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About This Publication

This publication supports TotalPlant Solution (TPS) System network Release
530. TPSis the evolution of TDC 3000X.

This publication providesinstructions for the following tasks:
 Creating CL sourcefiles, and entering and editing datain the source files

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

» Using the CL Compiler/Linker commands and options that are part of the COMVAND
PROCESSOR activity on the Engineering Main Menu

Change bars are used to indicate paragraphs, tables, or illustrations containing changes
that have been made to this manual effective with release 530. Pages revised only to
correct minor typographical errors contain no change bars.
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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, linking, and loading CL
packages.
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 T otal Plant
Solution (TPS) System, using Control Language for the Application Module (CL/AM).

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 program. Section 2 should be especially useful for this purpose.

* You are ready to install anew CL program or to change an existing CL 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 programs and what startup tasks must be completed.

» Section 3—Typical CL Data Entry Sessons—Use this section to review the mgjor
stepsto install or change a CL 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 akey 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 programs, and for a description of the
functions of the CL compiler and linker.

 Section 6—Error Indications and Recover y—This section provides guidancein
recovering from human errors.

* Index—An aphabetized list of CL data entry topics with references to paragraph
numbersin Sections 1 through 6.

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

CL/AM Data Entry 1-1 5/97



1.3
1.3 RELATED PUBLICATIONS

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

 Control Language/Application Module Overview, SV27-500, in the
| mplementation/Application Module - 2 binder. |f you are just beginning to work with
CL, start with this publication. It provides an overview of the complete CL
implementation process, from determination of the need for CL-based functions,
through the design of those functions, their installation, testing, and use.

 Control Language/Application Module Reference Manual, AM27-510, in the
| mplementation/Application Module - 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 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 AM-specific items. The publications are

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

Application Module Control Functions, AM09-502, in the
I mplementation/Application Module - 1 binder.

* Application Module Algorithm Engineering Data, AM09-501 in the
| mplementation/Application Module - 1 binder. Describes the functions of all
algorithms available in Application Modules, including the CL PV Algorithm and the
CL Control Algorithm.

» Engineer's Reference Manual, SM09-505, 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 System.

» Parameter Refer ences—These publications provide information about standard
parameters, including parameter names, data types, value ranges, and access levels.
The publications are

Application Module Parameter Reference Dictionary, AM09-540, in the
I mplementation/Application Module - 1 binder.

Computer Gateway Parameter Reference Dictionary, CG09-540, in the
I mplementation/Computer Gateway, | mplementation/Processor Gateway, and
I mplementation/CM50S binders.

« System Startup Guide, SW11-503 (floppies), or SW11-504 (cartridges), in the
I mplementation/Sartup & Reconfiguration - 1 binder. We recommend that you use one
of these guidesthefirst time you use any of the activities on the Engineering Main
Menu. They provide step-by-step procedures for al available configuration activities
and define all system startup tasks. Task 28 isBuild, Compile, and Load CL
Programs.
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1.3

« Data Entity Builder Manual, SWV11-511, in the Implementation/Engineering Operations
- 1 binder. This publication describes the use of the Data Entity Builder (DEB). The
DEB is used for eight of the activities on the Engineering Main Menu. Of those eight,
data-point building is the most important to CL data entry, because it is used to build
the data points that CL programs work with, and to attach Custom Data Segments to
data points.

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

* Text Editor Operation, SW11-506, in the Implementation/Engineering Operations - 1
binder. This publication defines how to use the Text Editor. Itisused to create CL
source files on user volumes, and to enter and edit information in thosefiles.

* Process Operations Manual, SW11-501, in the Operation/Process Operations binder.
This manual providesinstructions for use of the Universal Station's Operator
personality. CL/MC (sequence) programs are loaded in the MC through this
personality.
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PREREQUISITES FOR A CL DATA ENTRY SESSION
Section 2

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

2.1 PRECEDING SYSTEM STARTUP TASKS COMPLETED

Y ou can create CL sourcefiles, enter datain them, and edit them at any time. Generic
CL/AM programs can be compiled any time after Task 16 is completed, and specific
programs can be compiled any time after System Startup Task 21 iscompleted. CL/AM
programs can be linked any time after Task 21 iscompleted. See the Tasks shown in the
System Sartup Guide for further information.

CL dataentry consists of creating a source file, compiling source files, linking the resulting
programs, attaching Custom Data Segments to data points, and loading CL programs into
AMs, where they will be executed.

For CL/AM programs, linking includes binding to designated data points and loading into
the Application Module (node) that contains that point. Before aLink command can be
executed, the point must be loaded in its node; the node must be running; its status must be
OK; and the point must be inactive. Also, al pointsreferred to by the program, either
directly or indirectly, must be built and loaded. The process-connected boxes don't need to
be attached.

2.2 USER VOLUMES ESTABLISHED WITH SUFFICIENT CAPACITY

Y ou will store your CL source files on user volume removable media (floppies or cartridge
disks) or in user volumes on an HM. The CL Compiler/Linker 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 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 al of your source files and the Compiler/Linker-
generated files. If you will be building Custom Data Segments for AM points, you will
find it more convenient if you create separate volumes for your CL source/object files
(volume CL) and for your CL custom GDF files (volume CDSG).

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 subsection 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 subsection 3.9.2). User volumes should be configured in Task 10 during theinitial
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

| mplementation/Sartup & Reconfiguration - 1 binder). For amore detailed explanation of
floppy formatting, refer to Command Processor Operation in the

I mplementation/Engineering Operations - 1 binder.
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2.3

We recommend that you periodically copy any CL-user files you have on an HM to
removable media, so that you can recover them should something cause the data on the HM
to belost. Usethe Utilities Copy command to do this.

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 Startup Task 2 or refer to Section 5 of the System Sartup
Guide.

Table 2-1 listsall of the volumes and files involved in installing and changing CL programs
and Custom Data Segments. 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 disks isn't necessary.

2.3.1 Universal Station and Volume Handling Guidelines

CL dataentry requires aUniversal 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. |f
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 displays for the points associated with
your CL programs, to verify that parameter values mentioned in this publication are as
described, and to see the effects of your work.

It is easiest to have one or more user volumes for your CL files (see Table 2-1) on an HM
(Startup Task 10) and to have the compl ete software complement on an HM (Startup Task
16). If you use removable media, it's easiest to use one user volume for al CL files, and
you need to mount and dismount disks as needed. For example,

* When using the Text Editor or Utilities, & OV1 should bein one drive and your user
volumein the other.

* When you enter CL from the COMMAND PROCESSOR to use the CL Compiler/
Linker, & OV 2 should be in one drive and your user volume in the other. In some
situations, you need to replace & OV2 with & ASY after the Control Language
Compiler/Linker display appears. The proceduresin Sections 3 and 5 tell you when.

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

File Name

Volume and Suffix Use

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

and Data Entity Builder (DEB)

&0OV?2 (Several) Engineering Overlay 2—contains the CL Compiler/Linker

&ASY (Several Contains the Custom Name Library and the Standard

including Parameter Lists (also contains the NCF)

.SE, .SP,

and .PL)

Duplicat.SP Contains a list of the matches between the new standard
parameter names and existing custom parameter names.

&AMG (Several) Contains the standard AM and CM GDFs

&CLX (filenames).SF Contains subroutine and/or function declarations of CL

runtime extensions (created by Honeywell) that are callable
by CL/AM programs.

&CUS (filenames).LO CL runtime extension external objects that are linked into the

Application Module during node initialization.

CL (filename).CL CL source file (created by the user)
(filename).AO CL/AM object file (created by the Compiler)
(filename).LS CL listing file (created by the Compiler)
(filename).LE CL error listing file (created by the Compiler)
(filename).PL CL Custom Param List (created by the Compiler)

CDSG (flename).GD Custom GDF (created by the Compiler)

Note: CL and CDSG are user volumes that can have any user-defined names. They

can also be the same volume with just one name. CL and CDSG are the default
names that appear on the Modify Default Volume Path Names display. You can
change the names on that display to the name(s) of your user volume(s).

CL Parameter Lists can also be on a separate volume.
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2.4

2.4 PREREQUISITES FOR A CL/AM BLOCK COMPILE AND LINK SESSION

Use this check list before you begin to compile and link aCL/AM structure:

A.

The following types of AM data points can have CL blocks linked and Custom Data
Segments attached to them:

Regulatory Switch Custom

. If you are compiling a specific CL block that has one or more direct referencesto

point data, the points referred to must be built and loaded with the DEB before the CL
block iscompiled. Thisisnot necessary for ageneric CL block and indirect
references.

. The bound data point must be built, configured for CL (parameter CLSLOTS > 0),

and inactive (PTEXECST = Inactive) before ablock can be linked (bound) to the
point.

. Theremust be adot available in the CL segment to accept anew block (CLSLOTS

can specify from 1 to 255 dots).

Any Custom Data Segment used by a CL block, whether the CDS is on the bound
data point or on other points, must be attached to that point(s) through the DEB
before linking the block.

A block with the same name as one that aready exists on the point cannot be linked.

. A block with the same name as, but which is different from, the block being linked

cannot be present in the same unit in the destination AM.

. If aninsertion order is specified in ablock's header, a block with the same order

indication must not aready be linked to that insertion point.

. A CL block cannot exceed 16k words and the point-parameter references made by the

program cannot exceed 16k words. Information on the number of words used is
included inthe CL listing (.LS) file.

If you need to overcome condition F or H, you can use the Unlink command (see
subsection 5.3.2.3) to remove the existing block and then link the new block.

CL/AM Data Entry 2-4 5/97



2.5
2.5 PREREQUISITES FOR A CDS COMPILE AND LOAD SESSION
Check the following before proceeding to compile and load a Custom Data Segment:

A. CDSs can be attached to these types of AM and Computing Module data points:
Regulatory (AM) Advanced Control Interface Data Point (CM50S/CM60)
Custom Data Point (AM) Calculated Results Data Point (CM50S/CM60)

Switch Data Point (AM)
B. For acustom-data compilation, the Networ k Configuration File (NCF) must be

installed (System Startup Task 11). If an HM is present, the HM must be configured
and operationa (System Startup completed through Task 16).

NOTE

The same &ASY volume that contains the NCF must be used throughout all custom-data
compilation, related DEB activities, and CL block compilation. This is because the custom
names that are established by the custom-data compilations are held in the Custom Name
Library files on volume &ASY.

If the Custom Name Library files are lost or corrupted, copies of the libraries can be obtained
from any operational Universal Station loaded with the Operator's Personality. This is
accomplished through the Custom Names function on the System Menu.

Also see 3.9—Custom Name Library Synchronization.

C. The DEB isused to attach a CDS to adata point. Thisrequiresthat the destination
AM or CM's Computer Gateway be fully configured and operational. CDSs can be
attached as apoint isinitialy built, or by reconstituting the point, changing selections
and values, and reloading the point (this processis described in Section 3).

D. When apoint with a CDS isloaded, there must not be a CDS on another point in that
node with the same CDS-descriptor name (source-file name when compiled) and a
different time stamp. (i.e., you can't have two different CDS descriptions with the
same name in the same node at onetime. The system assumes that two CDSswith
the same name and differing time stamps are different.)
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TYPICAL CL DATA ENTRY SESSIONS
Section 3

3.1 HOW TO USE THIS SECTION

Typical CL 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.

References to detailed instructions for these major steps are provided, and Figure 3-1
provides an overview of the entire CL/AM program installation process.

The chart on Figure 3-2 guides you to the appropriate paragraph in this section for the
activity you are interested in, and indicates the volumes involved in those activities. It
doesn't necessarily indicate the order of the activities.

3.2 INSTALL NEW CL/AM BLOCKS
3.2.1 Compile and Link to a Single Data Point

Use the following major stepsto install a CL/AM block that contains only CL/AM blocks
onasingle point. All blocks name the same point in the block heading.

1. Usethe Data Entity Builder (DEB) to /—\
build the point that the block or package
will belinked to. Parameter CLSLOTS
on the AM Genera 1/0 and Custom
Parameter Entry Display (PED) must
specify the number of blocksto be
linked to the point. (Seethe Data Entity
Builder Manual.)

1345
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3.2.1

&ASY
Custom Name Library

Standard Parameter Lists CL Source/Obj Volume

A

UL name.CL

—— name.LS

Compile

-UL

Custom Parameter Lists
.PL

CL Parameter List Volume

I name.AO -

Link

&AMG name.GD
AM/CM
GDFs
v ‘ CL Custom GDF Volume
DEB
AM
CL
CG Parameters Data
DATA ’ i
cDS Point
POINT
-
> CDS_ _
CcDS Description
Block -
CDS ’ Library
- -
Description

Figure 3-1 — Overview of CL/AM Program Installation
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3.2.1

CStart or Next Activity)

NOTE: See Table 2-1 for more

information about the
volumes used in CL
data entry.

Refer to 3.2.1
Volume:

CL Source/Obj

CL Parameter List

CL
Blocks? s —>
Yes
I
New Block c Specific
ora h or
Change? Generic
New Block g Specific
# Refer to 3.3.2
Specific Refer to 3.2.2 Volumes.
G Volumes: Refer 3.3.1 :
o ' - &ASY
Generic_|_ > ansy Jolame: i CL Source/Obj
— N CL Source/Obij CL Source/Obj Obj
Specific J CL Param List

New CDS
ora

Change?
New

v

Refer to 3.4
Volumes:

&ASY

CL Source/Obj
CL Parameter List
CL Custom GDF

On One |>

Pointor |O

> One Pt? [N
One |©

v

Refer to 3.5.1
Volumes:

&ASY

CL Source/Obj
CL Parameter List
CL Custom GDF

Figure 3-2 — CL Data Entry Activities and Volumes Involved

Refer to 3.5.2
Volumes:

&ASY

CL Source/Obj
CL Parameter List
CL Custom GDF
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2. From the Engineering Main Menu
select SUPPORT UTI LI Tl ES and
then select MCDI FY VOLUME
PATHS. Onthe Modify Default
Volume Path Name Display check
that the pathnames for the following
volumes are correct (see Table 2-1):

CL SOURCE/ 0BJ
examples; $F2>CL> or
NET>CL>

CL OVERLAY
examples, $F1>&0v2>
or NET>&0Vv2>

If necessary, correct the pathnames
and pressENTER. The display
reappears with all pathnamesin

3.2.1
\

10 Sept 91 12:11:56 1 |

-

M FY DEAULT VO.UME PATHNAMES
Edit Al Desired Default Paths and ENTER

V\EI'VWCD\HG QD/ERAV EEBOElAV ETO/ER_AY

HV AM OV GF a SORH @) A CIURE E0 TR LBC OERAY FIND NAMES OLY
NET>EANG> (NEa> 1(NET>8P2> ] [NET>8P1> 1(NET>8CPA>

Q. PARAM LI ST FL OERAY WE_ATGG oL
(NEA> 1(NET>8PL> | Il

a aBETaMar LE?E:LTPATH BUITN OFG ORLY. G)\HGJEORY GINER C ORAYS
NET>BG> J(NET> 1(NET>8CPL> | 1[(NET>60/G~ ]

SMIC OERAY TAC SPPORT O
1(NET>8P2> ] [NET>8P5> |

EXTLCﬁDM:D.LE DCCIL OR TBW ALE OR NOF BAGKLP PATH
[REme> | [REmeH > ]

AREA (B GF
NET>8ARG>

LOD NTE ORY
NET>8CPA> ]

NMGAF
NET>ENVG> Il

KEY H LE VALME
NET>EKFO>

SET BVl CE PATH
TOREM MEDA

.

HETIE\/ICEPATH H N

unumes
NENU

MNENU

2981

/ \

Text

Editor name.CL

CL Source File
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On the Engineering Main Menu, select COMWAND PROCESSOR, type CL and press

ENTER. The Control Language Compiler/Linker display appears.

blue.

3. Usethe Text Editor to create the CL
source file on the CL Source/ Object
volume named in step 2 (see
subsection 5.2).

4.

5. Seethechecklist under 2.4, then

Compile the CL sourcefile (see
subsection 5.3.2). If no errors are
detected, these files are created on the
(.CL) user volume:

(filename).LS—thelisting file

(filename). AO—the object file
If one or more errors is detected,
thisfileis created on the user
volume:

(filename).LE—error listing

(filename) is the same name you
gave your CL sourcefile.

CL Source/Obj. Volume
name.AO

Y

\

name.LS
name.AO

Compile
P name.LE

1349
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3.2.1

6. LinktheCL object file (AO, see CL Obiject File
subsection 5.3.2). The Linker checks
that all parameters referenced are name.AO
present on the network and that the

data-types for each parameter are as
defined to the Compiler.

Link

™

1350

If the program is successfully linked
and loaded, the block name(s) of the
newly loaded block(s) can be seen on
the CL page of the Detail Display for
the point. The Linker leavesthe
CLACTIVE vauefor the block
Active. The point-execution state
remainsinactive (PTEXECST =
Inactive). To cause the point to be
processed and the blocks to be :
executed, at the Detail Display,
change PTEXECST to Active (seethe
Process Operations Manual) and NAME = FC101

process specia the point. CLACTIVE = Active
PTEXECST = Inactive

Operator
Personality

If an error is detected while linking
only one block, linking terminates. If
the source file contains more than one
block and alinking error is detected,
linking may be terminated after some
blocks have been linked and before
others are.

Data Point
1351

4 )

05 Dec 85 09:16:00 3

(&S] TEST PO NT UNIT 03 UNIT 03 PAGE 2
CL BLOCK | NFORMATI ON - ERRSUM NOERRCR

BLOCK BLOCK ACTIVITY  TEST INSERTN | NSERTN BLOCK BLOCK TI ME
I NDEX NAVE PO NT ORDER ERROR

1 ONE ACTI VE OFF GENERAL 1 NOERROR 05 Dec 85 09:03
2 WO ACTI VE OFF GENERAL 2 NOERROR 05 Dec 85 09:03
3 LAST ACTI VE OFF GENERAL 0 NOERROR 05 Dec 85 09:03
NOTCONFG
NOTCONFG

3114
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3.2.2
3.2.2 Compile and Link Generic CL/AM Blocks to Multiple Points

Use the following mgor stepsto install asingle generic CL/AM block, or a package
containing only generic CL/AM blocks, to multiple points. Generic blocks contain the
reserved word GENERI Cin the heading and can be linked to more than one point, one
point at atime.

1. Perform step 1 under subsection 3.2.1 (build the data point). This step isnormally
donefirst for generic blocks that use indirect references, but it is not actually required
until just before step 5.

é Y

2. From the Engineering Main e — ———
Ma‘]u, w&t SUPPm-I- Edi t |SHEd Defaul t Paths and ENT .
UTI LI TI ES and then select :
MODI FY VOLUVE PATHS.

On the Modify Default

VOIume Pah Narr]e Di$lw M5 GDF KEY FI LE VOLUME SMOC OVERLAY TAC SUPPCRT O NCDE LOAD O/RLY
check that the pathnames for Ty T '
the following volumes are — ———

correct (see Table 2-1): A | | | VS

3113

NETWORK CONFI G
examples; $F2>8ASY>0r NET>&ASY>

CL SQOURCE/ OBJ
examples; $F1>CL> or NET>CL>

CL PARAM LI ST
examples, $F1>CL> or NET>CL>

CL OVERLAY
examples,; $F1>&0v2> or NET>&0V2>

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

Note that in the removable media pathname examples, above, & ASY isin drive 2 and
the other three volumes are in drive 1. To minimize disk/diskette exchanges, the
source/object volume and the parameter-list volume can be the same volume (the same
disk/diskette), asthey arein the examples. Y ou need the overlay disk/diskette,
&O0V2, to bein drive 1 when you enter CL from the COMMAND PROCESSOR
display, and then you can put your user volume (CL in the examples) in drive 1 for
the remainder of the session.

3. Usethe Text Editor to create the CL-source file on the CL Source/Object volume
named in step 2 (see subsection 5.2).

4. Compilethe sourcefile asin step 4 under subsection 3.2.1.

5. Perform step 6 under subsection 3.2.1 for each point the generic block(s) isto be
linked to. The block(s) isloaded only when linking to the first point in the unit. The
separate links establish communication to al of the points.
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3.3
3.3 MAKE CHANGES TO A CL/AM BLOCK

NOTE

The number of CL slots on an AM point can be increased, without any impact on CL blocks
already loaded, by using the DEB to increase the value in parameter CLSLOTS. Once
established, the number of CL slots can be reduced only by using the DEB to delete the
point and then to rebuild it.

Certain precautions must be observed when deleting points. Refer to subsection 9.5 in the
Engineer's Reference Manual and to subsection 7.2.8 in the Data Entity Builder Manual.

3.3.1 Change a Block or a Package Bound to a Single Data Point

Use the following major steps to change a single CL/AM block, or a package that contains
only CL/AM blocks, bound to one AM point.

1. Check the volume pathnames as in subsection 3.2.1, step 2.

2. Usethe Text Editor to change the
source file (see subsection 5.2).

Note: You can edit the existing Original

source file, or copy and renameit, name.CL  [source File

and then edit the new file. Editing the

existing file is more convenient, but ‘

it's probably safer to copy and edit a Copy

new file, because you won't change / \ Revised
the source file for ablock that is Source File
already working. In either case, use a Edit

new name for each block. The block rext —»| namel.CL
nameisin the block header in the CL- Editor

sourcefile.

T
JEERY

1352
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3. Compile the new block(s) or the new &ASY
package (see subsection 5.3.2).

Standard
Parameter
Lists

3.3.1

CL Source/Obj Volume

|

[\

(param list name).PL

CL Param List Volume

4. Usethe Unlink command (see
subsection 5.3.2.3) to unlink each
block in the package.

CL Obiject File

5. Link the new block(s) or the new

package (see subsection 5.3.2). name.AO

6. If you copied and edited a new source

file(s), after you successfully link
your new block(s), you can use the
Utilities Delete command (see
subsection 5.1) to delete the origina
source file(s).

|||%%%%*%*%IIII
e ————

namel.CL

namel.lLS
namel.AO

1353

1354

1355
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3.3.2
3.3.2 Change Generic CL/AM Blocks Linked to Multiple Points

Use the following major steps to change a single generic CL/AM block, or one or more
blocksin a package, that contains CL/AM blocks that are linked to multiple points.

1. Check volume pathnames as in subsection 3.2.1, step 2.

2. Usethe Text Editor to change the source file (see subsection 5.2).

Note: Two different blocks with the .
same name cannot exist in the same name.CL gg'g;gg'me
process unit; therefore, when you
change a generic block that islinked
to more than one point, you should Copy
use new block names and a new
source-file name. Thisletsyou link Revised
the blocks and test them on one point, Text _ Source File
without affecting the current operation Editor Edit
of other points. Also, the original —| namelCL
object fileis ill availableif you want
to return to the original situation.
1352

Y ou can use the Text Editor to copy GASY _
the original sourcefile, give it anew - CL Source/Obj Volume
name, and change the block name or Parameter name1.CL
names, then make the changes by Hee ;
editing the new file. [\

> namel.LS

3. Compile the the new block or package —>| namelAO
(see subsection 5.3.2). g
e — |

(param list name).PL

CL Param List Volume
1353
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4. Unlink the old block from one of the
points and link the new block(s) to the
point (see subsection 5.3.2) to test
operation with the new block.

Note: If you forget to unlink the old
block(s), after you link the new block
you will have both the old and new
blocks on the point, and when the
point is active both blocks will be
executed.

5. Whenyou are satisfied with the
operation of the new block(s), unlink
the old block from the rest of the
points, one point at atime, and link
the new block to each of them.

6. When the original block is no longer
needed, use the Utilitiesto deleteits
source and object files (see subsection
5.1).

3.3.2

CL Object File

name.AO

/ \

1355

Unlink

Unlink

1354

CL Source/Obj Volume
name.CL
M name.AO

namel.CL

namel.AO

1356
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3.4 INSTALL A NEW CUSTOM DATA SEGMENT

3.4

Use the following major steps to build, compile, and install a new Custom Data Segment

(CDS) inan AM or a CM50/60.

1. From the Engineering Main Menu, select SUPPORT UTI LI Tl ES and then select

MODI FY VOLUME PATHS. On the Modify Default VVolume Path Name Display
check that the pathnames for the following volumes are correct (see Table 2-1):

4 N

[ 19 Sept 91 12:11:56 1 ]
NGO FY CEALLT VOLUVE PATHNAVES

Edit Al Desired Default Paths and ENTER

CL CUSTOM GDF
examples, $F1>CDSG> or
NET>CDSG>

NETVORK OONA G
JNET>8ASY>

SO OERAY
| NET>80P4>

HG GF a OERAY [EB OERAY
NET>RHEG> ] (NET>80/2> ] [NET>80P1>

NETWORK CONFI G
examples, $F2>&ASY> iemar g pewus
or NET>&ASY> e -

a asTaMar USER CEALT PATH
NET>06G> JENETSTEST>

HM AM OV GF a SORFE @)
SRANG>

JINE>A >

A CIURE HI TR
| (NET>e0P2>

LEC QERAY FIND NAWES OLY
] [NET>80P1> JINET>R0PA>

FA._OERAY
| (NET>&CPL>

TS
] (NET>e0Pa> [IN=E

BUTTN OFG ORY.
] [NET>&CPL>

]
]
LO NOTE ORY
>80P> ]
]

QOFIGRE ORY _GNER C ORAYS
] [NET>80P1> J(NET>60/G~

SWC OFRAY  TAC SFRCRT OA
|[(NET>6072> ] (NET>60P5> ]

NMaF KEY FAILE VOME
NETRNVG> JNETS8KFO>

CL SOURCE/ OBJ
examples; $F1>CL> or NET>CL>

NMGFE EXT LO'D MIULE DC Ol OR
RETSRNV2> NETS806> [REr>.0> ]

TBPALEOR  NF BAGUP PATH
NET>&TH L> ]

unumes
[1:\1]

SET CBM CE PATH
TOREM M A

-

SET CEVI CGE PATH H

NN
TO " NET'

N

CL PARAM LI ST
examples; $F1>CL> or NET>CL>

%

2081

CL OVERLAY
examples, $F1>80v2> or NET>&0V2>

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

Note that in the removable media pathname examples above, & ASY isindrive 2 and
the other four volumes are in drive 1. To minimize disk/diskette exchanges, the
source/object volume, the parameter-list volume, and the custom GDF volume can be
the same volume (the same disk/diskette), asthey are in the examples. Y ou need the
overlay disk/diskette, & OV 2, to bein drive 1 when you enter CL from the
COMMAND PROCESSOR Display, and then you can put your user volume (CL in
the examples) in drive 1 for the remainder of the session.

. Usethe Text Editor (see subsection
5.2) to create the CL sourcefilefor
the CDS on the CL Source/Object
volume named instep 1. You can
include other structures, including CL
blocks, if you wish.

Text

Editor name.CL

CL Source File

1348
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3.4

3. Compile (but see the two notes BASY _
below) the CL source file (see Custom Name Library CL Sourcef Ob’é‘CO'Ume
subsection 5.3.2). If no errors are andad raram. LIS Y name.
detected, these files are crested on the U A \ name.LS

. 4» .
user volume(s): B Name.AO
(fil enane).LS—thelistingfile -

(fil ename) . GD—the custom GDF / 1
(param |ist nane).PL—the -UL (Create)
parameter-list file, one for each or Custom Param. Lists
parameter list -OCD (Update) PL

CL Param. List Volume
Custom names contained in the CDS
are added to the Custom Name name.GD

Library involume & ASY (if the
-UL option was used). See Table 3-1.

CL Custom GDF Vol. 1357

Note 1. Becausethereisalimit to the number of each type of custom name, and because
they cannot be deleted, you should take care not to cause extra entries because of
misspelled names. To avoid this, we recommend that you compile twice, as follows:

First compile without the -UL option. Instead of generating the files listed above, the
Compiler generatesa.LE file that lists all custom parameter names not now on & ASY .

Use a Print command (see subsection 5.1) to see the contents of the .LE file. Check
if there are misspellings of names that should already be in the library, and correct
them as necessary.

Compile again, using the -UL option. This adds new names to the Custom Name
Library.

Note 2: If you are changing a custom data segment, you must use the Compile command
-OCD option to overwrite the custom GDFs. See subsection 5.3.1.2.

Note 3: The error message "Cannot create .GD file, FMS error: INSUFFICIENT
MEDIA STORAGE SPACE" can be caused by too many memory resident schematics.
The reason is that the compiler createsthe .GD file in the memory volume (SMEMORY).
Thisis aso where memory resident schematics are stored. |If there are too many
schematics loaded in the US, the compiler can run out of space and be unable to create the
.GD file.
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3.4

4. Usethe DEB to add the CDS to the appropriate data point (see the Data Entity Builder
Manual in the Implementation /Engineering Operation - 1 binder).

Thismay betheinitial building  CL Custom GDF Volume
of the point or it may aready be
built. If the point is already name.GD
loaded in its node, reconstitute

it, or read it fromits IDF. Key
in datafor the following *
parameters:

PTDISC—This parameter

appliesto AM regulatory

points. Itisonthe AM

Point Assignment Display.

Select Full and press enter. '
This adds the Custom 1/0

Display to the PED set. The O

following parameters are on 1358
that PED.

Reconstitute
B

NOPK G—The maximum number of CL packages you expect to be bound to this
point. Keyinatleast 1. You can key in more than you expect to use to avoid
having to make a change in the future. Maximumis 10.

PKGNAME—Key in the name of your CL sourcefile(s). If you entered morein
NOPKG than actual packages, after you press ENTER you will have some blank
ports, which are acceptable.

5. PresseENTER. If no errors are detected by the DEB, the PED is redisplayed with al
valuesin blue. Thisaso addsyour custom parametersto the PED set (the CL
Custom GDF volume must be available on an HM or in a disk/diskette drive).

WARNING

Sometime in the future, you may need a backup copy of your custom-name library files
because, for some reason, you are unable to use the data on an HM to restart a node;
therefore, when you install a new CDS or update one, you should copy the resulting custom-
name files onto your current &ASY disk/diskette. Execute-Command files ASY_BKUP.EC
and CLNCFBKUP.EC are provided on the Honeywell &ASY disk/diskette to help maintain
these files (see your latest Customer Release Guide). Immediately after copying these files,
use the Command Processor's Protect command to protect them from being accidently
overwritten or deleted (of course, you will need to unprotect them the next time you make
such a backup copy).

You should also make a backup copy of your custom GDF (.GD) files on a disk/diskette, so
that if those files become unavailable from the HM you still have GDFs to use in rebuilding or
reloading points with CDSs. These backup files should also be protected.
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3.5

6. Key invaluesfor your custom e ™\
parameters, as required, key in
data and make selections for A A
other parameters, as necessary,
and ENTER your data. When the PAGE 1 I (PR 1)
PED status line shows no errors,
no UNENTERED data, and no
missing data and after checking
the checklist under subsection 2.5,
writeit in an IDF and load the
point with its new CDS into FULL  FULL ' SPLIT DI LY COAD Lt FYb Lis BAK STATLR Boge o new

its node.
\__ J

3115

Jo1 Jan 83 00:09 01
=

Y ou can see the data for your

CDSontheCDS p@e(S) of the 05 Dec 85 09:16:00 3
Detail qu)layfor the p0|nt, RO TOSAS L WNT03WNT O3 PAGE 2
a aUSwith the Operator R ey fonces
Personality. S — AoEM 1029
PVAUTO  ------ B PVELH 100.0
e, i
————PV CCEFFI O ENTS
PV I NPUTS
PVOEFL  1.22000
PL e B PVOEF2  55.0480

PVSTAT N
VAL1L 0. 44000
VAL2 1. 40900

3116

3.5 CHANGING CUSTOM DATA SEGMENTS
3.5.1 Change a CDS Used on a Single Data Point

Use the following major stepsto change a CDS that is used on only one data point. The
point can beinan AM or aCG.

1. Check volume pathnames as in subsection 3.4, step 1.

2. Usethe Text Editor to change the CDS

source file (see subsection 5.2). Edi,

Compile,
. .. . Reconstitute,
Note: You can edit the origina file, Unlink, Link

retaining its name and the CDS-description
name, or you can copy the origina file,
rename it, and edit the new file. Where the
CDSisused on just one point, you can save
some work by editing and recompiling the
origina file, which overwrites the origina
custom GDFs and retains the file name.
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3.5.2
3. Compilethe revised source file asin step 3 under subsection 3.4.

4. Usethe DEB to recongtitute the data point, key in and ENTER data, and reload the
point, as in steps 4 through 6 under subsection 3.4. If you used the original file
name, any parameters in the new version of the CDS that were also in the origina
CDSdon't have to be reENTERED. When the point is reloaded, the original CDS in
the point is deleted and the new one takesiits place.

5. Seethe WARNING at the end of subsection 3.4.

3.5.2 Change a CDS Used on More Than One Data Point

Use the following major steps to change a CDS that is used on more than one data point.
The points can bein an AM or aCM60.

1. Check volume pathnames as in subsection 3.4, step 1.

2. Usethe Text Editor to copy the
original sourcefile, givethe
copy anew name, and make
the changesto the new file
(see subsection 5.2).

Note: Aswith generic CL ggmii"“'
blocks, this lets you retain Reconstitute,

the original CDS description, Load
which severa points may be
using, while testing the new
one. Thisisespecialy
important because the custom
GDF (.GD) must be available
if it is necessary to use the DEB
to reconstitute, change, and
reload any of these points.

We recommend that you use the last character in your CDS source-file nameasa
revision indicator. Keep the number of revisions as low as possible; if possible, no
more than two or three, because thereisalimit of 4000 CDS-description names on
the &ASY volume and unused names can't be deleted without rebuilding all CL
structures, including all related data points.

3. Compileyour new CDS source file asin step 3 under subsection 3.4. Because you
used a new name, you have both the original compiler-generated files and a new set
of these files with the new file name. Retain the original files, in case you need to use
them again, because of problems with your new CDS.

4. Reconstitute the first point to receive the new CDS, asin step 4 under subsection 3.4.
In parameter PKGNAME, be sureto key in the new source-file name, enter
parameter values (it'sanew CDS, so key datain all parameters that appear), ENTER
it, and reload the point, asin steps 5 and 6 under subsection 3.4.
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3.5.3

5. Thefirst point will be operating with acompletely new CDS. After you are satisfied
with the operation of the new CDS on the first point, repeat step 3 for other points
that will use the new CDS.

6. Whenthe CDSis operating on all points, use the Delete command (see 5.1) to delete
the original .GD file from the CL Custom GDF volume.

7. Seethe WARNING at the end of subsection 3.4.

3.5.3 The “REV NO MISMATCH” Error

The name stands for Revision Number Mismatch. Thisis an error that can occur when
loading a CDSto a point from the PED. The error occurs if one or more other pointsin the
node have a different version of the CDS (same name but a different time stamp). The
error message appears at the bottom of the Param. Entry Display screen.

The first time you compile a CDS with the Update Library (-UL) option, a time-stamped
Global Descriptor (.GD) fileis created in the directory specified under CL CUSTOM GDF
on the Volume Paths display (normally the CDSG directory). The .GD file containsthe
names of the parametersin the CDS and the information that will be required by the PED to
create the extra pages for entry of these parameters. When you use the PED to attach the
CDSto a point, the system uses the .GD file to determine this format information.

To give an example, suppose that you have a CDS attached to several points and that you
decide to add another parameter to the CDS. Y ou make the change and recompile the CDS
source without changing the name, using the Overwrite Custom Data (-OCD) option to
overwrite the information in the .GD file (this adds the name of the new parameter to the
.GD file. Compiling with the -OCD option creates a new time stamp on the .GD file. This
initself does not create a problem, but when you use the PED to attempt to load the
modified CDSto a point, the system will check to seeif there are any pointsin the node
that have adifferent copy (different time stamp) of the CDS. If any are found, you will get
the REV NO MISMATCH error in the PED when you try to do the load, and the load will
not be performed. The system will not allow you to load a point with a CDS if another
point or pointsin that node have a CDS of the same name with a different time stamp (even
if the parameters are exactly the same).

To recover, change the name of the new CDS and recompile (with the -UL option). Then
use the Find Names command (from the Command Processor) or Documentation Tool
(from the Engineering Main Menu) to determine which pointsin the node have the CDS
attached. Then replace the old version with the new (renamed) version one point at atime,
as described in subsection 3.5.2.

The CDS Custom Name Library can contain up to a maximum of 4000 CDS names.
Unless you anticipate approaching this limit, you may find it more convenient to change the
name of the recompiled CDS to avoid deleting al the old points. If you do not rename the
new CDS, you must delete the old CDS from each point in the node befor e you attempt to
load the new version to any point.

For each point with the old CDS attached

» Makethe point INACTIVE

» Recongtitute the point in the PED
» Deletethe old CDS dot

* Load the point
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3.6

After the old CDSisremoved from each point to which it was attached, use the following
procedure to attach the new CDS to each point:

 Recondtitute the point in the PED
* Add aCDSdot

* Attach the new CDS

» Reload the point

* Makethepoint ACTIVE

3.6 INSTALL A CUSTOM ENUMERATION OR PARAMETER LIST
3.6.1 Install a New Custom Enumeration or Parameter List

Use the following major steps to build and compile a new custom enumeration or anew
parameter list.

1. From the Engineering Main Menu, 4 ™
select SUPPORT UTI LI TI ES and ‘ .
then select MCDI FY VOLUME PATHS. L R T —

On the Modify Default Volume _ew ewxone  gemn  _momy  _oama
Pahnarr‘]& DI$IW Ch&k tha ’\EI-(M*A::@/IGI HNg’;CIi’;REm] HNEII%EDTGZ HI\EII';%HO/ERAV H,\%l\w OoLY |
the pathnames for the following s  gpeuis  _momw  mamosor  joowwoav
VOl um% are Corra:t: ’\é]r;&ljgs:;mﬂli Hﬁ%T PATH Hg‘mﬁ)ﬂm‘( Hr\?;r)fm()]a}f ORY HV\%W\B |
2V a— o — o Sa— e —]
NETWK CmF I G >‘g'\N,:\l{LCEF %ﬁMIILE I\EFESH;%L OR I\EI'%HDLE ORrR NF BAKLP PATH
examples; $F2>ASY> or NET>&ASY> N _ :5 |
CL SOURCE/ 0BJ _ )

examples, $F1>CL> or NET>CL>

CL OVERLAY
examples; $F1>&0V1> or NET>&0V2>

CL PARAM LI ST
examples; $F1>CL> or NET>CL>
(not required for enumerations)

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

Note that in the removable media pathname examples above, & ASY isin drive 2 and
the other three volumes arein drive 1. To minimize disk/diskette exchanges, the
source/object volume and the CL parameter-list volume can be the same volume (the
same disk/diskette), as they are in the examples.

Y ou need the overlay disk/diskette & OV 2, to be in drive 1 when you enter CL from
the COMMAND PROCESSOR display, and then you can put your user volume (CL
in the examples) in drive 1 for the remainder of the session.

2981
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3.6.1

2. Usethe Text Editor (see subsection / \
5.2) to create the source file for the
enumeration or parameter list. Text
Editor —» name.CL

| \| CL Source File

1348

3. Compilethe CL sourcefile. If

CL Parameter List Volume

no errors are detected, the
following files are created: . 4’| (param list name)>PL
Compile
For custom enumerations, &ASY Volume
T \C | (enumeration name).SE
(enumeration name).SE ' '
is created on the & ASY volume.
It lists the state names for -UL
all of the enumerations (in
ASCII). »| PAR_LIST.SE
—————————® ENM_SETS.SE
. | PARAMETR.SP
For custom-parameter lists,

1361

(param list name).PL

is created on the CL parameter-

list volume. It listsal

parameters and their types, for

this parameter list.

If the -UL option was used, the following custom-library files are updated:
PAR_LIST.SE Contains the names of all custom-parameter lists.
ENM_SETS.SE  Contains names of all custom enumerations.

PARAMETER.SP Contains names of all custom parameters.

Note that once a custom enumeration is added to the system through a successful
compilation with the -UL option, it can be neither modified nor deleted.

4. Seethe WARNING at the end of subsection 3.4.

CL/AM Data Entry 3-18 5/97



3.6.2
3.6.2 Change a Parameter List
Use the following major steps to change a custom-parameter list.

1. Check the volume pathnames as in subsection 3.6.1, step 1.

2. Usethe Text Editor (see subsection 5.2) to modify the parameter-list sourcefile.
Note: Theorigind file can be edited. If the parameter list isin apackage with
Custom Data Segments, also pay close attention to the guidelines provided under
subsections 3.5.1 and 3.5.2.

3. Compilethe sourcefile asin subsection 3.6.1, step 3. If the compilation is
successful, the origina parameter list is overwritten with the new definition.

4. Seethe WARNING at the end of subsection 3.4.

3.7 INSTALLING AND CHANGING COMBINED CL/AM PACKAGES

CL packages that consist of combinations of CL structures, including blocks, CDSs,
enumeration definitions, and parameter-list definitions, can be installed by combining the
steps and the topics covered by notes under subsections 3.3 and 3.4.

When you recompile generic packages that contain a custom data segment (CDS) and you

use the -OCD option, the CDS is overwritten. If you have not made any changesto the
CDS, recompile the package WITHOUT the -OCD option.

3.8 CUSTOM NAME LIBRARY

Table 3-1 describes the custom-name library. Thislibrary includes the internal-to-externa
conversion information for the namesit contains. It ismaintained on all Universal Stations
on the LCN and on the &ASY volume.

The Compiler's -UL option enables updates to thislibrary.

Internal names are used in the CL object code (.AO file), in the custom GDF (.GD), and in
AM and CG/PLNM checkpoints that contain custom data.

It is not possible to delete or ater the namesin thislibrary.

Y ou can use the Print command (see subsection 5.1) to see the content of thefilesin this
library.

Parameter list names cannot conflict with enumeration-set names. An enumeration state can
bein any number of enumeration sets and each counts against the 4000-name limit.
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3.9

Standard parameter names can be used in CDSs, if the point the CDS is attached to doesn't
already contain the standard parameter. For example, parameter PV can be used asa CDS
parameter on an AM-custom data point but not on an AM-regulatory data point. Standard
parameter names used in custom data segments don't count against the size limitationsin
Table 3-1.

With R530, the number of Custom Data Segment names and parameter names have each
increased from 2000 to 4000 to allow for a greater capacity. The load time for loading the
CDS names and parameter names has also been optimized with R530; the load timeis
significantly less than the load time required before adding the additional 2000 CDS names
and parameter names.

Table 3-1 — The Custom Name Library

Type Max. Names File Name
Custom Parameter Names 4000 PARAMETR.SP
CDS Description Names* 4000 SEGMENTS.SP
Parameter List Names 250 PAR_LIST.SE
Enumeration Set Names 200 ENM_SETS.SE
Enumeration State Names 1000 (name).SE
New standard/existing custom N/A Duplicat.SP
parameter name matches

*Names of CL-source files that contain custom-data descriptions

3.9 MOVING CL APPLICATIONS BETWEEN SYSTEMS

CL structures can be moved from one L CN-based T otalPlant Solution (TPS) System to
another in only CL source-fileform. Object files, IDFs, and GDFs contain internal
representations of names that apply to only the system they were created on. Specifically,

» Custom-data GDFs must be regenerated on each destination system by compiling the
appropriate CL-source files. Thisinstalls any custom names in the destination systems
Custom Names Libraries.

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

» CL blocks must be recompiled on the destination system to create loadable object ((AO)
filesfor that system.

It'slikely that before you do any of these activities you will need to edit the CL-source files
on the destination system, to change point names and to tailor the source file for the
destination system.
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3.10
3.10 CUSTOM NAME LIBRARY SYNCHRONIZATION

The custom-name library is maintained on all Universal Stations and on the Network
Configuration Volume, &ASY. A revision code and time stamp are maintained on all
copies of the library to assure synchronization.

When aUS s started up, its custom-name library isloaded from the & ASY volume. The
revision code of the custom-name library on & ASY must match that of al other USs on the
LCN; otherwise, the US won't start up (its status will be (NameRev). See below for
custom name library reconstruction steps.

If during CL compilation, names are added to the custom-name library (the -UL optionis
used) the revision code of the & ASY volume selected on the Modify Default Volume
Pathnames Display must match the revision code in the USs. Otherwise, the compilation
will fail.

We recommend the following:

« If you keep the & ASY volume on an HM, that version should always be used and
removable media should not be used (the default pathname should be
"NET>&ASY>"). Thiskeepsthe HM version of &ASY synchronized with the USs,
so that it can be used in starting up USs.

e If &ASY isnot maintained on an HM, multiple users of CL must be sure that they all
use the same & ASY disk/diskette. Y ou must take particular care for systems with more
than one Console (probably, most such systems have & ASY on an HM).

* If the &ASY volume that is synchronized with the USs should be lost or destroyed, the
current custom-name library can be reconstructed on an & ASY volume (removable
media or HM) from the information in the USs, using the Custom Name Save function.
Refer to the Process Operations Manual, Section 20.

« If al USsarelost and you can't reconstruct the custom-name library, the latest & ASY
must be used, but it is extremely important to immediately rerun all CL compilations
that have added custom names since the time of the old & ASY. Anything that uses
those names, such as data points, CL structures, and custom displays, should be re-
established. Otherwise, old and probably invalid internal names would be used with
unpredictable results.

WARNING

If the status of the US is CNAMREYV, indicating that the custom-name library for this US is at a
different revision level than those of the other LCN nodes, the Custom Names Save function
WILL NOT take place. A WARNING status appears on the US node status display and an
associated message appears in that US's Status Detail display.
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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 DATA ENTRY KEY FUNCTIONS

The Engineer's Keyboard is required for interaction with the Engineering Personality's
Utilities, Text Editor, and CL Programs activities. Most of the keys function as you would
expect. Figure 4-1 clarifiesthe 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
Utilitiesand CL 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 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-data entry (see
subsections 5.1 and 5.2).

« Detailed descriptions of the CL Compile and Link commands (see subsection 5.3).

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

5.1 USING UTILITY COMMANDS IN CL DATA ENTRY

The default-volume pathnames and utilities are used in CL 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 VOLUVME PATHS on the Support
Utility Menu. (Alternately, you can select the COMMAND PROCESSCR pick on the
Engineering Main Menu, and then type SP and pressENTER.) The utilities are called up
by selecting the COMVAND PROCESSOR pick on the Engineering Main Menu.

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

» Modify Default Volume Pathnames—Thisfunction is used to set up the pathnamesto
the filesthat are created and used in CL data entry. Examples of such pathnames are
provided in this publication under the following headings:

3.2.1—Compile and Link to a Bound Data Point

3.2.2—Compile and Link Generic CL/AM Blocks

3.4—Ingtall aNew Custom Data Segment
Instructions for calling up the Modify Volume Pathnames Display are under subsection
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 ancther, 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
subsections 5.6 and 5.7 in the Command Processor Operation manual.
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5.1

» Create—Used to name avolume on afloppy diskette or cartridge disk and to initialize
the disk so that it can be used on the TotalPlant Solution (TPS) System. This command
is used to create user volumes that you use in CL data entry or on which you make
backup copies of HM files. This command is described under subsection 5.8 in the
Command Processor Operation manual.

* Create Directory—Used to create a directory under an existing volume. An exampleis
described in subsection 3.9.2 in this publication, Prepare to Load the MO 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 subsection 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/Linker 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 only to 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 in acommand as in 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 sourcefiles, 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 origina 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 subsection 5.10 in the Command Processor Operation manual.

» Break—Aborts an in-process CL compile or CL link (but not a CL unlink). The break
isinitiated by pressing the combination of the“CTL” and “BREAK” keys. (“BREAK”
is an aternate function of the*COMND” key.)
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5.2
5.2 USING TEXT EDITOR COMMANDS IN CL DATA ENTRY
The following procedures describe the Text Editor functions you will probably use most

frequently in CL dataentry. For more detailed descriptions of Text Editor functions, refer
to Text Editor Operation in the Implementation/Engineering Operations - 1 binder.

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

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

2. Key in 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
The file name cannot begin with "$."

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

4. Key inyour sourcefile. Theform and content of sourcefilesfor al CL structures are
in the Control Language/Application Module 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 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 through the COMMAND PROCESSOR pick on the
Engineering Main Menu display.

2. KeyinED followed by the pathname for the file to be copied. Be sureto include the
.CL suffix. For example:

ED NET>CL>CALCI1. CL
3. PressENTER. Thefirst 23 lines of the file are displayed.
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4. Edit the copy of thefile that 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.

5. Hold CTL and press F7. Four new prompters appear (F1=Def i ne, F2=Cet,
F3=Put ,and F4=UnProt).

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

7. Key inthe pathname of the new file and pressENTER. Hereisan example of the
pathname:

CALC2. CL

8. 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 (this is more lines than the largest file).
Otherwise, key in the number of lines you want to storein the new file.

9. PressENTER. You now have two copies of thefile, the original 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 volumeis needed, precede the filename in step 7 with the entire
pathname.

5.3 CL COMPILER/LINKER COMMANDS

The CL Compiler and Linker commands are available through the COMVAND PROCESSCOR
pick on the Engineering Main Menu. The Compiler reads CL source (.CL) files and creates
object filesfrom them. The object files are then linked to a data point and loaded into the
module or gateway (node) in which the point resides.

Object files are files that contain the CL structuresin the form that is executed by the
destination node.

The Compiler also establishes Custom Data Segments and user-defined enumerations and
parameter lists.
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5.3.1 Compiler/Linker Command Descriptions

This Control Language
Compiler/Linker Display appears
when you type CL on the
COMMAND PROCESSOR display
and press ENTER. When the
display first appears, the cursor isin
the command-entry/prompter region,
as shown here. The area between
the command-entry/prompter region
and thetitle line displays the results
of command execution.

5.3.1.1 Compiler/Linker Commands

5.3.1

r

[26 Aor o1 152255 4

COMWAND PROESS(R - VER  21. 50

UBER PATH : NET>DAPM-

a

Loadi ng Qver| ay
@ntrol Language Gonpi l er/Linker V2154 usage:

: @ filenane (options)
: QK filenane pointnane (options)
¢ LK filenane poi ntname

: UNK bl ocknane poi ntnane - - wlink

- - @mile only
- - npile/Link
- - Link only

options = ( -d: -debug) ( -nl: -nolist) ( -mw -nowarn)

( -ul: -updatelib) ( -nx: -noxref) ( -ocd: -ovrwtcds)
ex: -extend) ( -upgapn) ( -etd: -exptinusp)

opt: -opti nize)

oep devavol : -ovrwrtel p devvol )
ui instance nane: -unitinst instance_name)

(-
(-
(-
(-
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The following commands can be executed from thisdisplay. Execution is requested by
keying in the command line with any options and pressing ENTER.

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

CL (filenane)

For Custom Data Segments, the Compiler also creates custom GDFs. For custom
enumerations, (enumeration name).SE is created (see 3.6). For custom-parameter lists
(param list name).PL is created (see 3.6).

e Link—Links CL/AM object files ((LAO) to the data point(s) and loads the program in the
AM. Form:

- (options)

LK (filenane) (tag namne)

* Unlink—Removesthe linkage from a CL/AM object file to adata point so that, if
required, arevised version of the program (object file) can be linked again to the point.
Form:

UNLK (bl ock nane) (tag nane)

« Compile and Link—Combines the Compile and Link command functionsin one
command line. Form:

CLK (filenanme) (tag nane) (options)

In the command forms above, "(filename)" is the name of the CL source file. The source
file must have a.CL suffix, but use of the suffix in the commandsis optional. "(block
name)" isthe name of the CL block to be unlinked. A source file can contain more than
one block, so block names are not necessarily the same as the source-file name, though
they may be. "(tag name)" is the name of the bound data point that is configured in the
point's NAME parameter. Letters on the command line can be uppercase or lowercase or a
mixture of upper- and lowercase. (filename) cannot begin with "$."
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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 a space. For example, acommand line that requests
every CL/AM option would have this form:

CLK CALC2 -D -UL -NW-NL -NX -QOCD -ETD
Following isthe full set of CL compile options (note that some do not apply to CL/AM):

» Debug—Compile %DEBUG linesin the sourcefile. See subsection 3.3.3 inthe
Control Language/Process Manager Reference Manual. Form:

-D (or - DEBUG
» Update Library—Update the AM library files (see subsection 3.2.1). Form:
-UL (or - UPDATELI B)
* No Warnings—Do not list notes and warningsin .LE or .LSfiles. Form:
-NW (or - NONMRN)
» 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)
S
» Overwrite Custom Data—Overwrite existing custom GDFs. Required to change the
.GD fileif it already exists. Form:

-OCD (or - OVRARTCDS)

» Expanded Time Display—Time valueswill be formatted in the expanded time format
allowing the display of time values greater than one day. When this switch is not used,
time values are formatted as HH:MM:SS. When this switch is used, time value format
depends on thetime value. If the valueislessthan one day, it will be formatted as
HH:MM:SS. If thevalueis oneday or greater, but less than 1000 days, it is formatted
asDD HH:MM:SS. If the valueis greater than 1000 days, it isformatted as
DDMMMYY HH:MM:SS. Form:

-ETD (or - EXPTI MDSP)
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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. The CL Compiler will also let you break out of
a CL link (CLK or LK <filename><pointname>). However, it will not let you break out of a CL
unlink (UNLK <blockname><pointname>).

5.3.1.3 Results of Custom GDF (.GD) Compilation
A custom GDF (.GD) can be created with or without specifying the -OCD option in the
command line, but to change (overwrite) an existing .GD file you must use the -OCD
option.
The results of a successful compilation are reported both on the screen and in the listing
(.LS) file (no files are modified on an unsuccessful compilation). In addition to reporting
the status of custom data descriptors, the Compiler aso reports the status of object files and
of custom parameter list files.
The following are examples of the messages that report compilation status:

For acompilation that creates a.GD file for the first time;

File OCDST1. GD created

For a compilation where the .GD file exists and the user has not specified the -OCD
option;

File OCDST2.GD not overwitten, per comand

For acompilation where the .GD file exists and the user has specified the -OCD option;
File OCDST3.CGD overwitten

For acompilation that resultsin anew AM object file ((AO) and parameter list file (.PL);

File OCTST5. AO created
File OCDST2. PL created

For acompilation that overwrites existing .AO and .PL files;

File OCDST1.PL overwitten
Fil e OCDST4. AO overwritten
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5.3.2
5.3.2 How to Invoke Compiler/Linker Commands

5.3.2.1 Compilation Precaution

Node Resour ces—A typical compilation, for example, compiling a package withaCDS, a
parameter list, and one or more CL blocks can cause up-to-10 files to be open at once,
which can cause problems with the resources in USs or HMsin abusy system. The
symptoms are file-management errors; or messages saying, "LRNs exhaust ed,” or
"Menory exhaust ed,” when afileisopened or created. To avoid such problems,
verify that the USs and HMsinvolved will not be performing other filing functions while
the compilation is taking place.

5.3.2.2 Volume Handling and Pathnames

The Command Processor display doesn't provide prompters to request that required
volumes be mounted in adisk/diskette drive for aCL 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 and Linker commands are the default
pathnames on the Utilities Modify Default VVolume Pathnames display.

The descriptions of typical CL data entry sessionsin Section 3 provide examples of volume
pathnames, and suggestions for handling disk/diskettes. Table 2-1 lists all volumes
involved in CL dataentry.
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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.

. ToinvokeCL:

Select the COMMAND PROCESSOR, type CL and press ENTER (Engineering
Personality Overlay volume & OV 2 must be available on a disk/diskette or an HM).
The Control Language Compiler/Linker display appears.

. Thesummary of CL commands

and options appear as shown here.

[26 Apr o1 152255 4
COWAND PROCESS(R - VER  21. 50 UBER PATH :  NET>DAPW-

a
Loadi ng Qver| ay
@ntrol Language Conpil er/Linker V2154 usage:
a filenane (options) - - onpile only
QK fil enane poi ntnane (opti ons) - - Conpi l e/ Link

LK filenane poi ntnane - - Lnkonly
WK bl ocknane poi nt nane - - wlink
options = ( -d: -debug) ( -nl: -nolist) ( -nw -nowarn)

-ul: -updatelib) ( -mx: -noxref) ( -ocd: -ovrwitcds)
ex: -extend) ( -upgapn) ( -etd: -exptinusp)

-opt: -optinize)

-0ep dev>vol - -ovrwtel p devsvol)

-ui instance_nane: -unitinst i nstance_nane)

. J
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. Check that your CL source fileisavailable on the CL Source/Obj volume and that other

volumes are available, as needed, for the type of structure you are compiling. To
determine which are needed, refer to major steps and the sketchesin Section 3.

Key in aCompile command line, and any
options needed (see subsection 5.3.1.2). ——————
Herewekeyedin"cl intreflx." — —

"Intreflx" is the name of our sourcefile.

Press ENTER. The Compiler makes several
passes through the source file and each of
theseis noted on the display.

As each passis processed, the line number
of the current line being compiled is
displayed on the Command Line to show 3123
progress of the compilation.

Comment linesin the CL program are skipped and their line numbers are not displayed.
During compiler processing of interna executive routines, a zero (0) line number is
displayed. Here the compiler made four passes and generated the listing in 39.1
seconds and it detected no errors. Thelisting file (.LS) and the object file ((AO) are
now available on the CL Source/Obj volume.
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If errors are detected, they are e ~
indicated on aline like the one at the
bottom of this display, and the listing 05 Wy 7 _14: 3103 2
ar]d Obj &t fi I6 are not Craw; COMMVAND PROCESSOR  VER 7.4 USER PATH : NET>CL>
instead, an error file (.LE) is created
on the CL Source/Obj volume.
Section 6 provides guidelines for
recovering from errors.

CL | NTREFLX - UL

El apsed tine for pass 1

El apsed tinme for conpilation
Errors detected : 1

3.9 seconds
10.0 seconds

3120
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5.3.2.4 Invoking aLink Command

5.3.2

1. Check that the object file (LAO) is available on the CL Source/Obj volume, then key ina

Link-command line. Here, wekeyed in"LK | NTREFLX RC410." "INTREFLX" isour
source-file name and RC410 is the tagname for the point INTREFL X isto be linked to.

. PresseENTER. During the linking process, as errors are detected, error messages
appear onthe display. Linker error messages and guidelines for recovery arein Section
6. If any error, other than errors that cause notes and warnings is detected, linking
cannot be compl eted.

. When the program is linked to the point and loaded in the AM, an "Elapsed time for
Linker" message isdisplayed. Inthefirst example below, this message indicates that
linking and loading took 10.9 seconds. This messageisfollowed by a message that
indicates how many errors were detected. In this case, none were.

. The CL Compiler generates alist of parameters referenced by the CL program. This
list iscaled the Reference List , and it isincluded in the object file generated by the
compiler. As part of the AM Performance Enhancements available in release 401 and
later, the CL Linker sortsthe Reference List asit links the CL object to apoint in order
to maximize AM performance. When the program has been linked to the point and
loaded in the AM, one of three successful link messages may appear:

The first message, “ Successful e N
Link With Sorted Reference
List,” indicates that the CL
Linker put the generated
Reference List in an order that
will take advantage of some of
the AM Performance
Enhancements.

JDD MW YY HH WSS 2
USER PATH :  NET>CL>

LK INTREFLX RCA10

Loadi ng Overlay

Block | NTREFLX:

Successful Link Wth Sorted Reference List. Use Count = 1 for Unit 01
El apsed tine for Linker 10. 9 seconds

Errors detected : None

12183
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The second message, e
“Successful Link With Unsorted

ReferencelList,” indicates that:

DD MW YY HH MM SS 2

USER PATH :  NET>CL>

(@) thelink wasto an AM that did
not contain the AM Performance
Enhancements,

(b) the block is already linked to
apoint in the sameunitin an

unsorted manner (the CL Linker
cannot sort the Reference List if

LK INTREFLX RCA10
Loadi ng Overlay
Block | NTREFLX

Successful Link Wth Unsorted Reference List. Use GCount = 1 for Uit 01
Bl apsed tine for Linker =
Errors detected : None

5.8 seconds

the CL object waslinked to a

point or points by an older
version of the linker—see Note

below), or

(c) the block does not contain
any reference list information.

Regardless of the reason, the
block islinked and loaded into
the AM in such amanner that it is
unable to take advantage of the
AM Performance Enhancements.

12191

If the message is displayed as e
“Successful Link,” thisindicates

that the link was with an EP or a

1> WYY WSS 2|

USER PATH :  NET>CL>

UP that did not contain the AM
Performance Enhancements.

LK I NTREFLX RC410
Loadi ng Overl ay
Bl ock | NTREFLX:

Successful Link. Use Count

El apsed tinme for Linker
Errors detected : None

= 1 for Unit 01
= 5.8 seconds

12190

NOTE

In order to take full advantage of all the AM Performance Enhancements, all CL Blocks with
Reference Lists in AMs containing the Performance Improvements should be linked in a

sorted manner. If blocks are already linked unsorted, unlink all the blocks in a unit and then
relink. You should see the “Successful Link With Sorted Reference List” message on the

screen.
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5. Aseach portion of thelink is e N
processed, a status line about that
portion of the processing is AL

displayed on the Command Line.
The intended use of thislineisto
display the progress of the link.
Because of the various waysin
which CL programs are
structured, some messages may

be displayed for afew seconds,
while others may appear briefly. K INTRELX R0
- J
11903
6. If youwishto abort thelink, you N
can use the BREAK function.
Hold down the CTL key and O AT
press the BREAK key (same as
the COMND key).
- J

11904
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5.3.2.5 Invoking an Unlink Command

If the program is bound to more than one point, unlink it one point at atime.

1. Key inan Unlink command. e N
Here we keyed in "UNLK
| NTREFLX RC410" to unlink the O VYT T S 2
block we linked under subsection
5.3.2.4. "INTREFLX" isthe
block name and RC410 is the
point's tagname.

2 . Pr% ENTER- Wher] the U\LK‘ I NTREFLX RCA10
program is unlinked (isno longer | | & wmerix ) »
bound to the point), an "Elapsed Bapaea tim for Linker = 0.9 seconts

Errors detected : None

timefor Linker" message
appears. Here that message says
unlinking took 0.9 seconds. The
"Elapsed time" message is L )
followed by an "Errors detected"
message. Here that message 12184
say's no errors were detected.

During the unlinking process, as errors are detected, error messages appear on the
display. These messages are described in Section 6. Section 6 also provides
guidelinesfor error recovery.

5.3.2.6 Invoking a Compile and Link Command

Thisisacombination of the Compile command (see subsection 5.3.2.3) and the Link
command (see subsection 5.3.2.4). If the compiler detects errors other than errors that
cause notes and warnings, the link doesn't take place. To request acompile and link, key
in the command in the form of this example and press ENTER:

CLK I NTREFLX RC410

Y ou can also include any of the options. See subsection 5.3.1.2.
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5.4
5.4 HOW TO USE COMMAND FILES

CL and Command Processor commands can be included in command filesto cause them to
be executed without human interaction. The Command Processor commands that facilitate
the execution of command files are available through the Control Language Compiler/
Linker Display.

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 subsection 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 asthey are read
from the file. The responses to the commands aso 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 the file is reachedand 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 compl ete, 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 follows it appear on the screen as they are encountered
and, if so specified by a PO command, they are also 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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5.4

Asan example, you could use the Text Editor to create afile named ECFILE in avolume
named of EC that contains the following:

PO NET>CL>SESSI ON. EC

&P This command file conpiles two CL bl ocks
CL PUVPL

CL PUMP2
END

Then on the Control Language Compiler/Linker display, key in

EC NET>EC>ECFI 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 subsections 6.1 and 6.2 to recover from errors detected by the Compiler and Linker
commands. Subsection 6.3 provides information that will help you to recover from errors that are
detected as a CL program is running in an Application Module.

6.1 HOW ERRORS ARE INDICATED
CL dataentry errors are indicated two ways.
» On the Command Processor Display.

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

Aseach CL command (compile, link, e N
compile and link, and unlink; see Section
5) is executed, messages appear on the 05 Wy 87 14303 2

COMMAND PROCESSOR VER. 7.4 USER PATH : NET>CL>

Control Language Compiler/Linker
display that indicate progress as the
command is executed and that provide
information that may or may not indicate
errors. The content of these messages
must be considered, to determine if
corrective action is needed or not. For
example, thisdisplay indicates that a R :
Compile command was executed; BTSSR ymeen g seeen®®
however, the last message on this

display indicates that one error was
detected during the compilation. That
error can be found in the error-listing 320
(.LE) file.

Errors detected by the Link command appear on only the Control Language
Compiler/Linker display.
6.1.1 CL Compiler Error Messages
An alphabetical list of al of the error messages generated by the compile, link (CL/AM
only), and unlink (CL/AM only) commandsis provided below. Note that errors shown as
P3MC or P3PM aso apply to CL/APM. Theinformation in the Source/Severity column
has the following meaning:
» Source:
CX — Communication and data access messages
LK —Linker messages (CL/AM only)

P1, P2, P3, P3CDS, P3MC, P3PM, P3APM — 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

Pass 2—Parameter type checking

Pass 3—Object code generated for a CL/AM compilation
P3CDS—Custom GDF generated (CL/AM only)

P3M C—ODbject code generated for a CL/MC compilation
P3PM—Object code generated for a CL/PM compilation

P3APM—Object code generated for aCL/APM compilation

» Severity (listed from most severeto least severe):

6.1.1

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

%INCLUDE_EQUIPMENT _LIST directive is not supported

Source/Severity

for CLIAM P2-Fatal
%INCLUDE_EQUIPMENT _LIST directive only aowed

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) isan 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 can 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-Fatal

P2-Error
LK-Fatal

P2-Error
LK-Fata
LK-Fatd

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-Fatal
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-Fata
Could not finish reading file (filename) <reason> CX-Fatd
Could not get file attribute (filename) <reason> CX-Fatad
Could not get memory in AM LK-Fatal
Could not go to End of File (filename) <reason> CX-Fatadl
Could not open %lnclude_Set file @1: @2 CX-Error
Could not open file (filename) <reason> CX-Fatd
Could not write to 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-Fata
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-Fatd

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

LK-Fatal
LK-Fatal
LK-Fata
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-Fatd
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-Fatal
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 SOURCE FILE ERRORS

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

1. Thisishow the display r \
appeared when compilation of the
CL source file was completed. I Ty o

Thelast line on this display
indicates that the Compiler
detected one error. We need to
look at the content of the

error listing (.LE) fileto

find the error.

El apsed time for pass 1 = 3.9 seconds
El apsed tine for conpilation = 10. 0 seconds
Errors detected : 1

. J
3120
2. Wekeyedin r )
"PR $f 2>cl >intrefl x.1e"
followed by ENTER, to request — — e & 1530 2
that the error listing be ' ‘
displayed.
pr St 2>cIsintref1x.1e

3121
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3. Theentire .LEfileis
displayed, line-by-line. When
the end of thefileisreached,
a"Print Complete" message

pears. You can now use PAGE

FWD and PAGE BACK to page
through the file to find the
error messages.

4. Wefound our error on the first
page of the .LE file. The
**ERROR ** M ssing O osing
Quot e message isjust below
thelinewith the error. The
"A"js pointing to the
beginning of the field with
the error. The Compiler found
that there was only one quote
mark on the EU " PQ NT line.

6.2

47
48
49
50
Q. Vi4.2
: 023646
51
52
53
54
55
56
57
58
59
60
61

********

Print_Conpl

OOMVAND PROCESSCR VER 7.4

USER PATH :  NET>CL>

EZS My 87 14:31:03 2]

SET x = reflux. pv/feed. pv *
| F BADVAL(x) THEN GO TO badv
SET pvecalv = x
SET pvautost = nor nal

| NTRREFLX
Page 2

(1.0 + (cp * delta t/hv))

IFinit + off THENEXT
ESLE (SET CTRUNT = O\
& EXIT)

badpv : CALL SET BAD(pvcal c)
SET pvautost = bad

END Reflextl

End Intreflx

Nunber of errors detected: 1
ete

3123

COMWAND PROCESSOR VER 7.4

[05 May 87 14:31:03 2

14 10 85 14:25

USER PATH :  NET>CL>

ENUMERATI ON status = I nitial /good/ bad

PARAM LI ST pl1l
PARAMETER pvstatus :
PARAMETER pv

END pi1

status --UWser defined status

CUSTOM REFLXI NT (Q ass General : Access Engi neer)
PARAMETER Ref | ux: $RegQt| --Reflux Flow Controller
EU "PA NT
A

** M SSING OLC8I NG QUITE

It couldn't determine where the N | oot PEDROVETE
second or closing quote mark i meane e e Temerae
ShOUld be. We n@ tO Edda 17 PARAMETER Trflx : pll --Refl ux Tenperature
quote mark after the T in
PO NT. k
3124
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6.2

5. TypeED followed by the pathname of the source file that needsto be corrected,
example: $f 2>cl >i ntrefl x. CL, and then press ENTER (be sure that the .CL fileis
available in the floppy drive or on an HM).

6. Thefirst 23 lines of the .CL r )
file appear. You can page
forward and backward through — It smes oot o
thisdisplay. Our error is o e, T
about halfway down the first .
' - ENUMERATI ON status = | ni tial / good/ bad
page onthe'EU PO NT' line. I
We kq/aj In a quo‘te mark afta" Emg S‘\;sl atus : status --user defined enuneration
the word "POl NT" to correct . =Pt
the error. Then we pressed PAPAETER Fof sk SFog 1< ~rut | oW Contr ol r”
LF1 fO”OWGd by El and RETURN1 PAM%BEGF’;‘TED : $I¥g:0l -- "Feed Flow Rate"
tO transfa’ the Corr&:taj flle PAF%%TEIPQG v ©opll -- "Vapor Line Tenperature"
to the VOI ume It Came from PARA%T‘I‘E:OHNIIVX copll -- "Reflux Tenperature"
\ v

3125

7. Thedisplay returnsto the Command Processor display.

8. Typecl intreflx, press (
ENTER to recompile the CL-source
file. Thisdisplay showsthat this — e T T
time the compilation took 39.1
seconds, and there are now no
errors.
CL | NTREFLX
ine is not synchroni zed
El apsed Tinme for Pass 1 = 3.1 seconds
El apsed Tinme for Pass 2 = 4.5 seconds
El apsed Tinme for Pass 3/ AV = 6.9 seconds
El apsed Time for Pass 3/(DS = 8.3 seconds
El apsed Time for Conpilation = 39.1 seconds
Errors detected : None
\

3086

In the example of steps 1 through 7, an error was detected on the first Compiler pass, and
passes 2 and 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
errors to correct in subsequent passes.

Most errors detected by the Link command are fatal; therefore, if you correct one such
error, there may still be others to correct after you attempt to link again.
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6.3
6.3 HOW TO DETERMINE THE LOCATION OF A CL RUNTIME ERROR

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

For CL/AM programs, the number in the"Loc" column for each statement is the offset in
words, relative to the start of the object code for the CL block. When aCL error or faillure
occurs at runtime, the location counter of the machine instruction where the error occurred
isplaced in the CL Segment's CLERRLOC parameter array. Thereisone CLERRLOC
valuefor each CL dot in the CL segment (see subsection 4.1.5 in the Application Module
Control Functions manual). These values are displayed in the"Loc" column of the Point
Detail Display-CL Block page.

After you have determined the error location from CLERRLOC, refer to the "Loc™ column
of thelisting file for the CL block. The statement that caused the error is the one whose
location is the largest number less than the value in CLERRLOC. Thefirst statement of a
block is seldom located at the start of the block. Thereisusually a code segment that
performsinitialization of local variables at the beginning of each block, and this segment is
transparent to the user.

Y ou can determine error locations with better resolution if, when you write the source
code, you continue long statements across multiple lines, using the continuation character
"&" Also note that the location numbers increase throughout the block and its subroutines,
but start over at the next block.

Line Loc Text
1 package
2
3 bl ock bl ockl (generic; at general)
4
5 local a, b
6
7 25 set a =1
8
9 30 set b =2
10
11 35 if a>b then set a = sin(3.14)
12 62 else if a =b then (set a = 0;
13 79 & set b = 1;
14 84 & call subl)
15
16 95 send "pctest: a+b =", a+b
17
18 end bl ockl
19
20 subroutine subl
21
22 local i, j
23
24 168 set i =1
25
26 173 set | =1
27
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Line

28
29

31
32
33
34
35
36

38
39
40
41
42
43
44
45
46
47

49
50
51

Loc
177
203

207

24
29

34
46

86

Text
I p: loop for
set | =
repeat Ip

end subl

in1..2

bl ock bl ock2 (generi c;

| ocal c, d

set ¢ 1

set d = 2
if ¢ =d then

& send: “"equal”
el se

& send: "unequal "

end bl ock2

end package

at general)

6.3
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Change a CDS Used on More Than One Data Point
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Commands
Command Options
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Command, Invoking
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Compiler/Linker
Command Summary
Command Options
Commands
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Correcting CL Source File Errors
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Error Location, How to Determine
Error Indications and Recovery
Error Messages
Errors, How Indicated
GDF Compilation Results
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Installing and Changing Combined CL/AM Packages
Introduction

Invoking a Compile Command

Invoking a Compile and Link Command
Invoking a Linker Command

Invoking an Unlink Command

Key Functions, CL Data Entry

Keyboard, Engineer's

Library, Custom Name

Linker Command, Invoking

Moving CL Applications

New CL/AM Blocks, Install

New Custom Data Segment, Install

One Data Point, Compile and Link to

-OCD Option

Options, Commands

Overwrite Custom GDFs (-OCD)

Parameter Lists

Packages, combined

Pathnames and Volume Handling

Precautions for compilations

Preceding System Startup Tasks Completed
Prerequisites, CL Data Entry Session
Prerequisites, CL/AM Compile and Link Session
Prerequisites, CDS Compile and Load Session
PROMPTOUT Command

Publications, Data Entry

Publications, Reference

Publications, Related

Reference Publications

Related Publications

Results of Custom GDF (.GD) Compilation

REV NO MISMATCH Error

Source File Errors, Correcting

Startup Tasks, Preceding

Text Editor Commands

Universal Station and Volume Handling Guidelines
Unlink Command, Invoking

User Volumes Established with Sufficient Capacity
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