in sequence. If several
conditional expressions are true at once, Multistate displays the graphic
associated with the first true expression.

For instance, if your | f parameters use less-than comparisons, such as
PunpSpeed<50, the following Else if parameter must have alarger
comparison value, such as PunpSpeed<75. If you use asmaller
comparison value, such as PunpSpeed<25, the color change will not take
place. In other words, the comparison values must be used from smallest to
largest.

In the same way, if you are using greater-than comparisons, such as
PunpSpeed>50, you must list your comparison values from largest to
smallest, sothat the next Else | f parameter would haveto be something like
PunmpSpeed>25.
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Put If parameters using equality, such as PunpSpeed=50, before
parameters using inequalities.

A few minutes experimentation should help you understand the
interactions of the color choice conditions.

Animator Data Members

Table 2-4. Animator Data Members

Data Member

Type

Read

Write

Description

none

Animator objects do not have data

members

Comments Consider using an Integral object instead of a Counter/Pulse combination
when trying to achieve smooth animation.

Related Objects DialGauge, Gauge, Multistate, Pipe, Spinner

Object Reference Manual
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Average actively calculates the average value of Data over time. Average
isonly active when the Enable expression is true and resets to zero when
the Reset expression transitions from off to on. Average also maintains an
array of up to 35 previous averaged vaues. If Enableisleft blank, the
object always actively calculates the average.

Average Data Members

Create Average Object E
Mame: IAverage‘I

[rata = ||

Reset = I

Enable =

ok |

Cancel Help

Data isa numeric expression while Reset and Enable are logical
expressions.

Table 2-5. Average Data Members

Data Members

Type

Read

Write

Description

(implicit)

numeric

yes

no

Current average calculated since the
most recent Reset signal. Updated
approximately once per second.

numeric

yes

no

Previous average values. Signal 1is
the most recent prior average since
the Reset signal went high.

DataReset

logical

no

yes

Upon transition from FAL SE to
TRUE, resets to zero all data
members—including the current
average and al previous averages.

© Automationdirect.com
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Comments The Reset expression could be aregular pulse interval created by a
TimeOfxxxx timer, so that the pulse is synchronized to the top of the hour or day. For
example, if you want to calculate the daily average flow rate, use the output signal
from a TimeOfDay timer or adaily Spreadsheet object to reset the average cal culation
at the beginning of each day. If you want to calculate the average flow rate only when
a pump is running, use the input signal from the pump motor relay in the Enable
parameter.

Related Objects  Minimum, Maximum
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Counter counts the number of times that the Count expression transitions
from off to on. The digital display shows the number of pulses counted so
far, and is updated approximately once per second—however, it can
receive and count multiple pulses within a given second. The counter can
count tojust under 4,503,600,000,000,000 or 142,710 yearsworth of pulses
at one pulse per second. When the Reset expression transitions from off to
on, the counter resets to zero.

Create counter: E
Countel

Cancel | Help

Both Count and Reset are logical expressions.

Counter Data Members

Table 2-6. Counter Data Members

Data M ember

Type

Read

Write

Description

(implicit)

numeric

yes

no

numeric total of pulse count

Comments Y ou should not use Counters to count external pulse signalsthat cycle
more often than about once per second. For higher counting speeds, use the
accumulator capabilities built into your PLC.

Related Objects Accumulator, Integral

© Automationdirect.com
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DataTable

DataTables are used in the following applications:
« Multiplexing various data sources into a single display template.

e Importing or exporting large quantities of data to other applications
using DDE. (Unlike the DdeTable, the DataTable provides
bidirectional DDE communications. See DdeTable.)

«  Networking multiple LookoutDirect nodes (see Chapter 5,
Networking, in the LookoutDirect Developer’s Manual).

A DataTable contains a matrix of rows and columns, much like a
spreadsheet. Each column is represented by a letter (A —1V). Each row

is represented by a number (1 — 1,000). Letter-number combinations
represent intersections of rows and columns. Such intersections are called
cells. Any given cell containsavalue. A cell value can be numeric, logical,
or textual.

@ Note DataTables are advanced tools that require a mastery of LookoutDirect object
databases. Make sure you understand editing, connecting to, and using object databases
and aliases before creating a DataTable object. See Chapter 4, Using LookoutDirect, and
Chapter 5, Developer Tour, in the Getting Started with LookoutDirect manual for more
information on object databases.

The following dialog box appears when you create a DataTable:

Create table E
M ame: ITabIe‘I
T able location r— |mport/E xport
& Local File Type: IXLS 'l Alarm priority: IS
" DDE

" Clear table if impart eror
SEnyiGe: I i
ilename =

I"tblsmp.-"xls'1

Tapie: I

IEerm: I

Security level: ID ¥ Log events

QK I Cancel | Help

Specify DDE parametersif you want to use the DataTable to exchange
large quantities of data from an external source (such as Excel)
continuously, with both L ookoutDirect and the other program running.
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See Chapter 6, Dynamic Data Exchange, of the LookoutDirect
Developer’s Manual for more information on DDE connections to other
programs.

Specify L ocal if you are using the DataTable to import or export datafrom
LookoutDirect into or out of a static file. Also specify Local if you are
using the DataTable to multiplex various signals into a single display or
graphic template.

To exchange data with another DataTable running in another
LookoutDirect process, you can use ordinary LookoutDirect connections.

The export and import data members control the transfer of data between
LookoutDirect and a Microsoft Excel spreadsheet. The spreadsheet
filename must be entered inthe Import/Export section of the Createtable
dialog box.

@ Note The datatableimport and export data members only work with Microsoft Excel
Version 4 at thistime. This feature does not work with Excel Version 5 or greater.

© Automationdirect.com

Instead of entering afile name in the Import/Export dialog box, you can
enter a LookoutDirect expression in the Filenamefield. You can then
import and export different files using a switch setting, atext entry box, or
some other expression input. If something goes wrong with the transfer of
data, including data corruption, LookoutDirect reports an alarm.

Click on the Clear tableif import error checkbox to clear the DataTable
beforeimporting either from aspreadsheet or an ODBC database. Thisonly
affects what happens if there is an error during the import. If there are no
errors during the import, the imported data always replaces the old datain
the table. However, if the checkbox is selected, the DataTable is always
cleared before starting an import, so that, if an error occurs, the DataTable
isleft empty. If the checkbox is not checked and an error occurs, the old
dataisleft in the table.
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Create table E
Mame: ITabIe1
Table location — Import/E #port
& Lacal File Type: I 'l Alarm pricrity: IS_
" DDE

™ Clear table if import ermor
SEryine; I

Connect Sting =

)] I

IEerm: I

SOL command =

Security level: ID v Log events

QK I Eancell Help |

The Connect String= field specifies the DataSource Name (DSN) as well
as any other parameters needed by the ODBC driver to make the
connection to your chosen data source.

The SQL command= field is where you enter the SQL string you want to
pass to the ODBC driver.

Usethe Clear tableif import error checkbox to clear the DataTable
beforeimporting either from an ODBC database or aspreadsheet. Thisonly
affects what happens if there is an error during the import. If there are no
errors during the import, the imported data aways replaces the old datain
the table. However, if the checkbox is selected, the DataTable is always
cleared before starting an import, so that, if an error occurs, the DataTables
left empty. If the checkbox is not checked and an error occurs, the old data
isleftin the table.

Multiplexing Displays and Graphics

Object Reference Manual

Y ou can use DataT ables to multiplex signals into a single control panel,
used as atemplate. For instance, assume you have nine identical pump
stations. At each site you have a single PL.C monitoring the pressure, flow
rate, and status of two pumps. Y ou are also controlling an analog output
with an operator setpoint from LookoutDirect. Instead of developing nine
identical control panelsin LookoutDirect, you can build just one panel and
multiplex the signals from the nine sites into a single set of graphics.

The following figure is a graphical representation of the connections for a
possible DataTable.
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A B C D E F
1 |Sitel FLC1 press FLCT flow FLCT pmp1  |PLC1 pmp2
2 |Site2 FLCZ press PLCZ flow o) U& FLCZ pmp1  |PLCZ2 pmp2
3 |Sited FLC3 press FPLC3 flow % "60 FLC3 pmp1  |PLC3 pmp2
4 |Sited FLC4 press PLCA flow 7,\ S FLC4 pmp1  |PLC4 pmp2
5 |Sited FLCS press PLCS flow %a FLCS pmp1  |PLCS pmp2
6 |Site FLCE press PLCE flow % FLCE pmp1  |PLCE pmp2
7 |Site7 FLCT press PLCT flow FLCY pmp1  |PLCT pmp2
8 |Sited FLCE press FPLCE flow FLCE pmp1  |PLCE pmp2
9 [Sited PLCY press PLCAO flows PLCO pmp1  |FPLCY. pmp2
@ Note At thistime thereisno actual view in LookoutDirect for you to seethistable. Itis

arepresentation, not a screen capture of a LookoutDirect dialog box or display element.

© Automationdirect.com

Each row of the table is connected to the site name, the data you want to
keep track of from the PLC at that site, and a place for the operator setpoint
datafor that site.

Noticethe namesof theninePLCs(PLC1, PLC2..). Eachvaluehasanalias
(press, fl ow, pnpl, pnp2). Each cell represents a connection made from
that PLC output to the that cell of the DataTable.

The open column D represents the connection of a single Pot object called
Set poi nt tothecolumn—not toindividual cells. Thisway L ookoutDirect
only changes the value of a cell in column D when that particular row has
been made active. You connect the individual cellsin column D (D1
through D9) to the correct holding registers (outputs) on the respective
PLCs. For example, Tabl el1. D1 would be connected to the appropriate
data member of PLC1 — Tabl el. D2 to the appropriate data member of
PLC2, and so on. In other words, when you intend to multiplex signalsto a
panel through a datatable connect inputsfrom aPLC or RTU to individual
cells. Connect operator setpoints (outputs) to columns.
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DataTable Example

To practice using aDataT able, you can create a PL C simulator asshownin
the following illustration. Y ou can use a separate control panel for each
PL C output simulator, or place al the objects you make on one panel.

SitelPressure
(simulates —
PLC1.press)
&— —— pumpl_1 (simulates PLC1.pmpl)
Site1Flow £ pumpl_2 (simulates PLC1.pmp2)

(simulates
PLC1.flow)

@ PLC1 M= 3

Setpoint indicator
(operator input)

\

Object Reference Manual

Usetwo dider pots as your pressure and flow outputs, and two switches as
the on/off indicators for pumps one and two. You can use the dial gauge at
the bottom to check the operator input, Set poi nt . Instead of connecting
the cells of your data table to PL C outputs, you connect directly to the

L ookoutDirect objects, named after the outputs for clarity.

You should create at least three sets of PLC input/output simulators. The
following example refers to the 9 PLCs mentioned in the Multiplexing
Displays and Graphics section, but you can explore using a data table
using 2 or 3 simulators.

Connect specific DataTable cells from the D column to the Setpoint
indicator for each PLC simulator.
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After you have built your simulators, open a new Control Panel to use as
your display and create a DataTable. You will create the rest of the display

inalater step.

When it first appears, the DataTable contains the number 0. Thisindicates
the contents of cell Al. You can increase the size of the display window,
but you cannot show the entire array of datain the table. You can view the
contents of any cell in column A by clicking on the window when you are
in run mode. Selecting the contents of that cell activates that row of the
datatable.

Enter text expressionsinto the cells of column A to act asyour tableindex.
For example, enter the string” Sit e 1" asthe connection to your
DataTable A1. t xt data member. Connect the outputs of your PLC
simulatorsto thecellsinthe B, C, E, and F columns shown in the following
figure. You will connect an operator input to the entire column D, and than
later connect individual cellsin the D column to your PLC simulators.

A B C D E F
1 |Site 1 Site1Pressure | Site1Flow pump1_1 |pumpl_2
2 |Site 2 Site?Pressure | Site2Flow pumpZ_1 |pump2_2
3 |Site 3 Site3Pressure | Site3Flow pump3_1 |pump3_2
4 |Site 4 SitedPressure | SitedFlow pumpd_ 1 |pumpd_2
5 |Site 5 SiteSPressure | SiteSFlow pumps_1 |pump5_2
6 |Site B SiteBPressure | SiteBFlow pumpé_1 |pumpb_2
7 |Site 7 Site7Pressure | Site7Flow pump?_1 |pump?_2
8 |Site 8 SiteBPressure | SiteSFlow pumpé_1 |pumps_2
9 |Site 9 Site9Pressure | Site9F low pumpg_1 |pump9_2

Connecting Signals to DataTables

To connect avalue to aparticular cell or column within a DataTable,
use the Object»Edit Connections... command. Select the specific data
member of the DataT able to be written, and identify the data member of
the source object.
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Connecting to Cells

The value from Si t e1Pr essur e is numeric. To write the value of

Si t elPressur e into cell B1, connect the simulated output to B1—not
B1. 1 ogi cal orB1.txt. TheEdit connection dialog box isshowninthe
following illustration.

Tablel connections E
— Select member: :
writable: members: Eisting connections: St Db|ECL"|
% 1.1-1000.30 ol A2t =]
AT4.30 Ad bt
+
Alogical. 1V lagical 30 Adtat
% & logical 1- logical. AE b
T Atk 1 bt 30 A6t
% AT1000 AT bt
A1 logicalv1000.logical » | |48kt
% &1.logical ogical x| e

F
Accept |

Tablel.B1 = Site pressure
Existing numeric connection —IEIear

— Signals:
Tags: Pot Path Mode: IHeIative j
In: IE paroikos. dy.natinst.com j Contents [readable]: numeric
i pump3_1 ;I

% Site2Pressure
i SiteSFlow

Paste | Sitel pressure Help |

3 Sitelpressure
<3 Site2Flow J

After you establish a connection to acell, the value within the cell changes
any time the expression changes. Any timethe value of Si t e1Pressur e
changes, the value within cell B1 changes.
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Connecting to Columns

To connect the value of the Set poi nt potentiometer to column D,
select D—not D. | ogi cal or D. t xt —as shown in the following
illustration. Aswith the previous value, you use D because you are using
anumerical value. There is no number following the D because you are
connecting to a column, not a cell.

Tablel connections E
— Select member: :
writable: members: Exisgting connections: ml
7 AT b1 000t =]
" cursor-cursor 30
enable
executeS0L
export
import -
g
Accept |
Tablel.D = Setpaint
Existing numeric connection Clear |
— Signals:
Tags: L3Pat  Path Mode: IHeIative j
In: IE paroikos. dy.natinst.com j Contents [readable]: numeric
gl pumpd_1
il pumpd_2
-+l Setpoint
-+l SiteFlow
-ty Sitelpressure
gty SiteZFlow
-+l SiteZPressure Quit |
i SiteSFlow _
ity SitePressure =l stz | Setpoint Help |

© Automationdirect.com

Once a connection to a column is established, the value within the cell at
the currently selected row changes when the expression changes. So, if you
activaterow 4 and changethevalueof Set poi nt changes, thevaluewithin
cell D4 changes. No other cells are affected until you move the cursor to
activate another row and the operator adjusts the pot.
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Revize potentiometer: E
M ame: IF'ot‘I

Minirriurm: ID

I awimurn: |1 0o

Resolution: |1
— Position source

 Local

& Femate
’VUHL = I\\paroikos\tablesamp\T ablel.D

= DDE

SEnyiGe: I
Tapie: I
IEerm: I

Control security level: ID [+ Log events

Cancel | Help |

2-26

Reading a Cell Value Back to a LookoutDirect Object

When you connect the display panel potentiometer called Set poi nt to
Tabl el. D, you should configure your pot with the appropriate Remote
parameter to ensure that it automatically adjusts to track the value in any
cell (within the specified column) when the cursor moves to a new row.
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The Display Panel

Now that your DataTable (called Tabl e1) is complete, you can return to
your display panel (where you placed the DataTable object initially) and
begin to build asingle control panel that allows you to multiplex the data
from your PLCs. A sample pand is shown in the following illustration.

 Control Panel

Pressure Setpoint

Tablel.E.logical

Tablel.F.logical

Tablel display
(no connection

necessary)

Tablel.C Potentiometer connected to Table1.D
(Column D)

Instead of using expressions that reference the actual val ues from your
driver objects to display values, use the column names from Tabl el. For
instance, the bar graph and numeric readout for Pressure both represent the
expression Tabl el. B. The actual valuefor Tabl el. B depends on the
what row is currently active in the DataTable. In theillustration row 1is
active, so all the expressionsreturn the valuein their respective columns at
row 4. The callouts in the picture indicate how the control panel was
developed. All are LookoutDirect expressions except the Pot and the
DataTable, which are displayable objects.
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Operating Your Multiplexed Panel

The platein bottom right corner of the control panel isthe DataT able object
(Tabl e1). Toview adifferent sitewith the control panel (that is, to activate
adifferent row, thereby selecting adifferent PLC), click on Tabl e1 andthe
following dialog box should appear.

Tablel | ]

ISite1 EreyiEus |

Mext

Site 3

Site 4 P
Sitat This list box gets the row

Site b names from Column A
Site 7 in the Data Table

Site §
Site 9

K

Cancel |

By selecting a site, you connect your control panel to the PLC at that site.
Thisisreferred to as moving the cursor to that row.

DataTable Cursors

The cursor is a DataTable pointer that you can move from row to row to
activate the valuesin the cells of that row. There are several methods for
controlling the location of the cursor:

e Connect a numeric expression to the cur sor data member. A typical
example would be to connect a potentiometer (minimum = 1,
maximum = the number of rowsin table, resolution = 1) to the cursor.

e Connect logical expressions to appropriate row numbers. A typical
example would beto create a pushbutton for every row and then
connect them to their respective row numbers.
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* Usethedisplay (list box) built into the DataTable object. A typical
example was described previously where you connected text valuesto
cellsin column A and then displayed the table as a plate.

The following example provides a graphical representation of a DataTable
(called Tabl e1) showing typical values within its many cells. You can
create amultiplex effect in LookoutDirect by referencing column names
and then selecting the row with the information you want to use. If you
reference column names (instead of individual cells), the DataTable outputs
only the values within the currently selected row. If you reference
individual cells, the DataTable outputs the current value within the
cell—no matter where the cursor is.

B c D E F

1 67.8 540 56 0 1

2 779 43 0 1

3 573 480 78 0 1

4 [Site 4 578 410 51 1 1

5 [Site 5 518 560 92 1 0

6 [Site 6 853 400 40 0 1

7 [Site 7 794 530 63 1 0

8 [Site § 92 1 520 71 1 0

9 [Site 9 59.9 550 62 0 1

Outputs= Site2 77.9 460 78 0 1
The value of cell B2 iscurrently 77.9. Therefore, the Tabl el. B data
member is also 77.9. If you move the cursor to row 9, the value of
Tabl el. B changesto 59.9, as shown.
A B c D E F

1 |Site 1 67.8 540 56 0 1

2 [Site 2 779 460 43 0 1

3 [Site 3 573 480 78 0 1

4 [Site 4 578 410 51 1 1

5 [Site 5 518 560 92 1 0

6 [Site 6 853 400 40 0 1

7 1 0

8 1 0

9 0 1

Outputs= Site9 59.9 550 62 0 1

© Automationdirect.com
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Using Multiple Cursors

The previous description assumes you are using just one cursor. But a
DataTable can have up to 20 cursors. Multiple cursors allow you to select
multiple rows at the same time. When using multiple cursors, you also
use multiple names for each column. For a given column, each name is
associated with agiven cursor. If you are using two cursorsin the previous
example (cur sor and cur sor . 2), you can reference the column name of
agiven column asfollows:

Table 2-7. Column Names

A B C D E F
cursor A.txt B C D E.logical Flogica
cursor.2 A.txt.2 B.2 Cc2 D.2 E.logical.2 Flogical.2

Earlier, when you were using just one cursor, you connected the value of a
potentiometer called Set poi nt to column D. Subsequently the value of
Set poi nt waswritten to the cell at the row selected by the cursor. But
when there are multiple cursors, you have to select which cursor you are
writing to. Thus, depending on how you want your tableto work, you might
connect the potentiometer to both Tabl e1. Dand Tabl el. D. 2.

DataTable Data Members

Table 2-8. DataTable Data Members

Data Members

Type Read | Write Description

executeSQL

logical no yes Importsdatafrom an ODBC database
into the DataTable when value goes
high, using the connect string and
SQL command you enter in the
Create/modify DataTable dialog box.

(implicit)

DdeTable no no Not displayable in LookoutDirect,
but it can bereferenced by aDDE link
from another application.

Object Reference Manual
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Table 2-8. DataTable Data Members (Continued)

Data Members

Type

Read

Write

Description

1.1-1000.20

logical

no

yes

Specifiesrow (1, 2, 3, ...1000) or
specifies row.cursor (for example,
24.2 isthe selector for row 24,
cursor 2). Upon transition from false
to true, the specified cursor movesto
specified row.

A.1-V.20

numeric

yes

yes

Specifies column names (for
example, A, B, C...1V) or specifies
column names and associated cursor
numbers (suchas, A.1,B.1,A.2,B.2,
and so on.)

Read—returns a numeric value from
the cell specified by the column and
currently selected row of the
indicated cursor.

Write—writes a numeric value into
the cell specified by the column and
currently selected row of the
indicated cursor.

A.logical.1—
IV.logical.20

logical

yes

yes

Specifies column names

(for example, A.logical, B.logical,
C.logicdl, ...1V.logical) or specifies
column names and associated cursor
numbers (such as, A.logical.1,
B.logical.1, A.logical .2, B.logical .2,
and so on.)

Read—returns alogical value from
the cell specified by the column and
currently selected row of the
indicated cursor.

Write—writesalogical valueinto the
cell specified by the column and
currently selected row of the
indicated cursor.

© Automationdirect.com
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Table 2-8. DataTable Data Members (Continued)

Data Members

Type

Read

Write

Description

A.txt.1 —IV.txt.20

text

yes

yes

Specifies column names (for
example, A.txt, B. txt, C. txt, ...1V.
txt) or specifies column names and
associated cursor numbers (such as,
A.txt.1,B.txt.1, A. txt.2, B. txt.2,and
soon.)

Read—returns atext value from the
cell specified by the column and
currently selected row of the
indicated cursor.

Write—writes atext value into the
cell specified by the column and
currently selected row of the
indicated cursor.

Al1-1V16384

numeric

yes

yes

Specified cell interpreted as numeric
value

Al.logica
-1V16384.logica

logical

yes

yes

Specified cell interpreted as logical
value

Altxt 1V16384.txt

text

yes

yes

Specified cell interpreted astext value

Cursor.1 — Cursor.20

numeric

yes

yes

Specifies the currently selected row
of theindicated cursor.

enable

logical

yes

yes

If TRUE (the default), enables DDE.
If FALSE, disablesDDE. The default
valueison. Theinput isignored for
non-DDE TextEntry objects.

export

logical

no

yes

When thisinput transitionsfrom false
to true, the LookoutDirect data table
is exported to the designated
spreadsheet file.

import

logical

no

yes

When thisinput transitionsfrom false
to true, the LookoutDirect data table
imports data from the designated
spreadsheet.
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Table 2-8. DataTable Data Members (Continued)

Data Members Type Read | Write Description

Modified logical yes no Pulses TRUE when any cell valuein
the DataTable changes.

Update logical yes no Pulses each time the cursor changes
rows. Oftenusedto“call up” acontrol
panel.

Related Objects DdeTable, DdeLink
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DdeLink

DdeLink creates a unidirectional Dynamic Data Exchange (DDE) link to
another application. The other application could be running on the same
computer or on another computer over anetwork. Ddel ink objectsprovide
an easy way to import remote values into L ookoutDirect. See Chapter 5,
Dynamic Data Exchange, in the LookoutDirect Developer’s Manual for
more information on DDE. For each DdeLink object you define,
LookoutDirect creates a separate link to the other application. If you need
to import large quantities of data, you should use the DdeTable or
DataTable object. See DdeTable and DataTable for more information.

DdeLinks on Same Computer

If you are importing values from another application running on the same
computer, your DDE parameters will look similar to the onesin the
following illustration.

Create DdeLink E

M ame: |DDE‘I

DDE p

Service: IERCEl—
Topic: [ddesamp.ds |
Item: lﬂﬂ—

QK | Cancel | Help |

Ser vice specifies the application name, Topic specifiesthe file, and Item
pointsto the individual value (r1cl refersto the cell at rowl, columnl.
Unfortunately, Excel does not support the more convenient A1 cell
references with DDE).

DdeLinks to Remote Computer

Object Reference Manual

If you are importing val ues from another application running on aremote
computer, your DDE parameters will look similar to the onesin the
following illustration.
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Create DdeLink E
M ame: |D CE1

DDE p ters:

Service: lm
Topic: W
Item: Iname—

Cancel | Help |

System Objects

Notice the differences in the Service, Topic, and [tem parameters.

The backslashes (\ \ ) and dollar signs ($) are standard requirements for
making network connectionsin Microsoft Windows. Conput er Nane
specifies the network name of the computer you are connecting to. If you
are connecting to avalue in another LookoutDirect application,

Pr ocessFi | e isthe LookoutDirect file name running on the

remote computer, and Name refers to the name you are linking to.

DdeLink Data Members
Table 2-9. DdeLink Data Members
Data Members Type Read | Write Description

(implicit) numeric yes no DDE link interpreted as numeric
vaue.

enable logica yes yes If TRUE (the default), enables DDE.
If FALSE, disables DDE. Thisinput
isignored for non-DDE TextEntry
objects.

hot logical yes no Status of DDE link.

logical logical yes no DDE link interpreted aslogical value.

txt text yes no DDE link interpreted as text value.

Related Objects

© Automationdirect.com
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DdeTable

DdeTable creates a unidirectional Dynamic Data Exchange (DDE) link to
another application. The other application could be running on the same
computer or on another computer over anetwork. See Chapter 5, Dynamic
Data Exchange, in the LookoutDirect Developer’s Manual for more
information on DDE. Y ou can use DdeTable to import large quantities of
data from other applications. The table format is much more efficient at
transferring data than the Link format because atable can contain hundreds
or even thousands of data points that all share asingle link. On the other
hand, the link format can only transfer a single value per link—and every
link requires a certain amount of CPU overhead. If you are only importing
arelatively small amount of data, you may find the DdeLink technique
easier to implement.

DdeTable on Same Computer

Object Reference Manual

If you are importing values from another application running on the same
computer, your DDE parameters will look similar to the onesin the
following figure.

Create DdeT able E

M ame: |DDE‘I

DDE p -
Service: IE”‘C’El—
Topic: W
Item: Iﬂd—

QK | Cancel | Help |

Ser vice specifies the application name, Topic typically specifies the file,
and Item specifies the particular dataitem name.

The following example shows an Excel spreadsheet with the highlighted
range named Data.
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Fressures

Status
M

NG| N BN =

You can now display any value in the range Data with this L ookoutDirect
DdeTable object.

Select I nsert»Expression... and then choose the DdeTabl e data member
corresponding to the Excel spreadsheet cell containing the value you want
to display. Make sure that the type of data member you select matches the
type data in the spreadsheet cell.

Insert expression E
|DDET. 41 bt

Dizplay Type: Itext 'l Path Mode: IHeIative j

— Signals:

Paste | DODET.AT kxt

IE paroikoz. dy.natinst. com

DdeT able

j Contents:
4y $Keyboard [T implicit)
$5pstem : 7 A11v16384
=] Process1 % Allogicalv16384 logical
$larm DS 1 et V16384 bt
&% DDE1 P8 enatle
----- 3% Panell B8 hot

text

Cancel

Help
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Noticethereference for the displayed item in the L ookoutDirect status bar.

_EI_-Lookoul - [Process1 =] - [Control Panel] M= 3
File Edit Options Alams  Window Bun  Help = |ﬁ'|1|
Pressuresl

|osAo11:58 | Administrator |National Instrurnents Internal Use Only | = | = | 1 alarms

DdeTable to Remote Computer

Using the DdeTable object over anetwork is somewhat different from the
previous example.

Create DdeT able E

M ame: |DDE‘I
DDE p

Service: I\\EomputerName\NDDE$
Tapic: IProcessfiIe$
Item: [LocalT able

QK I Eancell Help |

Notice the differences in the Service, Topic, and Item parameters.

The backslashes (\ \ ) and dollar signs ($) are standard requirements for
making network connectionsin Windows. Conput er Nane specifies the
network name of the computer you are connecting to. If you are connecting
to aDdeTable or DataTable in another LookoutDirect application,

Pr ocessFi | e isthe LookoutDirect file name running on the remote
computer, and Local Tabl el refersto the DdeTable or DataTable object
you are linking to.
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DDETable Data Members
Table 2-10. DdeTable Data Members
Data Members Type Read | Write Description
(implicit) numeric yes no Cdl Al interpreted as anumeric
vaue
Al1-1V16384 numeric yes no Specified cell interpreted as a
numeric value
Allogica — logical yes no Specified cell interpreted as alogical
1VV16384.1ogical value
Al.txt —1V16384.txt text yes no Specified cell interpreted as atext
vaue
enable logical yes yes If TRUE (the default), enables DDE.
If FALSE, disables DDE. Thisinput
isignored for non-DDE TextEntry
objects.
hot logical yes no Status of DDE link
Related Objects DataTable, DdelLink
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DelayOff

Object Reference Manual

DelayOff is an adjustable delay timer. When On/off signal transitions
to off, the Timer delay begins to count down. At the end of the delay
countdown, the output signal turns off. On/off signal must remain off
during the time delay period for the output signal to turn off. The output
immediately turns on when the On/off signal turns on.

Timer delay can range from 0.0 secondsto several years, and the effective
resolution is 0.1 seconds over the entire range. The timer display digitally
shows the time delay remaining, and is updated approximately once per
second. If the On/off signal is high, the timer display shows on. If the
Timer delay period has expired, the display showsof f .

Create DelayOn timer: E
Mame: |PumDHun
On/off signal = IF'umpS witch

Timer delay = 015

Dizplay format: IMM:SS 'l

Cancel | Help |

The On/off signal isalogical expression while Timer delay isanumeric
expression. Normally, thisis a simple time constant such as 0:20—twenty
seconds. See Numeric Data Membersin Chapter 2, Introduction, of the
Getting Started with LookoutDirect manual for information on entering
time constants.
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Teut color
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B ackground color
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EFENEEET

€ Justify left

¢ Justify centered

Chapter 2 System Objects
Background style Frame style
¥ Flate ™ Black
) et ™ hite
™ Rectangle * Mone
" Tranzparent
€ Justify right

]

Ok I
Caticel |

Font... | 10 pt Arial Bold

DelayOff Data Members
Table 2-11. DelayOff Data Members
Data M ember Type Read | Write Description
(implicit) logical yes no Logical timer value

Comments The DelayOff timer can prevent a pump from short-cycling.

Related Objects DelayOn, Interval, OneShot, Pot, TextEntry
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DelayOn

Object Reference Manual

DelayOn is an adjustable delay timer. When On/off signal transitions
to on, the Timer delay begins to count down. At the end of the delay
countdown, the output signal turns on. On/off signal must remain on
during the time delay period for the output signal to turn on. The output
immediately turns off when the On/off signal turns off.

Timer delay can range from 0.0 secondsto several years, and the effective
resolution is 0.1 seconds over the entire range. The timer display digitally
shows the time delay remaining and is updated approximately once per
second. Thetimer display showsof f when the On/off signal islow. If the
Timer delay period has expired, the display showson.

Create DelayOn timer: | ]
Ta: IPumpRun

On/off signal = IPumpSwitch

Timer delay = ID:15|

Display format: IMM:SS j

Ok I Cancel |

The On/off signal isalogical expression while Timer delay isanumeric
expression. Normally, thisis a simple time constant such as 0:20—twenty
seconds. See Numeric Data Membersin Chapter 2, Introduction, of the
Getting Started with LookoutDirect manual for information on entering
time constants.
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DelayOn Data Members

Table 2-12. DelayOn Data Members

Data M ember

Type

Read

Write

Description

(implicit)

logical

yes

no

Logical timer value

Comments The DelayOn timer can be used to prevent pumps from cycling too often,
to allow one operation to complete before another begins, or to require a condition to
exist for a period of time before an alarm is activated.

Related Objects DelayOff, Interval, OneShot, Pot, Text Entry
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Derivative

Object Reference Manual

Derivative can also be called arate of change object—it calculates the rate
of change of the incoming numeric input signal. Y ou can use this classto
calculate the rate at which atank isfilling or draining, or to convert a
changing totalized flow value into aflow rate. The output unitsarein Input
Units/Time Unit.

Create Derivative E
M ame: IDerivative‘I

Input = ||
Update = I

Time unit: I

QK | Cancel | Help |

The previous example calculates the rate of change in the water level of a
tank. LookoutDirect polls the RTU connected to the tank level transmitter
every 5 minutes, so this example uses the RTU update data member as the
Update pulsefor the Derivative object. Tanklevel isinfeet and Timeunitis
1 minute, so the output result isin feet per minute.

Input isthe numeric expression you are monitoring for rate of change.

Update can be alogical expression or numeric constant. If you specify
Updateasanumeric constant, it creates an internal pulsetimer with apulse
period of the specified time and a pul se duration of zero. See Numeric Data
Members in Chapter 2, Introduction, of the Getting Sarted with
LookoutDirect manual for information on entering time constants. If you
specify Update asalogical variable, the variable should pulse at the
frequency you want to use.

The Update expression triggers the cal culation of a new rate-of-change
based on the Input value at the prior Update, and the current I nput value.
The current I nput valueisthen stored asthe prior I nput value for the next
calculation. The Update period should be greater than the refresh rate of
the incoming signal; or if the Input is generated directly by external /O,
the update data member generated by the PL C object should be used. If
the Update period isless than the I nput refresh rate, the rate of change
calculation fluctuates erratically between zero and a high value.

Time unit isanumeric expression used as the basis for unit time on the
Input signal. For instance, if the rate of change should bein feet per minute,
the Input signal would befeet, and Time unit would be one minute (entered
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as 1:00). Typically the Time unit is one second (0:01), one minute (1:00),
one hour (1:00:00), or one day (1:00:00:00). However, you can specify any
unit, such as 5:23 (arate of change in Input units per five minutes and

23 seconds).

Derivative Data Members

Table 2-13. Derivative Data Members

Data M ember

Type Read | Write Description

(implicit)

numeric yes no Rate of change

Comments Derivative performs the inverse function of Integral—you can
theoretically run asignal through an Integral object and then a Derivative object

(or vice versa) and you would end up with the original signal. (Discretization of the
time calculations by the computer may cause the final and original signals to differ

somewhat).

It isimportant to consider the resolution of the process variable measured
by the PL.C when determining the Update period for this object. For
instance, if apressure transmitter connected to aPLC only has aresolution
of 0.5 psi and you want to measure rates down to 1 psi/minute, the Update
pulse must be greater than 30 seconds even if the PLC is polled once per
second (i.e., 0.5 psi/1 psi/min. = 30 sec.). For this application, the Update
pulse should probably be about two minutes.

Related Objects Integral

© Automationdirect.com
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DialGauge

The Dial Gauge object class displaysanumeric signal asasweeping needle
on an analog gauge or dial.

M ame: lDiaI‘I—

Signal = IAirPressurel
Minirriurm: ID—
I awimurn: I‘IDD—

Dial needle p

Starting angle: 225 degrees clockwize from vertical

Fiotational sweep: |2?D degrees clockwise
QK I Cancel Help

Signal isanumeric expression.

Starting angle indicates the position of the needlewhen the Signal isat its
Minimum value. As shown here, you specify the starting needle position
by counting the degrees clockwise from vertical.

0°
270°
225°
Default
Starting 180°
Angle

Rotational sweep specifies the number of degrees clockwise that the
needlewill rotate asthe Signal approachesthe M aximum value. Asshown
in the diagram here, you count the Rotational sweep in degrees clockwise
from the Starting angle.
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270°

Starting ‘

Angle
180°

After you specify the Dial Gauge definition parameters, LookoutDirect
presents adisplay parameters dialog box, as shown here. You use this
dialog box to specify needle color, thickness, and length.

Digplay dial gauge [ x|
Meedle calor:

[ CH EENE .
OFEENENT

Meedle thickness: |1 pixelz(1-10]
Meedle length: I'I oo 4

ak I Cancel |

Needle thickness defines how wide your needle will be. Thickness can
range from one pixel (hairline) to 10 pixels wide.

Needle length specifies the length of the needle as a percent of the radius.
At 30 percent, for example, only the outer tip of the needleisvisible—you
cannot see the part of the needle closest to the origin. At 100 percent, the

needle extends the full radius of the circle.
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30%

DialGauge Data Members

Table 2-14. DialGauge Data Members

Data Members Type Read | Write Description
(implicit) numeric yes no Current value of signal parameter
o %
40 =l
a0 50
pli| s 100
10 110
120

Comments The DialGauge object class only displays a needle. You may wish to
enhance it with a corresponding scale or dial face as shown. Y ou can create a scale or
dial face by importing one from a graphics package. See Creating Custom Graphicsin
Chapter 2, Graphics, in the LookoutDirect Developer’s Manual for more information.

@ Note If you choose to import a scale or dial face from an external package, you should
use a bitmap instead of a metafile. This makes the display refresh cleaner when the needle
changes position.

Related Objects (expression), Gauge
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ElapsedTime Data Members

ElapsedTime is an elapsed time meter or “hour meter” that totals the
amount of time the Enable expression ison. If Enableisthelogica
constant ON, the meter reflects the time since the process was started. If a
Reset expression is specified, the meter resets to zero the moment Reset
transitions from off to on. The display aways shows the elapsed time, and
is updated approximately once per second.

Create Elapsed-Time Meter: E
Mame:  [ETM1

Enable = ||

Reset = I

ok |

Cancel Help

Table 2-15. ElapsedTime Data Members

Data Member

Type

Read

Write

Description

(implicit)

numeric

yes

no

Total elapsed time—updated once per
second, while meter is running

Comments ElapsedTime meters are used primarily to record the amount of time that
individual pieces of equipment have been running. It is also straightforward to set up
an alarm that sounds when aparticular device has been operating for acertain timeand
needs routine servicing. The plant operator could then perform the service and reset

the ElapsedTime meter with a pushbutton.

© Automationdirect.com

ElapsedTime can also record the amount of time a particular device
is operated each day and you can record the resulting time to adaily
Spreadsheet which you can then use to automatically reset the meter
after the data is permanently recorded.
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Event

Event is aflexible and powerful object class you can use to define event
messages that are triggered based on a user-defined logical expression.

L ookoutDirect logs such events to the Citadel database and you can
subsequently print and archive them. See Chapter 7, Logging Data and
Events, in the LookoutDirect Devel oper’ s Manual for moreinformation on
logging events.

M ame: IW
Trigger = IPLEPressure>1 a0
Trigger hi text = I"The water pressure just exceeded 150 PS|"
Trigger lo text = I"The water pressure just dipped below 150 PS5
Cancel | Help |

When theresult of the Trigger logical expression transitions from FALSE
to TRUE, it logstheresult of the Trigger hi text expression asan eventin
the EVENT. DAT file. When theresults of the Trigger expression transitions
from TRUE to FAL SE, it logstheresults of the Trigger o text expression
as an event.

Event Data Members

Table 2-16. Event Data Members

Data Member

Type Read | Write Description

none

— Event objects do not have data
members

Comments For each event logged, LookoutDirect records the date and time, the name
of the user currently logged on, and the expression text.

Object Reference Manual

Although event messages are shown for both Trigger hi text and Trigger
lo text, you do not have to include text in both fields.

2-50 www.Automationdirect.com



(expression)

Chapter 2 System Objects

Named expressions, shown as (expression)s, are flexible, powerful
real-time calculators. They create and cal cul ate the result of
spreadsheet-style formulas that include a mixture of constants and signals
from other objects. There are over fifty built-in functions that you usein
expressions, including logical, mathematical, statistical, text and
trigonometric functions. See Chapter 2, Expressions, in the LookoutDirect
Developer’s Manual for more information on expressions and expression
functions.

Named expressions can be short and simple, or extremely complex with
several signal inputs, function calls, and multiple levels of parentheses.
A single expression may incorporate text, logical, and numeric
calculations. The variable type returned by the outermost function or
operator in the expression determines the signal type generated by the
expression.

Create expression E

Tag: IPump‘I Fun

Expression =

IF'ump‘ISpeed.Act:‘I 0OF [HOA=3 AMD PumplMeutralZone below)

Cancel |

@ Note You typicaly use (expression) objects when you need to define a unique condition
that is used multiple times throughout your application.

© Automationdirect.com

When you define an (expression) object (as opposed to inserting an
intrinsic expression), you create aunigque name for your expression and can
therefore reference the output signal generated from the expression in other
expressions or objects. Instead of defining the same expression in many
places, you create it one time and use its name any time you need this
expression.
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@ Note The expression may not express a condition.
Table 2-17. Expression Data Members
Data M ember Type Read | Write Description
(implicit) numeric, yes no Value of expression. The variable
logical, type returned by the outermost
or text function or operator in the expression
determines the signal type generated
by the expression.
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Flipflop

Flipflop changesitslogical output signal from on to off, or from off to on
when the I nput signal goes high. The output signal does not change when
the signal goeslow. Input isalogical expression.

Create Flipflop E
Mame: IFIiprop‘I
Input = I
QK | Cancel | Help

Flipflop Data Member

Table 2-18. Flipflop Data Member

Data Member Type Read | Write Description

(implicit) logical yes no Current state

Comments Flipflop can be used to alternate the operation of two pumps, or when
connected to a pushbutton, provides a pushbutton on/off control device.

Related Objects LatchGate
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Gauge

Gauge displaysthe Signal expressionin digital or bar graph format. Gauge
display parameters change depending on the values of the Conditional
expressions. Gauge determines which colorsto display based on the order
and current status of your conditional expressions. For instance, if severa
conditional expressions are true at once, Gauge displays the color
associated with the first true expression.

You can use the Transpar ent background style with numeric expressions
and gauges displayed as bar graphs. This means you can have bar graphs
with transparent backgrounds.

New Gauge [ x]
TR

Signal = |

Conditional expressions: Gauge calors:

=

Elseif= |

Elseif = I

Elseif= |

Elseif= |

Else .. ol
ENENNEET

Flash when = ™ Fast

QK I Cancel | Help |

Conditional expressions and Flash when are logical expressions while
Signal isanumeric expression. The Fast option instructs the Gauge to
flash faster when enabled than when disabled.
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Dizplay Gauge E
Back dcol Background style— [ Frame style——
ackground color
I—Ell—l—.ll— " Plate € Black
1o & Inset  White
..l.l.ll_ " Rectangle * Mone
™ Transparent
- 1 Left ) Gentered| ) Bight e e
inirnLim ID " Digtal
aximum I'IDD & Bar [up)
" Bar [down)
Murneric: format " Bar [right)
IEenelaI j " Bar [left)

el |‘ID pt Avrial Bold 0K I Cancel

Gauge Data Members

Table 2-19. Gauge Data Members

Data M ember Type Read | Write Description

(implicit) numeric yes no Numeric value of Gauge

Comments Y ou should use a Gauge object when you need a bar graph or digital
display to change colors and/or flash upon certain conditions. If you do not need either
of these capabilities, you should display a bar graph or digital value with the

I nsert»Expression... command.
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HyperTrend

A HyperTrend object displaysatrend graph on a control panel. It plotsany
number of logical and numeric trend lines.

HyperTrends provideinstant access to both real-time and historical datain
asingle graph. For each plot line, they combine both real-time and
historical datainto a seamless, contiguous trace of data. See Citadel
Historical Database in Chapter 7, Logging Data and Events, in the
LookoutDirect Devel oper’s Manual.

@ Note There has been an important change in the way L ookoutDirect logs data to the
Citadel database to be displayed on the HyperTrend object.

In LookoutDirect 3.xx, creating atrend line in a HyperTrend object automatically logged
the requested data to the database.

In LookoutDirect 4, you must select the Log to historical database option in the Edit
Database dialog box for any data you want to display in a HyperTrend object before you
candisplay thedata. Thisisbecauselogging must be configured in aL ookoutDirect Server
process, while trending is typically done in a separate LookoutDirect client process.

You can log information by connecting to asymbolic link, but only if the data source the
symboalic link represents has had the Log to historical database option selected.

Object Reference Manual

You can use HyperTrends to pan and zoom both the X axisand the Y axis,
enabling dynamic adjustment of the vertical and horizontal resol utions of
each plot line on the graph. Using thisfeature, you can, for example, zoom
into a particular area of focus on the trend.

The graph scrollsfrom right to left, plotting current, real-time signalsat the
right end of the graph.

Theicon in the upper left of the display accesses a menu you can use to
change the group of traces being plotted, activate the cursor, and start or
stop scrolling. The arrow-shaped buttons make it easy for you to scroll the
trend graph forward and back in time. It providesinstant accessto datathat
has scrolled off the left end of the graph (that is, historical datastoredinthe
Citadel database).
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E 2

[ ] Change Group
Hyper Curzor
Start / Stop

The button bar includes scroll arrows, acursor button, date, time, and astop
and go light. Usethe scroll arrowsto move back and forth through time-the
bigger the arrow button you select, the further the trend jumpsin time. The
scroll arrows al so function much like ahorizontal slider. Click on them and
dide the mouse left and right while holding down the mouse button. The
further you dide the cursor from dead center, the faster the trend scrollsin
that direction.

Usethe date and timeindicatorsto choose aspecific month, day, year, hour,
minute, or second. If you click on the lower part of the hour, for example,
it jJumps back in time by one hour.

If you click on the upper part of the hour, it jumps ahead by one hour.

The stop & go light on the button bar is either red or green. If thelight is
green, it indicates the far right edge of the trend window displays the
current time.

When you scroll back in time or if you click on the light when it is green,

it changesto red, indicating that the trend istemporarily frozenintime. The
date and time appears in the button bar indicating the exact time at the far
right edge of the trend window. Asyou scroll back and forth through time,
the data and time changes accordingly.

If you click on thelight when it isred, the trend jumps back to current time
and starts scrolling while plotting real-time values.
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@ Note The Citadel database continuesto log data no matter what state the HyperTrend is
in. You do not lose any datawhen it isin "historical" mode (that is, when the HyperTrend
isnot scrolling in real-time).

Object Reference Manual

When you click on the cursor button, avertical cursor bar appearsin the
center of the graph along with an associated cursor dialog box. The dialog
box indicates the value of each trend line at the current location of the
cursor. Asyou drag the cursor bar left and right on the trend graph, the
values in the pop-up change to reflect the new cursor location.

You can select how the trend line values are shown by choosing a format
through the cursor control menu.

i HyperTrendl Cursor E
Time: IDBJD‘I /1993 12:40:14.3 ﬂ
Sparoikoz, dy.natingt comkdyServeryw avetomT. cozine wave 0 BBE

Find
( ﬂ ﬂlBreaka’Mina’Max |

Time indicates the current location of the cursor bar. The increment and
decrement buttons beside the field move the cursor left and right in the
trend graph. Choose the size of the incremental move by clicking on the
desired portion of the date/time. The hour portion isselected in the previous
example, so each time you click on the increment or decrement button, the
cursor bar jJumps ahead or back by an hour. It works the same way for any
portion of the date and time.

Usethe Find combo box to search for abreak inthetrend line, asignal peak
or valey, or aspecific value. For example, you can find the last instance in
which a process control limit value was exceeded. To find the last time a
trend line crossed a specific value, choose the desired trend line by clicking
onitinthelist box, select Valuein the Find combo box, enter the desired
value, and clock on the scroll back button.

To create a hypertrend object, choose Object»Cr eate or right-click on a
processin the object explorer and select New Object. Select Hyper Trend.
The following dialog box appears.
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Create HyperTrend

Add [tem | Mame: IHyperTrend‘I

[ o ]

Cancel | Help |

Expreszion | Type

| Line Color

| Min/Max/Pas/Hat |

First you must create a group of trends. Double-click on the AddGroup
button. The following dialog box appears.

Add Group E

MName | MESIENT)
Paper color

(W | (S
AN

Grid color

[ [ =

ENEEEET_

Timeling labels
Mo labels
& Horizontal
" Horizontal (zmall
 Vetical
© Vertical [small]

Trend 'width |1 :00

Horizontal grid style——

Major increments |1 i)
inor increments |2

Cancel |

¥ Show Button bar

Configuring the group sets the appearance of the HyperTrend object when
it displays traces from that group. You can set different paper and grid
colorsfor different groups to help operators distinguish between them.

Give your group a name that clearly identifiesit. Be sure to set the Trend
Width for the period of time you want under observation for that group.
Graphs may have a default width, or time span, of anywhere from two
secondsto four years. The default Trend Width in the example dialog box
indicates atime span of 1:00:00 or one hour. See Numeric Data Members
in Chapter 2, How LookoutDirect Works, of the Getting Started with
LookoutDirect manual for more information on entering time constants.
After creating the HyperTrend object, you can make the trend width

adj ustable by connecting anumeric signal to the TrendWidth data member.
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Major increments specifies the number of heavy horizonta grid lines on
atrend graph. Thisvalue isindependent of the range of any trend
expressions.

Minor increments specifies the number of light horizontal grid lines
between the major increment grid lines on atrend graph. Thisvalueis
independent of the range of any trend expressions.

After you create agroup, you must add individual items. Right-click onthe
group you want to add atrace to. Select Add Item (or click on the Add
Item button). The following dialog box appears.

Add Item [ =]
URL = ||
Mumeric minimum or Numeric maximum or
Logical baze position: Logical TRUE height:
IU |1 0o
Line color: ™ Fullheight Logical
el [T
AN
Canicel

Right-clicking in the URL field displays the object selection dialog box
covering all the registered computers running LookoutDirect on your
network. Select the computer and process generating the value you want to
display on your HyperTrend chart. See the URL s section for more
information on this type of LookoutDirect connection.

Minimum and M aximum set the scale for the trace on your display. If you
are charting alogical datamember, position and height set the base display
line and the height of the trace from that point when your signal goes
TRUE. Minimum isthe bottom of the graph while Maximum isthetop of
the graph, regardless of the range of the expression. These settings create
an imaginary vertical scale and affect each expression independently.

For example, take two numeric expressions, both of which range from 0 to
50. Set the Minimum and M aximum to 0 and 100 on the first expression,
and -50 and 50 on the second. Thefirst expression plotsin the bottom half
of the chart while the second expression plotsin the top half of the chart,
even though they both fluctuate between 0 and 50.
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This figure shows the imaginary scale of the first expression
(where min. = 0 and max. = 100). Because the expression ranges from 0 to

50, it is plotted in the bottom half of the graph.
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This figure shows the imaginary scale of the second expression (where
min. = -50 and max. = 50). Becausethe expression rangesfrom0to 50, it is

plotted in the top half of the graph.

When both expressions are entered on a single trend graph, you get the
following effect. Notice the custom scales at either end of the graph.
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If you select Logical for the expression type, the minimum and maximum
settings changes to Position and Height. These two values now represent
anumber between 0% and 100%, and determine the baselinelocation of the
trend line and its unit height when the expression goes TRUE.

o o

T e W o
] 1 Il
15:01:30 150200 150230 150300

Use I nsert»Scale to label the values being charted according to your
minimum and maximum settings.

Comments HyperTrend objects access data from the Citadel database. Think of them
aswindowsinto your historical database. See Chapter 5, Developer Tour in the Getting
Sarted with LookoutDirect manual, and Chapter 7, Logging Data and Events, in the
LookoutDirect Developer’s Manual, for more information on specifying a point to be

logged to the Citadel database.

HyperTrends are updated as quickly as once per second, depending on
screen resolution, the size of the graph, and the trend width setting.
Computers with slow display adapters may slow down considerably when
you display alarge trend graph. On slower computers with slow display
cards (no graphics coprocessor), consider limiting the size of your
HyperTrends to |ess than one fourth the screen size.
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HyperTrend Data Members

Table 2-20. HyperTrend Data Members

Data Members Type Read | Write Description
ActiveGroup numeric yes yes Setswhich of the HyperTrend trace
groupsis active.
Enablel—- Enable 999 logical yes yes When TRUE, theidentified trend line

isvisible. When FAL SE, the trend
line hidden. The default valueis
TRUE. Trend lines are identified by
the group number followed by the
item number, so Enablel.2 would
refer toitem 2 in group 1.

Height1 — Height999 numeric yes yes Specifies the amplitude or height of
the identified trend line (distance
from baseline) when the logical
expression goes TRUE. Height
should be between 2 and (100 minus
position). Trend linesareidentified by
the group number followed by the
item number, so Height1.2 would
refer toitem 2 in group 1.

Max1 — Max999 numeric yes yes Specifies the top of the graph for the
identified numeric trend line (the
value of thetrended linewhen it isat
100 percent of the Y axis). Trend lines
are identified by the group number
followed by the item number, so
Max1.2 would refer to item 2in
group 1.

Minl—Min999 numeric yes yes Specifies the bottom of the graph for
the identified numeric trend line (the
value of thetrended linewhen it isat
zero percent of the Y axis). Trend
lines are identified by the group
number followed by theitem number,
so Minl.2 would refer toitem 2in
group 1.
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Table 2-20. HyperTrend Data Members (Continued)

Data Members Type Read | Write Description

Pos1 — Pos999 numeric yes yes Specifies the baseline location of the
identified logical trend line. Baseline
position should range should be 1-98.
(posl is associated with trend line 1)
Trend linesareidentified by thegroup
number followed by the item number,
so Pos1.2 would refer toitem 2 in

group 1.

TrendWidth numeric yes yes Specifies the span of time that the X
axis covers.

UseButtonBar logical yes yes When TRUE, the HyperTrend button

bar becomes visible on the control
panel. When FALSE, itisinvisible.
The default valueis TRUE.

Visible logical yes yes When TRUE, the HyperTrend
becomes visible on the control panel.
When FALSE, itisinvisible. The
default value is TRUE.

Converting Lookoutpirect 3.xx HyperTrends to Lookoutpirect 4

If you convert a process created in aversion of LookoutDirect earlier than
4.0 which contains a HyperTrend object that is displaying acomplex
expression, LookoutDirect automatically creates a named (expression) for
the converted HyperTrend to chart. To maintain your legacy HyperTrend
objects you must use or replace these (expression) objects.
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Integral

Integral is atotalizer—it totals the numeric Input signal. Thisclassis
typically used to total a measured flow rate.

Mame: W
Input = ||
Update = I
Time unit: I
Reset = I
()8 | Cancel | Help |

Input isthe numeric expression that you want to totalize or integrate.

Update can be alogical expression or numeric constant. If you specify
Updateasanumeric constant, it createsan internal Pulsetimer with apulse
period of the specified time and apul se duration of zero. See Numeric Data
Members in Chapter 2, How LookoutDirect Works, of the Getting Started
with LookoutDirect manual for information on entering time constants. If
you specify Update as alogical variable, the variable should pulse at the
desired frequency.

The Update expression extrapolates an interim total based on the current
total and the most recent Input value. The interim total isthen sent out as
the output. Thetotal iscalculated using the trapezoidal numeric integration
technique, and the total is corrected any time the incoming signal is
refreshed.

Time unit isanumeric expression used as the basis for unit time on the
Input signal. For instance, if the Input rateisin units of gallons per minute,
the Time unit should be entered as one minute (1:00) so the totalized flow
isin gallons. Typically the Time unit is one second (0:01), one minute
(2:00), one hour (1:00:00), or one day (1:00:00:00). However, you can
specify any unit, such as 5:23 (arate of change in Input units per five
minutes and 23 seconds).

Reset isalogical expression that resets the totalizer value to zero upon
transition from OFF to ON.

@ Note Integral does not have a display parameters dialog box. You can easily display the
result of the Integral output signal by referencing its data member in an expression.
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Integral Data Members

Table2-21. Integral Data Members

Data Member

Type

Read

Write

Description

(implicit)

numeric

yes

no

Totalized value

Comments The Update pulse forcesthe calculated total to continue changing between
Input signal updates. For example, if aremote RTU that is monitoring aflow rateis

polled every ten minutes, the Update pulse could be set at five seconds so the operator
can watch the totalized flow continue to change on the screen as an extrapolated val ue.
The corrected totalized valueis calcul ated any time the I nput signal refreshes—in this
case, every ten minutes.

If totalized values arelogged to a spreadsheet on adaily basis, for example,
and the total should be reset at the end of every day, use the update pulse
generated by the Spreadsheet object to reset the total—this guarantees that
the total is recorded before the totalizer is reset. The example on the
previous page totalizes the hourly flow for permanent datalogging by a
spreadsheet object named HourlySheet. Notice that the spreadsheet update
pulse Hour | ySheet . | ogged is used to reset the totalizer.

Related Objects Accumulator, Counter, Derivative
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Interval isan adjustable delay timer. When On/off signal transitionsto on,
its output turns on and the Timer delay begins to count down. At the end
of the delay countdown, the output signal turns OFF. If On/off signal is
dropped at any time, the output signal turns OFF, and the timer is reset.

Timer delay can range from 0.0 secondsto several years, and the effective
resolution is 0.1 seconds over the entire range. The timer display digitally
shows the time delay remaining. It is updated approximately once per
second. If the On/off signal islow, or thetime delay period has expired, the
timer display shows OFF.

Create Interval timer: E
Mame: Timerl

On/off signal = I
Timer delay = I
Dizplay format: I Mk:S5 - l

Ok | Cancel | Help |

The On/off signal isalogical expression while Timer delay isanumeric
expression. Normally, thisis a simple time constant such as 0:20 (twenty
seconds). See Numeric Data Membersin Chapter 2, How LookoutDirect
Works, of the Getting Started with LookoutDirect manual for information
on entering time constants.

Dizplay timer: Timerl E3

Text color
Background style Frame style
E;=;;==F ::°° ' Plate " Black

Background calor :: ::Zitangle ((; :‘;hr:f
;9=;;==F ::‘o‘ " Transparent

= Justify left & Justify centered  Justify right

oK I
i
—FI Cancel |
Font.. | 10 pt Arial Bald
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Interval Data Members

Table 2-22. Interval Data Members

Data Member

Type

Read

Write

Description

(implicit)

logical

yes

no

Logical timer value

Comments The Interval timer can be used to enforce a maximum run time for a pump.

Related Objects DelayOff, DelayOn, OneShot, Pot, TextEntry
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$Keyboard isaglobal object. Its data members represent the keyboard
function keys. Unlike other object classes in which you can create several
objects of the same class, you cannot create or delete $K eyboard objects,
but you can use the one supplied.

You can use the $K eyboard global object to perform such functions as
calling aparticular control panel, activating a batch sequence, or
acknowledging alarms by pressing a key.

Think of $Keyboard data members (which represent function keys on the
keyboard) as L ookoutDirect pushbuttons. Just as you can connect a
pushbutton to the activate data member of a panel, you can also connect a
$Keyboard data member to the activate data member of apanel. Such a
connection is shown in the following illustration.

Panell connections E
— Select member: :
writable: members: Eisting connections: St Db|ECL"|

activate
masimize
minirnize
print

Gelect | Iactivate

Parell. activate =

{hccept |

[%.$Kepboard f5

MNew logical connection Clear |
— Signals:
Tags: [class]  Path Mode: IHeIative j
In: IE paroikos. dy. natinst. com j e e ]
5l $Keyboard ", ctrl.f1-24
iy $5ystem " 24
-l Process] % shiftf1-24
Quit |
Paste | b K epboard 1 Help |

The logical expression, $Keyboar d. F1 calls up Panell any time a user
presses the F1 key on the keyboard. Similar connections could be made to
other panels. You can easily connect a different panel to each function key.

Just as easily, you can connect a function key to a batch process trigger.
When the key is pressed, (that is, when the $Keyboar d data member goes
TRUE) the batch is activated—reading batch ingredients from arecipe
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object, opening and closing valves, starting mixers, bottling finished
material, and so on.

You might also connect afunction key to $Al ar m ack. Thiswould enable
users to acknowledge alarms through a single keystroke.

$Keyboard Data Members

$Keyboard has 72 readable data members. Each data member represents a
unique key sequence, described in the following table.

Table 2-23. $Keyboard Data Members

Data M ember Type Read | Write Description

Ctrl-F1 - Ctrl-F24 logical yes no Each of these 24 data members
represent afunction key, F1 —
F24—when pressed in conjunction
with the Ctrl key. A given data
member returnslogical TRUE when
the Ctrl key and function key are
pressedtogether and FAL SE whenthe
keys are released.

F1-F24 logical yes no Each of these 24 data members
represent afunction key, F1 — F24. A
given data member returns alogical
TRUE when its associated function
key is pressed and FAL SE when the
key isreleased.

Shift-F1 - Shift-F24 logical yes no Each of these 24 data members
represent afunction key, F1 —
F24—when pressed in conjunction
with the Shift key. A given data
member returnslogical TRUE when
the Shift key and function key are
pressedtogether and FAL SE whenthe
keys are released.

Comments $Keyboard function keys are global in nature. Any time F1 is pressed, the
$keyboar d. F1 signal goes TRUE—regardless of what panel the user islooking at. If
you want a function key to be unique from one control panel to the next, use the Panel
object class function key data member. See Panel object class definition for more
information.
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Related Objects  L3Pushbutton, Pushbutton
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L3Pot
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L 3Pot is a potentiometer that you use to change numeric setpoint values.
Y ou can display pots on acontrol panel asaknaob, vertical slider, horizontal
dlider, increment/decrement pushbuttons, or digital entry. Y ou can also use
pots as multiple-position switches.

If you change the background color of a panel and add a Pot object
displayed asa dlider, its color is always gray. To change the background
color of aPot to match your panel, select the Pot object, then pick
Change»Background Color from the menu.

New potentiometer: | ]

Tag: IPressSetPoint

Minirmurm: |125
Maxirnurm: |1?5
Fesolution: |.1

—Position source

Cancel

i

 Local
o+ Remote
Position = IPLC1.HiPressAIarm

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

Minimum isthe lowest value signal the Pot will generate.
Maximum is the highest value signal the Pot will generate.

Resolution isthe smallest increment of change, or detent spacing the Pot
supports.

Position sour ce determines where the value of the Pot resides. L ocal
indicates the value of the Pot lies within the object itself—on the control
panel.

Remote pots get their values from aremote source, often the register on a
controller they are connected to. Adjusting the Pot changes the valuein the
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register, and changing the valuein the register adjuststhe Pot. In effect, the
Pot istracking aremote value. Thisis especially useful when you want to
prevent LookoutDirect from changing the value of setpoints or registers
upon initial startup, or reconnection of lost communication. When you use
this style Pot you are creating a kind of looped signal. Half theloop is
formed when you connect the controller register to the Pot with the
Position expression, whilethe second half isformed when you connect the
Pot output signal to the controller register. Position isanumeric
expression. Do not forget to complete the second half of the loop with the
Object»Edit Connections... command.

Much like Remote Pots, DDE (Dynamic Data Exchange) Pots get their
values from aremote source. This could be acell in a spreadsheet, another
DDE aware application, or asecond copy of LookoutDirect running on the
network. The last DDE parameters used on any object automatically
become the default values for any new DDE object. See Chapter 5,
Dynamic Data Exchange, of the LookoutDirect Developer’s Manual for
more information on Service, Topic, and Item parameters.

Controal security level specifiesthe minimum security level operators
must have to gain access to thisindividual object, and thus control it.

The L og events option creates a permanent audit trail for the object—who
did what and when. All adjustments of the Pot arelogged to disk, including
thetime of the adjustment, the operator account name, and what adjustment
was made. See Chapter 7, Logging Data and Events, in the LookoutDirect
Developer’s Manual for more information on event logging.

Insert: PressSetPoint | ]

BEE

() K] (2] (4

knaok

Cancel |

@ Note You can modify the background color on vertical and horizontal sliders with the
Change»Background color ... menu command. You can modify the font and font color of
digital pots using Change commands.
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L3Pot Data Members

Table 2-24. L3Pot Data Members

Data Member

Type

Read

Write

Description

(implicit)

numeric

yes

no

Current value

decrement

logical

no

yes

When this data member value
transitionsfrom FALSE to TRUE, the
implicit value of the Pot object
decreases by the Pot Resolution
amount.

enable

logical

no

yes

If TRUE (the default), enables DDE.
If FALSE, disablesDDE. The default
valueison. Thisinput isignored for
non-DDE TextEntry objects.

enterValue

logical

no

yes

Under specific circumstances, when
this value transitions from FALSE to
TRUE, pops up a Enter new value
dialog box for an operator to usein
entering avalue for the pot. Seethe
note following the table for more
detailed information.

The enterValue data member is
designed for use under unusual
circumstances, in particular when
pointing devicesarenot availableona
computer running LookoutDirect.
Because of its unusual operation, this
data member should not be used
unlessit is necessary for hardware
reasons.

increment

logical

no

yes

When this data member value
transitions from FAL SE to TRUE,
the implicit value of the Pot object
increases by the Resolution amount.

visible

logical

no

yes

When FALSE, the Pot object cannot
be seen on the display panel. When
TRUE, the Pot can be seen and
controlled.
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@ Note When the ent er Val ue input transitions from FALSE to TRUE, and
if the Pot isvisible,
if LookoutDirect is not in edit mode, and
if the Pot has at |east one digital display,

The Enter new value dialog box pops up so an operator can input avalue, just asif he had
clicked on the digital display.

The numeric format and position used for the dialog box are based on the digital display
for a pot.

Evenif the panel containing the Pot digital display isinactive, the Enter new valuedialog
box will pop up. You can prevent this by predicating theent er Val ue input on the panel’s
acti ve data member.

Comments Potentiometers are one of the most common control objects used in
process controls. Using Pots, a plant operator can make setpoint changes with the
mouse. L 3Pots also work well as HOA switches. To create an HOA switch with a Pot,
specify the minimum as 1, the maximum as 3, and the resolution as 1.

The increment and decrement data members enable quick connection of

pot objectsto $K eyboard and Panel function keys, and screen Pushbuttons.
These are often used to control Pot objects when LookoutDirect isrunning
on anindustrial PC platform that has restricted or no mouse functionality.
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L3Pushbutton

L 3Pushbutton generates alogical signal for receipt by other objects. A
pushbutton changes state when you position the cursor over it and pressthe
mouse button, trackball, touchscreen, or space bar. The pushbutton remains
depressed and the output signal remains high until you rel ease the button.
If aVerify on messageis defined, the operator must first acknowledge the
message, then the output signal goes high, but only momentarily.

Create pushbutton | ]
Tag: IMotorStanPb

Button text: IStart

“erify on = I“DD wou want to start Matar 27"

—Position source
 Local

o+ Remote
Position = |PLC.C101

' DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

oK I Cancel |

Button text displays the specified text on the pushbutton.

Use Verify on to create a dynamic text expression to be displayed in a
message dialog box. See Chapter 6, Security, in the LookoutDirect
Devloper’s Manual for more information on security.

MotorStartPb =]

@ Do you want to start Motor 27

Mo |
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Position sour ce determines where the value of the pushbutton resides.
L ocal indicates the value of the pushbutton lies within the pushbutton
itself—on the control panel. If the pushbutton is not depressed its signal
is OFF, if depressed its signal is ON.

Remote pushbuttons get their values from a remote source, often the
register in a controller they are connected to. Depressing the pushbutton
changes the status of the register, and changing the status of the register
depresses the pushbutton.

The Remote option is especially useful when you want to prevent
LookoutDirect from changing the value of setpoints or registers upon
initial startup, or reconnection of lost communication. When you use this
style of pushbutton you are creating a sort of looped signal. Half the loop
is formed when you connect the controller register to the pushbutton with
the Position expression, while the second half isformed when you connect
the pushbutton output signal to the controller register. Positionisalogical
expression. Do not forget to complete the second half of the loop with the
Object»Edit Connections... command.

When you select the Remote option, you can choose whether or not the
pushbutton latches its output. The Latch output check box configures
LookoutDirect for controlling alatching-relay.

When auser clicks on a pushbutton that has latching selected, the
pushbutton remains depressed, sending an ON signal (TRUE or high) until
the Remote Position signal turns ON. Assume for exampl e that an operator
clickson Mot or St ar t Pb, configured previoudly. The pushbutton remains
pushed in, sending a TRUE signal, until PLC.C101 goes TRUE. As soon
as PLC.C101 goes TRUE, the pushbutton releases.

Much like Remote pushbuttons, DDE (Dynamic Data Exchange)
pushbuttons get their values from aremote source. Thiscould beacell ina
spreadsheet, another DDE aware application, or a second copy of
LookoutDirect running on the network. See Chapter 5, Dynamic Data
Exchange, in the LookoutDirect Developer’s Manual for information on
Service, Topic, and Item parameters.

Contral security level specifiesthe minimum security level operators
must have to gain access to thisindividual object, and thus control it. See
Chapter 6, Security, in the LookoutDirect Developer’s Manual for more
information on security.

The L og events option creates a permanent audit trail for the object—who
did what and when. Any depression of the pushbutton is recorded to disk,
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including the time the button was depressed, and the operator’s account
name. See Chapter 7, Logging Data and Events, in the LookoutDirect
Developer’s Manual for more information on logging events.

Display pushbutton: Pbl
Texst color (Etyle
E;=;;==F =... f:' ?:ﬁ;osr;arent

Button color
[ OmCEENE .
ETENEEE | e |

O Justifleft @ Justify centered © Justify right

(]

Font... | 10 pt Arial Bold

™ Use as default

L3Pushbutton Data Members

Table 2-25. L3Pushbutton Data Members

Data Members Type Read | Write Description
(implicit) logical yes no Value of object (TRUE whenbuttonis
depressed)
enable logical no yes If TRUE (the default), enables DDE.

If FALSE, disablesDDE. The default
valueison. Thisinput isignored for
non-DDE TextEntry objects.

visible logical no yes When FAL SE, the pushbutton cannot
be seen on the display panel. When
TRUE, the button can be seen and
controlled.
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L3Switch generates alogical signal for receipt by other objects. Switches
change state when you click on them with a mouse button, trackball,
touchscreen, or space bar on your keyboard.

- —Position source
Tag: ISW|tch1
) .  Local
Action wverification messages —
On = I“AreYou Sure?" Position = IPLC1Pump?4|
off= | - DDE
EEfIEE I
Cantral security lewvel: I? ¥ Log events
i I
Ok I Cancel | - l—

UseAction verification messagesto create dynamic text expressionsto be
displayed in message dialog boxes. See Chapter 6, Security, in the
LookoutDirect Developer’s Manual for more information on security.

Switch1 =]

@ Are You Sure?

Position sour ce determines where the value of the switch resides. L ocal
indicatesthe value of the switch lieswithin the object itself—on the control
panel. If the switch isup the signal is ON, if down the signal is OFF.

Remote switches get their values from aremote source, often the register
on acontroller they are connected to. Flipping the switch changesthe status
of the register, and changing the status of the register flips the switch.

The Remaote option is especially useful when you want to prevent
LookoutDirect from changing the value of setpoints or registers upon
initial startup, or reconnection of lost communication. When you use this
style switch, you are creating a sort of looped signal. Half theloop is
formed when you connect the controller register to the switch with the
Position expression, whilethe second half isformed when you connect the
switch output signal to the controller register. Notice Position is alogical
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expression. Do not forget to complete the second half of the loop with the
Object»Edit Connections... command.

Much like Remote switches, DDE (Dynamic Data Exchange) switches get
their values from aremote source. This could be a cell in a spreadsheet,
another DDE aware application, or a second copy of LookoutDirect
running on the network. See Chapter 5, Dynamic Data Exchange, in the
LookoutDirect Developer’ s Manual for more information on Service,
Topic, and Item parameters.

Control security level specifies the minimum security level operators
must have to gain access to thisindividual object, and thus control it.

The L og events option creates a permanent audit trail for the object—who
did what and when. All adjustments of the switch are logged to disk,
including the time the switch was flipped, the operator’s account name,
and the direction the switch was flipped. See Chapter 7, Logging Data and
Events, in the LookoutDirect Developer’s Manual for moreinformation on
event logging.

Display switch: Switchl B
" Standard ‘ :
On off

S|
\

N
\

&«

N
\\\\\\\\\\\\\\

Cancel |

You can replace the standard switch types with custom graphic symbols.
If you decide to use custom graphics, you must specify both symbol
parameters, On and Off. See Chapter 2, Graphics, in the LookoutDirect
Developer’s Manual for more information on creating custom graphic
symbols and the use of Transparent pixels.
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Table 2-26. L3Switch Data Members

Data Members

Type

Read

Write

Description

(implicit)

logical

yes

no

L3Switch Position

enable

logical

no

yes

If TRUE (the default), enables DDE.
If FALSE, disables DDE. The default
valueisON. Thisinput isignored for
non-DDE L 3TextEntry objects.

visible

logical

no

yes

When FALSE, the switch object
cannot be seen on the display panel.
When TRUE, the switch can be seen
and controlled.

Comments If aswitch with more than two positions is needed, use a Radiobutton

object instead.

Related Objects L3Pushbutton, L3Pot, Pushbutton, Pot

© Automationdirect.com
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L3TextEntry
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With L3TextEntry you can manually enter textual noteswith the keyboard.
These notes may contain any combination of numeric and alphanumeric
characters; however, the result of your entry is converted to atext value.
Just like any other text expression in LookoutDirect, your note can be
logged to disk, connected to other data members that accept text signals,
and so on. The note is saved and displayed as a single line entry—you
cannot embed carriage returns into the message.

New TextEntry: | ]

Tag: ITextE ntryl

Entry prompt:

IReason for Setpoint change

— Textsource

& Local
- Remote

EasiticEn = I

i DDE

EEfIEE I
i I
[teri I

Contral security level: ID V¥ Log evants

Ok I Cancel |

Entry prompt isthetext that appears at the top of the text entry dialog box
when an operator selects the text entry pushbutton.

Text sour ce determines where the user-entered text resides. L ocal
indicates the user-entered text lies within the object itself—on the control
panel.

Remote indicates that the user-entered text resides in aremote source,
such as atext expression or another TextEntry object.

Much like Remote TextEntry objects, DDE TextEntry objects get their
values from aremote source. Thisisthe option you useto tiethe text to a
cell in a spreadsheet, a database lookup table, or any DDE aware
application—including a second copy of LookoutDirect running on the
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network. See Chapter 5, Dynamic Data Exchange, in the LookoutDirect
Developer’s Manual for more detailed information on Service, Topic and
Item.

@ Note Thelast DDE parameters used on any object automatically become the default
values for any new DDE object.

© Automationdirect.com

Control security level specifiesthe minimum security level operators
must have to gain access to thisindividual object, and thus control it.

The L og events option creates a permanent audit trail for the object—who
did what and when. When selected, all text entriesin this object arelogged
to disk. Each entry includes the time of the entry, the operator’s account
name, and what entry was made. See Chapter 7, Logging Data and Events,
in the LookoutDirect Developer’s Manual for more information on event

logging.

LookoutDirect presents the following display parameters dialog box after
you define the object. It lets you define the text font and presentation style.

Dizplay TextEntry: TextEntryl
Text color Back 4 st r ul
ackground style rame style
E;=;;==F b & Plate % Black

B ackground colar " Inset ™ wihite

" Rectangle ™ Mone
I_D.I_I_..I_ ::o. £ Tranzparent
(B 18 [ I

 Justifpleft & Justify centered € Justify right

DKI

D Cancel |

Font... | 10 pt Arial Bold
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L3TextEntry Data Members

Table 2-27. L3TextEntry Data Members

Data Members Type Read | Write Description
(implicit) text yes no Current, user-entered text
enable logical no yes If TRUE (the default), enables DDE.
If FALSE, disables DDE. The default
valueis ON. Thisinput isignored for
non-DDE TextEntry objects.
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LatchGateislatched on and off by two incoming signals. It retainsthe state
of the signal that most recently went high, regardless of the state of the
other signal. When the Turn Off signal transitions from OFF to ON, the
LatchGate output goes OFF until the Turn On signal transitionsfrom OFF
to ON. The output signal does not change when either incoming signal
transitions from ON to OFF. Both Turn Off and Turn On are logical

eXpressions.

LatchGate Data Members

Create LatchGate E
M ame: ILatchG atel

Tumn On = ||
Tum Off = |

ok |

Cancel Help

Table 2-28. LatchGate Data Members

Data M ember

Type

Read

Write

Description

(implicit)

logical

yes

no

Logical output signal value

Comments Two pushbuttons connected to the Turn On and Turn Off expressions of
a LatchGate create pushbutton start/stop controls for a pump or other device.

Related Objects Flipflop

© Automationdirect.com
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Loader
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Use the LookoutDirect Loader to load or unload a L ookoutDirect process
in responseto alogical trigger. Using a Loader object in conjunction with
aMonitor object is how you create failover redundancy with
LookoutDirect. See Chapter 10, Redundancy, in the LookoutDirect
Developer’s Manual for more information on redundancy.

Create Loader E
Mame: Frocess Mame: I
Process File: I Browse. .. |

— State Information:
' Save State File with Process Fils
7 Save State File in Lookout Folder [Based on Process Name]
™ Save Standby State Fil:

I Browse.. |

V' Save state file(s) every IBD [1-1440) minutes.

— Citadel D atabase:
V' Use Default Values
Eomputer Hame:

JSANJEEY
LEitadel|latabase Falder:
Id:\lookout4.0 betaZ?hdatabase

Load = I Unload = I

QK I Cancel | Help |

You may notice that the information in the State I nfor mation and Citadel
Database sections of this dialog box are the same as those areasin the
Create Process dialog box and, in the case of the Citadel Database
section, the System Options dialog box. Just as the Citadel Database
section of the Create Process dialog box overrides the system database
|ocation settings for a particul ar process, any settings you makein the

L oader object for database |ocation or saving of state files override both
system defaults and whatever settings you may have made when you
created the process being | oaded.

Process Name is the name that the process runs under when you open the
ProcessFile. You can use aprocess name other than the one used when the
process file loaded was created.

Process Fileis the name of the file this Loader object will load when
activated. You must enter acomplete path to thefile. You can specify afile
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from another computer on your network, but you must map the location on
the remote computer as a network drive on your own computer first.

The State | nfor mation section of this dialog box lets you set where
LookoutDirect saves state files for the process just |oaded, and under what
name the files are saved.

Select Save State File with Process File to save the state file in the
location where the process file was opened.

Select Save State Filein L ookoutDirect Folder to savethe statefileinthe
LookoutDirect folder of the copy of LookoutDirect your are currently
running. The state file name is the same as the process name.

Select the Save Standby State File checkbox to save one or more extra
copiesof the statefilein alocation of your choosing. Enter acomplete path,
including state file name, to each location you want to save a state file.

If you are saving the state file to more than one backup or aternative
location, separate the paths with the vertical bar (] ) operator symbol.

Check the Save State File(s) every NNNN (1-1440) minutes option to set
the frequency with which LookoutDirect saves the state file. The
LookoutDirect default is 60 minutes.

The Citadel Database section setsthe location of the Citadel database that
LookoutDirect logs data to for the process you load. If you check the Use
Default Values checkbox, LookoutDirect uses the default location set in
the System Options dialog box of any instance of LookoutDirect running
the process.

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

To designate a specific computer and path for your process to log data to,
enter the fully qualified network name for the target computer in the
Computer Name field, and the complete path to the target database
directory in the Citadel Database Folder field.

Load isthelogical signal you use to activate the Loader and load the
process.

Unload isthelogical signal you useto activate the Loader and unload the
process you loaded earlier.
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The Loader can only load one process at atime, and can only load aprocess
to run inside the instance of LookoutDirect currently running the process
that contains the Loader.

To load multiple processes with one trigger, you must use multiple Loader

objects.

Loader Data Members

Table 2-29. Loader Data Members

Data Member

Type

Read

Write

Description

SaveWithProcess

logical

yes

no

When TRUE, LookoutDirect saves a
state file in the same location as the
processfile it contains the state for.

DatabaseComputer

text

yes

no

Sets the computer on which
LookoutDirect savesCitadel database
files.

DatabaseFolder

text

yes

no

Sets the folder in which
LookoutDirect saves Citadel database
files.

Failure

logical

yes

no

Monitor this data member to be
derted if aload attempt fails.

Failuretext

text

yes

no

Returnsthereason for afailuretoload
the process designated by the loader.

Load

logical

yes

yes

Triggers the loader to load the
designated processfile.

ProcessFile

text

yes

no

Name of the process the loader loads
when activated.

ProcessName

text

yes

no

Specifies the process name a loaded
process runs under.

SavePeriod

numeric

yes

no

Sets how often, in minutes, that
LookoutDirect saves the state file for
the loaded process.

SaveWithL ookoutDirect

logical

yes

no

When TRUE, LookoutDirect saves
the state file in the LookoutDirect
directory, using Pr ocessNane asthe
name for the state file as well.

Object Reference Manual
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Table 2-29. Loader Data Members

Data Member Type Read | Write Description
StandbyFile text yes no Complete path to the location in
which you want L ookoutDirect to
save copies of the state file.
Unload logical yes yes Triggers the loader to unload the
designated process.

Loader Error Messages

© Automationdirect.com

Load: No processfile specified
Specify a processfilein the ProcessFile field.

L oad: No process name specified
Name your process in the ProcessName field.

Load: Process already exists: |oadername.processname
The process specified by your Loader object is already running under that

name in thisinstance of LookoutDirect. Only one process may run under
each process name.

Load: No state file specified

You must specify state file information for any process you load with a
L oader object.

Load: Invalid process name

You have chosen aninvalid process name. See the Object Names sectionin
Chapter 4, Using LookoutDirect, of your Getting Sarted With
LookoutDirect manual for detailed information on valid LookoutDirect
process and object names.

Load: Invalid database computer name

The computer name you have entered in the Computer Name field is not
registered as being a part of your LookoutDirect network. Check the
spelling of the name or register the computer through the L ookoutDirect
Object Explorer or the LookoutDirect Connection Browser.

Load: Invalid database folder

Check the path you have entered in the Citadel Database Folder field to
make sure the path you entered does exist on the computer specified in the
Computer Name field.
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Load: Can't open processfile processfilename

L ookoutDirect was unable to open the file pr ocessfi | ename. Check to
see that the file existsin the specified location and has not been corrupted.

Unload: No process name specified

Enter the name of the process you want to unload in the Process Name
field.

Unload: Process not found

L ookoutDirect must be running a process with the name specified in the
Process Name field for the Loader to unload a process. If no process with
the specified name is running when the L oader attempts to unload a
process, LookoutDirect returns this error message.
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Maximum actively calculates the maximum value of Data over time.
Maximum is only active when the Enable expression is TRUE. It resetsto
zero when the Reset expression transitions from OFF to ON. Maximum
also maintains an array of up to 35 previous maximum values. If Enableis
left blank, the object always actively calculates the maximum. Datais a
numeric expression while Reset and Enable are logical expressions.

Create Magimum

Hame: W

Data = l—
Rest= [
Enable = l—

akK I Cancell Help |

@ Note Maximum does not have a display parameters dialog box. However, you can easily
display Maximum by referencing it in an expression.

Maximum Data Members

Table 2-30. Maximum Data Members

Data Members Type Read | Write Description

(implicit) numeric yes no Current maximum value

1-35 numeric yes no Previous maximum values. Signal 1isthemost
recent prior maximum since the Reset
expression went high.

DataReset logical no yes Upon transition from FAL SE to TRUE, resets

to zero dl data members—including the
current maximum value and all previous
maximum values.

Comments The Reset interval could be aregular pulse interval created by a
TimeOfxxxx timer, so that the pulse is synchronized to the top of the hour or day. For
example, if you want to calculate the daily maximum flow rate, use the output signal
from a TimeOfDay timer or a daily Spreadsheet object to reset the maximum
calculation at the beginning of each day.

Related Objects Average, Minimum, Sample, SampleText
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Meter

The Meter object displaysthe Signal expression in avertical bar graph
format or asasweeping needle on aspeedometer dial. Meter display values
change depending on the derived numeric value of the Signal expression.

Create Meter E
Meter Type: IVerlical Bar 'l

Signal = I

—Indicator——————————— [~ Tick Marks

I airnuirn: I Major Divisions:

1]

Hinirnuim: Minor Divisiors:

100
0
Color: _l Color:

— Meter Label  Tick Label

Text: IMetar Decimal Places: |!
Colar: _l Caolor:

l

T

|

Minimum isthe lowest value signal the pot will generate.

Indicator parameters include Maximum and Minimum which define the
span of the signal to be displayed. The Indicator Color isthe color of the
needle or vertical bar fill.

Meter L abel parameters allow for a Text label to be assigned during the
meter configuration and the text Color to be selected.

Tick Marksoptionsinclude parameters for the number of Major Divisions
and the number of Minor Divisions along with a selection for the color of
thedivisions.

@ Note The Minor Divisions are the number of minor ticks between each two major
divisions. Thus 5 Magjor Divisions and 4 Minor Divisionswill result in whole number
divisions, similar to 11 Mgjor Divisions and 4 Minor Divisions.

Tick Labels optionsinclude parameters for the number of Decimal Places
to be displayed on the numeric label of the Major Divisions along with a
selection for the color of the numeric label.
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Table 2-31. Maximum Data Members

Data Members Type Read | Write Description
(implicit) numeric yes no Current value of signal parameter
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Minimum

Minimum actively cal culates the minimum level of Data over time.
Minimum is only active when the Enable expression is TRUE. It resetsto
zero when the Reset expression transitions from OFF to ON. Minimum
also maintains an array of up to 35 previous minimum values. If Enableis
left blank, the object isaways actively calculating the minimum. Dataisa
numeric expression while Reset and Enable are logical expressions.

M ame: IMinimum‘I

Data = I

Reset = I

Enable = I

ak. | Cancel | Help |

@ Note Minimum does not have adisplay parametersdialog box. You can easily display the
Minimum value referencing it an expression.

Object Reference Manual
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Table 2-32. Minimum Data Members

Data Members Type Read | Write Description
(implicit) numeric yes no Current minimum value
1-35 numeric yes no Previous minimumvalues. Signal 1is
the most recent prior minimum since
the Reset expression went high.
DataReset logical no yes Upon transition from FAL SE to

TRUE, resets to zero all data
members—including the current
minimum value and all previous
minimum values.

Comments The Reset interval could be aregular pulse interval created by a
TimeOfxxxx timer, so that the pulse is synchronized to the top of the hour or day. For
example, if you want to calculate the daily minimum flow rate, use the output signal
from a TimeOfDay timer or adaily Spreadsheet object to reset the minimum
calculation at the beginning of each day.

Related Objects Average, Maximum, Sample, SampleText
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Monitor

The LookoutDirect Monitor object isintegral to LookoutDirect
redundancy. The Monitor object maintains a connection with a data
member in any process you want to watch from another computer or
process. If the dataflow from that source stops, the Monitor signalsthe halt,
allowing you to respond.

Using a Monitor object in conjunction with a L oader object is how you
create failover redundancy with LookoutDirect. See Chapter 10,
Redundancy, in the LookoutDirect Developer’s Manual for more
information on redundancy.

Create Monitor: E

MName: IMonitor‘I

Output goes high if connection to URL
fl
is lost for more than I seconds.

QK I Cancel | Help |

In the Output goes high field enter adatamember in the process you want
tomonitor. If the dataquality of that expression goes bad for more than the
number you enter in the seconds field, the monitor goes high (TRUE),
letting you know there is a problem with the process.

Monitor Data Members

Table 2-33. Monitor Data Members

Data M ember Type Read | Write Description

(implicit) logical yes no Goes TRUE when the data member
the Monitor is watching cannot be
accessed after a specified length
of time.

timeout numeric yes no Thelength of timein secondsthat the
data member being monitored must
be unavailable before the Monitor
goes TRUE.
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Multistate

Multistate displays different graphics on a control panel as dictated by the
values of Conditional expressions. Y ou can use up to six Graphic files,

but at least one isrequired. Multistate determines which graphic to display
based on the order and current status of your Conditional expressions. If
several Conditional expressions are true at once, Multistate displays the

graphic associated with the first true expression.

New Multistate

M ame: IMS‘I

Conditional expressions:

o
o
b1
=
o
T
2

777 V770 77 77 T o) =

Else if = I

Else if = I

Else if = I

Ekeif= |

Elze

QK I Eancell Help |

Conditional expressionsmust result in logical values (TRUE or FALSE).
See the Animator section for more information about constructing logical
statements. Double-click in a Graphic file box to select the graphic you
want to use.
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Multistate Data Members

Table 2-34. Multistate Data Members

Data members Type Read | Write Description

none — — — Muultistate objects do not have data
members

Comments By creating several graphic images that depict a sequence of events,
Multistate can be used to create animation sequences on control panels such as
hydraulic pistons moving back and forth. A more typical use of Multistate is for
three-color pilot lights, where green represents running, red represents stopped,
and yellow represents failed, for example.

For smooth, high speed animations, use the Animator object.

Related Objects Animator
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Neutralzone

Neutralzone is an ON/OFF Controller. It functions the way a home air
conditioning thermostat does; if the temperature rises above acertainlevel,
the above data member goes TRUE (turning the A/C on). When it drops
below alower temperature, the bel ow data member goes TRUE (turning
the A/C off).

When the incoming Signal value rises above both L ow limit and High
limit, the data member above turns on, and the data member bel owturns
off. When the incoming Signal value drops below both L ow limit and
High limit, above turns off, and bel owturns on. The above and bel ow
data members do not change state when the signal value falls back within
thetwo limits (within the neutral zone). Signal, High limit, and L ow limit
are al numeric expressions.

M ame: IW
Signal = ||
High limit = |
Low limit= |
QK | Cancel | Help |

The previous discussion assumes numeric constants for both limits.
However, you could use variable setpoint signals from Pot objects so an
operator could dynamically adjust Neutralzone behavior.

@ Note Neutralzone does not have adisplay parameters dialog box. You can easily display
the result of Neutralzone output signals by referencing its data membersin an expression.
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Neutralzone Data Members

Table 2-35. Neutralzone Data Members

Data Members

Type

Read

Write

Description

above

logical

yes

no

ON if signal is greater than both
limits, OFF if signal is less than both
limits, and does not changeif signal is
between both limits

below

logical

yes

no

ON if signal isless than both limits,
OFF if signal is greater than both
limits, and does not changeif signal is
between both limits

Comments Y ou can use this object to turn pumps on and off or open and close valves
based online pressures or tank levels. Neutral zone objects prevent pumpsfrom cycling
on and off around asingle setpoint, just asan air conditioning thermostat preventsyour
home air conditioner from incessantly starting and stopping.

Object Reference Manual

Often the term deadband is mistakenly used to describe a neutral zone.
However, deadbands refer to the amount of change a numeric value must
travel in the reverse direction before the output numeric value beginsto

change.
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OneShot isan adjustable delay timer. When On/off signal transitionsto on,
the output signal goes TRUE and the Timer delay begins to count down.
At the end of the delay countdown, the output signal goes FALSE.

Unlike the Interval timer, the OneShot timer output remains on for the
Timedelay period even if On/off signal goes FAL SE. So a OneShot timer
requiresonly amomentary signal to beginthe Timer delay period. Pulsing
the On/off signal during the time delay period does not extend the time
delay period of a OneShot timer.

Create OneShot timer: E
Mame: Timerl

On/off signal = I
Timer delay = I
Dizplay format: I Mk:S5 - l

Ok | Cancel | Help |

The On/off signal isalogical expression while Timer delay isanumeric
expression. Normally, thisis a simple time constant such as 0:20 (twenty
seconds). See Numeric Data Membersin Chapter 2, How LookoutDirect

Works, of the Getting Started with LookoutDirect manual for information
on time constants.

Timer delay can range from 0.0 seconds to severa years. The effective
resolution is 0.1 seconds over the entire range.

The object is represented on a control panel by showing the time delay
remaining in the format defined by the Display for mat parameter. Itis
updated approximately once per second. If the delay period has expired,
it shows OFF.
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Lot CIDEI—II—I—III— Background style Frame style
|| @ e " Black
oREmRERC G| cre | o
Eizalgaune] s ¢ Rectangle * Mone
;9=;;==F :':. € Transparent
ity left & Justify centered © Justify right
oK I
#
J Cancel |
Font... | 10 pt Avial Bold
OneShot Data Members
Table 2-36. OneShot Data Members
Data Member Type Read | Write Description
(implicit) logical yes no Logical timer value

Comments Y ou can use the OneShot timer to hold avalve open for aset period of time
after a pushbutton is pressed, or to prevent pump starts from occurring too rapidly in

succession.

Related Objects DelayOff, DelayOn, Interval, Pot, TextEntry

Object Reference Manual
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Pager is an object class L ookoutDirect uses to contact a numeric or
alphanumeric pager through a modem, sending a message to the pager.

Mame: IF'ager‘I

Pager type: INumeric Only vl

Fager number = |“555'5555“
I"Lookout numberic Page 123-4567"

Meszage =

Mumeric Only p

Drelay: I‘I 2 zeconds

Baud rate: |12DD 'l
Serial port: ICDM'I j

Communication alarm pricrity: I8

QK I Cancel | Help |

Mame: IF'ager‘I

Pager type: IAlphanumeric A l

Fager number = |“555'5555“
I"Lookout numberic Page 123-4567"

Meszage =

Alphanumeric p

Terminal number: |392250594

Fietry attempts: I4 Feceive timeout: 2000 MEecs

Baud rate: I‘I 0 > l
Serial port: ICDM'I j
I_

Communication alam priority: |2

QK I Cancel | Help |

Pager type determines whether the Pager object operatesin numeric only
or alphanumeric mode. A detailed description of the operation of these two
modes follows.

Pager number is the phone number of the pager you want to contact.
When the Pager object isin Alphanumeric mode, thisnumber corresponds
to the pager ID number.
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M essage is the message you want to send to the pager. Notice that in
Numeric Only mode only numeric characters are sent.

Delay is how long the Pager object waits after dialing the pager number
before it dials the message number. This parameter isvalid in Numeric
Only mode only.

Terminal number isthe phone number of the remote paging terminal you
want to contact. This parameter isvalid in Alphanumeric mode only.

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with adeviceif it isnot getting a
valid response. After it tries the number of Retry attempts specified, the
Pager object generates an alarm and releases the COM port. Refer to
Chapter 3, Serial Communications, in the LookoutDirect Developer’s
Manual for more information. This parameter isvalid in Alphanumeric
mode only.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from adevice before retrying the request. This parameter isvalid
in Alphanumeric mode only.

Baud r ateindicatesthe baud rate L ookoutDirect usesto communicate with
the modem and paging terminal.

Serial port specifieswhich COM port L ookoutDirect usesto communicate
with your modem. You must have this COM port configured as dial-up
under Options»Serial Ports.

Communication alarm priority determinesthe priority level of alarms
generated by the Pager object. You can relate such alarms to
communications with the modem or with the remote paging terminal.

Pager Data Members

Table 2-37. Pager Data Members

Data M ember Type Read | Write Description
Message text no yes | Pager message
Phone text no yes | Individual pager phone number or Page ID
number
Send logical no yes | Sendsthe message ontransition from FALSE
to TRUE
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Pager Object Modes

Numeric Only

In Numeric Only mode, the Pager object establishes a connection with
your local modem. Once this connection has been established and the pager
number dialed, the Pager object waitsfor the time specified by Delay, then
dialsthe number that isthe message. Because the Message datamember is
atext value, the Pager object in Numeric Only mode omits any
non-numeric characters from the message when it is sent.

Alphanumeric Mode

In Alphanumeric mode, the Pager object actually establishes aconnection
with a remote paging terminal, then transmits an a phanumeric message
using Telocator Alphanumeric Protocol (TAP) version 1.8. TAPisan
industry standard protocol for paging terminals that accept al phanumeric
pages. Alphanumeric messages are limited to 250 characters. The text
value in the Message data member will be truncated to thislength if it is
longer.

Pager Serial Port Settings

Notice that there are two different retry settings that affect the operation
of the Pager object in Alphanumeric mode. Theretry settingsin the Pager
object dialog box govern serial communications with the remote paging
terminal. This means that after the two modems have connected and
finished handshaking, and the serial transaction is underway, each
individual frame istimed by the Receive timeout setting, and retried

the number of times specified by Retry attempts.

These retry settings will not dial the phone number again if the remote
paging terminal for some reason does not answer or is busy, which happens
occasionally. This setting and other important modem settings (including
the AT initialization string that the Pager object must use on your modem)
can be found in Option»Serial Ports, and should be chosen carefully.
These settings are important in both Pager object modes.

@ Note You may have to increase your Receive Gap setting from its default of 5to
something closer to 20 or 25. You must also have your COM port configured as dial-up.
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Pager Queueing

The Pager object queues up to 10 messagesin either mode. If the object is
in the process of sending out a page and the Send data member goes high
again, the current value of the Message data member will be queued and
sent out when the Pager object has time. Messages that are already in the
queue will not be duplicated.

Pager Status Messages

Object Reference Manual

Paging terminal refused logon
Alphanumeric only error code

Paging terminal forced disconnect
Alphanumeric only error code

Paging terminal NAK ed block transmission
Alphanumeric only error code

Paging terminal abandoned block transmission
Alphanumeric only error code

No response within timeout period
This means that the modem is not responding to LookoutDirect requests.

Queuefull

The paging queue currently has 10 pagesin it, and will not accept any more
until at least one of those pagesis successfully sent.

Garbled response
A response from the modem was corrupted or in an unrecognizable form.
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Panel isaunique object classthat accepts display membersof other objects.
Panels (Control panels) are awindow into your process you can use to
monitor and control your system by flipping switches, depressing
pushbuttons, and turning knobs.

Thereisno limit as to the number of control panelsyou can create in

L ookoutDirect or the number of objectsor graphicsthat you can display on
agiven panel. Control panels can be any size, and you can display them
within the L ookoutDirect workspace in various states (maximized, normal,
minimized).

Create control panels with the Object»Create... command or with the
Insert»Control pandl... command. Both commands deliver the same
result.

Mew Control Panel

Name:

Title: |C0ntr0l Panel

—Panel type Background color:

= Marmal I_D.I_I_..I_ :'..
¥ o LI 0] [ (S
¢ Popup no icon

— Security levels—
' war 2 [ %]

viewing: [0
ewing. | Height: [324 Conedl |
Contral: ID

There are three distinct panel types: Normal, Popup, and Popup no icon.

A Normal control panel can be maximized, normal size, or minimized
within the LookoutDirect workspace. When you activate a Nor mal panel
it appears at the size defined by itsHeight and Width. When you maximize
aNormal pand, it fillsthe LookoutDirect workspace. When you minimize
aNormal panel it appears as an icon. The Normal option istypically
selected for full-sized control panels.

Popup control panels can either be in a popup state or minimized (they
cannot be maximized). When you activate a Popup panel it appears at
the size defined by its Height and Width. When a Popup control panel is
activated, it remains on top of all other panels until it is minimized. When
you minimize a Popup panel it appears as a bar at the bottom of the
LookoutDirect screen.
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Popup noicon control panelsareidentical to Popup panelsexcept they are
not represented by iconswhen minimized. When you minimizeaPopup no
icon panel it disappears from the L ookoutDirect workspace.

Note Because Popup noicon control panels are not represented by icons, they use less

memory. (Microsoft Windows all ocates afixed amount of memory to eachicon.) If you are
experiencing memory problems when running a LookoutDirect application that has many
control panels, consider converting your Popup panels to Popup noicon.

Normal panels and Popup panels can be chosen by selecting their icon,
using the Window menu command. Popup noicon control panel's cannot;
they can only be accessed by triggering their act i vat e data member.

The Security levels settings are globally applied to a given control panel.
The Contr ol security level worksin conjunction with all individual object
security levels on that panel. The higher security level of thetwo isused to
determineif an operator has control over the object. For example, consider
asingle Switch object with a security level of 4 that is displayed on two
panels. The first panel has a control level of 6 and the second panel has a
control level of 2. Only level 6 and higher operators are able to flip the
switch onthefirst panel; however, level 4 and higher operatorshave control
over the same switch on the second panel.

Viewing security can hide entire control panels from low level operators.
This parameter affects the entire control panel. Asan example take a
control panel with aviewing security level of 6. If alevel 5 (or lower)
operator logs on, he is unable to see the control panel. In fact, he does not
even know it exists because it is not listed in the Window menu and it is
not shown asanicon. If alevel 6 (or higher) operator logs on, the control
panel instantly becomes available for display. Thisfeature is useful for
hiding panels that arerarely used or that contain sensitive information.
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h- Lookout - [Process1 =]

File Edit Options Alams  Window Bun  Help

[™ Mormal Panel

[FPopun i FIWET
084101315 Administratar Mational Instruments Internal Use Only | <& | = 1 alarms

This example showsaNormal control panel inanormal state and aPopup
control panel in aminimized state. The Normal panel could easily be
minimized or maximized by hitting the appropriate arrow button.

The following example isatypical scenario involving full screen control
panels with multiple popup panels displayed at once.

This configuration maximizes the amount of information that you can
display at once; and it allows you to have any number of different
combinations of control panels displayed on your monitor.

h- Lookout - [Frocess1 =] - [Normal Panel] M= 3
File Edit Options Alams  Window Bun  Help = |ﬁ'|1|
[ Popup #1 = B3
A Popup #2

|o8A0135 | Administrator | Mational Instruments Intemal Use Only | <2 | = | 1 alarms
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This example displays aNormal control panel in a maximized state and
two Popup control panelsin a“popped up” state.

Manipulating Panels

Panel Switching

Object Reference Manual

LookoutDirect control panels utilize the Microsoft standard Multiple
Document Interface (MDI) techniques. Y ou manipulate L ookoutDirect
windows the same way you do other windows in the Microsoft Windows
environment.

It iscommon to have several or even dozens of control panels. Creating
amethodology for moving between your panels can be assimple or as
elaborate as you want. One effective method utilizes pushbuttons that
invoke other control panels. Y ou connect the pushbutton output signal to
the activate or maximize data member of the control panel(s) you want to
affect. When the button signal goes high the respective panel(s) appear.

The following example shows a single pushbutton and X with its output
signal connected to two Popup control panels. The pushbutton isinserted
on athird maximized panel.

Pop_Up1 connections E
— Select member: :
writable: members: Eisting connections: St Db|ECL"|
activate
masimize
minirnize
print
Select ||activate
Thccept !
Pop_Up1.activate = Fbil
MNew logical connection Clear |
— Signals:
Tags: Pushbutton  path tMode: IHeIative j
In: IE paroikos. dy. natinst. com j e e ]
=] fimplicit)
wvalue
Quit |
- Paste | Fh1 Help |
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When you toggle out of Edit Mode and depress the button, both Popup
control panels instantly appear, as shown in the following illustration. Of
course you could have connected the pushbutton to another Normal panel
instead, and it would have appeared as the new maximized panel.

_EI_-Lookoul - [Process1 =] - [Normal Panel] M= 3
File Edit Options Alams  Window Bun  Help = |ﬁ'|1|
[} Popup #2 S =] Jeas |Pop Up Panels 1 and 2|
1 1

|osAoi3:20 | Administrator | Mational Instruments Intemal Use Only | <2 | = | 1 alarms

Asyou canimagine, thereisno limit to the number of connections between
various signals and control panels. In fact, you can create complex
expressions/alarms that automatically call up specific control panels.

Another way to move between panels is through the use of function keys.
Like the $K eyboard object, each panel hasits own set of data members
representing the function keys F1 — F24. The following example showsthe
F2 datamember of Panel 1 connected to the activate datamember of Panel 2.
The F2 data member of Panel2 is also connected to the activate data
member of Panel3. Thisway an operator can depress F2 to page forward
through several panels.

Panell Panel2 Panel3

Panel3 Panell

X)'\
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In similar fashion, the F1 data member of Panel3 is connected to

the activate data member of Panel2 and the F1 data member of Panel2
is connected to the activate data member of Panel1. So now,

Panel 2. activate = Panel 1. F2 OR Panel 3. F1. An operator
can depress F2 to page forward through the control panels and F1 to
page back through the control panels.

Special Considerations for “Home Panel”

Panel Print

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. Y ou could connect the activate data member of your home
panel to $Keyboard.Shift.F1, or perhaps to a pushbutton object. If
connected to the function key, any time the user presses <SHIFT-F1>

(no matter what panel he or she islooking at), the home panel is called,
returning the operator to afamiliar control panel.

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

The exclamation point (! ) instructs L ookoutDirect to use the opposite of
the pushbutton value. At startup, the pushbutton is not depressed so its
value is FAL SE. But because you are using the opposite of the pushbutton
value, Panel1.maximize is TRUE at startup. Any time a user depresses
Cal | HonePb after this connection is made, nothing happens until the
pushbutton is released—at which time the panel is called.

Y ou can easily print acontrol panel using the Print Panel command. This
function works equally well for both Normal and Popup panel types.

Print the contents of apand by clicking on the panel control menu and then
on Print Panel, or by connecting alogical expressiontothePri nt data
member of the desired control panel. A panel does not haveto bevisibleto
be printed.

@ Note Certain metafiles look different on the printed page than they do on the display
screen. This means that parts of layered objects sometimes appear opaque on the screen,
but tranducent when drawn on paper.

@ Note When you print aNormal panel, it is printed at its defined Height and Width
parameters. If you define a panel whose Height and Width are at the default

Object Reference Manual
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400 x 300 pixel setting, maximize the panel, and then add graphic elements to the full
panel, those elements outside of the default 400 x 300 pixel range are not shown when the
panel is printed. To print al the elements on a maximized panel, modify the Width and
Height of the panel to match the full-screen dimension of the panel.

You can modify an existing control panel by toggling into edit mode and
right-mouse clicking on itstitle bar. You can aso modify a panel with the
Object»M odify... menu command just like any other object.

Screen Resolution and Lookoutbirect Graphics

© Automationdirect.com

LookoutDirect graphics and control panels appear different, depending on
the PC you are using and the resolution of your screen driver. When you
position a graphic (or any other display element) onto a control panel,
LookoutDirect identifiesthe position you sel ected by recording the specific
pixel position of the graphic. (A pixel isthe smallest possible dot on the
screen.) LookoutDirect actually counts the number of pixels that the
graphic is from the upper left-hand corner of the screen. When you
subsequently recall a panel, LookoutDirect knows the exact location to
place the graphic.

The reason to bring this up is because different computer screen drivers
have different screen resolutions. V GA screensare 640 x 480 pixels. Super
VGA screens typically range from 800 x 600 pixelsto 1024 x 768 pixels.
A panel created at 640 x 480 pixel resolution does not fill the screen of a
1024 x 768 super VGA monitor. A panel created at 1024 x 768 pixel
resolution will overflow the screen of a640 x 480 VGA monitor.

It is best to create your panels using the display driver resolution of the
computer on which you intend to run LookoutDirect. If you are creating
panelsfor use on multiple computers, consider developing panelsusing the
display driver resolution of the most common resolution monitor (if you
have adozen Super VGA computers and oneVGA computer, devel op your
panelsin Super VGA, not VGA). You will then have to modify the panels
dightly to fit on the less common resolution computer(s).

You can usually change the resol ution of your screen from VGA to Super
VGA by changing System Settings in Windows Setup. Refer to your
Microsoft Windows manual for more information.
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Panel Data Members

Table 2-38. Panel Data Members

Data Members Type Read | Write Description
<CTRL-F1> - logical yes no Each of these 24 data members
<CTRL-F24> represent afunction key, <F1> —

<F24>—when pressed in conjunction
withthe<CTRL> key. ReturnsTRUE
when the pand is active and its
associated function key is pressed in
conjunction with the <CTRL > key.

<F1> — <F24> logical yes no Each of these 24 data members
represent afunction key, <F1> —
<F24>. Returns TRUE when the
panel is active and its associated
function key is pressed.

<SHIFT-F1> through logical yes no Each of these 24 data members
<SHIFT-F24> represent afunction key, <F1> —
<F24>—when pressed in conjunction
with the <SHIFT> key. Returns
TRUE whenthepanel isactiveand its
associated function key is pressed in
conjunction with the <SHIFT> key.

activate logical no yes Upon transition from FAL SE to
TRUE, calls control panel to focus or

pop up.
active logical yes no Returns TRUE when the panel isthe

currently selected panel (i.e., itis
active).

maximize logical no yes Upon transition from FAL SE to
TRUE, maximizes control panel,
replacing existing maximized control
panel.
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Table 2-38. Panel Data Members (Continued)

Data Members Type Read | Write Description

minimize logical no yes Upon transition from FALSE to
TRUE, minimizes control panel to
icon state.

print logical no yes Upon transition from FAL SE to
TRUE, sendsthe control panel to the
Windows Print Manager.
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Pipe Data Members

Pipe displays different color rectangles (pipes) on a control panel as
defined by the values of Conditional expressions. Pipe determineswhich
color rectangle to display based on the order and current status of your
Conditional expressions. If several Conditional expressions are TRUE
at once, Pipe displays the color associated with the first TRUE expression.
Conditional expressions must result in logical values.

New Pipe
Mame: (S0l

Conditional expressions:

=

Elszif= |

Elseif= |

Elsgif= |

Elsgif= |

Elsz

o |

Pipe calars:

I_I_II_I_III_J
EEEE NN
[[CEEE

[ [
ENEEEEET
[ W EENE

ENEEEEET

.I_I_l;;=ll_J

[TH s
EEEE T

Cancel | Help |

Table 2-39. Pipe DataMembers

Data Members

Read | Write

Type

Description

none

Pipe does not have data members.

Comments You can easily create a complex piping network scheme (including
changing colors) with a single Pipe object. Display the object on a control panel and
copy the pipe display with the shift-drag method to create additional pipes with the
same parameters. Y ou can then move, resize, and group the pipes as you choose.
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Playwave

Playwave connects Microsoft standard wave formfiles (. wav) to eventsin
L ookoutDirect. Playwave playsthe audio file specified by Wavefilewhen
Play when transitionsfrom off to on. Play when isalogical expression and
might range from a simple pushbutton, to adigital input fromaPLC, to an
alarm generated in LookoutDirect. Y ou can also create your own custom
audio files with various software products. Therefore, you can connect
individual alarmsto customwavefilesto be played eachtimean alarm goes
TRUE.

Create Playwave: E

M ame:

Flay when = I
W ave file: I

Browse... |

QK Cancel Help

Playwave Data Members

Table 2-40. Playwave Data Members

Data Members Type Read | Write Description

none

— — — Playwave does not have any data
members

Comments Many computers do not come equipped with quality speakers built in. If
thisisthe case, your wave files may sound distorted or may even be inaudible. If you
want to take advantage of the Playwave feature, you may need to buy additional
hardware, in particular aMicrosoft Windows compatible sound board (with Windows
driver) and external speakers.
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Pot is a potentiometer that you use to change numeric setpoint values. You
can display Pots on a control panel as aknob, vertical dider, horizontal
dider, increment/decrement pushbuttons, or digital entry. Y ou can also use
Pots as multiple-position switches.

If you change the background color of a panel and add a Pot object
displayed asa dider, its color is always gray. To change the background
color of aPot to match your panel, select the Pot object, then pick
Change»Background Color from the menu.

M ame: F'u:ut‘l

Minirriurm: ID

I awimurn: |1 0o

Resolution: |1
— Position source

@ Local

 Femate
’VUHL:=|
 DDE

SEnyiGe: I
Tapie: I
IEerm: I

Control security level: ID ¥ Log events

QK I Eancell Help |

Minimum isthe lowest value signal the pot will generate.
Maximum is the highest value signal the pot will generate.

Resolution isthe smallest increment of change, or detent spacing the
Pot supports.

Position sour ce determines where the value of the Pot resides. L ocal
indicates the value of the Pot lies within the object itself—on the control
panel.

Remote Pots get their values from aremote source, often the register on a
controller they are connected to. Adjusting the Pot changes the value in
the register, and changing the valuein the register adjuststhe Pot. In effect,
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the Pot istracking aremote value. Thisisespecially useful when you want
to prevent L ookoutDirect from changing the value of setpoints or registers
upon initial startup, or reconnection of lost communication.

The Remote option callsfor aURL to locate the data member you want to
connect to. The URL field is green, and you cannot use a complex
expression asa URL. If you need to use one RadioButton for several
purposes, you can use a Symbolic Link to make a more complex
connection than that possible with a URL.

You canright-click in the URL field and use the URL Editor dialog box
to assemble the URL, in the same way you use the L ookoutDirect
expression editor.

A remote position source connection is completely reciprocal. A changein
your LookoutDirect control changes the data member that control is
remoted to. Any change in that data member also changesthe control. Itis
not necessary, and isincorrect, to use the Edit Connections dialog box to
connect a control object to its controlled data member.

Because the remote connection is reciprocal, you can only make such a
connection to a data member that is either writable, or readable and
writable.

When a process with remoted controlsfirst opens, those controls take their
initial values by following the URL to read the data members they are
remoted to. The control will be covered by ared X to indicate that the
remote connection is not functioning.

@ Note You should use Remate to connect a control in aclient process to a data member
in a server process. Connections inside a single process can be made using Obj ect»Edit

Connections.

Object Reference Manual

Because complex expressions are read-only values, you cannot remote
directly to them. For the same reason, you cannot remote one control to
another control’s (i nt ri nsi ¢) datamember (though you can remote a
control to another control’s value data member).

Much like Remote Pots, DDE (Dynamic Data Exchange) Pots get their
values from aremote source. This could be acell in a spreadshest, another
DDE aware application, or asecond copy of LookoutDirect running on the
network. The last DDE parameters used on any object automatically
become the default values for any new DDE object.
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Control security level specifiesthe minimum security level operators
must have to gain access to thisindividual object, and thus control it.

The L og events option creates a permanent audit trail for the object—who
did what and when. All adjustments of the Pot arelogged to disk, including
thetime of the adjustment, the operator account name, and what adjustment
was made.

Insert: PressSetPoint | ]

BEE

() K] (2] (4

Cancel |

@ Note You can modify the background color on vertical and horizontal sliders with the
Change»Background color ... menu command. You can modify the font and font color
of digital Pots using Change commands.

Pot Data Members

Table 2-41. Pot Data Members

Data Member Type Read | Write Description
(implicit) numeric yes no Current value
decrement logical no yes When this data member value

transitionsfrom FALSE to TRUE, the
implicit value of the Pot object
decreases by the Pot Resolution
amount.

enable logical no yes If TRUE (the default), enables DDE.
If FALSE, disables DDE. The default
valueison. Thisinput isignored for
non-DDE TextEntry objects.
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Table 2-41. Pot Data Members (Continued)

Data Member

Type Read | Write

Description

enterValue

logical

no

yes

Under specific circumstances, when
this value transitions from FALSE to
TRUE, pops up a Enter new value
dialog box for an operator to usein
entering avalue for the Pot. See the
note following the table for more
detailed information.

The enterValue data member is
designed for use under unusual
circumstances, in particular when
pointing devicesarenot availableona
computer running LookoutDirect.
Because of its unusual operation, this
data member should not be used
unlessit is necessary for hardware
reasons.

increment

logical

no

yes

When this data member value
transitions from FAL SE to TRUE,
the implicit value of the pot object
increases by the Resolution amount.

reset

logical

no

yes

While this value equals TRUE, the
control will be set to the valuein
reset val ue.

resetvalue

numeric

no

yes

Setsthevalueacontrol will takewhen
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 isthe current value of the
position source.

visible

logical

no

yes

When FALSE, the Pot object cannot
be seen on the display panel. When
TRUE, the Pot can be seen and
controlled.
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@ Note When the ent er Val ue input transitions from FALSE to TRUE, and if the Pot is
visible, if LookoutDirect isnot in edit mode, and if the Pot has at |east one digital display,
the Enter new value dialog box pops up so an operator can input avalue, just asif the
operator had clicked on the digital display.

The numeric format and position used for the dialog box are based on the digital display
for aPot. Even if the panel containing the Pot digital display isinactive, the Enter new
value dialog box will pop up. You can prevent thisby predicating the ent er Val ue input
on the panel'sact i ve data member.

Comments Potentiometers are one of the most common control objects used in
process controls. Using Pots, a plant operator can make setpoint changes with the
mouse. Pots also work well as H-O-A switches. To create an HOA switch with a Pot,
specify the minimum as 1, the maximum as 3, and the resolution as 1.

The increment and decrement data members enable quick connection of

Pot objectsto $K eyboard and Panel function keys, and screen Pushbuttons.
These are often used to control Pot objects when LookoutDirect isrunning
on anindustrial PC platform that has restricted or no mouse functionality.
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Pulse

Pulseisatimer that generates a periodic pulse of a specified duration.
When On/off signal transitions to ON, the output signal turns on for the
pulse duration time and then turns off for the remainder of the period. The
output signal immediately turns off when the On/Off signal goes low.

Timer period isthetimeinterval for the full pulse cycle, and Timer
duration is the width of each pulse. These parameters can range from
0.0 seconds to several years, with an effective resolution of 0.1 seconds
over the entire range. Timer duration should always be lessthan Timer
period.

The object isrepresented on acontrol panel by showing thetime remaining
before the output changes state. It is depicted in the format defined by the
Display format parameter. It is updated approximately once per second.
If the On/Off signal is FALSE, it shows OFF.

Create Pulse timer: E
Mame: Timerl

On/off signal = I—
Timer period = I—
Timer duration = I

Dizplay format: Im

Ok | Cancel | Help |

The On/off signal isalogical expression while Timer period and Timer
duration are numeric expressions. Normally, these are simple time
constants such as 0:20 (twenty seconds). See Numeric Data Membersin
Chapter 2, How LookoutDirect Works, of the Getting Sarted with

L ookoutDirect manual for information on entering time constants.
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Text color o ol . .
ackground style rame shyle
OmmmEEr o
Background solor " Rectangle g \rfohr:
;9=;;==F ::o. " Transparent
 Justify left & Justify centered = Justify right

]

Ok I
Cancel |

Fot.. | 10 pt &rial Bold

Table 2-42. Pulse Data Members

Data Members

Type Read | Write

Description

(implicit)

logical yes no

Logical timer value

Comments Pulse can be used to periodically open avalve for a specified time
duration. It can also act as a flasher to turn text and graphic signals on and off for

display purposes.

Related Objects DelayOff, DelayOn, Interval, OneShot, TextEntry
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Pushbutton

Pushbutton generates alogical signal for receipt by other objects. A
pushbutton changes state when you position the cursor over it and pressthe
mouse button, trackball, touchscreen, or space bar. The pushbutton remains
depressed and the output signal remains high until you rel ease the button.
If aVerify on messageis defined, the operator must first acknowledge the
message, then the output signal goes high, but only momentarily.

Create pushbutton E

M ame: (=

Buttan text: |

Werify on = I
- Position source————————————
@ Local

T Remate ———————————
E |

I | Lt cutput

" DDE

SEnyiGe: I
Tapie: I
IEerm: I

Control security level: IU [+ Log events

QK | Cancel | Help |

Button text displays the specified text on the pushbutton.

Object Reference Manual 2-126 www.Automationdirect.com



© Automationdirect.com

Chapter 2 System Objects

Use Verify on to create adynamic text expression to be displayed in a
message dialog box. See Chapter 6, Security, in the LookoutDirect
Developer’s Manual for more information on security.

MotorStartPb =]

@ Do you want to start Maotor 27

Position sour ce determines where the value of the Pushbutton resides.
L ocal indicates the value of the Pushbutton lies within the Pushbutton
itself—on the control panel. If the pushbutton is not depressed its signal
is OFF, if depressed its signal is ON.

Remote Pushbuttons get their values from a remote source, often the
register in a controller they are connected to. Depressing the pushbutton
changes the status of the register, and changing the status of the register
depresses the pushbutton.

The Remote option callsfor aURL to locate the data member you want to
connect to. The URL field is green, and you cannot use a complex
expression asa URL. If you need to use one RadioButton for several
purposes, you can use a Symbolic Link to make a more complex
connection than that possible with a URL .

You can right-click in the URL field and use the URL Editor dialog box
to assemble the URL, in the same way you use the L ookoutDirect
expression editor.

A remote position source connection is completely reciprocal. A changein
your LookoutDirect control changes the data member that control is
remoted to. Any change in that data member also changesthe contral. It is
not necessary, and isincorrect, to use the Edit Connections dialog box to
connect a control object to its controlled data member.

Because the remote connection is reciprocal, you can only make such a
connection to a data member that is either writable, or readable and
writable.

When a process with remoted control sfirst opens, those control s take their
initial values by following the URL to read the data members they are
remoted to. The control will be covered by ared X to indicate that the
remote connection is not functioning.
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@ Note You should use Remoteto connect a control in aclient processto adata member in
a server process. Connections inside a single process can be made using Obj ect»Edit
Connections.

Because complex expressions are read-only values, you cannot remote
directly to them. For the same reason, you cannot remote one control to
another control’s (i ntri nsi ¢) datamember (though you can remote a
control to another control’s value data member).

When you select the Remote option, you can choose whether or not the
Pushbutton latches its output. The L atch output check box configures
LookoutDirect for controlling alatching-relay.

When auser clicks on a Pushbutton that has latching selected, the
pushbutton remains depressed, sending an ON signal (TRUE or high) until
the Remote Position signal turns ON. Assume for example that an operator
clickson Mot or St ar t Pb, configured above. The pushbutton remains
pushed in, sending a TRUE signal, until PLC.C101 goes TRUE. As soon
as PLC.C101 goes TRUE, the pushbutton releases.

Much like Remote Pushbuttons, DDE (Dynamic Data Exchange)
Pushbuttons get their values from a remote source. This could beacell in
a spreadsheet, another DDE aware application, or a second copy of

L ookoutDirect running on the network. See Chapter 5, Dynamic Data
Exchange, in the LookoutDirect Developer’s Manual for information on
Service, Topic, and Item parameters.

Control security level specifies the minimum security level operators
must have to gain access to thisindividual object, and thus control it. See
Chapter 6, Security, in the LookoutDirect Developer’s Manual for more
information on security.

The L og events option creates a permanent audit trail for the object—who
did what and when. Any depression of the Pushbutton is recorded to disk,
including the time the button was depressed, and the operator’s account
name. See Chapter 7, Logging Data and Events, in the LookoutDirect
Developer’s Manual for more information on logging events.
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Display pushbutton: Ph2

Text color

B”"°"|9'|°jlrrllr |
EREREEET Eeree] |
O Justify left & Justify centered € Justify right

St_l,lle

a

Font... |‘IUptAriaIBoId

I Use as default

Table 2-43. Pushbutton Data Members

Data Members

Type

Read

Write

Description

(implicit)

logical

yes

no

Value of object (TRUE when button
is depressed)

enable

logical

no

yes

If TRUE (the default), enables DDE.
If FALSE, disables DDE. The default
valueison. Thisinput isignored for
non-DDE TextEntry objects.

reset

logical

no

yes

While this value equals TRUE, the
control will be set to thevalue in
reset val ue.

resetvalue

numeric

no

yes

Setsthevaueacontrol will takewhen
the reset data member transitions
from FALSE to TRUE.
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Table 2-43. Pushbutton Data Members (Continued)

Data Members Type Read | Write Description

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

visible logical no yes When FAL SE, the Pushbutton cannot
be seen on the display panel. When
TRUE, the button can be seen and
controlled.
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The RadioButton object creates a set of radio buttons on your panel. You
can have from 2 to 40 buttonsin a set. Only one button at a time can be
activated in each radio button group.

Create Radio Buttons E
Mame: IHadio1
Buttons [2-40]): |3

Button labels [comma separated):

one, two, three]

Pasition Source
@ Local

" Remote
’VUHL:= f

V Logevents

Security level: IU_
QK I Eancell Help |

Set the Buttons (2-40) in each set. You can have as many as 40 buttons in
each group, but you must have at least 2.

Position sour ce determines where the value of the RadioButton resides.
L ocal indicates the value of the RadioButton lies within the object
itself—on the control panel.

The Remoteoptiontells LookoutDirect to initialize the RadioButton value
from aremote source. Adjusting the RadioButton changes the value in the
register, and changing the value in the register adjusts the RadioButton. In
effect, the RadioButton istracking aremote value. Thisisespecially useful
when you want to prevent LookoutDirect from changing the value of
setpoints or registers upon initial startup, or reconnection of lost
communication.

The Remote option callsfor aURL to locate the data member you want to
connect to. The URL field is green, and you cannot use a complex
expression asa URL. If you need to use one RadioButton for several
purposes, you can use a Symbolic Link to make a more complex
connection than that possible with a URL .

2-131 Object Reference Manual



Chapter 2 System Objects

You can right-click in the URL field and use the URL Editor dialog box
to assemble the URL, in the same way you use the L ookoutDirect
expression editor.

A remote position source connection is completely reciprocal. A changein
your LookoutDirect control changes the data member that control is
remoted to. Any change in that data member also changesthe control. It is
not necessary, and isincorrect, to use the Edit Connections dialog box to
connect a control object to its controlled data member.

Because the remote connection is reciprocal, you can only make such a
connection to adata member that is either writable, or readable and
writable.

When a process with remoted controlsfirst opens, those controls take their
initial values by following the URL to read the data members they are
remoted to. The control will be covered by ared X to indicate that the
remote connection is not functioning.

@ Note You should use Remote to connect acontrol in aclient processto adatamember in
a server process. Connections inside a single process can be made using Obj ect»Edit

Connections.

Because complex expressions are read-only values, you cannot remote
directly to them. For the same reason, you cannot remote one control to
another control’s (i nt ri nsi ¢) datamember (though you can remote a
control to another control’s value data member).

@ Note You cannot break a group of radio buttons into multiple rows.

Object Reference Manual

Enter any text for the buttons in the Button labels field. Separate each
button label with acomma. If you need to include acommaor abackslash
in any button text, precede that character with abackdash(\ ). If you want
to leave a button blank, you can enter two commas without any text or
numbers between the commas. You do not have to enter alabel for every
button. LookoutDirect will leave each button after your last 1abel entry
blank. If you enter more labels than you have set buttons, your labels will
be preserved but not displayed.

To log changes in button state, check the L og Events checkbox.

Security level sets the minimum security level an operator must have to
change the radio buttons.
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You can use a standard L ookoutDirect pushbutton, standardized radio
buttons, or custom graphics for your radio button groups.

Notice that you cannot enter text in the Create Display dialog box. You
must enter any text you intend to use in the RadioButton Definition
Parameter s dialog box. You can change font and text size in the Create
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Display dialog box. Thefirst text 1abel you entered for your radio buttonis
displayed in the Preview field so you see the effect of font changes.

The default display uses a standard Radio Button display. You can adjust
text and background color for any of your display choices.

Selecting Standard Pushbutton displays standard on/off buttonsin your
radio button array.

Select Customized Button for a free range of choicesfrom the

L ookoutDirect graphicslibrary, or create your own ON/OFF indicatorsfor
aradio button array. See the Creating Custom Graphics section of
Chapter 2, Graphics, in the LookoutDirect Developer’s Manual for
detailed information on creating your own graphics for use on a
LookoutDirect control panel.

Set the Orientation of the radio button array to horizontal or vertical by
checking the appropriate checkbox. Set label text Justification and button
Frame style in the appropriate fields.

Related Objects L3Pot, L3Pushbutton, L3Switch, Pot, Pushbutton, Switch

RadioButton Data Members

Table 2-44. RadioButton Data Members

Data Member Type Read | Write Description

1-40 logical yes no Reports ON/OFF status of each button in a
radio button set.

current numeric yes no Reports which radio button is active in a set.

(implicit) numeric yes yes Radiobutton value.

value numeric yes yes Number of the currectly active radiobutton.

visible logical yes yes Controlsvisibility of aradio button set.
Default=TRUE.
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Recipe objects are an efficient means of importing large arrays of data
(namely recipes and their ingredients) into LookoutDirect using an Excel
(- xI's) spreadsheet. Once created and implemented, the operator can
easily and quickly change the current recipe with the click of the mouse,
thus selecting a new set of ingredients.

The best way to describe how the Recipe class worksis to step through a
typical example, in this case involving cookie manufacture.

There are two steps to creating and implementing a recipe object. First,
you define your recipes with their respective ingredients in a spreadsheet
program such as Excel (anything that createsan . xI s file will
work—including Lotus 123). You can defineup to 1,000 recipesin asingle
. x| s file. Each recipe can have up to 255 ingredients. Three cookie recipes
are defined in this spreadsheet.

X Microsoft Excel - Cookies.xls

ﬁEile Edit %iew |nsert Format Tools Data DAQ  Serial GFIE  Window
Help =& x]
DSE &lale] S ofod| =|£| 21Z il
Mz Sans Serif = o 5] Bl[lgl glglgll $|%| y |*_I
a7 =
A |B|c|D|E|F|G|H|I1|J|K|[L|M|N|O]|T
g,
i = = 1]
5 %2 2 = o 2
@ @0 2 w2 T 2
- c o m© = g 5 8 B
s 52223 %28 £s828 5
1 CEfdTacLsSSasadsH
2 |Chocolate Chip 100 50 60 10 8 5 6 3 8 7 0 0 60 43
3 |Oatmeal 120 45 50 15 14 3 5 4 7 550 0 0 51
4 |Ginger Snap 110 40 40 8 11 4 4 5 9 8 057 0 638
5
|l i cookIES |« | LIJJ
Ready | Sum=0 | | | | [ 4

Thefirst row of the spreadsheet isreserved for ingredient names. They
begin in column B. These ingredient names later become alias data
members of the Recipe object. Therefore, ingredient names must be
unique. They cannot have the same name as a native data member (see
the Recipe Data Member table for data member names). Also, you cannot
name an ingredient mi ssi ng; thisisareserved word. Valid charactersin
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an ingredient name include A —Z, 0—9, the dollar sign ($), and a period
(.)- If you enter H _@#! ! Ther e as an ingredient name, LookoutDirect
namesthe alias H Ther e. Alias names are case sensitive.

Beginning in Row 2, Column A lists the names of the various recipes.
Recipes follow the same naming convention asingredients. Each recipe is
followed by its unique ingredient values.

Ingredient values can represent process inputs, parameters, and outputs.
Processinputstypically represent raw materials and other inputs consumed
in the batch process. Examples include the number of eggs consumed,
amount of flour used, amount of energy consumed, possibly even work
hours required or amount of traceable fixed costs consumed.

Another type of ingredient value is a process parameter. Process
parametersidentify operational settingssuch asfurnace coolingtime, anair
pressure setpoint, or aLow pH alarm limit. Process parameters might also
include identifications of specific equipment to be used during the batch
process.

The third type of ingredient value is a process output. Such an ingredient
value might represent the number of finished cookies expected from the
batch, amount of byproduct expected, or a cost variance cal culation based
on the selected recipe.

Ingredient value quantities may be specified as constants or as equations
based on other formula parameters such as batch size.

The second part of defining a recipe involves defining a recipe object in
LookoutDirect.

Mame: IEookieH ecipe

Security levels————————————
Chooze recipe: |2
IS

Load recipe file:

V Logevents

QK I Eancell Help |

Thefirst recipe dialog box defines security and event data logging.

Choose recipe security level specifies the minimum security level an
operator must have to be able to select arecipe from all the recipes listed
in the currently selected spreadsheset file.
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L oad recipe file security level specifies the minimum security level an
operator must have to be able to select a different spreadsheet file.

The L og events option creates a permanent audit trail for the object—who
did what and when. Any selection of a different recipe or recipefileis
logged to disk, including the time the action occurred and the operator’s
account name. See Chapter 7, Logging Data and Events, in the
LookoutDirect Developer’s Manual for more information on logging
events.

After defining security and event datalogging, L ookoutDirect presentsyou
with afile selection dialog box.

CookieRecipe EHE

Look in: Ia Samples

B rawpurmptxls

File name: ICDDkies.xIs Open

Files oftype:  |MS Excelfilas(*xls) =l Cancel |

Select the cooki es. x| s spreadsheet file because it has the three batch
recipesinit.

Once afileis selected, LookoutDirect presents alist of recipes.
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CookieRecipe | ]
IChocolateChip Presimns |
Mext |
Ginger Snap
Cancel |
—recipe file
File: chprogram fileshnational Lemal |
instrumentshlookoutsamplesicookies xls
Yersion loaded: Fri Dec 12 12:18:52 1997
Contains 3 recipes x 14 ingredients

Asyou can see, the recipe names come from column A of the spreadsheet.
You can use the Previousand Next buttonsto identify arecipefrom among
thelist, or type the name in the data entry field above the list. (This same
dialog box appears later when an operator clicks on the pushbutton
representing thisobject.) Click on OK to choose the recipe you want to use.
Select the recipe for oatmeal cookies.

Therecipefile Load button invokes the file list dialog box, described
previously. Click on this button to select anew . xI s file.

@ Note If therecipeis changed in the spreadsheet, the change is noted in the recipe file
dialog box—»but the values currently resident in the object data members remain intact.
The operator must load the spreadsheet again to update the copy of therecipefilein
LookoutDirect. If you select anew . x| s filetoload but click on the Cancel button, it does
not update! You must select OK for the recipe to actually be loaded.

After loading the spreadsheet, L ookoutDirect presents the display
parameters box.
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Display recipe: Recipel
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= Justify left % Justify centered € Justify right

i

Fart... | 10 pt Arial Bold

DKI
[&=T |

Cancel

After you choose the object display parameters, you can paste it into the
panel.

When you select anew recipe, LookoutDirect writes the ingredient values
for the selected recipe into the corresponding data members of the object.

The actual number of data members that a recipe object hasis based on the

number of ingredientswithinit. Thisisbest demonstrated by looking at the
Insert Expression dialog box.
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Insert expression E
IEookieHecipe.Butter
Dizplay Type: Inumeric 'l Path Mode: IHeIative j
— Signals:
Paste | CookieR ecipe. Butter
paraikos.dy.natinst. com T | Contents:
= parcikos.dy.nati
ity AlarmS =] BrownSugar. unavai -
ity AlarmB o Butter
iy AlarmHelpPanel Butter.lagical
-y AlamHelpPh Butter.tat
-y AlamHelpPbl Butter. unavail
-y CockiePanel Chocalate
¥y CoockiePanelPb Chocaolate. lagical
-y CockieRecipe Chocaolate.tst
-~y Count Chocolate. unavail
-y Data_cav Cinnaman
-~y DatalogTrend Cinnaman. logical
by Flow Cinnaman.txt
-~y FoatCount x| ¥4 Cirnnamon. unayail x|
Recipe hUMmeric
Cancel | Help |

Noticethat there are four datamembersfor each defined ingredient. Actua
datamember namesvary from object to object, depending upon your recipe
ingredients. However, the four readable data member types for each

ingredient are consistent.

Recipe Data Members

Table 2-45. Recipe Data Members

Data M ember Type Read | Write Description

(implicit) text yes no Name of currently selected recipe

B-IV numeric yes no Each letter, B through 1V, representsa
column in the spreadsheet. The value
of the data member is the numeric
amount of the ingredient for the
currently selected recipe.
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Table 2-45. Recipe Data Members (Continued)

Data Member Type Read | Write Description
B.logical through logical yes no Each letter, B through |V representsa
IV.logical column in the spreadsheet. Returns

TRUE (ON) if the amount of the
ingredient in the spreadsheet cell for
the selected recipe is greater than
zero. Returns FAL SE if the specified
amount for the ingredient is zero.

B.txt — IV.txt text yes no Each |etter, B through |V representsa
column in the spreadsheet. The value
of the data member isthe textual
amount of the ingredient for the
currently selected recipe.

B.unavail through logical yes no Each |etter, B through IV represents a
IV.unavail column in the spreadsheet. Returns
TRUE if the spreadsheet cell is
empty. Returns FAL SE if the cell
contains data.

pickl through pick1000 | logical no yes Upon transition from FALSE to
TRUE, chooses the respective recipe
within the spreadsheet. When used
with pushbutton objects, these data
members can eliminate the need for
operators to use the recipe list dialog
box.

Comments The recipe object reads a block of continuous columns. Therefore, the
ingredient names should be a contiguous list in Row 1. If arecipe does not use a
particular ingredient, just leave the respective cell blank.

When LookoutDirect encounters a blank cell in Column A, it ignores the
entire row. Thus, you can easily annotate your recipes by leaving acell in
Column A blank and adding text to the cell in Column B of the same row.
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Run

Y ou can use Run objects to start an external program file from within
L ookoutDirect. When the result of the Run when logical expression goes
TRUE, the object executes the Command line.

M ame: |F|un1
Run when = ITimer‘I
Command line = I"E:\Excel\ExceI.exe Report! ']

Start program Alarm pricrity: |5

' lconic

& Mormal oK I Cancel | Help |
' Maximized

In thisexample, LookoutDirect runs an Excel macro called REPORT1. XLM
when the logical value returned by Ti mer 1 goes TRUE. Ti ner 1 isa
TimeofDay object that triggers the report to run every day at 8:00 am.

The Command line text expression must be enclosed in quotation marks
as shown. Notice that the example includes the full path name of the
executable file. Ensure that your command line meets DOS syntax
reguirements. Because thisis an expression datafield, the command could
be the result of atext expression.

Passing arguments in the Run Object in L ookoutDirect requires proper use
of double quotes depending on how many arguments you are passing and
whether or not those arguments have spaces in the path.

If your argument has no spaces in the path, you need only insert double
quotes before and after the argument.

If your argument has spacesin the path, you must insert two double quotes
at the beginning and the end of that argument to define it asasingle
argument. Thesetwo double quotesarein addition to the double quotesyou
must use in passing any argument.

For example, when passing a single argument the following examples
demonstrate the correct use of double quotes (spaces are exaggerated for
effect):

"""c:\ny excel\autoexec.xls"""

"c:\excel \ excel . exe"
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When passing two or more arguments, you follow the same rules for each
argument, asillustrated in the following examples:

"""c:\program files\nsoffice\excel\excel.exe"" c:\autoexec.xls"
"""c:\program files\excel\excel.exe"" ""c:\my excel\autoexec.xls"""
"c:\excel \excel . exe c:\working\ aut oexec. x| s"

You can specify how an application presents itself when you activate it
with the Start program selections. If you select Normal, the application
window appearsin front of the open LookoutDirect window wheniit is
activated. If you want to reduce the application to an icon each time you
start it, select I conic. If you select M aximized, the application window
replaces the LookoutDirect window on the screen. (LookoutDirect is still
running; you just cannot see it. Press <Alt+Tab> to switch between

applications.)

Table 2-46. Run Data Members

Data M ember

Type

Read

Write

Description

none

Run does not have any data members

Comments If the application does not automatically shut down, multiple instances of
the program may be running because of previous starts. Over time, this can snowball
to the point where Windows performance is severely hampered.

© Automationdirect.com

If you want to execute DOS commands from within LookoutDirect, put the
commandsinaDOShbatchfile(. bat ) andthenidentify thebatchfileinthe
Command Line.
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Sample

The Sample object samples and holds data. Any time the Sample
expression transitions from OFF to ON and the Enable expression is
TRUE, the Sample object samples and stores a Data expression. Sample
maintains an array of up to 35 previous samples. If Enableisleft blank it
isassumed to be TRUE. Data is a numeric expression while Sample and
Enable arelogical.

Create Sample E
Mame: ISampIe‘I

[rata = ||

Sample = I

Enable = I

ak. | Cancel | Help |

@ Note Sample does not have a display parameters dialog box. You can display the result
of a Sample output signal by using its data member in an expression.

Sample Data Members

Table 2-47. Sample Data Members

Data M ember Type Read | Write Description
(implicit) numeric yes no Current Data value—tracks Data
input value.
1-35 numeric yes no Previoussamples. Signal 1isthemost

recent sample since Sample went
high. If you display Sample, you
display the current and active value
for the object—that is, the (implicit)
value. If you display Sample.1, you
display the least complete value.

DataReset logical no yes Upon transition from FAL SE to
TRUE, resetsto zero all data
members—including the current
value and all previous samples.
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Comments The Reset expression can be aregular pulse interval created by a
TimeOfxxxx timer. For example, if you want to sample the temperature every hour of
the day, use the output signal from a TimeOfHour timer in the Reset expression to
sample the temperature at the beginning of each hour.

Related Objects Average, Maximum, Minimum, SampleText

© Automationdirect.com 2-145 Object Reference Manual



Chapter 2 System Objects

SampleText

@ Note SampleText does not have a display parameters dialog box. You can display the

SampleText samples and stores the result of the Data expression any time

the Sample expression transitions from OFF to ON and the Enable

expression is TRUE. SampleText maintains an array of up to 35 previous

samples. If Enableisleft blank it is assumed to be TRUE.

Dataisatext expression while Sample and Enable arelogical expressions.

Create SampleT ext E
Mame: ISampIeText‘I

Data = I

Sample = I

Enable = I

ok |

Cancel | Help |

result of a Sample object output signal by using its data member in an expression.

SampleText Data Members

Table 2-48. SampleText Data Members

Data M ember Type Read | Write Description

(implicit) text yes no Current Data value. Tracks Data
input value.

1-35 text yes no Previoussamples. Signal 1isthemost
recent sample since Sample went
high.

DataReset logica no yes Upon transition from FALSE to
TRUE, resets al data
members—including the current
value and all previous samples.

Related Objects Sample, L3TextEntry, TextEntry
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Scale

Y ou can use the Scale object to create dynamic scales—that is, scales
whose ranges and divisions can change based on numeric parameter
expressions.

@ Note If you want to create a simple scale that does not change dynamically (whichis
normally the case), use the | nsert»Scale command.

Create Scale E

Absalute Minimurn: ID

Absolute M aximurm: 100
Minimurn = ID
I awimum = |1 0o
Major unit = |1 1]
Minar unit = |2.5
QK I Cancel | Help

Absolute Minimum and Absolute M aximum are numeric constants.
They definethe fullest possible range that the scale can show. Thesevalues
act as clamps, restricting Minimum and M aximum.

Minimum and M aximum are humeric expressions you can use to change
the minimum and maximum values on the scale. In the preceding example,
the highest value of the scale (M aximum) is 400 if Pot 1 isless than 400,
1600 if Pot 1 isgreater than 1600 (because of the Absolute M aximum), or
equal to the value of Pot1l.

Major unit specifiesthe number of unitsbetween major tick marks. Minor
unit specifies the number of units between minor tick marks.

When you click on OK, the Display Scale dialog box appears.
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Display Scale: Scalel

Orientation

_Carcel |

Cahicel

left zside, increasing up ¥ Minar tick marks

ol (I | [
EEEENEET

v Labels Label format:
Label fart... | ID j
10 pt Ayrial Bold

Specify Orientation, Color, L abel format, and L abel font asyou choose.

You can remove minor tick marks by deselecting the Minor tick marks
check box and you can remove label numbersfrom your scal e altogether by
deselecting the L abels check box. (Only major units have numeric labels.)

Scale Data Members

Table 2-49. Scale Data Members

Data M ember Type Read | Write Description

visible logical no yes When TRUE, the Scale becomes
visible on the control panel. When
FALSE, itisinvisible. The default
valueis TRUE.

Comments Many people use this object class in conjunction with HyperTrends that
are configured for avariable Y axis. They configure the Minimum and Maximum
parameters of the Scale object to follow the same values as the Max and Min data
members of the HyperTrend Object.
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Sequencer

The Sequencer object isamethod for cycling through a collection of up to
100 differently configured ON/OFF states for your process.

Each Sequencer state has 26 logical outputs. Outputs left blank are
considered OFF.

You set each output to ON or OFF for each state. You can also create jumps
to skip from one state to another, or activate immediate jumpsto a
designated state.

States : I?

[1-100)

MName: |ETem

State Time Limit Outputs
Mo. Label HHMM:SS) 4 B CDEFGHI JKLMNOPORS TUYWXY Z
| ol o ) o oo oo o o) o oo e o o o

Il o e e e o
Il o e e e o
Il o e e e o
Il o e e e o
Il o e e e o
ol e e e e e

- R B R

QK I Cancel | Help |

The Statesfield activates the states you want in your sequence loop. If you
set Statesto 5, the sequence object will passthrough states 1 through 5 and
then return to state 1 to repeat the cycle.

Notice that unused states can still be configured. In this way you can
preconfigure specia states, create subroutines, and so on. Seethe
Programming the Sequencer section for further information on using this
object.

Use L abel to label each state.

The Time Limit parameter determines how long the Sequencer holds each
state. If you leave this parameter blank, the Sequencer halts on that state
until aGot o or Junp isactivated, or the Time Limit parameter is changed.

@ Note When you set the Time Limit expression to reference a LookoutDirect control, you
must make sure the output of that control is either in HH:MM:SS format, or in days.
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Outputs are the ON/OFF settings for each state.

Programming the Sequencer

Object Reference Manual

Left unmodified, the Sequencer cycles through the states selected in the
States field of the Sequencer parameter configuration dialog box,
beginning with state 1. If you enter 4 inthe Statesfield, the Sequencer will
cycle through states 1—4 continuoudly, spending the amount of timein
each state set by the Time limit.

Use the Got o data members to jump to a given state of the Sequencer
immediately. Use the Junp data member to skip automatically from one
State to atarget state.

Thereisatiny lag in state transition when you use the Junp data member.
For instance, if you have asequence cycling through states 1—8, and under
some circumstances you want to skip states 5 and 6, moving directly from
state 4 to state 7, set thej unp5. 7 data member to TRUE. When the
Sequencer reaches the end of the state 4 Time limit, it switchesto state 5,
and then immediately jumpsto state 7. State 5 will be active for a brief
period (about 10 ms), however, which you should take into account in
designing your sequences.

You can use sequential jumpsif you choose. When you activate ajump
from state 1 to state 5, for example, and also ajump from state 5 to state 9,
the Sequencer skips from state 1 to state 9 with a10 ms delay at state 5.

If you use aJunp or Got o data member to activate a state outside the
number you selected in your States field, the Sequencer will continue to
cycle through any states following the target state, until it either reaches a
state with no set Time limit, or state 100.

If the Sequencer reaches a state with no set Time limit, it remainsin that
state until a Got o or Junp is activated, or until the Time Limit parameter
is changed.

If the Sequencer reaches state 100, and if state 100 hasa Time Limit set,
the Sequencer cyclesto state 1 at the end of that time, resuming its cycle
inside the states defined by the States parameter.

If you use a Got o or Junp data member to activate a state outside the
ordinary cycle of a Sequencer object, you must use the Junp or Got o data
members to return the sequence to its automatic cycle.
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Sequencer Data Members

See the Programming the Sequencer section for detailed information on
using Sequencer data members.

Table 2-50. Sequencer Data Members

Data Member Type Read Write Description

A-Z logical yes no Sequencer outputs

Gotol — Goto100 logical no yes When activated, forces Sequencer to go
to the indicated state

Jumpl.l— logical no yes When activated, jumps from the state

Jump100.100 indicated by the first number to the state
indicated by the second number

StateName text yes no Reports the currently active state name
(Label)

StateNumber text yes no Reports the sequence number (State

No.) of the current state

Time numeric yes no Reports the current length of time the
Sequencer has been in the current state

TimeLimit numeric yes no Reports the length of time set for the
Sequencer to hold the current state
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Spinner

Spinner isasmall, rotating disk. Its rotation speed can be variable, to
represent the magnitude of a numeric Signal, or its rotation can be turned
on or off based on the logical signal, Spin.

Mew Spinner E

% Logical [on/off)

Spin = I

Speed when spinning []: |1 oo

" Numeric

Sighal = I

Signallvalue &t 5 speed; ID

Sigrallvalive &b 1005 speed; (100

QK | Cancel I Help |

Logical (on/off) and Numeric choose whether the spinner respondsto a
logical signal or anumeric signal. Choose L ogical if you want to be able
to turn the spinner on and off. Choose Numeric if you want the speed and
direction of the spinner to change depending on a numeric variable.

Spinisalogica expression. When the result of the logical expression is
TRUE, the spinner rotates at the rate defined by the Speed when spinning
(%) field. Speed when spinning (%) isanumeric constant, ranging from
—100 to 100.

Connecting the spinner to a positive value rotates the spinner in a
counterclockwise direction. A negative value rotates the spinner in a
clockwise direction.

Signal isanumeric expression. The result of this expression dictates the
spin speed based on the linear range defined by Signal value at 0% speed
and Signal value at 100% speed.

Table 2-51. Spinner Data Members

Data Members

Type Read | Write Description

none

— — — Spinner does not have any data
members

Object Reference Manual
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Comments Spinners are typically used to represent flow through aline or to show a
motor running.

Pumps

#2
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Spreadsheet
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Spreadsheet permanently stores data to disk in spreadsheet files. Y ou can
log data on even and uneven intervals, when a data value changes, when

an event occurs, or when any one of these things happen. Hence, you can
implement complex logging criteria to meet almost any data storage need.

After each log, anew row is automatically added to the spreadsheet file.

L ookoutDirect can log a new row of data approximately 10 times per
second; however, the time stamps associated with each row are rounded to
the nearest second.

Each spreadsheet file may store any number of datasignals. Each data
signal is assigned a spreadsheet column, beginning with column number
two. Thefirst column containsthe date and time. Thefirst row containsthe
expressions associated with the datain each column. You may create any
number of Spreadsheet objects for a given process.

Create spreadsheet storage object E
M ame: ISheet‘I

— File configuration

— Mechanizsms to tigger data logging

Interval logging
Mame =
I_"Sheet‘l m Interval = IBD:DD
[hb:mm:ss. =5 or variable)
Type: I l .
.}'De CEY '. Loaging = Ion
Directary tree lacation [turnz interval logging on and off]

' Daily
& Monthly
 VYearly
' Perpetual

Log now = I
[log data ewvery time signal goes true]

™ Logon every data change

— Data field

Mo data fields:
Exilting fisld 07 [new fisld] = Cancel |
SavE:
Help
Faormat: Field: —I
[Velete
_I General ~| I

Name isthe filename used to create a spreadsheet file. LookoutDirect
assigns a DOS filename to each spreadsheet file by adding the Type
extension to the Name. Currently, LookoutDirect supportsonly one Type:
comma separated value format (. csv). Most database and spreadsheet
programs including Microsoft Excel directly read the. csv file format.
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Because the Name parameter isatext expression field, you can create new
. csv files with unique names dynamically. Thisis especialy useful for
recording batch processing data. The definition dialog box Figure is
configured so that an operator can enter a batch name using a TextEntry
object before the batch is started. The text expression appendsthe filename
to the specified path, C: \ BATLOG . So if the operator enters afile name
like BATCH7 1, then the full path name would be

C: \ BATLOG BATCH71. CSV. When the Bat chRun logical signal goes
TRUE, LookoutDirect creates the new . csv file and begins writing to it.
When Bat chRun goes FAL SE, logging ends, leaving acomprehensive log
of all data associated with the batch.

This example forces LookoutDirect to store the . csv fileina
particular directory because it specifies afull path name. If you

enter arelative pathname like "\ BATLOG " &Text Ent ry1, thefileis
located in that subdirectory of the identified Directory tree location.
So, for example, the full path name of the file might be

C: \ LOOKQUT\ 1995\ SEP\ BATLOG BATCH71. CSV.

If you enter just afilename such as" DATA", thefilelocation isbased onthe
LookoutDirect directory. For example, the full path name of the file might
be C: \ LOOKOUT\ 1995\ SEP\ DATA. CSV.

If you select Daily, LookoutDirect creates a new file and subdirectory
every day in which to store the data. If you select Monthly, LookoutDirect
creates anew file and subdirectory every month in which to store the data.
If you select Yearly, LookoutDirect creates a new file and subdirectory
every year. Perpetual files are stored in the root directory as specified by
your Data files location parameter.
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Thefollowing examples are the DOS filenames and directory trees created
by LookoutDirect for a spreadsheet file named, DATA.

Daily Yearly
c:\l ookout\ 1993\ sep\ 09\ dat a. csv c:\ 1l ookout\ 1993\ dat a. csv

\ sep\ 10\ dat a. csv \ 1994\ dat a. csv

\ sep\ 11\ dat a. csv \ 1995\ dat a. csv

Monthly Perpetual

c:\ 1 ookout\ 1993\ sep\ dat a. csv c:\l ookout\data.csv

\oct\data.csv

\ nov\ dat a. csv

Object Reference Manual

The Mechanismsto trigger datalogging are a set of tools used to create
asimple or complex logging scheme, as desired. Use these parameters to
log data based on atimer, event, or any combination of the two. When the
spreadsheet is triggered, all datain the Datafieldsislogged to disk.

Interval isanumeric expression used to create a Pulse timer with a pulse
period of the specified time period and a pulse duration of zero. Normally
thisis atime formatted constant value such as 15:00 (fifteen minutes),

for example.

Loggingisalogical expression that turns the Interval parameter on and
off. It could be aswitch on acontrol panel, alogical input from an external
device, or amore complex expression. Normally thisis a constant value,
ONor OFF.

Log now isalogical expression. When L og now transitions from OFF to
ON, LookoutDirect logs the data. A transition from ON to OFF has nho
effect. This expression could be a pushbutton on a control panel, alogical
signal from adevice, or amore complex expression.

The L og on every data change option should be used with care. When
turned on, it triggers the logging of dataany time any one of the datafields
experiencesachange. Thisisnormally used tolog the starting and stopping
of pumps, opening and closing of valves, or other similar events. If your
datafields contain even asingle anal og value that changes often, you could
end up triggering the logger thousands of times. Or if they contain alogical
value that changes frequently, you could have the same problem.
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The Data fields window lists al expressions that have been entered for
logging in the order of their field number.

The Save button saves your new or modified expression in the Data fields
window along with a new field number if any. Normally, Data fields
contain simple expressions like PLCL. Tankl evel .

The Delete button deletes the currently selected expression from the data
fieldslist.

The Format option specifies the numeric format assigned to the currently
selected numeric expression when it islogged to disk. Thishasno effect on
logical or text expressions.

Field indicates the number of the currently selected datafield.

@ Note Field numbers should not be modified after data has been stored or the datawill not
appear under correct headers until anew fileis created.

Spreadsheet Data Members

Table 2-52. Spreadsheet Data Members

Data Members Type Read | Write Description
logged logical yes no Spreadsheet file update pulse. The
Spreadsheet object generates this

logical pulse with a pulse duration of
zero after each successful log.
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Switch
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Switch generates alogical signal for receipt by other objects. Switches
change state when you click on them with a mouse button, trackball,
touchscreen, or space bar on your keyboard.

o — Position source——————————————
ame: |
@ Local
Action verification messages " Femote
On= [ WRIE= |
Off =  DDE
SEnyiGe: I
Control security level: ID ¥ Log events :
Tapie: I
IEerm: I
QK | Cancel | Help |

UseAction verification messagesto create dynamic text expressionsto be
displayed in message dialog boxes. See Chapter 6, Security, in the
L ookoutDirect Developer’s Manual for more information on security.

Switch1 =]

@ Are You Sure?

Position sour ce determines where the value of the Switch resides. L ocal
indicatesthe value of the Switch lieswithin the obj ect itself—on the control
panel. If the switch isup the signal is ON, if down the signal is OFF.

Remote Switches get their values from a remote source, often the register
on acontroller they are connected to. Flipping the Switch changes the
status of the register, and changing the status of the register flipsthe switch.

The Remote option is especially useful when you want to prevent
L ookoutDirect from changing the value of setpoints or registers upon
initial startup, or reconnection of lost communication.

The Remote option callsfor aURL to locate the data member you want to
connect to. The URL field is green, and you cannot use a complex
expression asa URL. If you need to use one RadioButton for several
purposes, you can use a Symbolic Link to make a more complex
connection than that possible with a URL.
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You can right-click in the URL field and use the URL Editor dialog box
to assemble the URL, in the same way you use the L ookoutDirect
expression editor.

A remote position source connection is completely reciprocal. A changein
your LookoutDirect control changes the data member that control is
remoted to. Any change in that data member also changesthe control. It is
not necessary, and isincorrect, to use the Edit Connections dialog box to
connect a control object to its controlled data member.

Because the remote connection is reciprocal, you can only make such a
connection to a data member that is either writable, or readable and
writable.

When a process with remoted control sfirst opens, those control s take their
initial values by following the URL to read the data members they are
remoted to. The control will be covered by ared X to indicate that the
remote connection is not functioning.

@ Note You should use Remote to connect acontrol in aclient processto adata member in
a server process. Connections inside a single process can be made using Obj ect»Edit

Connections.

© Automationdirect.com

Because complex expressions are read-only values, you cannot remote
directly to them. For the same reason, you cannot remote one control to
another control’s (i ntri nsi ¢c) datamember (though you can remote a
control to ancther control’s value data member).

Much like Remote Switches, DDE (Dynamic Data Exchange) Switchesget
their values from aremote source. This could be a cell in a spreadsheet,
another DDE aware application, or a second copy of LookoutDirect
running on the network. See Chapter 5, Dynamic Data Exchange, in the
LookoutDirect Developer’s Manual for more information on Service,
Topic, and Item parameters.

Contral security level specifiesthe minimum security level operators
must have to gain access to thisindividual object, and thus control it.

The L og events option creates a permanent audit trail for the object—who
did what and when. All adjustments of the Switch are logged to disk,
including the time the Switch was flipped, the operator’s account name,
and thedirection the Switch wasflipped. See Chapter 7, Logging Data and
Events, inthe LookoutDirect Devel oper’ s Manual for moreinformation on
event logging.
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Display switch: Switchl

¢ Standard

yar

S\

> N

\

7]

{
x \\\\\\\\\\\\§

oK I Cancel |

You can replace the standard switch types with custom graphic symbols.
If you decide to use custom graphics, you must specify both symbol
parameters, On and Off. See Chapter 2, Graphics, in the LookoutDirect
Developer’s Manual for more information on creating custom graphic
symbols and the use of transparent pixels.

Switch Data Members

Table 2-53. Switch Data Members

Data Members 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
valueis ON. Thisinput isignored for
non-DDE TextEntry objects.

reset logical no yes While this value equals TRUE, the
control will be set to thevaluein
reset val ue.

resetvalue numeric no yes Setsthevalueacontrol will takewhen
the reset data member transitions
from FALSE to TRUE.
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Table 2-53. Switch Data Members (Continued)

Data Members

Type

Read

Write

Description

value

numeric

yes

yes

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

visible

logical

no

yes

When FALSE, the switch object
cannot be seen on the display panel.
When TRUE, the Switch can be seen
and controlled.

Comments If aswitch with more than two positions is needed, use a Pot object

instead.

Related Objects Pushbutton, Pot

© Automationdirect.com

2-161

Object Reference Manual



Chapter 2 System Objects

Symbolic Links
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A Symbolic Link is aLookoutDirect object you use to make certain kinds
of remote connections easier and more efficient. This object can also be
used to manage failover redundancy in LookoutDirect 4. (Redundancy is
not implemented in the LookoutDirect 4 Preview.)

The Symbolic Link serves as aflexible intermediary between separate
processes whether they are running on one computer or on different
computers.

Create a Symbolic Link using the LookoutDirect object browser.
Right-click on the process or folder into which you want to insert the new
Symbolic Link. The following dialog box appears.

Create Symbolic Link E

M ame: I

Source

% Static

URL = |

' Dynamic

Erpi= I

()8 I Cancel |

The Symbolic Link can represent either a static or a dynamic source. The
Static sourceisa URL pointing to a computer, process, folder, or object
running in some instance of L ookoutDirect on your network. A typical
Symbolic Link set to a process appears in the following illustration.
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B- paroikos. dy. natinst. com
¢35 $Keyboard
-4 $5pstem
EI client_1
B $hlam
B [ServeriLink]
- $alam
-4 Counterl
48 Server_1_Main_Panel
-4 Server_1_PLC1
4% Server_1_Patl
-4 Server_1_Waveform!
H-4lty Call_Reset_Yalues_Panel PB
H-4ity Choose_Trends_Rbtn
H-4ity Client_1_Main_Panel
H-4ity Client_1_Reset_Yalues_Panel
H-§y Client_Paotl

b 3 -

Asyou can see, all the objectsin the Ser ver _1 process are represented in
the Symbolic Link [ Li nk_t o_Ser ver 1] . You can drag and drop any of
the objects or data members onto a panel in the process containing the
Symbolic Link, where they will appear as expressions.

The Dynamic source must always be an expression that eval uates as atext
string. When you select this option, you can use text strings and text
variables to prepare the Symboalic Link to be used by a control for remote
connections that cannot be made directly.

For example, you cannot use a complex expression in a Pot control remote
source URL. You can, however, construct a complex expression as the
dynamic sourcein aSymbolic Link, and then set the URL to connect to that
Symbolic Link.

For instance, the following expression evaluates as two different URLS
depending on the position of Swi t chl (line breaks inserted for clarity).
tif(Swtchi,

"\\.\server_1\Server_1 Waveforml. si nenave",

"\\ .\ Server 2\ Server 2_\Wavef or m si newave")

If you connect a HyperTrend item to the Symbolic Link containing this
dynamic source, changing the switch changes which server provides the
wave form being plotted on the HyperTrend graph.

Asanother example, because L ookoutDirect datais now polymorphic, you
can construct strings using both text and numeric inputs.
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For example, if you create Pot1 with aminimum of 0, amaximum of 9,
and an interval of 1, you can use the expression

"Mbdbus1. 4001" & Pot1

asthe entry for the Dynamic option in a Symbolic Link.

You can then use the Symbolic Link to connect a control to Modbus data
members 40010- 40019, depending on the setting of Potl.

While you could not directly remote your control to that range of Modbus
data members, you can make a remote connection from that control to the
Symbolic Link using that dynamic expression.

If you connect the Dynamic expression to a datatable, you have a nearly
unlimited ability to have one object control alarge number of data
members, either through a cursor control or a radio button control.
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$Systemisaglobal object. It makes global LookoutDirect data such asthe
currently logged in user name and security level available for use in your
process. Y ou can use $System data members just like other object data
members.

The seclevel data member is always an integer value between 1 and 10.
This number represents the LookoutDirect security level of the user
currently logged in. For more information about LookoutDirect security
levels, see Chapter 6, Security, in the LookoutDirect Developer’s Manual.

The time data member represents the current date and time of the system.
Likeal timevaluesin LookoutDirect, thisis afloating point number in
which the integer representsthe date and the fraction represents the time of
day. You can use the various L ookoutDirect date and time numeric formats
toview thisvaluein the most convenient format. Thisdatamember updates
itself every minute, on the minute. It aso updates itself immediately after
it is created or when its processis opened.

The user name data member is the account name of the user currently
logged in. For more information about L ookoutDirect security accounts,
see Chapter 6, Security, in the LookoutDirect Developer’s Manual.

$System Data Members

Table 2-54. $System Data Members

Data M ember Type Read | Write Description

NetworkStatus text yes no Reports the status of the last network
transaction of your computer. You
may need to use this data member in
conjunction with a Sample object to
keep track of high levels of network
activity with many 1/O points.

seclevel numeric yes no Security level of the user currently
logged in

time numeric yes no Current operating system time

username text yes no Name of the user currently logged in
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With TextEntry you can manually enter textual notes with the keyboard.
These notes may contain any combination of numeric and alphanumeric
characters; however, the result of your entry is converted to atext value.
Just like any other text expression in LookoutDirect, your note can be
logged to disk, connected to other data members that accept text signals,
and so on. The note is saved and displayed as a single line entry—you
cannot embed carriage returns into the message.

Mew TextEntry: E

[REINE T extEntry

Entry prompt:

— Test source
@ Local

 Femate
’VUHL:= |
 DDE

SEnyiGe: I
Tapie: I
IEerm: I

Contral security level: ID W Log events

QK I Eancell Help |

Entry prompt isthetext that appears at the top of the text entry dialog box
when an operator selects the text entry pushbutton.

Text sour ce determines where the user-entered text resides. L ocal
indicates the user-entered text lies within the object itself—on the control
panel.

Remote indicates that the user-entered text resides in aremote source,
such as atext expression or another TextEntry object.

The Remote option callsfor aURL to locate the data member you want to
connect to. The URL field is green, and you cannot use a complex
expression asa URL. If you need to use one RadioButton for several
purposes, you can use a Symbolic Link to make a more complex
connection than that possible with a URL.
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You can right-click in the URL field and use the URL Editor dialog box
to assemble the URL, in the same way you use the L ookoutDirect
expression editor.

A remote position source connection is completely reciprocal. A changein
your LookoutDirect control changes the data member that control is
remoted to. Any change in that data member also changesthe control. It is
not necessary, and isincorrect, to use the Edit Connections dialog box to
connect a control object to its controlled data member.

Because the remote connection is reciprocal, you can only make such a
connection to a data member that is either writable, or readable and
writable.

When a process with remoted control sfirst opens, those control s take their
initial values by following the URL to read the data members they are
remoted to. The control will be covered by ared X to indicate that the
remote connection is not functioning.

@ Note You should use Remote to connect a control in aclient process to a data member
in aserver process. Connections inside a single process can be made using Obj ect»Edit

Connections.

Because complex expressions are read-only values, you cannot remote
directly to them. For the same reason, you cannot remote one control to
another control’s (i ntri nsi c) datamember (though you can remote a
control to ancther control’s value data member).

Much like Remote TextEntry objects, DDE TextEntry objects get their
values from aremote source. Thisisthe option you useto tiethetext to a
cell in a spreadsheet, a database lookup table, or any DDE aware
application—including a second copy of LookoutDirect running on the
network. See Chapter 5, Dynamic Data Exchange, in the LookoutDirect
Developer’s Manual for more detailed information on Service, Topic and
Item.

@ Note Thelast DDE parameters used on any object automatically become the default
values for any new DDE object.

© Automationdirect.com

Control security level specifiesthe minimum security level operators
must have to gain access to thisindividual object, and thus control it.

The L og events option creates a permanent audit trail for the object—who
did what and when. When selected, all text entriesin this object are logged
to disk. Each entry includes the time of the entry, the operator’s account
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name, and what entry was made. See Chapter 7, Logging Data and Events,
in the LookoutDirect Developer’s Manual for more information on event
logging.

L ookoutDirect presents the following display parameters dialog box after
you define the object. It lets you define the text font and presentation style.

Text color Back d stol r .
ackground style Tame style
.E;=;;==F S * Plate ' Black

Eackground colar " Inset ™ thite

" Rectangle " Mone
I_D.I_I_..I_ :':. ™ Tranzparent
EFENEEET

 Jugtify left O Justify centered  Justify right

DKI

D Cancel |

Font... | 10 pt Avrial Bold

TextEntry Data Members
Table 2-55. TextEntry Data Members
Data Members Type Read | Write Description
(implicit) text yes no Current, user-entered text
enable logical no yes If TRUE (the default), enables DDE.
If FALSE, disablesDDE. The default
valueis ON. Thisinput isignored for
non-DDE TextEntry objects.
reset logical no yes While this value equals TRUE, the
control will be set tothevaluein
reset val ue.
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Table 2-55. TextEntry Data Members

resetvalue

numeric

no

yes

Setsthevaueacontrol will takewhen
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 isthe current value of the
position source.
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TimeOfxxxx are timers that generate a periodic pulse of a specified
duration. The timers are turned on and off by On/off signal. Thetime
period is defined by the type of timer used—a TimeOfMinute timer has a
one-minute period, a TimeOfY ear timer has a one-year time period, and so
on. The output of these timers goes high after the specified Timer offset
has elapsed in the current period and remains high for the specified Timer
duration.

Mame: Timerl

On/off signal = I—
Timer offset = I—
Timer duration = I—
Dizplay format: Im

Ok | Cancel | Help |

The Timer offset and Timer duration can range from 0.0 secondsto a
year, and the effective resolution is 0.01 seconds over the entirerange. The
Timer offset plusthe Timer duration should always be less than or equal
to the time period.

The object display shows the time remaining before the output changes
state and is updated approximately once per second. It is shown in the
selected Display format. If the On/off signal is OFF, the display
shows OFF.

The On/off signal isalogical expression while Timer offset and Timer
duration are numeric expressions. Normally, these are simple time
constants such as 6:10:20 (six hours:ten minutes.twenty seconds). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, in the
Getting Started with L ookoutDirect manual for more information on
entering time constants.
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Text color Back 4 st F "y
I—I—.I—I—..I— - ackground style Tame style
OENEEEEE e o

Background coler " Rectangls o No::
;9=;;==F ::o, " Transparent

= Justify left & Justify centered  Justify right

e

ok I
Cancel |

Font.. | 10 pt Arial Bald

Timeofxxxx Data Members

Table 2-56. TimeOfxxxx Data Members

Data Members

Type

Read

Write

Description

(implicit)

logical

yes

no

Logical timer value

Comments TimeOfxxxx can be used in place of Pulse objects when the pulse needs to
be synchronized with the clock—if a pump should only be allowed to run between the
hours of 8:00 and 17:00 each day, the TimeOfDay timer should be used.

Related Objects DelayOff, DelayOn, Interval, OneShot, Pot
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The Waveform object generates cosine, sine, square, sawtooth, triangle,
and random waveforms.

Create Waveform

—wiaveform Parameter

Period = IEI:D1
Amplitude = |1
Offset = Iu
Phasze = I—D
[degrees)

— Sample Par

Sample Rate = ID;Dm
Sample = I

Ok | Cancel |

The Waveform object produces output by sampling the desired waveform
at the specified Sample Rate. The Period (in days), Amplitude, Offset
(level shift), and Phase (in degrees) of the generated waveforms can be set
to any numerical expression. A single Waveform object can be used to
generate multiple waveforms of varying relative phases, al with the same
Period, Amplitude, Offset and absolute Phase.

L ookoutDirect samples a waveform when the logical expression Sample
transitions from FAL SE to TRUE. This can be asimple expression likethe
signal from a pushbutton, or it can be a complex algorithm.

Sample Rateisanumeric expression that determines how often to sample
the waveform. LookoutDirect converts the numeric value of Sample Rate
into atime signal that represents days and fractions of a day. The
Waveform object then samples the waveforms at the specified time
interval. Normally, this will be a simple time constant such as 0:01 (one
second).

When the Period of the waveformis changed, the waveform must be phase
shifted so that there is a smooth transition to the new frequency. Thisis
handled internally by the Waveform object and does not effect the Phase
parameter.
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Asaresult, multiple waveform objects will not bein phase with each other
if one or more have had their Periods changed. To reset awaveform so that
it will again be in phase with other waveforms, use the Reset connection.
See Waveform Comments for a more detailed discussion of phase.

Each waveform output (except random) has 361 separate data membersfor
generating waveforms of different relative phase shifts. For example,
cosine0 (or just cosine) is a cosine wave of O-degree relative phase shift,
cosine90 is a cosine wave with +90 degrees relative phase shift, and
cosine 90 is acosine wave with —90 degrees rel ative phase shift.

Waveform Data Members

Table 2-57. Waveform Data Members

Data Members Type Read | Write Description
cosine_180 — cosinel80 numeric | yes no Cosine waveform output.
random numeric | yes no Random waveform outpuit.
Reset logical no yes Resets the phase shift to zero
when transitioned from OFF to
ON. (See comments on phase in
Waveform Comments.)

Sample logical no yes When this transitions from false
to true, the waveform is sampled.

SampleRate numeric | no yes Specifies the rate at which the
waveform will be automatically
sampled.

saw_180 — saw180 numeric | yes no Sawtooth waveform output.

sine_180 — sinel80 numeric | yes no Sine waveform output.

square_180 — squarel80 numeric | yes no Square waveform output.

triangle_180 — triangle180 | numeric | yes no Triangle waveform output.

Waveform Comments

A waveform is afunction of time whose values repeat every period. The
total phase shift of the waveform determines where, in its cycle, the

waveform starts at time t = 0 (midnight on the morning of the January 1,
1900 for LookoutDirect). Two waveforms that start at the same placein
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their cycleat t = 0 (that is, same total phase shift) are said to be “in phase”
with each other.

For awaveform generated by a Waveform object, the total phase shift is
equal to the absolute phase shift as specified by the Phase parameter, and
by the relative phase shift specified by the selection of a particular data
member (for example, cosine 90). Because the phase is defined in terms of
absol ute time, two waveform objects with the same Period and Phase will
generate waveforms that are in phase with each other.

However, if the Period of one of the waveformsis variable (for example,
if it is connected to a Pot object) and changes, the absol ute phase of the
waveformwill be changed. Thisadditional phase shift ishandled internally
by the Waveform object, and is only noticeable by the fact that it can
produce an undesirable phase shift between two Waveform objects that
have the same Period. For thisreason, you may want to use the Reset data
member to reset thisinternal phase shift.

@ Note ThePhase parameter isindegrees. A Phase of 180 degreeswill shift thewaveforms
one half period ahead. For example if the Period is 1 day and the Phase is 180 degrees,
then the shift will be one-half day.

Object Reference Manual

Phase . 180° _1
360° x Period = 360° x lday= 2day
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This chapter describes LookoutDirect Driver and protocol object classes,
listed in aphabetical order. Input parameter syntax and data members are
documented for each object class, along with a description of the
functionality of each object class.
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AB_PLC5,
AB_SLC500

Object Reference Manual

L ookoutDirect uses the AB object classes to communicate with the
Allen-Bradley family of PLC controllers using avariety of interfaces.

L ookoutDirect can communicate with amember of the PLC-2 family inthe
following ways:

Through a Data Highway Plus (DH+) connection to an Allen-Bradley
1785-KA3 PLC-2 adapter module using an Allen-Bradley 1784-KT,
1784-KTx, or 1784-PCMK card, or an S-S Technologies 5136-SD
direct-link interface card installed in the computer,

Through the serial port using an Allen-Bradley KF2 module (which
converts serial DF1 to DH+) to an Allen-Bradley 1785-KA3 PLC-2
adapter module, or

Through a direct DF1 seria connection to the PLC programming port.

L ookoutDirect can communicate with amember of the PLC-5family inthe
following ways:

Through adirect Ethernet connection to the PLC AUI port,

Through adirect DH+ connection using a 1784-KT, 1784-KTx,
1784-PCMK, or 5136-SD card installed in the computer,

Through the serial port viaa KF2 module which converts serial DF1
to DH+, or

Through adirect DF1 seria connection to the PL C programming port.

L ookoutDirect can communicate with amember of the SLC-500 family in
the following ways:

Through a direct DH+ connection using a 1784-KT, 1784-KTx,
1784-PCMK, or 5136-SD card installed in the computer,

Through the serial port viaa KF2 module which converts serial DF1
to DH+,

Through the serial port using an Allen-Bradley 1747-KE card
(which plugsinto the SLC chassis and converts DF1 to DH 485),

Through the serial port using a stand-alone Allen-Bradley 1770-KF3
communication interface module which converts DF1 to DH 485,

Through adirect DF1 serial connection to a SLC 5/03 or SLC 5/04
programming port, or
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»  Through adirect DH485 connection using a 1784-PCMK card in

conjunction with either a 1747-AlC or 1761-NET-AIC module.

Create Allen-Bradley PLC-5 E
Mame: FLC Address [0 - 77):
Jagn Jn octal

Interface: PLC maodel:

S.S R136-5D IPLESJ‘IS 'l

—1784-KT card setting

Card rumber

IV(:"I("2("3("4("5("8("?("8|

Memory address: Part: MNode address:

|D4DD 'l |250 Vl IU octal

[ Card exists in this computer Baud rate:
57.6k A

5-5 5

IRG: [ |
[

5
[all cards] ¢ 1p ol

1

PollFiate = |0:01
Pall = |

Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: (500 msecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

PL C Address refersto the PLC network node address setting as
configured on the physical device. If devices share acommon | nterface,
they require unique addresses. When using DF1 protocol (serial
communications), valid addresses range from 0 to 254 decimal. When
using DH+, valid addresses range from 0 to 77 octal.

PLC Model specifiesthe particular type of PLC or SLC you are
representing with this object. The PLC Model you select determines
what native data members comprise the object.

PollRate is a numeric expression that determines how often to poll the
device. LookoutDirect polls the device at the specified time interval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poll isalogical expression. When this expression changes from false to
true, LookoutDirect pollsthe device. You can use asimple expression like
the signal from a pushbutton, or a complex algorithm.

Communication alarm priority determines the priority level of the
alarms generated by the AB object.
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Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with adevice if it is not getting a
valid response. After it tries the number of Retry attempts specified, the
object generates an alarm and beginsto Skip every n poll requests after
comm failure. Once LookoutDirect reestablishes communications, it polls
the device on itsregular cycle, as defined by PollRate.

Receivetimeout isthetime delay LookoutDirect waitsfor aresponse from
adevice before retrying the poll request.

I nter face identifies the type of communication hardware you are using.
The selection you make here determines what protocol parameters you
have to specify. The paragraphs that follow describe interface-specific
protocol parameters.

Allen-Bradley Serial Port Interface Parameters

The KE/ KF/ Seri al Interface selection enables seria port
communication viaa KE card, a KF3 module or KF2 module. When
using your serial port, LookoutDirect employs the Allen-Bradley
full-duplex (peer-to-peer) DF1 protocol. Figure showsan Allen
Bradley object configured for serial communications.

Serial port specifies which RS-232C port the object uses for
communication to the physical device.

Data rate, Parity, and Error detection reference the settings on the
hardware device. The AB object classes support both BCC (block check
character) and CRC (cyclic redundancy check) error detection. BCC
provides a medium level of data security. CRC ensures a higher level of
data security. Choose the settings as configured on your PLC or SLC.

Phone number specifies the number to be dialed if the serial port setting
isconfigured for dial-up. Thisnumber only appliesto theindividual object.
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Allen-Bradley DH+ Interface Parameters

@ Note When you configurean AB_PLC2, AB_PLCS5, or AB_SL C500 for DH+,
LookoutDirect creates afile called ALLBRAD. | NI . Thisfile contains the configuration
settings that you enter for your KT card(s). If you plan to run the process file on a
LookoutDirect Runtime System, be sure to copy the INI file along with your process
(. 1 kp) fileto the target computer.

The 1784- KT, 1784- KTx, 1784- PCMK, and S- S 5136- SD Interface
selections enabl e direct connection of your computer to a DH+ network.
The following illustration shows an AB_SL C500 configured for DH+
communications using a 1784-KTx card.

Create Allen-Bradley SLC-500 E
Mame: FLC Address [0 - 31
Jagn Jn decimal

PLC maodel:

I SLCE/03 Z l

G1(‘2(‘3(‘4(‘5(‘8("?("8|

Memary address:  Max node address: Mode address:
|D4DD 'l |31 decimal ID decimal

|' Card rumber

[ Card exists in this computer Baud rate:
|192DD Vl

IRG: 3 4 5 CF 9

lalcards) 90 11 12 C 15 & none

PollRate = [0:01

Pall = |

Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: (500 msecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

Card number selects which network interface card that the PLC is
connected to in case your computer has multiple KT or S-S cards.

Card DH+ node addr ess identifies the address of theinterface card in the
DH+ network. Valid addresses range from 0 to 77 octal. The node address
of the card must be unique—that is, it must not be the same as the address
of any other device on the DH+ network.

Memory addr ess specifies the base address |ocation of the selected
interface card memory. Your selection should match the settings on the
card. If you are using multiple interface cards, be sure each card has a
unique address. The network interface cards use dual-ported memory.

© Automationdirect.com 35 Object Reference Manual



Chapter 3

Object Reference Manual

Driver and Protocol Objects

For this reason, if you are using a memory manager such as EMM 386 it
isimportant to add amemory exclusion statement to your CONFI G. SYS
file. The table on the following page lists base memory address selections
and corresponding exclusions for all legal memory addresses for the
1784-KT card.

Use M ax node addr essto maximize the performance of a DH485 network
by assigning addresses to nodes on the network using consecutive numbers
starting with zero. Set the M ax node addr ess to the maximum of the
assigned node addresses. By default, the value of thisvariableis 31, which
isthe largest legal address for any node on a DH485 network.

The 1784-KT interface card has on-board network termination resistors.
If you are using such acard and if your computer isthe last node on the
network and if the cable does not aready have aterminating resistor onit,
then select the Enable link termination resistor check box.

Usethe Card existsin thiscomputer check box to instruct L ookoutDirect
whether or not to look for the interface card in the computer. Be sure to
check this box when you are ready to start polling your PLCs. When you
check this box and select OK, LookoutDirect initializesthe card, activates
itsself-test, and downloadsitsdriver firmware. Then polling begins. Leave
the Card existsin thiscomputer check box deselected (thisisthe default
setting) if the card is not in your computer (for example, if you are
developing a process on a computer different from the one that will be
running the process) or if you do not want to poll any PLC connected to
the card.

If you deselect the Card existsin this computer check box, you are
disabling communications using this interface card with all PLCs
connected to it.
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Table 3-1. Allen-Bradley DH+ Interface Memory Addresses

AB 1784-KTx
Memory AB 1784-KT 1784-PCMK SS-5136-SD
Address Exclude Exclude Exclude* Recommendation

A000 A300-A3FF AO000-AQFF AQ00-A3FF Typically used by VGA
drivers. Use if no other

A400 A700-A7FF A400-A4FF A400-A7FF option is available.

A800 ABOO-ABFF A800-A8FF A800-ABFF

ACO00 AFO0-AFFF ACO0-ACFF ACO0-AFFF

B00O B300-B3FF BO0O-BOFF B0O00-B3FF Used by MDA & CGA
drivers. Use if no Dxxx

B400 B700-B7FF B400-B4FF B400-B7FF option is available.

B800 BBOO-BBFF B800-B8FF B800-BBFF

BCO0 BFOO-BFFF BCO00-BCFF BCOO-BFFF

C000 C300-C3FF C000-COFF C000-C3FF Typically used by BIOS.
Useif no Dxxx option is

C400 C700-C7FF C400-CAFF C400-C7FF available.

C800 CBO0OO-CBFF C800-C8FF C800-CBFF

CCO00 CFQOO-CFFF CCO00-CCFF CCO00-CFFF

D000 D300-D3FF DO000-DOFF DO000-D3FF Normally available.Try to

f these firgt.

D400 D700-D7FF | DA00-DAFF | D400-DTFF | oo one o Tesedir

D800 DBOO-DBFF D800-D8FF D800-DBFF

DCO0 DFOO-DFFF DCO0-DCFF DCOO-DFFF

* The 5136-SD memory exclusions recommended here are based on 16K memory mapping. Because you are using the

SS card to emulate the KT card, there is no advantage to using its 32K memory access capability.
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Baud rate (1784-KTx, 1784-PCMK, 5136-SD only) selects the baud rate
of the DH+ network. The default is 57.6k baud. Before selecting a higher
baud rate, be aware of that only afew PLCs (such as the SL C5/04) support
higher baud rates; that every node on aDH+ network must support the baud
rate used on that network; that the maximum network cable length is
smaller for higher baud rates; and that the correct valuesfor thetermination
resistors at the ends of the network cable are different for higher baud rates.
Consult the manual s that came with your hardware for more detailed
information.
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IRQ (all cards) identifies the interrupt setting of all DH+ interface cards
installed in the computer. This selection should match the IRQ settings
on all of the interface cards.

Assigning an interrupt to the interface card(s) improves overall computer
performance somewhat. Any time one of the cards receives an input, it
generates an interrupt recognized by LookoutDirect.

A Caution Be sureto verify that no other drivers or cards are mapped to the selected
memory address or use the same interrupt.

Allen-Bradley Ethernet Interface Parameters

Object Reference Manual

TheEt her net Interface selection enables direct communication between
your computer and a PL C using a standard Ethernet network. The
following diagram shows an AB_PL C5 configured for Ethernet
communications.

M ame:
fer —
Interface: PLC maodel:

I SLCE/03 Z l

Etherret

— Ethernet setting

IP address: I

PollRate = [0:01

Pall = |

Communication alarm priority: IS—
Fietry attempts: |4 Feceive timeout: (500 mzecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

| P address specifies the Internet protocol address of the PLC. An Internet
protocol address consists of four numbers, separated by periods. Each
number ranges from zero to 255 decimal. Thus, atypical Internet address
might be 128.7.9.231. Ensure that the | P addr ess you enter matches the
Internet protocol address of the PLC your object represents. You can also
enter the IP address by name.
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Using the 5136-SD card from S-S Technologies, Inc.

© Automationdirect.com

Create Allen-Bradley PLC-5 E
Mame: FLC Address [0 - 77):
Jagn Jn octal
Interface: PLC maodel:
5 8] I PLCEAS = l
—1784-KT card setting

Card rumber

IVG'1("2("3("4("5("8("?("8|

Memory address: Part: MNode address:
|D4DD 'l |250 Vl IU octal

[ Card exists in this computer Baud rate:
57.6k A

IRG: 3 4 CF 7 49

lalcards) 90 11 12 C 15 & none

PollRate = [0:01

Pall = |

Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: (500 msecs

Skip every |5 poll requests after comm failure

Ok I Eancell Help |

ver and Protocol Objects

To use the 5136-SD card, select the S-S 5136-SD interface in the Create
Object dialog box. It isnot necessary torunthesdi nst . exe program that
ships with the card because L ookoutDirect downloads the KT-emulation
module automatically as part of the initialization process. It is, however,
necessary to tell LookoutDirect the port address specified by the switch
settings on the card.
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Allen-Bradley Register Addressing

L ookoutDirect has adopted a sequential, flat addressing scheme for the
Allen-Bradley PLCs. The addresses are sequential by data type, having
nothing to do with the actual slot number. For example, consider the
following slot configuration:

Channel Addressin
PL C dot Location Type of Modulein PLC Slot L ookoutDirect
sot 1 16 channel analog input 1:0-1:16
slot 2 16 channel analog output 0:0-0:16
slot 3 8 channel input, 8 channel output 1:17-1:24, O:17-0:24
dot 4 16 channel analog input [:25-1:32

You can see from the example, the slot number of the module isirrelevant
to LookoutDirect, and the input channels follow consecutive numbers as
the output channels follow their own consecutive numbers.

Allen-Bradley Data Members

Each AB object contains agreat deal of data. All readable and writable
members (inputs/outputs) are bundled with the object. As soon as you
create an AB object you immediately have accessto all the object data
members.

The AB abject classes automatically generate an efficient read/write
blocking scheme based on the inputs and outputs you are using in your
processfile. You are not required to build your own I/O blocking table.
However, you can ensure peak performance by organizing your PLC data
into contiguous groups.

Table 3-2. AB_PLC2 Data Members

Data M ember Type Read | Write Description

0-7777 numeric yes yes | 16-bit signed binary word ranging
from —32,768 to +32,767

0 0-7777_17 logica yes no One hit within a 16-bit binary word

CommpFail logica yes no Object-generated signal that is ON if,
for any reason, LookoutDirect cannot
communicate with the PLC.
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Table 3-2. AB_PLC2 Data Members (Continued)

Data Member Type Read | Write Description

OffHook logical no yes | When true, instructsthe PLC to retain
exclusive use of its assigned
communication port. This prevents
L ookoutDirect from hanging up
between palls, saving the redial
overhead. This also prevents other
blocks from communicating over the
same channel.

Poll logical no yes | When transitioned from false to true,
the LookoutDirect object pollsthe
PLC device

PollRate numeric no yes | Specifiesthe frequency at which the
L ookoutDirect object pollsthe PLC
device

Update logicd yes no Object-generated signal that pulses
each time the object polls the device

Table 3-3. AB_SLC500 Data Members
Data M ember Type Read | Write Description

B:0 - B255:255 numeric yes yes | 16-bit signed binary word ranging
from 32,768 to +32,767

B:0 0-B255:255 15 logical yes yes | One bit within a 16-bit binary word

B_0- B255 4095 logical yes yes | One bit within the specified datéfile.
For example, B3_32 specifies datafile
3, word 2, bit 1.

C:.0.ACC - numeric yes yes | Counter accumulated value. Two-byte

C255:255.ACC signed word ranging from —32,768 to
+32,767

C:0.PRE - numeric yes yes | Preset counter value. Two-byte signed

C255:255.PRE word ranging from —32,768 to +32,767

C:0 CU-C255:255 CU | logicd yes yes | Counter up-enable bit.

C:0 DN - logical yes yes | Counter done bit.

C:255:255 DN
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Table 3-3. AB_SLC500 Data Members (Continued)

Data M ember Type Read | Write Description

C.0 OV - logica yes yes | Counter overflow hit.

C255:255 OV

C:0_UA - logica yes yes | Counter update accumulation bit

C255:255 UA (HSC in fixed controller only)

C:0_UN - logica yes yes | Counter underflow bit.

C255:255 UN

C:0_ CD -C255:255 CD | logica yes yes | Counter down-enable bit.

CommpFail logica yes no Object-generated signal that is ON if,
for any reason, LookoutDirect cannot
communi cate with the SLC.

F:0-F255:255 numeric yes yes | Floating point value

[:0-1:30 numeric yes yes | Unsigned 16-bit input value ranging
from 0 to 65,535

[:0 0-1:30_15 logica yes yes | One bit within a 16-bit input word

N:0 - N255:255 numeric yes yes | 16-bit signed integer value ranging
from —32,768 to +32,767.

N:0_0- N255:255 15 logica yes yes | Onebit within a 16-bit signed integer
word

0:.0-0:30 numeric yes yes | Unsigned 16-bit output value ranging
from 0 to 65,535

0:0 0-0:30 15 logica yes yes | Onebit within a 16-hit output word

OffHook logica no yes | When true, instructs the PLC to retain

exclusive use of its assigned
communication port. This prevents
LookoutDirect from hanging up
between polls, saving the redial
overhead. This also prevents other
blocks from communicating over the
same channel.

Poall logica no yes | When transitioned from falseto true,
the LookoutDirect object pollsthe
SLC device
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Table 3-3. AB_SLC500 Data Members (Continued)

Data Member Type Read | Write Description

PollRate numeric no yes | Specifiesthe frequency at which the
L ookoutDirect object pollsthe SLC
device

R:0_FD - R255:255 FD | logical yes yes | Control “found” single-bit logical
indicator

R:0.LEN - numeric yes yes | Control “length” signed integer

R255:255.LEN ranging from —32,768 to +32,767

R:0.POS - numeric yes yes | Control “position” signed integer

R255:255.POS ranging from —32,768 to +32,767

R:0_DN - logical yes yes | Control “done” single-bit logical

R255:255 DN indicator

R:0 EM - logical yes yes | Control “empty” single-bit logical

R255:255 EM indicator

R:0_EN -R255:255 EN | logical yes yes | Control “enable” single-bit logical
indicator

R:0_ER - R255:255.ER | logical yes yes | Control “error” single-bit logical
indicator

R:0_EU - R255:255 EU | logical yes yes | Control “enable unloading” single-bit

R:0_IN - R255:255.IN logical yes yes | Control “inhibit comparison” flag
single-hit logical indicator

R:0_UL - R255:255 UL | logical yes yes | Control “unload” single-bit logical
indicator

S.0-S:96 numeric yes yes | SLC statusfile containing a signed
integer ranging from —32,768 to
+32,767 (see Allen-Bradley
documentation)

S0 0-S:96_15 logical yes yes | Individual SLC status bits (see
Allen-Bradley documentation)

ST9:0 - ST255:255 text yes yes | String, limited to 83 charactersin
length. See the note on Allen-Bradley
string data members at the end of this
table.
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Table 3-3. AB_SLC500 Data Members (Continued)

Data M ember Type Read | Write Description

T:0.ACC - numeric yes yes | Accumulated timer value ranging

T255:255.ACC from —32,768 to +32,767

T:0.PRE - numeric yes yes | Preset timer value ranging from

T255:255.PRE —32,768 to +32,767

T:0_DN-T255:255 DN | logica yes yes | Timer “done” single-bit logical
indicator

T:0_EN - T255:255 EN | logical yes yes | Timer “enabled” single-bit logical
indicator

T:0 TT-T255:255 TT | logica yes yes | Timer “timing” single-bit logical
indicator

Update logica yes no Object-generated signal that pulses
each time the object pollsthe device

5

Note Thereisno Allen-Bradley default file type associated with strings. You must

configure your Allen-Bradley device to have a string file. See your Allen-Bradley
documentation for details on this configuration procedure.

The string data member only workswith the SL C 500 Enhanced series of PLCs, including
the SLC 5/03; OS301 and SL C 5/04., and with the PLC 5 Enhanced series, PLC 5/11, PLC

5/20, PLC 5/30, PLC 5/40, PLC 5/60, PLC 5/80.

Table 3-4. AB_PLC5 Data Members

Data M ember Type Read | Write Description

B:0 - B999:999 numeric yes yes | 16-hit signed binary word ranging
from 32,768 to +32,767

B:0_0-B999:999 15 logica yes yes | Onebit within a 16-hit binary word.

B _0-For B999 15999 | logicd yes yes | Onebit within the specified datafile;
for example, B3_32 specifies datafile
3, word 2, bit 1.

C:0.ACC- numeric yes yes | Counter accumulated value. Two-byte

C999:999.ACC signed word ranging from —32,768 to
+32,767

C:0.PRE - numeric yes yes | Preset counter value ranging from

C999:999.PRE —32,768 to +32,767.
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Table 3-4. AB_PLC5 Data Members (Continued)

Data Member Type Read | Write Description
C:0 CD-C999:999 CD | logicd yes yes | Counter down-enable bit.
C:0_ CU-C999:999 CU | logicd yes yes | Counter up-enable bit.
C:0 DN - logical yes yes | Counter done bit.
C:999:999 DN
C.0 OV - logical yes yes | Counter overflow bit.
C999:999 OV
C:0 UA - logical yes yes | Counter update accumulation bit
C999:999 UA (HSC in fixed controller only).
C:0 UN - logical yes yes | Counter underflow bit.
C999:999 UN
CommpFail logical yes no Object-generated signal that is ON if,

for whatever reason, L ookoutDirect
cannot communicate with the PLC.

F:0-F999:999 numeric yes yes | Floating point value.

1:0-1:277 numeric yes yes | Unsigned 16-bit input value ranging
from 0 to 65,535.

1:0 0-1:277_17 logical yes yes | Onebit within a 16-bit input word
(octal).

N:0 - N999:999 numeric yes yes | 16-bit signed integer value ranging
from —32,768 to +32,767.

N:0_0- N999:999 15 logical yes yes | Onebit within a 16-hit signed integer
word.

0:0-0:277 numeric yes yes | Unsigned 16-bit output value ranging
fromO to 65,535.

0:0 0- O:277_17 logical yes yes | Onebit within a 16-bit output word
(octal).
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Table 3-4. AB_PLC5 Data Members (Continued)

Data M ember Type Read | Write Description

OffHook logica no yes | When true, instructsthe PLC to retain
exclusive use of its assigned
communication port. This prevents
LookoutDirect from hanging up
between palls, saving the redial
overhead. This also prevents other
blocks from communicating over the
same channel.

Poall logica no yes | When transitioned from falseto true,
the LookoutDirect object pollsthe
PLC device.

PolIRate numeric no yes | Specifiesthe frequency at which the
LookoutDirect object pollsthe PLC
device.

R:0.LEN - numeric yes yes | Control “length” signed integer

R999:999.LEN ranging from —32,768 to +32,767.

R:0.POS - numeric yes yes | Control “position” signed integer

R999:999.POS ranging from —32,768 to +32,767.

R:0 DN - logica yes yes | Control “done” single-hit logical

R999:999 DN indicator.

R:0_EM - logica yes yes | Control “empty” single-bit logical

R999:999 EM indicator.

R:0_EN - R999:999 EN | logicd yes yes | Control “enable” single-bit logical
indicator.

R:0_ER - R999:999.ER | logica yes yes | Control “error” single-bit logical
indicator.

R:0_EU - R999:999 EU | logicd yes yes | Control “enable unloading” single-bit
logical indicator.

R:0_FD - R999:999 FD | logicd yes yes | Control “found” single-bit logical
indicator.

R:0_IN - R999:999.IN logica yes yes | Control “inhibit comparison” flag
logical indicator.
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Table 3-4. AB_PLC5 Data Members (Continued)

Data Member Type Read | Write Description

R:0_UL - R999:999 UL | logical yes yes | Control “unload” single-bit logical
indicator.

S.0-S127 numeric yes yes | PLC statusfile containing a signed
integer ranging from —32,768 to
+32,767 (see Allen-Bradley
documentation).

S0 0-S:127 15 logical yes yes | Individual PLC status bits (see
Allen-Bradley documentation).

ST9:0 - ST255:255 text yes | yes String, limited to 83 charactersin
length. See the note on Allen-Bradley
string data members at the end of this
table.

T:0.ACC - numeric yes yes | Accumulatedtimer valueranging from

T999:999.ACC -32,768 to +32,767.

T.0.PRE - numeric yes yes | Preset timer value ranging from

T999:999.PRE -32,768 to +32,767.

T:0_DN-T999:999 DN | logica yes yes | Timer “done” single-bit logical
indicator.

T:0_EN - T999:999 EN | logica yes yes | Timer “enabled” single-bit logical
indicator.

T:0 TT-T999:999 TT | logica yes yes | Timer “timing” single-bit logical
indicator.

Update logical yes no Object-generated signal that pulses
each time the object pollsthe PLC
device.

5

Note Thereisno Allen-Bradley default file type associated with strings. You must

configure your Allen-Bradley device to have a string file. See your Allen-Bradley
documentation for details on this configuration procedure.

Driver and Protocol Objects

The string data member only workswith the SL C 500 Enhanced series of PLCs, including
the SLC 5/03; OS301 and SLC 5/04., and with the PLC 5 Enhanced series, PLC 5/11, PLC

5/20, PLC 5/30, PLC 5/40, PLC 5/60, PLC 5/80.
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Allen-Bradley Error Messages

Object Reference Manual

AB objects report the statuses of commands they issue to AB devices.
When LookoutDirect receives aresponse from an AB device, it reads the
status (STS) byte and, if necessary, the extended status (EXT STS) byteto
verify the device executed the L ookoutDirect command properly. If the
command was not executed properly, LookoutDirect reports the failure as
an alarm containing the status code and its meaning. The following isan
example of such an alarm:

EXT STS = OF: not enough levels in address

AB object classes can also generate alarmsinternally. Thefollowingisalist
of AB aarms generated by L ookoutDirect, their descriptions, and possible
responses. In the messages, KT is used to refer to any of the DH+ interface
cards (1784-KT, 1784-KTx, 1784-PCMK, or 5136-SD) and SSis used to
refer to the 5136-SD card.

Cannot resolveip address: address

The AB object failed to find any node on the network that corresponds to
the given | P address. Confirm that the I P address entered in the M odify
Object dialog box is correct.

Cannot get session id from plc

The AB object sent amessage to the PLC requesting a TCP/IP session and
failed to receive a satisfactory response.

Cannot communicate with device (code=dd)

The AB abject timed out while waiting for a response (via TCP/IP) from
the PLC. If the codeis O, the object timed out while trying to establish the
TCP/IP connection; if the codeis 1, the object timed out while waiting for
asession id from the PLC; if the codeis 2, the object timed out while
waiting for aresponse to a poll request. Confirm that the | P address of the
PL C has been entered correctly and that the PLC is reachabl e over the
TCP/IP network.

Download of file sdipds.ssl failed

L ookoutDirect was unable to write the KT-emulation program file to the
5136-SD card physical memory. This could be due to either an invalid
port or memory address or to a faulty or improperly seated card.

Invalid memory addressfor card: OXAAAA

The memory address specified for the card (for example, D400) is not
valid for thismodel of card. The address must be amultiple of 0x0100 and
lie in the range OXA 000 to 0xDF00. Moreover, the KT, KTx, PCMK, and
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5136-SD cards support different sets of valid memory addresses. See the
documentation that shipped with the card for details.

Invalid node addressfor card: xx
Node addresses must be between 0 and 63 decimal.

Invalid port number for SS card: OxPPP

The port number specified for the 5136-SD card isinvalid. See the
documentation that shipped with the card for thelist of valid port addresses.

Invalid port or memory address

L ookoutDirect was unable to write to the 5136-SD card physical memory.
This could be dueto either aninvalid port or memory address or to afaulty
or improperly seated card.

KT card failed to find resources
KT card receive mailbox isin an invalid state
KT card send mailbox isin an invalid state

You will probably never see one of these alarms. If you do, call National
Instruments and ask for technical support.

KT card dual-ported memory test failed at location xxxx

Theinterface card failed a memory test when it wasfirst powered on. The
memory test reads, writes and rereads the dual-ported memory to ensure
memory access by the card. Verify that the card is configured for the
memory address that you specified. Verify that your memory manager
(like EMM 386) excludes the appropriate portion of memory. Verify that
your card is not trying to use the same memory location as another card.
You may need to restart the card by calling up the AB object definition
dialog box and selecting OK . If that does not work try rebooting the
computer. Other causes can include memory conflicts, abad interface
card, or amisbehaving driver.

KT card CTC test timed out
KT card CTC test failed with status code xx

The interface card failed the Counter Timer Circuit test when it was first
powered on. Thistest verifies proper functionality of the card timer and
counter modes over al CTC channels. You may need to restart, reseat,
or replace the interface card.
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KT card timed out while loading protocol code
KT card failed with status code xx while loading protocol

LookoutDirect was not able to transfer aloader file to the card and
subsequently download the card protocol firmware. Try to restart the
interface card by calling up the AB object definition dialog box and
selecting OK. If that does not work try rebooting the computer.

KT card isno longer responding

The LookoutDirect AB object did not receive the interface card heartbeat
within the last second. Normally, the card generates a heartbeat any time it
receives the DH+ network token. If the alarm does not deactivate after

30 seconds, try to restart the card by calling up the AB object definition
dialog box and selecting OK . If that does not work try restarting

L ookoutDirect or rebooting the computer.

KT card memory address conflictswith card n

L ookoutDirect found another interface card with the same memory
address. Be surethat the memory address on each interface card is different
and that the corresponding Memory address in the LookoutDirect object
matches the card address.

KT card not present in this computer

The Card existsin thiscomputer check box is deselected (thisisthe
default setting). Select Obj ect»M odify to retrieve the PLC definition
parameters dialog box and select the Card existsin this computer check
box and OK to initialize the card.

KT card RAM test timed out
KT card RAM test failed with status code xx

The interface card failed a memory test when it wasfirst powered on. The
memory test writes a pattern to on-board RAM and reads its content to
verify the card memory is working. Confirm that the memory address
specified in the Object»M odify dialog box is correct. You may need to
restart, reseat, or replace the card.

KT card signaturetest failed

The AB object does not recognize the card. Make sure that the interface
card isactualy installed in the PC and that you indicated the correct
memory addressin LookoutDirect. You may need to reseat the card, or the
card may require repair. Also ensure that you did not identify more

Card Number sthan actual physical cards.
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KT card SI0 test timed out
KT card SI0test failed with status code xx

Theinterface card failed the Serial Input Output test when it was first
powered on. You may need to restart, reseat, or replace the interface card.

KT card send mailbox timed out

The AB object timed out while waiting for the KT card to signal that it
isready to be given a new message to send. Thisis most likely dueto a
communication problem between the computer and the PLC. Confirm that
the network cableis properly installed and that the PLC is turned on.

NAK response received

The AB object received a NAK (not acknowledged) response when it
polled the device. The device received acommand from LookoutDirect but
it did not accept the message. The command that the device received may
beincomplete or containirregul arities due to poor network performance. If
your Serial Port is configured for radio, you may need to adjust the RTS
delay off setting. Also consider increasing the number of Retry attempts.

No response — no ACK for our transmission

LookoutDirect is not getting any response from the device. This could be
caused by just about anything. Verify that the Datar ate, Parity, and Error
detection settings arethe same asthe settings on the device. Make sureyou
are using the proper Serial port on your computer. Verify that the device
interface module and other network equipment is connected and working
properly. If you are using amodem, verify that your object Phone number
and the serial port Dial-up settings are correct. Thismay also be caused by
low level noise or reflections on the highway, or marginal circuitry on
acard.
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No response within timeout period
No responsereceived after receiving ENQ

The AB object received an acknowledgment of itspoll fromthedevice. The
device accepted the command from LookoutDirect. However, the device
did not appear to send anything else back in response. You may have to
increase Receivetimeout to make sure LookoutDirect allows enough time
to receive the message.

EOT responsereceived

The AB object received an EOT (end of transmission) response when it
polled the device indicating that the device did not have amessage ready to
give in response to the LookoutDirect poll request. It is unlikely that you
will ever see this error message.

Received TSN does not match

Response message garbled -- bad CRC or bad BCC
Response message garbled -- no DLE EXT
Response message garbled -- bad DL E follower

The AB abject is receiving messages from the device. However, the
messages may be failing the selected data integrity test. Verify that the
object Error detection setting is the same as the settings on the device.
Another cause may be that the last part of the message is actually getting
clipped off before it is completed. You may have to increase the Receive
gap Seria Port setting to ensure LookoutDirect is receiving the entire
message. If your Serial Port is configured for radio this could be caused by
an audible squelch tail occurring at the end of aradio transmission. You
may need to adjust the RT S delay off or the CTS timeout settings. Also
consider increasing the number of Retry attempts.

Socket communicationserror dd: msg

The AB object has encountered a problem while attempting to
communicate using TCP/IP. The error number dd and corresponding error
message msg give further information. Confirm that the | P address of the
PL C has been entered correctly and that the PLC is reachable over the
TCP/IP network.

SS card failed

This message is suffixed with an error message read from the card itself.
You may need to contact the vendor of your card for technical support.

SS card failed while performing diagnostics

L ookoutDirect successfully wrote the KT-emulation program to the
5136-SD card, but the program failed to terminate. Try running the
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sdi nst . exe program that ships with the 5136-SD card, using the CHK
option to confirm that the card is working properly.

Unable to access physical memory at segment OXAAAA

LookoutDirect was unable to access the memory at the given segment
address. The memory may aready be in use by the operating system or by
another application. Either change the object memory address (which may
involve changing switch settings on the card itself) or, if you are using a
memory manager, make sure that it is excluding the correct portion of
memory.

Unableto open port OXPPP for SScard

LookoutDirect was unable to open the port number specified for the
5136-SD card. Make sure that you have specified the port that is selected
by the jumper settings on the card. Make sure that port and the following
two ports (for example, 250, 251, and 252) are not in use by any other
devicesin your compuiter.

Unexpected data response length
Unexpected response
Unhandled error

You will probably never see one of these alarms. If you do, call National
Instruments and ask for technical support.

3-23 Object Reference Manual



Chapter 3 Driver and Protocol Objects

ASCII
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ASCII isaprotocol driver class LookoutDirect usesto communicate with
any serial device that accepts ASCII characters. This object isonly
available with 32-bit versions of LookoutDirect.

An ASCII object contains no predefined data points. When you create an
ASCII object, you must define your data request strings as well as the
template L ookoutDirect uses to parse the response frame.

Create ASCIl Secondary E

Communication Setting

Serial port: IEDM‘I 'l [rata bits: IS 'l
Baud R ate: ISBDD 'l Stop bits: I‘I 'l
Parity: INone 'l

Phone numnber: |

Monitor serial port

Communication alarm pricrity: I8
Fietry attempts: |4 Feceive timeout: [250  msecs

Skip every |5 poll requests after corm failure

QK I Cancel | Help |

Serial port specifies which COM port the object uses for communicating
to the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Baud rateindicates the rate that L ookoutDirect usesto communicate with
the hardware device.

Data bits indicates the number of data bits that L ookoutDirect usesto
communicate with the hardware. This setting should match the selection
made on the physical device.

Stop bitsindicates the number of stop bits that LookoutDirect uses to
communicate with the hardware device. This setting should match the
selection made on the physical device.

Parity indicates the parity that LookoutDirect usesto communicate with
the hardware device. This setting should match the selection made on the
physical device.
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Phone number specifiesthe number to be dialed if the selected serial port
is configured for dial-up. This number only appliesto the individual
protocol object.

Monitor Serial Port specifieswhether you can receive unsolicited frames.

Communication alarm priority determines the priority level of alarms
generated by the ASCI| object. Such alarms are typically related to
communications with the physical device.

Retry attempts specifies the number of times LookoutDirect attempts to
establish communicationswith adeviceif it isnot getting avalid response.
After it tries the number of Retry attempts specified, the ASCII object
generates an alarm and rel eases the communi cation port back to the
communi cations service which then moves on to the next device in the
polling queue (if any). Refer to Chapter 3, Serial Communications, in the
LookoutDirect Developer’s Manual for more information.

Recelvetimeout isthe amount of time LookoutDirect waitsfor aresponse
from a device before retrying the request.

The Skip every N poll requests after comm failur e setting instructs
LookoutDirect not to poll adeviceit haslost communication with on every
scheduled poll. Instead, LookoutDirect polls the device only once in the
specified number of poll cycles. Once communication has been
reestablished, the deviceis polled on itsregular cycle.

ASCII Data Members

Table 3-5. ASCII Data Members

Data M ember Type Read | Write Description

CommFail logica yes no Object-generated signal that ison if
LookoutDirect cannot communicate
with the device(s).

OffHook logica no yes Keeps the driver from releasing the
serial port.

Request text yes no Exact request frame sent.

RequestFormat text no yes Format used to create request frame.

Response text yes no Exact response frame received.

ResponseFormat text no yes Format used to parse response frame.
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Table 3-5. ASCII Data Members (Continued)

Data M ember Type Read | Write Description
RQSum:1:1 - numeric yes no Request byte sum
RQSum255:255
RQV1, RQV512 numeric no yes Variable list used to populate request

frame with numeric values.

RQV1.logical, logical no yes Variable list used to populate request

RQV512.logical frame with logical values.

RQV1.txt, RQvV512.txt | text no yes Variable list used to populate request
frame with text values.

RSFilter text no yes All charactersin this string will be
filtered out of the incoming response
before processing.

RSSum1:1 - numeric yes no Response byte sum

RSSum255:255

RSV1, RSV512 numeric yes no Variable list used to store values
retrieved from response frame.

RSV1.logical, logical yes no Variable list used to store values

RSV512.logical retrieved from response frame.

RSV 1.txt, RSV512.txt

text yes no Variable list used to store values
retrieved from response frame.

Send

logical no yes Sends request frame.

Update

logical yes no Object-generated signal that pulses
low each time it polls the device.

RSVn, RSVn.txt and RSVn.logical al represent the same value in different forms
RQVn, RQVn.txt and RQVn.logical al represent the same value in different forms

Request and Response Format Strings

Object Reference Manual

The request and response format strings consist of static characters and
markersthat control how the request and response frames respectively are
formatted or decoded. The request format string is used to create the
reguest frame, which is sent to the device, while the response format string
is used to decode the response frame, which comes from the device.

Static charactersin the format strings are reproduced exactly in the request
or response frame. Markers specify the location within the frame and type
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of data which should be found there, such as five characters read as an
unsigned integer, for example. The ASCII object constructsarequest frame
by processing the sequence of static characters and markers in the request
format string, and including data from RQV data members.

The response format string decodes a response frame using an analogous
process, storing the resultsin RSV data members.

To construct arequest frame, the ASCII object parses the request format
string character by character. Static characters are copied directly to the
request frame. When a marker is encountered the ASCI| object reads a
value from the appropriate RQV variable and places it into the request
frame.

Thereare 512 RQV and RSV values provided for in the ASCII object data
member collection. The first marker in aformat string uses the value from
RQV1 (or RQV1.txt or RQV1.logical), the next marker uses the value
RQV 2, and so on. Values taken from Response strings are stored in RSV
data members in the same way.

Keepin mind that writing into RQV 1 changesthe value both for RQV 1.text
and RQV 1.logical. Their only differenceisthe format in which they are
represented. The same principle applies to the RSV data members.

@ Note Thereisno precedence to the order inwhich multiple objects connected to the same
variable number initialize upon opening the process file. Consider, for example, the case
in which a Pot object is connected to RQV 1 while a TextEntry object is connected to
RQV 1.txt. You should take care to initialize such variables to the proper value after
opening a processfile.

© Automationdirect.com

To decode aresponse frame, the ASCI I object comparesthe responseframe
to the response format string character by character. The static charactersin
the response frame must match those in the response format string or the
decoding process terminates. Static characters are, in effect, discarded

by the ASCII object as they are matched between the response format
string and the response frame.

When the ASCII object encounters amarker, it placesthe dataindicated by
the marker into the appropriate RSV data member.

The conversion of a portion of the response frame to a data type specified
by amarker in the response format string must be valid, or the process will
terminate.
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If nothing halts the process, decoding terminates when the end of the
response frame string is reached.

There are examples of both request frames and response frames at the end
of this section, but for the examples to make sense, you must first
understand the ASCII object markers.

ACSII Object Markers

The general format for amarker is:
%[width][type]

Each field inthe marker format isasingle character or anumber signifying
a particular format option.

The % sign denotes the beginning of the marker. For example, to specify
that apercent-sign character is a static character part of the frame, use %%.

Width isa positive decimal integer specifying the number of characters
that particular value occupiesin theframe. By default ASCI padsthevalue
with blank spacesiif the value takes up fewer characters than the value
specified by width. Including a 0 before the width value forces the ASCII
object to pad with zeroes instead of blank spaces.

Type determines whether the field isinterpreted as a character, a string,
or a number.

Table 3-6. Data Types Allowed by ASCII

Character Data Type
c Character
d Decimal integer
0,0 Octa
X, X Hexadecimal integer
u Unsigned decimal integer
e f Floating-point
S String
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Table 3-6. Data Types Allowed by ASCII

b* Byte (binary)

* For the %b data type:

—  Number of bytescan be specified,
for example %3b, %2b.

— Response format can read as
either signed or unsigned, for
example %"b and %3"b are
signed and %b is unsigned.

—  Endian order can be specified, for
example %3~b is big endian and
%3b is little endian. %5~"b and
%2"~b forms are also valid.

The simplest format specification contains only the percent sign and atype
character (for example, %s). That would place the value in the response
frame in the RSV 1.txt data member.

Request Format
String RQV1 Request Frame
>%5d 34 > A4
>%05d 34 >00034

The request format string also has a precision value in the form

% [width].[precision][type]. This specifies the number of digitsto the
right of the decimal point, if any, in the request frame. If you use afloat
(%f) and do not specify a precision value, the ASCII object assumes a
default of 6.

Characters are converted and stored in RSV data members from response
framesin the order they are encountered in the response format. However,
fewer than [width] characters may be read if a white-space character
(space, tab, or newline) or a character that cannot be converted according
to the given format occurs before [width] is reached.

Values needed for request frames come from the RQV data members, and
are also used in the order in which they occur in the request format.

To read strings not delimited by space characters, or that contain spaces,
you can subgtitute a set of charactersin brackets ([ 1) s(string) type
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character. The corresponding input field isread up to thefirst character that
does not appear in the bracketed character set. Using acaret (*) asthefirst
character in the set reverses this effect: the ASCII object reads input field

up to the first character that does appear in the rest of the character set.

Response Response
Format String RSV 1.ixt Frame
SW[A-Z,a-2]% Natl Inst $Natl Inst$

>%[",g] days >day

Notice that %[a— Z] and %[z — a] are interpreted as equivalent to
%][abcde...z], and that the character set is case sensitive. Valid control
characters accepted include\a, \A, \b, \B, \f, \F, \n, \N, \r, \R, \t, \T, \v, \V, \\,
v, \" and\2.

Any ASCII character can be specified in the format string using \xbb or
\nnn masks. \xbb isahexadecimal bytewith each b representing avalid hex
character in therange (0...9, a...F), for example \xff or \x1a.

\nnn is an octal byte with each n being avalid octal character in the range
0to 7, for example\123 or \347. THis value may not exceed 255 asit is
meant to represent a single byte of data. These two features can be used to
create and compare static characters. These can also be specified in the
regular expression, for example %[\xff, \123, \a, \b] isavalid frame.

@ Note The brackets only work in response format strings. They have no effect in the
request format string.

Object Reference Manual

The ASCII object scans each field in the response frame character by
character. It may stop reading aparticular field beforeit reaches acharacter
for avariety of reasons:

e The specified width has been reached.
e The next character cannot be converted as specified.

e The next character conflicts with a character in the response format
string that it is supposed to match.

e Thenext character fails to appear in a given character set.
No matter what the reason, when the ASCI1 object stops reading afield,
the next field is considered to begin at the first unread character. The

conflicting character, if there isone, is considered unread and is the first
character of the next field.

3-30 www.Automationdirect.com



5

© Automationdirect.com

Entering ASCII Object Format String
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For a static connection to one of the format data members, enter your
format string in the yellow field box in the Edit Connections dialog box.
Remember to begin and end the format strings with quotation marks so that
LookoutDirect accepts the string input.

You can also connect any valid text data member, such as atext entry
object, to the format data members.

Request Frame Construction Examples

Request Request
Format String RQV Frame
<01%4u%s RQV1=1234 <011234Steph
RQV 2.txt=Steph
<01%04u%os RQV1=34 <010034Steph
RQV 2.txt=Steph
<01% 4u%s RQV1=34 <01 34Steph
RQV 2.txt=Steph

A zeroin front of the four pads with zeroes; a space pads with spaces.

Response Format Examples

Response Response
Frame Format String RSV
*(16.38: *(%52f: RSV1=16.38

Note Thedecima point counts as a character when decoding floats (%f). Also, decimal
points denoting precision are not allowed when decoding a float in the response frame.

Response Response
Frame Format String RSV
>>Test Text<< >>0ps<< RSV 1.txt=Test
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The space between the words terminates the conversion. See the preceding
bracketed character example in order to span a space or other special
characters.

Response Response
Frame Format String RSV
>>Test Text<< >>0/05%0s<< RSV 1.txt=Test
RSV 2.txt=Text
>>DogCat<< >>0/035%3s<< RSV 1.txt=Dog
RSV 2.txt=Cat

The response format uses a space as a delimiter.

Using Sum Data Members

Object Reference Manual

The ASCII object includes summing datamembersyou can useto calcul ate
checksum characters. This can be a checksum you want to write into an
outgoing request frame or a checksum you want to verify in an incoming
response frame.

For example, if you want to calculate a checksum for the request AOOB,
you would use an RQSum(request sum) data member. In the case of AOOB,
you would use RQSuntL: 4, which would give you a sum of the ASCII byte
values of characters 1 through 4. Once you have this sum, you can
manipulate it mathematically any way necessary for the checksum value
you need. You can then insert this value at the end of your frame as a byte
(%) or aseries of bytes.

The same technique worksin reverse for RSSum(response sum) data
members.

For example, consider the response Z00A@ You know that you are
expecting 4 bytes plus a checksum. Assuming that this checksum
calculationinvolvesthefirst four characters, use RSSuntl: 4 to get the byte
sum of characters 1 through 4. After performing the appropriate
mathematical manipulation, you can compare this value with the actual
byte read from the frame, and determine when there is a checksum failure.

Note There are many different methods for calculating checksums, and these data
members cannot support al of them. Before attempting to use them for checksum
calculation, make sure your checksum can be calculated from a simple byte sum of
charactersin the frame.
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ASCII Error Messages

No response from device within timeout period

LookoutDirect received no response from the device within the Receive
timeout period. The ASCII object was able to establish a socket, but when
it sent amessageto the device, the device did not respond—asif it were not
there. You may have to significantly increase Receive timeout (and Poll
Rate) to ensure LookoutDirect is allowing enough time to receive the
expected response. Also, verify your cable connections, power,
configuration settings, and 1P settings.

Not enough data to send a valid frame

This means that the ASCI1 object has not received enough datato fill inall
thevariablesin the Request Format frame. This could mean that you do not
have connections made to all of the RQV s that the ASCII object is
expecting.

FrameError (garbled)

ASCII got aresponse frame, but static characters in the response did not
match up to the response format string.

Data type or length does not match format string

ASCII got aresponseframe, but certain charactersin the response were not
in the format stated by the markers in the response format string.

Illegal control character
The request frame had a % modifier followed by an invalid control code.

Related Objects 1PASCII

© Automationdirect.com
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DeltaTau is a protocol driver object class LookoutDirect usesto
communicate with Delta Tau Data Systems PMAC Motion Controllers.
Create a DeltaTau object for each card installed in the computer.

This object class communicates with Delta Tau PMAC cards through
dual-ported memory, so be sure that your PMAC hardware includes the
dual-ported RAM option.

Thefollowing figure shows a Delta Tau card configured to use PC memory
beginning at address DOOO.

Mew DeltaT au Controller E
Hame: Celtal aul
Card base address: IDDDD j

Scanning interval: |5D

millizeconds
Communication alarm pricrity: IS

QK I Cancel | Help |

Card base addr ess specifies the beginning memory location of the dual
ported RAM address. It should match card settings.

Scanning I nterval identifies the frequency that the DeltaTau object in
LookoutDirect pollsthe PMAC Motion Controller. Intervals can range
from 10 msto 1,000 ms.

Communication alarm priority specifiesthe priority level of darms
generated by the object.

DeltaTau Data members

© Automationdirect.com

Like other protocol driver objects, DeltaTau objects contain a great deal
of data. All readable and writable members (inputs/outputs), polling
instructions, and so on, are bundled with the object. Therefore, as soon as
you create a DeltaTau object you immediately have accessto all the object
data members. The following table lists data members for the DeltaTau
object.
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Table 3-7. DeltaTau Data Members

Data M ember Type Read | Write Description

DS0-DS8190 numeric yes yes Signed 32-bit word ranging from
—2,147,483,648 to 2,147,483,647

DWO0 - DW8190 numeric yes yes 32-Bit double-precisionword ranging
from O to 4,294,967,295

FO - F8188 numeric yes yes 32-bit |EEE floating point word

S0 —S8190 numeric yes yes Signed 16-bit word ranging from
—32,768 to 32,767

Update logical yes no Driver-generated signal that pulses
each time LookoutDirect scans the
PMAC Mation Controller card

W0 -WwW8190 numeric yes yes 16-Bit word ranging from 0 to 65,535

W0.0 -W8190.15 logical yes yes 1Bitinal6-Bit word
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The DirectLogic protocol driver object classis used to communicate to
PLC Direct by Koyo 105, 205, 305, and 405 PL Cs. This driver object
supportsadditional Koyo private labeled PLCsunder GE SeriesOne, Texas
Instruments Series 305, 405 and Siemens Simatic T1305, T1405 names.
Please see the Protocol Reference Chart within the L ookoutDirect L earning
Guide to verify the part numbers of these additional Koyo PLCs.
LookoutDirect supports both point-to-point, multidrop and Ethernet
configurations. You can connect LookoutDirect to afixed PLC
Programming port, a networking DirectNET/CCM port, PLC DCM (data
communications module€), or to an Ethernet (ECOM) communications
module.

Select object class: E
Lookaut |
¥ Categorize
5 Scale ;I Dlrecanglc -
&% Spiner Communicate with all Automationdirect [formerly
PLCDirect) PLCs through the DirectSOFT 32
gy Switch Communications Server. Supparts R5232 and
ity TestEntry Ethemet. Allows sharing of comm connections between
I= Drivers DirectSOFT 32 - Programming, DSD ata, and
LookoutDirect
gty AB_PLCS
ity AB_SLCH00
ity Ascii
ity DeltaT au
g% DirectLoaic
- FeldPoirt FieMame:  DSCOMM#.CEX
i BE_Seriesdl Date Modified:  Tue Apr 10 21:11:42 2001
ile Size: wtes
&y MitsubishiF File 114743 b
g Elndhug CBx Version:  LookoutDitect 4.0
mian
-ty OPCClient
ity Tiway
I=4 Loagina LI

Cancel
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After the DirectLogic driver classis selected the following dialog appears.

Create DirectLogic E
Tag: L1

Carnrn Link: l— J
Pall R ate: l— 5B
Pall = I

Alarm Level: IB— [0-10. 0 = Dizable)

Ok I Cancel |

The selections are as follows:

Tag: User defined object name that can be referenced for connecting
other objects.

Comm Link: The associated link chosen for the configured driver
object. When the “...” button is pressed the Select Link dialog will
appear.

Poll Rate= isanumerical expression that determines how often to poll
the device in milliseconds.

Poll isalogical expression. When the expression changes from false
totrue, LookoutDirect pollsthe device onetime. You can useasimple
expression like the signal from a pushbutton, or a complex algorithm.

Select Link...

—Links
Select

LCancel

Edit...

Delete

ddadd].

™ Link Enabled Help

If alink is not available, you will have to add one. Click the Add... button
to create a new communications link then select the correct Serial or
Ethernet port that you have the cable attached from your PC to the PLC.
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Note NOTE: If you are creating a serial Link that will connect through amodem, seethe
Modem Setup Guide Appendix Cinthe L ookoutDirect Learning Guide. If you are creating
an Ethernet Link, refer to the DirectSoft Communications Server online help.

Link Wizard
Select the communications port that the PLC is connected to.
Modem support cannot be configured from the Link ‘wizard.

To select modem suppart, you must use the manual
canfiguration dialag by selecting "Link Editar..." belaw.

Portz

Link. Editar. .. < Back I Hexst > I Cancel

After making your choice click on the Next button.

Link Wizard

Select the PLC product family of the PLC pou wish to connect
to.

If wou are unsure, but know the communications protocol it
uses, zelect "Mot Suie” from the list.

PLC Families:

= Mot Sure =
Direct Logic 305

Direct Logic 3055
; F45[] Family

Link Editar... < Back I Hesxt > I Cancel |

Select the PLC family by single clicking on the appropriate choice. If you
are unsure of the PL.C family but know which communications protocol to
use, you can select the* **Not Sure**” choice. If you are usinga PLC
Direct compatible PLC the LinkWizard can try to detect the model
automatically.

Click on the Next> button when you are finished with your selection.
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Link Wizard [ x]
Select the protocol to use in the communications link.

If wou selected a PLC family, a walid protocol has been
selected for you.

If the selected protocol supports node addressing, enter the
station address. If pou are unsure, leave the default.

Protocols:
DirecttET

address:l‘l i’

Link Editor... | < Back I Hext » I Cancel |

Select either the DirectNET or K-Sequence protocol. If during the previous
step you selected one of the families listed, the highlight bar will be on a
valid protocol for that family of PLC. The choice of protocol to use will
depend on two factors:

e Whether or not the PLC you are connected to supports the protocol on
the port where the cable is connected. For alisting of protocols
available on each port of DirectlL ogic compatible PLCs see the
Protocol Reference Chart in the Creating and Managing
Communication Links chapter within the L ookoutDirect Learning
Guide. Thischart is aso available in the DirectSoft Communications
Server Help that can be accessed by clicking on the Link Editor button
the clicking on the Help button.

e If you need to perform write operations to individual Discrete 1/0
points or control relays, then you must select  K-seguence protocol.
DirectNET protocol cannot write to individual bit locations.

If the PLC has been configured to a node Address other than 1, enter that
address now. Click on the Next button when you are finished.

The DirectL ogic driver object will now attempt to establish a
communication Link with the PL C using the node address and protocol you
have selected. It will try the combination of 9600 Baud, and Odd Parity
first. If this combination is unsuccessful, an ‘ auto-bauding’ sequence will
be used to try and determine the correct baud rate and parity combination.
If these attempts are unsuccessful, the following dialog is displayed. You
can click the Link Editor button and manually attempt to adjust the port
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configuration, or you can consult the Appendix B Communications
Troubleshooting Guide
in the LookoutDirect L earning Guide.

DirectLogic Protocol Status

The DirectL ogic driver object monitors protocol statistics and the data can
be viewed by selecting Options >> DirectSoft Link Status. This menu
selection will only be visible in the Options menu if a DirectLogic driver
object was previoudly created in your lookout process. Select the correct
object from the list that appears, and then click Select. The Link Info
dialog box appears.

The Link Info dialog box is useful for troubleshooting communication
errors. Each error is time stamped and has an error name and an extended
error description. At anytime you can press the edit button to manually
change a setting on your link or to press Auto then Accept to clear the error
log. The Link Enable box allows you to turn the communications link On
and Off.

105/205/350/405 DirectLogic PLC Family Data Members

Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

© Automationdirect.com

Data M ember Type Read | Write | Description

Activated Logical Yes No Object-generated signal when TRUE,
this flag signifies an activeb
communi cation connection betweenthe
process file and the PLC.

Co-C3777 Logical Yes Yes Control Relays—addressed in octal and
mapped to V40600 — V40777.

CTO-CT377 Logical Yes Yes Counter status (done) bits — addressed
in octal and mapped to V41140 —
V41157

CTAOB - Numeric | Yes Yes Counter current value words BCD —

CTA377:B addressed in octal and mapped to
V01000 - V01377
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

CTAO:DB — Numeric | Yes Yes Counter current value double words
CTA376:DB (two adjacent addresses; 32-Bit) BCD —
addressed in octal and mapped to
V01000 - V01377

Faled Logica Yes No Object-generated signal when TRUE,
this flag signifies the process fileis no
longer communicating with the PLC.

GX0-GX3777 Logical Yes Yes Remote /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 Logica Yes No Object-generated signal when TRUE,
this flag signifies that the
communication connection has paused
but is still active and will go FALSE
when its paused condition is satisfied.
Usually caused by modifying the Link
whileitisin use.

S0 - S1777 Logica Yes Yes Stage status (active) bits—addressed in
octal and mapped to V41000 — V41077
SPO — SP777 Logica Yes No Special Relays (system status hits) —

addressed in octal and mapped to
V41200 — V41237

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
decima
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

V0:D —V41237 Numeric | Yes Yes Double (two adjacent registers; 32-Bit)
V-memory registers decimal

V0:B -V41237:B Numeric | Yes Yes Single (16-Bit) V-memory registers
BCD 0- 9999

V0: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)

V0: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 - Numeric | Yes Yes Single (16-Bit) V-memory word

VC3760:B registers BCD Aliases for mapped
Control Relays CO—- C3777

VCTO0-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

VCT360:B registers BCD Aliases for mapped
Counter Status (done) bits CTO —
CT377

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

VGX3760:B registers BCD Aliases for mapped
Remote I/O Inputs GX0 — GX 3777

VGY0O-VGY3760 | Numeric | Yes Yes Single (16-Bit) V-memory word

© Automationdirect.com
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registers decimal Aliases for mapped
Remote I/O Outputs GY0 — GY 3777
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

VGYO.B - Numeric | Yes Yes Single (16-Bit) V-memory word

VGY 3760:.B registers 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

VSP0O — VSP760 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Specia Relays (system status bits) SPO
- SP777

VSPO:B — Numeric | Yes Yes Single (16-Bit) V-memory word

VSP760:B registers BCD Aliases for mapped
Specia 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

VCT360:B registers 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

VX0:B — Numeric | Yes Yes Single (16-Bit) V-memory word

VX1760:B registers BCD Aliases for mapped
Inputs X0 — X1777

VY0 -VY1760 Numeric | Yes Yes Single (16-Bit) V-memory word
registers decimal Aliases for mapped
Outputs YO-Y 1777

VYO:B - Numeric | Yes Yes Single (16-Bit) V-memory word

VY 1760:B registers BCD Aliases for mapped
Outputs YO —-Y 1777
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Table 3-8. 105/205/350/405 DirectLogic PLC Data Members

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

305/305S Direct Logic PLC Family Data Members

Table 3-9. 305/305S DirectLogic Data Members

Data M ember Type Read | Write | Description

Activated Logical Yes No Object-generated signal when
TRUE, thisflag signifies an active
communi cation 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

C770-C777

C1070 - C1077

Failed Logical Yes No Object-generated signal when
TRUE, thisflag signifies the
processfileis no longer
communicating with the PLC.

100 - 10157 Logical Yes No Inputs and Outputs — addressed in

10700 10767 octd

Paused Logica Yes No Object-generated signal when
TRUE, thisflag signifies that the
communi cation connection has
paused but is still active and will go
FAL SE whenitspaused conditionis
satisfied. Usualy caused by
modifying the Link whileitisin
use.

RO - R777 Numeric | Yes Yes Single (8-Bit) byteregisters
decimal
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Table 3-9. 305/305S DirectLogic Data Members

Data Member Type Read | Write | Description

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 decimal
Aliases.

RC160:W — RC360:W Numeric | Yes Yes Single (16-Bit) word Control Relay

RCT60: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 anq Specia Relay registers BCD
Aliases.

RC1000:WB — RC1060:WB

RIO0 - RIO150 Numeric | Yes Yes Single (8-Bit) byte registers
decimal Aliases for mapped Inputs

RIO700-RIO760 and Outputs 100 — 10157 and
10700 - 10767

RIO0:W — RI0140:W Numeric | Yes Yes Single (16-Bit) word registers

i : decimal Aliases for mapped Inputs

RIO700:W —RIG750:W and Outputs |00 — 10157 and
10700 - 10767

RIO0:WB — RI0140:WB Numeric | Yes Yes Single (16-Bit) word registers BCD

i i Aliases for mapped Inputs and

RIO700:WB —RIO7TS0:WB Outputs |00 — 10157 and 10700 —
10767

RS400 — RS570 Numeric | Yes Yes Single (8-Bit) byte Shift Registers
decimal
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Table 3-9. 305/305S DirectLogic Data Members

Data M ember Type Read | Write | Description

RS400:W — RS560:W Numeric | Yes Yes Single (16-Bit) word Shift Registers
decimal

RS$400: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 Logica Yes No Timer/Counter status (done) bits —
addressed in octal

TCA600:WB — Numeric | Yes Yes Timer/Counter current value words

TCA677W:WB BCD - addressed in octal and
mapped to R600 — R677
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GE_Series90

Object Reference Manual

GE_Series90isaprotocol driver classL ookoutDirect usesto communicate
with GE Series 90-30 and GE Series 90-70 programmablelogic controllers
(PLCs) using SNPX, a Series Ninety Protocol.

I ame: FLC Address:
|
odel Fratocal
Ja0-20 =l |shPx =l
— Serial Setting:
Serial port:

IEDM‘I 'l
Parity D1ata bits
' Mone 7 &8

" Ewen "Stop bits

&+ 0dd @1 2

Phone number:

PolFate = |0:01

Pall = I
Communication alarm priority: IS

Fietry attempts: |4 Feceive timeout: |500 MEecs

Skip every |5 poll requests after comm failure

QK I Cancel | Help |

PLC Addressisadave address and refers to the PLC address setting as
configured on the device. The address can be up to eight ASCII characters.

M odel chooses either 90-30 or 90-70.

I nter face selects the protocol. You can choose between SNPX and
Ethernet.

Serial port specifies which port the object uses for communication to
the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Data rate, Parity, Data bits, and Stop bits reference the settings on the
hardware device.

Phone number specifies the number to be dialed if the seria port setting
is configured for dial-up. This number only appliesto the individual
protocol object.
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PollRate is a numeric expression that determines how often to poll the
device. GE_Series90 then polls the device at the specified time interval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poll isalogical expression. When this expression changes from FAL SE to
TRUE, LookoutDirect polls the device. You can use a simple expression
like the signal from a pushbutton, or a complex algorithm.

Communication alarm priority determines the priority level of
object-generated alarms (0 — 10).

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with a device if it is not getting a
valid response. After it tries the number of Retry attempts specified, the
GE_Series90 object generates an alarm and rel eases the communication
port back to the communications service which then moves on to the next
devicein the polling queue (if any). Refer to Chapter 3, Serial
Communications, in the LookoutDirect Devieoper’s Manual for more
information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.

The Skip every... setting instructs LookoutDirect to not poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle accordingly. Once communications
have been reestablished, the device is polled on its regular cycle.

GE_Series90 Data Members

This protocol driver object contains agreat deal of data. All readable
and writable members (inputs/outputs), polling instructions, read/write
blocking, serial port usage, and so on, are bundled with the object.
Therefore, as soon as you create a GE_Series90 object you immediately
have access to al the object data members (see data member list in
Table 3-10).

@ Note LookoutDirect protocol driver objectsautomatically generate an efficient read/write
blocking scheme based on the inputs and outputs being used in your processfile. You are
not required to build your own I/O blocking table.
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Table 3-10. GE_Series90 Data Members
Data M ember Type Read | Write Description

All-Al64 numeric yes yes 16-bit analog inputs encoded as
unsigned binary integers ranging
from 0 to 65535

AID1-AID64 numeric yes yes 32-bit analog inputs encoded as
unsigned binary integers ranging
from 0 to 65535

AQl-AQ64 numeric yes yes 16-bit anal og outputs encoded as
unsigned binary integers ranging
from O to 65535

AQD1-AQD64 numeric yes yes 32-hit analog outputs encoded as
unsigned binary integers ranging
from 0 to 65535

CommpFail logical yes no Object-generated signal that ison if,
for whatever reason, LookoutDirect
cannot communicate with the PLC.

11-1512 logical yes no Single bit discrete inputs

M1 —M4096 logical yes yes Single bit discrete (Internal coil)

OffHook logical no yes When TRUE, this flag instructs the
GE object toretain exclusiveuseof its
assigned communication port.

Poll logical no yes When this value transitions from
FALSE to TRUE, LookoutDirect
pollsthe device.

PollRate numeric no yes LookoutDirect expression that
determines the device polling
freguency.

Q1-Q512 logica yes yes Single bit discrete outputs

R1-R9999 numeric yes yes 16-hit holding registers encoded as
unsigned binary integers ranging
from 0 to 65535
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Table 3-10. GE_Series90 Data Members (Continued)

Data Member Type Read | Write Description

RD1 - RD9998 numeric yes yes 32-bit holding registers encoded as
unsigned binary integers ranging
from O to 65535

S1-S32 logical yes no System fault

SA1-SA32 logical yes no Specia Contacts A

SB1-SB32 logical yes no Specia Contacts B

SC1-SC32 logical yes no Specia Contacts C

Update logical yes no Object-generated signal that pulses
each time the driver pollsthe device

GE_Series90 Status Messages

© Automationdirect.com

No response within timeout period

LookoutDirect did not received the expected response within the Receive
timeout period. The object sent an inquiry and received an
acknowledgment, but the device did not send an expected response to the
reguest. This might happen if the response was interrupted. You may have
to increase Receive timeout.

No return inquiry response from secondary unit

LookoutDirect received no response from the device within the Receive
timeout period. The driver object is able to use the COM port, but when it
polls the device, it does not respond—asiif it is not even there. You may
have to increase Receive timeout to ensure LookoutDirect is alowing
enough time to receive the expected response. Also, verify your baud rate
settings, cable connections, power, configuration settings, COM port
settings, and polling addresses.

Bad LRC or BCC

The object isreceiving a poll response from the device, but it could not
decipher the response because it is garbled. Verify that all devices
connected to the COM port have unique addresses. The last part of the
message may actually be getting clipped off before it is completed.
Consider increasing the number of Retry attempts. You may have to
increase the Receive gap Serial Port setting to ensure LookoutDirect is
receiving the entire message. If your Serial Port isconfigured for radio, this
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could be caused by an audible squelch tail occurring at the end of aradio
transmission. Try adjusting RT S delay off and CT S timeout.

No attach response within timeout period

An attempt was made to establish communications with the PLC without
any response. Check your cabling and COM port selections, power,
configuration settings, and polling addresses.

Invalid response [X]

An error in the structure of aresponse frame was detected. You may have
two PLCs with the same address.

Incorrect response length [X]

A response was received with an unexpected length. You may have to
increase the Receive gap Serial Port setting to ensure LookoutDirect is
receiving the entire message.

Incorrect response Address

A response was received with an address not matching the objects address.
You may have two master devices on the network.

SNPX ERROR—Major code: x Minor code: x

The response message contained an SNPX error code. Refer to your
GE documentation for the meaning of this particular error.
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Modbus and ModbusM OSCAD are protocol driver classes LookoutDirect
uses to communicate with equipment such as programmable logic
controllers (PLCs), remote terminal units (RTUs), or any other piece of
equipment using Modbus Serial (ASCII or RTU) or Modbus Plus
communication protocol.

The Modbus object class has general-purpose addresses, such as holding
register 40001, and is suitable for communicating with nearly all Modbus
devices, including the Control Microsystems TeleSAFE RTU.

The ModbusM OSCAD object classworkswith MotorolaMOSCAD PLCs
and RTUs. It also usesthe Modbus Serial (ASCII or RTU) or Modbus Plus
communication protocol, but its data members reflect the address of
Motorola MOSCAD devices.

You can limit the number of channels LookoutDirect uses on the SA-85
card by creating anodbus. i ni filein the LookoutDirect directory, as
shown in the following example.

[ ALL]

MaxChannel s=channel

where channel isanumber between 1 and 8, inclusive (default = 8).

These protocol driver objects contain agreat deal of data. All readable
and writable members (inputs/outputs), polling instructions, read/write
blocking, serial port usage, and so on are bundled with the object.
Therefore, as soon as you create a Modbus or ModbusM OSCAD object
you immediately have access to al the object data members (see data
member list in Table 3-12).

@ Note LookoutDirect protocol driver objectsautomatically generate an efficient read/write
blocking scheme based on the inputs and outputs being used in your processfile. You are
not required to build your own 1/O blocking table.
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As protocol drivers, both object classes conform to the specificationsin
the Modicon Modbus Protocol Reference Guide PI-MBUS-300 Rev. C.
The drivers support ASCII and RTU transmission modes, as well as
Modbus Plus.
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Create Modbus Secondary E
M ame: IModbus‘I Mode: IModbus Serial j
— Communication Setting: | T I

Address: |5 Serial port: IEDM‘I j
—Datarate— — Parity ﬂl

[rata bits Stop bits
15200 || FiNene || 07 ol il
57600 © Odd o 5 —I
38400  Even Advanced. |
15200 © Mark

' 9500 " Space .
pririty: IS
4800

2400 . I—
Phone numnber: Hel
€ 1200 LI
00 FallR ate = ID:D‘I
300
110 Poll= [
Fietry attempts: |4 Receive timeout:  |500
msecs

In this example, LookoutDirect is connected to a M odbus-speaking PLC
with an address of 5 using serial port 1 (which was previously configured
for hardwired communications), and polling the device every second.

M odbus Serial indicates that the slave device talks either Modbus ASCI|
or Modbus RTU. When you select this option, LookoutDirect first tries to
communicate using the RTU format. If unsuccessful, it then tries the
ASCII format (alittle slower). If your network is susceptible to repeated
communication problems, and if these problems slow scanning
considerably, you may want to disable L ookoutDirect from retrying both
formats. This can speed communication retries by LookoutDirect;
however, it will not fix your communication problems. Call National
Instruments technical support to for information on how to prohibit

L ookoutDirect from trying to communicate using both formats.

M odbus Plus Network indicates that the slave device is connected to the
L ookoutDirect computer via a Modbus Plus network card.

@ Note NetBlIOS-based networking software typically uses software interrupt 5C. Thisis
also the default software interrupt used by the Modbus Plus Network card driver. Change
the Modbus Plus software interrupt from 5C to 5D, 5E, or 5F. Refer to your Modicon
documentation for instructions on changing the software interrupt setting.

Object Reference Manual

M odbus Ether net indicates you are communicating with the Modbus
dlave device using an Ethernet connection.

If you select Modbus Serial, you must specify Address, Serial Port, Data
Rate, Parity, Data Bits, and Stop Bits. And if you are using a Dia-up

3-54 www.Automationdirect.com



© Automationdirect.com

Chapter 3 Driver and Protocol Objects

modem connected to your communication port, you must also specify a
Phone Number.

If you select M odbus Plus Network, you need only specify the remote
device Address.

If you select M odbus Ethernet you must specify the |P addressin
additionto Alarm Priority, Poll Rate, Poll Retry attempts, and Receive
timeout.

Addressisasdave address and refersto the PLC or RTU address setting as
set on the device dip switches. If devices share acommon line, they require
unique addresses (1 to 255).

| P addressisthelnternet Protocol addressfor the M odbus slave object you
are communicating with.

Serial port specifies which port the object uses for communication to the
external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Data rate, Parity, Data bits, and Stop bits reference the settings on the
hardware device.

The Defaults button replaces the current settings with default values.
Alarm priority determinesthe priority level of Modbus-generated alarms.

Phone number specifies the number to be dialed if the serial port setting
is configured for dial-up. This number only appliesto the individual
protocol object.

PollRate is a numeric expression that determines how often to poll the
device. Modbus then polls the device at the specified time interval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poll isalogical expression. When this expression changes from FALSE to
TRUE, LookoutDirect polls the device. You can use a simple expression
like the signal from a pushbutton, or a complex algorithm.

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with a device if it is not getting a
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valid response. After it tries the number of Retry attempts specified, the
Modbus object generates an alarm and rel eases the communi cation port
back to the communications subsystem which then moves on to the next
devicein the polling queue (if any). Refer to Chapter 3, Serial
Communications, in the LookoutDirect Developer’s Manual for more
information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.

Advanced Modbus Parameters

Object Reference Manual

The Modbus driver attempts to block the reads and writes of cails, input
registers and holding registersinto groups to maximize communication
efficiency. Through the Advanced M odbus Options dialog box, you can
control the maximum block sizesthat thedriver uses. Infact, if your device
does not support the default block sizes, you may have to specify smaller
blocks.

The Advanced... button invokes the Advanced M odbus Options dialog
box you can use to customize specific options within the M odbus protocol.
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Advanced Modbus Options | ]

—Maximum values per message
k

Fead cails:

Cancel
Read discrete inputs: IZDDD fc?
Read holding regs: |125 fc3 Defaults

il

Fead input regs: 125 fcd
Force caoils: goa fc15
Fresetregs: 100 fc 16

V' Immediately write autputs

Skip every |4 poll requests after comm failure

[~ Treatholding registers as 32-bitfloats (Daniel option)
™ Modicon 32-bitfloating point order (0123 vs. 3210)

™ Pall upon receipt of unsolicited message

The Modbus object class uses Modbus Function Codes 01, 02, 03, 04, 05,
06, 15, and 16; and expects the remote |/O device to support these codes as
specified by Modbus. The driver can communicate with up to 247 Modbus
slave devices on each serial port.

The Maximum valuesper message settings specify the maximum number
of elements LookoutDirect attemptstoread (fc 1 — fc 4), or write

(fc 15 andfc 16), inasingle Modbus message. The default values
represent the maximum number of elements that the protocol can transmit
in asingle message, and provides optimal speed. However, some devices
are not capable of handling the maximum number of elements, so you
should set the values according to the documentation for those devices.

If the Immediately write outputs option is ON, LookoutDirect
immediately pollsthe device any time avalue changesthat is being written
out tothedevice. If itis OFF, LookoutDirect waits until the next scheduled
poll to write out changed values.

The Skip every... setting instructs L ookoutDirect to not poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle accordingly. Once communications
have been reestablished, the device is polled on its regular cycle.

The Daniel option is device-dependent and instructs LookoutDirect to
treat holding registers as 32-bit |EEE floating values instead of 16-bit
values. If you set thisflag, you must also set your hardware device to treat
holding registers as 32-hit floats—most devices do not support this option,
but Bristol-Babcock RTUs and Daniel flow meters do.
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@ Note Activating the Daniel option deactivates all Modbus holding register members (on
that device) except for 40001 — 49999 and 4000001 — 465000. If you attempt to read
D40001, for example, the returned value is 0, and L ookoutDirect will not attempt to write
D40001 to the RTU. Of course, in devicesthat do not support this option, you can still read
and write two adjacent holding registers as a floating point value with the Modbus data
members F40001 — F4999. In fact, thisisamore general purpose solution than the Daniel
option, because you can still read bits and word values out of the holding registers, too.

Some Modbus PL Cs reverse byte order in afloating point data member. If
your process is returning garbled or senseless floating point values, select
the M odicon 32-bit floating point order (0123 vs. 3210) option in the
Advanced Modbus Options dialog box. This option chooses whether the
characters within the floating point registers (data members F40001 —
F49999 and F400001 — F465000) arein little endian or big endian
format.

On occasion aModbus PLC will direct a message to your process. To poll
for all data member values following receipt of such apoll, select the Poll
on receipt of unsolicited message option in the Advanced M odbus
Optionsdialog box. Using this option isaway to force apoll of aModbus
device based on an event, without referenceto the configured poll intervals
and somewhat outside the usual LookoutDirect event-driven action.

A Caution Notice that the D and F data members read two adjacent registers as single,
32-bit numbers. One consequence of thisisthat if you connect to two adjacent registers,
such asD40010 and D40011, you will get incorrect values because of overlapping. Make
sure that you do not connect to adjacent registers with the D or F data members.

Modbus Protocol Statistics

The driver monitors Modbus Protocol Statistics. This datais held within
readabl e data members of the Modbus object and you can see them in the
Modbus Protocol Statistics dialog box. To view the dialog box, select
Options»Modbus... and click on Statistics....

@ Note The Options»Modbus... optionis only visible in the Options menu if a Modbus
object was previoudly created in your LookoutDirect application.
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Dievice: IMDdbUS1 j
count %

Yalid response frames: | D| | D.D|
Total errars: | D| | D.D|
BadCRCorlRC: | o[ og]
Fesponse too shart: | D| | D.D|

Mo respanse: | D| | D.D|
Garbled: | o[ og]
Exceptions: | D| | D.D|

Since last reset | 11/18 16:00.05

aut |

The Count column contains the accumul ated number of messagesreceived
from the selected Device that fall into each respective category since the
last time the Reset button was pressed. The percent column (%) indicates
the percentage of messages received that fall into each respective category
since the last time the Reset button was pressed.

When you depress the Reset button, the ResetCounts data member is set
TRUE, setting all statistical valuesto zero. LookoutDirect records the date
and time that the reset was last performed in the Since last reset datafield.
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Modbus Data Members

The Modbus object class supports both 5-digit and 6-digit addressing.
When you use a 6 digit address, the left-most digit represents the address

type as follows:

Table 3-11. 6-Digit Address Coding

First Digit Address Type
0 Single-bit coils
1 Discrete inputs
3 Input registers
4 Holding registers

The remaining 5 digits represent the actual address of the cail, input or

holding register.

@ Note When you reference address 000001 and address 1, you are referring to the same
point, but 40001 and 040001 do not refer to the same point. Because zero is the | eft-most
digit in the 6-digit address, 040001 pointsto the 400012 single-bit coil and 40001 refersto
thefirst holding register.

Table 3-12. Modbus Data Members

Data M ember Type Read | Write Description

000001 — 065000 logical yes yes 6-digit addresses of single-bit coils

1-9999 logical yes yes Single-bit coils

100001 — 165000 logical yes no 6-digit addresses of single-bit discrete
inputs

10001 — 19999 logical yes no Single bit discrete inputs

300001 — 365000 numeric yes no 6-digit addresses of 16-hit input
registers encoded as unsigned binary
integers ranging from 0 to 65535

30001 — 39999 numeric yes no 16-bit input registers encoded as
unsigned binary integers ranging
from 0 to 65535
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Table 3-12. Modbus Data Members (Continued)

Data Member Type Read | Write Description

400001 — 465000 numeric yes yes 6-digit addresses of 16-bit input
registers encoded as unsigned binary
integers ranging from 0 to 65535

400001.1 —465000.16 logical yes yes 6-digit address used to access
individual bitsout of holding registers
and read them as logical ON/OFF
values. The least significant bitis1;
the most significant, 16.

40001 — 49999 numeric yes yes 16-hit holding registers encoded as
unsigned binary integers ranging
from 0 to 65535

40001.1 — 49999.16 logical yes yes Access individual bits out of holding
registers and read them as | ogical
ON/OFF values. Theleast significant
bit is 1; the most significant, 16.

BadCRC numeric yes no Number of responses from device
whose message failed the cyclic
redundancy check (CRC) or the
longitudinal redundancy check (LRC)

BCD300001 — numeric yes no 6-digit addresses of 16-bit input

BCD365000 registers encoded as binary-coded
decimal integers ranging from 0 to
9999

BCD30001 — numeric yes no 16-bit input registers encoded as

BCD39999 binary-coded decimal integers
ranging from O to 9999

BCD400001 — numeric yes yes 6-digit addresses of 16-bit holding

BCD465000 registers encoded as binary-coded
decimal integers ranging from
0to 9999

BCD40001 — numeric yes yes 16-hit holding registers encoded as

BCD49999 binary-coded decimal integers
ranging from 0 to 9999
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Table 3-12. Modbus Data Members (Continued)

Data M ember Type Read | Write Description

CommpFail logical yes no Driver-generated signal that is ON if
LookoutDirect cannot communicate
with the device for whatever reason

D400001 — D465000 numeric yes yes 6-digit addresses of 32-bit unsigned
holding register—reads two adjacent
holding registers as a single 32-bit
number ranging from O to
4,294,967,296.

D40001 — D49999 numeric yes yes 32-bit unsigned holding
register—reads two adjacent holding
registers as a single 32-bit number
ranging from 0O to 4,294,967,296.

Exceptions numeric yes no Number of responses from device
whose message was understandable
to the driver but included an error
code indication from the device

F400001 — F465000 numeric yes yes | 6-digit addresses of 32-bit IEEE
floating point register—reads two
adjacent holding registers asasingle
32-hit floating point value

F40001 — F49999 numeric yes yes | 32-bit IEEE floating point
register—reads two adjacent holding
registers as a single 32-bit floating

point value

Garbled numeric yes no Number of responses from device
whose message was unintelligible to
the driver

NoResponse numeric yes no Number of polls generated by driver
not responded to by device

OffHook logical no yes When TRUE, this flag instructs the

Modbus object to retain exclusive use
of its assigned communication port

Poll logical no yes When this expression transitions
from FALSE to TRUE,
LookoutDirect polls the device.
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Table 3-12. Modbus Data Members (Continued)

Data Member Type Read | Write Description
PolIRate numeric no yes LookoutDirect expression that
determines the device polling
frequency.
Protocol Errors numeric yes no Total number of bad messages

received from polled device

ResetCounts logical no yes Resets number to zero in the
following datamembers: ValidFrame,
NoResponse, TooShort, BadCRC,
Garbled, Exceptions, &

Protocol Errors

$S400001 — S465000 numeric yes yes 6-digit addresses of 16-hit holding
registers encoded as signed binary
integers ranging from —32767 to

+32768.

$40001 — S49999 numeric yes yes 16-hit holding registers encoded as
signed binary integers ranging from
—32767 to +32768.

TooShort numeric yes no Number of responses from device

whose message length was too short

Update logical yes no Driver-generated signal that pulses
each time the driver pollsthe device

ValidFrame numeric yes no Number of good messages received
from polled device

Comments Y ou can use the OffHook data member to enhance communications when
using the Modbus object class with dial-up modems. When OffHook is TRUE and the
serial port is connected to a dial-up modem, the Modbus object does not hang up the
modem when the poll is complete. Rather, it keeps the phone off the hook, retaining
exclusive use of the serial port. Aslong as OffHook is TRUE, the Modbus object
continues to poll the same PL C without hanging up the modem.

As soon as OffHook goes FAL SE, the object releases the serial port to the
communications subsystem, which goes to the next poll request in the
queue, if any. The object also releases the port if data communications are
lost for any reason—such asif the PLC modem breaks the connection.
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When using OffHook, consider defining the driver object PollRate to poll
fast when OffHook is TRUE, and poll at its normal rate when OffHook is
FALSE. You might tie a Switch object to the OffHook writable data
member for this very purpose.
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National Instruments FieldPoint

FieldPoint is a protocol driver class LookoutDirect usesto communicate
with FieldPoint devices using an enhanced version of the Optomux
communication protocol. This object works with the FieldPoint models
FP-1000, FP-1001, FP-Al-110, FP-AO-200, FP-DI-330, and FP-DO-400.

This protocol uses no parity, eight data bits and one stop bit. In
LookoutDirect, a single FieldPoint object represents all devices connected
to the same COM port.

The LookoutDirect FieldPoint object can read and write to all predefined
data points allowed by the particular FieldPoint module. When you create
a FieldPoint object, you have immediate access to al the object data
members. See the FieldPoint Data Members section for more information
on object data members.
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M ame: M ame:
FieldPaint1 FieldPaint1
Communication Settings Communication Settings
& Serial Serial port: Drata rate: el port: [ata rate:
ol Ethemet lm lm m lm
Phone numnber: l— Address: l—
FolRate = |0:01 Rl L
Pall = I Falli= I

Communication alarm priority: IS

Receive timeout: |250

Retry atternpts: |4

MEecs

Skip every |5 poll requests after comm failure

l&K. Configuration File

Communication alarm priority: IS
Bt attempts: |4

Shipeven |5 pall requests after camm faiure

Feceive Hmeout: |250

MEELS:

l&K. Configuration File

IF: ook 440 _Examplesidemo.iak

¥ Import alias information Browse | ¥ Import alias information Browse |
Cancel | Help | il I Cancel | Help |

IF: ook 440 _Examplesidemo.iak

When you select the Ether net option, the serial port configuration options

are disabled.

Enter the IP addressin the Addressfield. You could also enter the
FieldPoint network name instead.

Note If you replace a FieldPoint FP-1000 module (serial communications) with a
FieldPoint FP-1600 module (Ethernet communications) or replace an FP-1600 module
with an FP-1000 module, you must re-import your . | AK file. First, you must use
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FieldPoint Explorer to update your . | AK file. If necessary, consult your FieldPoint online
help for detailed instructions on using FieldPoint Explorer. To re-import the . | AK file,
unselect the Import aliasinformation checkbox and click on OK . Reopen the FieldPoint
object dialog box and select the Import aliasinformation checkbox again. When you
click on OK, LookoutDirect re-imports the new . | AK file infomation.

Object Reference Manual

Serial port specifieswhich COM port the object uses for communicating
to the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports... menu
command.

Data rateindicates the baud rate that L ookoutDirect uses to communicate
with the hardware device. This setting should match the selection made on
each of your network modules.

Phonenumber specifiesthe number to be dialed if the selected serial port
is configured for dial-up. This number only appliesto the individual
protocol object.

PollRate is a numeric expression that determines how often to poll the
device. The object then polls the device at the specified timeinterval.
Ordinarily, thisis asimple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for information on entering
time constants.

Poall isalogical expression. When transitioned from FAL SE to TRUE,
LookoutDirect pollsthe device. This can be asimple expression, like the
signal from a pushbutton, or it can be a complex algorithm.

Communication alarm priority determines the priority level of adlarms
generated by the FieldPoint object. Such alarms are typically related to
communications with the physical device.

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with adevice if it is not getting a
valid response. After it tries the number of Retry attempts specified, the
FieldPoint object generates an alarm and releases the COM port. Refer to
Chapter 3, Serial Communications, in the LookoutDirect Developer’s
Manual for more information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.
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The Skip every n setting instructs L ookoutDirect to not poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle. Once communications have been
reestablished, the deviceis polled on itsregular cycle.

IAK configuration fileisadialog for selecting an |AK configuration file.
The IAK file contains alias and scaling information which is extracted for
use in LookoutDirect. Choose the configuration file you want to use by
entering the path directly, or use the Browse button. Check Import alias
information if you want to extract information from the selected file.

FieldPoint Data Members

Aswith al LookoutDirect drivers, you can access |/O points and other data
through data members. The following is atable of data members currently
supported by the FieldPoint object class.

Table 3-13. National Instruments FieldPoint Data Members

Data M ember Type Read | Write Description

Al1000.00 - A1255.15 numeric yes no Analog input channels.

AO0000.00 - AO255.15 numeric yes yes Analog output channels.

CA000.00 - CA255.15 numeric yes no Use to connect to count inputson a
FieldPoint counter module.

CD000.00 - CD255.15 logical yes no Use to connect to digital inputson a
FieldPoint counter module.

Cl000.00 - CI255.15 logical no yes Counter increment.

C0000.00 - CO255.15 logical yes yes Use to connect to digital outputsin a
FieldPoint Counter module.

CommpFail logical yes no Goes high if LookoutDirect cannot
communicate with the device.

CRO000.00 - CR255.15 logical no yes Counter reset.

DI000.00 - DI255.15 logical yes no Discrete input channels.

DO000.00 - DO255.15 logical yes yes Discrete output channels.

PF000.00 - PF255.15 numeric yes yes Pulse width modul ator period setting.
Period is the entire on/off time of the
pulse in milliseconds.
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Table 3-13. National Instruments FieldPoint Data Members (Continued)

Data M ember Type Read | Write Description
Poll logical no yes When transitioned from low to high,
LookoutDirect begins a poll cycleon
the device.
PollRate numeric no yes Specifies the frequency at which

LookoutDirect polls the device.

PW000.00 - PW255.15 | numeric yes yes Setsthe FieldPoint pul se modul e duty

cycle on/off ratio. A setting of 10.00
means the pulseis on for 10% of the

pulse period and off for 90%.
RL000.00 - RL255.15 logical yes yes Use to connect to digital output
channels on a FieldPaint relay
module.
RT000.00 - RT255.15 numeric yes no RTD temperature measurement

module analog input; returns avalue
in degrees Centigrade.

TCO000.00 - TC255.15 numeric yes no Use to connect to analog input

channels on a FieldPoint
thermocouple module.

Update

logical yes no Goes high when LookoutDirect
begins a poll cycle on the device.

5

Note When you usethe CA, CD, ClI, CO, CR, PWRL, RT, and TC data members with
FieldPoint serial modules, they are synonyms for analog or digital inputs or outputs as
follows:

Cl, CD—Digita Input

CR, CA, RL—Digital Output

PF, PP, RT, TC—Analog Input

PW—Analog Output

With FieldPoint Ethernet, these data members represent different FieldPoint modules.

Note Thefirsttwo charactersof the /O datamembers represent the kind of module being
accessed. The next three digits represent the device address of the module. Thisisthe
address of the 1/0 module itself, not the network module that governs it. Following the
period are two digits representing the channel number within the module.

Not all of these data members are valid for every FieldPoint module. For all the device
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typesyou are ableto select the full range of device addresses and channels. Soif you select
D0123.03, you need to be certain that the device at address 123 isin fact a discrete output
module.

For a more compl ete definition of the function of these data members, see FieldPoint
documentation.

Note Inthe event of a power cycleto the FieldPoint device during use, the configuration
of the device revertsto some default state, which isconfigurable. You should keep in mind
that if the ranges you configured into the IAK file differ from those in the power-up
configuration, the scaling information imported from the IAK fileand used asa
LookoutDirect alias might become outdated and incorrect after apower loss. To avoid this,
make certain your power-up configuration ranges and your |AK configuration ranges are
identical.

FieldPoint Multiple Discrete Data Members

Table 3-14. Multiple Discrete Data Members

Data M ember Type Read | Write Description
MDI1000.0000 - numeric yes no Multiple discrete input channels
M DI255.FFFF
MDO000.0000 - numeric yes yes Multiple discrete output channels
MDO255.FFFF
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These specia purpose data members are for reading or writing a numeric
integer value to a set of discrete channels.

For instance, when you are configuring your modules with FieldPoint
Explorer, you have the option of selecting more than one discrete channel
for adataitem that you are defining. If you do this and import the resulting
. I AK file into LookoutDirect for use as aliases, the aliases created will
correspond to this set of data members. You can then read and write to all
the discrete channel swith asingle numeric data member. The data member
names are in the form MITAAA. CCCC, where:

M ndicates multiple as opposed to single

TTTwo characters specifying module type (Discrete Out,

Discrete In)

AAAT hree numeric characters specifying module address

CCCCFour hexadecimal characters specifying which of
the 16 channels are included in this data member
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@ Note These data memberswill not enumerate. You may use them either by importing
configurations from FieldPoint Explorer or by entering the data member name explicitly.

FieldPoint Error Messages

Object Reference Manual

No response within timeout period

L ookoutDirect received no response from a device within the Receive
timeout period. The FieldPoint object is able to use the COM port, but
when it polls the device, the device does not respond. If you have
daisy-chained several devices, you have introduced an inherent delay. You
may have to significantly increase Receive timeout (and Poll Rate) to
ensure LookoutDirect is allowing enough time to receive the expected
response. Thisincrease has nothing to do with the processing capabilities
of LookoutDirect. Rather it isbased solely on Datar ate and the number of
devices on the chain. Also, verify your baud rate settings, cable
connections, power, configuration settings, COM port settings, and polling
addresses.

Module returning ?? checksum

This means that the frame sent from the PLC in response to the command
sent by LookoutDirect out returned ?? instead of avalid checksum. Check
FieldPoint configuration.

M essage Garbled - Bad CRC

This means the checksum (CRC in this case) failed in aframe received by
LookoutDirect. Check cabling or for two or more devices with the same
address.

Unexpected data response length

The frame received was of an unexpected length. Check the LookoutDirect
receive gap setting.

Error loading | AK configuration file

L ookoutDirect was not able to successfully extract datafrom the . | AK
configuration file. Try running the FieldPoint Explorer again and
reconfigure your hardware.

FP error: Power-up clear expected

A command other than power-up clear was attempted after power-up or
power failure. The command sent isignored and normal operations should
resume.
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FP error: Undefined command

The addressed modul e does not support thiscommand. (for example, trying
to writeto an input module) Check to seeif you are sending a command
appropriate to the module.

FP error: Checksum error

This means the checksum (CRC in this case) failed in a frame sent by
LookoutDirect. Check the LookoutDirect receive gap setting.

FPerror: Input buffer overrun

The command sent to the FieldPoint module was too long. Check the
LookoutDirect receive gap setting.

FP error: Non-printable ASCII character received

Only characters from ASCII value 33 to 127 are permitted in FieldPoint
commands. The command is ignored.

FPerror: Datafield error

An insufficient or incorrect number or characters were received by the
FieldPoint module for the specified command. Check the L ookoutDirect
receive gap setting.

FP error: Communications link network watchdog timed out

There has been no network traffic in the amount of time specified by your
watchdog configuration settings, and the system has reverted to its
watchdog defaults.

FPerror: Specified limitsinvalid for the command

Thisincludesthe casewhereaninvalid digit (hex or decimal) wasreceived.
Check the LookoutDirect receive gap setting.

FPerror: ASCII to binary conversion error

One or more ASCII characters could not be converted to binary on the
FieldPoint module. Check the LookoutDirect receive gap setting.

FPerror: Invalid device address

The command is valid, but the addressed modul e does not support the
command received. Check to seeif you are sending acommand appropriate
to the module.

FPerror: Serial framingerror

An improperly framed command was received by the FieldPoint module.
Check the LookoutDirect receive gap setting.
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FP error: Addressed module does not exist
Make sure that you are addressing a valid module address.

FP error: Invalid channel

One or more channels specified in the command either do not exist or do
not support the operation specified.

FP error: Invalid range setting

Check to see that the range information on the module has not changed,
possibly due to aloss of power.

FPerror: Invalid operation for the module

One or more modul e-specific operations specified in the command either
do not exist or do not support the operation specified. Make sure that you
are not regquesting a discrete operation for an analog module, and vice
versa.

FP error: Module has been hotswapped since last command

The alarm should deactivate immediately after it appears. It appearanceis
only to acknowledge that a hot swap has occurred.

FP error: Irrecoverable hardware fault

A malfunction in the FieldPoint firmware or hardware has made
communications from LookoutDirect impossible.

Channel specific error: dev:##,ch:##,err . ##

These are error codes returned from the FieldPoint 1/0O modules. Thealarm
message specifies a device address, channel number, and error code. See
FieldPoint documentation for a description of the error condition.

National Instruments LookoutDirect OPC Client

Object Reference Manual

LookoutDirect usesthe National Instruments L ookoutDirect OPC client to
read data from and write data to any OPC server. It supports numeric,
logical (boolean), and text 1/0. The LookoutDirect 4 OPC client normally
reads from the cache. Y ou can connect a switch or pushbutton to the

Pol | Devi ce data member to trigger a device update.

For your convenience, you can create OPCFieldPoint and OPCNIDAQ
versions of the OPCClient object class by sel ecting these two special cases
from the Select Object Class dialog box.
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@ Note If you are using the National Instruments OPC | ATest server, there is no device to
poll. Triggering the PollDevice data member returns a zero (0). Simulated data will be

restored shortly after such a poll.

Mame: IDPEcIient‘I

— OPC Server Setting:

Server Mame: INationaI Instruments. DPCFieldPoint j
" In-Process Server
' Local Server
' Bemote Server I\\PUMMEL J
Blaeno V' Use Asynchronous 1/0
" Disabled ¢ Flat & Hierarchical .

™ Force Refresh after wiite

— OPC Group Setting

Update R ate: I‘I oo millizeconds

[Deadband: IU percent

Faoll Device = I [optional)
Default Access Path: I [optional)

Communication alarm pricrity: IS Cancel | Help |

The Server Name box enumerates all of the OPC serversregistered on the
local computer. Select the appropriate server.

@ Note The Server Name listbox contains only local servers. It has no effect on what you
find when you browse remote servers.

You can then select one of the I n-Process Server, Local Server, and
Remote Server options. These options specify the type of server the OPC
client will attempt to launch. If it cannot successfully connect to the
selected server, the OPC client generates an alarm.

Select Remote Server to enable Computer Name, which specifies the
name of the computer on which the remote server isto be launched. If you
know the computer name you want, enter it preceded with two backsl ashes,
asin\\ PUMVEL.

A Caution In-process servers should only be used if LookoutDirect isthe only program
communicating with the server. If other programs address the same server, use the Local

Server option.

The Browsing optionsinclude Disabled, Flat, and Hierar chical. If your
OPC servers permit browsing, select either Flat or Hierar chical. If you
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enable flat browsing all data members appear in any LookoutDirect
windows displaying OPC client datamembers. If you select Hierar chical,
the data members are arranged in hierarchical folders.

To browse remote servers, click on the browsing button next to the Remote
Server field. The following dialog box appears.

Select Remote OPC Server E
Entire Metwork OPC Servers
IPUMMEL |

Cancel |
- PRODMAN ;I Mational Instruments. LookoutOPCS erver
- PROTEST National Instruments.DF'ED_irec:tN_ET
- PRONY Hatianal Instruments. OPCFieldPaint
Mational Instruments. OPCIAT est
- PSYLARK Mational Instrumentz. OPCLogosInterface
- PUGSLEY Ea:iona: :ns:rumen:s.gPﬁyitsubishi
ational Instruments. 0 pePpecom
EH;SB};H Hatianal In_struments.DE'ES?emens
OPC.Simaticet
= PLIMBEL: Opto22 Mds.1
- PUME RS51.Gen32.1
- PUNJABI iy Eg:_._DPEEmulator.‘l
 PUNKIN inx OPC Server
- PRIPCA
- QUALITY
- (LAS]
EI IELIE LI

Browse for the computer you want, and select the OPC server running on
the computer that you want to access.

Note You must have the Microsoft Remote Registry service installed for remote OPC
browsing to work on a computer running Windows 98/95. To install, select
Start»Settings»Control Panel and then select Networ k. Check the Configuration tab to
seeif Microsoft Remote Registry isinstalled. If itisnot, click onthe Add button, and select
Servicein the Select Network Component Type dialog box. Choose Microsoft as the
manufacturer. If the Remote Registry service is not visible, you will need your

Windows 98/95 CD-ROM. You may have to browse through the disk to find the correct
service. Once you have installed this service, you can successfully use remote OPC
browsing in the LookoutDirect OPCClient object.

Select Use Asynchronous | /O if you want to us asynchronous
communications with your OPC server. Thisisthe preferred
communications mode, and should be used when possible.

The Force Refresh after Write optionis only available if you select the
Use Asynchronous|/O option. Thisoption forcesthe OPC server to return
the current status of al data members every time you write to one.

Note Selecting Force Refresh after Write can sometimesimpair performance of your
L ookoutDirect process, depending on the number of datamembersin your OPC server and

Object Reference Manual 374 www.Automationdirect.com



Chapter 3 Driver and Protocol Objects

other system variables, including communications speed and what other tasks are being
performed at any particular moment.

Update Rate is a humeric expression that determines how often the OPC
server updates the client. Enter thistime interval in milliseconds.

Deadband sets the percentage change that must take place in a data
member before the OPC server reports achangein value to LookoutDirect.

Poll Deviceisalogical expression. When this expression changes from
FALSE to TRUE, LookoutDirect pollsthe OPC server for al values. You
can useasimple expression likethe signal from a pushbutton, or acomplex
algorithm. In most applications there is no need to do device reads, so this
parameter is often left blank.

Enter a Default Access Path if you want to simplify entering paths to
various data members.

Communication Alarm Priority specifiesthepriority of alarmsgenerated
by this OPC client object.

OPC Client Data Members

Aswith all LookoutDirect drivers, you can access /O pointsand other data
through data members.

Unlike other LookoutDirect driver objects, however, the OPCClient data
member set changes depending on the OPC servers you have running on
your computer.

If you selected hierarchical browsing when you created the OPCClient, the
data members for the OPC server you have connected your OPC client to
appear as datamembersinside afolder in your OPCClient list of data
membersin the LookoutDirect Object Explorer, connection editor, and
other windows as shown in the following illustration.
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OPCclient] connections [x]
- Select member
Wiitable members: Esisting cannectians: BEE e
Activate
PolDevice
Aocept
OPCclientl [
No member selscted B
| Signals:
Tags FathMode:  |Relative =
In [ Process1 B G oms
el $Alam - &l -
£1-¢ OPCclientt Chanrel 0
| B3 FPRes Chanrel 1
: g4 FRAII0 @2 Chanrel 2
() FP-40-200 @3 Chanriel 3
() FPDO-401 @1 Chanrel 4 =l
() FPRLY-420 @4 it
&) FPRTDA2 @11
|ty Panell x| Fese | OPColient!. FP Res FPAI110 Help

If you selected flat browsing, you will see along list of available data
members without hierarchical organization into folders.

If you did not enable browsing, or your computer cannot browse certain
OPC servers, you will only see the data members built into the
LookoutDirect OPCClient.

The LookoutDirect OPCClient object class currently contains the built-in
data members contained in the following table.

Table 3-15. OPCClient Data Members

Data Member Type Read | Write Description

Activate logical no yes When TRUE, the OPC client isactive
and receives data. When FALSE, the
OPC client does not update.

CommpFail logical yes no Goes high if LookoutDirect cannot
communicate with the server.

DataError logical yes no Goes high if the abject cannot
properly process the data returned by
the server.
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Table 3-15. OPCClient Data Members (Continued)

Data Member

Type Read | Write Description

PollDevice

logical no yes When transitioned from FAL SE to
TRUE, the object polls the server.

Update

logical yes no Pulses high and low when the OPC
server updates L ookoutDirect or
LookoutDirect successfully pollsthe
server.

The data members for the OPC Client depend on your OPC server. To use
one of the data members from your server, enter the data member directly
into an expression or URL field.

If the OPC server permits browsing, you can use data members as you
would with any other LookoutDirect driver object. If you cannot browse
your OPC server, enter the item manually in the form acceptable to your
OPC server, asin the following example:

OPCclientl.'device\fol der\itenNane'

@ Note Notice the use of single quotes. Using asingle quote around a component of a path
allows the use of any character in that path, not just the normally allowed characters.
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If al your items use the same access path, use the Default Access Path
option. If you need to specify a different access path, use a period and
tilde (.~) to denote the first element of the path, as in the following
example:

OPCclientl.'device\itenN .'~accesspath’

Notice that the access path must be a separate component. Single quotes
denote a string as being a single component.

If anitem name or access path already containsatilde, you must enter one
additional tilde to act as an escape character for that tilde, and a second
additional tilde to denote an access path (for example, if the access path is
~COML, enter ~~~COML).

Examples

OPCclientl.'4:0'.'~Modbus Denp Box'
The access path isModbus Denp Box and the OPCitem ID is4: 0.

OPCclientl.'4:0
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The access path is Null and the OPC item ID is 4: 0.

@ Note You cannot browse access paths for an item. You must enter access paths manually.
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Omronisaprotocol driver class LookoutDirect uses to communicate with
Omron devices using the Host Link serial communication protocol.

An Omron object contains a great deal of data. It supports reading and
writing of all predefined data points. When you create an Omron object,
you have immediate access to all the data members for that object (see
Omron Data Memberslist in Table 3-16).

Create Omron Secondary [=]
Mame: I

Address: IDD PLC Model: |E2D 'l

Communication Settings

Serial port: | COM1 = Parity: Even =

Baud Rate: ISBDD 'l Stop bits: |2 'l
D ata bits: I? 'l

Fhone numnber:

FollR ate = IU;m
Pall = I

Communication alarm pricrity: I8
Fietry attempts: |4 Feceive imeout: 250  msecs

Skip every |5 poll requests after comm failure

QK I Cancel | Help |

Serial port specifies which COM port the object uses for communicating
to the external device. This does not specify the communication type.
Communication type is determined by the Options»Serial Ports...
command.

Datarateindicates the baud rate that LookoutDirect usesto communicate
with the hardware device. This Data rate setting should match the
selection made on the physical device.

Data bitsindicates the number of data bits that L ookoutDirect uses to
communicate with the hardware device. This Data bits setting should
match the selection made on the physical device.

Stop bitsindicates the number of stop bits that LookoutDirect usesto
communicate with the hardware device. This Stop bits setting should
match the selection made on the physical device.
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Parity indicates the parity that LookoutDirect usesto communicate with
the hardware device. This Parity setting should match the selection made
on the physical device.

Phone number specifies the number to be dialed if the selected serial
port is configured for dial-up. This Phone number only appliesto the
individual protocol object.

PollRate is a numeric expression that determines how often to poll the
device. The object then polls the device at the specified timeinterval.
Normally, thisis a simple time constant such as 0:01 (one second). See
Numeric Data Members in Chapter 2, How LookoutDirect Works, of the
Getting Started with LookoutDirect manual for more information on
entering time constants.

Poall isalogical expression. When this expression changes from FALSE to
TRUE, LookoutDirect polls the device. You can use a simple expression
like the signal from a pushbutton, or a complex agorithm.

Communication alarm priority determines the priority level of alarms
generated by the Omron object. Such alarms are typically related to
communications with the physical device.

Retry attempts specifies the consecutive number of times LookoutDirect
attempts to establish communications with a device when it is not getting
avalid response. After it tries the number of Retry attempts specified,
the Omron object generates an alarm and rel eases the communi cation port
back to the communications subsystem. The subsystem then moves on to
the next devicein the polling queue (if any). See Chapter 3, Serial
Communications, in the LookoutDirect Developer’s Manual for more
information.

Receive timeout is the time delay LookoutDirect usesin waiting for a
response from a device before retrying the request.

The Skip every... setting instructs L ookoutDirect not to poll adeviceit has
lost communication with on every scheduled poll. Instead, LookoutDirect
skips the device in the polling cycle. Once communications have been
reestablished, the device is polled on its regular cycle.

Omron Data Members

Object Reference Manual

Aswith all LookoutDirect drivers, you can access |/O points and other data
through data members. The following is atable of data members currently
supported by the Omron object class.
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Table 3-16. Omron Data Members

Data Member Type Read | Write Description
ARO-AR27 numeric yes yes Auxiliary relay area, read as 16-hit
word.
AR0.0-AR27.15 logical yes yes Auxiliary relay area, read as 1-hit
discrete.
DM0-DM9999 numeric yes yes Data memory area, 16-bit word.
CommpFail logical yes no Object-generated signal that is on if,

for any reason, L ookoutDirect cannot
communicate with the device(s).

HRO-HR99 numeric yes yes Holding relay area, read as 16-bit
word.

HRO0.0-HR99.15 logical yes yes Holding relay area, read as 1-bit
discrete.

IRO-IR511 numeric yes yes I/O area, read as 16-bit word.

IR0.0-IR511.15 logical yes yes 1/O area, read as 1-bit discrete.

LRO-LR63 numeric yes yes Link relay area, read as 16-bit word of
information.

LR0O.0-LR63.15 logical yes yes Link relay area, read as 1-bit discrete.

TCO-TC999 numeric yes no Timer/Counter, read as 16-bit word.

Update logical yes no Object-generated signal that pulses

low each timeit polls the device.

@ Note The Omron requires aspecia cable configuration in order to work properly. See
your Omron hardware documentation for the correct configuration.

Omron Status Messages
No response within timeout period

LookoutDirect received no response from a device within the Receive
timeout period. The Omron object is able to use the COM port, but when
it pollsthe device, it does not respond—as if it is not even there.
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Cannot set PLC to MONITOR mode

The Omron object is trying to set the PLC in MONITOR modein order to
communicate with the PLC correctly, but cannot perform the operation.

Incorrect addressin response

Theframereceived had an incorrect source address. Check for two or more
devices with the same address.

Incorrect command in response

The frame received had an incorrect command. Check for two or more
devices with the same address.

Incorrect data typein response
The frame received had an incorrect data type marker.

Incorrect frame check sum (FCS)
The frame received had an incorrect check sum.

Omron errorsreported in the response

These errors are reported by the Omron device, and are in turn reported to
you in text form.

Omron Models Supported
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C20, C200, C500, C1000, C2000, CQM, CPM1
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Tiway isaprotocol driver object Lookout usesto communicate with series
5xx PL Cs manufactured by Siemens, formerly made by Texas Instruments.

Protocol driver objects contain a great deal of data. All readable and
writable members (inputs/outputs), polling instructions, read/write
blocking, serial port usage, and so on are bundled with the object. As soon
asyou create a Tiway object you immediately have accessto all the object
data members (see data member list in this section).

Note Lookout protocol driver objects automatically generate an efficient read/write
blocking scheme based on the inputs and outputs being used in your processfile. You are
not required to build your own 1/O blocking table.
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Mew Siemens Series 500 PLC E
w3 FLC Model: |545 vl

r— Communication S etting:

% Localpot —— ) O Unilink Host Adapter | - Unilink PC Adapter - CTI TCPAP
Serial port: IEDM‘I 'l Sera port: I j [Eard: I j |F addiess:
Ik address: Ik address:
Datarate —— nasg | nasy |
116200 4800

" B7E00 2400 EonfigureUHA...l [Earfiaure FES. |
38400 1200
ol ol

e =00 PaolRate = [0:01

&+ 9500 300

Pall = |

Receive timeout: |5DD MIecs
Fietry ath ks |4 .
R EHEE Skip every |5 palls

Alarm priority: 8

Phone number:

during comm failure

QK I Cancel | Help |

PLC Model specifies the PLC model number for the requested device.

PollRate is a numeric expression that determines how often to poll the
device. Tiway then pollsthedevice at the specified timeinterval. Normally,
thisisasimpletime constant such as 0:01 (one second). See Numeric Data
Members in Chapter 2, How Lookout Works, of the Getting Started with
Lookout manual for more information on entering time constants.

Poll isalogical expression. When this expression changes from FALSE to
TRUE, Lookout pollsthe device. You can use asimple expression like the
signal from a pushbutton, or a complex algorithm.
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Receive timeout is the time delay L ookout uses in waiting for a response
from a device before retrying the request.

Retry attempts specifies the consecutive number of times Lookout
attempts to establish communications with a device it does not get a
valid response from. After Retry attempts times, Tiway generates a
communication alarm and Lookout moves on to the next device in the
polling queue (if any).

Alarm priority determines the priority level of Tiway generated alarms.

Phone number specifies the number to be dialed if the serial port setting
is configured for dial-up. This number only appliesto theindividual
protocol object.

The Skip every ___ polls setting instructs L ookout not to poll adevice it
has lost communication with on every scheduled poll. Instead, L ookout
skips the device in the polling cycle accordingly. Once communications
have been reestablished, the device is polled on its regular cycle.

Update Write Settings

The Lookout default for the Tiway driver object isfor the object to perform
an update write to the PLC registers every 100 polls. Notice that this can
be problematic if the PLC has been changing its own register values. To
change this default operation, you must create an entry in the

Lookout . I NI file. Create a Tiway group with the key UpdateOutputs.

Setting the UpdateOutputs key equal to 0 means the Tiway object will not
perform update writes. Setting the key equal to some positiveinteger N will
set the Tiway object to perform update writes once every N polls.

See Appendix C, The Lookout .INI File, in the Lookout Developer's
Manual for moreinformation on using theLookout . I NI file. Youcanaso
refer to the Lookout . I NI file topic in Lookout Help for additional
information.

Communication Techniques

Object Reference Manual

L ookout communicates with Siemens PLCs in several ways. direct serial
connection to the L ocal port, serial connection to an external Unilink
Host Adapter, through an internal Unilink PC Adapter card, or through
aninternal CTI TCP/IP card.
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Configuring UHA on: — TIASAY | Metwark Settings
—Baud rate ——
—Datarate—— —Host Adapter Operating Mode ra1u1 5;5 " Synchranous
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: 133:33 & MHIU (Master Host Interface Unit) ~ 57600 OISR
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1200 € HIU Host Interface Unit & NRZI
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g Sl etwatt Selre s |2 (1F2EH) 1200
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ane nurnber: ~ 150
Feguired dipswitch settings: ‘e
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- Dipswitch1:  uw??77?7?7%du
d = daown
e T g Dipswitch2:  udududuu?d Sawve I Cluit |
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Local Port

The Local port settings determine the serial port, datarate, and phone
number (if any) to be used in adirect connect setup. Because the L ocal
port protocol does not include address information, this option islimited
to only one (1) PLC per seria port.

Unilink Host Adapter

If Unilink Host Adapter is selected, you must specify the Serial port to
be used and the NIM (Network Interface Module) addr ess as set at the
PLC. You aso should configure several settings on the Unilink Host
Adapter by selecting the Configure UHA... button.

© Automationdirect.com

The settings in this dialog box are globally applied to al PLCs on the
specified TIWAY network (each network requires a separate serial port).
Therefore, it isonly necessary to configure each Unilink Host Adapter one
time—you need not repeat this step every time you create a new Tiway
object.

Data rate specifies the communication speed between the computer and
the Unilink Host Adapter. It also determines the required dip switch
settings on the UHA for the selected baud rate.

The Host Adapter Operating M ode determines if the Unilink Host
Adapter is the network manager (M aster Host I nterface Unit) or just
another network secondary (Host I nterface Unit). There must be exactly
one MHIU per TIWAY network.
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Enabling Automatic redundant mediainstructsthe Unilink Host Adapter
to attempt communications over aredundant TIWAY network to any
secondary it loses communications with.

The TIWAY | Network Settings configure the communication
parametersfor the TIWAY network. This network runs between the Unilink
Host Adapter and its secondaries. The Lookout default network settings
correspond to the default NIM settings as shipped from Siemens. See your
TIWAY documentation to modify any of these parameters.

Unilink PC Adapter

Because the Unilink PC Adapter isan internal card, it eliminates the
19200 baud serial bottleneck and replaces it with the 8 MHz PC I SA bus
speed. Therefore, the performance gains over the Unilink Host Adapter
and L ocal port settings can be substantial.

If Unilink PC Adapter is selected, you must specify the Card to be used
and the NIM (Network Interface Module) address as set at the PLC. You
should also configure several settings on the Unilink PC Adapter by
selecting the Configure PCA... button.

Configure Unilink PC Card Adapters | ]
Canfiguring: —Tg\-’A;KI f:]etwork Settings
Card not found in computer. rau 1= " Synchranous
Felease number: * 115200 & Agynchronous
Part number: C 57600
—PC Adapter Operating Mode : 35400  Full duplex
19200
& MHIU (baster Host Intarface Linit) & Gl & Half duplex
Maximurm network 964 {1-254) 4800 &
secondary address: B4 v NRZI
[~ Automatic redundant media. 1200 ' NRZ
€ HIU (Host Interface Unit (‘: B00
300
I netwert address: |2 ] =552)] ~ 150
110 Defautts |
Save I Cluit |

The settingsin this dialog box are globally applied to all PLCs on the
specified TIWAY network (each network requires a separate card).
Therefore, it isonly necessary to configure each Unilink PC Adapter one
time—this step need not be repeated every time anew Tiway object is
created.
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The PC Adapter Operating M ode determinesif the Unilink PC Adapter
isthe network manager (M aster Host I nterface Unit) or just another
network secondary (Host I nterface Unit). There must be exactly one
MHIU per TIWAY network.

Enabling Automatic redundant media has no effect with the PC Adapter
card because it has only one port. If Siemens adds a second port, L ookout
automatically supports this option.

The TIWAY | Network Settings configure the communication
parametersfor the TIWAY network. Thisnetwork runs between the Unilink
PC Adapter card and its secondaries. Lookout default network settings
correspond to the default NIM settings as shipped from Siemens. See your
TIWAY documentation to modify any of these parameters.

CTITCP/IP

L ookout supports the Control Technology Incorporated (CTl) Ethernet
TCP/IP adapter cards that can beinstalled in SIMATIC TI545 PLCs. In
order to work with such cards, your PC must be equipped with an Ethernet
network card and a Windows Sockets-Compliant TCP/IP software
package. Such packages are available from Microsoft, FTP Software, and
NetManage, Inc.

TheLookout CTI TCP/IP protocol optionisWindows Sockets Compliant.
It uses connectionless UDP sockets in software, an industry standard for
TCP/IP protacols. In this protocol, a FIFO (first-in, first-out) stack is used
to temporarily store communication messages if the data highway is busy
or if multiple poll request are generated by several Tiway objects.

Because CTI TCP/IP utilizes sockets to momentarily store poll requests,
this protocol eliminates bottlenecks imposed by multiple Tiway objects
trying to access the data highway at the same time. Performance gains over
Local port, Unilink Host Adapter and Unilink PC Adapter settings can
be substantial when you are configuring a system that has several PLCson
the same network.

If CTI TCP/IP isselected, you need to specify the | P address (Internet
protocol address) of the PLC. An Internet protocol address consists of four
numbers, separated by periods. Each number ranges from zero to 255
decimal. Thus, atypical Internet address might be 128.7.9.231. Ensure that
the | P addr ess you enter matches the Internet protocol address of the PLC
as specified in its EEPROM or as programmed using PCL.
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You can add a secondary IP addressto the CT1 TCP/I P parameter.

L ookout now toggles between the primary and secondary | P address after
aCOM failure (assuming a secondary address exists). Enter the secondary
ID after thefirst, preceded by a space or acomma. For example:

207.68.156.61, 1

Tiway Data Members

.2.3.4

Table 3-17. Tiway Data Members

Data Members Type Read | Write Description

AERR1 -AERR32000 | numeric yes yes (Analog Alarm) Error

AHA1 - AHA32000 numeric yes yes (Analog Alarm) High alarm limit

AHHA1 - AHHA32000 | numeric yes yes (Analog Alarm) High high alarm
limit

ALA1—-ALA32000 numeric yes yes (Analog Alarm) Low alarm limit

ALLA1—-ALLA32000 | numeric yes yes (Analog Alarm) Low low aarm limit

AODA1-AODA32000 | numeric yes yes (Analog Alarm) Orange deviation
limit

APVH1 -APVH32000 | numeric yes yes (Analog Alarm) Processvariablehigh
limit

APVL1-APVL32000 numeric yes yes (Analog Alarm) Process variablelow
limit

ARCA1—-ARCA32000 | numeric yes yes (Analog Alarm) Rate of change limit

ASP1 — ASP32000 numeric yes yes (Analog Alarm) Setpoint

ASPH1 - ASPH128 numeric yes yes (Analog Alarm) Setpoint high limit

ASPL1-ASPL128 numeric yes yes (Analog Alarm) Setpoint low limit

ATS1 — ATS32000 numeric yes yes (Analog Alarm) Samplerate

AVF1-AVF128 numeric yes yes (Analog Alarm) Alarm flags

C1-C32000 logical yes yes Control Registers

CommPFail logical yes no Driver-generated signal that is ON if
Lookout cannot communicate with
the device for whatever reason

Object Reference Manual
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Table 3-17. Tiway Data Members (Continued)

Data Members Type Read | Write Description

K1 -K32000 numeric yes yes K-memory unsigned 16-bit integer
value ranging from 0 to 65535

K1. — K32000. numeric yes yes K-memory 32-bit | EEE floating point
value

K1D — K32000D numeric yes yes K-memory 32-hit unsigned integer
value

K1S - K32000S numeric yes yes K-memory signed 16-bit integer
value ranging from —32768 to 32767

LADB1-LADB64 numeric yes yes (Analog Alarm) Deadband

LADB1-LADB6&4 numeric yes yes (Loop) Deadband

LER1 - LER64 numeric yes no (Loop) Error

LHA1-LHAG4 numeric yes yes (Loop) High alarm limit

LHHA1-LHHAGB4 numeric yes yes (Loop) High high alarm limit

LKC1-LKC64 numeric yes yes (Loop) Gain

LKD1-LKD64 numeric yes yes (Loop) Derivative gain

LLA1-LLAG4 numeric yes yes (Loop) Low alarm limit

LLLA1-LLLAGA numeric yes yes (Loop) Low low alarm limit

LMN1-LMN64 numeric yes yes (Loop) Output

LMX1-LMX64 numeric yes yes (Loop) Bias

LODA1-LODAG4 numeric yes yes (Loop) Orange deviation limit

LPV1-LPV64 numeric yes yes (Loop) Process variable

LPVH1-LPVH64 numeric yes yes (Loop) Process variable high limit

LPVL1-LPVL64 numeric yes yes (Loop) Process variable low limit

LRCA1-LRCA64 numeric yes yes (Loop) Rate of change limit

LSP1 - LSP64 numeric yes yes (Loop) Setpoint

LSPH1 — LSPH64 numeric yes yes (Loop) Setpoint high limit

LSPL1-LSPL64 numeric yes yes (Loop) Setpoint low limit
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Table 3-17. Tiway Data Members (Continued)

Data Members Type Read | Write Description

LTD1-LTD64 numeric yes yes (Loop) Rate

LTI1-LTI64 numeric yes yes (Loop) Reset

LTS1-LTS64 numeric yes yes (Loop) Samplerate

LYDA1-LYDAG4 numeric yes yes (Analog Alarm) Yellow deviation
limit

LYDA1-LYDAG4 numeric yes yes (Loop) Yellow deviation limit

Poll logical no yes When this value transitions from
FALSE to TRUE, Lookout pollsthe
device

PollRate numeric no yes Specifies the frequency at which the
Lookout object polls the device

STW1 - STW32000 numeric yes no Status Words

TCC1-TCC32000 numeric yes yes (Analog Alarm) Timer/counter
current

TCP1 — TCP32000 numeric yes yes (Analog Alarm) Timer/counter preset

Update logical yes no Driver-generated signal that pulses
each time the driver polls the device

V1-V32000 numeric yes yes V-memory unsigned 16-bit integer
value ranging from 0 to 65535

V1. —V32000. numeric yes yes V-memory 32-bit | EEE floating point
value

V1B1 -V32000B16 logical yes yes One bit of aword written out as a
whole word

V1D -V 32000D numeric yes yes V-memory 32-hit unsigned integer
value

V1S -V32000S numeric yes yes V-memory signed 16-bit integer
value ranging from —32768 to 32767

V1T —V32000T text yes yes Two characters of text
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Table 3-17. Tiway Data Members (Continued)

Data Members

Type Read | Write Description

WX1 -WX32000

numeric yes no Word Image Inputs—16-bit values
that typically range from 6400 —
32000 for 4 — 20 mA signals, and 0 —
32000 for 0—5V signals.

WY1 -WY32000

numeric yes yes Word Image Outputs—16-bit values
that typically range from

6400 — 32000 for 4 —20 mA signals,
and 0 — 32000 for 0—5V signals.

X1-X32000

logical yes no Discrete Inputs—unassigned Xs may
be used as control registers

Y1-Y32000

logical yes yes Discrete Outputs—same memory
space as Discrete Inputs, so X37
references the same point as Y 37.
Unassigned Y's may be used as
control registers

Importing APT Name Files

© Automationdirect.com

After you have created at |east one Tiway object, the Tiway class adds a
menu selection to the L ookout Optionsmenu you can usetoimport an APT
name file database for each Tiway object created. Y ou can re-import name
filesasyour APT programsare modified, and L ookout readjuststhe aliased
name names automatically, in real time.

Import APT database | ]
—Select APT tag file:

Select TMAY ohject:
File Mame: Directories: ITiway1 j

Iinstall.tag C:AProgram FilesyNatio. \APT
Qc =l

24 Program Filas
5 Mational Instruments

4 lookout

&9 apt Metwark... |

p

List Files of Type: Drives: Quit |
APT tag files{* tag) = J=e =l

¥ Convertto lowear case
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Prefix M eanings Value
m- milli- 10-3
k- kilo- 108
M- mega- 108
A
absolute date Numeric system L ookoutDirect usesfor 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 A.M., 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

address space

alarm

dias

© Automationdirect.com

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.

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.

Software notification of acondition in aprocess. This alarm may call
attention to avalue that has exceeded or fallen below certain levels, setin
the object database or in an Alarm object.

Name given to a data member using the Edit Database dialog box. This
name can be descriptive or mnemonic, and can 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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baud rate

.bmp files

bps

C

CBL compiler

.cbx file

checksum

Citadel

classes

client

comm port

connection

control objects
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M easurement 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. BVP filein
L ookoutDirect, you cannot resize it on screen. See Windows metafile.

Bits per second—measure of the rate of transfer of data.

LookoutDirect uses the CBL (Control Block Language) compiler to
compile a LookoutDirect sourcefile (. | ks) into abinary file (. | 4p).

A LookoutDirect file containing a LookoutDirect object class. A . CBX
(Control Block Extension) file can have one or more object classesin it.

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
|ater.

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 L ookoutDirect object’ s writable data members. For more
information, refer to Chapter 4, Using LookoutDirect, in your Getting
Sarted with LookoutDirect manual.

LookoutDirect objects you use to control a process, change adata value,
adjust aregister, and so on.
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controllable objects

.csv files

CTS

cursor (data table)

D

DAQ

data member

datatype

database

datagram

DCOM/COM
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LookoutDirect objects you can control with a LookoutDirect control
object.

Comma Separated Valuefile, aformat widely accepted by spreadsheet and
other data handling programs.

Clear to Send. Part of a handshaking protocol for certain devicesthat

connect the serial port of a computer. See the RTS/CTS Handshaking

Settings section of Chapter 3, Serial Port Communication Service, for
detailed information.

The LookoutDirect data table can activate one row of data at atime using
the datatable cursor. See the Data Table referencein the online help or the
LookoutDirect Object Reference Manual.

Short for Data AcQuisition.

Datasource or sink associated with aL ookoutDirect object. A readable
datamember, or source, can be used in expressions or asinputsto other
objects. A writable data member, or sink, can have at most one
connection into it, created using the Object»Edit Connections dialog
box. A data member can be both readable and writable.

See also native data member and alias.

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 regquest 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).
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DDE

deadband

deviation

dialing prefix

displayable objects

DLL

driver objects

E

edit mode

engineering unit

environment services
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Dynamic Data Exchange, currently used in LookoutDirect to exchange
data with other programs (such as Microsoft Excel) running on your
network.

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. Thealarm 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.

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.

Part of the Hayes AT command set for use with modems. See the Dial-Up
Modem Settings section of Chapter 3, Serial Port Communication Service,
for detailed information.

A LookoutDirect object classthat has a displayable component, such asa
Pot, a Switch, or a Pushbutton.

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.

L ookouDirect objects used to communicate with PLCs, RTUs, and other
1/0 devices.

LookoutDirect mode in which you can ater and create objects within a
process. Switch in and out of edit mode by pressing <Ctrl-space> or by
selecting Edit»Edit M ode.

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.

Tasks LookoutDirect performs as a part of making your SCADA/HMI
work easier. LookoutDirect environment servicesinclude serial
communications, database and logging, security, networking, alarming,
and so on.
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Ethernet

event

expression functions

expressions

F

failover

FieldBus

FieldPoint

frame

functionality
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A widely used, standardized local area networking technology, specified
in the IEEE 802.3 standard.

Anything that happens can be an event. In LookoutDirect, eventsinclude
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.

LookoutDirect 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, for more information on expressions.

A failover isthe takeover of a process by a standby computer when the
primary computer fails for 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 a device 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 a variable in the
device and a new value to write into that variable. Some protocols
support the writing of multiple variablesin asingle frame. A response
frameis returned from the device to the computer, indicating whether
the frame just sent to it was received successfully. If the frame just
received was aread 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.
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functions
G

gray proximity

H

Hi and HiHi

historical logging

HOA

1/0 point

(implicit) data member
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See expression functions.

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 setpaint.
Generally aHi alarm isused to alert an operator of aneed for intervention.
A HiHi alarm is usually used to alert an operator that the val ue 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
L ookoutDirect, 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 /O point. LookoutDirect is
licensed for use with aset number of 1/0 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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dpfiles

14t files

Ikafiles

Jkpfiles

Jksfiles

logging

logical data member

Ist 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
LookoutDirect 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
LookoutDirect 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, 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 a number 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

O
object

object classes

object connections

ODBC

OPC

parameter
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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 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 perform tasksin
LookoutDirect.

Software links between objects used to transmit data and commands from
one object to ancther.

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) technol ogies.

Input to an object, similar to awritable data member, whose value is
specified in the object parameter list in aLookoutDirect source (. LKS)
file. Typically, parameter values are set in the object Object»Create or
Object»M odify dialog box.
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ping

pixel

PLC

poll

poll rate

pop-up panel

process

processfile

R

raw unit

receive gap

redundancy
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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, alogical command that forces adevice poll to
check data member values.

How often adevice is polled.

One variety of LookoutDirect control panel that can only be displayed at
the size set by the process devel oper, and which cannot be maximized.
When open, a popup panel remains on top of other panelsuntil 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 Port Communication Service, for more
information about the receive gap.

A system for making sure that a computer can come online and run a
LookoutDirect processif the computer currently running that processfails
for some reason.

G-9 Object Reference Manual



Glossary

remote

resolution

RTS

RTU

run mode

SCXI

security accounts

server

source file

sQL

Object Reference Manual

In the context of LookoutDirect, remoteis a position source location for a
control. See the Remote Position Source section of Chapter 4, Using
LookoutDirect, in the Getting Sarted with LookoutDirect manual for
detailed information on the LookoutDirect 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 RTS/CTS Handshaking
Settings section of Chapter 3, Serial Port Communication Service, for
detailed information.

Remote Terminal Unit, adevice similar to a PLC for use at aremote
location, communicating with a host system through radio or telephonic
connections.

L ookoutDirect modein which processes run 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, L ookoutDirect uses security
accounts to define what users or group of users have different operation
privilegesin LookoutDirect. See Chapter 6, Security, for detailed
information on LookoutDirect 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 connectionsto field hardware. Client processes interact
with field hardware through server processes.

LookouDirectt file that can be compiled to produce a binary
L ookoutDirect processfilethat runsaprocess. Usesa. | ks file extension.

Structured Query Language, used to get information from and update
information in a database.
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standby

startup file

state file

system objects

T

TCP
TCP/IP

text data member

trace

traces table

trend
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A computer standing by to take over running a processif 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. Uses the file
extension. | 4t .

L ookoutDirect objectsused 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 IP handling the delivery of data and
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 data in the form of traces tables. A tracestable
contains afield or column of datafor 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.
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W

wav files File extension given to sound files. You can play a. wav filein
L ookoutDirect to add sounds or speech to alarms or events.

Windows metafile A standard graphicsfile type for usein the Microsoft Windows operating
environment. If you use a metafile graphic in LookoutDirect, you can
enlarge or reduce it on the screen, use them as masks without specifying
transparent pixels, and use the LookoutDirect Animator to animate the
colors of the graphic.

wmf files File extension given to Windows Metafile graphic files.

X

Xlsfiles File extension given to Microsoft Excel files.
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Index

A
AB object classes (AB_PLC2, AB_PLC5,
AB_SLC500), 3-2 to 3-23
Allen-Bradley Parameters dialog box,
3-3t0 3-4
communication with Allen-Bradley
controllers
PLC-2 family, 3-2
PLC-5 family, 3-2
SL.C-500 family, 3-2 to 3-3
data members, 3-10to 3-17
AB_PLC2 (table), 3-10to 3-11
AB_PLC5 (table), 3-14t0 3-17
AB_SLC500 (table), 3-11 to 3-14
DH+ interface parameters, 3-5to 3-8
error messages, 3-18to 3-23
Ethernet interface parameters, 3-8
serial port interface parameters, 3-4

using 5136-SD card from S-S Technologies,
Inc., 3-9t0 3-10
Accumulator object class, 2-2to 2-3
data members (table), 2-3
Definition Parameters dialog box, 2-2
description, 2-2
$Alarm global object, 2-7 to 2-9
data members (table), 2-8 to 2-9
description, 2-7 to 2-8
Edit Connections dialog box, 2-7
using with other objects, 2-9
Alarm object class, 2-4 to 2-6
data members (table), 2-6
typical settings
logical styleaarm, 2-4
numeric style alarm, 2-4to 2-5
Allen-Bradley PLC controllers. See AB object
classes
Animator object class, 2-10to 2-14
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color animations, 2-12 to 2-14
creating moving animations, 2-10to 2-12
data members (table), 2-14
Select graphic dialog box, 2-10
APT tag file, importing, 3-91
ASCII object class, 3-24 to 3-33
data members (table), 3-25 to 3-26
Definition Parameters dialog box,
3-24103-25
error messages, 3-33
request and response format strings,
3-26t0 3-32
entering format string, 3-31
markers, 3-28 to 3-30
reguest frame construction examples,
3-31
response format examples,
3-31t03-32
using sum data members, 3-32
Average object class, 2-15t0 2-16
data members (table), 2-15
definition Parameters dialog box, 2-15
C
colors
animations, 2-12 to 2-14
connecting objects

signals, DataT able object class,
2-23t02-26
control panels
See also Panel object class
DataTables example
display panel, 2-27
multiplexing displays and graphics,
2-20t0 2-21
operating multiplexed panel, 2-28
conventions, manual, Vii to ??
Counter object class, 2-17
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data members (table), 2-17
Definition Parameters dialog box, 2-17
cursors, for DataTables, 2-28 to 2-29
multiple, 2-30
D
data members
AB object classes (tables), 3-10to 3-17
AB_PLC2 object class, 3-10t0 3-11
AB_PLC5 object class, 3-14t0 3-17
AB_SLC500 object class, 3-11to 3-14
Accumulator object class, 2-3
$Alarm global object, 2-8 to 2-9
Alarm object class, 2-6
Animator object class, 2-14
ASCI| object class, 3-25to 3-26
Average object class, 2-15
Counter object class, 2-17
DataTable object class, 2-30 to 2-33
DdeLink object class, 2-35
DdeTable object class, 2-39
DelayOff object class, 2-41
DelayOn object class, 2-43
DeltaTau object class, 3-36
Derivative object class, 2-45
Dial Gauge object class, 2-48
DirectLogic object class, 3-37 to 3-47
ElapsedTime object class, 2-49
Event object class, 2-50
Expression object class, 2-52
Flipflop object class, 2-53
Gauge object class, 2-55
GE_Series90 object class, 3-50 to 3-51
HyperTrend object class, 2-63 to 2-64
Integral object class, 2-66
Interval object class, 2-68
$K eyboard global object, 2-70
L 3Pot object class, 2-74
L 3Pushbutton object class, 2-78
L 3Switch object class, 2-81
L3TextEntry object class, 2-84
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LatchGate object class, 2-85

L oader object class, 2-88 to 2-89

Maximum object class, 2-91, 2-93 to ??

Meter object class, 2-92

Minimum object class, 2-95

Modbus object class, 3-60 to 3-63

Monitor object class, 2-96

Multistate object class, 2-98

National Instruments FieldPoint,
3-67to0 3-68

National Instruments FieldPoint, multiple
discrete, 3-69

National Instruments L ookout OPC
Client Driver (table), 3-76 to 3-77

Neutralzone object class, 2-100

Omron object class, 3-81

OneShot object class, 2-102

Pager object class, 2-104

Panel object class, 2-114to 2-115

Pipe object class, 2-117

Playwave object class, 2-118

Pot object class (table), 2-121 to 2-122

Pulse object class, 2-125

Pushbutton object class (table),
2-129t02-130
RadioButton object class, 2-134
Recipe object class, 2-140to0 2-141
Run object class, 2-143
Sample object class, 2-144
SampleText object class, 2-146
Scale object class, 2-148
Sequencer object class, 2-151
Spinner object class, 2-152
Spreadsheet object class, 2-157
summing, in ASCII object, 3-32
Switch object class (table),
2-160t0 2-161
$System global object class, 2-165
TextEntry object class (table),
2-168t02-169

Timeofxxxx object class, 2-171
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Tiway object class, 3-88 to 3-91
Waveform object class, 2-173
DataTable object class, 2-18 to 2-33
connecting signals, 2-23 to 2-25
to cells, 2-24
to columns, 2-25
cursors, 2-28 to 2-30
data members (table), 2-30 to 2-33

Definition Parameters dialog box,
2-18t0 2-19
example, 2-22 to 2-27
connecting signals, 2-23 to 2-25
display pand, 2-27
reading cell value back to L ookout
object, ??to 2-26
reading cell value back to
LookoutDirect object, 2-26 to ??
multiple cursors, 2-30
multiplexing displays and graphics,
2-20t0 2-21
operating your multiplexed panel, 2-28
SQL queries
SQL queries, DataTable, 2-20
DdeLink object class, 2-34 to 2-35
data members (table), 2-35
Definition Parameters dialog box,
2-34102-35
remote computer, 2-34 to 2-35
same computer, 2-34
DdeTable object class, 2-36 to 2-39
data members (table), 2-39

Definition Parameters dialog box,
2-36to 2-38
remote computer, 2-38
same computer, 2-36 to 2-38
DelayOff object class, 2-40to 2-41
data members (table), 2-41
Definition Parameters dialog box, 2-40
Display Parameters dialog box, 2-41
DelayOn object class, 2-42 to 2-43
data members (table), 2-43
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Definition Parameters dialog box, 2-42
Display Parameters dialog box, 2-43
DeltaTau object class, 3-35to 3-36
configuration parameters, 3-35
data members (table), 3-36
Derivative, 2-44
Derivative object class, 2-44 to 2-45
data members (table), 2-45
Definition Parameters dialog box,
2-44 t0 2-45
DH+ interface parameters, AB object classes,
3-5t03-8
DialGauge object class, 2-46 to 2-48
data members (table), 2-48
Definition Parameters dialog box, 2-46
Display Parameters dialog box, 2-47
E
Edit Connections dialog box
$Alarm global object, 2-7
$K eyboard global object, 2-69
ElapsedTime object class, 2-49
data members (table), 2-49
Definition Parameters dialog box, 2-49
error messages
See also status messages
ASCII object class, 3-33
Ethernet interface parameters, AB object
classes, 3-8
Event object class, 2-50
data members (table), 2-50
Definition Parameters dialog box, 2-50
Expression object class, 2-51 to 2-52
Create Expression dialog box, 2-51
data members (table), 2-52
=
FieldPoint object class. See National
Instruments FieldPoint
Flipflop object class, 2-53
data members (table), 2-53
Definition Parameters dialog box, 2-53
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format strings. See ASCII object class;
IPASCII object class
G
Gauge object class, 2-54 to 2-55
data members (table), 2-55
Definition Parameters dialog box, 2-54
Display Parameters dialog box, 2-55
GE_Series90 object class, 3-48 to 3-52
data members (table), 3-50to 3-51
Definition Parameters dialog box,
3-481t0 3-49
status messages, 3-51 to 3-52
global object classes
$Alarm global object, 2-7 to 2-9
$K eyboard global object, 2-69to 2-71
$System global object, 2-165
graphics
animating. See Animator object class
multiplexing displays and graphics, using
Datatables, 2-20to 2-21
H
HyperTrend object class, 2-56 to 2-64
data members (table), 2-63 to 2-64
|
Integral object class, 2-65 to 2-66
data members (table), 2-66
Definition Parameters dialog box, 2-65
Interval object class, 2-67 to 2-68
data members (table), 2-68
Definition Parameters dialog box, 2-67
Display Parameters dialog box,
2-67to0 2-68
IPASCII object class
See also ASCII object class
K
$Keyboard global object, 2-69 to 2-71
data members (table), 2-70
description, 2-69
Edit Connections dialog box, 2-69
KT cards. See AB object classes
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L
L3Pot object class, 2-72 to 2-75
data members (table), 2-74
Definition Parameters dialog box,
2-72t02-73
Display Parameters dialog box, 2-73
L 3Pushbutton object class, 2-76 to 2-78
data members (table), 2-78
Definition Parameters dialog box,
2-76t02-78
Display Parameters dialog box, 2-78
Verification Message dialog box,
2-76t0 2-77
L3Switch object class, 2-79 to 2-81
action verification, 2-79
data members (table), 2-81
Definition Parameters dialog box,
2-79t02-80
displaying
graphics for switches, 2-80
Verification Message dialog box,
2-79
L3TextEntry object class, 2-82 to 2-84
data members (table), 2-84
Display Parameters dialog box,
2-83t02-84
Parameters dialog box, 2-82 to 2-83
LatchGate object class, 2-85
data members (table), 2-85
Definition Parameters dialog box, 2-85
L oader object class, 2-86 to 2-90
data members (table), 2-88 to 2-89
status messages, 2-89 to 2-90
M
Maximum object class, 2-91
data members (table), 2-91, 2-93 to ??

Definition Parameters dialog box, 2-91,
2?10 2-92

meter object, 2-92
Meter object class, 2-92
Minimum object class, 2-94 to 2-95
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data members (table), 2-95
Definition Parameters dialog box, 2-94
Modbus and M odbusM OSCAD object classes
advanced parameters, 3-56 to 3-58
Configuration Parameters dialog box,
3-54t0 3-56
data members
6-digit address coding (table), 3-60
Modbus (table), 3-60 to 3-63

Modbus Protocol Statistics,
3-581t0 3-59
overview, 3-53
Monitor object class, 2-96
data members (table), 2-96
multiplexing displays and graphics, using
DataTables, 2-20to 2-21
Multistate object class, 2-97 to 2-98
Configuration Parameters dialog box,
2-97
data members (table), 2-98
N
National Instruments Fieldpoint,
3-65t0 3-72

Configuration Parameters dialog box,
3-65t0 3-67
data members (table), 3-67 to 3-68
multiple discrete data members
(table), 3-69
error messages, 3-70to 3-72
multiple discrete data members,
3-691t0 3-70
National Instruments Lookout OPC Client
Driver, 3-72t0 3-78
Configuration Parameters dialog box,
3-73t03-74
OPC item ID format, 3-77 to 3-78
Neutral zone object class, 2-99 to 2-100
data members (table), 2-100
Definition Parameters dialog box, 2-99
o

object classes
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Index

See alsoindividual object classes, e.g.,
Animator object
alphabetical list
object databases
See also data members
object parameters
See also individual object classes, e.g.,
Animator object
objects
connecting

signals, DataTable object class,
2-23t02-26
Omron object class, 3-79 to 3-82
data members (table), 3-81
Definition Parameters dialog box,
3-7910 3-80
models supported, 3-82
status messages, 3-81 to 3-82
OneShot object class, 2-101 to 2-102
data members (table), 2-102
Definition Parameters dialog box, 2-101
Display Parameters dialog box, 2-102
OPC Client Driver. See National Instruments
Lookout OPC Client Driver
P
Pager object class, 2-103 to 2-106
Alphanumeric Definition Parameters
dialog box, 2-103 to 2-104
data members (table), 2-104
Numeric Only Definition Parameters
dialog box, 2-103 to 2-104
object modes
Alphanumeric, 2-105
Numeric Only, 2-105
serial port settings, 2-105
queueing, 2-106
status messages, 2-106
Panel object class, 2-107 to 2-115
data members (table), 2-114 to 2-115

Definition and Display Parameters dialog
box, 2-107 to 2-110
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“home panel” considerations, 2-112

manipulating panels, 2-110

printing, 2-112to 2-113

screen resolution and graphics, 2-113

switching between panels,

2-110t0 2-112

Pipe object class, 2-117

data members (table), 2-117

Definition Parameters dialog box, 2-117
Playwave object class, 2-118

data members (table), 2-118

Definition Parameters dialog box, 2-118
PLCs

See also AB object classes
Popup control panels

parameter settings, 2-107 to 2-108
Popup no icon control panels, 2-108
Pot object class, 2-119t0 2-123

data members (table), 2-121 to 2-122

Definition Parameters dialog box,
2-1191t02-121
Display Parameters dialog box, 2-121
printing
panels, 2-112 to 2-113
Pulse object class, 2-124 to 2-125
data members (table), 2-125
Definition Parameters dialog box, 2-124
Display Parameters dialog box, 2-125
Pushbutton object class, 2-126 to 2-130
data members (table), 2-129 to 2-130
Definition Parameters dialog box,
2-126t0 2-128
Display Parameters dialog box, 2-129
Verification Message dialog box, 2-127
R
RadioButton object class, 2-131 to 2-134
data members (table), 2-134
RadioButton Definition Parameters
dialog box, 2-131to 2-132
RadioButton Display Parameters dialog
box, 2-133to0 2-134
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RadioButton Display Parameters dialog
box with custom graphics chosen,
2-133

Recipe object class, 2-135t0 2-141
data members (table), 2-140 to 2-141

Definition Parameters dialog box,
2-136t0 2-137
Display Parameters dialog box, 2-139
example, 2-135 to 2-136
file selection dialog box (figure), 2-137
omitting ingredients (comment), 2-141
reloading files for changed recipe (note),
2-138
request and response format strings
ASCI| object class, 3-26 to 3-32
entering format string, 3-31
object markers, 3-28 to 3-30
reguest frame construction examples,
331
response format examples,
3-31t03-32
Run object class, 2-142 to 2-143
data members (table), 2-143
Definition Parameters dialog box, 2-142
S
Sample object class, 2-144 to 2-145
data members (table), 2-144
Definition Parameters dialog box, 2-144
SampleText object class, 2-146
data members (table), 2-146
Definition Parameters dialog box, 2-146
Scale object class, 2-147 to 2-148
data members (table), 2-148
Definition Parameters dialog box, 2-147
Display Parameters dialog box, 2-148
security
Panel object class, 2-107 to 2-115
viewing security
Panel object class, 2-107 to 2-115
Select graphic dialog box, Animator object
class, 2-10
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Sequencer object class, 2-149t0 2-151
data members (table), 2-151
Programming the Sequencer, 2-150
Sequencer Definition Parameters dialog

box, 2-149 to 2-150

seria port interface parameters
AB object class, 3-4

Spinner object class, 2-152 to 2-153
data members (table), 2-152
Definition Parameters dialog box, 2-152

Spreadsheet object class, 2-154 to 2-157
Configuration Parameters dialog box,

2-154 t0 2-157
data members (table), 2-157

S-S5136-SD card, 3-9t0 3-10

status messages
GE_Series90 object class, 3-51 to 3-52
L oader object class, 2-89 to 2-90
Omron object class, 3-81 to 3-82
Pager object class, 2-106

sum data members, ASCII object, 3-32

Switch object class, 2-158 to 2-161
action verification, 2-158
data members (table), 2-160 to 2-161
Definition Parameters dialog box,

2-158 to 2-159
displaying
graphics for switches, 2-160
Verification Message dialog box,
2-158

Symbolic Link, 2-162 to 2-164

$System global object, 2-165
data members (table), 2-165
description, 2-165

T

TextEntry object class, 2-166 to 2-169
data members (table), 2-168 to 2-169
Display Parameters dialog box, 2-168
Parameters dialog box, 2-166 to 2-168

TimeOfxxxx object class, 2-170to 2-171
data members (table), 2-171
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Definition Parameters dialog box, 2-170
Display Parameters dialog box, 2-171
Tiway object class, 3-83 to 3-91
communication techniques,
3-84t0 3-88
CTI TCP/IP, 3-87 to 3-88
local port, 3-85
Unilink Host Adapter, 3-85 to 3-86
Unilink PC Adapter, 3-86 to 3-87
Configuration Parameters dialog box,
3-83t03-84
data members (table), 3-88 to 3-91
importing APT tag files, 3-91
Vv
viewing security
control panels, 2-108
W
Waveform object class, 2-172to 2-174
data members (table), 2-173
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