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Symbol Definitions

The following table lists those symbols used in this document to denote certain conditions.

Symbol

Definition

@ © 0 &

CAUTION

ATTENTION: Identifies information that requires special
consideration.

TIP: Identifies advice or hints for the user, often in terms of
performing a task.

REFERENCE -EXTERNAL: Identifies an additional source of
information outside of the bookset.

REFERENCE - INTERNAL: Identifies an additional source of
information within the bookset.

Indicates a situation which, if not avoided, may result in equipment
or work (data) on the system being damaged or lost, or may result in
the inability to properly operate the process.
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Guidelines for Performant Displays

Introduction

The guidelines for building performant displays are written in support of the R210
version of the GUS Display Builder. No product anomalies have been addressed in this
version of the manual.

Additional Information

References

Thefollowing list identifies all documents that may be sources of reference for material discussed
in this publication.

[ REFERENCE - EXTERNAL

&
Actor’s Manual
Button Configuration Data Entry
Control Language/Application Module Reference Manual
Display Builder User’s Guide
Display Scripting User's Guide
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Guidelines for Performant Displays
Building a Display

Building a Display

Keep display density (graphics and data) to a “minimum”

Design

This principle impacts human factors and has system implications. It isimperative to use
as few LCN point.parameters as necessary in any display.

Display invocation time depends on the number of parameters being accessed in a
display. Design your displaysto provide the data necessary to get the job done efficiently
with the least system impact.

displays utilizing a multiple-window workspace

Because SafeView allows you to configure the layout and behavior of multiple windows
on a screen, design your displays with the mind-set that by using multiple windows
individual displays can show smaller parts of the process or can be used to perform
specific functions (such as, faceplate).

For example, don't build a huge display that shows the entire process and all the data.
Instead, create an overview display that shows the whole process with as few parameters
as possible. Then build separate displays that show smaller parts of the process or
perform specific functions, with as few duplicate parameters as possible.

Use bitmaps judiciously in your displays

Bitmaps take longer to draw than other graphic objects. Use bitmaps judiciously in your

displays. Y ou may want to use bitmaps only in “show off” displays. Drawing bitmapsis
CPU intensive, but as faster CPUs are available, the negative effect of putting bitmapsin
displays will decrease.

Avoid putting animated objects over a bitmap

The entire bitmap is redrawn when any area of the bitmap needs to be redrawn. For this
reason, avoid putting animated objects over a bitmap.

When displays start getting complex, name objects

It isagood practice to name objects. It makes script references more meaningful and
makes scripts easier to maintain.

It isalso possible to view the script on an object by selecting the named object from the
pull-down list from any script window. To identify objects having scripts, one
application group began the name of objects having scripts with “sc.”

14
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Guidelines for Performant Displays
Running Displays

Running Displays

Hardware configuration contributes to performance

Asin any computing environment, performanceis directly related to computing resources such as
«  memory
+  processor speed
. disksize

Obtain as many computing resources as you can.

Keep PC focused on GUS

K eep the machine focused on GUS as much as possible. Remove unnecessary network
connections, background tasks, etc. GUS displays run faster with fewer third-party
applications running.

ﬂ ATTENTION
The first set of display callups takes slightly longer than subsequent display
callups.

On PC startup, the Display Manager isinvoked, and one or four gpb processes (four if
you have Multiple Displays) are started. Theinitial running of displays using these gpb
processes takes longer than subsequent reuse of the gpb processes.

For fastest callup, place display files on a local drive

Display files (.pct files) are fairly large. If you are calling them up over a low network,
thiswill add significant time. For fastest callup, place display files on alocal drive.

For faster callup, use “InvokeDisplay()” to invoke one display from another one

For faster callup, invoke a display from another display by using the script function
“InvokeDisplay( )" rather than invoking the display using the “runpic” command from
the command line.

ﬂ ATTENTION
The SCHEM actor is as performant as “InvokeDisplay( ).”

R211 Display Authoring Tutorial 15
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Guidelines for Performant Displays
Accessing Data in Scripts

Accessing Data in Scripts

Use public variables or display parameters instead of DDB items or LCN points

Accessing data stored in public variables or display parametersis faster than accessing
data stored in the DDB or LCN. For this reason, use public variables or display
parameters whenever possible when scripting a display.

Constraint

If adisplay is scripted to invoke another display, public variables from the invoking
display are not copied to the invoked display; however, global DDB values of the
invoking display are copied to the global DDB of the invoked display. Public variables
do not take the place of the global DDB.

Considerations when writing scripts using public variables and display
parameters:

« You cannot use public variables to store values of variable and entity data types; use
the DDB or display parameters to store variable and entity data.

+ A changeto apublic variable will not cause an OnDataChange event, whereas a
change to adisplay parameter will cause an OnDataChange event.

+  Public variables cannot be used in a variable expression on a basic object dynamic
(rotate, fill, bar, and text value). Display parameters can.
Use the DDB instead of the LCN for temporary storage or passing of data

Accessing datafrom the DDB is faster than accessing data from the LCN. Avoid using
LCN point.parameters for temporary storage of data. Use the DDB for temporary storage
of data and/or passing datato a display invoked from another display.

ﬂ ATTENTION

You must use LCN point.parameters to pass data among running displays.

Use an error handler instead of doing LCN reads for errors

Consider using an error handler instead of doing LCN point.parameter.status reads for
handling errors. This especially applies to non-OnDataChange scripts since LCN and
DDB reads are immediate in non-OnDataChange scripts.

16 Display Authoring Tutorial R211
Honeywell 7/00



Guidelines for Performant Displays
Accessing Data in Scripts

Use an

The BasicScript language element, OnError, allows you to define what action isto be
taken when a trappable runtime error occurs.

error handler when accessing multiple servers with OnDataChange

If you include an expression in your OnDataChange script that references data from more
than one server, the script will execute as soon as data is returned from the first server. At
thistime, the variant data type for variables from other servers may still be "unknown,"
and this will trigger a Type Mismatch error report. Y ou should, therefore, always include
an explicit error handler in your script, to prevent displaying these Type Mismatch error
messages during normal startup.

Use OnDataChange script with added logic for values you read only once

If some values need to be read once, still use OnDataChange script, and put some logic
around those variables so that the code is executed only once. Here is an example:

Sample Script

Publ i c once as Bool ean
Sub OnDat aChange()
If not once then
<read paraneters and assign to public variabl es>

once = TRUE
end if
<ot her script instructions>
End Sub

The Boolean “once” will be false when this script is executed for the first time, then be
set to true for the duration of the display execution.

Ensure that all dynamic indices are initialized at display startup

Initialize the DDB parameter or scripting variable being used as a dynamic index. Failure
to do so results in the default value of the parameter or variable being used as the
dynamic index value. This can either cause GUS Runtime to read from or write to the
wrong element of an array, or cause a runtime error if the indexed member is not alegal
member of the array. Here is an example:

Sample Script

Sub OnDat aChange()

me.text = lcn.am 1349(di spdb.int01). [ nane]
R211 Display Authoring Tutorial 17
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End Sub

Dispdb.int01 was not initialized during display startup, therefore, the dispdb.int01 was
equal to its default value of zero. This script raised a Configuration Error since
Icn.am_1349(0) was not alegal member of the array.

Be aware that using “ SendKeys” can “freeze” your PC

Using the BasicScript language method “SendKeys” in a GUS script will “freeze” your PC
for atime when the object in focusis incapable of handling the transmitted keystrokes.

Y ou can use the “ SendKeys’ method as away of simulating keyboard input. Therefore,
the object in focus must be capable of processing the sent keystrokes to execute the
BasicScript language method “ SendKeys’ without causing an error. If the object in focus
cannot process keystrokes, each keystroke sent in the parameter of the “ SendK eys’
method is handled as a separate error, and this error is“announced” to the user asan
audible beep. While the beeps are occurring serially, the PC “freezes.” To abort this
frozen state, press <Ctrl><Esc>.

Ensure that writing to a display/DDB param doesn’t initiate unnecessary actions

In a script, writing to adisplay parameter or DDB parameter of all data types except
entity and variable will cause an OnDataChange event to be sent immediately to all
objects that reference the changed parameter in their OnDataChange scripts. The
unnecessary execution of OnDataChange scripts reduces performance.

TIP

When a script statement writes to a display parameter or DDB parameter,
GUS Runtime does not compare the old value to the new value to determine
if the value really changed. It simply marks the parameter as changed and
sends out the OnDataChange events to all appropriate objects.

When scripting, declare only one variable per line

When scripting, declare each variable on a separate line. Here is an example:

Sample Script

di m LoAl | nCol or as | ong
di m Hi Al nCol or as | ong

Do not declare variables as follows:
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Sample Script

di m LoAl nCol or, Hi Al nCol or as |ong
Declaring multiple variables on a single line causes erroneous behavior at runtime.

Using the Data Types Entity and Variable in Scripts

How to script indirect references

Read the section “DispDB Indirection” in the Display Scripting User’s Guide for details
on how to script indirect references. This section describes how to script Display Data
Base (DISPDB) indirection for variable and entity types. It points out which syntaxes are
bound at buildtime and which syntaxes will give better performance at runtime. This
section also provides examples that will help you to write scripts that include indirect
references.

Use “Enter Parameters” to set entity and variable display parameters at buildtime

Display parameters of type entity and type variable can be set only at buildtime, using the
“Enter Parameters’ dialog. Y ou cannot set the reference of a display parameter of type
entity or variablein ascript. If you script “set di spl ay. parans. tag =

Get Ent (“ A100”) " where tag is of type entity, you will get an error.

To enter areference for adisplay parameter of type entity or variable in the “Enter
Parameters’ dialog, enter an LCN reference, a DDB reference, or areference to another
display parameter of the same type.

In OnDataChange scripts use “dispdb.<entity>.[name]” to reference a DDB entity

Referencing the name of the entity assigned to a $cz_enty using the scripting syntax
“dispdb.[$cz_enty].[name]” is more performant than using the scripting syntax
“dispdb.[$cz_enty]” or “dispdb.[$cz_enty].external” in OnDataChange scripts.

Using the scripting syntax “dispdb.[$cz_enty].[name]” in a script statement sets up an

entry in the GPB cache and reads the value from cache; whereas referencing the name
using “dispdb.<entity>.external” or “dispdb.<entity>" causes an immediate read to the
LCN in an OnDataChange script.

ﬂ ATTENTION

Either the syntax, “me. t ext = di spdb. ent 01. [ nane] "or “ne. text =
di spdb. ent 01. ext er nal " will cause an immediate read in an
OnLeftButtonClick script.
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7/00

Display Authoring Tutorial 19
Honeywell



Guidelines for Performant Displays
Using the Data Types Entity and Variable in Scripts

Note also that even though the above example uses dispdb.[$cz_enty], this
performance tip applies for all DDB entities.

Example: Using Performant Syntax

Scenario

In displays using the change zone, you may want to write a conditional statement in an
OnDataChange script to determine if there is an entity assigned to dispdb.[$cz_enty], and
then script some actions if dispdb.[$cz_enty] is assigned to an entity.

Using “di spdb. [ $cz_enty] . [ nane] <> “”” will give aconfiguration error (error
number 1052) if there is no entity assigned to dispdb.[$cz_enty]. Here are two scripting
options:

Option 1

Instead of scripting asfollows:

Sample Script
if (dispdb.[$cz_enty].[nane] <>*" then,
script like this:

Sample Script

i f dispdb.[$cs_enty].[nane].status = HOPC _NO ERROR

t hen
<script actions when $cz_enty is assigned an entity>
el se
<script actions when $cz_enty is NULL>
end if
Option 2
Use“if dispdb.[$cz_enty].[name] <> “"" inthe script and put an error handler

in the script to handle the configuration error (1052). Script the action to be taken when
the configuration error 1052 occurs (i.e., when the entity is null) in the Error Handler.

Use GetEnt(“") to set a Display Data Base entity or variable to NULL

To set aDisplay Data Base Entity to NULL, use the syntax, “set di spdb. <entity>
= GetEnt("”)".
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To set aDisplay Data Base Variable to NULL, use the syntax “set
di spdb. <vari abl e> = GetVar(“")”.

Hereisan example:

Sample Script

Sub OnLButtond i ck()
set dispdb.[$cz_enty] = GetEnt(“")
End Sub

In OnDataChange Scripts check for NULL with HOPC_CONFIG..N_ERROR

To determineif an entity in an OnDataChange script isNULL, check if
“di spdb. <entity>.[nane]”.status = HOPC_CONFlI GURATI ON_ERROR’. Thisis
the most performant way. Here is an example:

Sample Script

Sub OnDat aChange()
I f dispdb.[$cz_enty].[nane].status = HOPC_CONFI GURATI ON_ERROR

t hen
‘di spdb. ent01 i s NULL
‘script actions when entOl1l is NULL
end if
End Sub

How to set a Display Data Base entity = a display param of type entity

To set aDisplay Data Base entity equal to a display parameter of type entity, use the
syntax, “set di spdb. <entity> = di spl ay. parans. t ag” wheretagis of type
entity.

Hereisan example:

Sample Script

Sub OnLButtond i ck()
set dispdb.ent0l1g = display. parans.tag
‘tag is a display paranmeter of type entity
End Sub

The .external property does not work with the display parameter of type

CAUTION entity.
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Examples of scripting that does not work are as follows:

Sample Script that DOES NOT WORK

di spdb. [ $cz_enty] . external = display. parans.tag. external
and
set dispdb.[$cz_enty].external = display.parans.tag

An example of script that will work isasfollows:

Sample Script that DOES WORK

di spdb. [ $cz_enty] . external = display. parans.tag.[nane]

To change an NT registry entity setting, save the internal ID not the entity name

To save an entity to an NT registry setting for the purpose of setting a different entity to
this saved setting, save the internal ID (for example, dispdb.entOl.internal) rather than
the name of the entity (for example, A100).

Setting the new entity to the saved registry setting containing the internal 1D of the entity
is more performant.

Example

Consider two displays, a Unit display and a Faceplate display. Selecting atarget on the
unit display changes the point-of-interest in the Faceplate display. Unit-Faceplate

Displays
Tnit Display
Faceplate
Display
targets ——>_

\‘- =

=
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Sample Script (on Target)

Sub OnLButt onUp()

"indicate if the point-of-'interest has changed

di m mycount as | ong

"set the entity to the '"target’s point

set dispdb.ent0l1 = getent("ns_histl")

mycount = Get Setting("MApp", "pointarea", "counter")

if mycount < 65535 then

"incr. the counter to indicate a new point-of-interest
nycount = nycount + 1

el se
mycount = 0

end if

"Save internal ID of the point-of-interest to the registry

SaveSetting "M/App", "pointarea", "pointid",
di spdb. ent 01. i nt er nal

'Save the indicator to the registry
SaveSetting "M/App", "pointarea", "counter", nycount
End Sub

Sample Script (on Faceplate Display)

di m mycount as | ong
Sub OnPeri odi cUpdat e()
di m newcount as | ong
dimstringid as string
newcount = GetSetting("MApp", "pointarea", "counter")
'is there a new point-of-interest?
i f newcount <> nycount then
nmycount = newcount
‘get the internal ID fromthe registry
stringid = GetSetting("MApp”, "pointarea", "pointid")
di spdb. [$cz_enty].internal = stringid
end if
End Sub
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Scripting Events Properly

OnDataChange

All LCN and DDB reads are from cache (that is, stored, scanned values). All writes are
immediate to the LCN and DDB.

Referencing display parameters causes infinite loops

Be aware that you can script an infinite loop when referencing display parameters.

For example, consider a display with two Text objects, PV Text and SPText. Each of
these Text objects has an OnDataChange script. The OnDataChange script of PV Text
references display parameters P1 and P2. The OnDataChange script of SPText references
display parameters P1 and P3. See the example scripts in the following figure.

Infinite Loop Scripting

P P
PvText | 356 | 950 |-t e

Script for P¥Text

Sub OnDrataChange

we text = lm i 10 PV

dis play. patans Pl = display paramms P1 + dis play. parans F2
end Sub

Script for SPText

Sub OnDataChange

wetext = lm A 100 S

dis play. patany P2 = display. paramns Pl + display. patans P53
end Sub
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Infinite Loop Scenario

Refer to the previous figure.

Time T1:

The point.parameter Icn.A100.PV changes, causing an OnDataChange event to be sent to
the PV Text object. The OnDataChange script on the PV Text object executes. The
PVText's OnDataChange script changes the display parameter P1. Because the
OnDataChange script of the SPText object references the display parameter P1, SPText
isimmediately sent an OnDataChange event.

Time T2:

The OnDataChange script on the SPText object executes in response to the
OnDataChange event sent as aresult of P1 changing. The SPText's OnDataChange script
changes the display parameter P2. Because the OnDataChange script of the PV Text
object references the display parameter P2, PVText isimmediately sent an
OnDataChange event. YOU ARE NOW IN AN INFINITE LOOP. This
OnDataChange “Ping-Pongs’ between the PV Text and SPText objects.

Guidelines for scripting performant OnDataChange scripts

« Do not solicit user input. This holds up execution of the OnDataChange scripts
gueued to run on the OnDataChange thread. Solicit user input with a user event such
as LButtonClick.

- Avoid writesto the LCN and DDB.

«  UseBasicScript variables (private or public) or display parameters instead of LCN
parameters or DDB as often as possible. Be careful you do not script infinite loops
when using display parameters.

« Do not use apublic or private variable as an index value in an OnDataChange script.
A changeto apublic or private variable will not cause an OnDataChange event.

« Do not use the deep statement.

«  Avoid repetitive processing based on a condition. In other words, avoid using the
DO Loop” statement or the “While Wend” statement.

OnPeriodicUpdate

All LCN and DDB data reads are from cache, which means they are stored, scanned
values. All writes are immediate to the LCN and DDB.
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Guidelines for scripting performant OnPeriodicUpdate scripts

Create an error handler to handle the bad status code

“DAS NO_ERROR _BUT_NO DATA?” that can appear if the LCN data requested
does not reach the cache before the cache is read. This can occur because initial data
collection requests and OnPeriodicUpdate scripts are started at the same time.

Avoid writes to the LCN or DDB. Use BasicScript variables (private or public) or
display parameters whenever possible.

Do not solicit user input.

Do not use apublic or local variable as an index value in an OnPeriodicUpdate
script. There will be adelay in showing the correct value.

Do not use the sleep statement.

Avoid repetitive processing based on a condition. In other words, avoid using the
“Do...Loop" statement or the “While...Wend" statement.

Use OnPeriodicUpdate scripts to do simple animation only.

Use a counter to redefine the “period” of an OnPeriodicUpdate

To redefine the “period” of an OnPeriodicUpdate script, use a counter in the
OnPeriodicUpdate script. Do not use a sleep statement to redefine the “period.”

It is not recommended that you use a sleep statement in an OnPeriodicUpdate script
because an OnPeriodicUpdate script with a sleep statement can slow down the shutdown

of adisplay since the shutdown has to wait until the sleep has terminated.

Here is an example of how to use a counter:
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Sample Script

Const Period = 10
Di m Cycl es as integer
"at startup, "cycles" is automatically initialized to O
Sub OnPeri odi cUpdat e()
if cycles >= Period then
cycles =0
"put code here to run at the end of each period
el se
"period has not yet been reached
cycles = cycles + 1
end if
End Sub

User events, such as OnLButtonClick
All LCN and DDB reads and writes are immediate.

Guidelinesfor scripting performant User Event scripts such as OnLButtonClick
+  UseBasicScript variables (private or public) as much as possible.
« Do not use the sleep statement.

«  Recognize that iterative processing (“For...Next” statement, “For...Each” statement)
and repetitive processing based on a condition (“Do...Loop" statement, the
“While...Wend” statement) may take time. Following style guide guidelines for a
long process, indicate to the user that processing is being done by using a progress
indicator.

SeeM sg. Thermometer property in BasicScript for more details.

Recognize that using a dialog box for user input stops all user event processing for that
display. Thisis normal behavior when using a dialog box because a dialog box is modal.
In place of adialog box, consider requesting user input by

(1) using the Honeywell data entry OLE control,

(2) using an embedded display (you may want to show and hide the embedded display
based on user action), or

(3) invoking another window (utilize a SafeView workspace).

OnDisplayStartUp
All LCN and DDB reads and writes are immediate.
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Guidelines for scripting performant OnDisplayStartUp scripts

« Do not duplicate code that appears in an OnDataChange script. At display startup, a
scan of all variables occurs resulting in an OnDataChange event being sent to all
objects having OnDataChange scripts. Therefore, the OnDataChange scripts can
handle theinitial appearance and behavior of the display and its objects except for
initializing variables and entities referenced in the display.

+  Minimize reads and writesto the LCN and DDB. Preferably, limit data accessto
initializing display DDB items.

« Do not solicit user input. OnDisplayStartUp processing will be stopped until the
input dialog box is closed.

»  UseBasicScript variables (private or public) or display parameters as much as
possible.

« Do not use the sleep statement.

«  Avoid repetitive processing based on a condition. In other words, avoid using the
“Do...Loop" statement or the “While...Wend" statement.

OnDisplayShutDown
All LCN and DDB reads and writes are immediate.

Guidelines for scripting performance OnDisplayShutDown scripts

« Beawarethat adialog box invoked in an OnDisplayShutDown script may be
covered up by the SafeView placeholder window displayed as aresult of closing the
display. Because the user is not aware of the hidden dialog, the shutdown script may
be stopped.

Cautions on the use of Visual Basic Functions

Visual Basic functions such as the InputBox or AskBox are based on standard Visua Basic
functionality. They do not handle NANSs, and error handling is minimal.

The InputBox and AskBox are not good choices for process-related entries. For example,
unless you add appropriate script, selecting the CANCEL and CLOSE buttons on an
AskBox will return a“0” for anumeric entry or a“null” string for atext entry. A similar
situation occurs with the InputBox. This could cause a runtime error that closes your
display, or even worse, sends a bad value to the process that could cause a problem.
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Scripting Animation in a GUS Display

Minimize the use of animation in a GUS display

Animation is achieved by scripting the OnPeriodicUpdate event, which is fired every 0.5
second. Therefore, the OnPeriodicEvent script on each scripted object executes every 0.5
seconds. Having alot of animation in a display could cause high CPU usage.

When testing a display with animation, monitor the CPU usage of the display

Y ou can monitor the CPU usage of a running display by viewing the Performance page
of the Windows NT Task Manager. Because GUS displays run in a multi-window
environment, monitoring CPU usage is a necessary task when testing adisplay. A single
display should not use al the available CPU; the performance of the other running
displays decreases as a resullt.

Consider the “frame” for animation instead of “translation-and-rotation of objects”

Using the “frame” approach to animation uses less CPU than the “transl ation-and-
rotation of objects’ approach does.

The “frame” approach (using a different drawing in each “frame” to show action) is what
movie animators do. Draw different “views” of the object to be animated. In the object’s
OnPeriodicUpdate script, changing the visibility (“on” or “off”) of the various “views’
gives the appearance of animation to the user of the display.

Rotation of an object is achieved by changing the Angle property of an object. Movement
of an object is achieved by changing the TransX and TransY properties of an object.
Scripting these properties to achieve animation utilizes more CPU than the “frame”
approach does; therefore, minimize the use of these properties to achieve animation in a
GUS display.
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Using the Change Zone

Ensure that the CZE group is configured correctly

There are two interdependent configuration actions:

«  Keep the same collection rate for all variablesin the CZE group. When the collection

rates in the CZE group differ, erroneous behavior of the Change Zone can occur

when a new point-of-interest is displayed.

+ Include all the dispdb.[$cz_enty] data references in the CZE group.

Consider deleting unnecessary embedded displays in the Change Zone

Delete embedded displaysin the Change Zone that handle point types that are not
configured in your TPS system. This will improve display invocation time.

Embedded Display

Point Types Handled

countersub

COUNTAM, COUNTHG

devctlsub

DEVCTL

digcmpnimsub

DICMPNIM, DIOUTNIM, DIINNIM

digcmphgsub DIGCMPHG, DIGOUTHG, DIGINHG
flagsub FLAGNIM, FLAGHG, FLAGAM
logicblk LGBLKHG

procmodsum PRMODNIM, PRCMODHG

regsub REGCLNIM, REGAM, REGHG
switchamsub SWITCHAM

timersub TIMERNIM, TIMERHG, TIMERAM,

REGPVNIM when pvalgid =
“TOTALIZER”,

REGAM when pvalgid =
“TOTALIZER”,

DIINNIM when ditype = “ACCUM”
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Consider a Display Data Base item, $cz_enty in a custom Change Zone

To improve the performance when invoking the standard change zone for a point or
changing the point of interest in the change zone, enhancements have been made in the
GUS Application, gpb.exe. These enhancements are concerned with the Display Data
Base (DDB) item, $cz_enty. You can utilize dispdb.[$cz_enty] in scripting a custom
change zone to take advantage of these enhancements. Following isthe list of
enhancements.

«  When adisplay having reference(s) to dispdb.[$cz_enty] is validated, the
dispdb.[$cz_enty] variables (e.g., dispdb.[$cz_enty].pv) are put in the data collection
group hamed “CZE" and the collection rate of each referenceis set to 4 seconds.

ﬂ ATTENTION

When a previously validated display is validated again, the data collection
group assigned to dispdb.[$cz_enty] variables is not changed to the “CZE”
group. You may change the group using the Data Collection dialog invoked
from “Display/Data Collection” menu item in the GUS Display Builder.Use
this admonishment to identify information that requires special
consideration. DO NOT use this admonishment to identify information that
can be classified as a "tip" or other "nice-to-know" material.

« Assignmentsto dispdb.[$cz_enty] (e.g., di spdb. [ $cz_enty] = “A100” or set
di spdb. [$cz_enty] = Icn. A100) inall scripts (including User Event scripts)
are bound at buildtime.

«  When the point assigned to dispdb.[$cz_enty] is changed during the running of a
display, all variablesin the CZE group are updated immediately.
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Referencing Data in Subroutines and Functions

Reference subroutine and function data from OnDataChange scripts carefully

During validation, datareferencesin all subroutines and functions are not put in the data
collection list to be scanned, and therefore are not part of the GPB cache. This behavior
has no effect on the performance or behavior of User Event (e.g., OnLButtonClick),
OnDisplayShutDown, or OnDisplayStartUp scripts because al reads are immediate. It
could, however, have an effect on the performance and behavior of the OnDataChange
and OnPeriodicUpdate scripts.

Consider the following when writing an OnDataChange script:

« A value change to a data reference in a subroutine or function that isinvoked from
an OnDataChange script will not cause an OnDataChange event to be fired, and
therefore the data reference’ s value will not update in the display.

- If an OnDataChange script is triggered, the subroutines called from within the
OnDataChange script will be executed and data will be collected. BUT there may be
a performance hit. A subroutine called from an OnDataChange script first checks the
GPB cache for the referenced dataitem. If the LCN or DDB value isreferenced in
some other object’ s OnDataChange or OnPeriodicUpdate script, then it will be in the
GPB cache and appear in the data collection list. The value will be read from the
stored value, BUT if it is not in the GPB cache, then an immediate read of that value
will occur. Thiswill decrease performance.

The same considerations apply when writing OnPeriodicUpdate scripts.

Consider using a public script variable when reading same LCN vrbl repeatedly

Consider using a public script variable to store the value of the variable to read the same
LCN variable repeatedly within a collection of subroutines. Remember that “reads’ in
subroutines are immediate so the value must be read from the process network. Reading a
public variable into which you have stored the LCN variable isfaster.

The same considerations apply when writing OnPeriodicUpdate scripts.

Fine Tuning Performance

Consider the following methodology as an approach to fine tuning performance

Following are the steps that we have used to review displays with respect to performance
fine-tuning:
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Step Action
1 Open the display in the GUS Display Builder.
2 View the Collection List. Take note of the number of variables being

collected and the collection rate of each variable. Determine if the
collection rate is valid for each variable. Collect a variable at the slowest
rate possible. If a variable is known to be static, make its collection rate
zero. Then the value of the variable will only be collected at startup. This
will not improve performance at invocation time, but it will reduce the load
on the LCN and HOPC Server while the display is running.

3 Take note of the number of embedded displays in the main display and the
number of instances for each embedded display. The easiest way to get
this information is to invoke the “Replace Embedded Display” dialog. All the
information is provided in this dialog. Then simply cancel the dialog.

4 Repeat steps 1, 2, and 3 for each schematic.

5 From the data gathered, determine which embedded displays are used the
most and review them for possible performance enhancements.

Embedded Displays

“Conserve” objects within frequently used embedded displays

Using thefill and line properties of a Text object, it is sometimes possible to remove
extra rectangles from an embedded display. This change is minor in the embedded
display; however, if adisplay uses that embedded display repeatedly, the total number of
objectsis reduced significantly, which can improve performance.

Consider using a data type object display parameter to read or write data

Using the object parameter to write directly to another embedded display’ s parametersis
fast. It causes the immediate firing of the OnDataChange scripts when a display
parameter changes.

Data can also be read and/or written between embedded displays using the Display Data
Base. Thisis aless performant method because writing datato a DDB item means an
out-of-process write to the DDB that is located in the HOPC Server.

Example
"Controller" Embedded Display
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The display author enters the name of the object to be controlled in the display parameter
“controllee.” In this example, the controllee’ s nameis “Box1.” Then, the Controller can
write directly to the controllee’ s display parameter “color” on mouse clicks during
runtime.

Controller Writing to Controllee Scripting

Display Parameter  Type Value

cottrolee object Boxl MWote: This walue iswritten at buil diime.
Onl ButtonCli ck)
display. param s controlee params.color= TDC SV AN
End Suh
O R ButtonClick)
display. param s controlee params.color = makecolor (122,128 128)
End Sub
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“Controlleg” Embedded Display

When the Controller writes to the Controllee’ s display parameter “color,” this
immediately fires the OnDataChange event on the “Controllee.”

Triggering an OnDataChange Event

Display Parameter  Type  Value

Color long Mote: This walue is written by the controller at runtime.
L~
///// Name: Boxl

7.
Sub Ol ataC hange)
e fillealor = display.params.color
End Bub

Consider using an embedded display as a target/color manager

Embedded displays using the object parameter can be used as a target manager and/or a
color manager, which the other embedded displays “know about,” and can therefore, read
from and write to.

Optimizing GUS Data Collection Groups

Optimizing data collection originated by a GUS node includes minimizing the number of
data request messages generated and producing data collection requests that can be
processed efficiently by data owners on the LCN and UCN. The goal inisto have
performant GUS displays and at same time avoid any unnecessary |loading on the
LCN/UCN.

Data can be classified by type (String, rea, etc), update frequency, location. These
“kinds’ of datainherently affect the performance of the system. For example, some
devices on the UCN return data more quickly then others. Similarly, some types of data
can be retrieved faster then others. And, of course, update frequencies relate directly to
network loading.

Grouping data correctly using GUS Data Collection Groups will optimize the retrieval of
information. The following guidelines and suggested Group layout are presented to help
achievethis.
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Basic rules for grouping data

Step

Action

1

Certain kinds of data should reside in their own Collection group to localize the effect
of gathering that kind of data. For instance, DispDb data can ultimately point to
various data owners on the LCN/UCN. Putting these data items into their own group
minimizes their effect on other Data Collection groups. This is also true for Collector
data. Collector and DispDB data can be combined into one group. The recommended
update frequency for this group is 4 seconds or slower. For best system performance,
use the slowest collection rate that meets your system requirements.

Put non-updating parameters (such as Point and Engineering Unit descriptions, and
Alarm limits) into a separate group with an update frequency of 0 (zero). This will
cause the data to be retrieved only upon Display startup. The data can be retrieved
on demand as well. Do not use Group O for non-updating parameters because the
LCNUPDATE 0 command will update ALL groups, not just group 0.

Do not modify the update frequency for changezone parameters assigned to the
special collection group CZE. The default update frequency for this group is 4
seconds and it should not be changed.

For point.parameter references from LCN nodes (data owners) such as AMs, HGs,
CGs and NIMs:

1. Determine the LCN node number where the point.parameter resides (this is
listed in each point detail display in the parameter NODE_NO).

2.  Group parameters by LCN node (or redundant pair). That is, put references
associated with each LCN node into a separate Collection groups.
Note that the reason for grouping by “node” is that some nodes return data more
slowly than others do. For example, if a Data Collection group contains
references to both an AM and a CG, the message to the LCN that contains both
requests will be delayed until both pieces of data are returned. Because a CG
may return data more slowly than an AM node, the effect would be to delay the
acquisition of the AM data.

3. In order to accommodate a number of different scan frequencies, do not to
increase the total number of scan groups to the point where communication
inefficiencies result. The table below provides a Collection Group layout that
recombines points and reduces the total number of groups.

4. |If there are more then say 20 points that do not change often, put them either in
a very slow collection group (for example, 60 seconds), or in a collection group
with a zero rate, which means that the points will only be updated on demand.
These parameters cannot include alarm limits and point execution status.
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Group Rate Membership
(seconds)

1 4 DispDB and Collectors e.g. ACKSTAT,
POINTSTS, POINTCNT, HISTORY,
etc

2 0 All non-updating parameters

CZE 4 CZE (Changezone)

3 n LCNnode xx

4 n LCNnode yy

5 2n LCNnode xx

6 2n LCNnode yy

FST 4 FAST Group

If certain parameters need to be scanned at afaster rate, you have two options:

1. Create agroup with ID set to FST. This special group is called the “FAST” group.
It has a default scan frequency of 4 seconds. However, when the FAST button on an
IKB is pressed, that group will begin to scan at a 1-second rate.

2. Create a separate group for points that need to be scanned more often.

CAUTION

performance.

You must use this group judiciously, because scheduling a large
number of points for a fast update rate can adversely affect system

R211
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Optimizing GUS Data Collection Groups on a UCN

Grouping data access requests by processor type helps to optimize the UCN data
gathering efficiency of a custom display. Optimum grouping of points on a particular
UCN includes only points belonging to the same type of processor. A typical UCN box
(PM, APM, HPM, SMM, LM) has two processor types, Control Processor and

I nput/Output Processor (10P).

Control processor point types include the following:

Reg CTL Reg PV Digital Composite
Logic Process Module  Device Control
Array Flag Numeric

| OP point types include the following:
Digital Input Digital Output Analog Input Analog Output

In R530, this grouping can be done automatically for schematics built on a Universal
Station (US) with the Picture Editor (PE), using the PE OPTIMIZE command. For a
GUS display, the grouping is done manually.

The basic rules for grouping UCN data

Using the update rate considerations discussed previously, continue to set up the
collection groups as follows:

«  Create Demand Scan groups when possible. They do not impose a steady state load
on the network or the GUS station.

«  For UCN boxes, split groups that have update rates by processor type, control, or
IOL.

«  Reference points owned by the Control Processor preferentially. Typically, IOP
points feed their values to a Regulatory Point in the Control Processor. For example,
the PV of an Al Point (Al.PV) and the PV of an AO Point (AO.PV) aretypically
connected to the PV and OP of a Regulatory Point. Making references to the PV and
OP of the Regulatory Point (in the Control Processor) is more performant than
making references to the Al and AO Points.
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Example

You are creating adisplay that requests both Control and IOL data from multiple APMs.
Some of the datais not updated (descriptors, point names, etc.).

Y ou determine that the best overall system loading is achieved by using two update rates
(for example, the standard 4-second update and an 8-second update).

If there are more than 10 parameters in either the xPM control or |OP group that do not
change often, put them either in avery slow collection group (such as 60 seconds), or in a
collection group with a zero rate. This means that parameters will only be updated on
demand. These parameters cannot include alarm limits and point execution status.

Because the numbering of groupsis arbitrary within the 0-245 limit allowed by the
Display Builder, you could establish the following groups:

Group Rate (seconds) Membership

10 4 Control parameters collected every 4 sec
11 4 IOL parameters collected every 4 sec

20 8 Control parameters collected every 8 sec
21 8 IOL parameters collected every 8 sec

30 60 Slowly changing parameters

When the NIM constructs UCN parameter requests, it sorts each group’s parameters by
UCN node and each APM receives a homogeneous request.
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Sample Data Collection Group Layout

If we combine the considerations of the previous 2 sections, we can envision a Data
Collection Group layout as shown below.

Note that there are over 10 Collection Groups defined. Because of

CAUTION messaging overheads, this may result in a non-performant display. It is
anticipated that most displays will NOT require all the types and
numbers of Collection Groups that are shown below. In fact, efforts
need to be made to minimize both the number of data Collection
Groups and the number of “features” built into any one display.

Group Rate (seconds) Membership

1 4 DispDB and Collectors e.g. ACKSTAT, POINTSTS,

POINTCNT, HISTORY, etc

2 0 All non-updating parameters

CZE 4 CZE (Changezone)

3 n LCNnode xx

4 n LCNnode yy

5 2n LCNnode xx

6 2n LCNnode yy

10 4 UCN Control parameters collected every 4 sec

11 4 UCN IOL parameters collected every 4 sec

20 8 UCN Control parameters collected every 8 sec

21 8 UCN IOL parameters collected every 8 sec

30 60 Slowly changing parameters

FST 4 FAST Group
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Additional Optimization and Tuning

Sizing Up the Display1l

Performing the following calculations for each display will give you an idea of how
performant your system will be.

Step Action
1 Set Total = 0.
2 Add 0.8 to Total for each Alarm Collector type.
3 If you have history collectors, add 1 to Total. Refer to the TPN Network

documentation for a list of Collector types.

Add 1 to Total if your have dispdb.entXX references.
Add 1 to Total if the display contains a Changezone.
Add 1 to Total for each Trace of a Trend object.

Add 1 to Total if you use indirection.

o N o o b

Add 1 to Total for each Collection group defined in accordance with
Sections 1.13 and 1.14.

9 Add 1 to Total if there are more than 300 LCN data references.

If Total is>= 10, your display call up performance may be slow.

It isevident that itisnot at all difficult to end up with 10 or more Collection groups and
“features’ (Collectors, Trends, etc). This will produce a non-performant picture. You
must be judiciousin selecting the features, the number of data references, and their

grouping.
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Simplifying the Display
Y ou can simplify the display by performing the following steps:

Step Action

1 Reducing the number of Collector types, or moving some or all of the alarm
and history Collectors out into a second display, if possible.

Moving the Trends to a separate display.
Moving the history Collectors to a different display.

Reducing the number of LCN data owners referenced in the display.

a b W N

Replacing dispdb.ent01 references and indirection references with fixed
parameter access, such as Icn.pointhame.pv.

()]

Reducing the number of Collection groups.

7 Reducing the number of data references in each display.

Sizing Up the Display

Try to recombine points to reduce the number of Collection groups. For instance, if you
have two groups referencing the same UCN box and they have been set to scan
frequencies that differ by afactor of two (say, 4 sec and 8 sec), it may be more efficient
to recombine the points into the Collection group with the faster rate. A method for
determining when to do this follows. Consider the following inequality:

20RF < 5
Fs- Rr

where 20 is a constant, Rg isthe “faster” scan rate; Rgisthe “slower’” scan rate; and Sis
the number of parametersin the “slower” group.

If thisinequality is true, then the groups should be kept separate. Otherwise, they should
be combined into the faster group.
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Example

Given 2 Collection groups; one at 4 seconds, the another at 8 seconds, and with 50 points
in the 8 second group, the calculation would be;

E
2074 < 30 or
-4 o
20 =< 50

Theinequality is true, which means that these 50 points should be |eft in the 8-second
group.

It isalso obvious that, for the given collection rates, an 8 second group of less than 20
points should be combined into the 4 second group.

TIP

This recombination is valid as long as the resultant Group size (the
numerator) is less than 200. This is because data request messages have
a maximum size of 200 references. Groups with more than 200 parameter
references result in multiple messages (and the intent here is to reduce the
number of data request messages).

Additional UCN group divisions based on your particular network dynamics and load
may prove useful. Here are some examples:

«  Separate slow parameters (such as temperature and tank level) from fast parameters
(such as flow and pressure).

+  Separate dow UCN boxes from fast UCN boxes (for example, separate APM and
PM from HPM parameters). Do this only if your process warrantsit since the
creation of additional collection groups can be inefficient.
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Cross Screen Actor Functionality on a GUS

This section contains instructions and an example of how you can emulate the cross
screen (CROSSCRN) actor functionality available in the TDC on a GUS.

Prerequisites

To complete the procedures listed in this section, the user should be familiar with
«  GUS Scripting

«  TDC Button Configuration

+  AM Custom Point Building

«  Custom Data Segment Definition

Overview

The user will create a new script in a GUS picture that will update parameters defined by
a Custom Data Segment (CDS) on an AM Custom point. The parameters on the AM
Custom point will be used to pass picture name and console station/screen number data
to a button configured on a TDC Universal Station to execute the CROSSCRN actor.
When correctly implemented, the GUS user will be able to press a button on a GUS
graphic and cause a CROSSCRN to execute on TDC.

The following steps are provided as an example only. There are other techniques that
could be implemented to achieve the same functionality. Thisisa“rough” exampleto
provide the user with the basic steps that must be performed to create CROSSCRN
functionality. It would be prudent for GUS/TDC users to review the examples and add
error checking where appropriate.

Here are the four basic steps that must be performed:
3. Define the Custom Data Segment

4. Build the AM Custom Point

5. Configure aButton on Universal Station

6. Create Script on a GUS Graphic
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Define the Custom Data Segment

-- This exanple inplenments a Custom Data Segnent to provide a
-- data access conduit to pass paranmeters to a button configured
-- on a TDC Universal Station.

CUSTOM

PARAMETER xscr name: STRI NG
-- Nane of picture to send cross screen

VALUE “”
ACCESS OPERATCR
BLD_VI SI BLE

PARAMETER scrn_no: NUMBER

-- Screen nunber to send cross screen
VALUE 0

ACCESS OPERATOR

BLD VI SI BLE

END CUSTOM

Note that although “BLD_VISIBLE” isthe default, for purposes of documentation it has
been included on each parameter in the above example.

Build the AM Custom Point

For this exampl e the following parameters were configured on an AM Custom point.

NAME = TDCGUSDA
UNIT = 01

NOPKG = 1

PKGNAME = TDCGUSDA

When properly configured, page 5 of the builder will display parameters defined in the
CDS that isincluded as the “package” on this AM Custom point.
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Configure the Button on Universal Station

CROSSCRN( TRUNC( GS_REAL ( TDCGUSDA. SCRN_NO) ) ) ;
SCHEM GS_STR( TDCGUSDA. XSCRNANE) )

Thefirst linein the configured button retrieves the scrn_no parameter from the AM
Custom point (TDCGUSDA in the above example), truncates that number to an integer

and returns that to the crosscrn actor which tells the station to execute the next actor on
the screen number requested.

The second line in the configured button retrieves the xscrname parameter from the AM
Custom point (TDCGUSDA in the above example) and returnsit as a string to the
SCHEM actor that will mount the picture on the screen requested by the crosscrn actor.

Create script on a GUS graphic

Here is an example how to create script on a GUS graphic:

Sample Script

Public sta As Integer ' variable to be used as station nunber
Sub OnDi spl ayStart up()
Get nunber of TH' S Screen/ Station
sta = di spdb. [ $st nnuni
End Sub
Sub OnLButt onUp()
Get user to enter desired Picture Name and
Screen/ Stati on nunber
I cn. tdcgusda. xscrnane = AskBox$("Enter Crosscrn Picture:")
I cn.tdcgusda. scrn_no = AskBox$("Enter Crosscrn Nunber:")
If sending Picture to THI S station just do an
I nvokeDi spl ay
If lcn.tdcgusda.scrn_no = sta Then
I nvokeDi spl ay | cn.tdcgusda. xscr nane
El se
If sending picture to sone other station, fire the
button that has been configured to run crosscrn script.
KEY sta, enun{"$BUTTONS: AN_CNF40")
End | f
End Sub
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Explanation of example script

OnDisplayStartup — this routine will run only one time when the user starts the display.
All it doesis get the station number of the current station and store it into a public
variable for later use.

OnL ButtonUP — this routine will execute each time the user “presses’ the target and
clicks the left mouse button. When the left button is released the user will be presented
with a dialog box to enter the name of the desired picture to mount. Next the user will be
presented with a dialog box to enter the station/screen number to mount the picture on.

After the user has entered both the picture name and screen number atest is performed to
determine if thisis an actual cross screen request or if the user has requested to mount the
picture on the current screen. Thistest is necessary because of a problem with the cross
screen implementation on GUS that causes the station NOT to search for GUS Graphic
pictures on the current station when executing the SCHEM actor.

If the request is for the current screen, the script does a simple invoke of the display,
which will cause it to be mounted at the station the script is running on. If therequest is
for some other screen, then the script will fire the button configured for the cross screen
and the picture will be mounted on the requested screen.

Limitations

Display names used with this technique must be 8 characters or less or they will be
truncated. For example, if the user wanted to mount the picture “blueflower” on screen
two the name would be truncated to “blueflow” and an error returned to screen 2.

References

In conjunction with the Prerequisites listed earlier, the following TDC 3000 manuals can
be used as an information source:

@ REFERENCE - EXTERNAL
Control Language/Application Reference Manual
Button Configuration Data Entry

Actor's Manual
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Data Access Model

Introduction

From the perspective of a GUS display, there are three methods of reading or writing
data to/from the LCN:

«  Scanned (alternately called cached) read
+  Immediate read

« Immediate write

R211 Display Authoring Tutorial
7/00 Honeywell

49



Data Access Model
Scanned Data

Scanned Data

Scanned datais read from the LCN (using a component named HOPC) at a user-
specified frequency, and retained in a GUS-resident cache memory. The GUS Run Time
then reads the val ues from the cache as required.

The figures below illustrate the system operation for a display consisting of asingle Text
object used to display the value of LCN.A100.PV. At each scan cycle, the newly read
value is compared to the previously read value and a DataChange event is generated if

the values differ.

TO and TO+4 Seconds Scanned Data Display Structures

hle Texd=LCRL A1 00 PY
End Sub

Fie |

Sub OnbDataChange I

Cached “Yalue of
LiCh.A100 P

Display -

Run Tirme
: =
[GUsfafy cache HOPC DDEIJ

2
LM 2100 Py 8 -

Tirne t0:
Display has updated at least once and
shows current value of LOMN.AT0D. P,

Me Text=LCH 2100 P
End Sub

Fie ||

Sub OnDataChanoe I

Cached “alue of

LCH.A100FY § Displaty -
Run Time .
(EE E s
s Cachey HOPC — DDB ] :
a—l ] ; i
LCN.A100 Py -
-

l Proceszs _
r sty nnnected mes
Metworks

Time t0 + 4 Seconds:
Yalue of LON. AT00.PY has changed to 63.0.

HOPC scans new value and retains in cache.
15750
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TO+4X Seconds Scanned Data Display Structures

Sub OnDataChange
Me Text=LCM.A100 PY
Drata Change Er?d Seub
Event PeT
_File _J
Cached Yalue of : :
LCh.A100 P Display -
Fun Time
: ' = 5232
GUS Im}» Cache HOPC | DDB ]

=
LCh.A100 P ST
i B
[rata Data
Owvner Owvner
L [’_ Process L J
r o ONNECt ek r
Metworks

Tirme t0 + 4. x Seconds:
HOPC detects value changed and generates
DataChange event for GUZ Run-Time,

Sub OnDataChange
he Tet=LCH A1 00 P
|

End Sukb

Cached “alue of
LiCh 2100 Py

Display

3. N

' = B30

| .5US fustls ‘cache Horc  DDB |
LCR AT 00 Py : 7
1 [
Diata Data
Owner oy ner

Procezsz
Connecteds
Metworks

Tirme t0 + 4. % Seconds:
Scripts execute in response to DataChange
request, read value from Cache, and display it.
ALTE
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TO+5 Seconds Scanned Data Display Structure

Sub OnDataChange
Mle Text=LCH A1 00

l End Sub
e
File
Cached “alue of
LCR_A100 P Display -
Fun Time] .
GlUS Cau:he| HOPC  DDE | g
: =
LR 00 P 2 -

Time t0 +5 Seconds:
Yalue of LCN.AT00.PY changes to 77.0.

16742
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Immediate Read/Write

Data referenced by subroutines that are executed in response to a user event will read and
write Data directly (immediately) to/from LCN points. These immediate reads and writes

do not affect the value of datain the cache.

The figures below illustrate system operation for a display consisting of a Text object
used to display the value of LCN.B100.P1 and arectangle scripted to increment the value
of LCN.B100.P1. When the operator clicks on the rectangle, the value of LCN.B100.P1
isread directly from the LCN, incremented, then stored directly back.

TIP

The cached value of LCN.B100.P1 is not affected by this operation.

TO and T1 Seconds Read/Write Display Structures

Sub OnLButtonClick

LCM B100.P1=LCM.B100.P1 + 1.0

Sub OnDataChange
e Text=LCH B100.P1

Sub OnbDataChange
Me Text=LCM.B100.P1
End Sub

Sub OnLButtoncChick
LCHW.B100P1=LCH B100.P1 + 1.0

End Sub End Sub End Sub
PCT |
Fil ;
Cached Waueoff ———— . Cached Yalue of
LA B100.P1 - Display - LEh B100.P ~| Display -
Run Time [ i
= . 50
. .__.5.|:| £
Cache HOPC  DDE ¥ — B |
D = p E ;
LCH.B100.P1 =2 LB 0P SR
:
i r ol r
Data Diata 50| pata Data
Owynier ey Ohyner e
| = | | TSRS |
= ) g Ji
JEE — I —1 —

Time t0:

Display shows last scanned value of

LCM.B100.P1.

Time t1:
Operator clicks on rectangle generating LEuttonClick
event. This results in execution of OnLButtonClick

subroutine associated with the rectangle.
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Immediate Read/Write

T2 and T3 Seconds Read/Write Display Structures

Sub OnDataChange
Me Text=LCW B100.P1

Sub OnLButtonClick

Sub OnLButtonClick Sub OnDataChange
LCh.B1 00 P1=LCR B100.P1 + 1.0 Me Text=LCH.B100.P1 LCW.B100P1=LCH.B100P1 +1.0
End Sub End Zub End Sub End Zub
Cached Yalue of ‘J Cached “alue of
LCHB100.P4 Dizplay: - LCH.B100.P4 ~.| Display -
50 50
Cache HOPC DDEII BZ
2 ; =
BN LCH.B100.P1 | 8
r
Drata Data
Crnvnier COwriet
1 J 1 J
— 1 — I
Time t2: Tirme t3:
GUS Run Time evaluates left hand side of GUS Run Time evaluates right hand side of
Assignment Staternent and does immediate Assignment Statement, computes new value,
read of LCN.B100.P1. and does immediate write of LCK.B100.P1.
16794
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Indexed Access

LCN points can have parameters that are arrays of values. Y ou can access each element
of the array by using an indexed name form, in which the index denotes the element of
interest.

Example: Reading and Writing Indexed Data

The figure below illustrates a display consisting of two Text objects and a rectangle.

The topmost Text object is scripted to display the value of the first element of the array
parameter Arrayl of the point A100. The bottom-most Text object is scripted to display
the value of the third element of the array parameter Arrayl of the point A100. The
rectangle is scripted to increment the value of the second element of the array parameter
Arrayl of the point A100.

Reading and Writing Indexed Data

Sub Onilrata Chatee
Ble. Text=L CH 5100 Lrray 11}

End Sub
3 2 3 A100
Sub Oy Ergtem ik - Arravl 1
LCH. 100 Sy 102 = LEH A 100, doray 1020 + 1 rray ir3
End Sab 2 441
72.0 oy
Other
i Parameiers
Sub OrilrataChange
Mle. Text=L CH. A100 Array 103
End Sub
R211 Display Authoring Tutorial 55

7/00 Honeywell



Data Access Model
Indirect Access

Indirect Access

Indirect access means that a display can reference the parameters of LCN points by
“going through” another variable that contains the name of that point.

Indirect access is enabled by two special datatypes: Entity and Variable.

Entity data type

The Entity data type means the data is the name of an LCN Point. This allows a display
to reference the value of a parameter of the point that is denoted by the name contained in
an LCN point.parameters whose data type is entity.

Example: Reading and Writing Indirectly

This sounds complex, but isreally rather simple. The figure below shows a display
consisting of a Text object and a rectangle. The text reads data indirectly through the
parameter Ndirect on the point A200. The rectangle increments the data indirectly
through the parameter Ndirect on the point A200.

In the figure below, the value of A200.Ndirect is the name of the point B100. Hence the
Text object on the display will show the value of B100.P2 and the rectangle will
increment the value of B100.P2.

Indirect Access When A200.Ndirect Contains the Name of B100

bkl hemgs EL00
M Toor=LUH A200 Wizt
Fod Sab 33
Fl 2 dd1
' 3 T
LEH A2 F=LE AN HDmct FE +1 5 3 1 A0 -
Zub Tt - L 71
LEHA200 HDimct P2 =L HA200 HfmatF2 +1 Nitirect {Elm} 100
B f1h 5 D
et 1 23
Fararnebers
Fl 441
I 200 7
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Indirect Access

In the figure below, the value of A200.Ndirect has been changed to contain the name of
the point C100. Hence the Text object on the display will show the value of C100.P2 and

the rectangle will increment the

value of C100.P2.

Indirect Access When A200.Ndirect = Name of C100

Suh Ol ham
M TureLH A0 Wit T2
Fud fab

Brd b

Elin

313

. 131 441
’ T
ey prorey 2 0 0 5 ? AND 2 531
LEW A0 W et P =T.0 WA 200 Wl et B2 +1 |:| Nilireot felm} e
.- - .
inher L

P - . :I'_!_ 23
T2 441

I3 007
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External and Internal Names

Each LCN data point has two kinds of names: an internal name and an external name.

The External name is the name used by humans to identify points and is represented by a
string (e.g., “A100,” “B100,” ... etc.).

The Internal Name is the name used by the system to identify points, and is represented
by a binary number. The internal name has information that enables the system to locate
and access the point very rapidly.

Example: Reading the External Name of a Parameter of Type Entity

Displays can be authored to READ values of parameters of type entity, asillustrated in
the figure below.

This figure shows the same display used in the previous examples, with an additional
Text object that displays the name of the “point of interest” for the display (i.e., the point
the display is presenting).

Thisisachieved by using the name form A200.NDirect.[name], which directs the GUS
display to access the External name form for the point name contained in A200.NDirect.
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Displaying the Point Name Contained in A200.NDirect
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Example: Writing the External Name of a Parameter of Type Entity

Displays can be authored to WRITE to values of parameters of type entity, asillustrated
in the figure below.

This figure shows the same display used in the previous examples, with the addition of
an Ellipse object that has been scripted to change the “ point of interest” for the display
(i.e., change the point the display is presenting).

Thisis achieved by using a statement of the form A200.NDirect.[ name]="point name,”
which directs the GUS display to store the External name form for the specified point in
A200.NDirect.
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Changing the Point Name Contained in A200.NDirect
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REFERENCE - INTERNAL

for additional information.

Refer to the subsection Using the Data Types Entity and Variable in Scripts
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Display Data Base (DDB) Model
In general, there are two types of Display Data Bases:
« the Global Display Data Base
« thelLoca Display Data Base
Each of these databases consists of a set of variables that provide variables useful in

displays.

Global DDB

Values stored in the Global DDB remain intact as long asa GUS Run Time is executing,
and can be used to pass information from one executing display to another.

ﬂ ATTENTION
Information is passed only once when another display is invoked, and only
in one direction — from the display currently on the screen to the display
being evoked.
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Example: Using Global DDB to Reduce Display Authoring and Maintenance

One of the very useful applications of Global DDB is the creation of a single display that
can be used to show many different views of the same class of process equipment. This
example employs a single window.

For example, a site may have several reactors, all of which are similar in appearance and
operation; the only difference between the displays of different reactors are the LCN
point.parameters. Having a single display for all reactors drastically reduces the cost of
authoring and maintai ning the displays (one instead of four).

The figures below illustrate the operation at a site that has four reactors. The site hasa
display allowing the operator to select areactor of interest. Selecting a reactor resultsin
caling adisplay for it.

Thereisonly asingle Reactor PCT display (named Reactor.PCT) that is capable of
displaying the values of the points for any of the four reactorsin the plant. Thisis
achieved as follows:

+  Referencesto LCN pointsin Reactor.PCT are al indirect accesses through the DDB
variables ENTO1G and ENTO02G.

«  The Name of the Reactor appears at the top of the Reactor display. Thisisa Text
object that displays the value of String01G.

- Each of the rectangles invokes a Reactor display Reactor (e.g., “Reactor 1”), stores
the name of the reactor into String01G and the names of the data points for the
reactor into ENTO01G and ENT02G, and then invokes the Reactor.PCT display.
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In this example, we consider a system that does not have the Multiple Displays package,
i.e., thereisonly one display active at any time and calling a Reactor display from the
Reactor Menu results in replacing the Reactor Menu with the Reactor display.

Viewing Reactor 1
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Viewing Reactor 4
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Relationship between Displays, GUS Run Time, and Global
DDBs

The figure below illustrates the relationship between a display, the GUS Run Time
process, and Global DDBs. Specifically, each display is rendered by asingle GUS Run
Time process and each GUS Run Time process has a single Global DDB space.

GUS Run Time and Global DDBs

Clbal DDB Glohal DDB
FRTOLG [ {H2 In b TR [ {54 In }
remiz e X
STEOLG STRLG

i DMpls ReacerFCT Uz Dlpls ReacerPCT
Reactor 2 R actor 4
T T2
Ery Eri]

ﬂ ATTENTION

Each GUS Run Time process has its own Global DDB space. When one
display invokes another display, the invoking display’s Global DDB gets
copied to the Global DDB of the display being invoked. From that time
forward, the Global DDBs are independent. Changing a value in one will
not affect the other.
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Example: Using Global DDB in a Multiwindow SafeView Workspace

Part 1: Calling the First Reactor Display

The figure below illustrates SafeView Workspace with four windows. Three of the
windows are used for GUS displays and one is used for the Native Window. For the
purpose of this example, we assume the three windows used for the GUS display are
round robin.

In thisfigure, the Menu display has been invoked in the upper-left window; the operator
has selected the Reactor 1 Overview display.

This selection resulted in executing the OnLButtonClick subroutine for the rectangle.
This subroutine stored the names of points for Reactor 1 into the Global DDB Variables
ENTO1G and ENTO02G. The name of the reactor was stored into STRO1G.

The InvokeDisplay statement then executes. It copies the Global DDB Values from the
Global DDB space associated with the run time executing the Reactor_Menu display to
the Global DDB space for the run time associated with the SafeView window to receive
the next display. It then invokes the Reactor display in that window. When that display
executes, it shows the values for the pointsin reactor 1, by accessing them indirectly
through ENTO1G and ENT02G.
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In the figure below, the background color of the Native Window has been changed to
enhance the visibility for black and white printing.

Part 2: Calling the Next Reactor Display

Gldhal DDE Ghal DB

Irvroke Display (“Eeactor. pot™)

GUS Display Reactor_Menu PCT 5US Display Reactor PCT J.
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End Sub

Native
Window

The figure below illustrates the callup of adisplay for Reactor 4, by selection of the
appropriate object in the Reactor_Menu display. The OnLButtonClick subroutine for the
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rectangle stored the names of points for Reactor 4 into the Global DDB Variables
ENTO1G and ENTO2G. The name of the reactor was stored into STRO1G.

The InvokeDisplay statement then executes. It copies the Global DDB Values from the
Global DDB space associated with the run time executing the Reactor_Menu display to
the Global DDB space for the run time associated with the SafeView window to receive
the next display. It then invokes the Reactor display in that window. When that display
executes, it shows the values for the pointsin reactor 1, by accessing them indirectly
through ENTO01G and ENTO02G.

Calling the Reactor 4 Overview
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In the above figure, the background color of the Native Window has been changed to
enhance the visibility for black and white printing.
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Introduction

Conceptually, events move (or propagate) through the objectsin adisplay, “looking for”
a script to service it. When a system event finds a subroutine to handle, the subroutineis
executed and the event continues until all objects have been visited.

DisplayStartUp and PeriodicUpdate Events

When adisplay isinitially invoked, the GUS Run Time generates a DisplayStartUp
event. Subroutines can then be associated with the Display object or any of its member
objectsto service this event.

Asageneral rule, subroutines that handle the DisplayStartUp event are used to initialize
the display, an Embedded display, or an object.

Example: A Display That Shows the Number of Seconds It Has Been Active

The figures below illustrate a display that shows the amount of time the display has been
running and the structure of that display.

Display

Huniber Of Seconds This
Display Has B een Rurning:

3200
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The display consists of three objects: the object representing the display, a Text object
displaying the constant text “Number Of Seconds This Display Has Been Running:”

(Textl), and a Text object that displays the elapsed time since the display was called, in
seconds (Elpsd_Time).

Structure of Display

Public DateT imeInwvoked a= Date=
Sub OnDisplaySitartup

DataTime Inwvokeaed = Nowl(]
End 3ub

Pukbkl ic Punction SecondsEunning [

Statements to compuie slapsed
e ' run time using Patelimelnvoked
Mame Tire Up and current timne
Type: Display End Funs:
|
|

Nanwe Textl Mamwwe: Elpsd_Time
Tape: Text Type: Text

Sub OnPericdicUpdate

me_text = JecondsPEunning(DateTime Inwvoked)
End 3Zub

When the display isinitially called, the GUS Run Time generates a DisplayStartUp event

and sends it to the display. The figure below shows the path of the DisplayStartUp event
asit propagates through the display.
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DisplayStartUp Event Path

FPublic DateT ime Inwohed as Date

. fub OnDisplayStartup
mRS T.Ih}' DateaTime Inwoked = Nowl( ]
um. 1 e End Sub

Fulbl ic Punction SecondsRunning [

Statements to compute =lapsed

run time uring Patelimelnvoked
Mamwe: Time_Tp and current time

DisplayStarilp Event T ype: Display End Func

MNamwe: Textl MNamwe: Elpsd_Tire
Type: Text Type: Text

Sub InFPericdicUpdate
me text T JecondsPunning(DateTimeInvokead]

End 3ub

Propagation of the DisplayStartUp event

The procedure is as follows:

Step Action

1 The DisplayStartUp event visits the Display object, finds the OnDisplayStartUp
subroutine, and executes it.

2 This subroutine saves the current date and time in a Global variable.

3 The DisplayStartUp event then visits each object in the display. No other
OnDisplayStartUp subroutines exist, so none are executed.
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Every half second, the GUS Run Time generates a PeriodicUpdate Event and sendsit to
the display. The figure below shows the path of the PeriodicUpdate event as it propagates

through the display.
Propagation of the PeriodicUpdate Event

Public DateT ime Inwvohked a= Dat=

. Sub OnDisplayitartup
mRSI?;?hr DataTime Inwokeaed = Nowl(]
. & e End Bub

Pukbkl ic Punction SecondsEunning []
Statements to compute elapsed
run time uring Patelimelnvoked

Tamme: TJIHE_UP and current lime

PerindeUpd ate Event T ype: Display End Func
Mame—Textl Name: Elpsd_Time Mamwe Text2
Type: Text T ype: Text L Tape: Text

Sub InPeriocdicTpdats

me text = JecondsPunning(DateTimeInvoked]

End 3ub
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The sequence is as follows:

Step Action

1 The PeriodicUpdate event visits the Display object. Because no subroutine
to service this event exists in the script of the Display object, the event
continues to propagate.

2 The PeriodicUpdate event visits the Textl object. Because no subroutine to
service this event exists in the script of this object, the event continues to
propagate.

3 The PeriodicUpdate event visits the Elpsd_Time object, finds the
OnPeriodicUpdate subroutine, and executes it.

4 This subroutine calls a Global Function that calculates the time the display
has been running. The result of the function is stored in the Text property of
the Elpsd_Time object, displaying it to the operator.

5 The PeriodicUpdate event continues to visit all objects in the display, if

there are any.
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DataChange Event

When adisplay that references either LCN point.parameters, or DispDB.parameters, or
Display.Params.parameters executes, the GUS Run Time detects when the .parameters
change value and sends a DataChangeEvent to the display.

The DataChange event then propagates through the display, visiting each object in search
of an OnDataChange subroutine.

A DataChange event is sent to the Display when it isinitially invoked (but following the
DisplayStartUp event).

Example: A Display That Shows the Value of A100.PV
The figures below show the display and its structure.

Value of A100.PV

The Value Of
Al00.PV IS:

527

Structure of the Display
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G115 Display
Eun Time
MNanmwe Display 1
DataChange Event Type: Display
|
| |

Nanwe: Textl MNanwe Textsd
Type: Text ype: Text

/i

ub OnDataChang=
me_text = lon. A100_ PV

nd Sub
Propagation of a DataChange event
The procedure is asfollows:
Step Action
1 The DataChange event visits the Display object. Because no subroutine to

service this event exists in the script of the Display object, the event
continues to propagate.

2 The DataChange event visits the Textl object, finds the OnDataChange
subroutine and executes it.

3 This subroutine stores the value of A100.PV into the text property of Textl,
causing it to be shown on the screen.

4 The DataChange event visits the Text2 object. Because no subroutine to
service this event exists in the script of this object, the event continues to
propagate.
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TIP

In reality, all objects are not searched for an OnDataChange subroutine.
When a display is verified, the GUS Display Builder minimizes the time to
fire a subroutine in response to the datachange event. However, for the
purpose of a model to explain the operation of the runtime, we can think in
terms of each object being searched for an OnDataChange subroutine.

DisplayShutDown Event

When a Display is closed, the GUS Run Time sends a DisplayShutDown event to the
display. The event then visits each object in the display in search of an
OnDisplayShutDown subroutine. When such a subroutineis found, it is executed.

In general, subroutines servicing the DisplayShutDown event are used to perform any
cleanup required before the display is closed.

Example: A Display That Records Its Usage in a File

The figure below illustrates the structure of adisplay that records statisticson itsusein a

file. Specifically, the display records the number of timesit was invoked and accumulates
the time that it was active.

Display Structure 1

GUSD;'“Pha,- Public DateTimeInwvokaed a= Date
Faun T e Fublic FileID &= Integer

| Bub OnDisplayitartup
Statements Ta Op=n File
DataTimse Inwoked = Nowl()

End 3Sub

Mame Display 1 .
Type: Display Sub OnDi=plawihutdown

Statements To Increment Invocation
| Count, Add RunlTime to Running Total

| | and Save resplt in file:

File ig then closed

hjert 1 o000 hjert ™ End Bub
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When the display isinvoked, the GUS Run Time generates the DisplayStartUp event and
sendsiit to the display. The OnDisplayStartUp subroutine opens the file, records the File
ID in aPublic variable, and initializes another public variable with the current time:

Display Structure 2

G175 Display
[ R Tiane Tt Fublic DateTimeInvoked as Date
""| Public FilaID &= Integer
Sub OrDi=play3tartup
Ftatements To Qpen File
DateTime Inwohked = Howml( ]
. ; End Sub
Display Stariup Even —Hamnce Brieploy—h
Type: Disphy
Sub 0nDi=playIhutdown
| Statements To Increment Invocation
| | Cowunt, Add RunTime tao Running Tatal
mnd Seve rezpld in file:
DOhject 1 ooo Ohject W File i then cloced
- End Sub
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Display ShutDown

Event

When the display is closed, the GUS Run Time generates the DisplayShutDown event
and sendsit to the display. The OnDisplayShutDown subroutine writes the statistical data
to thefile (the file is accessed using the Public Variable “File ID"), then closesit.

When all OnDisplayShutDown subroutines have been run, the GUS Run Time closes the

display.

Display Structure 3

GUS Display
Run Timne

Type: Disphy

Ohject 1 ooo0 Ohjet N

FPublic DateTimeInvoked a= Date
Public FileID As Integer

Sub Orli=play3tartup
Ftatements To (pen File
DateTimeInwohked = Howml( ]

End BSub

ubh OnDi=splayihutdown

Statements To Increment Invocation
Count, Add RunTime to Running Tatal
mrd Save rezunld in file:

File jgr {hen clored
End Sub
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Order of Subroutine Execution

The GUS Run Time provides certain guarantees on the order of subroutine execution for
system events.

The order of execution guaranteed is outlined below:

«  All DisplayStartUp subroutines for a container object will be executed before the
DisplayStartUp subroutines for member objects.

«  All DisplayStartUp subroutines for an object (and its members) will be executed
before executing any other subroutines (this ensures that the display and al of its
objects areinitialized before the output of information or execution of subroutinesin
response to user events).

«  For embedded displays, the DisplayStartUp subroutine defined when the display is
initially defined will be executed before the DisplayStartUp subroutine defined for
the instance of the display.

- All DisplayShutDown subroutines for member objects will be executed before the
DisplayShutDown subroutines for a container object.

«  For embedded displays, the DisplayShutDown subroutine defined when the display
isinitialy defined will be executed before the DisplayShutDown subroutine defined
for the instance of the display.

The GUS Run Time does not guarantee the order of execution for subroutines servicing
other events.

Example: Order of DisplayStartUp Subroutine Execution

The figures below illustrate a display showing a pump. The display has a couple of
embedded displays that act as pushbuttons to turn the pump on and off.

Pump Display

B
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The figure below illustrates the structure of the Pump Display and shows two
possihilities of the order of execution for subroutines servicing the DisplayStartUp event.
These figuresillustrate, that the GUS Run Time only guarantees the order of
DisplayStartUp subroutines for container objects (i.e., that the DisplayStartUp subroutine
for the container executes before the DisplayStartUp subroutine for the member objects).

One Possible Sequence of Visits to Display Objects by Display StartUp Event
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Balactab e Faka Slactabla Tme Sabectab b Fako Sabtab b I
d

Another Possible Sequence of Visits to Display Objects by Display StartUp

Display ftarilp
Hurmn =: Fomp Evan
Typa: Displa, ‘
—
I @ I |
Hame: O FE @ Hafne: O FE Ham =: PFamg
Trpe: Fmb D p Type: Fmb T p Ty = Bobyron
Tnib Ia-d-:l};ﬁ_ | Fnab bed: Ime Salatab b Irm
(E} I I ] l_—u'-\_l {E_}
Ham e La]ﬁ'/ Ham e PE_Faco Ham e Ladal Ham|e: FE_Facu
Trpe: Tuxt Trp = Eactangk Trpe: Iuxg Trps: Eamitangk
Smbectub ba: Filin Smlectab b Inm Seecta bl Fako Seettabba: Inm
™) @ &)
Event
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Example: Order of DisplayStartUp Script Execution on an Embedded Display
The figure below illustrates a display containing two pump displays as embedded

displays.

Display Containing Two Embedded Displays

The figure below illustrates the structure of the 2_Pump Display showing that the
OnDisplayStartUp subroutine defined when the Pump Display was constructed executes
before the OnDisplayStartUp subroutine defined when the Pump Display was added to
the 2_Pump Display.

Another Possible Sequence of Visits to Display Objects by Display StartUp
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User Events

Introduction

The purpose of a GUS display isto represent a real-world process to an operator and
allow the operator to manipulate the process through the display. To achieve this end,
objects must be dynamic—objects must be able to alter their appearance, location, size,
etc., based on the value of process variables and objects must be capable of responding to
operator actions.

Scripting enables the display author to define dynamic Display objects.

Scripting Model

The basic scripting model is described in terms of Display Objects, Events, and
Subroutines.

Displays consist of a collection of Display Objects (for example, adisplay can have a
line, arectangle, a Text object, etc.). A display isalso represented by an object.

When users interact with the display, User Events are generated. For instance, clicking
with the left mouse button generates a L ButtonClick event; clicking with the right mouse
button generates a RButtonClick event.

Similarly, the GUS Display Run Time generates System Events. For example, the GUS
Run Time generates two PeriodicUpdate events per second; when the value of a
point.parameter that is referenced by a display changes, a DataChange event is generated.

Objects can be scripted to react to particular kinds of events. Specifically objects can
have subroutines associated with them that will execute in response to a particular kind
of event. For example, arectangle object can have a subroutine that will execute when
the user clicks on it with the left button of the mouse (the act of clicking generates a
LButtonClick event).

A Display Object may have several subroutines to handle various kinds of Events. The
collection of subroutines for a Display Object is called the Script for that Object.

Conceptually, events propagate through the display “looking for” the appropriate
subroutine to handle the event. When the appropriate subroutine is found, it is executed
and event propagation stops.
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Propagation of User Events

Conceptually, events move (or propagate) through the objectsin adisplay “looking for” a
script to service them.

Propagation of user events through the objectsin a display is controlled by a well-defined
set of rules:

1.  User events propagate along the z-axis of the display (from nearest object to farthest
object), until a Selectable object is encountered or until al objects in the container
have been visited.

2. A user event will result in execution of a subroutineif, and only if, the object is
selectable.

Basic examples of event propagation

This section gives examples illustrating the basic event-propagati on concepts.

Example 1: A Menu Display

The figure below shows a display that functions as a menu. Clicking on either rectangle
with the Left Mouse Button will result in calling another display:

A Menu Display

Eeactor 1 Owveraenr

Eeactor 2 Oversaenr
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As shown in the figure below, the display consists of five objects (one of which
represents the display itself).

Structure Of Menu Display

Mamwe: e

Twpe: Dhsplay
|
| | | |
Mame: [tan 1 Mame: [tam_2 Mamwe: Ll 1 Mamwe: Ldel 2
Twpe: Bectangle Twpe: Bectangle Tywpe: Text Type: Text

Jub OnLEuttonClick
InvohkeDispl ay [“RZ_DV::Vi:w“]
End Sul

Jub OnLEuttonClick
InvohkeDispl ay [“Rl_Dv::vi:w“]
End Sul

Scripts

When the user clicks on the upper rectangle with the mouse, a L ButtonClick event is
generated. This event then propagates through the display looking for a subroutine to

handle the event.
Clicking on Rectangle Generates User Event

Feactor 1 Oretvriewr

LBution Click ]
Feactor 2 Oretvriewr
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The Event Finds the Subroutine to Handle it and Causes the Subroutine to

LButton Click Event

Execute

Hamne: Merm
Type: Display

Namne: Bemn 1

Hame: em 2
Type: Fectangle

Hame: Label 1
Type: Text

Hamne: Label 2
Type: Text

|'I?'p-e: Fectargle

Sub OnLEuttonClich

InvocheDi=play [“Rl_Dve::vie'w“]

End Sub

Sub OrnLEButtonClick

InvokeDisplayr [ “RZ_Dve TwimTa™]

End Sub

Example 2: Objects That Respond to More Than One User Event
The figure below shows the Menu Display after it has been enhanced to respond to both

the LButtonClick and the RButtonClick events. Clicking on either rectangle with the

Right Mouse Button will display a menu of displays associated with a Reactor. The
operator can then select a particular display from the menu:

REuttonClick

Enhanced Menu Display

Feactor 1 Owetsrienr

5| Feactor2Detsil — BrVIew
b Feactor 2 Histoxy
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As shown in the figure below, subroutines to handle the RButtonClick event have been
added to the rectangles (the GUS Basic for the subroutine to show the display menuis

not shown in the figure).

Structure of Enhanced Menu Display

RButtonClick Event Name: Mem
Type Display
F
[
| [ [ |
Mamne: Ttem 1 Mame: e 2 Mame: Lahel 1 Mame: Label 2
Type Bectanzle Type Fectangle Type: Teaxt Type: Text

Sub OnLEuttonClick
Invohkeliszplay | “RZ_DV::Vi = ]
End Sub

Zubk OnLEButtonCl ick
Inwvokeli=zplay ("Rl _Owerview
End Sub

Sub OnPEEutteonClichk
ShowlDi=zplayllern ["REY)
End Sul

Subk 0nEEuttonCl ick
ShowDi=splayllerm [ "R17)
End Sub

Scripts
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Example 3: A Tank Display

The figure below illustrates a display for atank. The author of the display scripted the
Rectangl e representing the body of the tank to respond to a Left button click by calling a
more detailed display for the tank.

While the display “works” (i.e., it will call the detailed tank display), it does not behave
the way the author intended. Specifically, clicking on the Text object used to display the
tank name does not result in any user-visible action.

Tank Display

=

Clicking Here W

Zall The Tank Detail
6 Display
nk 1

licking Here Diges
HMathing
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The figure below illustrates the "z" ordering of the objectsin the Tank Display (Tank_ID
and T_Edge areinfront of T_Body).

Z Order of Objects in Tank Display

~ 1

Tank 1 oy

ﬁ/z Ty I

The figure below illustrates the problem in terms of the scripting model.

Clicking the Text object used to display the tank name generates a LButtonClick event.
Because the Text object is selectable, the LButtonClick event will look for a subroutine
on the Text object to execute (Sub OnLButtonClick). Because the Text object has no
such subroutine (in fact it has no script at al), the LButtonClick Event stopsits
propagation and the result is no action.
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A similar result would occur if the operator clicked on the line separating the top from

the body of the tank.

User Event Stops At Tank_ID Object

T Edge

&

Tk _ID

T Body

Another View of User Event Propagation in Tank Display

. Harne: Tavde_IT
r Type: Ted

e Depler 1
Brpe: Tigphey
I I
Hare: T Edz Name: T_Eody
Tyvpe: Line Tvpe: Folga
Seertable Tnie Selectable: Toa: Sdectable: Tnie

This example illustrates the following rule;

-

Jub OrLEattonClick

IrvokeDisplay [(“Tank_1 Detail”)

End Sub
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«  User events propagate along the z-axis of the display (from nearest object to farthest
object), until a Selectable object is encountered.

Selectable/Enable property and propagation of user events in simple objects

A subroutine associated with an object will execute only if the object is*“ selectable.”
Objects have a property that definesif they are selectable or not. When the value of this
property is true, the object is selectable; when the value of this property is false, the
object is not selectable.

The name for this property on primitive Display objects (e.g., lines, rectangles, etc.) and
on Groups, is Selectable. The name for this property on Embedded Displaysis
Selectable. The name for this property on OLE Controlsis Enable.

On the property sheets, this property is represented by a check box. A check represents
the value True and an unchecked box represents the value false.

The following example illustrates the use of this property to correct the error in the Tank
display.

Example: Correcting the Error in the Tank Display

While the author could replicate the script associated with the tank body (T_Body) to the
scripts associated with the Tank_ID and T_Edge, doing so would increase the cost of
creating and maintaining the display as well asincreasing the probability of error.

Instead, the author chose to set the value of the Selectable property for the Tank_ID and
T_Edge to False. This allows the event to propagate through the objects and continue
looking for a subroutine to serviceit:
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Corrected Tank Display

< 9.

nk 1

1)

Clicking anywhere on Tank 1 will call the Tank Detail Display.

Z-Order of Objects in Corrected Tank Display

T_Edge

T_Eody
Selectble = Tiue

ﬁ z Tank ID
Selectible = False
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Propagation of Events in Corrected Tank Display

1y
2) Name: Dsiplay 1
\.\ T ype: Display
| |
3 . Mame Tark D Mame T Fdge Mame: T_Fiofy
Type Lot Type: Line Type] Folwe
Seloctahle False Selortahle False % ke: Tme
-
LA |

Sub OnLEuttonCl ick
InwvokeDi=plawr [“Tm]-:_l_]:leta.:i.l""']
End Zub

This exampleillustrates the rule:

«  User events propagate along the z-axis of the display (from nearest object to farthest
object), until a Selectable object is encountered.

Selectable/Enable property and propagation of user events in embedded displays

Example: A Simple Pump Display
Setting the Selectable property for an Embedded Display to False, resultsin saving the
current value of the Selectable/Enable property for al the member objectsin the
Embedded Display, then setting their Selectable/Enable property to False. Setting the
Selectable property for an Embedded Display to True restores the previously saved value
of the Selectable property for the member object.
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The figures below illustrate how changing the value of the Selectable property for
Embedded Displays at run time can be used.

Changing a Selectable Property at Run Time

I =
[oF ] I

1 Panp O (0m Pus B thon ) Parp OfF (0§ Poshbuatton
Diisabled) Thsabled)

When the pump is off, the operator can turn it on by selecting the rectangle labeled “On.”
Clicking on the rectangle labeled “ Off” has no effect. The Selectable property for the
embedded display is set to false.

When the pump is on, the operator can turn it off by selecting the rectangle labeled
“Off.” Clicking on the rectangle labeled “On” has no effect (i.e., the Selectable property
for the embedded display is set to false).
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Behavior of the Pump display

The panel display consists of two instances of an embedded display (named
pushbutton.pct). The embedded display takes two parameters.

Thefirst parameter is named Pump, and is an Entity type. When the user adds an instance
of a pushbutton, the Pump parameter is bound to a point representing a pump.

The second is named NewState and is a Boolean type. When the user adds an instance of
a pushbutton, the NewState parameter is bound to True, to turn the pump on, or False, to

turn the pump off.

For the purpose of this example, we assume that points representing pumps have a
Boolean parameter named “ State.” The value True means the pump is on and the value
Fal se means the pump is off. Storing True to the State parameter for a pump point will
turn the pump on and storing False to the State parameter for a pump point will turn the

pump off.

The figure below shows the structure of this display:

Structure of Pump Display

S OnData Chatege

RIEChimw af mactive dution & Gy

Fhd Sub

Ob_FE Selectible=Hot Lon Prmp,_1 State
OFf_PE Selectible=lon Pmp 1 State

Sawment o set P Color of active duwn o Whise and

Mamne: Pomp
Twpe: Dhsplay

Mamwe On FE MName: O FE Mame: Ponp
Tywpe: Enb Disp Type: Exub Tnsp Type: Polygon
Selertahla: Trie Selertahle: Trie Selertahla: Trie
[ | [ |
Mamwe Lahel MNamwe: FE_Fare Mamwe: Lael Mamwe: FE_Face
Tywpe: Text Type: Bectancle Type: Text Type: Eectancle
Selaciahle False Selertahle: Trie Selartahla: False Selertahla: Trie

&

S nLEatm Click

disp by peram : prnp S tate=dieployparam s Hemrctate
Bhd Sl

&

Sub 0L Eattan Click

disp Iy patam ¢ poam poSate= disp loy param < Hemrctute
Fhd Sk
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PushButton.pct

The embedded display PushButton.pct consists of two objects: a Text object (named
Label) and arectangle (named PB_Face).

The value of the Selectable property for Label is set to Falseto allow user events to pass
through it. The value of the Selectable property for PB_Face is set to True so that the
LButtonClick event will execute the subroutine to turn the Pump on or off.

The Pump Display

The Pump Display consists of two instances of the embedded display PushButton.pct and
a polygon representing the pump.

An OnDataChange subroutine associated with the Display monitors the point.parameter
that indicatesif the pump ison or off.

When the pump is on, this script sets the val ue of the Selectable property for On_PB to
False(i.e.,, On_PB. sel ect abl e =Fal se), and the value of the Selectable property for
Off PBtoTrue(i.e.,, O f _PB. sel ect abl e =Tr ue).

When the pump is off, this script sets the value of the Selectable property for On_PB to
True (i.e,, On_PB. sel ect abl e =Tr ue), and the value of the Selectable property for
Off PBtoFase(i.e, O f _PB. sel ect abl e =Fal se).

Operation of the Pump display

The figure below illustrates the Pump display when the pump is On. At thistime, the
OnDataChange subroutine associated with the display has set the value of the Selectable
property for On_PB to False. Thisresulted in first saving the values of the Selectable
property for each member of the embedded display (shown under the current value in
italic font), then assigning False to the Selectable property for each member object and
the Embedded display itself.

Because the Selectable property for the Label in the On_PB embedded display isfalse, a
LButtonClick event passes through it. Because the Selectable property for the PB_Face
in the On_PB embedded display is false, a LButtonClick event does not cause execution
of the script. Because there are no objects behind the PB_Face object, the event stops.

Similarly, because the Selectable property for the Label in the Off PB embedded display
isfalse, aLButtonClick event passes through the Label. Because the Selectable property
for the PB_Face in the Off_PB embedded display is True, a LButtonClick event resultsin
execution of the script, which turns the pump off.
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Pump Display After Assigning False to On_PB Embedded Display

Sub OnCrta Charge
Oh_FE Selectible=Hot Lo Fanp 1 State
0F _PE Selectble=lcn Pomp 1 State

Simtements o st FUl Chlov af active button & Wik and
FHICD by of inactive Autton s Geep _ | Wame Pump
: Type: Drisplay
Erd S
Hame: On_P'E Hame: Of _PE Hamne: anp
Type: Enh Dicp Type: Embh Dkp Tyvpe: Polrzon
. Sdectahle: False Sdectable: Tne Sdectable: Tne
LButtonClick Event
[ | 1 [ | 1
_. I::;r:.liiel D{meéf{ia;ﬁ Name: Label Name: PE_Face
Sdectable: Filse Seectable; Filse e Text Type: Rectngle
False oz ctable: False Selectable: Trie
2 s
“ A

S L ErateaClick:

S L BrattoaC Bick:
dicploy param = pranp State=dicplay parm < Henette
Fud S

dicploy param = pranp State=dicplay parm < Henette
Bl S

LButton Click Event

Note that in the above display, theinitial value of the Selectable property is shown in
italics. The value then assigned to the selectable property for each member object and the
display itself is shown in normal font.
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The figure below illustrates the operation of the Pump display after the Selectable
property for the Off _PB embedded display has been set to False.

Pump Display After Assigning True to the Selectable Property of On_PB
and False to the Selectable Property of Off_PB

Sub OnLrta Charge
Oh_FE Selectible=Hot Lo Fanpe 1 State
0F _PE Selectable=lcn Pomp 1 State

Hintouas 1 set FYI oo af active dutton & Wit oxd
FHICP by of inactive Juttonte Frep _ Hame: Pumgp
: Type: Display
Erd Sub
Hame: On_PE Hame: Off_PE Hamne: Favp
Type: Einb Drisp Type: Binb Dkp Type: Polyzon
. Sdectahle: The Sdectahle: File Sdectable: Tne
LEButionClick Event
[ | 1 [ 1
Harne: Label Hamne: PE_Face Narne: Label Na:me:: PE_Face
: Type: Fectazle
' Type: Rectingle Sdectahle: Filse
Sdectable: Fale Sdectable: T '
- True
E s

S L BradtoaaC Yick:
diplay param s pranp State=dicplay param < Henctate
Bud S

LBution Click Event

b (L ErattonClick:

diplay param « pranp State=dicplay param < Henctate
Bhud S

Note that in the above display, the initial value of the Selectable property is shown in
italics. The value then assigned to the selectable property for each member object and the
display itself is shown in normal font.

98

Display Authoring Tutorial

Honeywell

R211
7/00




User Events
Propagation of User Events

Selectable property and propagation of user events in groups

Assigning a value to the Selectable property of a Group results in the same behavior as
for embedded displays. The figure below illustrates another way to implement the Pump
display, where the embedded displays On_PB and Off _PB are replaced by groups.

Alternate Implementation of Pump Display Using Groups

Sub CeLrita Charge
On_FPE Selectable=Hot LmPanp 1 State
O _PE Selectable=lcn Pomp 1 State

Simtmuas 1 set BT Chlor af active hutton & White oo
FHICPbr of inactve uttonte Frep __| Name Pamp
: Type: Display
Erd Sub
Name: On_PE Hame: Off_PE Hamne: Favp
Type: Gronm Type: Grom Type: Polbrzon
. Sdectahle: File Sdectahle: Tme Sdectable: Tne
LEButionClick Event
[ l 1 [ | 1
Hame: Label 1 Name: IE_Fucel Name: Lihel 1 Name: PE_Face2
Type: Text Type: Bectangle
Sdectahle: Falee Sdectahle: Filse e Texd Type: Rectngle
’ ’ ctahle: False Sdectable: Tme
Fakse . T
¢ 4
S Ol BatoaC Lick: S Ol EnatoaClick
diplry parim s pranp State=dicplay param < Memctte diplay param « pranp State=dicplay param < Henctate
Bl S Bhud S

LBution Click Event

Note that in the above display, the initial value of the Selectable property is shownin
italics. The value then assigned to the selectable property for each member object and the
display itself is shown in normal font.
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Visibility and selectivity

An object can react to user input independent of its visibility.

Example 1: Using an Invisible Rectangle to Simplify Selection

The author of the display in the figure below placed an invisible rectangle over the pump
and scripted the rectangle to respond to LButtonClick events. This allows the operator to
invoke the detailed display for the pump merely by selecting an area close to the pump.

Invisible Rectangle

Invisible Rectangle

6 LButtonClick

The invisible rectangle on the top of pump allows easy selection by the operator.

Display Structure

Mame: Dsiplay 1
Type: Display
LButton Click Event |
|
Mame: Hot_Spot Tame Purp
T ype: Bectangle Type: Palygon
Seleciahle: True Seleciable: Tine
Wisihk: Falee Visthle: True
-
SubOr LB vton C Lick
o
a
Had Sk
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Example 2: Making Objects Conditionally Visible and Selectable

The figure below illustrates a refinement to the Pump display discussed earlier. In this
version, the operator sees at most one pushbutton. When the pump is on, the operator
sees the pushbutton to turn it off. When the pump is off, the operator sees the pushbutton

to turn it on.

The refinement was made by placing On_PB directly over Off PB and adding a couple
of lines to the OnDataChange subroutine to alternate the visibility of these embedded

displays.

Refinement to Pump Display

[oF ]

[o= ]

1 Parmp O (04 Pashbatton

Lppears)

H: Parmp OFF (00 Pas B thon

Appears)
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Refined Pump Display Structure

Sb OnData Charge

Or_PE.Selectible=Hot Lon Fanp_1State

On_TE Wishk= (b_DE Selectibls Iame: Pump %—ﬁ%ﬁiﬁﬁﬂ: ﬁp"l’lspt—;em
(Ff_[E Selechble=lrn Damp_1State 7| Type: Display =5 SMLE_L
0ff_TE Wishk= 0F_FE.Selectibls

Fhd Sub |
Mamw On FE Mamwe: O TE Mamwe: Pumnp
Type: Enb Disp Type: Emb Thsp Twpe: Polbwron
Selertahle: Tiue Selertahle: False Selertahle: Toie
[
[ | [ |
Mamw Lahel MNamwe: PFE_Fare Mamwe: Ll Mamwe: FE_Face
Type: Text Tywpe: Rectargle Tywpe: Text Twpe: Rectargle
Selertahle False Selertahle: Tme Selertable: False Selertable: False
Faka True
s s
”
S onLBmaClick

disp by param : prmp S te=diep Loy par am <. Hemrctate

Bhd Sub
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Fhd Sk

Sub On LBt Click
disp Iy patam ¢ poam poSate= disp Loy param <. Hemrctute

Note that in the above display, theinitial value of the Selectable property is shown in

italics. The value then assigned to the selectable property for each member object and the
display itself is shown in normal font.
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Introduction

Subroutines associated with Display objects can execute concurrently with other
subroutines in the display. Concurrent execution is best described in terms of the notion
of aThread of execution (or just thread).

Conceptually athread of execution is a sequence of executed scripting statements. All
Statements executed by a single thread are executed serially—i.e,, first one, then the
next, and so on.

Scripting statements executed by two different threads can execute concurrently. Perhaps
more importantly, any delay in the execution of statements on one thread does not delay
the other.

All subroutines in a display are executed by one of three threads, described next.

The Data Change Thread

The Data Change thread executes all of the OnDataChange subroutines for a display.
Because a single thread executes each of the OnDataChange subroutines for all objectsin
adisplay, the subroutines are executed serially. The GUS Run Time does not guarantee
the order in which the OnDataChange subroutines are executed.

The figure below illustrates a display that shows the values of A100.PV and B100.PV.

Two Point Values

AIODEY E100.F7

\‘\ 52.7

72.5
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The figure below illustrates the structure of this display and shows one possible order of
execution of its OnDataChange subroutines on the Data Change thread for the display.

Display Structure After Execution

GUS Drisplay
EunTinve
Data Change
Thread
Mame Display 1
Type: Display
|
| |
Mame Textl r— Mamne: Tesctd
Type: Text Type: Text
Fub 0OnlataChang= Sub 0OnDataChang=
me.text = lon. ALOO. PV me.text = len. BELl0O0_ PV
Ernd Zub End Sub

The Periodic Update Thread

The Periodic Update thread executes all of the OnPeriodicUpdate subroutines for a
display.

Because a single thread executes each of the OnPeriodicUpdate subroutines for all
objectsin adisplay, the subroutines are executed serially. The GUS Run Time does not
guarantee the order in which the OnPeriodicUpdate subroutines are executed.
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The User Interface Thread

The User Interface thread executes all user interface subroutines (e.g., the
OnLButtonClick, OnRButtonClick, ... , etc. subroutines) as well as all subroutines for
OLE events and the DisplayStartUp and DisplayShutDown events.

Because a single thread executes each of these subroutines for all objectsin adisplay, the
subroutines are executed serially. More importantly, the suspension of this thread will not
affect the execution of the other threadsin adisplay.

For example, an object in adisplay can have an OnLButtonClick subroutine scripted to
show adialog box and await input from the operator. During the time the dialog box is
visible, the User Interface thread is suspended. When the user signals completion of input
(e.q., clicks on the “OK" button) the User Interface thread resumes and the subroutine
continues execution.

Because other threads execute the OnDataChange and OnPeriodicUpdate subroutines,
they will execute even though the User Interface thread is suspended, and the display will
continue to update.
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The figures below illustrate what happens as a result of three operator clicks:

Display Structures After 3 Operator Clicks

327 725

33.2 71.4

35.7 68.4

- Idessage Box 1

Tirae t1:Displas Upda ting. Time t1:Cperator Clicks Cn Tirne £2:Display Cortinnes To
Rectangle, Onl BuftonClick Update Tharing Tirve Ilessage Box.
subrouting Displave MWessage Box, User Interface Thread is suspenided.
Dhigplay Continnes To Tpdate.

37.2 66.3 393 64.5 61.9 38.6

- Iessage Box 1

(o]
S

Idessage Box 2

@-

Tirne £3:0perator Clicks On E&ggﬂ%ﬁmﬁﬁgﬁ$:§ﬁ Tirme t5 Becanse the User Interface
Another Rectangle Seripted With Thead contines to execits Thread iz free, a clickon the lower
Ly O ButtonClick Subrogtine. ' rectangle brings npits message box.
The Subroutive does not execute HMote: the disgay cortinued to
because the ey Interface Thread update thronghout the entire
iz suspended in the inferaction.
Ol BattonClick Foortine for the
Top Rectargle.
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Threads and Data Access

Writing to DCS data

All writes to DCS data from any script are immediate—the write occurs directly to the
DCS point.parameter and script execution is suspended until the write compl etes.

Reading from DCS data

All reads from DCS point.parameters from any script executed by the User Interface
thread are immediate. The read occurs directly from the DCS point.parameter and script
execution is suspended until the read completes.

All reads from DCS point.parameters from any script executed by the Data Change or
Periodic Update thread, read from the data cache, return the value of the DCS
point.parameter at the time of the last scan.
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User Interface Guidelines

Introduction

Performance and LCN Loading

The purpose of this section is as follows:

« toprovide general guidelinesfor creating performant and useful user interfaces using
GUS displays and SafeView workspaces, and

«  to provide ameans of estimating the performance of auser interface built with GUS

displays

To aid the estimation process, the spectrum of user interface styles has been partitioned

into four segments, each representing a commonly used interface style. Because users

author GUS displays, there can be a wide range of performance, depending on the
particular authoring style, LCN system loading, and other factors.

The table below lists the display callup performance for each of the four user interface

styles. Following the table, each of the user interface styles are characterized:

GUS User Interface Style

Display Callup Performance

US Replacement

Native Window: equivalent to TDC

Basic Monitoring and Control

GUS Display: 2 - 5 seconds
Native Window: equivalent to TDC

Multi-Level Monitoring and Control

Main Display: 2 - 5 seconds
Mid-level Detail: 1 - 2 seconds
Point Viewer: 1 - 1.5 seconds
Native Window: equivalent to TDC

Wide Area Monitoring and Control

Wide Area Display: 5-7
seconds

Mid-level Detail: 2 - 5 seconds
Low-level Detail: 1 - 2 seconds
Point Viewer: 1.-1.5 seconds
Native Window: equivalent to TDC
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GUS User Interface Styles

US replacement style

This style of user interface uses a GUS to emulate a US using the GUS Native Window.

User Interface Structure

Thisinterface consists of a single screen CPU running a Native Window that is used for:

Process darms

System alarms

System management information (Console Status, Node Status, etc)

Group displays

Detail displays

Classic schematics

Basic monitoring and control style

This style of user interface uses GUS displays instead of the “classic” TDC schematics.
Only one GUS display is active at any time. The GUS Native Window provides access to
alarms, system management functions, and classic Group or Detail displays.

User Interface Structure

Thisinterface consists of a single Screen CPU with asingle GUS display window that is
used for:

One GUS display containing a Change Zone or other point viewing capability that
can reference 200 to 400 parameters

Native Window, which is used for:

Process alarms

System alarms

System management information (Console Status, Node Status, etc)
Group and Detail displays

Classic schematics
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Multi-level monitoring and control style

This style of user interface uses GUS displays instead of the classic TDC schematics.
More than one GUS display can be active at any time. A “Main” display providesthe
ability to monitor 200 to 400 parameters. Other “mid-level Detail” displays provide a
view to 20 to 25 parameters. One to two “Point Viewer” displays (Change Zones)
provide the ability to monitor and change the important parameters of two points.

The GUS Native window provides accessto alar ms, system management functions,
and classic Group or Detail displays.

User Interface Structure

Thisinterface consists of a single screen CPU that is used to run several GUS displays
such as:

« A Maindisplay of 200 to 400 parameters
« A mid-level Detail display of 20 to 25 parameters
- Uptotwo Point Viewer displays (Change Zones), displaying 2 to 5 parameters
+ A Native Window, that can be used for:
- Processaarms
- Systemalarms
- System management (Console Status, Node Status, etc)
- Group and Detail displays

- Classic schematics

Wide area monitoring and control style

This style of user interface builds on the Multi-Level Monitoring and Control style.
Several GUS displays are used and more than one GUS display can be active at onetime.
A “Wide Area’ display provides the ability to monitor 400 to 700 parameters. A “Mid-
level Detail” display provides aview to 200 to 400 parameters. A “Low-level Detail”
display provides aview to 20 to 25 parameters. A “Point Viewer” display (Change
Zones) provides the ability to monitor and change the important parameters of two
points.

The GUS Native window provides access to alarms, system management functions, and
classics Group or Detail displays.
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User Interface Structure

Thisinterface consists of adual screen CPU that is used to run several GUS displays
such as:

« A Wide Area Overview display of 400 to 700 parameters

« A Mid-level Detail display referencing 200 to 400 parameters showing a “close-up”
of aportion of the Wide Area Overview

« A Low-level Detail display of 20 to 25 parameters
+  Uptotwo Point Viewer displays (“Change Zones’) displaying 2 to 5 parameters
+ A Native Window, that can be used for:

- Processaarms

- Systemalarms

- System management (Console Status, Node Status, €etc)

- Group, Detail displays

- Classic schematics

Point Viewer Displays

Introduction

The Point Viewer display referenced in the previous section is a small display that shows
the key parameters for a particular point. This section outlines an approach for creating
such displays.

General approach

The general approach isvery simple:

«  CreateaPoint Viewer display for each type of LCN point. The point of interest for
one of these displays s passed to the display using a Global Display Data Base
variable. The display for a particular point type references the appropriate
parameters for that point type indirectly, through the DDB.

«  Theinvoking script determines the type of the point and invokes the display to
handl e that point, passing the internal 1D of the point in a Global Display Data Base
variable.
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For example, assume that you have a naming convention for Point Viewer displays such
that the display that handles a particular LCN point type includes the name of the point
type in the name of the display. For instance, a display that handles HG Analog Input
point types could be named PVD_ANLINHG.PCT; adisplay that handles HG Analog
Output point types could be named PVD_ANLOUTHG.PCT, and so on.

Scripts used to invoke a Point Viewer display would:

«  Determine the type of the point to be viewed (called the “ point of interest”).
«  Storetheinternal 1D of the point of interest in a Global DDB.

«  Convert that type into the name of the appropriate display.

« Invokethedisplay.

Determine the LCN point type

The key to invoking a Point Viewer display for a particular LCN point type quickly isto
be able to determine the point type quickly.

The following script fragment illustrates this technique by calling a Point Viewer display
for the point A100. This script fragment assumes a public function called

“lenPointType,” which extracts the point type from the internal ID stored in
dispdb.ENTO1G and returnsit asa string. A later section outlines a technique for creating
such afunction.

Sample Script

Sub OnLButtond i ck
di m pnt Type as string
" Pass point to Point Viewer display
Set Di spdb. ENTOLG = | cn. A100

" CGet the name of the LCN point type for point in
ENTOLG

pnt Type =l cnPoi nt Type ()
I nvoke the Point Viewer display for that type
I nvokeDi splay (“PVD_" + pntType + “.PCT")
End Sub

The key to this technique is determining the type of the point of interest. One way to do
thisisto use the value of the property ent_type. This property returns the type of the
point as a string.

The script fragment below contains an example.
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Sample Script

type = lcn. A100. ent _type

While this statement will return an indication of the point type, it can take up to 0.5
seconds to execute, compromising call up time of the Point Viewer display. A faster way
to obtain the LCN point typeisto extract it directly from the internal point ID, avoiding
any accessto LCN resident Data Owners. Because the LCN point type in the internal 1D
isrepresented as an integer, the string form of the point type can be obtained using an
array, indexed by the point type obtained from the internal ID.

The following script will extract the integer representation of an LCN point type from an
internal 1D of an LCN point in dispdb.ENTO1G.

Sample Script

Publ i c Function | cnEntType () As Integer
Di m crackEnt Type As String *
Put the internal IDin the String
crackEnt Type = di spdb. ENTO1G i nt er nal
" Extract the byte containing the LCN TYPE and return
it
| cnEnt Type = ascb (md(crackEnt Type, 1, 1))
End Function
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The table below maps the integer type to the string equivalent:

Integer String
0 NULL
1 POCSTAT
2 HIWAY
3 BOX
4 LIBRARY
5 ANLINHG
6 ANLOUTHG
7 ANLCMPHG
8 DIGINHG
9 DIGOUTHG
10 DIGCMPHG
11 CTLCOUNT
12 REGHG
13 COUNTHG
14 TIMERHG
15 FLAGHG
16 NUMERCHG
17 PRCMODHG
18 LGKBLKHG
19 UNT_ENBL
20 REGAM
21 LOGICAM
22 CUSTOMAM
23 SWITCHAM
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Integer String
24 COUNTAM
25 TIMERAM
26 FLAGAM
27 NUMERCAM
28 BCHHISAM
29 BCHHISPR
30-58 Internal use by LCN
59 ACIDP
60 ACCRDP
61 HM_HIST
62 UPIDP
63 UPCRDP
64 - 66 Internal use by LCN
67 BHASMDHG
68 - 70 Internal use by LCN
71 NODE
72 MGLIB
73 ANLINMG
74 ANLOUTMG
75 DIGINMG
76 DIGOUTMG
77 DIGCMPMG
78 REGPVMG
79 REGCTLMG
80 LOGICMG
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Integer String
81 Internal use by LCN
82 FLAGMG
83 NUMERMG
84 TIMERMG
85 PRCMODMG
86 ANLINIPC
87 ANLOTIPC
88 DIGINIPC
89 DIGOTIPC
90 REGPVIPC
91 DIGIPC
92 SPRO5IPC
93 SPRO4IPC
94 SPRO3IPC
95 SPRO2IPC
96 SPRO1IPC
97 AMG
98 - 104 Internal use by LCN
105 PMBOX
106 — 118 Internal use by LCN
119 ARRMG
120 RSV_ARRMG
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Integer String
121 DEVCTL
122 RSV_DEVCTL
123 CMMG
124 RSV_CMMG
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Sample Script

Following is a scripting example that demonstrates some of the performance optimization
techniques.

"This code is attached to a filled Text object. The display
"has three inline paraneters:

point [ex) |cn.al00 ]

param [ ex) PV ]

" format [ex) ##0.00 ] # s for digits,

" 0's for placehol ders

Inline paraneters use the follow ng:
" \pe() gives lcn name form [lcn.al00 becones al00]
o\ p() allows use within strings
" otherwi se the paraneter is directly substituted
Sub OnDat aChange()

' Store ackstat in a local variable because it is
ref erenced repeatedly
dimal mstat as string
"Use an error handler instead of reading .status
“explicitly
On Error Goto ODC error
"Make sure format isn't enpty

If "-\p(format)-" = "--" Then
fm = "###0.0"

el se
fnt ="\p(format)"

end If

" Check the alarm status of the point
al nstat = coll ector("ackstat (\pe(point))")

if alnmstat = "NOALARM' Then
me. blink = fal se
me.visible = true

"I npl enent col or schene
If UCase$("\p(param") = "OP" Then
nme. t ext col or = makecol or (253, 253, 128)
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me. fillcol or = makecol or (0, 0, 0)
El se
nme. t ext col or makecol or (0, 255, 255)
me. fillcol or = makecol or (0,0, 0)
End If
el seif alnmstat = "UNAKALRM' Then
nme. t ext col or = nmakecol or (0, 255, 255)
me.fillcolor = tdc_red
me. blink = true
elseif alnmstat = "AKDALRM' Then
nme. t ext col or = makecol or (0, 255, 255)
me.fillcolor = tdc_red
me. blink = fal se
me.visible = true
end if
nme. text = Format $(point. param fnt)

Exit Sub
ODC _error:
' Change contents based on error nunber
sel ect case err. nunber
case HOPC_COVMUNI CATI ON_ERROR
Me. text = " @OOQQad
case el se
"Use this for debugging
"Msgbox Err.Description +
" +CStr ( Err. Nunber)
me.text = "---"
me. fillcolor = nakecol or (226, 0, 255)
nme. t ext col or = makecol or (0, 0, 0)
end sel ect
End Sub

Error Nunber is
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Background

Consider the design approach presented in this section to implement an embedded
display that references HCI data. HCI server names are global in adisplay. Therefore, if
embedded display A binds HCI.Serverl to “ ServerFred” inits startup script, and
embedded display B binds HCI.Serverl to “ServerSam” in its startup script, HCI.Serverl
will be bound to the server referenced in the last script run. In other words, if the startup
script of embedded display A runslast, then HCI.Server1 will be bound to “ ServerFred”,
and embedded display B will also be bound to “ ServerFred” and display data accessed
from “ ServerFred.”

Design Approach

The following design approach allows the reuse of an embedded display whose instances
are bound to different servers.

Functional description of the embedded display

This embedded display shows a point.parameter val ue accessed from an HCI server.

Designing and implementing an embedded display

Step Action

1 Define the display parameters shown in the following table:

Display Parameter Name Data Type

Server inline
Point inline
Parameter inline

An example of the text object in the embedded display is as follows:
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Sample Script

Sub OnDataChange ()
'add formatting here if necessary
Me.text = server.point.parameter
End Sub

Reusing the embedded display in a display

Scripting and Display Structure for Reusing an Embedded Display

Aetipt on MWain Display
Ak Onlispl ays tartugpd)
HCIZ1 Bind = “Tpnlerver3”
HZI1.52 Bind = “PHD 3erwver™
End Suh
Display P arat eters Display Param eters
Herver: HCI.31 Server:
Foitut: Al0oD Foint.
FParam eter: FV Parameter:
Instance 1 of Embedded Display Inatance 2 of Embedded Display
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Configuring Your Control’s Project Properties

Provide a user-friendly description for your component

Provide a user-friendly description for your component by entering an appropriate
Project Name and Project Description (using the General tab in the Project Properties
window for your project, under the VB5 Project menu). GUS currently creates a user-
visible name for your control as <Project Name><dot><Control Name> but, in the
future, GUS will use the Project Description. The defaults for these are Projectl and
UserControl 1, so the default entry for your control in the GUS Insert/Control list of
controls would be Project1.User Control 1. The Project Description will also be
displayed in your VB5 Components list.

Y ou can change the name of your control from, say UserControl1, by changing the Name
field in the Properties|list for thisitem, not on the Project Properties window. For
example, to create a name such as ACMEComponents.AnimatedFeedPump, set the
Project Name to “ACMEComponents” and the Control’s Name property to

“ AnimatedFeedPump.”

Avoid duplicating your control names

Do not duplicate the names of your controls (using the Project Name and Project
Description fields) because they appear as duplicate entriesin thelist of controls and
users will not be able to differentiate between them.

Configure your project for binary compatibility

Indicate that you want binary compatibility for your project by selecting the Binary
Compatibility option (using the Component tab in the Project Properties window for your
project, under the VB5 Project menu). This guarantees that subsequent versions of your
control will “replace” the previous ones.

R211 Display Authoring Tutorial 123
7/00 Honeywell



Developing ActiveX Controls
Resizing ActiveX Controls

ﬂ ATTENTION

You can only select this option after the project has been built. If this option
is not set, then future builds of this control will be given a new, different
“globally unique identifier.” This means that essentially it is a new and
different control (VB rewrites this number, but tracks it internally so it knows
about the new GUID). If this occurs, then previous GUS displays that have
included this control will not load correctly, because the ID of the previous
display for this control will no longer be valid.

Note also that the name of the .ocx must match that of the actual .ocx
being made as determined by the VB5 File/Make <your Project.ocx> menu
item.

It is not necessary to replace or revalidate components

GUS displays automatically utilize updated versions of components built with Binary
Compatibility. Therefore, there is no need to “replace” these components or revalidate
the displays.

Resizing ActiveX Controls

To accommodate differing screen resolutions as well as dynamic “zoom to fit” automatic
resizing, GUS displays are normally scaled. Native GUS picture components are scaled
automatically by GUS, but because ActiveX controls always render themselves, they
must scale themselves in response to GUS “Resize” method calls. Failure to respond to
this request will result in the control either (1) showing too much of itself, or (2) being
clipped.

Use UserControl_Resize() to make ActiveX controls scale themselves

By default, your VB5 ActiveX control is named, “UserControl,” in which case you
would provide the “UserControl_Resize( )" method for the control. Thisis called by the
GUS display each time the container (the GUS display) deems it appropriate to inform
the control of its new size, for example, when the display is resized. Y our method can
directly reference its Width and Height properties at thistime to obtain thissize. It is
incumbent upon the control to properly resize its internal components based upon the
given width and height.

Do NOT adjust your control’s size by setting the individual Width or Height properties.
Rather, use the Size method as shown in Example 2 below. The former approach is not
currently supported.
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Example 1

This example demonstrates the resizing of a shape, Shapel, such that it is always
appropriately centered within its control asthe control resizes. This example uses the

Move method.

Sample Script

Private Sub User Control _Resize()
Shapel. Move Wdth / 4, Height / 4, Wdth / 2, Height / 2
End Sub

Example 2

This example demonstrates the constraining of a control to a square aspect ratio. You can
modify this example to constrain a control such that the control will not resize at all. This
may limit the usefulness of the control in scaleable displays.

Sample Script

Private Sub User Control _Resize()
Dim X, Y As Integer
X = UserControl . Wdth
Y = User Control . Hei ght
"Enforce 1-1 Aspect Ratio
If X <Y then
X=Y
Elself Y < X Then
Y =X
End If
UserControl .Size X, Y
End Sub

Resizing Text

Change the font of your control’s text upon Resize to keep it proportional

Microsoft provides afree, useful text-control, called “FlexLabel,” which demonstrates
text scaling, and can also be used to provide scaleable text within your own controls.
Consider using FlexLabel control as a constituent component of your control for
scaleable text.
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ﬂ ATTENTION

FlexLabel requires your control to be single-threaded (see your control’s
Project Properties).

Note also that although possible, it is never necessary to use FlexLabel
directly in a GUS display, since GUS native Text objects automatically
scale themselves.

Using Ambient and Extender Object Properties Wisely

Do not access Ambient and Extender object property too soon

Visual Basic often includes access to a control’s client site (such as, the container) in the
default implementations for controls, typically in the UserControl _ReadProperties and/or
UserControl_InitProperties events. Thisis accomplished by accessing the Ambient or
Extender object properties. In the current GUS display runtime environment, the
control’s client site is not available to the control until after these two events have fired.
Accessing Ambient or Extender object properties will fail at GUS display load time and
produce a“Client Site Not Available” error message.

Delay access of any Ambient or Extender object properties until after the ReadProperties
or InitProperties events are fired. A good alternative isto access these properties later, as
shown in the UserControl_Show example that follows.
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Accessing Ambient or Extender object properties too soon

Sample Script

"Load property values from storage
Private Sub User Control _ReadProperties(PropBag As PropertyBag)
m BackCol or = PropBag. ReadProperty("BackCol or",
m def _BackCol or)
m_For eCol or = PropBag. ReadProperty("ForeCol or",
m_def _For eCol or)
m_Enabl ed = PropBag. ReadProperty("Enabl ed", m def _Enabl ed)
"Set m Font = PropBag. ReadProperty("Font", Anbient. Font)
Don’'t access Anbient object this early!
m BackStyl e = PropBag. ReadProperty("BackStyl e",
m def _BackStyl e)
m Bor der Styl e = PropBag. ReadProperty("Border Styl e",
m def _Border Styl e)
' Caption = PropBag. ReadProperty("Capti on", Extender. Nane)
"Don't access Extender this early either!
End Sub

Using User Control_Show to accessto Ambient object property

Sample Script

Private Sub User Control _Show )
Font = Anbi ent. Font
BackCol or = Anbi ent. BackCol or
End Sub

Using Ambient and Extender object properties to enhance your control

Use the Ambient object property to make your control track related container properties
such as BackColor and Font. Use the Extender object property such as Name.

Provide a UserControl_ AmbientChanged event for your control, so it can track changes
to changes to its container’'s ambient properties.

Using Ambient and Extender objects

This example uses the Ambient object to set the font for FlexLabel 1 and the background
for the control itself. It also uses the Extender.Name property to set the text of

FlexLabel 1 to the name of the control in the GUS display (as shown in the Edit/OLE
Object Name dialog).
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Sample Script

Private Sub User Control _Show )
Set Font = Anbi ent. Font
Fl exLabel 1. Font = Anbi ent. Font
BackCol or = Anmbi ent. BackCol or
Fl exLabel 1. Capti on = Ext ender. Nane
End Sub

Other Ambient Properties

+  UserMode (false for buildtime, true for runtime)
+ LocaelD - for control internationalization

- DisplayName (always “GPB” in GUS displays)
«  ForeColor

«  TextAlign

Other Extender Properties

«  Vishle- whether the GUS component is visible

Creating a Properties Page
There are two compelling reasons why you should create a property page:
«  toenable GUS display developersto access your control's build-time properties

+  to provide a means to change the Name of your control through its Properties Page

Use Visual Basic Properties Page Wizard

Visual Basic provides a Wizard for creating a Property Page for your control. Use thisto
provide GUS display devel opers access to your control’s build-time properties. The
Property Page Wizard is an add-in that is accessed using the Add-Ins menu. Y ou may
need to first access the Add-In Manager to expose this Wizard. If no property pageis
provided, GUS still provides a means to access and change the name of your control for
that display, through the GUS Edit/OLE Object Name menu option.

Make sure that GUS-scriptable properties are set as runtime-accessible.
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Documenting Your ActiveX Control’s Components

Tooltips are automatically provided for your control’ s components when you set the
ToolTipText property for these components. These are provided automatically for
buildtime properties displayed in the Properties dialog, as well as specific components
during runtime. Use tool tips to document the function of your control’s buildtime
parameters and its runtime-visible components.

Testing Your Controls

Test your constituent controlsin GUS before you use them as constituents in your own
controls. Some third party controls do not operate correctly in the current GUS
environment. Thiswill help you avoid problems that may not be apparent in the Visua
Basic environment.

Using PictureClip to Enhance Animation Performance

Visual Basic allows you to use the Microsoft PictureClip component, which provides a
means for graphical animation with minimal CPU impact. The PictureClip uses a bitmap
graphic comprising a series of equal-sized images which are “clipped” into a separate,
animated display graphic. It provides high-performance graphics animation.

Accessing Servers Directly from GUS Scripts

In R120 and later, you can create objects in any scripts and use the objects from any
other script. So you do not need to utilize an ActiveX control to gain accessto a server
object, but rather you can use your server object directly from scripting.
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Introduction

The Point Manipulation Key (PMK) Object is built into all GUS displays. Through the
use of scripting, you can create GUS displays that will handle Point Manipulation Key
presses (SP, OUT, Raise, Lower, FastRaise, FastLower, MAN, AUTO, NORM, and
Enter) from the Integrated Keyboard (IKB) and other Honeywell Engineering keyboards.

The PMK object receives all key presses when a GUS display window has focus. When a
PMK is pressed, the PMK object sends an event corresponding to the particular key
pressed (for example, pressing the MAN key causes the PMK object to send an
OnPMKMan event). The Display object specified as the PMK event handler receivesthe
event.

ﬂ ATTENTION

The PMK object does not send a key event if the Display object currently
defined as the PMK event handler does not have an event handler for the
particular key that was pressed. For example, if a Display object called
Textl is the PMK event handler, but does not contain the OnPMKMan sub
in its scripting, the PMK object will not generate an event when the MAN
key is pressed.

This section provides a detailed example scripting the PMK in adisplay. Refer to the
Display cripting User’s Guide for a detailed list and description of PMK Object
properties, scriptable events, functions, and methods.

In a display containing the Honeywell Standard ChangeZone
(changezone_G120_0.pct), do not set dispdb.[$cz_enty] in the script of
an object that uses the PMK object.

CAUTION

Y ou should only set dispdb.[$cz_enty] for Display objects that (1) are designed to invoke
the ChangeZone for a specific point and (2) do not use the PMK object should set
dispdb.[$cz_enty]. Whenever avalid entity ID is stored in dispdb.[$cz_enty],
ChangeZone will make itself the PMK event handler, PMK error handler, and set some
of the PMK properties to non-default values.

Enable the PMK

Enable the PMK by setting its entity, eventhandler, and errorhandler properties.
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PMK.entity
Set the PMK “entity” property, (for example, PMK .entity), to avalid entity to enable the

PMK keys.

PMK.eventhandler

Set the PMK “eventhandler” property, (for example, PMK.eventhandler), to amain
Display object or an object in one of its embedded displaysin order to enable PMK
functionality under certain conditions. Setting this property is optional.

ﬂ ATTENTION

The display itself or an embedded display can be the eventhandler.

Under certain conditionsit is not necessary to set the PMK eventhandler property to
enable PMK functionality. When certain PMK properties are set to TRUE, the PMK

object will automatically change a parameter value and force GUS Runtime to generate
OnDataChange events to display the new value. A set of rules explaining when the
eventhandler is not needed follows.

Parameter

Conditions Under Which
PMK.eventhandler May Be Null

SP analog value

if pmk.AutoUpdate = True,
pmk.AutoDataChange = True AND
pmk.AutoWrite = True

OP analog value

if pmk.AutoUpdate = True,
pmk.AutoDataChange = True AND
pmk.AutoWrite = True

SP digital value

PMK.eventhandler must always be set because you use
the ramp keys to “walk” the list of valid values. Provide a
listbox to enumerate the valid values and script the
rampkey events to “walk” the list.

OP digital value

PMK.eventhandler must always be set because you use
the ramp keys to “walk” the list of valid values. Provide a
listbox to enumerate the valid values and script the
rampkey events to “walk” the list.

MAN, AUTO, NORM

If EnableMode = True and you do not want to “walk” the
list of valid modes using the ramp keys.
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PMK.errorhandler

Set the PMK “errorhandler” property (for example, PMK .errorhandler) to a main Display
object or an object in one of its embedded displays to enable error handling. Because
there is no default error handling done by the PMK object, failure to set the errorhandler
resultsin the PMK object “throwing away” al errors generated by PMK functionality.
Thisincludes errors from the LCN generated during the ramping of a point.parameter or
changing the mode. It is, therefore, strongly recommended that you always set the PMK
errorhandler property.

ﬂ ATTENTION

The display itself or an embedded display can be the eventhandler. The
errorhandler does not have to be the same object as the eventhandler.

Scope of the eventhandler and the errorhandler

Be aware that the scope of the eventhandler and the errorhandler isthe display in which it
is contained.

If the eventhandler or the errorhandler is an object in an embedded display, it can only
reference the objects in its embedded display. An eventhandler or errorhandler in the
main display can only reference objectsin the main display.
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An Example of Scripting the PMK

A sample display that is integrated with the IKB is shown below. The scripts of the
display and its objects write to the properties of the PMK object and invoke the PMK’s
methods to achieve thisintegration.

PMK Example display
Hereis abuildtime view of asample display, called the “PMK Example” display.

Display Fields

point
vhutton
m\ i GPB 40 tmp - GUS Display P
| pventry

modehutton 4 RAMFOO001 ‘/‘#“
ey T e
t 111
Mode | MAN Bt HHHL | __spbutton
—— spentry
modetext /—f’-ﬂ/ | sptext
| __-ophutton
modelist //
————opentry
oF 50.4
h“—a optext
062762 0645 PM
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Functional Overview

At display runtime, the PMK Example display above shows the pointname and the
current PV, SP, OP, and MODE of the REGAM point ramp0001. The entry boxes for the
PV, SP, and OP are invisible. The MODE listbox isinvisible.

When the operator clicks the PV, SP, OP buttons, the appropriate entry box is displayed
and has input focus. Pressing the SP key or the OUT key on the IKB initiates the same
behavior for the SP or OP. The IKB rampkeys increment/decrement the SP or OP when
the SP or OP entry box, respectively, has focus. The displays show each
incremented/decremented value. When the SP or OP entry box loses focus, the rampkeys
will no longer ramp the parameter of interest.

Pressing the MAN, AUTO, NORM keys on the IKB changes the mode of the point.
Clicking the Mode button on the display shows the list of valid modes for the point with
the current mode highlighted and sets the focus to the mode listbox. The IKB raise/lower
keys “walk through” the list of valid modes. Pressing the ENTER key selects the
highlighted mode as the new mode. Double-clicking the highlighted mode also selects
that mode as the new mode.

All errors are handled.
A runtime view of the PMK Example display follows.
PMK Display Example

m GPO3F ktmp - GUS Display =] E3
RAKPO001

Mode | MaN | mm

05/27'95 065:45 PM
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Implementation notes on the PMK Example display

The PMK.Key method is called when the operator clicks the SP Button or the OP
Button.

The display setsthe PMK entity, EventHandler, and ErrorHandler at display startup,
and these properties never change during display execution. The display itself is both
the EventHandler and the ErrorHandler.

The values for AutoDataChange, EnableM ode are the default val ues.
AutoDataChange is set to FALSE. The display will refresh the value on the screen
after each increment/decrement.

The display sets AutoWrite to TRUE depending on the parameter of interest.
AutoWriteis TRUE when the SP or OP is of interest. SP and OP are analog val ues
for this point, and the desired behavior isto have the PMK object
increment/decrement the value. The display sets AutoWrite to FALSE when the
MODE isthe parameter of interest. This enables the rampkeys to “walk through” the
list of mode optionsin the MODE listbox.

The ErrorHandler displays the contents of the PMK ErrString property. It is assumed
that ErrString contains any error messages sent from the LCN.

The PV Entry Box, SP Entry Box, and OP Entry Box utilize the OnL ostFocus event
to set their visibility and selectability to FALSE. The SP Entry Box and OP Entry
Box also invoke the PMK.ClearParam method in their OnL ostFocus events to clear
the PMK parameter, thus preventing erroneous ramping of the OP or SP parameter.
The PMK UserData property is used as a flag to determine if the other “rampable’
parameter (for example, the OP if the SP islosing focus) now has focus, then the
PMK_.ClearParam is not invoked.

When the MAN, AUTO, or NORM key is pressed, focusis set to the pointname
object, whether or not the key pressisvalid. This makesit possible to close any open
entry box or listbox.

Theitemsin the MODE listbox were added at buildtime.

The timeout timer is activated on the SP entry box or the OP entry box when it
becomes visible and gets focus. The timeout timer is reset after every ramp event.
Thisis needed so the entry box does not “timeout” while the operator is ramping the
SPor OP.

Point lcn.ramp0001 is in data collection group number 222.

The text of the pointname is defined on the value page of its property sheet.
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Digital point.parameters

Handle digital point.parametersin the same manner as the PMK Example display handles
the mode by providing alist of valid options and enabling the rampkeys to “walk
through” the list of options.

Timeout support for the PMK object

Use the timeout properties on the listbox and data entry box as timeout support for the
PMK object. The PMK object has no timeout capabilities. Y ou cannot, for example,
“timeout” the ability to ramp the SP.
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Code for the PMK Example Display
DISPLAY

Sample Script

Public Sub DisplayError( val ueoject as object, errornunber as
I ong )

beep
sel ect case errornunber
case HOPC_VALUE_ERROR
val ueGbject.text = "-------- "
case HOPC_COVMUNI CATI ON_ERROR

val ueObj ect.text = "?2?2?2?22?2?"
case HOPC_CONFI GURATI ON_ERROR

val ueQbj ect . text = " @OOOAAND
case el se

val ueGbject.text ="ttt
end sel ect

End Sub

Public Sub Displ ayVal ue(Param as string, Value as Variant)
on error goto errorhandl er
sel ect case Param
case "SP"
sptext.text = fornat$(1cn.ranp0001. sp, "#####0.0")
"reset the tineout tiner for the entry box
spentry. Ti meout Active = true
' case "PVTV'
"not a valid paraneter for this point, but for sone point
"types, PVTV is used instead of SP
'case "AVTV'
"not a valid paraneter for this point, but for sone point
"types, AVTV is used instead of SP
case "OP"
optext.text = fornat$(lcn.ranp0001. op, "#####0.0")
"reset the tineout tiner for the entry box
opentry. Ti mneout Active = true

case el se
err.raise 2001, "Ranping", "Illegal Param from PW
Ranp"
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end sel ect
exit Sub

errorhandl er:
nsgbox Err.Description, ebinformation, "Display Ranp Val ue"
end Sub

Sub OnDi spl ayStart up()

set PMK entity = | cn.ranp0001

set PWK ErrorHandler = ne

set PWK Event Handl er = ne

PW. UserData = ""

"holds the paraneter to be ranped

" The Enabl eMode, AutoUpdate, AutoWite properties for this
"display at startup have the default val ues

" The Aut oDat aChange property is set to false; this display
"assigns the value in the raise/l ower events to the
appropri ate Text object

PMK. Aut oDat aChange = fal se

End Sub

Sub OnPMKError (ErrCode As Long, ErrString As String)
msgbox ErrString, ebinformation, "Error"

End Sub

Sub OnPMKAUTQ()
"set focus to cause a clear paramif SP or OP
"had focus
poi nt nane. set f ocus

End Sub

Sub OnPMKMAN( )
"set focus to cause a clear paramif SP or OP
" had focus
poi nt name. set f ocus

End Sub

Sub OnPMKNORM )
"set focus to cause a clear paramif SP or OP
" had focus
poi nt name. set f ocus
End Sub
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Sub OnPMKSP()
on error goto errorhandl er
"used as a flag by OnLost Focus event of OPEntry object
PWK. User Data = " SP"
spentry. text =
spentry.visible = true
spentry. sel ectabl e = true
spentry. setfocus
"activate the timeout tiner
spentry. Ti meout Active = true
exit sub
errorhandl er:
beep
poi nt nane. set f ocus
nmsgbox Err. Description, ebinformtion, "Change SP"
End Sub

Sub OnPMKQut ()
on error goto errorhandl er
"used as a flag by OnLost Focus event of SPEntry object
PWK. UserData = " OP"
opentry. text =
opentry.visible = true
opentry. sel ectable = true
opentry. setfocus
"activate the timeout tinmer
opentry. Ti meout Active = true
exit sub
errorhandl er:
beep
poi nt nane. set f ocus
msgbox Err. Description, ebinformation, "Change OP"
End Sub

Sub OnPMKFast Lower (Param As String, Val ue As Variant)
"on error goto errorhandler
if nodelist.visible = TRUE then
"can't walk the node list with the Fast keys
beep
el se
Di spl ayVal ue Param Val ue
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end if
End Sub

Sub OnPMKFast Rai se(Param As String, Val ue As Variant)
if nodelist.visible = TRUE then
"can't walk the node list with the Fast keys
beep
el se
Di spl ayVal ue Param Val ue
end if
End Sub

Sub OnPMKLower (Param As String, Val ue As Vari ant)
if nmodelist.visible = TRUE then
"wal k down the list of valid nodes
nodel i st. Ti meout Active = true

i f nodelist.Listlndex < (nodelist.ListCount

- 1) then
nodel i st. Li stlndex = nodelist.Listlndex + 1

end if
el se
Di spl ayVal ue Param Val ue
end if
End Sub

Sub OnPMKRai se(Param As String, Val ue As Vari ant)
if nodelist.visible = TRUE then
"wal k up the list of valid nodes
nodel i st. Ti meout Active = true
if nodelist.Listlndex > 0 then

nodel i st. Listlndex = nodelist.Listlndex - 1

end if
el se
Di spl ayVal ue Param Val ue
end if
End Sub
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SPTEXT

Sample Script

Sub OnDat aChange()

on error goto errorhandl er

me.text = format$(1 cn. ranp0001. sp, "#####0.0")
exit Sub

errorhandl er:
Di spl ayError sptext, err.number
End Sub

SPBUTTON

Sample Script

Sub OnLButtond i ck()
"set the PMK key to SP (sanme as
"pressing the SP key)
PMK. Key PMK_SP

End Sub

SPENTRY

Sample Script

Sub OnEnter ()
on error goto errorhandl er
if IsNuneric(ne.text) then
| cn. ranp0001. sp = ne.text
el se
beep
msgbox "Enter a Valid Nuneric", ebinformation, "Valve"
nme. set f ocus
end if
poi nt nane. set f ocus
me. t ext =""
exit sub

errorhandl er:
beep
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msgbox Err. Description, ebinformation, "SP Error"
me. t ext ="
nme. set focus

End Sub

Sub OnTi meout ()
poi nt nane. set f ocus
End Sub

Sub OnLost Focus()
me.visible = fal se
nme. sel ectable = fal se
if PMK UserData <> "OP" then
PWK. Ol ear Par am
"neither SP nor OP is in focus for ranpin
PWK. User Data = ""
end if
End Sub

OPTEXT
Sample Script

Sub OnDat aChange()

on error goto errorhandl er

ne.text = format $(Icn.ranp0001. op, "#####0.0")
exit Sub

errorhandl er:
Di spl ayError optext, err.nunber
End Sub

OPBUTTON
Sample Script

Sub OnLButtond i ck()
"set the key to the OUT button (sane as pressing

"the QUT key)
PMK. Key PMK_OQUT
End Sub
R211 Display Authoring Tutorial 143

7/00 Honeywell



Point Manipulation Keys on the IKB
Code for the PMK Example Display

OPENTRY
Sample Script

Sub OnEnter ()
on error goto errorhandl er
if IsNuneric(ne.text) then
| cn. ranp0001. op = ne.text
el se
beep

msgbox "Enter a Valid Nuneric",
"Val ve"

nme. set f ocus
end if
poi nt name. set f ocus
me. t ext "
exit sub

errorhandl er:

ebi nf or nati on,

beep
nmsgbox Err. Description, ebinformation, "OP Error"
me. t ext =""
nme. set f ocus
End Sub
Sub OnTi meout ()
poi nt name. set f ocus
End Sub
Sub OnLost Focus()
me.visible = fal se
ne. sel ectable = fal se
if PW. UserData <> "SP" then
PMK. C ear Par am
"neither SP nor OP is in focus for ranpin
PWK. UserData = ""
end if
End Sub
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MODEBUTTON

Sample Script

gl obal nodeVal ue as string
Sub OnLButtond i ck()
on error goto errorhandl er
"Setting Listlndex will cause that itemto be
highlighted in
"the |istbox.
nmodel i st. Li stl ndex = nodelist. Findltem nodeval ue )
nodel i st.visible = true
nodel i st. sel ectable = true
nodel i st. setfocus
nmodel i st. Ti meout Active = true
"Activate timeout tinmer
exit sub

errorhandl er:

beep

msgbox Err. Description, ebinformation, "Change Mde"
End Sub

MODETEXT
Sample Script
gl obal nodeVal ue as string

Sub OnDat aChange()
on error goto errorhandl er

nmodeval ue = | cn. ranp0001. node
me. text = nodeval ue
exit sub

errorhandl er:

beep

Di spl ayError nodetext, err.nunber
End Sub
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MODELIST
Sample Script

gl obal nodattr as string
di m nnode as string
di m nnodattr as string

Sub OnDat aChange()
"collect values to be used in Cick event
On Error Resune Next

nnmode = | cn. ranp0001. nnode
nmodattr = | cn. ranp0001. nnodattr
nmodattr = | cn.ranp0001l. nodattr

"note the nmode list is built at
"build tine for this exanple
End Sub

Sub OnLBut t onDoubl ed i ck()
dimselectedltemas String
di m paranstring as string
on error goto errorhandl er
sel ectedltem = nodel i st. Li st (nodel i st. Li st ndex)
if selectedltem = "NORM' then
i f nnpode <> "NONE" then
paranstring = "Change MODE to " + nnbde
if ( nnodattr <> nodattr ) and ( nnodattr <>
"NONE" ) then
paramstring = paramstring + chr$(13) +
chr$(10) + "and MODATTR to " + nnodattr

end if

el se
beep
msgbox " Configure normal node", ebinformation

end if

el se

paranstring = "Change MODE to " + selectedltem

if nodattr = "PROGRAM' then
paranstring = paranstring + chr$(13) + chr$(10) +
"and MODATTR to OPERATCR'

end if
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end if
Begi n Di al og UserDi al og 137, 198, 130, 51, "Change Mode"
COKBut t on 8, 32, 40, 14
Cancel Button 80, 32, 40, 14
Text 8, 8,116, 20, paranstring, . Text1, "Courier New', 8
End Di al og

dimd as UserDi al og
dimresp as integer

if selectedltem = "NORM' then
if nnobde <> "NONE" then
resp = dialog( d, , 30000 )
if resp = -1 then
| cn. ranp0001. node = nnode
if ( nnobdattr <> "NONE" ) then
| cn. ranp0001. nodattr = nnodattr

end if
| cn.update 222
end if
end if
el se

resp = dialog( d, , 30000 )
if resp = -1 then
I cn. ranp0001. node = sel ectedltem
|l cn. ranp0001. nodattr = " OPERATCR"
| cn.update 222
end if
end if
nme. vi sible = fal se
nme. sel ectable = fal se
exit sub

errorhandl er:

beep

nsgbox Err. Description, ebinformation, "Change Mde"
End Sub

me.visible = fal se

ne. sel ectable = fal se
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"set the AutoWite back to true
PWK. AutoWite = true
End Sub

Sub OnLost Focus()
nme.visible = fal se
ne. sel ectable = fal se

"set the AutoWite back to true
PWK. AutoWite = true
End Sub

Sub OnGot Focus()
"AutoWite nust be false in order to use the ranp keys to
"wal k the nmode |i st
PWK. AutoWite = fal se

End Sub

PVTEXT
Sample Script

Sub OnDat aChange()
on error goto errorhandl er
me.text = format$(1lcn. mul tisch. pv, "#####0.0")
exit Sub

errorhandl er:
Di spl ayError pvtext, err.nunber
End Sub
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PVBUTTON
Sample Script

Sub OnLButtond i ck()

pventry.
pventry.
pventry.
pventry.

= true

sel ectable = true

"activate the tineout tiner
pventry. Ti neout Active = true

End Sub
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PVENTRY
Sample Script

Sub OnEnter ()
on error goto errorhandl er
if IsNuneric(ne.text) then
| cn. ranp0001. pv = ne.text
el se
beep
msgbox "Enter a Valid Nuneric", ebinformation, "Valve"
me. set f ocus
end if
poi nt nane. set f ocus
me. t ext =""
exit sub

errorhandl er:
beep
nsgbox Err. Description, ebinformation, "PV Error"
me. t ext =""
nme. set f ocus
End Sub

Sub OnTi neout ()
poi nt nane. set f ocus
End Sub

Sub OnLost Focus()
me.visible = fal se
ne. sel ectabl e = fal se

End Sub
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