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About This Publication

This publication provides instructions for the following tasks:
» Creating CL/PM source files, and entering and editing data in the source files

» Using the Engineering Personality's Utilities to manage and manipulate files related to
CL/PM

 Using the CL/PM Compiler commands and options that are part of the COVMAND
PROCESSCR activity on the Engineering Main Menu

This publication supports TDC 3000X software releases 500.
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INTRODUCTION
Section 1

This section provides
A description of the intended use for this publication.

» References to other publications needed or useful for compiling and loading CL/PM
sequences.

1.1 WHO THIS PUBLICATION IS INTENDED FOR

This publication is prepared for use by people such as process engineers, control-system
engineers, and application engineers who need to install custom functionsin a TDC 3000X
System, using the Control Language/Process Manager (CL/PM).

1.2 HOW TO USE THIS PUBLICATION
Use this publication when

* Y ou need to determine what work must be accomplished before you can install or
modify a CL/PM sequence program. Section 2 should be especially useful for this
purpose.

* You areready to install anew CL/PM sequence program or to change an existing
CL/PM sequence program.

The expected use of Sections 2 through 5 of this publication is as follows:

* Section 2 — Prerequisites—Use this section to determine what must be available to
install or to change CL/PM sequence programs and what startup tasks must be
compl eted.

 Section 3—Typical CL/PM Data Entry Sessons—Use this section to review the mgjor
stepsininstaling or changing a CL/PM sequence program and the recommended order
of those steps.

 Section 4 — Engineer's K eyboar d—Use this section when you don't know or are not
sure of the effect of pressing a key on the Engineer's Keyboard.

« Section 5— Commands—Use this section to determine the detailed steps in executing
the commands used to install or to change CL/PM sequence programs, and for a
description of the functions of the CL/PM compiler.

 Section 6—Error Indicationsand Recover y—This section provides guidancein
recovering from human errors.
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 Index—An aphabetized list of CL/PM data entry topics with references to paragraph
numbers in Sections 1 through 6.

Before using the procedures in Sections 3 through 5 of this publication, you should review
the publications mentioned under 1.3.

1.3 RELATED PUBLICATIONS

The following are publications that contain reference information related to CL/PM data
entry, or provide procedures that are related to CL/PM data entry.

 Control Language/Process Manager Reference Manual, PM27-510, in the
| mplementation/Process Manager - 2 binder. This manual defines the Control
Language, including its environment. The language's e ements, syntax, and rules are
defined. Also defined are the relationships of the parts of CL/PM sequence programs
and their sizes and limitations.

e Control Functions—Thisisa set of two publications, one that covers data acquisition
and control functions that are independent of the nodes that participate in the functions,
and one for PMMs.

System Control Functions, SM09-501, in the Implementation/Sartup &
Reconfiguration - 2 binder

Process Manager Control Functions and Algorithms, PM09-500, inthe
| mplementation/Process Manager - 1 binder

 Engineer's Reference Manual, S\M09-505, in the Implementation/Startup &
Reconfiguration - 2 binder. Provides guidance and tips that are useful in designing and

implementing the system configuration, and in starting up the TDC 3000X System.

» Parameter References—This publication provides information about all standard
parameters, including parameter names, data types, value ranges, and access levels.

Process Manager Parameter Reference Dictionary, PM09-540, in the
I mplementation/Process Manager - 2 binder

» System Sartup Guide - Cartridge Drive, SW11-504, in the Implementation/Startup &
Reconfiguration - 1 binder. We recommend that you use this guide the first time you
use any of the activities on the Engineering Main Menu. It provides step-by-step
procedures for all available configuration activities. This guide defines 31 system
startup tasks. Task 28 is Build, Compile, and Load CL/PM Sequence programs.

 Data Entity Builder Manual, S\V11-511, in the Implementation/Engineering Operations
- 1 binder. This publication describes the use of the Data Entity Builder (DEB). The
DEB isused for eight of the activities on the Engineering Main Menu. Of those eight,
data-point building is the most important to CL/PM data entry, because it is used to
build the data points that CL/PM sequence programs work with.

CL/PM Data Entry 1-2 9/95



1.4

» Command Processor Operation, SW11-507, in the Implementation/Startup &
Reconfiguration - 1 binder. This publication provides instructions for the use of al of
the functions available through the Command Processor selection on the Engineering
Main Menu. Utilities are used to set up default volume pathnames, to manage volumes
and files, including those used by CL/PM, to catalog and list the content of volumes
and files, and to display and print the content of CL/PM files.

 Text Editor Operation, SWV11-506, in the Implementation/Engineering Operations - 3
binder. This publication defines how to usethe Text Editor. It isused to create CL/PM
source files on user volumes, and to enter and edit information in thosefiles.

* Process Operations Manual, S\V11-501, in the Operation/Process Operations Binder.
This manual providesinstructions for use of the Universal Station's Operator
personality. CL/PM (sequence) programs are loaded in the PMM through this
personality.
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PREREQUISITES FOR A CL/PM DATA ENTRY SESSION
Section 2

Use this section to determine what must be available to install or to change CL/PM programs, and
what startup tasks must be completed.

2.1 PRECEDING SYSTEM STARTUP TASKS COMPLETED

Y ou can create CL/PM source files, enter datain them, and edit them at any time the
Universal Station's Universal Personality or Engineering Personality isloaded. CL/PM
programs can be compiled and loaded ONLY after configuration and loading of PMMs
(System Startup Task 32) iscomplete. See the Tasks shown in the System Sartup Guide
for further information.

CL/PM data entry consists of creating source files, compiling them, and loading them into
PMMs, where they will be executed.

A sequence program (the .PO object file, which must be on Volume & Enn—refer to
heading 3.2.2) isloaded into a PMM Process Module Data Point (a sequence slot in the
PMM) from the Process Module Detail display in the Universal Station's Process Operator
personality. Toload a CL/PM program, at least one US must be running the Operator
Personality, so System Startup Task 30 must be compl eted.

2.2 USER VOLUMES ESTABLISHED WITH SUFFICIENT CAPACITY

Y ou will store your CL/PM source files on user-volume removable media (floppies or
cartridge disks) or in user volumes on an HM. The CL Compiler createslisting files, error-
listing files, and object files on the volume that contains the source file (Table 2-1 lists all of
the volumes used in CL/PM dataentry). You will find it easiest to use the HM.

Whether you use removable media or the HM, you must configure one or more user
volumes with sufficient capacity to store all of your source files and the Compiler-generated
files.

Unless you create an unusualy large number of CL programs, the CL user volumes will be
much smaller than those that contain IDFs with DEB-built entities. Guidelines for
estimating the size of CL-user volumes are provided under 7.2 in the Engineer's Reference
Manual.

Y ou can use Task 4 (removable media) or Task 10 (HM) to configure your user volumes (see
heading 3.2.2). User volumes should be configured in Task 10 during the initial startup, but
the HM volume configuration can be changed to include user volumes by using the on-line
reconfiguration procedures (see Network Data Entry in the Implementation/Sartup &
Reconfiguration - 1 binder). For amore detailed explanation of floppy formatting, refer to
Command Processor Operation in the Implementation/Engineering Operations - 1 binder.

We recommend that you periodically copy any CL-user filesyou have on an HM to
removable media so that you can recover them should something cause the data on the HM
to belost. Usethe Copy command to do this.
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2.3 ENGINEERING PERSONALITY RUNNING AND NEEDED VOLUMES
AVAILABLE

All of the activities described in this publication take place at a Universal Station with the
Engineering Personality running. To begin any of these activities, the Engineering Main
Menu must be on the screen. To load the Engineering Personality and to get the Main
Menu on the screen, you can use Task 2 of the System Sartup Guide, or refer to the
Engineer’ s Digest (pocket guide).

Table 2-1 lists all of the volumes and filesinvolved in installing and changing CL/PM
programs. These volumes should be available on an HM or on removable media as
needed. Itiseasier to have them on an HM, so mounting and dismounting disksisn't
necessary.

Table 2-1 — Volumes and Files Used in Installing and Changing CL/PM Programs

File Name

Volume and Suffix Use

&0V1 (Several) Engineering Overlay 1—contains the Text Editor, Utilities,

and Data Entity Builder (DEB)

&0V2 (Several) Engineering Overlay 2--contains the CL Compiler

&NMG (Several) Contains the NIM GDFs

&EnNn (see 3.9) Contains CL/PM object (.PO) files

CL (filename).CL CL/PM source file (created by the user)

" (uppssiii).PO CL/PM object file (created by the Compiler)
(flename).LS CL/PM listing file (created by the Compiler)
(filename).LE CL/PM error listing file  (created by the Compiler)

Note: CL is a user volume that can have any user-defined name. "CL" is the default name
that appears on the Modify Default Volume Path Names display. You can change the
name on that display to the name of your user volume.

2.3.1 Universal Station and Volume Handling Guidelines

CL data entry requires a Universal Station that has an Engineer's Keyboard. It's useful to
have a printer connected to the US so that you can make printed records of your work. If
you are using removable media, the US should have two drives connected to it, so that the
transfers will be faster than if they have to go over the LCN.

Execution of any command that can change the system database or the process database
requires the key switch on the Operator Keyboard to be in the ENGR position. It is easiest
to check the switch when you start a session and leave it in ENGR until you are finished.

It is very helpful to have another Universal Station in the same console with the Operator
Personality running. Y ou can then look at the detail displaysfor the points associated with
your CL/PM programs, to verify that parameter values mentioned in this publication are as
described, and to see the effects of your work.
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It is easiest to have one or more user volumes for your CL/PM files (see Table 2-1) on an
HM (Startup Task 10) and to have the complete software complement on an HM (Startup
Task 16). If you use removable media, it's easiest to use one user volume for al CL/PM
files, and you need to mount and dismount disks, as needed. For example,

» When using the Text Editor or Utilities, & OV 1 should be in one drive and your user
volumein the other.

» When you enter CL from the COMMAND PROCESSOR to use the CL Compiler,
& OV 2 should be in one drive and your user volume in the other.

Before you begin any activity on the Engineering Main Menu, you should select
SUPPORT UTILITIES and check the Modify Default Volume Path Name display to see
that the correct sources ($Fn or NET) and the correct volume names are entered. |If not,
change and then press ENTER.

2.4 PREREQUISITES FOR A CL/PM COMPILE AND LOAD SESSION
Before CL/PM programs can be compiled the following must be true:

A. ThePMM Node Configuration must be built and loaded (System Startup Task 32).
This entity must specify a nonzero number of process module sots to be ableto run
seguences.

B. If the compilation of the CL/PM program will add wordsto the NIM Library, there
must be enough space left in that entity.

C. The Process M odule Data Point, to which the sequence will be loaded, plus any other
data points that the sequence references by entity name, must be built and loaded.

Before CL/PM programs can be loaded, the following must be true:

A. The PMM that will receive the CL/PM program must be loaded and running with the
Process Module state of OFF. Any PMMs that contain Data Points that are referred
to by the CL/PM program should bein OK state in order to avoid run time errors.

B. There must be sufficient sequence memory in the dot to accept the CL/PM program.

C. The preparations described under 3.2.2 must be completed; this includes ensuring

that the .PO (object file) isin volume & Enn, where nn = UCN number the PMM is
on (UCN number of the bound data point).
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TYPICAL CL/PM DATA ENTRY SESSIONS
Section 3
3.1 HOW TO USE THIS SECTION
Typica CL/PM dataentry sessions are described in this section for these two reasons:
» To provide an overview of typical sessionsfor new users.
* To define the order in which we recommend you accomplish the major steps.

Referencesto detailed instructions for these major steps are provided.

3.2 INSTALLING A CL/PM SEQUENCE PROGRAM

Use the following major stepsto install a CL/PM sequence program or to change one.

1. From the Engineering Main Menu, e ™~
select SUPPORT UTI LI TI ESand ‘ e e
then select MODI FY VOLUME PATHS. . :

On the Modify Default Volume ST owmons oo momw  momw
Path Names Display, check that g o smm  sowmw | woms  momson
the pathnames for the following mma  geeuus  momw  mammo oowrony
volumes are correct S4ENT uEmgnion amgson: | @agron: | @elcons
(see Table 2-1): Y T Y

CL SOURCE/ OBJ -
examples; $F2>CL> or NET>CL> oaes | T | e | e

CL OVERLAY - 2981
examples, $F1>&0V2>

or NET>&0V2>

USER DEFLT PATH
examples; $F2>CL>
or NET>CL>

If necessary, correct the pathnames and press ENTER. The display reappears with
al pathnamesin blue.

NOTE

If you are using removable media, just before you enter CL from the COMMAND PROCESSOR
display, mount &0V?2 in the drive indicated by its pathname. Once the compiler overlay is read
in, you no longer need the &0V?2 disk/diskette.
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2. Usethe Text Editor to create

the sourcefile (see 5.2.1) on
the CL Source/Object
Volume named in step 1.

. Compilethe CL sourcefile
(see5.3.2). If you use the
-UL option, sequence names,
phase names, step names,
subroutine names, abnormal
condition handler names,
self-defining enumeration
state names, and SEND string
items are automatically entered
inthe NIM Library.

If errors are detected, an error file
(filename).LE

is created on the CL Source/Obj volume,
where (filename) is the name of your
sourcefile.

If no errors are detected,

thesefiles are created on the

CL Source/Obj volume:

(filename).LS

(uppssiii).PO

Text
Editor

'l%%%{%‘%llllll

CL Source/Obj. Vol.

name.CL

name.LS

3.2

—»[ name.CL

CL Source
File

2982

Engineering
Personality

uppssiii. PO

NIM

[ -

Load

; Copy Object File to

&Enn Volume or
Directory; Refer to
Step 7 and 3.2.2

v

Process
Module

ﬁ Detail Display

Process Module
Data Point

PMM

Sequence
Memory

Process
Operator
Personality

2983

Where (filename) is the name of your source file and (uppssiii) is the object file name,

in the following format:

u isthe UCN number of the bound data point (because only one digit is
provided, UCNs 10 through 20 are represented by the a phabetic characters

A through K)

pp isthe PMM number of the bound data point (1-64)

Ss is the sequence slot number (1-160, where AO = 100,

BO =110, . . .and GO = 160)

ii is the sequence name index (2-999) in the NIM library

CL/PM Data Entry
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3.2

4. Usethe Print command (see
5.1) to look at thelisting name.LS
(.LS) file.

Find and write down the

object sizeinformation from the
listing. The object sizeis stated as Utilities
blocks of 32 words. - ’

Print
rn y (
\

Printer

2984

5. Usethe DEB to recongtitute the
Process Module point for this Check SEQSLTSZ; change
sequence (see the Data and Load if needed.
Entity Builder Manual). Make
sure the value in parameter
SEQSLTSZ dlocates enough DEB
sequence memory space to
accommodate the object size s
determined in step 4. It's
agood ideato makeit large
enough to accept future
compilations, aswell.

N

6 Wh . PMM Process _/
. en the PED-status line Module | [<——
indicates no errors, no missing Data Point
data, and no UnENTERed data,
write the Process M odule point 2985

toan IDF and load it in its node.

&Enn

uppssiii.PO
7. Prepareto load the .PO object Process
file according to 3.2.2 (the .POfile Load Process Operator,
must be in volume & Enn), then odute Y
load the program through the { clan Dy
Process Module display in the

US On Process Personality. i
Process
Module

Data Point PMM

Sequence

| Memory

2986
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3.2.1

3.2.1 NIM Sequence Library

The NIM maintains one sequence library for al sequencesonits UCN. Thelibrary
consists of 3000 entries of 8-character strings. All process modulesin aNIM use the same
library. Thelibrary isinitialized to al blanks at initial NIM startup.

For CL/PM, the strings listed in the following table must be defined in the NIM library of
the PMM of the bound data point:

Table 3-1 — Strings in NIM Library

String Available Entry Numbers
Sequence Names 2-999
Phase Names, Step Names, 2 — 3000

SEND string item,

self-defining enumeration state names,
abnormal condition handler names,
subroutine names

Entry 1 always contains blanks (used in displays as the step name for any phase, subroutine or
handler without a step).

Names are added to the sequence library asfollows:
 Sequence names are assigned in decreasing order from 999 to 2.

« All other names are assigned in decreasing order from 3000 to 2. Locations for self
defined enumerations are found by searching in descending order for thefirst available
group of contiguous locations. Theindividual state names then are entered to those
locations in ascending order.

There are two methods of adding wordsto the NIM library:

 Let the CL Compiler doit automatically by selecting the—UL compile command
option. If you compile without the—UL option, a.LE fileis generated that lists needed
words not found in the NIM library. Note that the UL switch enters namesinto the
library only on a clean compile. If there are compilation errors, names are not added.

CAUTION

Once a compilation that uses the NIM library has been run, it is best to use caution if changing
entries in the library by the second method (using the DEB). Changing entries could cause
incorrect messages and/or the display of wrong sequence, phase or step names. If you must
make changes, you should repeat all compilations that use the library, to ensure that all names
are correct.

CL/PM Data Entry 3-4 9/95




3.2.1

» Usethe DEB to key wordsinto the NIM Library entity. Y ou can reconstitute the
library onethird at atime by specifying $NuuL1Bn, where uu = UCN number and n =
1, 2, or 3 (for first, second, or third 1000 entries). Once the library is reconstituted,
you can key in new words or change words, and then reload; or you can build afresh
version, initializing all wordsto al blanks as follows:

— select Network Interface Module at the Engineering Personality

— select the Library Configuration box on the NIM Build Type Select menu

— enter Network number (UCN number) and library number (1, 2, or 3 for first.
second, or third 1000 entries).

— load

SequenceLibrary Example

If library contents are as follows

entry contents
3000 hi

2999 bye
2998 sam
2997 blank
2996 blank
2995 blank
2994 blank

and the self-defining enumeration red/blue/green is added to the library, the library now
appears as

entry contents
3000 hi

2999 bye
2998 sam
2997 green
2996 blue
2995 red
2994 blank

If a sequence name has been entered in the library, another name (example, phase name)
with the same name will reference the sequence library entry. That is, the string will not be
re-entered in entries 1000-3000; however, if a nonsequence name has been entered in the
library in an entry from 1000-3000, a sequence name by the same name must be re-entered
in an entry from 2-999.
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3.2.2

3.2.2 Prepare to Load the .PO Object File

The CL/PM object file(s) (.PO) must be available on a volume whose nameis & Enn,
where nnisthe UCN number. There are two ways to make such avolume available:

» Use the Engineering Personality's Command Processor's Create Directory command to
create the directory & Enn on the user volume that has your .PO file, on another user
volume, or on a disk/diskette.

* In System Startup Task 10, configurea"CL/PM UCN" volume for each UCN needing
adownload volume.

— End of Slot
Slotn+1
— Start of Slot n+1
Slot n
— Start of Slot n
[
[
[
Slot 2
— Start of Slot 2
Slot 1
— Start of Sequence Memory
Figure 3-1 — Example of Sequence Slots in Sequence Memory 2987

Use the Engineering Personality's Command Processor's Copy or Move command to
copy/move your .PO file to the & Enn volume or directory. This volume/directory could be
used to store your tested (debugged) CL/PM programs, keeping them separate from
untested CL/PM programs on your user volume.

Sequence programs are loaded into the ot of the sequence program's bound data point.
Layout of sequence sotsin memory are shown in Figure 3-1. (The number of sequence
dotsisuser configurablein the PM Node Configuration entity.) If you reload a changed
sequence whose size has changed, you may not be able to load it. Here are some
download guidelines:

» The size of each sequence dot is stored in parameter SEQSLTSZ in the Process Module
data point. Thetotal of all the sequence-dlot sizesin the PMM cannot exceed the
available sequence memory. If asequence program islarger than its configured sot
Size, it cannot be loaded.

» Thelocation in memory where a sequence begins is determined by the sum of al of the
preceding slot sizes.
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* You can increase or decrease a sequence dot size on-line without affecting other
already loaded (or running) sequences as long as the total memory for the box is not
exceeded.

» Sequence dot size is specified as a number of 32-word blocks.

3.3 MOVING CL/PM APPLICATIONS BETWEEN SYSTEMS

CL/PM structures can be moved from one LCN-based TDC 3000X System to another,
only in CL/PM sourcefileform. Object files and IDFs contain internal representations of
names that apply to only the system they were created on; specifically,

» Data pointsin the destination system must be built using the DEB's Exception Build
command.

» CL/PM sour cefiles must be recompiled on the destination system, with the associated
Process Module data points and NIM Sequence Library entities (see 3.2.1) loaded in
the NIM(s) in the destination system.

It islikely that before you do any of these activities you will need to edit the CL/PM source
files on the destination system, to change point names and to tailor the sourcefile for the
destination system.
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ENGINEER'S KEYBOARD
Section 4

Use this section when you don't know or are not sure of the effect of pressing a key on the
Engineer's Keyboard.

4.1 CL/PM DATA ENTRY KEY FUNCTIONS

The Engineer's Keyboard is required for interaction with the Engineering Personality's
Utilities, Text Editor, and CL/PM Programs activities. Most of the keys function asyou
would expect. Figure 4-1 clarifies the functions of several of the keys.

Several keys have dual functions and dua markings—symbols on the top of the key and
other symbols on the front edge of the key. The secondary function, indicated on the front
edge of these keys, is obtained when one of the two CTL keysis held down while the
function key is pressed.

The generic-function keys, F1 through F12, are used to execute Text Editor commands, as
described in Section 3 of the Text Editor Operation manual. These keys are not used in the
Utilities and CL/PM Programs activities.

The color and behavior keys (BKGND, BLINK, INTEN, WHT, BLK, CYAN, BLUE,
MAGN, RED, YEL, GRN) don't operate with the Utilities, Text Editor, and CL/PM
Programs activities.
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COMMANDS
Section 5

This section provides

« An overview of Text Editor and Ulilities commands that are related to CL/PM data entry (see
5.1 and 5.2).

 Detailed descriptions of the CL/PM Compile commands (see 5.3).

Section 3 describes how these commands are used to install and to modify CL/PM programs.
Section 6 provides guidelines for recovering from errors indicated as the Compile commands are
executed.

5.1 USING UTILITY COMMANDS IN CL/PM DATA ENTRY

The default-volume pathnames and utilities are used in CL/PM dataentry. The Modify
Default Volume Pathnames display is called up by selecting the SUPPORT UTI LI Tl ES
pick on the Engineering Main Menu and then selecting MODI FY VOLUME PATHS on the
Support Utility Menu. Alternately, you can select the COMMAND PROCESSOR pick on
the Engineering Main Menu, and then type SP and pressENTER. The utilities are called
up by selecting the COVMAND PROCESSOR pick on the Engineering Main Menu.

The following are the functions that you will probably use most in CL/PM data entry
(command-file utilities Execute Command, Prompt Out, Pause, and End are described
under 5.4):

» Modify Default Volume Pathnames—This function is used to set up the pathnamesto
the filesthat are created and used in CL/PM dataentry. Examples of such pathnames
are provided in this publication under the following heading:

3.2—Installing a CL/PM Sequence Program

Instructions for calling up the Modify Volume Pathnames Display are in paragraph 4.3
in the Command Processor Operation manual. Instructions for changing the default
pathnames arein Section 6 of that publication.

» Copy—Used to copy afile or files from one volume to another, or on the same
volume. We recommend that you copy all of your filesto removable media, in case a
fileislost or damaged. The Copy and Copy Volume commands are described under
5.6 and 5.7 in the Command Processor Operation manual.

» Create—Used to name avolume on afloppy diskette or cartridge disk and to initiaize

the diskette/disk so that it can be used on the TDC 3000X System. This command is
used to create user volumes that you usein CL/PM data entry, or on which you make
backup copies of HM files. This command is described under 5.8 in the Command
Processor Operation manual.
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* Create Directory—Used to create a directory under an existing volume. An exampleis
described in subsection 3.2.2 in this publication, Prepare to Load the PO Object File.

 List Names—Used to list the attributes of avolume and itsfiles. You can usethis
command to determineif specific filesare in avolume, the time and date they were
created, their size, and other information. For your records, you might want to use the
Data Out command to direct the list to a printer aswell asto the screen. TheList
Names command is described under 5.13 in the Command Processor Operation
manual.

» Data Out—Directsthe output generated by a subsequent Print Command to a printer or
file aswell asto the display screen, or to the screen only. This command is executed
directly from the COMMAND PROCESSOR. To direct the output to go to the screen
and a printer, on the Control Language Compiler display, key in acommand asin this
example:

DO $Pn

and press ENTER. In thiscommand, nisthe printer number (which is available on the
Console Status Display). To direct that the output isto go to only the screen (thisisthe
default situation), key in DO and press ENTER.

» Print—Used to display or to print the content of afile. Use this command to look at
your listing (.LS) and error (.LE) files. Thiscommand is executed directly from the
COMMAND PROCESSOR. Key inacommand asin this example:

PR NET>CL>VLR CALC LE

and press ENTER. When the whole content of the requested file has been displayed,
"Print Complete" appears at the bottom of the display area. If a Data Out command has
also directed the output to a printer, the content of the file is simultaneoudly displayed
and printed.

» Delete—Déletes afile from avolume. If you make changesto CL/PM source files, you
may want to copy the origind fileto afile with adightly different name, make the
changesin the new file, install those changes, test them, and when the modified
structure is operating properly, delete the original file. For example, you might name
your original file CALC1 and the new file CALC2. When CALC2 is compiled,
installed, and successfully running, you could delete CALCL. The delete command is
described under 5.10 in the Command Processor Operation manual.
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5.2 USING TEXT EDITOR COMMANDS IN CL/PM DATA ENTRY
The following procedures describe the Text Editor functions you will probably use most

frequently in CL/PM dataentry. For more detailed descriptions of Text Editor functions,
refer to the Text Editor Operation manual.

5.2.1 How to Create a CL/PM Source (.CL) File

1. You accessthe Text Editor by the COMMAND PROCESSOR pick on the Engineering
Main Menu display.

2. Keyin"ED" followed by the pathname for the file to be created. Be sure to include the
.CL suffix. For example,

ED NET>CL>CALCL. CL

3. PresseENTER. A blank Text Editor display appears, ready for you to key in your
source-file information.

4. Key inyour sourcefile. Theform and content of source filesfor al CL structures are
in the Control Language/Process Manager Reference Manual.

5. After you have keyed in and visually checked your entire source file, end the Text
Editor session by pressing LF, then E, and RETURN (or CTL F1, followed by CTL
F2). The sourcefileistransferred from the Text Editor's temporary file to the user
volume that you named in step 2, and your source (.CL) fileis now ready to compile.

5.2.2 How to Copy a File, Edit it, and Store it in a New File

Often, you will use several smilar CL/PM structures, and you can save time by copying a
source file, editing the copy, and storing the result in anew file.

1. You accessthe Text Editor by the COMMAND PROCESSOR pick on the Engineering
Main Menu display.

N

Key in ED followed by the pathname for the file to be copied. Be sureto include the
.CL suffix. For example,

ED NET>CL>CALCI. CL
3. PressENTER. Thefirst 23 lines of the file are displayed.
4. Edit the copy of thefilethat is now on the Text Editor display to make the changes that

are needed in the new file. When you finish, leave the cursor on the first character you
want in the new file.
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Hold CTL and press F7. Four new prompters appear (F1=Def i ne, F2=Cet,
F3=Put ,and F4=UnProt).

Hold CTL and pressF1. A prompter appears that asks for the pathname for the new
file.

Key in the pathname of the new file and press ENTER. Hereisan example of the
pathname:

CALC2. CL

Hold CTL and press F3. A prompter appears that asks how many linesto output. If
you want to store the whole file, key in 9999 (thisis more lines than the largest file);
otherwise, key in the number of lines you want to store in the new file.

PressENTER. You now have two copies of thefile, the origina one that you copied
and the new one that you named in step 7. In this example, they are both on the same
volume. If adifferent volume is needed, precede the filenamein step 7 with the entire

name of the required path.

5.3 CL/PM COMPILER COMMANDS

The CL Compiler commands are available through the COMMAND PROCESSOR pick on the
Engineering Main Menu. The Compiler reads CL/PM source (.CL) files and creates object
filesfrom them. Object files contain the CL/PM structures in the form that is executed by
the destination node. The object files are loaded into the Process Manager Module in which

the bound data point resides.

5.3.1 Compiler Command Descriptions

This Control Language Compiler Display

appears when you type CL. on the COMMAND o B B2%
PROCESSOR display and pressENTER or
execute any CL Command from the
COMMAND PROCESSOR.
When the display first appears, the cursor isin Loy Sy e vt
the command-entry/prompter region, as shown G e (ot e
here. The area between the command- o L UK Mok p e i
entry/prompter region and thetitle line displays e iy TRt g e
the results of command execution. (oot ortag o)
J
2989
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5.3.1.1 Commands

For CL/PM, only the Compile command can be executed from this display. Executionis
requested by keying in the command line with any options and pressing ENTER.

» Compile—Compiles CL/PM sourcefiles, creating object and listing files, or if errors
are detected, an error file. Form:

CL (filenane) -(options)
where: (filename) isthe name of the CL/PM sourcefile.

The source file must have a.CL suffix, but use of the suffix in the compile command is
optional.

NOTE

The remaining three commands shown on the screen (Link, Unlink, and Compile and Link)
apply only to CL/AM programs. CL/PM programs are not linked by the Link command. They
are loaded from the Process Module Detail display in the Universal Station's Operator
personality. See the Process Operations Manual and section 3.2.2 of this document.

5.3.1.2 Compile Command Options
The following options are available for the Compile command. The options are requested
by keying in "—" followed by the option name for each option. More than one option can

be included, and each is separated by aspace. For example, acommand line that requests
severa CL/PM options would have this form:

CL CALC -D -UL -NW-NL -NX —CEP dev>vol -HE
Following isthe full set of CL compile options (note that some do not apply to CL/PM):

* Debug—Compile %DEBUG linesin the source file. See 3.3.3 in the Control
Language/Process Manager Reference Manual. Form:

-D (or - DEBUG
» Update L ibrary—Update the NIM library (see 3.2.1). Form:
-UL  (or - UPDATELI B)

* No Warnings—Do not list notes and warningsin .LE or .LSfiles. Form:

-NW (or - NOMRN)

CL/PM Data Entry 5-5 9/95



5.3.1
* No Listing—Do not generate afull listing file (.LS); list only error lines. Form:
-NL  (or - NOLI ST)

The -NL option automatically causes the -NX option to be selected; therefore, the
CL/APM cross reference is omitted from the listing and both -NL and -NX are
displayed as selected options at the bottom of the listing.

* No Cross Reference—Omit printing the CL cross reference (symbol table) at the end of
thelisting. Form:

-NX (or - NOXREF)

» Override Equipment List Name—Overrides the device name and volume name specified
inan %INCLUDE_EQUIPMENT _LIST statement and/or the User Default Path.
Form:

- CEP devi ce>vol (or - O/RWRTELP devi ce>vol)
Example: - CEP NET>ELB

* Unit Instance Only—Only the one specified unit instance of an included Equipment List
will be compiled. Form:

-U unit_instance_nanme (or - UNI TI NST unit _instance_nane)

If no errors are detected during compilation of the unit instance selected,
* Listing (.LS) and object (.NO) files are generated only for that unit instance.
Existing .LS and .NO filesfor that unit instance are overwritten.
* No eror listing (.LE) fileis generated for that unit instance and any existing .LE
filefor that unit instance is del eted.

If any error is detected during compilation of the unit instance selected,
* Anerror listing (.LE) fileis generated that includes information only for that unit
instance. If a.LE filefor that unit instance already exists, it is overwritten.
* Nolisting (.LS) or object (.NO) file is generated, thus any existing .LS and .NO
filesfor that unit instance are not replaced.
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» Optimize Object Generation—For any unit instance in an included Equipment List for
which compatibility is maintained, no new object fileis created. Compatibility is
maintained when there has been no change to alias names or their data types for a unit
instance since the previous compilation (established by a comparison of the time stamps
in the source and existing object files). If the-Ul option aso is used, only the selected
unit instance can be affected. Thus, if compatibility of that unit instance is maintained,
an object is not created. Form:

~CPT (or - CPTIM ZE)

If no errors are detected during compilation of a unit instance,
* Listing (.LS) fileisgenerated. Existing .LSfileisoverwritten.
* Noerror listing (.LE) fileis generated and any existing .LE file is deleted.

If any error is detected during compilation of a unit instance,
» Anerror listing (.LE) fileis generated that includes information for that unit
instance. If a.LE file already exists, it is overwritten.
* Nollisting (.LS) or object (.NO) fileis generated, thus any existing .LS and .NO
filesfor that unit instance are not replaced.

» Heap Expanson—Extends the amount of heap memory available for CL compilations
if certain requirements are met. Form:

-HE (or -HEAPEXP)

CAUTION

The heap expansion option requires software release R410 or later, Universal Personality,
and a Universal Station with a minimum of 5 megawords of memory. (Without the heap
expansion option, the minimum memory size for a Universal Station with Universal Personality
and R410 software is 4 megawords.)

If the requirements in the caution box above are met, you can use the heap expansion
switch (option) to provide more heap memory for CL compilations. This option can be
especialy useful in compiling large CL programs that use the Equipment List function.
CL programs that use Equipment List require more heap memory than programs that do
not use Equipment List, and this reduces the number of blocks of object code that the
CL Compiler can generate. The following table shows the number of blocks of object
code that the compiler can generate with and without the heap expansion option for
programs that use Equipment List and programs that do not use Equipment List:
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Number of Blocks of Object Code
Controller With Heap Expansion Option Without Heap Expansion Option
(UP with 5 Mw Memory) (EP or UP)
With Without With Without
Equipment List | Equipment List | EQuipment List| Equipment List
APM 500 500 276 392
(16,000 words) | (16,000 words) | (8,832 words) | (12,544 words)
PM 336 336 223 256
(10,752 words) | (10,752 words) | (7,136 words) (8,192 words)
MC/AMC 512 512 356 512
(8,192 words) (8,192 words) (5,696 words) (8,192 words)

The maximum amount of heap memory available in the Engineering and Universal
Personalities without expanded memory is 320,000 words. The maximum amount of
heap memory available in the Universal Personality (with 5 Mw memory) is 700,000
words if the heap expansion option is used.

NOTE

To terminate a compilation in progress, press the combination of the "CTL" and "BREAK"
keys on the engineering keyboard. The CL compiler recognizes the Break key during any of
its three passes or during the listing generation.

5.3.1.3 Compilation Results

After a successful compilation, the status of the object fileis reported both on the screen
andinthelisting (.LS) file. No filesare modified on an unsuccessful compilation.

The following are examples of the messages that report compilation status:
For acompilation that resultsin anew .PO object file;
Fi | e A0302997. PO cr eat ed
For acompilation that overwrites an existing .PO object file;

Fil e A0302998. PO overwitten
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5.3.2 How to Invoke Compiler Commands

5.3.2.1 Compilation Precaution

Simultaneous CL/PM Compilations—An incorrect compilation may occur if two CL/PM
compilations occur simultaneoudly (on different Engineering Personality USs), using the
same NIM library. Only one of the compilations will successfully modify the library; the
other one may contain erroneous names. To avoid this, verify that one such compilationis
complete, before another is attempted.

5.3.2.2 Volume Handling and Pathnames

The COMMAND PROCESSOR display doesn't provide prompters to request that required
volumes be mounted in a disk/diskette drive for a CL compilation. If you don't make a
needed volume available, an error message appears, indicating that the required volume or
file could not be found. After you mount the required volume, retype your command line
and press ENTER.

The pathnames used in executing Compiler commands are the default pathnames on the
Utilities Modify Default V olume Pathnames display.

The descriptions of typical CL/PM data-entry sessions in Section 3 provide examples of
volume pathnames, and suggestions for handling disk/diskette. Table 2-1 listsall volumes
involved in CL/PM dataentry.

5.3.2.3 Invoking a Compile Command

1. If you are using some Engineering Personality activity other than the COMMAND
PROCESSOR, hold CTL and press MENU to return to the Engineering Main Menu.

2. ToinvokeCL:
Select the COMMAND PROCESSOR, type CL and pressENTER (Engineering

Personality Overlay volume & OV 2 must be available on a disk/diskette or an HM).
The Control Language Compiler display appears.

3. Thesummary of CL commands e ~\
and options appear as shown here. [E o 5B 4

QOMAND PROBESSR ~ VER  21. 50 USER PATH : NET>DAPV

a
Loadi ng Qver| ay

- - mile only
- - Qnpile/Link
- - Link only

- - wlink

options = ( -d: -debug) ( -nl: -noli n
( -ul: -updatelib) ( -nx: -noxref) ( -ocd: -ovrwtcds)
( -ex: -extend) ( -upgapm) ( -etd: -exptinusp)
( -opt: -optinize)
( -oep dev>vol : -ovrwtel p devsvol )
( -ui instance_nane: -unitinst instance nane)

2989
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4. Check that your CL/PM sourcefileis available on the CL Source/Obj volume.

Key in a Compile command line, and e

~N

17 Aug 88 16:45:18 4

any options needed (see 5.3.1.2). Here

COMWAND PROCESSCR VER 21, 50

UBER PATH : NET>MV

wekeyedin"cl sanplel."
"Samplel" isthe name of our source
file.

. PresseENTER. The Compiler makes
severa passes through the sourcefile o swE o wou

Loadi ng Qver| ay

and each of these is noted on the Gepsed tie for s 1

Hapsed tine for  Pass 2
d' | Hapsed tine for  Pass 3/ PM
isplay. ettt

Hapsed tine for  Qonpilation

Aseach passis processed, theline Bisiing Aget 11
number of the current line being s e

= 17.4 seconds

File AD312921. PO overwitten

seconds
seconds
seconds
seconds

o RN
orwo

compiled is displayed on the Command

Line to show progress of the \_

compilation. Comment linesin the CL
program are skipped and their line
numbers are not displayed. During
compiler processing of internal executive
routines, azero (0) line number is
displayed.

Here, the compiler made three passes
and generated thelisting in 17.4
seconds, and detected no errors. The
listing file (.LS) and the object file (.PO)
are now available on the CL Source/Obj
volume.

2990

If errors are detected, they are s

~N

indicated on alinelike the one at the

17 Aug 88 16:47:36 4

COMWAND PROCESSC(R~ VER 21, 50

USER PATH :  NET>M#

bottom of thisdisplay, the listing and
object files are not created, and instead,
an error file (.LE) is created on the CL
Source/Obj volume.

Section 6 provides guidelines for
recovering from errors.

Q@ SAWALEL -NX -NW -W
Loadi ng Qverl ay
Hapsed tine for Pass 1
Hapsed tine for Pass 2
Hapsed tine for Listing
Hapsed tine for Conpilation
Erors detected 1

Wrnings : 2

Ntes 2

.
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54
5.4 HOW TO USE COMMAND FILES
CL and Command Processor commands can be included in command files to cause them to

be executed without human interaction. The command processor commands that facilitate
the execution of command files are available through the COMMAND PROCESSOR.

DO ( pat hnane) Data Out

P (pat hnane) Print

EC (pat hnane) Execute Command File

PO ( pat hnane) Prompt Out

Pause Pause (stop execution) until the operator presses ENTER.
End End Command File Execution and this Utilities session.

where: (pathname) is a complete file pathname for either disk/diskette or HM.
See Section 5.1 for adescription of the Data Out and Print commands.

The EC command directs the Universal Station to take commands from the specified file,
rather than from the keyboard. The commands are displayed on the screen as they are read
from thefile. The responsesto the commands also go to the screen, just asif they were
being executed through interaction with an operator. Command execution continues until
an End command is encountered or the end of thefile isreached, and you are returned to
the Command Processor.

Y ou can abort EC file execution by holding CTL and pressing COMND. When the
command being executed is complete, execution stops, and you are returned to the
Command Processor.

"&P" can beincluded in acommand file to indicate comments that are not considered as
commands. "&P" and the text that followsit appear on the screen as they are encountered,
and if so specified by a PO command, they are aso printed or appended to afile.

The PO command directs the US to copy the commands and responses as they appear on
the screen, to the specified printer, or to append them to the specified file. This continues
until an End command or the end of the file terminates execution, or until a PO command
with no pathname is executed.

The PAUSE command causes command execution to cease. Command execution
continues when the ENTER button is pressed. The primary purpose of the PAUSE
command isto alow you to mount a disk/diskette during the execution of an Executefile.

We recommend that you use a .EC suffix on your command filesto identify their purpose.
The EC and PROMPTOUT commands don't require this specific suffix, but you will find a
.EC suffix a help in remembering the purpose of thefile.
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Asan example, you could use the Text Editor to create afilein avolume named "EC" with
the file name of "ECFILE.EC," likethis:

PO NET>CL>SESSI ON. EC
&P This command file conpiles two CL bl ocks
CL PUWP1

CL PUMP2
END

Then on the Control Language Compiler display, key in

EC NET>ECSECFI LE. EC
and press ENTER. The PO command directs the commands, the &P line, and al
responses to file SESSION.EC. Thetwo CL commands are then executed, and the End
command terminates the session and returns you to the Command Processor.

If you wanted to review the commands and responses that were stored in SESSION.EC,
you could key in

PR NET>CL>SESSI ON. EC
Then pressENTER. The content of the file appears on the display.
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ERROR INDICATIONS AND RECOVERY
Section 6

Use parts 6.1 and 6.2 of this section to recover from errors detected by the Compiler commands.
Part 6.3 provides information that will help you to recover from errors that are detected as a CL/PM
program is running in a Process Manager Module.

6.1 HOW ERRORS ARE INDICATED
CL/PM dataentry errors are indicated two ways:
» Onthe COMMAND PROCESSOR Display.

* Ineror listing (.LE) files that the Compiler generates when it detects errors.

Aseach CL/PM command is executed, 4 N\
messages appear on the Control Language T @ %
Compiler display that indicate progress as the S R
command is executed and that provide
information that may or may not indicate
errors.

The content of these messages must be
considered, to determineif corrective action is

Q SAWLEL -NX -NW -

needed or not. For example, this display E e 1w o o 1 - 56 emons

indicates that a Compile command was Smatn iy Ui C 7

executed; however, the last message on this S e | 2

display indicates that one error was detected me

during the compilation. That error can be \_ )
found in the error listing (.LE) file. —

6.1.1 CL Compiler Error Messages
An alphabetical list of al of the error messages generated by the compile command is
provided below. Theinformation in the Source/Severity column has the following
meaning:
» Source
CX—Communication and data access messages

P1, P2, P3PM—Compiler messages generated on pass 1, pass 2, or pass 3. These
messages appear in the error listing (.LE) file.
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The major activity in each of the Compiler passesis asfollows:

Pass 1—CL syntax checking. Note: The compiler lists only the first syntax error it
finds in each source code statement.

Pass 2—Parameter type checking
P3PM—Object code generated for a CL/PM compilation
» Severity (listed from most severeto least severe);

Fatal—An error that prevents further command execution or that prevents the CL
Compiler from executing beyond the point where the error occurred

Severe—A severe, but not fatal error
Error—An error that did not prevent command execution
Note—The Compiler has done something that may be surprising or noteworthy

Warning—The user has done something noteworthy.

Messages Source/Severity
%INCLUDE_EQUIPMENT _LIST directive is not supported

for CL/AM P2-Fata
%INCLUDE_EQUIPMENT _LIST directive only allowed

asthefirstline P1-Error
%INCLUDE_EQUIPMENT _LIST isnot declared asthefirst line  P1-Error
&ASY volume not found CX-Fatd
(filename) could not be created:<reason> CX-Fatd
(filename) could not be deleted <reason> CX-Fatd
(filename) could not be read: <reason> CX-Fatd
(filename) Handler actually defined as (filename) P2-Error
(filename) Not Found P2-Error
(tagname.param) compile type does not match actual type CX-Fatd
(tagname.param) does not exist LK-Fatd
(tagname.param) is an array of point IDsthat do not all refer to

thesame LCN LK-Fatal
<name> cannot be redeclared P2-Error
<name> expected P1-Error
<name> isnot alegal Y%0RELAX option P2-Error
<name> not found P2-Error
<name> was not found in the system and -UL was not selected CX-Error
A local variableisrequired here P2-Error
A Loop may have only one REPEAT statement P2-Error
A number cannot be divided by atime P2-Error

(Continued)
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Messages (Continued)

A remote variable isrequired here

ALARM time must be an integer constant (0-9999) for MC

Aliasing of Bound Data Point

Alias Name does not exist in Equipment List Object File

Allowed only before first Block in a Package or in Block
data declarations

All enabled abnormal handlers are disabled

Argument multiply defined

Argument must be a Data Point Param of type Data Point

Argument must be a Data Point Param or aLOCAL

Argument must be an unsubscripted data point parameter

Argument must be of type ENUMERATION

Argument must be of type String Literal

Array expected

Array index must be of type number

Array too large

Arrays cannot be compared

Attempt to fetch element of off node array of strings:
<pointname>.<parameter>

Attempt to redefine (name) as a parameter name

Attempt to redefine parameter (name) with different type

Attempt to store to (tagname.param) whose accesslock is
View Only

Attempted Aliasing

Attempted indirection

Attribute previoudy defined

Background Block Active on Bound Data Point—retry Link
or Unlink

BACKGROUND is alowed only in Platform Subroutines
and/or Functions

Block already exists at another Insertion Point

Block exceeds maximum number of prefetches allowed per block

Block insertion point must be BACKGRND when calling
background routines

Block not on the Bound Data Point

Both KEEPENB and abnormal handlers not allowed in a
Phase heading

Bound Data Point at maximum CLs

Bound Data Point has aready been processed in a previous
compilation

Bound Data Point is active

Bound Data Point not configured for CLs

C-Link datainconsistent in READ/WRITE: may indicate that no
C-Link exists

Cannot create .GD file, FM S error: <reason>

Cannot declare a data type with REFERENCE_N

Cannot fetch values from an OUT argument

Cannot access this parameter from this sequence program

Cannot generate code for this point reference

Cannot get default pathname

6.1.1

Source/Severity

P2-Error
P3MC/PM/APM-Error
P2-Error
P1-Error

P2-Error
P2-Note
P2-Error
P2-Error
P2-Error
P2-Error
P2-Error
P3APM-Error
P2-Error
P3MC/PM/APM-Error
P3-Fata
P2-Error

LK-Error
P2-Error
P2-Error

P2-Error
P2-Error
P2-Error
P2-Error

LK-Fatal

P2-Error
LK-Fatd
LK-Fatal

P3-Error
LK-Fatd

P2-Error
LK-Fatal

P2-Error
LK-Fata
LK-Fatdl

P3M C-Error
CX-Fata
P2-Error
P2-Error
P3PM/APM-Error
P3PM/APM-Error
CX-Error

(Continued)
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Messages (Continued)

Cannot have LOCAL data definitions with the data type of
Entity ID inaCL Block

Cannot INITIATE non Process Module Point

Cannot INITIATE own normal sequence

Cannot Link to aLibrary subroutine

Cannot loop in Phase Heading

Cannot loop in Step Heading

Cannot modify aloca constant or enumeration literal

Cannot modify a Point ID—use Data Entity Builder

Cannot modify an expression

Cannot modify an IN argument

Cannot modify function

Cannot modify read-only parameter

Cannot multiply time by time

Cannot pass a member of an array of data Points

Cannot Read Pointer from Global memory

Cannot Read/Write subroutine argument

Cannot Read/\Write this parameter

Cannot Reference @1.@2

Cannot reference data points with names greater than 8 characters
across LCNs

Cannot reference Off-LCN $SAMIF Point

Cannot reference off-LCN points in a sequence program

Cannot Restart in emergency handler

Cannot SEND Enumeration types with blank state names

Cannot SEND Enumerations

Cannot SEND mode type value

Cannot send Arrays

Cannot send Conditions

Cannot store to an 10OL parameter in a READ statement

Cannot use a parameter which requires a Prefetchin a
CALL statement

Cannot use an entire array

Cannot use WHEN ERROR clause when INITIATE own handler

Checksum Error on Linker/Loader communication

Code size exceeds maximum of 12288 words

Compiler memory overflow! Program too large or statement
too complex

Composite Data Point must resideinaMC

Constant istoo big

6.1.1

Source/Severity

P2-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error
LK-Fatal
P3MC/PM/APM-Error
P3MC/PM/APM-Error
P2-Error
P2-Error
P2-Error
P2-Error
P2-Error
P3MC/PM/APM-Error
P2-Error
P2-Error
CX-Fatd
P3MC/PM/APM-Error
P3MC/PM/APM-Error
LK-Fatal

P2-Error

P2-Error

P2-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error
P2-Error

P3MC-Error

P2-Error

P2-Error

P3PM-Error

P3PM-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error
LK-Fatd
P3APM-Error

CX-Fatd
P3MC/PM/APM-Error
P3MC/PM/APM-Error

Corrupted Data Base LK-Fatd
Code Size exceeds maximum of 8192 words P3PM-Fatal
Could not finish reading file (filename) <reason> CX-Fatd
Could not get file attribute (filename) <reason> CX-Fatd
Could not get memory in AM LK-Fatal
Could not go to End of File (filename) <reason> CX-Fatal
Could not open %lnclude_Set file @1: @2 CX-Error
Could not open file (filename) <reason> CX-Fatd
Could not writeto file (filename): <reason> CX-Fatd
Custom Set @1 is not loaded in the AM LK-Error
(Continued)
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Messages (Continued)

DA error adding name to global directory, Build status=(value)
DA error converting entity name, minor_stat: (value)
DA error getting enumeration definition

DA error getting Point Parameters, se_stat: (value)

DA ext/int conv error, <reason>

DA int/ext conversion error, codes=(val ues)

Data Access Disk 1/O Error:<reason>

Data Access error: Enumeration Set not found

Data Point @1 does not exist. Rebuild Equipment List.
Data Point @1 does not exist

Data Point @1 not found—all nodes not operational
Data Point Identifier expected

Data Point istoo large

Data Point must beaMC po
Data Point must bein different MC from Bound Data Point
Data Point must be in the same UCN node as the bound data point
Data Point must bein the same MC as Bound Data Point
Data Point must be on same Hiway as Bound Data Point
Datatype DATA_POINT_ID must be followed by REFERENCE
Data Type name may not appear here
Data Type was not found in system
Declared size exceeds actua array bounds
Declared withinvalid Data Type
Default value exceeds Port Size
Defined but not referenced
Delaying for busy Loader
Destination must be a Data Point with a Mailbox
Different version of object existsin Unit <number>
Usecount = <number>
Disk/Memory revision mismatch on Global Name File
Does not match Heading Name

Duplicate Declaration

EL SE cannot begin a Statement
Empty Custom Data Segment not permitted

Empty Object File

Empty SEND statements are not permitted in sequence programs

End of File expected
End of Line expected

Entity Name could not be converted

Enumeration <name> is not valid on the UCN
Enumeration (name) not found—all nodes not operationd
Enumeration literal expected

Enumeration literal may not appear here

Enumeration literal not implemented

Enumeration literal not in this Type

Enumeration name conflicts with Parameter List Namein

Custom Library

Enumeration Set does not match actual enumeration set
Enumeration set <name> was not found in custom name library
Enumeration state <name> not found - all nodes not operational

6.1.1

Source/Severity

CX-Fatd
CX-Error
CX-Fatd
CX-Error
CX-Fata

CX-Fata

CX-Fatd
CX-Error

P2-Fatd

LK-Fatal and Error
LK-Fatal and Error
P2-Error

LK-Fatd
P3MC-Error
P3MC-Error
P3PM/APM-Error
P3MC-Error
P3MC-Error
P2-Error

P2-Error

P2-Error

P2-Error

P2-Error
P3CDS-Warning
P2-Warning
LK-Note
P2-Error

LK-Fatd
CX-Fatd
P2-Error
P2-Error
P2-Error
P2-Error
LK-Fata
P3MC/PM/APM-Error
P1-Error
P1-Severe
CX-Error
CX-Error
LK-Fatal
P2-Error
P2-Error
P3MC-Error
P2-Error

CX-Error
CX-Error
P3CDS-Error
LK-Fatal

(Continued)
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Messages (Continued)

Enumeration state not valid for this sequence program

Enumeration type of thisobject isinvalid

Enumeration types with blank state names are not supported

Equipment List Object version mismatch - Trandate or rebuild
Equipment List

Error attempting to get parameter information; S:@1 M:@2 PA:@3

Error during attempt to get parameter information;
PA Status.<status>

Error during attempt to get SDE state names,
Minor Status.<reason>

EU string truncated

Exceeded maximum of 3000 characters alowed for
Value statements

Expressionisinvaidin READ or WRITE statement

Expression is not constant or cannot be evaluated

Expression too complicated for evaluation

Fetching UCN Box Point parameters NN, FL, or TIME is hot
allowed in foreground CL

File Manager Request Block—Allocation Error

File suffix is not Equipment List Object Suffix (QO)

Foreground fetch of Array Point <tagname>.TIME which has
> 160 elements

Function Result must be scalar or string

Global Name Filefull

Handler aready enabled for this condition

Handler contains multiple RESTARTS

Handler expected

Hardware location isrequired

Hardware location must be NN or FL

Hardware location must be NN, FL, TIME, STR8, STR16,
STR32, or STR64

Heading expected here

Heap memory requirements exceed available heap memory

I/O card type of bound MC isinconsi stent

Identifier cannot be resolved in this context

|dentifier expected here

|dentifier length error

|dentifier must be PM, APM, or MC—defaulted to PM

|dentifier must be within 8 characters

[llegal character

[llega compiler directive

[llegal external Name

Illegal use of "%"

Incorrect format string

Index Type mismatch

INITIATE Point.Param not allowed in this sequence program

INITIATE SEQ not alowed in this sequence program

Insertion Point invalid for build type

Internal communication error (IDB) - Contact Honeywell TAC

6.1.1

Source/Severity

P3PM/APM-Error
P3MC-Error
CX-Error

CX-Error
CX-Fata

CX-Fata

CX-Fatd
P3CDS-Warning

P3CDS-Fatd
P3MC/PM/APM-Error
P2-Error

P3-Fatd

P3/LK-Error
CX-Fata
P1-Error

LK-Error

P2-Error

CX-Error

P2-Error

P2-Error

P2-Error
P3MC/PM/APM-Error
P3M C/PM-Error

P3APM-Error
P1-Error
CX-Fatd
P3MC/PM/APM-Error
P2-Error
P1-Error
CX-Error
P2-Error
P3MC-Error
P1-Error
P1-Severe
CX-Error
P1-Error
P3APM-Error
P2-Error
P2-Error
P2-Error
LK-Error
CX-Fatd
(Continued)
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Messages (Continued)

Internal error; Notify your Honeywell Representative:
Converting LCN Name

Invalid access key

Invalid Array Basetype

Invalid CALL argument

Invalid constant data type

Invalid Declaration

Invalid declaration for a Sequence Program

Invalid File Name

Invalid File Pathname or Pathname not specified

Invalid in a Sequence

Invalid in Blocks

Invalid in this context

Invalid %lnclude_Set file name, must be 6 characters or less

Invalid Insertion Point (name)

Invalid insertion point for configured algorithm

Invalid mode enumeration for this point

Invalid Module Number, Entity does not exist

Invalid parameter on this point

Invalid point for this sequence

Invalid point type for this compilation

Invalid point type for this compilation

Invalid SEND destination

Invalid SEND item

Invalid SEND WAIT option for this Destination

Invalid Slot Number, Entity does not exist

Invalid State Name

Invalid subscript for this parameter

Invalid time expression

Invalid to indirect through an off-node point

Keylock error on attempt to store to (tagname.parameter)

Labels must be unique within a Program Block

Library full of Names/Strings, id not added

Library full of Sequence/Phase/Step id, id not added

Library full of Strings, String not added

6.1.1

Source/Severity

LK-Fatal

CX-Error

P2-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Fatal
P2-Error

CX-Fatd

P1/CX-Error

P2-Error

P2-Error

P2-Severe

P1-Error

LK-Error

CX-Error
P3MC/PM/APM-Error
CX-Error
P3MC/PM/APM-Error
P2-Error

LK-Error

P2-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error
CX-Error

P2-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error
LK-Fatal

LK-Error

P2-Error

P3PM-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error

Library Subroutine not permitted in a Package P2-Error
Library Subroutine Object corrupted LK-Fata
Linking/Unlinking to points on other LCNsis not supported LK-Fatd
Loader communication error LK-Fatal
Loader still busy after one retry LK-Fatd
L oader time out error LK-Fatal
L oader/Data Access communication problem LK-Fatal
L oader/Kernel communications problem LK-Fata
Local Subroutine cannot have a Bound Data Point P2-Error
Local time not synchronized with network CX-Note
Local variables may not be data point identifiers P2-Error
Logica condition expected P2-Error
Logical conditions cannot be compared P2-Error
Logica or Enumeration type expected here P2-Error
Loop Index not declared P2-Error
(Continued)
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Messages (Continued)

L oop was never repeated

L ower bound must be less than upper bound

Malformed Identifier

Malformed number

Malformed Point Identifier

MAN, AUTO, CASC, and COM may be stored but not compared

Missing Abnormal Handler ID

Missing Closing Quote

Missing END

Morethan 12 IOL parameter fetchesin one step

MSF Error - Code:@1

MSF FM Error - @1: @2

MSF.LO isnot installed in this node

Multiple locals assigned to this hardware location

Multiple stores of strings are not permitted

Must be a BDP Parameter

Must be a Parameter List

Must be a positive integer

Must be an integer

Must be APM resident point

Must beinthe RESTART section of an ABNORMAL Handler

Must be MC resident point

Must be PM resident point

Must contain executable statements

Must link to point (name)

Name/String not found in Library and -UL was not selected

Name too long

Nested CALL invaid

Nested PACKAGE heading ignored

Network in the EL Object does not match with compilation target

No available entriesin Library for Sequence names, Sequence
name not added

No corresponding item for this Variable

No response from the remote AM node

Not a parameter

Not a Process Module point

Not a Subroutine

Not Enough Contiguous Memory Error

Not enough memory

Not supported

Not supported on target machine

Not valid for AM

Null point ID only permitted in point ID arrays

Number of values differs from number of array elements

Numeric literal expected here

Object code memory requirement exceeds maximum allowable
object size

Object corrupted in transmission from USto AM

Object File Access Error

Object File Corrupted

6.1.1
Source/Severity

P2-Warning
P2-Error
P1-Error
P1-Error
CX-Fatd
P3MC-Error
P1-Error
P1-Error
P1-Error
P3PM/APM-Error
P1/P2-Fatd
P1/P2-Fata
P1-Fatd
P2-Error
P2-Error
P2-Error
P2-Error
P2-Error
P2-Error
CX-Error
P2-Error
CX-Error
CX-Error
P2-Error
LK-Fatd
P3PM-Error
P3-Error
P3MC/PM/APM-Error
P2-Severe
P2-Fatal

P3PM/APM-Error
P2-Error
LK-Fatd
P2-Error
CX-Error
P2-Error
LK-Fatal
CX-Fata
All-Error
P3-Fatdl
P2-Error
LK-Fatd
P2-Error
P1-Error

LK-Fata
LK-Fatal
LK-Fatal
LK-Fatal
(Continued)
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Messages (Continued)

Object file FMRB dlocation error

Obsolete syntax - this nameisignored

Old File (filename) cannot be safely renamed (filename)

Only one %INCLUDE_EQUIPMENT _LIST directiveisalowed

Only one Custom Data definition is permitted

Only valid in a Custom Data Segment

Parameter (name) not found—all nodes not operationd

Parameter (name) not on this Data Point

Parameter conflict

Parameter Declaration expected

Parameter Description truncated

Parameter List <name> was not found in custom name library

Parameter List File (filename) is empty

Parameter List name conflicts with Enumeration Set Namein
Custom Library

Parameter name conflicts with Segment name in Custom Library

Parameter name not allowed in this context

Parameter references used in a subscript must be On-Node

Parameters data type not supported

6.1.1

Source/Severity

LK-Fatd
P2-Error
CX-Fatd
CX-Error
P2-Error
P2-Error
LK-Fatd
P2-Error
P2-Error
P2-Severe
P3CDS-Warning
P3CDS-Error
P2-Error

CX-Error
CX-Error
P2-Error
P3APM-Error
P2-Error

Passing enumeration literals as argumentsin aCALL isnot allowed P3MC-Error

Phase Heading contains multiple ALARM clauses

Point ID change only valid after unlink and link

Point Identifiers cannot be compared

Point isnot NIM resident

Point must be declared in an EXTERNAL statement prior to the
LOCAL declaration

Point must be on the same UCN as the Bound Data Point

Point must be resident on the UCN

PPS parameter not logica

Programistoo large

PRTFL parameter of composite point contains only the status
of theinput dot

Quoted string istoo long. Maximum length allowed is <value>

Reference List entry created for each element of thisarray

References an off-LCN point; must link to IPP or Backgrnd
Insertion Point

Remote variablein READ/WRITE must be in different
box from Bound Data Point

Remote variable in READ/WRITE/INITIATE must be on same
C-LINK asBound Data Pt

RESUME must have PHASE destination

Routine must begin with step

Routine Out of Order

Same object exists with different access key in Unit <name>.
Use count = <value>

Segment name conflicts with standard parameter or param
name in Custom Library

Segment size exceeds maximum by <number> bytes

Sequence must begin with aPHASE

Sequence/Phase/Step ID must be defined in Library

P2-Error
P3-Warning
P2-Error
CX-Error

P2_Error

CX-Error

CX-Error

P2-Fata
P3MC/PM/APM-Error

P3MC-Warning
P1-Error
P3-Note

LK-Fatal
P3MC/PM/APM-Error

P3MC-Error
P3MC/PM/APM-Error
P2-Error

P2-Error

LK-Fatal

CX-Error
P3CDS-Error
P2-Error
P3MC/PM/APM-Error
(Continued)
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Messages (Continued)

Source File contains no code
Source Fileis empty
Statements not valid in Custom Data Segments

String exceeded maximum allowable length and was shortened

to <value> characters

String isvalid only in SEND statement

String literal expected here

String literal type can only be genera (G), integer (1), or
red (R) format

String must be defined in Library

String must be within 8 characters

Subroutine/Function name must be less than or equal to
80 characters

Subscript must be an integer constant

Subscript outside array bounds

Subscript used too deep in an indirect reference

Syntax Error

System Name conflict

Tagname access references only the upper subdot of this
dua digital parameter

Target does not define aloop

Temp File (filename) could not be renamed:(filename)

The AM must be configured with at least one
BACKGROUND task

The argument being passed in is not a Data Point Parameter

The argument being passed in is not an Enumeration type

The Data Point Name @1 isinvalid

The loop counter must be a LOCAL variable

The referenced parameter list (filename) was not found

Thetarget of aCALL statement must be a subroutine

There are too many parameter referencesin this block

Thisarray limited to one dimension

This datatype may only be compared equal/unequal

This Include Set file has an error on line @1, column @2

Thisisnot an array

This LOCAL variable is mapped to a Serid Interface |OP parameter
This parameter name cannot be used in a Custom Data Segment

Time expression may not be followed by aWHEN clause
Time may be wrong

Too few arguments

Too many arguments

Too many Array elements

Too many array eementsindividually initialized with the VALUE

statement
Too many Build Visible Parameters
Too many constants in program
Too many enumerations
Too many Linksto Unit
Too many Parametersin Segment, Entity Builder Limit
Too many Segmentsin Package, Entity Builder Limit

6.1.1

Source/Severity

P1-Fatd
CX-Fata
P2-Error

P3CDS-Warning
P3MC/PM-Error
P1-Error

P3APM-Error
P3MC/PM/APM-Error
P3MC/PM/APM-Error

CX-Error
P3MC/PM/APM-Error
P3-Error

P3-Error

P1-Severe

CX-Fatd

P3MC-Warning
P2-Error
CX-Fatd

LK-Error
P2-Error
P2-Error
LK-Fatal
P2-Error
P2-Error
P2-Error
LK-Fatd
P2-Error
P2-Error
CX-Error
P2-Error
P3APM-Warning
P3CDS-Error
P2-Error
CX-Note
P2-Error
P2-Severe
P3CDS-Fatd

P3CDS-Error
P3CDS-Fatal
P3MC/PM/APM-Error
P2-Error

LK-Fatal

P3CDS-Error
P3CDS-Error

(Continued)
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6.1.1

Messages (Continued) Source/Severity

P3MC/PM/APM-Error
P3MC/PM/APM-Error

Too many SEND items
Too many statementsin a Step/Routine

Too many variablesin this statement

P3MC/PM/APM-Error

Totd Variables exceeds available memory P3-Fatal
Type (hame) expected P2-Error
Type mismatch between variable type and hardware location P3MC-Error
Type mismatch P2-Error
Undefined Enumeration CX-Error
Undefined Link Error LK-Fatal
Undefined Symbol P2-Error
Unexpected Attribute Statement P2-Error
Unexpected End of File P1-Error
Unexpected Record LK-Fata
Unexpected text after end of program P1-Severe
Unit Instance name does not exist in Equipment List Object File P2-Fata
Unlink required—another block at specified Insertion Point LK-Fatd
Unlink required—block aready on Bound Data Point LK-Fatd
Unmatched END statement ignored P2-Severe
Unrecognizable Point Type CX-Error
Unresolved forward reference P2-Error
Use standard enumeration @1 instead of declaring enumeration

states P2-Error
Value cannot be Converted P3-Fata
Vaue does not match parameter type P2-Error
Variables requiring prefetch are not permitted in the Phase darm

clause P3APM-Error
Wrong Data Type for this Operator P2-Error
Wrong number of Dimensions P2-Error
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6.2
6.2 CORRECTING CL/PM SOURCE FILE ERRORS

The following are the steps used to correct an actual, but simple, CL/PM sourcefile error.
A similar process can be used to correct all CL/PM sourcefile errors.

1. Thisishow the display appeared when 7~ N\
compilation of the CL/PM sourcefile R TR
was completed. The last line on this D e
display indicates that the Compiler
detected one error.

We need to look at the content of the
error listing (.LE) fileto find the error. @ sinm

Bxi sting PMobj ect file:

File A0312021. PO overwitten
Errors detected : None

Notes @ 2

G J
2990
2. Wekeyedin 4 N\
"PR SAMPLEL. LE" followed by — MESTE TEw
ENTER, to request that the error
listing be displayed.
\_ J
2994
3. Theentire.LEfileisdisplayed, e R\
line-by-line. When the end of thefile TmE mEw s
isreached, a"Print Complete" I — B
message appears. Y ou can Now use s e T
PAGE FWD and PAGE BACK to L S
page through the file to find the error s .
messages. 7 o T 13 = on
2 ‘,S:,e?bgﬁl(l) = off then set nunarr(4) = nunarr(5)
\_ J

2995
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6.2

4. Wefound our error on thefirst page of /7~ R\
the .LEfile. The"** ERROR ** E— e e
St at ement Label Not Found" @ ws  swm Wi mewes

message is just below the line with the
error. The"~" points to the beginning ure e Ten
of the field with the error. sspence saplet. (o oed)

- - Thisis asanple process nodul e nanager program
external !box

local flags : logical array (1.4) at fl(1)

local numarr : nunber array (2..5) at nn(10)

The Compiler found that the REPEAT

ERREBOO®NO OB BN R

local i at nn(1)
label could not be found. The sese o
statement should have read e o e ) = on

repeat |1 el
instead of e

repeat |2 -

g J
2996

5. TypeED followed by the pathname of 7~

the source file that needsto be e [T w4
Corra:ted, exampl e ;X;e;:‘; isa sanpl e process nodul e nanager program
" SAMPLEL. CL", and then press LA
ENTER (be surethat the .CL fileis ol 1 ()
availablein the floppy drive or on an R
HM). L e o
6. Thefirst 23linesof the .CL file f
appear. Y ou can page forward and iz
backward through this display. Our LR T @ = e
error is about halfway down the first e
page.
W o \_ )
ekeyed in|1instead of 12 to correct —

the error. Then we pressed LF,
followed by E, and RETURN, to
transfer the corrected file to the volume
it came from.

7. Thedisplay returnsto the
Command Processor display.
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6.2

8. Typecl sanpl el, press ENTER 4 N\
to recompile the CL/PM source file. EE— i ae wan 4
This display shows that thistime the '
compilation took 17.4 seconds, and
there are now no errors.

Q. SAWLEL -NX -NW -W
Loadi ng Qver| ay
Bapsed tine for  Pass 1 = 3.6 seconds
Bapsed tine for  Pass 2 = 2.3 seconds
Bapsed tine for  Pass 3/PM = 11 seconds
Bapsed tine for Listing - 86 seconds
Hapsed time for  Conpilation - 17.4 seconds
Exi sting PMobject file:

File A0312921. PO overwitten
Errors detected : None

Notes : 2

. J

2990

In the example of steps 1 through 7, an error was detected on the second Compiler pass,
and pass 3 did not take place. For each pass to complete, the preceding pass must be error
free. Once you have corrected an error in an early pass, you may still have more errorsto
correct in subsequent passes.
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6.3
6.3 HOW TO DETERMINE THE LOCATION OF A CL/PM RUNTIME ERROR

The CL listing (.LS) file includes program-code location information. Thisinformationis
inthe"Loc" column in the example below.

For CL/PM programs, the number that appearsin the "Loc" column for each executable
statement is the number that will appear in the statement field of the Process Module Detail
Display for the bound data point, when the statement is executed.

The syntax of the IF statement can result in "hidden" statements for which no"Loc"
number can be displayed. The statementsin the consequent of IF statements can be written
on the same line asthe rest of the IF statement. This resultsin more than one executable
statement for each CL/PM source code statement. In this case, the number in the"Loc"
column is the number for the IF statement. The numbers for the statementsin the
consequent are not displayed. If it isimportant to know the "Loc" numbers for such
statements, we suggest that each |F statement be written on a separate line, using the
continuation character in column one. Hereisaprogram that has two versions of the same
| F statement, one containing hidden statements and the other with no hidden statements.

Line Loc Text
1 SEQUENCE | ocnun(PM ; PO NT nnD5pn01)
2 PHASE ph0O1
i --EXAMPLE OF AN | F statenent with hidden statenents
5 1 |F f1(01) THEN (SEND : "W ; SET f1(02) = OFF)
6 4 ELSE IF f1(02) THEN SEND : "X"
7 6 ELSE (SEND : "Y"; SEND : "Z")
g --The same |IF statement with no hidden statenents
10 8 |F f1(01) THEN
11 9 & (SEND : "W;

12 10 & SET f1(02) = OFF)
13 11 ELSE | F f1(02) THEN
14 12 & SEND : "X
15 13 ELSE (SEND : "Y";

15 14 & SEND : "W)
17
18 END | ocnum

Note that the END statement is counted as an executable statement even though a statement
number is not printed on the listing.
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6.3

Value stores by CL/PM to I/0O module parameters are not performed until the next
preemption point is encountered. Thus, on these types of stores (called poststores), the
program is past the store statement(s) before any store failure can be detected; therefore, the
statement "Loc" number displayed for a poststore failure will be that of the following
preemption point. All poststore failuresfail with error F171 (Communication error in 10OL
access).

Example:
Line Loc Text
1 Step Three
2 1 | F L&D02J03.L(1) = OFF
3 2 & THEN SET D1713J03. PVFL = ON
4 3 SEND : "PVFL MAY BE OFF"
5 4 WAI T 10 SECS

In this example, the pvsource of the digital input latched data point D173J03 is auto, so the
CL/PM program cannot store to the PVFL. The program fails with an F171 error, but the
statement "Loc" number will be 4, not 2.
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