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About This Publication

This publication describes the Equipment List function and explains how to useit. The Equipment
List functionisa set of enhancementsintroduced in TotalPlant Solution (TPS) system network
Release 400. TPSis the evolution of TDC 3000X.

Y ou should consider using the Equipment List function if you have a number of similar equipments,
such as reactors, performing similar functions. The Equipment List function allows you to write a
generic CL sequence control program, and build a generic schematic or schematics. In doing so,
you avoid having to generate individual CL programs and schematics for each of the similar
equipment units.

This publication introduces the concepts of Equipment Unit and Equipment Unit Class. It shows
you how to define avirtual, or generic, Equipment Unit Class model using virtual, or “aias’ names
instead of specific tag names and constant names. 'Y ou incorporate thismodel in an Equipment List
sourcefile, in which you also include alist of the actual tag names and constant values for each
specific equipment unit (reactor, in this example). Y ou build the Equipment List source file using
the Equipment List Builder, which issimilar to acompiler. Y ou then use the resulting object filein
generic CL programs and generic schematics.

The Equipment List function is applicableto CL/MC, CL/AMC, CL/PM, and CL/APM sequence
programs and associated schematics.

The Equipment List function requires software release R400 or later.

Change bars are used to indicate paragraphs, tables, or illustrations containing changes that have
been made to this manual. Pages revised only to correct minor typographical errors contain no
change bars.
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Section 1 - Equipment List Introduction

1.1 Overview

Purpose This section introduces The Equipment List function and defines the
concepts of Equipment Unit and Equipment Unit Class.

What is the Equipment  The Equipment List function is a group of related software enhancements

List function? introduced in software release R400. One of these enhancements is a new
compiler-like tool, called the Equipment List Builder (ELB). Also, major
enhancements were made to the CL Compiler and the Picture Editor to
enable them to support the Equipment List function.

Where is it used? The Equipment List function is applicable to schematics, and to CL
programs in the Multifunction Controller, the Advanced Multifunction
Controller, the Process Manager, and the Advanced Process Manager.

When is it used? The Equipment List function is useful when you have a number of similar
sets of process equipment performing similar functions. In order to be
more specific, we will discuss the concepts of Equipment Unit and
Equipment Unit Class.

Equipment Unit An Equipment Unit is aspecific set of process apparatus, operating as an

definition integral piece of equipment, performing a specific function in the
manufacturing of aproduct. Typically, an Equipment Unit isavessdl and
its associated control devices (for example—a reactor, a premixer, or a
dosing tank).

Equipment Unit Class  Equipment Units can be grouped together into classes based on their

definition structure and function. An Equipment Unit Classis a set of identical or
similar Equipment Units that perform the same or similar function, have the
same complement of control devices, and utilize the same control strategy.
For example, your plant might have three similar reactors. Y ou could
define an Equipment Unit Class of REACTOR, and you could identify the
three specific Equipment Unitsas REACT1, REACTZ2, and REACT3.

What the Equipment If you have an Equipment Unit Class with similar or identical Equipment

List function will do Units as described above, the Equipment List function will allow you to
develop ageneric CL sequence program and one or more common
schematics that will apply to all of theindividual units. This process begins
with the construction of avirtual model of the Equipment Unit Class, which
will be covered next.
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1.2 Example of a Virtual Model

Introduction

An example

Alias entity names in the
virtual model

Alias constant names in
the virtual model

If you have an Equipment Unit Class with similar or identical Equipment
Units as we have described, you can construct a generic or virtual model of
the equipment in the class. You can assign virtual or “aias’ namesfor the
tag names and constants in the model. These virtual names correspond on a
one-to-one basis with the specific tag namesin the individual Equipment
Units.

Figure 1-1 illustrates this concept. The figure shows avirtual model of the

class TANK, which represents the common structure of the individual units
TANKZ1, TANKZ2, and TANK3. Virtua or dias (“dummy”) tag names are

assigned in the model, whereas the actual tag names are used in the specific
Equipment Units (which are also called Unit Instances).

Note: The examplein Figure 1-1 is not acomplete system. It includesa
vessdl, and afill valve and totalizer point to control filling the vessel. This
highly simplified example will be used throughout this introductory section
to illustrate the concepts of the Equipment List function.

The model itself isnot areal piece of equipment—it Simply representsthe
actual Equipment Units. The alias entity (tag) namesin the model are
likewise not the names of actual control € ements—they are “ dummy”
names that represent the actual physical control e ement namesin each of the
real units. Thetable in Figure 1-1 shows the correspondence between the
alias names and the actual tag names. For example, the valve in the virtual
model isassigned theadiasname“VALVE.” Intheactua Equipment Unit
TANK1, the corresponding valve hasthe real tag name “VALVEL.”
Similarly, in TANK2 the valve has the tag name “VALVE2" and in TANK3
itis“VALVES3.

VALVEL VALVEZ2, and VALVES are red pointsthat are configured in the
system, whereas VALVE isan artificia point that is used as a substitute for
VALVEL VALVEZ2, and VALVES in the virtua model.

Virtual constants can aso be assigned in the model and they correspond to
actual constantsin the real units. The actual constants can have different
valuesin each of thereal units. Inthe example, Figure 1-1, assume we
wish to charge each of the tanks with a different amount of liquid. As
shown inthetablein Figure 1-1, the dliasname“LIMIT” isused in the
virtual model to represent the desired fill amount. In actual unit TANKZ,
thevalue 100 isassigned to LIMIT. In TANKZ2, the valueis 200, and in
TANK3 thevalueis 300. The assignment of actual valuesisdonein the
Equipment List source file, which will be covered next.

Continued on next page
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1.2 Example of a Virtual Model, continued

Figure1-1  Virtua Modd Illustration

VIRTUAL MODEL

TOTALIZ Q

Equipment Unit Class:

ACTUAL EQUIPMENT UNITS

VALVE1 J

TOTALIZ1 Q

VALVE?2

Equipment Unit:
TANK1

Ky

TOTALIZ2 Q

TANK
Virtual Tags Actual Tags
and and
Constants Constants
Class: Unit: Unit: Unit:
TANK TANK1 TANK2 TANK3
VALVE VALVEl1 | VALVE2 VALVE3
TOTALIZ TOTALIZ1| TOTALIZ2 | TOTALIZ3
LIMIT 100 Gal 200 Gal 300 Gal

VALVES3

TOTALIZ3 Q

Equipment Unit:
TANK2

ki) |

Equipment Unit:
TANKS
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1.3 Example of an Equipment List Source File

What is the Equipment
List Builder?

The ELB source file

Build points

Build Equipment List

The Equipment List Builder (ELB) is used to build Equipment List object
filesfrom Equipment List sourcefiles. These source files have a suffix of
“.QS’ and are generated with the Text Editor. The ELB issimilarin
function and execution to the CL Compiler.

A smple example of an ELB source file is shown on the next page. The
source file corresponds to the example shown in Figure 1-1.

Note that the ELB source file contains an Alias Names definition section.
Alias names are preceded by an “at” symbol (@). The Alias Names section
contains a series of declaration statements that give the alias names of the
class elements and identify the data type for each.

Following the Alias Names section, there is a Unit Instance section for each
Equipment Unit. Each of these contains alist of assignment statements that
assign to each alias name a specific tag name or value appropriate for that
Equipment Unit.

Note that each Unit Instance section contains exactly the same elements that
appear in the Alias Names section, and that the elementsin the Alias and
Unit Instance sections are listed in the same order.

This exampleillustrates the general structure of the ELB sourcefile. The
EL B source filewill be covered in more detail in Section 3.

In the Unit Class definition, any alias name that will be used in a schematic
must be followed by a DDB attribute (display database address), as
illustrated in the example.

Prior to compiling the Equipment List, all real entities (points) used in the
Equipment List source file must be built. One of the functions of the ELB
Isto verify that real entities referenced in the Unit Instances exist in the
system. The ELB will generate an error for any referenced point that does
not exist.

Note: An NCF changeis required to run the EL B—see Section 2. Y ou may
run the ELB when the sourcefile is completed, the points are built, and the
NCF ischanged. See 4.2 for the command syntax for the ELB. If there
are errors, the builder will generate an error listing with a“.QE” suffix. If
there are no errors, the builder will generate alisting with a“.QL” suffix
and an object filewith a“.Q0O” suffix. For example, if the sourcefileis
TANK.QS, the builder will generate TANK.QE, or TANK.QL and
TANK.QO.

Continued on next page
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1.3 Example of an Equipment List Source File, continued

ELB source file Thefollowing is an example of an ELB sourcefile. It correspondsto the
example virtual model shown in Figure 1-1.
UNI T_CLASS @ANK : UCN -- ALI AS TANK DESCRI PTI ON
ALI AS
@NDP : PROCMODL -- ALI AS PROCESS MODULE DATA PO NT
@/ALVE : DI GoOM -- ALI AS FLOW VALVE
DDB( 300)
@OTALI Z . REGPV -- ALI AS TOTALI ZER PO NT
DDB( 301)
@lMT : NUMBER -- ALI AS TARGET LEVEL FOR TANK
DDB( 302)
@\ CH : NUMBER -- | DENTI FI ES WHI CH TANK
DDB( 303, | NTEGER) -- FORCES “WH CH' TO BE AN | NTEGER
END ALI AS
UNI T_I NSTANCE @ANK = "TANKL" -- SPECI FI C DESCRI PTI ON FOR TANK1
@NDP =  FILL1 -- TANK1 PROCESS MODULE DATA PO NT
@/ALVE =  VALVEL -- TANK1 FLOW VALVE
@OTALIZ =  TOTALI 1 -- TANK1 TOTALI ZER PO NT
@lMT = 100 -- TANKL FILL LIMT
@\H CH = 1 -- NUMBER | DENTI FI ES TANK 1

END UNI T_I NSTANCE

UNI T_I NSTANCE @ANK = "TANK2" -- SPECI FI C DESCRI PTI ON FOR TANK2
@ NDP = FI LL2 -- TANK2 PROCESS MODULE DATA PO NT
@/ALVE = VALVE2 -- TANK2 FLOW VALVE
@OrALl z = TOTALI 22 -- TANK2 TOTALI ZER PO NT
@QIMT = 200 -- TANK2 FILL LIMT
@WH CcH = 2 -- NUMBER | DENTI FI ES TANK 2

END UNI T_I NSTANCE

UNI T_I NSTANCE @ANK = "TANK3" -- SPECI FI C DESCRI PTI ON FOR TANK3
@ NDP = FI LL3 -- TANK3 PROCESS MODULE DATA PO NT
@/ALVE = VALVE3 -- TANK3 FLOW VALVE
@oOrTALI Z = TOTALI Z3 -- TANK3 TOTALI ZER PO NT
@QlIMT = 300 -- TANKS FILL LIMT
@\H CH = 3 -- NUMBER | DENTI FI ES TANK 3

END UNI T_I NSTANCE

END UNI T_CLASS
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1.4 Example of Equipment List Usein CL

Prepare a generic CL
sequence program

Including the
Equipment List

Use alias names

Compiling Generic CL

Load the CL

After the Equipment List is successfully built, it can be used in ageneric CL
sequence program that is based on the virtual model. Compiling this
generic program results in a separate object file for each specific Unit
Instance.

In the sequence program, include the Equipment List object file asthefirst
statement that is not acomment. The new CL statement for this purposeis.

% NCLUDE_EQUI PMENT LI ST <nane>

In the generic CL program, use the alias names (preceded by an @) that
were defined in the Unit Class portion of the Equipment List sourcefile.
The adias names are used in place of the specific tag names and constants.

Note: An NCF change isrequired to compile a CL program that has an
Equipment List included—see Section 2. Compile the CL program in the
usual way—just as you would if it did not include an Equipment List. You
will see multiple executions (one for each Unit Instance) of Pass 2 and Pass
3. If thecompileiserror-free, a CL object fileis generated for each Unit
Instance.

Copy al of the object files generated by the compile into the & Enn volume
or directory (nnisthe Hiway or UCN number). Call up the detail status
display for the Process Module Data Point of each Unit Instance (FILL1,
FILL2, and FILL3 in our example) and load the sequence program in each.

Continued on next page
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1.4 Example of Equipment List Use in CL, continued

CL source file example  The following example shows ageneric CL sequence program that could be
used to control the three tanks in our example. Theitems of particular
interest are;

» Useof the % NCLUDE_EQUI PMENT LI ST statement.
» Useof aliasnamesfor all tags and constants.

% NCLUDE_EQUI PMENT LI ST TANK
SEQUENCE FILL (APM PO NT @MNDP)

EXTERNAL @/ALVE, @OTALI Z

PHASE ONE
SET @OTALI Z. COWAND =  STCP -- I NI TI ALI ZE TOTALI ZER
SET @OTALI Z. COWAND =  RESET
SET  @OTALI Z. AVTV = @IMT -- DESI RED TANK FI LL AMOUNT
SET  @/ALVE. MODATTR = PROGRAM

SEND: "CHARGI NG TANK WTH ", @QIM T, " GALLONS"

SET @OTALI Z. COWAND =  START -- START TOTALI ZER

OPEN @/ALVE -- BEG N FILLI NG TANK

VWAI T @OTALI Z. AVTVFL = ON -- WAIT FOR DESI RED FI LL AMOUNT
CLOSED @/ALVE -- CLCSE THE FI LL VALVE

SET @OTALI Z. COWAND =  STCP -- AND STOP THE TOTALI ZER

SEND: "TANK CHARGED WTH ", @QIM T, " GALLONS'

END FI LL
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1.5 Example of Equipment List Use in Schematics

Set up the NCF

Three new commands

Load the Equipment
List

Build the schematic

The EQ_LIST actor

Use of alias names in
schematic example

First, you must configure the Universal Station for generic schematics.
This requires an on-line NCF change. The procedure involves configuring
some external load modules and the memory they require, and is covered in
detail in Section 2.

There are three new Picture Editor commands to support the Equipment List

function. They are:

* LOADEQ—Load Equipment List. Bringsthe alias namesof the
Equipment List object file into the schematic. Thisalows generic (alias)
names to be used in the schematic.

* UNLOADEQ—Unload Equipment List. Used to delete alias names of
an Equipment List object file from the schematic.

o LISTEQ—List Equipment Ligts. Liststhe Equipment Lists aready
loaded in the schematic.

When you enter the Picture Editor to build a new generic schematic or to
edit an existing generic schematic, you must load the Equipment List object
file using the LOADEQ command. For our example, the command would
be:

LOADEQ TANK

Build the schematic, using alias names (without the “ @”) for tag names and
constants that you reference. Remember that each aliasname used in a
schematic requires a DDB attribute in the Unit Class definition in the
Equipment List sourcefile (see 1.3).

A new runtime actor is used in schematics to replace the alias names used
with the actual names for a specific Unit Instance. (It does this by updating
the DDB locations.) The actor has the syntax:

EQ LI ST (Equi p_Li st_Cbject_File_Nanme, Unit_Instance_Nane)

Figure 1-2 shows a generic schematic for our example (the system of
Figure 1-1). The schematic was prepared as follows:

* Thevauefollowing thetext “VALVE’ istheaiasVALVE.PV (an
enumeration shown as “ EEEEEE”).

» Thevaluefollowing thetext “LEVEL” istheaias TOTALIZ.PV (ared
shown as “RRRRRR”).

* Thevauefollowing thetext “TANK” isthe dias WHICH (an integer
constant shown as “|”—see 3.8).

Continued on next page
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1.5 Example of Equipment List Use in Schematics, continued

Use of the EQ_LIST
actor in schematic
example

The generic schematic

Using the generic
schematic

The three targets, labeled TANK 1, TANK 2, and TANK 3, use the actor
EQ LIST asfollows:

o Target TANK 1 isassigned thevalue EQ LIST (“TANK” " TANK1")

« Target TANK 2 isassigned the value EQ_LIST (“TANK” " TANK?2")
« Target TANK 3isassigned thevalue EQ_LIST (“TANK”,"TANK3")

The following figure shows the generic schematic after it is compiled in the
Picture Editor.

Figure1-2  Generic Schematic Example

VALVE EEEEEE

TANK 1

TANK 2

LEVEL RRRRRR

TANK 3

TANK |

11637

Figure 1-3 on the next page shows how the generic schematic can be used
to display the status of each of the three Unit Instancesin our example. The
figure shows three separate displays that can be obtained by selecting the
three targets. When the TANK 1 target is selected, values for that Unit
Instance are displayed. Similarly, when the TANK 2 or TANK 3 targets
are selected, their respective values are displayed, as indicated in the figure.

Continued on next page
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1.5

Examples of generic
schematic use

Example of Equipment List Use in Schematics, continued

The following figure shows how the generic schematic can be switched to
display valuesfor any Unit Instance.

Figure 1-3 Using the Generic Schematic
4 N
VALVE OPEN
TANK 1
TANK 2
LEVEL 45.4
TANK 3
TANK 1
- J
4 N
VALVE CLOSED
| TANK 1
TANK 2
LEVEL 0.0
TANK 3
TANK 2
- J
4 N
VALVE CLOSED
I:_j l TANK 1
TANK 2
LEVEL 100.0
TANK 3
TANK 3
. J

11638
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Section 2 — Configuring for Equipment List

2.1 Overview

Introduction Equipment List support options may be configured during installation of
R400 (or later) systems. If you did not install this option at that time, or
wish to add Equipment List support to one or more Universal Stations now,
use the procedure in this section.

Each US must be If Equipment List support was not configured during the installation of your
changed to use R400 (or later) system, you must make an on-line NCF change to each
Equipment List Universal Station that will be used for any of the following activities:

* Building Equipment Lists with the Equipment List Builder.

» Compiling generic CL programs that include an Equipment List object
file (the CL source file usesthe 9% NCLUDE_EQUI PMENT_LI ST statement).

* Building or compiling a generic schematic (one that has an Equipment
List object file loaded by using the LOADEQ command). Requires
Equipment List support in the Universal Personality.

» Displaying ageneric schematic. Equipment List support in the Operator
Personality isall that is required, although you may prefer to use the
Universal Personality.

Preparation Y ou will need the following information and mediato perform the
procedure:

* Preparealist of the USs you wish to modify.
* List the node number of each US to be modified.

» Ligt the personality or personalities that will need to support Equipment
List for each US to be modified. For example, aUS that will only be
used to display generic schematics may only need Equipment List
support in Operator Personality. Compiling Equipment Lists or generic
CL sequences, or building generic schematics, would require support in
the Universal Personality.

» Have available the removable media NCF backup.

» Besurethat the NCF backup path is set to one of the removable media
drives on the US at which you will perform the modification.
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2.1 Overview, continued

If you have a History
Module

Floppy-based systems

Cartridge-based
systems

Copy thefilesrequired for Equipment List support to the History Module.
Note: This may have been done when your software was installed or
upgraded. The following procedure checks for the files and how to copy
them if required.

Using the Command Processor, determineif the directories & OVG and
& CUS exist on the History Module:

LSV NET

If the directories are present, verify that the directory & OV G containsthe
fileELB.OV. Also verify that the directory & CUS contains the files shown
under Name in Table 2-1 (these files have the extension .L O):

LS NET>&OVG
LS NET>&CUS

If the directories are not present, create them:

CD NET>vol >&OvG  (vol isan existing volume on the HM)
CD NET>vol >&CUS

If you had to create the directories or if they did not contain the required
files, copy the required files from the & C1 (68000) or & C2 (68020)
cartridges:

CP $Fx>&OVGELB. OV NET>&OVG>=
CP $Fx>&CUS>*. LO NET>&CUS>=

Set the default pathname for the EXT LOAD MODULE to NET>& CUS and
the default pathname for GENERIC OVERLAY Sto NET>& OVG.

The floppy & OV G contains the overlay file ELB.OV, and also contains a
directory & CUS that contains the files listed in Table 2-1 with the extension
of .LO. Mount thisfloppy and set the default pathname for the EXT LOAD
MODULE to $Fx>& CUS and the default pathname for GENERIC
OVERLAY Sto $Fx>& OVG.

The cartridge & C1 (68000) or & C2 (68020) contains the directory &OVG
with the overlay file ELB.OV, and also contains a directory & CUS that
containsthe fileslisted in Table 2-1 with the extension of .LO. Mount this
cartridge and set the default pathname for the EXT LOAD MODULE to
$Fx>& CUS and the default pathname for GENERIC OVERLAY Sto
$Fx>& OVG.

12
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2.2 What the Procedure Does

Configure optional
external load modules

Which modules to

Asyou perform the procedure in Table 2-2, you are configuring optional

external load modules that are required to support Equipment List. Y ou will

also be configuring additional memory that is required for these modules.

Y ou will select the modules to configure based on the personality or

personalities that you will use at that Universal Station.

The following table shows the modules that must be configured to support

configure Equipment List for each personality. In the examplein Figure 2-1, modules
are configured for the following personalities.
Table 2-1 External Load Modules Required for Each Personality
IF you will load... THEN configure ...
Name Pers.
Operator Personality OPBASE OPR
OPEQLT OPR
Universal Personality MSF UP
UPBASE UP
UPEQLT UpP
11/97 Equipment List Reference Manual 13




2.3 Procedure to Configure a US

Perform this procedure

Perform the following procedure for each US that isto be configured to
support Equipment List. Refer to Figure 2-1 for an example showing how

the display appears.
Table 2-2 US Configuration Procedure
Step Action

1 Bring up the Universal Main Menu from the Universal Personality.

2 Select the target.

3 Select the node number of the US that you wish to modify.

4 Select the target.

5 Enter the file names and personality type from Table 2-1 for the
modules you wish to configure. See the example in Figure 2-1.

6 Select for “USE DEFAULT PERSONALITY TYPE?”

7 Press [ENTER].

8 Enter the numbers from the line “TOTAL (MODULES PLUS
ADDITIONAL MEMORY)” into the entry ports below them on the line
“MAXIMUM EXTERNAL MODULE MEMORY (WORDS)"—see
Figure 2-1 for an example.

9 Press [ENTER].

10 Press [CTL F1] to run checker.

11 Mount the backup NCF in $Fd (the NCF backup path specified in the
pathname catalog).

12 Press [CTL F2] to install.

13 Press [ENTER].

14 Shut down, and then load the US.

15 Repeat for all desired Universal Stations.

14
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2.4 Example of Configuring a US for Equipment List

Screen used to Figure 2-1 shows Page 2 of the Universal Station Node display. This

configure US figure shows a node that is configured to support Equipment List in
Operator and Universal Personality. Y ou may omit the external load
modules for any personalities that you will not use in that node.

Figure 2-1 Example of NCF Changes for Equipment List Support

4 DD MMYY HEMISS 1)
UN VERSAL STATI ON NCDE PAGE2 OF 2 | ONLINE
NCDE 2
ENTER EXTERNAL LOAD MODULE NAMES & ASSOO ATED PERSONALI TY- TYPES:
NAVE - - - PERS. NAME- - - PERS. NAME - - - PERS. NAME - - - PERS,
OPBASE PR UPBASE P
CPEQLT PR WPEQLT P
NVBF EP
EPBASE EP
EPEQLT EP
NBF P
USE DEFAULT PERSONALI TY TYPE? NO
PR =3 P
ADDI TI ONAL MCDULE MEMCRY (\WORDS) | | | | | |
TOTAL (MCDULES PLUS ADDI TI ONAL MEMORY) 8276 8829 16416
MAXI MUM EXTERNAL MODULE MEMORY (VWORDS) 8276 | [ 8829 | [ 16416 |
FURTHER EXTERNAL DI RECTI VES? [ves I8 [vEs 8 [VEs
F1=0HECK F3=SET OFFLINE  F5=ABCRT F7=NEXT | TEN F9=PACK NCF
F2=I NSTALL  F4=PR NT
\ /

6649
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Section 3 - Equipment List Source File

3.1 Overview
Introduction This section covers the structure and preparation of the Equipment List
sourcefile.

The Equipment List sourcefileisatext file prepared with the Text Editor.

It has a.QS suffix. It servesto define the relationship between the alias
names in the virtual model and the actual names in the specific equipment
units. The Equipment List Builder generates object code that is used with a
generic CL sequence program and a generic schematic to control and
monitor the individual equipment units.

Preparation Rules Therulesthat control the preparation of an ELB source file are closely
related to those that control the writing of CL programs. This manual
assumes that the user has been trained in the writing of CL programsand in
the preparation of TotalPlant Solution (TPS) schematic displays.

This publication will not attempt to duplicate information that isthe same for
CL and ELB. For rules not covered here that are the same asfor CL, refer
to the appropriate CL reference manual (MC, PM, or APM).

Elements of the An Equipment List source fileis made up of many of the same elementsasa
Equipment List source  CL program. The following list of ELB elementsindicates their similarities
file and differences with respect to CL.:

* Characters—The ELB character set is made up of the 95 printable ASCII
characters (including blank). Thisisthe same set used in CL—refer to a
CL reference manual for details.

¢ Lines—Rulesfor linesarethe same asfor CL. Thisincludes the use of
“&” for continuation of lines, and the use of “--" to identify comments.
Refer to a CL reference manual for details.

* Reserved Wordsand Predefined | dentifiers—See 3.7.

* ldentifiers—These are names that identify objects. See 3.6 for details.
» Data Types—See Table 3-1 and Table 3-2 in this publication.

e Expressons—Not used in ELB.

» Statements—The ELB source file uses specia header and end
statements. They will be defined in this publication. The ELB aso uses
definition statements (in the Alias Names list) and assignment statements
(in the Unit Instance lists). They will also be covered in this publication.
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3.2 Structure of the Equipment List Source File

Introduction Figure 3-1 shows the structure of the Equipment List sourcefile in block
form. Each of the blocks will be covered in detail in the material that
follows. We suggest that you refer to the ELB source file examplein 1.3 as
you read about the EL B source file structure.

Figure3-1  Equipment List Source File Structure

Equipment Unit Class Header

Equipment Unit Class Alias Names List

Unit Instance #1 List

Unit Instance #n List

File End Statement

6208

Continued on next page
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3.2 Structure of the Equipment List Source File continued

Equipment List Syntax

An Equipment List source file consists of the

* euc_header (Equipment_Unit_Class header),

 followed by an alias_names list (199 alias names maximum),
 followed by from 1 to 32 unit_instance lists,

 and closes with the reserved words END UNIT_CLASS

Figure 3-2 Equipment List Syntax Diagram

euc_header | alias_ T» unit_

names_list instance_list

T UNIT_CLASS

6737
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3.3 Equipment Unit Class (EUC) Header

EUC Header Syntax The EUC Header consists of the reserved word
* UNIT_CLASS, followed by
e @ euc_name, followed by the optional
» : network_name, followed by optiond
 class attributes.

The euc_name must be same as the Equipment List source file's name.

The network_name specifies whether the physical tags are located on a
UCN or on aDataHiway. If the network nameis not defined in the header
(it isoptional), the default isHWY .

Theclass attributes are

» DDB—Display databaseindex. Thisisrequired if the euc_nameisto be
used in aschematic. See 3.8.

* DESC—EUC descriptor. Thisisastring of up to 24 characters. Itis
reserved for future use.

Figure 3-3 EUC Header Syntax Diagram

name

) @ | -
L@.» network_ j

name

X—> class_attribute

6738

EUC Header Example  The following shows an example of a Unit Class Header that might be used
in an Equipment List source file REACTOR.QS.

UNI T_CLASS @eactor : UCN
DDB( 150)
DESC “React or Phase of Batch”

Continued on next page
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3.3 Equipment Unit Class (EUC) Header, continued

EUC Name Syntax The euc_name (identifier)
* Must be the same as the name given to the Equipment List sourcefile.

* Must be no longer than eight characterslong. The“@” character isnot
included in the eight-character limit.

* Must follow the CL identifier rules (see 3.6).

Network Name Syntax ~ The network_name element defines whether the points being referenced are
on aTPS system Universal Control Network (UCN) or on a Data Hiway
(HWY). If no network _name s specified, HWY is assumed.

Figure3-4  Network Name Syntax Diagram

network_name

6739

Class Attribute Syntax ~ The class_attributes that can be assigned to an EUC Header are

» DDB—Index into the display database. Required if the euc_nameisto
be used in aschematic. See 3.8.

* DESC—String of up to 24 charactersthat isreserved for future use.

Figure3-5  ClassAttribute Syntax Diagram

DDB (O—=={ ddb_index =

DESC euc_descriptor

6740
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3.4 Equipment Unit Class (EUC) Alias Names List

Alias Names List An aias names list consists of the reserved word
Description

* ALIAS, followed by one or more
 virtual_object_definitions, and ending with the reserved words

« ENDALIAS
Alias Names List ALl AS
Example @NDPA : procnodl --process nodul e data point
DESC “Bound Data Point”
@Q.EVEL : analgin --anal og input point
DDB( 200)
@/ALVE :odigin --digital input point
@sDP : boxdp --box data point

@CAPACI TY : nunber
DDB( 230, integer)

@DFFSET --type undefined—default is nunber
DDB( 240)

@VESSAGE : string
STRI NG_SI ZE 16 --the default string size is 8
DDB( 320)

@/ALVEPCS : | ogi cal
DDB( 300)

@NEWPCS ;. SDEnum

END ALI AS

Alias Names List Syntax  Figure 3-6 shows the syntax diagram for the Alias Names List.

Figure 3-6 AliasNamesList Syntax Diagram

alias_names_list ALIAS virtual _ I END ALIAS
object_

definition

6741

Continued on next page
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3.4 Equipment Unit Class (EUC) Alias Names List, continued

Virtual_object_

definitions

Use of the type
Entity_Id

A virtual_object_definition defines either a virtual tag (data point name) or a
virtual constant. Each virtual tag or virtual constant definition consists of
the

 virtual_tag nameor virtual_constant_name, followed by an optiona
* :type expresson, and an optiona
* Object_attribute

Thevirtua_tag_name or virtua _constant_name identifies the virtual tag or
virtual constant. The maximum length is eight characters. The“@”
character is not included in the eight-character limit. The maximum number
of virtual (alias) namesis 199.

The choices available for type_expression depend on whether the “object” is
atag name or a constant, and whether the datais located on aUCN or a
DataHiway. Table 3-1 and Table 3-2 show all possible type _expression
assignments. If atype expression isnot included, “Number” is assumed.

The object_attributeis optional and shown in Figure 3-8.

Thetype Entity_Id, included in Table 3-1, is general and can represent any
type of data point. Asan example, it could be used when an aias
referenced in a schematic is adifferent type of point in various unit
instances, such asan APM regulatory control point in one Unit Instance,
and an AM regulatory control point in asecond Unit Instance. For CL
sequences, however, aliases would normally use one of the specific types
listed in Table 3-1.

Continued on next page
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3.4

Elements of virtual_
object_definitions

Figure 3-7

Equipment Unit Class (EUC) Alias Names List, continued

Figure 3-7 shows the syntax diagram of the virtual object definition, and
indicates that the virtual object can be either avirtual tag name or avirtua
constant name. Table 3-1 shows the types available for virtua tags, and
Table 3-2 shows the types available for virtual constants.

Virtual Object Definition Syntax Diagram

virtual_object_

definition

virtual_
tag_name

(-

virtual_tag_
type_expression

B

virtual_
constant_name

-O-

virtual_constant_
type_expression

object_
attribute

6742

Object_attribute

The object_attributes that can be assigned to avirtual object are:

» DDB—Index into the display database. Required if the virtual nameisto
be used in aschematic. See 3.8.

» DESC—String of up to 24 charactersthat is reserved for future use.

e STRING_SIZE—Can only be used if the virtual nameisastring type
constant. String length must be in the range 1-64.

Figure3-8  Object Attribute Syntax Diagram
object attribute —-—.—>DDB ®_ DDB
Joct . definition
_>.—> Descriptor
String
11546
Continued on next page
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3.4 Equipment Unit Class (EUC) Alias Names List, continued

Type_expressions for
virtual objects

Table 3-1 shows the types that can be used with virtual tags, and Table 3-2

shows the types that can be used with virtual constants. If notypeis

specified, the default type Number isassumed. In CL, Number isalwaysa
real. In schematics, Number can be forced to real or integer—see 3.8.

Table3-1 Type Expressions Available for Virtua Tags
Type_ID Description UCN | Hwy

AnalgCom Analog Composite data point X
Analgin Analog Input data point X X
AnalgOut Analog Output data point X X
Array Array point X
Boxdp Box data point X X
Counter Counter data point
DevCitrl Device Control Point X
DigCom Digital Composite data point X X
Digln Digital Input data point X X
DigOut Digital Output data point X X
Entity_Id Any type of data point X X
Flag Flag data point X X
LogicBlk Logic Block or Logic data point X X
Numeric Numeric data point X X
Procmodl Process Module data point X X
RegCitl Regulatory control data point X
Reglatry Regulatory data point X
RegPV Regulatory PV data point
Timer Timer data point X

Table 3-2 Type Expressions Available for Virtual Constants

Type_ID Description UCN | Hwy
Number Real constant (default type) X X
String String constant X X
Logical Logical constant X X
SDEnum Enumeration constant X X
11/97 Equipment List Reference Manual 25



3.5 Unit Instance List

Unit Instance List
Definition

Tag names may be 8 or
16 characters

Points on other LCNs

String truncation

Y ou may have amaximum of 32 Unit Instance Listsin an Equipment List
source file. Each Unit Instance List begins with the reserved word

* UNIT_INSTANCE, followed by

* @ euc_name, followed by

e =" unit_instance_ name’, followed by one or more

e @virtual_name=ingtance value, and concluding with
END UNIT_INSTANCE

The euc_name must be same as the Equipment List source file's name.

The unit_instance_name must be eight characters or less, not including the
“@" character. Space characters must not beused. The
unit_instance_name identifies the specific Unit Instance (Equipment Unit)
whose value definitions follow in the Unit Instance list. It isused with the
Picture Editor, in conjunction with the new EQ_LIST actor, to identify the
specific Equipment Unit whose values you wish to display in ageneric
schematic (see 6.4).

Each virtual_name identifies either atagname or a constant previously
defined inthe AliasNames List. Virtua _names must be listed in the same
order that they appear in the Alias Names List, and none may be omitted.

Each instance_value corresponds with the virtual_name preceding, must be
of the type identified in the Alias Names List, and gives the actual point
name or value for the instance.

Tag names can be 8 characters maximum, or 16 characters maximum,
depending on whether the SHORT or LONG tag name option is selected in
the TAG NAME OPTIONS menu, under the SY STEM WIDE VALUES
menu, which is accessed from the ENGINEERING MAIN MENU.

Tag names cannot reference points on other LCNSs.

In the Alias Names List, avirtual name can be defined to be of type string.
The string length can be specified, or will default to eight characters. (See
the Alias Names List Examplein 3.4.) Inthe Unit Instance List, astring
constant is assigned to the virtual name. If the string constant is longer than
the string length defined in the Alias Names List, the ELB will truncate the
name and will include awarning message in the listing file.

Continued on next page
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3.5 Unit Instance List, continued

Box point A box datapoint isvalidinan Equipment List, but can be used only in CL
programs. Box data points cannot be used in schematics. The ELB
includes awarning message in the listing file when abox point is specified.

Unit Instance List UNI T_I NSTANCE @ eactor = “reactor2”
Example @NDPA = PNDPGO
@.EVEL = LvL21
@/ALVE = 1 DI 06S01 --Cannot use in schemntics
@BDP = $NVD1NO3 --1Box nane form al so supported
@CAPACI TY = 1000
@DFFSET = 1.5E-2
@ESSAGE = “Unit 2 PM Point”
@/ALVEPOS = ON
@NEWPOS = OPEN

END UNI T_I NSTANCE

Unit Instance List Figure 3-9 shows the syntax diagram of the Unit Instance List.
Syntax

Figure 3-9 Unit Instance List Syntax Diagram

unit_ UNIT_ @_» euc _»@_»@» euc_instance_ [y,
instance_ INSTANCE name

name
list

name value

@-» virtual_object_ _>®_> instance_ _>_>@>> UNIT_
INSTANCE

6743
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3.6 Identifiers

Identifiers Definition Identifiers are used as the names of objectsin ELB, just asthey arein CL.
Some of the identifiersused in ELB are:

* Equipment Unit Class Names

» Predefined identifiers of ELB (see the next page)
» Alias(Virtud) Names

e Physical Tag Names

» Logica states (ON/OFF)

SD ENUM states

Identifiers Rules ELB identifiers are composed of aphabetic characters (A to Z and ato z),
numeric characters (0 to 9), the dollar sign ($), the exclamation point (!),
and the break (underscore/underbar) character ().

The builder also will accept a single apostrophe () as the first character of
an identifier. This enablesyou to use areserved word (such as’ END or
"UCN) as an identifier. Seethe Heading “ Reserved Words and Predefined
Identifiers’ for more information.

An identifier cannot be a single-digit numeric.

There can be no spaces between characters; however, a break character can
be used to divide along identifier to make it easier to read. A break
character cannot be the first nor the last character of anidentifier. An
identifier cannot contain two adjacent break characters.

Except in strings, there is no distinction between uppercase and lowercase
alphabetic characters; that is, each lowercase a phabetic character is
considered the same as its uppercase counterpart.

In strings, the case is preserved. A lowercase string “fred” is not the same
as an uppercase string “FRED.”
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3.7 Reserved Words and Predefined ldentifiers

Introduction

Reserved Words

Predefined Identifiers

Reserved words are predefined by ELB and cannot be redefined or used for

other than their reserved meanings.

Predefined Identifiers are not reserved and can be redefined in a program.
However, we recommend that you avoid redefining any Predefined

Identifiers to avoid possible confusion.

The ELB Reserved Words are:

* ALIAS .
 DDB .
« DESC .
« END .
« ENTITY_ID .

HWY
STRING_SIZE
UCN
UNIT_CLASS
UNIT_INSTANCE

The ELB Predefined Identifiers are:

* AnagCom » Digin

* Andgin * DigOut
* AndgOut » Entity ID
* Array * Hag

* Boxdp * Logicd
» Counter » LogicBlk
» Devctrl *  Number
» DigCom * Numeric

e Procmodl
* RegCitl
* Reglatry
* RegPV
* SDEnum
» String

e Timer

11/97
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3.8

The DDB Attribute

What is a DDB attribute? The DDB attribute is an index into a schematic database. 1n Equipment

DDB values

Syntax

List, it must be used with any alias name that will be used in a schematic.

The DDB index valueisaninteger. Itsavailable rangeis 100 to 32,767.
However, to avoid conflicts, Honeywell has preassigned blocks of DDB
values for various developers. For more information, see Appendix A of
the Actors Manual in this binder.

The syntax of the DDB attribute definition is:

DDB( <i ndex_val ue>)

If the DDB is associated with an alias of type NUMBER, there are aternate
forms of the DDB definition that allow you to force the dias type to
INTEGER or REAL. Thisallowsyou to specify whether an integer or a
real isdisplayed in your schematic. The default typeis REAL.

DDB( <i ndex_val ue>, | NTEGER)

DDB( <i ndex_val ue>, REAL)

Figure 3-10 DDB Attribute Syntax Diagram

DDB_attribute DDB ®—> index_value A>@_>

@-|: real
integer

11810

Continued on next page
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3.8

DDB storage type

DDB index assignment

The DDB Attribute, Continued

The DDB is organized by DDB storage type, whichin turn isrelated to the
aliastypes. Thefollowing table shows the relationship:

Alias Type DDB Storage Type
Number (Real) REAL
Number (Integer) INTEGER
String STRING
Logical LOGICAL
SDEnum STRING
Entity (tag name) STRING

Theindex vauesfor one DDB storage type can be the same as for another
DDB storage type (duplication is allowed). For example, the following two
examples are valid and do not conflict:

@/ALUE1
DDB( 301, | NTEGER) - Integer 301 (DDB storage type for
- EUC header is string)
@/ALUE2

DDB( 301, REAL) - Real 301 (valid-not duplicate)
On the other hand, the following examples are not valid because each
requires the storage type STRING and they would, therefore, all try to use

the same DDB storage space:

UNI T_CLASS @REACTOR UCN
DDB(301) - string 301
ALl AS --begin alias section
@BTRL string
DDB(301) --string 301 (invalid—duplicate)
@ENUML SDEnum
DDB( 301) - string 301 (invalid—duplicate)
END ALI AS

In the above examples, different DDB index values are required for the
three DDB attributes because each requires DDB storage type string.

Continued on next page
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3.8 The DDB Attribute, Continued

More examples of
usage

Following are some additional examples of DDB usage:

UNI T_CLASS @eactor : UCN
DDB( 300) -- applies to alias “@eactor”

@/al ve : Digin
DDB( 300) -- typical usage (entity)

@EVEL : NUMBER
DDB( 300) -- @QEVEL defaults to type REAL

@WH CH : NUMBER
DDB( 300, | NTEGER) -- forces @H CH to type | NTEGER

@WH CH : NUMBER
DDB( 301, REAL) -- legal but unnecessary because
-- default is REAL

32
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Section 4 — Building the Equipment List

4.1 Overview

Equipment List Builder ~ The Equipment List must be built before it can be used in generic CL
sequences and generic schematics. The Equipment List Builder is used to
build Equipment List object files from Equipment List sourcefiles. Itis
similar to the CL Compiler in many respects. This section will describe its
use.

Build points first Prior to building the Equipment List, all entities (points) used in the
Equipment List source file must be built and loaded into the appropriate
devices (PMs, APMs, MCs, and AMCs). One of the functions of the ELB
isto verify that real entities referenced in the Unit Instances exist in the
system. The ELB will generate an error for any referenced point that does
not exist.

Files created The Equipment List source file must have a suffix of .QS. If the ELB build
Is successful (no errors), the builder will produce alisting file of the same
name, but with a suffix of .QL, and it will produce an object file with the
same name, but with a suffix of .QO. If the ELB detects errors, it will not
produce the .QL and .QO files. It will produce alisting file that includes
error statements. This error file has the suffix .QE.

For example, an ELB compile of the file TANK.QS will result in:
TANK.QL and TANK.QO isthere were no errors, or
TANK.QE if there were errors.

Thefiles produced by the builder (.QL and .QO, or .QE) are placed in the
same directory asthe .QSfile.

Break key Y ou can break (abort) out of an Equipment List Builder build with the
Break Key. To activate the Break Key function, hold down the key

and pressthe key on the Engineer’ s Keyboard. (“Break” is

printed on the front surface of the key.) If you break out of a
build, no object or listing files are created.
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4.2 Invoking the Equipment List Builder

Starting the builder At aTPS system Universal Station, execute the following steps.
Step Action
1 Invoke the Universal Main Menu.

2 | Select |SUPPORT UTILITIES|.

3 | Select | MODIFY VOLUME PATHS.

4 Enter the name of the directory that contains your Equipment List
source file(s) in the USER DEFAULT PATH box.

5 Return to the Universal Main Menu.

6 | Select COMMAND PROCESSOR|.

7 Enter an ELB command on the command line. Syntax:
ELB <equi prment _|ist_source_file_path>

You do not need to include the .QS suffix in the
equipment_list_source_file path. It is optional.

Note: If the directory containing Equipment list source files is not as
specified by the “User Default Path,” you will need to specify the full
path name of the source file.

8 Press [ENTER] to begin the build.

Example of an ELB To build the Equipment List from the source file TANK.QS, assuming that
command you have correctly set the USER DEFAULT PATH, you would ssimply
enter the command:
ELB  TANK
Builder Output Assuming that you have a source file named TANK with three Unit
Messages Instances, a successful ELB build will result in messages like these
appearing on the Command Processor display.
ELB  TANK
El apsed tine for Alias = 6.8 seconds
El apsed tine for Unitlnstance TANKL 1.6 seconds
El apsed tine for Unitlnstance TANK2 1.6 seconds
El apsed tine for Unitlnstance TANK3 = 1.6 seconds
El apsed time for Listing = 17.6 seconds
El apsed time for Conpilation = 30.1 seconds

New ELB object file :
File TANK. QO created
Total errors detected : None
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4.3

Sample listing

Example of an ELB Listing File

ELB listing file for the examplein Section 1 (see 1.3).

ELB V40.6 TANK

06/03/92 10: 28:48: 0490 Page 1

Line Loc Text
1 UNI T_CLASS @ANK : UCN ALI AS TANK DESCRI PTI ON
2 ALl AS
3 @NDP . PROCMODL ALl AS PROCESS MODULE DATA PO NT
4 @/ALVE : DI GCOM ALI AS FLOW VALVE
5 DDB( 300)
6 @OTALlI Z ©  REGPV ALl AS TOTALI ZER PO NT
7 DDB( 301)
8 QlmMT : NUMBER ALI AS TARGET LEVEL FOR TANK
9 DDB( 302)
10 @H CH : NUMBER | DENTI FI ES WHI CH TANK
11 DDB( 303, | NTEGER)
12 END ALI AS
13
14 UNI T_I NSTANCE @ANK = " TANK1" SPECI FI C DESCRI PTI ON FOR TANK1
15 @NDP = FILL1 TANK1 PROCESS MODULE DATA PO NT
16 @/ALVE = VALVElL TANK1 FLOW VALVE
17 @OTALI Z = TOTALI Z1 TANK1 TOTALI ZER PO NT
18 QlmMT = 100 TANK1 FILL LIMT
19 @WH CH =1 NUMBER | DENTI FI ES TANK 1
20 END UNI T_I NSTANCE
21
22 UNI T_I NSTANCE @ANK = " TANK2" SPECI FI C DESCRI PTI ON FOR TANK2
23 @NDP = FILL2 TANK2 PROCESS MODULE DATA PO NT
24 @/ALVE = VALVE2 TANK2 FLOW VALVE
25 @OTALlI Z = TOTALI Z2 TANK2 TOTALI ZER PO NT
26 @QIMT = 200 TANK2 FILL LIMT
27 @\WH CH = 2 NUVBER | DENTI FI ES TANK 2
28 END UNI T_I NSTANCE
29
30 UNI T_I NSTANCE @ANK = " TANK3" SPECI FI C DESCRI PTI ON FOR TANKS3
31 @ NDP = FILL3 TANK3 PROCESS MODULE DATA PO NT
32 @/ALVE = VALVES TANK3 FLOW VALVE
33 @OTALI Z = TOTALI Z3 TANK3 TOTALI ZER PO NT
34 @QIMT = 300 TANK3 FILL LIMT
35 @WH CcH = 3 NUVBER | DENTI FI ES TANK 3
36 END UNI T_I NSTANCE
37
38 END UNI T_CLASS
39
Continued on next page
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4.3 Example of an ELB Listing File, continued

Sample listing , Continuation of the ELB listing file for the examplein Section 1.
continued

*¥rxkkxkx  NO ERRORS DETECTED
New EL object file
File TANK. QO created

OPTI ONS SELECTED : NONE

TI ME STAMPS

Di splay Conpatibility : 06/03/92 10:28:48: 0490

Program Conpatibility : 06/03/92 10:28:48:0490

Equi prent Li st Source : 06/01/92 11:15:35:0000

Unit I nstance TANK1 . 06/03/92 10:28:48: 0490

Unit I nstance TANK2 . 06/03/92 10:28:48: 0490

Unit I nstance TANK3 : 06/03/92 10:28:48: 0490

Time stamps There are four kinds of time stamps appearing at the end of the ELB listing:

» Display Compeatibility—indicates when alias names, their data types, or
their DDB locations were created or last changed. Custom schematics
that were compiled with this Equipment List object |oaded, are impacted
when this time stamp changes.

* Program Compeatibility—indicates when alias names or their data types
were created or last changed. CL programs that were compiled with this
Equipment List object included, are impacted.

» Equipment List Source—indicates when the Equipment List sourcefile
was created or last modified.

+ Unit Instance—indicates when an individua Unit Instance was first
created or last modified. There will be one time stamp for each Unit
Instance.
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5.1

Introduction

Preparation

Section 5—-Using Equipment List in CL

Overview

As explained by example in Section 1, Equipment List is used with generic
CL sequence programs so that you can write a single source program that
can be used to control a number of similar Equipment Units. This section
explains how to compile generic CL sequences that include Equipment List
object files.

Before writing a generic CL sequence program, you must perform the

following steps:
Step Action

1 Prepare a virtual model (refer to 1.2).

2 Assign alias names to the virtual tags and constants.

3 Prepare the Equipment List source file.

4 Build the real points in the system.

5 Configure Equipment List support in each US that will be used to
compile generic CLs (refer to 2.3).

6 Build the Equipment List (error-free).

7 Determine the control strategy (what the CL sequence will do).
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5.2 Preparing a Generic CL Source File

Including the In the sequence program source file, include the Equipment List object file
Equipment List inthefirst linethat is not acomment line. The syntax isasfollows:
%4 NCLUDE_EQUI PMENT_LI ST <EL_Obj ect _Pat hName>

Y ou do not need to include the .QO suffix in EL_Object_PathName (it is
optional). You may include afull pathname, or only the object file name.

If you specify only the object name (TANK in the example), the User
Default Path isused. If the full path is specified in the include statement,
but you wish to use a different device and volume name at compile time, the
Override EL Path (-OEP) switch may be used (see 5.4).

Use alias names In the generic CL program source file, use the alias names (preceded by an
@) that were defined in the Unit Class portion of the Equipment List source
file. Thealias names are used in place of the specific tag names and
constants. Refer to the example below.

Example The following example isthe same asused in Section 1. It illustratesthe
use of alias names and the use of the %INCLUDE_EQUIPMENT _LIST
directive.

% NCLUDE_EQUI PMENT_LI ST TANK

SEQUENCE FILL (APM PO NT @NDP)

EXTERNAL @/ALVE, @OTALI Z

PHASE ONE
SET @OTALI Z. COWAND =  STCP -- I NI TI ALI ZE TOTALI ZER
SET @OTALI Z. COWAND =  RESET
SET  @OTALI Z. AVTV = @IMT -- DESI RED TANK FI LL AMOUNT
SET  @/ALVE. MODATTR = PROGRAM

SEND: "CHARG NG TANK WTH ", @QIM T, " GALLONS"

SET @OTALI Z. COWAND =  START -- START TOTALI ZER

OPEN @/ALVE -- BEG N FI LLI NG TANK

WAI T @OTALI Z. AVTVFL = ON -- WAIT FOR DESI RED FI LL AMOUNT
CLOSED @/ALVE -- CLCSE THE FI LL VALVE

SET  @OTALI Z. COWAND STOP -- AND STOP THE TOTALI ZER

SEND: "TANK CHARGED WTH ", @QIM T, " GALLONS"

END FI LL

38 Equipment List Reference Manual 11/97



5.3 Compiling a Generic CL Source File

Configure EL support Y ou must configure Equipment List support on the US that you will use to
compile the generic CL. See Section 2.

Set default paths Compiling a generic CL sequence program is exactly the same as compiling
aprogram that is not generic. After preparing the CL sourcefile, the next
step would normally be to set up default paths for CL SOURCE/OBJ,
and USER DEFAULT PATH (for ELB objects). From the Universal Main

Menu, select Sgﬁ_fﬂgg , and then select | MODIFY VOLUME PATHS|.

Invoking the compiler The compiler isinvoked from the Command Processor by entering the
following command:

CL <fil ename> [-<option switch>]...

For further information on the compiler operation, including setting
pathnames and the use of compiler command options (switches), refer to
the appropriate Data Entry manual (PM, APM, or MC). Three command
options have been added—they are covered in this manual (see 5.4) aswell
asin the respective CL Data Entry manuals.

Multiple objects When a generic CL program is compiled, the CL Compiler generates
multiple object files—one for each Equipment Unit. This can be observed
by watching the messages that appear on the Command Processor display
during the compile. Y ou will see multiple executions of Pass 2 and Pass 3.
The following example shows the Command Processor display asthe
generic CL program TANK.CL iscompiled.

CL TANK - UL

El apsed tine for Pass 1 = 3.7 seconds
El apsed tine for Pass 2 = 3.1 seconds
El apsed tine for Pass 3/APM = 4.1 seconds
El apsed tine for Pass 2 = 10. 9 seconds
El apsed tinme for Pass 3/APM = 5.8 seconds
El apsed tinme for Pass 2 = 3.4 seconds
El apsed tine for Pass 3/APM = 4.1 seconds
El apsed tine for Listing = 27.6 seconds
El apsed tine for Compilation = 63.1 seconds

nj ect File 30518994. NO for Instance TANK1 creat ed
nject File 30519994. NO for Instance TANK2 creat ed
oj ect File 30520994. NO for Instance TANK3 creat ed
Errors detected : None
Notes : 1

Continued on next page
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5.3 Compiling a Generic CL Source File, continued

Listing file changes

There are anumber of differencesin thelisting (.LS) file when generic CL
is compiled:

If an error exists that affects one or more, but not all, Unit Instances,
there will be an error message in the listing for each Unit Instance that is
affected. If an error existsthat affects all Unit Instances, there will only
be asingle error message in the listing.

Alias names used in the CL program will beincluded in the XREF listing
if you request one to be generated by the compiler.

The listing includes the object file names for each Unit Instance, and the
size of each object file.

The listing includes the following time stamps:
— CL Source Program

— Equipment List Source

— Program Compatibility

— A time stamp for each object file.

The Equipment List Object pathname used is specified. This could be the
pathname specified in the %INCLUDE_EQUIPMENT _LIST directive,
the pathname specified by the User Default Path, or the pathname
specified on the command line if you used the Override Equipment List
Path option (see 5.4) when compiling.

The listing includes a list of switches used, including the new switches
described in 5.4.
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54 New CL Compiler Command Options

Three new options

The —OEP option

The —Ul option

There are three new optionsin the CL Compiler to support generic CL. The
following table shows their availability for AM, MC, AMC, PM, and APM:

Compiler Option AM MC | AMC | PM | APM
—OEP  Overwrite EL Path N Y Y Y Y
Ul Unit Instance N
—OPT  Optimize N

Override Equipment List Path—The—-OEP (or -OVRWRTELP) option
overrides the device name and volume name specified in a
%INCLUDE_EQUIPMENT _LIST statement and/or the User Default Path.
This option does not include and cannot override the object file name.
Form:

-CEP <devi ce>vol ume>
Examples:

-OEP NET>TEST
—-CEP $f 1>ELB

Unit Instance Only—The-Ul (or “UNITINST) option causes only the
specified Unit Instance of an included Equipment List to be compiled.
Form:

—Ul <unit_instance_name>

If no errors are detected during compilation of the selected Unit Instance:

* Alisting (.LS) file, and an object (.PO, .NO, or .MO) file for that Unit
Instance, are generated. Any existing listing file, and object file for that
Unit Instance, are overwritten.

* Noerror listing (.LE) fileis generated and any existing .LE fileis
deleted.

If any error is detected during the compilation of the selected Unit Instance:

* Anerror listing (.LE) fileis generated that includes error information
only for that Unit Instance. If a.LE file aready exists, it is overwritten.

* Nolisting (.LS) or object (.PO, .NO, or .MO) files are generated; thus,
any existing listing or object files are not replaced.

Continued on next page
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54 New CL Compiler Command Options, continued

The —OPT option

Optimize Object Generation—The—-OPT (or “OPTIMIZE) option is used to
reduce compilation time. When ageneric CL is compiled with the—-OPT
option, the compiler will compile only those Unit I nstances that require
compilation. Note: The—OPT option is not available for the Multifunction
Controller.

When the —OPT option is specified, the compiler determines, for each Unit
Instance, whether a new object needs to be generated. It does this by
checking time stamps in the CL sourcefile, the Equipment List object file,
and the CL object files for each Unit Instance.

It will compile aUnit Instanceif:

» TheCL sourcefile haschanged. Thetime stamp has changed since the
last compile.

» TheEquipment Ligt object file haschanged for the Unit Insance The
time stamp for a specific Unit Instance in the Equipment List object file
has changed from the value recorded in the CL object file for that Unit
Instance.

* TheCL object for the Unit Instance haschanged. The CL object filetime
stamp for the Unit Instance has changed from the value recorded in the
Equipment List object file since the last compile. This could be caused
by deleting the object file or by copying an older version into the CL
SOURCE/OBJ directory.

» TheEquipment Ligt object filehaschanged. Thetime stamp for program
compatibility in the Equipment List object file has changed from the value
recorded in the CL object files. All Unit Instances will be compiled even
if the—OPT option is used.

If no errors are detected during compilation of one or more Unit Instances:

* A generic CL lisgting (.LS) file is generated and the information for all
Unit Instancesisincluded. Existing .LSfileisoverwritten.

* Noeror listing (.LE) fileis generated and any existing .LE fileis
deleted.

If an error is detected during compilation of one or more Unit Instances:

* Anerror listing (.LE) fileis generated that includes error information for
those Unit Instances. If a.LE file already exists, it is overwritten.

* Nolisting (.LS) or object (.PO or .NO) files are generated; thus, any
existing listing or object files are not replaced.
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5.5 Loading Generic CL

Copy thefiles to &Enn

Compiling ageneric CL program without errors resultsin a CL object
(executable) file for each Unit Instance defined in the Equipment List that is
included in the CL source. Conceptually, the CL object filesthat you obtain
using Equipment List in generic CL are the same object files that you would
obtain if you did a separate compile without Equipment List for each Unit
Instance, using the specific tagnames and constants for each Unit Instance.

All of the object files generated by the compile will be in the same
volume/directory as the CL sourcefile. These object files must be copied or
moved to your & Enn volume/directory (nnisthe HWY or UCN number).
Refer to the appropriate Data Entry manual for information about creating
and using this volume/directory.

Load the CL Cdll up the Detail Status display for the Process M odule Data Point that you
specified in each Unit Instance in the Equipment List sourcefile. Load the
sequence program in each.
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5.6

Sample Listing

Example of a CL Listing File

CL Ligting file for the examplein Section 1 (see 1.4).

CL V40. 30 TANK 06/03/92 16:08: 35: 4663 Page 1
Line Loc Text
1 % NLUDE_EQUI PMENT LI ST TANK
2
3 SEQUENCE FILL (APM PO NT @NMNDP)
4
5 EXTERNAL @/ALVE, @OTALI Z
6
7 PHASE ONE
**NOTE ** All enabled abnormal handl ers are di sabl ed
8
9 1 SET @OTALI Z. COWAND = STOP -- I NI TI ALI ZE TOTALI ZER
10 2 SET @OTALI Z. COMMAND =  RESET
11 3 SET @OTALI Z. AVTV = @IMT -- DESIRED TANK FI LL AMOUNT
12 4 SET @VALVE. MODATTR = PROGRAM
13
14 5 SEND: "CHARG NG TANK WTH ", @I M T, " GALLONS"
15
16 6 SET @OTALIZ. COMMAND = START -- START TOTALI ZER
17 7 OPEN @/ALVE -- BEGA N FI LLI NG TANK
18 8 WAI T @OTALI Z. AVTVFL = ON -- WAIT FOR DESI RED FI LL AMOUNT
19 9 CLOSED @/ALVE -- CLCSE THE FI LL VALVE
20 10 SET @OTALI Z. COMVAND = STOP -- AND STOP THE TOTALI ZER
21
22 11 SEND: "TANK CHARGED WTH ", @QIMT, " GALLONS"
23
24 END FI LL
25
¥kxxkxxk  No errors detected
Continued on next page
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5.6 Example of a CL Listing File, continued

Sample listing, Continuation of the CL listing file for the examplein Section 1.
continued

6 Bl ocks of object code out of a naximum of 392 bl ocks
hj ect File 30518994. NO for instance TANK1 or eat ed

6 Bl ocks of object code out of a nmaxinmum of 392 bl ocks
nj ect File 30519994. NO for instance TANK2 or eat ed

6 Bl ocks of object code out of a nmaximum of 392 bl ocks
oj ect File 30520994. NO for instance TANK2 or eat ed

OPTI ONS SELECTED : - UPDATELI B
Equi prent List Object : NET>JI MK>STANK

TI ME _STAMPS:

CL Source Program . 06/04/92 13:21:01:0000
Equi pnent Li st Source : 06/01/92 11:15:35:0000
Program Conpatibility : 06/03/92 10: 28:48:8730
Unit Change TANK1 : 06/03/92 10: 28: 48: 8730
Unit Change TANK2 : 06/03/92 10: 28:48: 8730
Unit Change TANK3 : 06/03/92 10: 28: 48: 8730
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Section 6 — Using Equipment List in Schematics

6.1 Overview

Introduction As explained by the example in Section 1, Equipment List is used with
generic schematics so that you can build a single schematic that can be used
to monitor and control a number of similar Equipment Units. This section
explains how to build generic schematics that include Equipment List object

files.
Preparation Before building a generic schematic, you must perform the following steps:
Step Action
1 Prepare a virtual model (refer to 1.2).
2 Assign alias names to the virtual tags and constants.

3 Prepare the Equipment List source file. IMPORTANT—Remember
that all alias names that will be used in schematics require a DDB
definition.

4 Build the real points in the system.

5 Configure Equipment List support in each US that will be used to
build, compile, or display generic schematics.

6 Build the Equipment List (error-free).

An aias name cannot be used with an actor or collector that requires a
specific entity id as an argument. For example:

i f ACKSTAT(tagl) = UNAKALRM then s red blink
el se if ACKSTAT(tagl) = AKDALRM then s red no blink

In this example, tagl must be an actua point built on the system—it cannot
be an dias name.
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6.2 Introduction

Purpose of generic
schematics

Alias-named DDB

In a generic schematic, you use alias namesin the display in place of actud
tag names and constant names. For example, you use alias names when
you define parameter values to be displayed. A new Picture Editor runtime
actor can be used with initia and normal targets. It allows you to select the
actual tag names and constants from a particular Unit Instance and use them
in place of the alias values. Using thistechnique, you can use asingle
generic schematic with a number of similar Equipment Units. Refer to the
simple examplein 1.5.

Alias names used in schematics do not include the @ character. Thisis
different from CL usage.

The alias names from Equipment List object files that are loaded into a
schematic with the new LOADEQ command (see 6.3) are stored in an area
of local DDB called dias-named DDB. If the new runtime actor EQ_List
(see 6.4) isused in theinitial target, the alias namesin the alias-named DDB
can beinitialized with values from a specified Unit Instance. This means
the schematic will display values from the specified Unit Instance when the
schematic isfirst called up. (For information on theinitial target, see the
DEFINE command in the Picture Editor Reference Manual .)

The EQ_L.ist actor can be put in normal targets. Thisallowsthe user to
change the contents of alias-named DDBs by target action, thereby
displaying values from user-selected Equipment Units.

Some limits
* A schematic can be loaded with a maximum of eight Equipment List
object files.
* An Equipment List can have a maximum of 200 DDB definitions.
Continued on next page
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6.2

Picture Editor search

order

Introduction, continued

Theid search order for the Picture Editor is asfollows:

Order Searched

What is Searched

1

System DDB (Examples: INTO1, STRINGO01)

2

User-defined DDB (This is defined in the .DF file and
loaded by the LOAD command.)

Alias-named DDB (This is defined in the Equipment List
object file and loaded by the LOADEQ command.)

System Entity (POINT ID.)

If you define the same name in the Equipment List and as apoint id, the
Picture Editor searches the alias-named DDB before the point ids are
searched. Therefore, the Picture Editor cannot access this system entity

name.

If you define the same name in the Equipment List asin the User-defined
DDB, the Picture Editor displays an error and the EL object or the User
Definition file will not be loaded.
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6.3 New Picture Editor Commands

Three new commands

LOADEQ
Load Equipment List

There are three new Picture Editor commands to support the Equipment List

function. They are:

* LOADEQ—Load Equipment List. Bringsthe alias names of the
Equipment List object file into the schematic. Thisalows generic (alias)
names to be used in the schematic.

* UNLOADEQ—Unload Equipment List. Used to delete alias names of
an Equipment List object file from the schematic.

o LISTEQ—List Equipment Lists. Liststhe Equipment Lists aready
loaded to the schematic.

Syntax: LOADEQ nnnn  Or  LDQ nnnn

where nnnn isthe full or partial pathname of the Equipment List object file.
Refer to the Set Pathname command in the Picture Editor Reference Manual
for acceptable forms of nnnn. The file is assumed to have the suffix of
.QO, but this suffix is not included in the command.

Use: The LOADEQ command is used to load the alias names that have
DDB locations defined in the Equipment List object file. These alias names
are used in the same manner aslocal DDB namesin the schematic. During
building of a schematic, amaximum of eight different Equipment List object
files can be loaded to the Picture Editor.

Examples LDQ NET>ELB>REACTOR
or LDQ REACTOR

Error conditions

* If eight Equipment List object files were aready |oaded to the Picture
Editor and the user attempts to load a ninth object file, then an error
message is displayed and the LOADEQ command is rejected.

* If the name of the Equipment List object fileisthe same asonethat is
already loaded (even if the pathname is different), the Picture Editor
returns an error and the fileis not |oaded.

« If duplicate names among the Equipment List files and the user-defined
DDB files are encountered, the Picture Editor returns errors and the
LOADEQ command isrgected. If aduplicate name between the dias
names of an Equipment List file and the Standard DDB is encountered,
the Picture Editor uses the Standard DDB variable instead of the alias-
named variable.

 If different alias names are assigned to the same location, the Picture
Editor returns an error and the LOADEQ command is rejected.

Continued on next page
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6.3 New Picture Editor Commands, continued

UNLOADEQ
Unload Equipment List

LISTEQ
List Equipment Lists

LOAD command—new
functions

Syntax: UNLOADEQ nnnn Or  ULDQ nnnn
where nnnn is the name of an Equipment List object file that was previousy
loaded to the Picture Editor by the LOADEQ command.

Use: Thiscommand is used to unload (delete) the Equipment List object
filethat is specified by the argument, from the Picture Editor if it exists
there. The alias-named local DDBs of the unloaded Equipment List object
file cannot be referenced in the schematic after the UNLOADEQ command.
Even if the alias names of the unloaded Equipment List object file are used
in the schematic before they are unloaded, an error will be generated at
compiletime.

When the UNLOADEQ command is used with no argument, the Picture
Editor responds with the following prompt:

All EQ files will be deleted. Press ENTER to continue/CANCEL to abort.
Pressing will delete all loaded Equipment List object files, while
pressing aborts the command.

Example  ULDQ REACTOR

Error condition: If the specified Equipment List object file does not exist in
the Picture Editor, an error message is generated.

Syntax: LISTEQ or LSQ

Use: Thiscommand isused to list all the Equipment List object pathnames
currently loaded to the Picture Editor. Thelist isdisplayed onthe main

editing display. Pressing the key removes the displayed list.

Example  LSQ

The load command is used to specify user-defined local and global DDBs.
This command can be used even if the user uses Equipment List alias-
named DDBs in the schematic.

If the Equipment List object is aready |oaded when the LOAD command is
used, the Picture Editor performs the following error checking for conflict:

» Checksfor name conflict with alias-named DDBs already |oaded.
¢ Checksfor index conflict with alias-named DDBSs.

If errors are found, they are displayed and the LOAD command is rejected.
The reason for these checksis to anticipate runtime errors because dias-
named DDBs are assigned values at runtime.
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6.4 The EQ_LIST Actor

Purpose

Calling EQ_LIST

Parameters

This actor alowsyou to initialize or change the alias-named DDBsto values
from a specific Unit Instance. Thisallows you to specify the Unit Instance
whose values will be displayed when the schematic isinvoked, and it
allows you to use targets to switch to other Unit Instances without recalling
the schematic.

Calling Sequence:

EQ LI ST(equi pnent _|i st_object _fil enane, unit_instance_nane)
Examples

A string type global DDB is usually used to specify the Unit_Instance name

if thisactor is put in theinitial target. The global DDB has to be set before
invoking the generic schematic. An example of thisusageis:

EQ LI ST(“REACTOR', G _STR(STR01Q))
Y ou can also specify the Unit_Instance directly, as shown in this example:
EQ LI ST(“ REACTOR’, ” REACTORL”)

If you enter the actor name without parameters, the Optional Parameter
Entry Form will appear for you to enter data:

Reference EQ_LIST

Enter EQ List Object Filename | ‘o |

Enter Unit Instance Name | “ o |

The Equipment List object file nameis the name that was used in the
LOADEQ command to load the object file to the Picture Editor.

The Unit Instance name is the name of a specific Unit Instancein the
Equipment List. This Unit Instance provides the specific tag names and
constant names that are placed in the alias-named DDB, and therefore
become the actual values displayed on the schematic.

Continued on next page
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6.4 The EQ _LIST Actor, continued

Configuring the
pathname

Using the actor

For more information

When you call up ageneric schematic, the schematic must have access to
the Equipment List object file or files that were loaded when the schematic
was built and compiled. Y ou can put the Equipment List object file or files
in the same volume/directory as the schematic object file. Alternatively, you
can place the Equipment List objectsin adifferent volume/directory, but that
volume/directory must be defined in SCHEMATIC PATHNAMES in the
Pathname Catalog in the Area Database. Note, however, that the search for
Equipment List objectsisdonein reverse order. Therefore, for maximum
performance, you should configure the schematic path at the beginning of
the search list, and the Equipment List object file at the end of thelist.

The EQ_LIST actor may be used in the initial target in order to initialize
alias names in the schematic to values for a specific Unit Instance. Thisis
highly recommended, because if theinitia target is not used, the alias name
values will indicate bad values when the schematic isinvoked. For more
information on the initial target, refer to the DEFINE command in the
Picture Editor Reference Manual in this binder.

The actor may aso be used in normal targets, allowing you to change the
Unit Instance that is displayed without recalling the schematic. Refer to the
simple examplein 1.5.

The actor may not be used in button configuration.

For additional information on the EQ_LIST actor, refer to the Actors
Manual in thisbinder. The material includesinformation on runtime error
messages that can occur when using Equipment List with schematics.
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