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About This Guide

Purpose
This guide is one of a series designed to instruct you in using the Information
Management System (IMS) for Operating Systeni/3 (OS/3). It describes all aspects of
writing action programs in COBOL and basic assembly language (BAL).

Scope
This guide provides detailed information on coding and implementing IMS action
programs using COBOL and the basic assembly language. IMS action programs may
be written in COBOL 74, COBOL 85, or Extended COBOL. Thus, the single term
“COBOL” is used in this document unless it is necessary to refer to a specific version
ofthe language.

The major topics in this guide include the basics ofIMS action programming, rules
and guidelines for coding action programs, using the special features of OS/3 such as
screen format services and distributed data processing capabilities, preparing action
programs for execution, and action program problem analysis using SNAP dumps.
Numerous examples are provided to illustrate the principles and guidelines contained
in this document.

Audience
The intended audience for this document are programmers who have knowledge and
experience in software development using COBOL and/or BAL, and who wish to use
these languages to develop programs for use in the IMS environment.

Prerequisites
The programmer planning to develop IMS action programs should be experienced in
the use of COBOL and/or BAL, and have a general understanding of IMS, how it
operates, and what is needed to do to make it operational. This information is
contained in the IMS Technical Overview, UP-9205.
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About This Guide

Organization
Information in this guide is divided into twelve sections and eight appendices:

Section 1. Transaction Processing in the ThIS Environment

Introduces COBOL and BAL programmers to action programs and their interface with
IMS. Also previews actions, transaction structures, action program termination,
succession, and single-thread and multithread environments.

Section 2. General Rules for Coding Action Programs

Discusses COBOL and BAL action program structures and compares them to regular
COBOL and BAL program structures. Describes the activation record, its contents,
structure, and use.

Section 3. Communicating with ThIS

Provides a more detailed description of the COBOL and BAL program information
blocks, including formats, contents, and use.

Section 4. Receiving Input Messages

Describes the input message area, including the formats, contents, and use of the
input message control header format for COBOL and BAL programs and the
description of input message text. Explains how an IMS action program can clear
ICAM queues.

Section 5. Processing Data Files

Tells how to access and update data files.

Section 6. Sending Output Messages

Covers all aspects of output messages, including the formats, contents, and use of the
output message control header for COBOL and BAL programs; the use of the SEND
function for multiple output or message switching; the use of a work area for output
messages; continuous output; and output-for-input queueing.

Section 7. Using Screen Format Services to Format Messages

Discusses and shows examples of how to display a screen format and a replenish
screen or error format; handle error returns; receive formatted input in a successor
program; display a screen format on an auxiliary device; and use screen formats in a
distributed data processing environment.
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About This Guide

Section 8. Calling Subprograms from Action Programs

Describes how to call subprograms from COBOL or BAL action programs, and
illustrates the use of a subprogram.

Section 9. Action Programming in a Distributed Data Processing
Environment

Presents basic distributed data processing terminology; defines and illustrates
directory, operator, and action program routing of transactions; and describes how to
initiate a remote transaction and how to process a transaction initiated by a remote
system.

Section 10. Additional Special Features

Describes the downline load feature and how to write your own downline load
program. Also describes how to disconnect a single-station dial-in line from an action
program, how to initiate batch jobs from your action program using the RUN function,
and how to perform a SETIME WAIT within an action program. Explains the use of
transaction buffers by BAL and COBOL programs to acquire and release blocks of
main storage.

Section 11. Compiling, Linking, and Storing Action Programs

Provides control streams that are needed to compile and link your action programs,
and describes how to store them in load libraries.

Section 12. Debugging Action Programs

Discusses all portions of termination and the CALL SNAP dump, and provides
examples and a step-by-step explanation of how to interpret them.

Appendix A. Statement Conventions

Describes the format conventions used in this guide.

Appendix B. COBOL Action Programming Examples

Contains complete compiler listings with accompanying flowcharts of sample COBOL
action programs discussed throughout this guide. Examples include simple and dialog
transactions, external and immediate internal succession, screen format services,
sending a message to another terminal, output-for-input queueing, and continuous
output.

Appendix C. Basic Assembly Language (BAL) Action Programming Examples

Contains complete compiler listing with accompanying flowcharts of sample BAL
action programs discussed throughout this guide.
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About This Guide

Appendix 11 Status and Detailed Status Codes

Provides status codes and detailed status codes returned after execution of function
calls issued by action programs.

Appendix E. Generating Edit Tables

Discusses the edit table generator, including coding rules, parameter values that
describe the edit table, edit table execution, and error processing. Shows how input
messages entered at the terminal are edited. Includes a sample action program that
uses an edit table.

Appendix F. Using Device-Independent Control Expressions and Field
Control Characters

Explains device-independent control expressions (DICE), their values, interpretation,
how to create them via the DICE macroinstructions, and when to use them.

Appendix G. Differences between Extended COBOL and 1974 ANS COBOL

Describes the minor differences between using the extended COBOL and 1974
American National Standard (ANS) COBOL compilers to compile action programs.

Appendix H. Listing IMS DSECTs

Related Product Information
As one of a series, this document is designed to guide you in programming and using
the 05/3 Information Management System. Depending on your need, you should also
refer to the current versions of other documents in the series. Complete document
names, their ordering numbers, and a general description of their contents and use
are as follows:

Note: Throughout this manual, when we referyou to another manual, use the
version that applies to the software level in use at your site.

Information Management System (IMS) Technical Overview, UP9205

Describes the basic concepts of IMS and the facilities that IMS offers.

Information Management System (IMS) System Support Functions
Programming Guide, UP-11907

Describes the procedures to generate, initiate, and recover an online IMS system.

x UP-9207 Rev. 2



About This Guide

Information Management Sy8tem (1MB) Action Programming in RPG II
Programming Guide, UP-9206

Describes how to write action programs in RPG H with extensive examples.

Information Management System (ThiS) Data Definition and UNIQUE
Programming Guide, UP-9209

Describes data definitions for use with the uniform inquiry update element (UNIQUE)
and explains how to use UNIQUE.

Information Management System (IMS) Operations Guide, UP-12027

Describes terminal operating procedures, standard and master terminal commands,
and special-purpose IMS transaction codes. Also includes UNIQUE command formats
with brief descriptions.

Information Management System (IMS) to DM5 Interface Programming
Guide, UP-8748

Describes how to access a data base management system (DMS) data base from IMS.

Extended COBOL ProgrammingReference Manual, UP-8059

1974 American Standard COBOL Programming Reference Manual, UP-8613

COBOL 85 Technical Overview, 7002 3982

COBOL 85 Programming Reference Manual, 7002 3940

Assembler Programming Reference Manual, UP-8914

If your action programs access a DM5 data base, consult the following documents:

IMS to DM8 Interface Programming Guide, UP-8748

DM5 Data Description Language Programming Reference Manual, UP-8022

DM5 Data Manipulation Language Programming Guide, UP-12013

DM5 System Support Functions Programming Guide, UP10870.

Notation Conventions
Information on statement conventions used in this document is contained in
Appendix A.
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Section 1
Transaction Processing In the IMS
Environment

11L Introducing IMS
The Unisys Information Management System (IMS) is an interactive, transaction-
oriented file processing system. It is interactive because it carries on a conversation
with the terminal operator; it is transaction-oriented because, for each input message,
the terminal operator receives a response or output message. In this way, operators
are constantly informed of the results of their inquiries.

12. Interacting with IMS
Application programs, called action programs, interact with IMS to process input
messages from terminals, perform file retrieval or updating functions, and create
output messages.

You can write action programs in RPG II, COBOL, or basic assembly language (BAL).
IMS also provides a set of action programs called the uniform inquiry update element
(UNIQUE) that performs file retrieval and updating functions through commands
from the terminal.

This guide tells you how to write action programs in COBOL and BAL. Action
programs are similar to standard COBOL and BAL programs, but they must follow
specific rules because they operate under the control of IMS.

Throughout this guide, it is assumed you have read and understood the IMS Technical
Overview and the appropriate language manual. However, as required, terms and
concepts that are directly related to RPG H action programming will be briefly
described and defined.
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Transaction Processing in the IMS Environment

L3. Basic IMS Terms
The term action programming comes from the fact that the unit of work in IMS is
the action. An action begins when an operator enters a message at a terminal and
ends when a response to that message is returned. This is an important point to
remember, since the action programs you write are involved primarily with this
activity - processing input messages, performing file retrieval or updating, and
creating output messages.

An action always consists of three activities:

1. Input

2. Processing

3. Output

A transaction is one action or a series of actions.

A simple transaction (Figure 1-1) consists of a single action.

I
—

TRANSACTION CODE

INPUT MESSAGE — CKACCT 2-412-733 — ACCOUNT NUMBER

I ACTION PROGRAM

4 F CURRENT ACCOUNT BALANCE = $869.22.
OUTPUT MESSAGE — —

L *PROCESSING COMPLETE*

In this example, one action program processes the input message
and produces an output message - the checking account balance for the
account specified and a PROCESSING COMPLETE notice.

Figure 1..1. A Simple Transaction

1-2 UP-9207 Rev. 2



Transaction Processing in the IMS Environment

A dialog transaction (Figure 1-2) consists of two or more related actions.

________________________________

— TRANSACTION CODE

INPUT MESSAGE — CUST 35567 — ACCOUNT NUMBER

I ACTION PROGRAM

AMOUNT DUE = $79.25.
OUTPUT MESSAGE —

ENTER PAYMENT AMOUNT $25.33
INPUT MESSAGE I

ACTION PROGRAMJ

F NEW BALANCE IS $53.92
OUTPUT MESSAGE — —

1. *PROCES5ING COMPLETE*

In this example, two action programs are sequenced to produce amount due
information, allow data entry, and compute a new balance for a specific
customer account.

Figure 1-2. A Dialog Transaction

To begin a transaction, the operator enters a 1- to 8-character transaction code. (In
single-thread IMS, the transaction code is from 1 to 5 characters long.) This code tells
IMS the name of the action program that will process the input message.

Transaction codes are either the entire input message or a part of it. Transaction
codes are defined to IMS at configuration time.

1 .4. Structuring Transactions
Sometimes a single action program can process the function required. But more often,
a series of action programs is needed. In either case, a transaction structure is created.

Transaction structure depends on how you terminate action programs. There are four
major types of termination:

. Normal

. External succession

. Delayed internal succession

. Immediate internal succession
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From here on, the termination types will be referred to as normal termination, and
external, delayed, and immediate succession.

Using the words termination and succession in the same context can be somewhat
confusing. In IMS, termination means that an action program is finished processing.
Whether you specify normal termination, or external, delayed, or immediate
succession, you are telling IMS that the current action program is finished processing
and is now terminating.

Succession means that, although the action program is terminating, the transaction is
not complete. A successor action program will continue processing the transaction.

Normal termination means that the transaction itself is complete. No more processing
occurs.

However, external, delayed, or immediate succession means that another action
program follows and processing should continue.

Figures 1-3 through 1-6 illustrate these concepts.

ACTION

I ..

PROGRAM
I INPUT I A A OUTPUT

I MESSAGE J ?> MESSAGE

TERMINA TION

Figure 1-3. Normal Termination

Use normal termination to tell IMS that once your program creates an output
message, the transaction is complete. When you don’t specify the type of termination,
IMS terminates normally. The last action program in a transaction always ends with
normal termination.
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Use external succession to tell IMS that the current action program is sending an
output message and terminating; however, the transaction is not complete. When the
terminal operator enters a second input message, the action program you named as
external successor processes the second action, produces an output message, and
terminates.

Figure 1-4. External Succession
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. . FINPUT 1 r ACTION I••• : OUTPUT 1. . :.1 MESSAGE

j

PROGRAj. MESSAGEJ

: •
:• SPECIFIES. OtLAYED • • :

SUCCESSION AND NAMES
SUCCESSION PROGflAM

OUTPUT MESSAGE ACTION UTPUT
(1) QUEUED AS PROGRAM I MESSAGE

INPUT MESSAGE (2) J •

(2) •

.
SPECIFIES NORMAL . . •. • ...

. . TERMINATION . .

Figure 15. Delayed Succession

Use delayed succession to tell IMS that the current action program has processed an
input message and produced an output message; however, that message isn’t going to
the terminal. Instead, it becomes the input message to the action program you named
as successor. The successor program produces an output message that does go to the
terminal and terminates. With delayed succession, the second action program uses the
output message of the predecessor as its input message. Even though only one input
message and one output message are seen at the terminal, internally there are two
separate actions, each with an input and output message.

Use immediate succession to tell IMS that the current action program processed an
input message but is not producing an output message. When it terminates, its
successor action program immediately takes up where processing left off, produces an
output message, and terminates. In immediate succession, there is only one input
message and one output message. Thus, two action programs are processing a single
action.

Figure 14. Immediate Succession
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With these four types of termination or transaction structures, there is a good deal of
flexibility in structuring transactions. There are basically no limitations on how you
can combine them. For example, you can specify immediate succession, delayed
succession, external succession, and finally normal termination, all in turn
(Figure 1-7).

f)W
I PROGRAM [ I PROGRAM

LJ
Fo1 1oW1
I PROGRAM [ j PROGRAM

4 5

AC1ION ACTION ACTION

fRMINA11
PROGRAMJ [ PROGRAMI

Figure 1-7. Dynamic Transaction Structure

NOTE:

Connecting lines represent
immediate internal, delayed
internal, or external succession,
or any combination of them.

UP-9207 Rev. 2 1-7



Transaction Processing in the 1MS Environment

1 Writing Efficient Action Programs
In part, the coding you use in your action program determines the efficiency of your
message processing. The most efficient way to code an action program is to make the
code reentrant or sharable. Action programs can be shared only in a multithread IMS
environment. However, even in a single-thread environment, you should write
reentrant or sharable code because you may later wish to use multithread IMS.

A reentrant program is completely sharable, and none of the code is self-modifying.
BAL and COBOL action programs can be reentrant. This can mean great performance
improvement because it prevents waiting when several actions require the same
action program.

ACTION 1

MAIN STORAGE

Shared code is a means of executing a COBOL program as if it were reentrant.
Shared-code COBOL programs are sharable in the procedure division and working-
storage section but not in IMS control regions. Don’t use shared code in 1974 COBOL
programs.

A third type of coding that is used for action programs is serially reusable code.
Serially reusable action programs can process only one action at a time. You can
modify the action program code, but you must reset or restore it because the same
copy of the program sometimes remains in storage to process the next action.

MAIN STORAGE

ACTION 1

r)

ACTION 2

ACTION 1
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Remember that your action programs should serve the best interests of terminal
operators who request information from your file. For this reason, messages you
receive or create should be simple and understandable with a minimum of operator-
entered codes or other data required at the terminal.

L6. How IMS Action Programs Interlace with IMS
To communicate with IMS, an action program must link itself to IMS. This link is the
activation record, which handles the control and communication of data between IMS
and your action program. The activation record can contain up to six interface areas:

0 Input message area

. Output message area (OMA)

. Program information block (PIB)

. Continuity data area (CDA)

. Work area (WA)

. Defined record area (DRA)

Whether or not you use all six interface areas depends on the needs of your action
program. All the interface areas are optional except the input message area and
program information block.

Even if you don’t access the program information block, IMS automatically returns
values there to the status code fields after each I/O request.

Figure 1-8 shows how main storage looks when the action program PROGO1 is loaded
in a multithread IMS system. The layout of the activation record is slightly different
in single-thread IMS.
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MAIN STORAGE

Figure 1-8. Activation Record in Main Storage

Figure 1-9 shows the relationship between an action program and its interface areas.

ACTIVATION RECORD

Figure 19. The Action Program and Its Interface Areas

I

PROGRAM
INFORMATION

BLOCK

OUTPUT
MESSAGE

AREA

CONTINUITY
DATA
AREA
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Your action program must define the formats of the interface areas that make up the
activation record.

For COBOL action programs, you use COPY statements to copy the program
information block and the input and output message area headers into the linkage
section of your action program. You have to code the descriptions of the continuity
data area and work area according to the action program application.

In BAL action programs, you assign registers to receive the addresses of interface
areas. The formats for the program information block and the input and output
message area headers are in the form of DSECTs in the system macro library,
$Y$MAC. You issue macroinstructions to copy these formats into your program.

Action programs also interface with IMS through the COBOL CALL statement or the
BAL CALL or ZG#CALL macroinstruction. You use these CALL functions to issue
requests to IMS for file access and other operations.
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Section 2
General Rules for Coding Action Programs

2.1 COBOL Action Program Structure
Though COBOL action programs are similar to conventional COBOL programs,
certain differences characterize them.

2.11. Identification Division

The identification division is the same as any COBOL identification division.

2.1.2. Environment Division

The first important difference is in the environment division.

You must omit the input-output section in the environment division. It is not needed
because you supply a file description in the file section of the IMS configuration. You
also name your files, give file types, and give any additional information concerning
file processing as part of IMS configuration.

2.1.3. Data Division

Instead of using an FD statement to name the file you are accessing, omit the file
section and place the file name in the working-storage section.

When you use a function CALL statement for a particular file later in your program,
IMS associates the file name you specified at configuration time with the file you
name in the working-storage section.

In a sharable or reentrant COBOL action program, the working-storage section in an
action program may contain constants only. Describe each elementary item in the
working-storage section with a VALUE clause.

Figure 2-1 shows an example of correct and incorrect working-storage section coding
for an action program.
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INCORRECT CORRECT

DATA DIVISIONS DATA DIVISION.
WORKING-STORAGE SECTION . WORKING-STORAGE SECTION.
77 ERR-INDICATOR PlC X(19). 77 DMOALT PlC X(6) VALUE ‘DMOALT’.
01 ERR-MSG-LITS. 01 ERR-MSG-LITS.

02 ERR-I PlC X(19). 02 ERR-i PlC X(19)

02 ERR-2 PlC X(19) 02 ERR-2 PlC X(19)
VALUE I**END OF FILE**I

02 ERR-3 PlC X(i9). 02 ERR-3 PlC X(19)
VALUE **INVALID.RUEs*f**(..

0 ERR-4 PlC X(i9) 02 ERR-4 PlC X(19)
VALUE I**IJO ERROR1

NO VALUE CLAUSES

Figure 2-1. Describing Working-Storage items in a Sharable COBOL Action Program

Every COBOL action program requires a linkage section. This section is optional in a
conventional COBOL program.

Your action program’s linkage section defines the areas your program uses to interface
with IMS. The names of these areas must correspond with the interface areas in the
activation record and also with the names in the USING clause parameter list in the
procedure division (Figure 2-2).

Figure 2-2. Describing Interface Areas in a COBOL Action Program

DATA DIVISION.

LINKAGE SECTION.

01 P-I-B. COPY PIB74.

01 I-M-A. COPY 1MA74.

01 W-A.

01 O-M-A. COPY 0MA74.

01 C-D-A.

PROCEDURE DIVISION USING P-I-B I-M-A W-A

O-M-A C-D-A.
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214. Procedure Division

An action program always contains a USING clause in the procedure division
statement. This is for naming the interface areas your program uses in processing
messages.

Because parameters in the USING list are positional, you must code them in the
prescribed order shown in Figure 2-2.

If, for example, your COBOL action program does not need the work area and
continuity data area, you must still code a dummy parameter to indicate their
omission from the USING list as follows:

PROCEDURE DIVISION USING PROGRAM-INFORMATION-BLOCK

INPUTMESSAGEAREA: OUTPUTMESSAGEAREA.

In this case, you are choosing the letter D as a dummy parameter name. Because
continuity data area is the last parameter of the list, you can omit the dummy
parameter.

Action programs do not use standard 110 COBOL verbs in the procedure division.
Instead, they issue CALL function statements to IMS. (See Section 5.)

Figure 2-3 shows the correct and incorrect way to access data files from a COBOL
action program.

INCORRECT CORRECT

PROCEDURE DIVISION USING PROCEDURE DIVISION USING
PROGRAM- INFORMATION-BLOCK PROGRAM- INFORMATION-BLOCK
INPUT-MESSAGE-AREA D INPUT-MESSAGE-AREA D
OUTPUT -MESSAGE-AREA OUTPUT -MESSAGE-AREA.
BEGIN-ROUT. BEGIN-ROUL

OPEN MYF I L 4 CAlL
READ MYFIL

MUST BE CALL FUNCTION,
NOT COBOL VERB

Figure 2-3 Accessing a Data File

UP-9207 Rev. 2 2-3



General Rules for Coding Action Programs

When you want to end an action program, use the CALL ‘RETURN’ function. It
returns control to IMS, and if youve built an output message in the output message
area, the CALL ‘RETURN’ sends the output message to the destination terminal.

22. COBOL Program Structure Comparison
COBOL action programs are distinguished from conventional COBOL programs by
the:

. Absence of an input-output section

. Absence of a file section

. Linkage section containing a 77- or 01-level data description corresponding to
each parameter on the procedure division USING clause

. CALL functions to access and manipulate files

. CALL ‘RETURN’ function that ends the action program

Figure 2-4 shows the similarities and differences between conventional COBOL
programs and COBOL action programs.
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Figure 2-4. Conventional COBOL Structure versus COBOL Action Program Structure
(Part 1. of 2)

CONVENTIONAL PROGRAM STRUCTURE ACTION PROGRAM STRUCTURE

IDENTIFICATION DIVISIONS
PROGRAM- ID. program-name.

(Any optional. entry)
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. UNISYS 05/3.
OBJECT-COMPUTER. UNISYS 05/3.
SPECIAL-NAMES.

(No special names)
(No input-output section)

IDENTIFICATION DIVISION.
PROGRAM- ID. program-name.

(Any optionaL entry)
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. UNISYS 053.
OBJECT-COMPUTER. UNISYS 053.
SPECIAL - NAMES.

(Any OS/3 implementor-names)
INPUT-OUTPUT SECTION
FILE-CONTROL

SELECT fitename
ASSIGN TO DISK-lfdname-V
ORGANIZATION fite-type.

DATA DIVISION.
FILE SECTION.
FD fitename

LABEL RECORD STANDARD.
01 data-name-2

02 data-name-2
02 data-name-3

DATA DIVISION.
(No fite section)

WORKING-STORAGE SECTION.
77 data-name.
01 record-name.

[LINKAGE SECTION.]

WORKING-STORAGE SECTION.
77 data-name.

LINKAGE SECTION.
01 PROGRAM- INFORMATION-BLOCK

(No controt area description) 01 INPUT-MESSAGE-AREA

[01 WORK-AREA]

[01 OUTPUT-MESSAGE-AREA)
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CONVENTIONAL PROGRAM STRUCTURE ACTION PROGRAM STRUCTURE

[01 CONTINUITY-DATA-AREA]
PROCEDURE DIVISION. PROCEDURE DIVISION USING program-

information-block input-message-area
Ework-area][output-message-area]
[continuity-data-area].
Para-L

Para-2.

CALL ‘ ‘

Figure 2-4. Conventional COBOL Structure versus COBOL Action Program Structure
(Part 2 of 2)

13. COBOL Language Restrictions
In addition to omitting input-output and file sections, there are several restrictions to
observe when you write a COBOL action program.

Some programmers like to use a function key to identify the action program load
module. If you do this, don’t use a function key (F#nn) as the program-id name
because the COBOL compiler treats the # symbol as invalid. Instead, supply a valid
program-id name in the identification division and then include a LOADM statement
with F#nn as the load module name at link-edit time.

For example, you can identify your action program as follows:

IDENTIFICATION DIVISION.

PROGRAM-ID. CREDIT.

CREDIT is your program name. You then associate your program-id with a function
key at link-edit time in the followingjob control stream:

/1 EXEC LNKEDT

is
LOADM

INCLUDE CR!IiT

Some COBOL verbs, clauses, and sections are illegal in action programs. If you
compile them with the shared code parameter, PARAM IMSCOD=YES, or with the
reentrant parameter, PARAM IMSCOD=REN, the compiler locates and deletes them
from your program. (See Section 11.)
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The following reserved words are illegal in COBOL action programs. For language
restrictions on extended COBOL programs, refer to G.7.

ACCEPT MESSAGE COUNT SEGMENT-LIMET
ALTER SEND
CALL identifier SORT
CANCEL START
CLOSE STOP
COMMUNICATION SECTION SYSCHAN-n
DECLARATIVES SYSCONSOLE
DELETE SYSFORMAT
DISABLE SYSIN
ENABLE SYSIPT
EXHIBIT SYSLOG
FILE SECTION SYSLST
INPUT-OUTPUT SECTION SYSOPT
MERGE SYSOUT
OPEN SYSSCOPE
READ SYSTERMINAL
RECEIVE SYSWORK
RELEASE TRACE
RETURN WRITE
REWRITE

Other COBOL verbs must not have working-storage items as receiving operands.
These verbs are:

ACCEPT PERFORM (varying)
ADD SEARCH (varng)
COMPUTE SET
DMDE STRING
INSPECT SUBTRACT
MOVE TRANSFORM
MULTIPLY UNSTRING

When you compile your action program with the shared code parameter, the compiler
flags the erroneous statement and issues a precautionary diagnostic.

When you compile your COBOL action program with the IMSCOD=REN parameter,
the compiler deletes the erroneous statement and issues a serious diagnostic.

Do not use these subroutine names in reentrant COBOL action programs:

. TIPDXC

. TIPJUMP

. TIPRTN

. TIPXCTL
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The compiler generates special object code for these names, which deallocates the
object program reentrancy control area for the calling program, and the action
program may be abnormally terminated.

For extended COBOL language restrictions on action programs, refer to G.7.

2 A. BAL Action Program Structure
Similar to COBOL action programs, BAL action programs must provide a receiving
area for the IMS activation record interface areas. You handle this by assigning
registers to receive the addresses of the interface areas.

There are macroinstruction calls for the program information block and input and
output message header formats. When you issue one of these macroinstructions, it
calls a corresponding DSECT that generates the interface area format into your action
program.

USING ZA#DPIB,R9
ZM#DPIB

USING ZA#IMH,R12
ZM#DIMH

USING WA,R6

USING ZA#DOMH

USING CDA,R4

Figure 2-5. Describing Interface Areas in a BAL Action Program
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A BAL action program, like COBOL, uses function calls to access files. There are two
forms of function calls, the CALL or the ZG#CALL macroinstruction.

When you enter a message at the terminal and IMS transfers control to your BAL
action program entry point, register 1 always points to a parameter list containing, in
order:

1. Program information block address

2. Input message area address

3. Work area address

4. Output message area address

5. Continuity data area address
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The work area, output message area, and continuity data area are optional. If you
don’t need them in your program, IMS assigns a binary 0 to their place in the
parameter list.

Other registers contain save area and action program entry point addresses. (See 6.5
for more detail about BAL action programming.)

Several ways you can distinguish a BAL action program from other BAL programs
are:

. Registers assigned to the addresses of interface area DSECTs

. Use of CALL or ZG#CALL macroinstructions to access and manipulate files

. Use of ZM#DPIB, ZM#DOMH, or ZM#DIMH macroinstructions to transfer the
program information block and the control header formats from the IMS
activation record to the BAL program

. Use of ZG#CALL RETURN function to end the action program

25 The Activation Record
Each time IMS initiates an action, it constructs an activation record in main storage.

Each activation record has a program information block and an input message area. It
may also have an output message area, work area, continuity data area, and a defined
record area.

The program information block contains information that IMS uses to communicate
with your action program. By testing fields in the program information block for the
status of IMS functions, your program can control the processing of files and the
succession of action programs.

IMS uses the input message area to exchange input message processing information
with your program. Fields in the IMA hold control information that identifies input
terminals, and gives message text length as well as message text.

The work area is an interface area that you often use when your action programs are
sharable or reentrant. It is modifiable working storage that your action program uses
to build output messages (see 6.1) or as a record area for file input and output.

Output message area fields notify IMS of output message control information, such as
output terminal identification, special output options, and output message text length.
It also provides a place where IMS can interface with output message text.

When used, the continuity data area provides the interface area where your action
program passes data from action to action in a dialog transaction. IMS uses the
continuity data area to interface with your action program’s transfer of data from one
action to another.
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IMS uses the defined record area to reference defined records. Your action program
can’t access a defined record area (DRA) or write into the DRA. You do not define this
area in your program.

When you enter a message at a terminal, IMS:

. Dynamically allocates the activation record interface areas that your program
needs to converse with IMS

. Schedules and loads the action program needed to process the action

When IMS schedules a COBOL action program, that program must contain a linkage
section where it can exchange data with IMS. Part of the linkage section must be
formatted in a certain way. The IMS copy library provides this formatted source code.

You use a COPY statement to transfer the formats of the program information block
area, input message area header, and output message area header from the IMS copy
library areas to the linkage section of your COBOL action program.

When you compile your COBOL action program using the extended COBOL compiler,
the IMS copy library makes the program information block format and the output
message area and input message area control headers available under the names PIB,
OMA, and IMA, respectively.

When you use the 1974 American National Standard COBOL compiler, your COPY
statement must use the names P1B74, OMA74, and 1MA74 to transfer the interface
area formats needed by your program.
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Figure 2-6 shows how a COBOL action program converses with IMS via the activation
record. IMS sets up space in the activation record for each interface area your action
program uses.

PROGRAM
INFORMATION

BLOCK

OUTPUT
MESSAGE

AREA

CONTINUITY
DATA AREA

WORK
AREA

INPUT
MESSAGE

AREA

DEFINED
RECORD

AREA

The COPY verb moves interface area formats from the IMS copy library to your action
program’s linkage section and your program converses with the IMS interface areas in the
activation record. Note that your action program cannot access or write into the defined
record area.

Figure 24. IMS/COBOL Action Program Interface

A BAL action program accesses the activation record interface areas via
macroinstructions that call DSECTs from the $Y$MAC system macro library or a user
macro library. The ZM#DPIB macroinstruction calls the ZA#DPIB DSECT, the
ZM#DOMH macroinstruction calls the ZA#OMH DSECT, and the ZM#DIMH
macroinstruction calls the ZA#IMH DSECT. (See Appendix H.)

-_1 1
I- INPUT MESSAGE

MS
COPY

LIBRARY

P1B74

IMA74

0MA74

IMS

1

I 01 P-I-B. COPY P1B74
j o IM-A. COPY 1MA74.—

1 W-A.
%41 OM-A. COPY OMA74.

01 CDA.
PROCEDURE DIVISION L”
P-I-B IM-A W-A O-M-A
C-D-A.
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Figure 2-7 shows IMS communicating with a BAL action program via the activation
record. Again, IMS sets up an interface area in the activation record for each interface
area used by your BAL action program.

Figure 2-7. IMS/BAL Action Program Interface

The ZM#DPIB, ZM#DOMH, and ZM#DIMH macroinstructions call the format headers from the
$Y$MAC system macro library. If you use a work area or continuity data area, you must
define and cover them in your action program. Note that your action program cannot access
or write into the defined record area.
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Section 4
Receiving input Messages

4L Need for Input Message Area
When a t,ermina1 operator enters a transaction code, your action program must define
an input area to receive it. The same is true when the terminal operator enters an
input message in response to an output message.

When you use internal succession and pass data as input to the next action program,
you must define an input area in the successor program to receive the data.

An input message area is always required in your action program because each action
program must receive an input message, either via the terminal or action program
succession, to produce an output response. Without an input message, no message
processing is possible.
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42 Input Message Area Contents
The first part of any input message area description is the 16-byte control header.
Your program obtains the appropriate COBOL or BAL input message control header
format from the copy library or macro library.

The second part of the input message area description is the text of the message itself.
The input message text consists of the input fields your program expects to receive
either from the terminal operator or by succession from a previous action program.

IMA

I INPUT MESSAG]
ICONTROL HEADER[

INPUT ( 1 6 BY T ES)
MfSSAGE
AREA —

DESCF!PTION
MESSAGE

43 Size of Input Message Area
You tell IMS the size of your input message area at configuration time when you
specify the INSIZE parameter in the ACTION section. The value given for the INSIZE
parameter is the number of bytes in the input message header plus the message text
length, including any control characters you expect to receive in your program. You
receive control characters in your action program only when you specify EDIT=NONE
in the configurator ACTION section.

Instead of specifying an input message area length on the INSIZE parameter, you can
specify a standard message size (INSIZE=STAN); IMS allocates an area based on your
CHRSILIN and LNSIMSG parameter values in the GENERAL section.
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When you omit the INSIZE parameter or specify an inadequate amount of space for
the input message area, IMS automatically allocates an area large enough to contain
the actual input message.

Automatic space allocation doesn’t occur if you use an edit table (EDIT=tablename), so
you must specify the number of bytes for the input message area on the INSIZE
parameter.

On the other hand, if you specify more space than is needed, IMS fills the balance of
the area with blanks.

Note that you’re wasting storage when you overestimate input message area size. If
you’re not using the edit table generator and you aren’t sure of the input message area
size, omit the INSIZE parameter and let IMS determine the input message area
length.
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4.4k COBOL Action Program Input Message Area

4.4.1. Input Message Header Format

IMS supplies input message control header formats for extended COBOL and 1974
American National Standard COBOL. There is only a slight difference in their
content. The COBOL input message header format is available in the IMS copy
library under the name IMA for extended COBOL, or under the name 1MA74 for 1974
American National Standard COBOL. Figure 4-1 shows the format of the 1974
COBOL input message area control header. Note the different data names of TODAY
and HR-MIN-SEC fields for extended COBOL.

01 INPUT-MESSAGE-AREA.
02 SOURCE-TERMINAL-ID PlC X(4).
02 DATE-TIME-STAMP.

03 YEAR PlC 9(4) COMP-4.
03 TODAY PlC 9(4) COMP-4. 1
03 HR-MIN-SEC PlC 9(9) COMP-4. 2

02 TEXT-LENGTH PlC 9(4) COMP-4.
02 AUXILIARY-DEVICE-ID.

03 FILLER PlC X.
03 AUX-DEVICE-NO PlC X.

Notes:

:: The name of this field in extended COBOL is DAY.

0 The name of this field in extended COBOL is TIME.

Figure 4-1. 1974 COBOL Format for Input Message Area Control Header

When you code your COBOL action program’s linkage section, copy the input message
area control header format into your action program from the copy library by using a
COPY verb.

4.4.2. Input Message Text Description

The input message text description immediately follows the input message control
header format. You describe the input message text expected by your program from
the terminal or previous action program. In COBOL, describe the input message text
as data items subordinate to the 01-level input message area description. The shaded
area in Figure 4-2 shows the input message area control header formats generated by
the COPY verb. Fields immediately following the shaded area represent the input text
expected by the program.
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Note: An action program input message must not begin with the characters ZZ in
the first two positions. These characters are reserved to indicate master
terminal commands.

Refer to the CSCAN action program example, PAYMT-3, in Appendix B for an
example of this input text. When you copy the input message control header format
from the copy library, all its fields are accessible to the CSCAN action program and
can be referenced in the procedure division.

LINKAGE SECTION.
01 P-I-B COPY P1B74

Y 1MA74.
S Rt ER
50 14

S

IMA
CONTROL

¶ ..e3 HR NIH SEC IC9(9)’ COMP4 HEADER
ø2- TEXT LENGTH PlC 9(4) COI4P 4 DESCRIPTION
02 AUXILIARY DEVICE ID

S

•, Ø31F11LER PICX. :
S

.Ø3SS
AUX-DEVICE’NO PICX. ‘ ‘

S

02 FILLER PlC X(6)
02 CUSTID PlC X(6).
02 FILLER PlC X. INPUT
02 MSG-PAY. MESSAGE

03 MSG-CHAR PlC X OCCURS 7 INDEXED by 1. TEXT
02 FILLER PlC X. DESCRIPTION

Figure 4-2. Sample COBOL Input Message Area Description
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415. BAL Action Program Input Message Area

4.5.1. Input Message Header Format

IMS supplies an input message area control header format for BAL action programs.
It is in the form of a DSECT called by a macroinstruction in your action program.
Figure 4-3 shows the format of the BAL input message area control header.

Figure 4-3. BAL Format for Input Message Area Control Header (ZA#IMH DSECT)

You issue the ZM#DIMH macroinstruction in your BAL action program to generate
inline the input message control header (ZA#IMH DSECT). If you don’t want to see
the ZM#DIMH macro expansion inline, use the PRINT NOGEN instruction before you
issue the ZM#DIMH macroinstruction. Even though the input message control header
fields are not seen in your program coding, they are still available and you can
reference them in your program.

ZA#DIMH
DSECT

MESSAGE HEADER

OS CL4 SOURCE TERMINAL ID
DS XL8 DATE/TIME STAMP
EQU ZA#IDTS,L’ZA#IDTS UNIQUE TRANSACTION ID
EQU *.ZA#IMH INPUT MESSAGE AREA HEADER LENGTH
DS H TEXT LENGTH
DS CL1 RESERVED FOR SYSTEM USE
DS CL1 AUX DEVICE ID

155
156+ZA#IMH
157+*
158+* INPUT
159+*
160+ZA#ISTID
161+ZA#I DTS
162+ZA#ITRID
163+ZA#IMHL
164+ZA#I TL
165+
166+ZA#I DEV
167+*
168+*
169+*
170+ZA#IDID1
171+ZA#IDID2
172+ZA#IDID3
173+ZA#I DI D4
174+ZA#I DI D5
175+ZA#I DI D6
176+ZA#I DI D7
177+ZA#IDID8
178+ZA#IDID9
179+IMSDSECT
180 IMSDSECT

EQUATES FOR ZA#IDEV

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
CSECT
CSECT

C’l’ DEVICE = AUX 1
C’2’ DEVICE = AUX 2
C’3’ DEVICE AUX 3
C’4’ DEVICE AUX 4
C’S’ DEVICE = AUX 5
C’ó’ DEVICE = AUX 6
C’7’ DEVICE AUX 7
C’8’ DEVICE = AUX 8
C’9’ DEVICE = AUX 9
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Immediately following the ZM#DIMH macroinstruction, you describe the input
message text fields. Using define-storage (DS) statements, you describe each field of
your input message text. Figure 4-4 illustrates the macroinstruction to generate the
input message control header format followed by the description of input message text
expected from the terminal (transaction code and state name key). Refer to
Appendix B for this example in the full context of the IMS state capital action
program. Note that PRINT NOGEN is specified and the ZM#DIMH macroinstruction
is not expanded inline. Nevertheless, this action program can still access any fields in
the control header for values placed there by IMS.

I 10 16

Suppresses inLine
. macro expansion.

*ACTIVATJON RECORD DEFINITION
ZM#Mt4H Makes IMA controL header

fieLds available.
TCODE DS X TRANSACTION CODE

DS X SPACE Input Message Text
SNKEY DS XL4 STATE NAME KEY j

Figure 4-4. Sample BAL Input Message Area Description

46. Contents of Input Message Area Control Header
The header format identifies the terminal that sent the input message, the date and
time when the message was sent, the length of the input text, and whether or not an
auxiliary device transmitted input to the action program. Figure 4-5 shows some of
the questions about input messages that the input message control header answers
when IMS sets values in the control header fields. Subsections 4.7 through 4.10
describe input message header fields.
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4js Identifying the Source Terminal
(SOURCE-TERMINAL-ID)

The SOURCE-TERMINAL-ID (ZA#ISTID) field specifies a 1- to 4-byte name of the
terminal that originated the input message. Your action program may need to check
this field to determine which terminal sent a particular input message. This terminal
name is the same name specified for the terminal in the ICAM network definition and
in a TERMINAL section of the configuration (Figure 4-6).

Figure 4-5. Answers to Input Message Processing Questions
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ICAM NETWORK DEFINITION

INSI CCA TYPE=(GBL, ,S) ,GAWAKE=YES,SAVEYES, X
FEATURES=(OPCOII,OUTDELV)

BUFFERS 1ø,512,2,ARP=20
WOLO LOCAP TYPE=(TCI),LOW=MAIN,MEDIUM=MAIN,HIGH=t4AIN
LNEI LINE DEVICE=(LWS)
ws1 TERM ADDR(312),FEATURES(LWS),LOW#tAIN, INPUT=(YES), X

MEDIUM=MAIN, HIGH=MAIN,TCTUPD=YES
LNE2 LINE DEVICE=(LWS)

TERM ADDR=(313),FEATURES=(LWS),LOW4IAIN, INPUT=(YES), X
MEDIUMMAIN, HI GH=MAIN,TCTUPDYES

LNE3 LINE DEVICE=(LWS)
TERM ADDR=(314),FEATURES(LWS),LOifrMAIN, INPUT=(YES), X

MEDIUM=MAIN, HIGH=MAIN,TCTUPD=YES
LNE4 LINE DEVICE=(LWS)
:.4 TERM ADDR(315),FEATURES(LWS),LOW4IAIN,INPUT(YES), X

MEDIUMMAIN, HIGH=MAIN,TCTUPDYES
PRCI PRCS LOW=MAIN

ENDCCA
IMS CONFIGURATION

NETWORK

UNSOL=ACT ION
TERflNA1 WS UNSOL=ACT ION
TERJWAL i’1S3 UNSOL=ACTION
TRflNAL W$4 UNSOLACT ION
TRANSACT MENU ACTION=JAMENU
TRANSACT SIGN ACTION=JASIGN
ACTION JAMENU CDASIZE=1024 EDIT=NONE MAXSIZE12ØBB

OUTSI ZE4096 WORKSI ZE=1024
FILES=SYSCTL,CUSTMST,XREFI,XREF2

ACTION JASIGN CDASIZE=1024 EDIT=NONE MAXSIZE12BGB

Figure 4-6. Identifying the Source Terminal to ICAM and the Configurator

Suppose your action program processes input messages differently, depending on
which terminal sent the message. Before it can decide how to process the message,
your program needs to check the name of the source terminal that sent the input
message.

Let’s say that if your program receives a message from source terminals T100 through
T300, it performs routine A. On the other hand, if your program receives a message
from source terminals T400 through T600, it performs routine B. Your program
simply interrogates the SOURCE-TERMINAL-ID field of the input message header
as shown in Figure 4-7 and processes the input message according to the values placed
in the SOURCE-TERMINAL-ID field.
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100-TERM-TEST.
IF SOURCE-TERMINAL-ID GREATER THAN OR EQUAL TO ‘Tløø’

AND LESS THAN OR EQUAL TO ‘T300’
PERFORM ROUT-A

ELSE IF SOURCE-TERMINAL-ID GREATER THAN OR EQUAL TO ‘T400’ AND
LESS THAN OR EQUAL TO ‘Tóøø’

PERFORM ROUT-B.
GO TO ERR-ROUT.

ROUT-A.

ROUT-B.

ERR-ROUT.

Figure 4-7. Interrogating the SOURCE-TERMINAL-ID Field

4.8. Identifying the Action (DATE-TIME-STAMP)
When IMS receives an input message, it places the date and time as a binary value in
the DATE-TIME-STAMP field (ZA#IDTS) of your input message header. The first
half-word of the field contains the year; the second half-word of the field contains the
Julian day. The second word contains a sequence number unique to this input
message. The date/time stamp is used for recovery purposes and not for determining
the time of day.

IMS uses this field to distinguish actions. Each time IMS receives an input message, it
identifies the action via this date/time stamp. If you need the accurate date or time in
your action program, you should interrogate the TRANSACTION-DATE and TIME-
OF-DAY under SUCCESS-UNIT-ID in the program information block.
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4.9. Obtaining Input Message Text Length (TEXT-LENGTH)
Once the termina’ operator enters an input message, or a previous action program
passes input data to a successor action program, IMS places a binary half-word value
indicating the input message length plus 4 bytes for the TEXT-LENGTH (ZA#ITL)
field itself into the TEXT-LENGTH field.

Your action program may want to print out all input messages for a day’s
transactions. Suppose the input messages received by your action program can vary in
length and you plan to write them as variable-length unblocked records to a
sequential file.

The value IMS places in the TEXT-LENGTH field contains the length of the input
message text your action program receives plus 4 bytes for the TEXT-LENGTH field.
Each time your program receives an input message, it must first subtract 4 bytes from
the value in TEXT-LENGTH. Your program then compares the resulting value with
the different input message lengths that the program expects. When the program
determines which size message was received, it moves TEXT-LENGTH minus 4 bytes
to the record length field of your record area description in the work area. Finally, it
moves the appropriate input message to the work area and writes it to the sequential
file. Figure 4-8 shows the coding to test the TEXT-LENGTH field in the input
message area. Note that you must subtract a binary 4 from the COMP-4 TEXT-
LENGTH field, and the RECORD-LENGTH field in the work area must also be a
binary value.

When you access the TEXT-LENGTH field in the input message area, your COBOL
program must qualify the TEXT-LENGTH field by identifying it as a part of the input
message area header; that is, TEXT-LENGTH IN INPUT-MESSAGE-AREA.
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WORKING-STORAGE SECTION.
77 FOUR PlC 9 COMP-4 VALUE 4.
77 FORTY PlC 99 COMP-4 VALUE 40.
LINKAGE SECTION.
01 INPUT-MESSAGE-AREA. COPY IMA74.

05 MSG-IN-1.
10 TRANS-CODE-i PlC X(5).
10 IN-MSG-TEXT-1 PlC X(35).

05 MSG-IN-2 REDEFINES MSG-IN-1.
10 IN-MSG-TEXT-2.

20 TRANS-CODE-2 PlC X(5).
20 TEXT-2 PlC X(20).

10 FILLER PlC X(15).
01 WORK-AREA.

05 IN-MSG-REC.
10 REC-LEN PlC 9(4) COMP-4.
10 tISG-TEXT.

20 MSG-1 PlC X(25).
20 FILLER PlC X(15).

01 OUTPUT-MESSAGE-AREA. COPY 0MA74.

PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK
I NPUT -MESSAGE -AREA
WORK-AREA
OUTPUT -MESSAGE -AREA.

IN.MSG:MOVE
MOVE TEXT-LENGTH IN INPUT-MESSAGE-AREA TO REC-LEN.
SUBTRACT FOUR FROM TEXT-LENGTH IN INPUT-MESsAGE-AREA.
MOVE SPACES TO MSG-TEXT

IF TEXT-LENGTH IN INPUT-MESSAGE-AREA EQUAL FORTY
MOVE MSG-IN-1 TO MSG-TEXT

ELSE MOVE IN-MSG-TEXT-2 TO MSG-1.
CALL ‘PUT’ USING IN-MSG-FIL IN-MSG-REC
IF STATUS-CODE > 0 GO TO ERR-ROUT.

ERROR- ROUT

Figure 4-8. Testing the TEXT-LENGTH Field
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4.10. Identifying Auxiliary Devices (AUXILIARY-DEVICE-NO)
When an input message is received from an auxiliary device, IMS places the number
of the auxiliary device in the second byte of the AUXILIARY-DEVICE-ID (ZA#IDEV)
field, AUX-DEVICE-NO. Auxiliary device values range from 1 to 9. The first byte is
reserved for system use.

Just as your action program can check the source terminal identification, it can also
check auxiliary device identification. To determine which auxiliary device sent the
input message, your action program interrogates the AUX-DEVICE-NO field.

Suppose your action program logic depends upon which auxiliary device transmitted a
particular input message. If your input message came from auxiliary device 1 , your
program performs one routine. If device 2 transmitted the message, your program
performs another routine. Figure 4-9 shows the procedure division coding used to
check the number of the auxiliary device that sent the input message to your action
program.

AUX-DEV-TEXT.
IF AUXDEVICE-NO EQUAL I

PERFORM ROUT-A.
ELSE IF AUX-DEVICE-NO EQUAL 2

PERFORM ROUT-B.
GO TO ERR-ROUT.

ROUT-A.

ROUT-B.

ERR-ROUT.

Figure 4-9. Testing the AUX-DEVICE-NO Field in a COBOL Action Program
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The same test can be performed in a BAL action program by using the CLI instruction
and branching to the appropriate routine to handle the processing of a message from
either auxiliary device 1 or 2. Figure 4-10 shows this coding for a BAL action program.

1 10 16

CLI ZA#IDEV+1, C’l’

BE ROtJTA
CLI ZA#IDEV+1, C’2’
BE ROUTB

ROUTA

ROUTB

Figure 4-10. Testing the AUX-DEVICE-NO Field in a BAL Action Program

4-14 UP-9207 Rev. 2



Receiving Input Messages

4 1 1 Input Message Text
Though input message texts vary according to individual applications, you must
consider three important options before defining your input message area in your
action program:

. Receiving control character sequences

. Use of the edit table generator to edit input messages

. Use of screen format services to receive input on formatted screens

41! 1 1 I . Control Character Sequences

Two input message control character sequences are used on input messages: device-
independent control expressions (DICE) and field control character sequences (FCC).
Field control characters apply only to UTS devices and workstations.

41 1 1 .2. Device-Independent Control Expressions

ICAM automatically inserls DICE sequences into input messages. DICE sequences
show the format of input messages. A DICE sequence consists of the select character
(1O), a hexadecimal function code, and two hexadecimal coordinates: the first
representing a row, and the second representing a column on the terminal. Function
codes position the cursor, control carriage return, control forms, control line, feed line,
and erase the screen. (See Table F-i for further details.) The following diagram shows
the relationship between the DICE sequences received in your program and their
appearance on the screen.
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In most cases, you configure the removal of DICE codes from input messages by
specifying EDIT=tablename or EDIT=c in the configurator ACTION section, or by
omitting the EDIT parameter.

If you wish to receive DICE sequences on input messages, you configure
EDIT=NONE, which indicates no input message editing. You may want to receive
DICE sequences on input in order to:

. Obtain cursor positioning control values for an input message and use this data
in screen positioning output messages

. Switch a message to another terminal via the SEND function

Configuring EDIT=NONE also means that all blanks entered at the terminal,
including leading blanks, are received in your input message area. However, in the
case of an input message from the system console, leading blanks are removed.

Suppose you receive an input message from a terminal and want to send that message
to another terminal; you want that message to arrive at the destination terminal in
the same screen position as when it was entered on input.

First, define an area in the first 4 bytes of your input message area to receive the
DICE control sequence. In the procedure division, move the DICE sequence from the
input message area to the output message area before moving the destination
terminal identification and output message text to the output message area and
issuing the SEND function (Figure 4-11).

4.16 UP-9207 Rev. 2



Figure 4-1 1. Receiving DICE Sequence on Input Message

Receiving Input Messages

WORK I NG- STORAGE SECTION
77 ELEVEN
LINKAGE SECTION.

01 INPUT-MESSAGE-AREA.
05 DICE-SEQ
05 TRANS-CODE
05 FILLER
05 DEST-TERM
05 FILLER
05 IN-TEXT

01 OUTPUT-MESSAGE-AREA.
05 CURSOR-POS
05 OUT-TEXT

PROCEDURE DIVISION

PlC 99 COMP-4 VALUE 11.

COPY IMA.
PlC X(4) 4 RECEIVE DICE CONTROL SEQUENCES
PlC X(5).
PlC X.
PlC X(4).
PlC L
PlC X(28)

COPY OMA74
PlC X(4). ( RECEIVE DICE CONTROL SEQUENCES
PlC X(28).
USING PROGRAM- INFORMATION-BLOCK

INPUT-MESSAGE-AREA D
OUTPUT -MESSAGE-AREA.

MOVE-MESSAGE.
MOVE DEST-TERM TO DESTINATION-TERMINAL-ID.
SUBTRACT ELEVEN FROM TEXT-LENGTH IN INPUT-MESSAGE-AREA

GIVING TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
MOVE DICE-SEQ TO CURSOR-POS.
MOVE IN-TEXT TO OUT-TEXT.
CALL SEND’ USING OUTPUT-MESSAGE-AREA.
IF STATUS-CODE NOT EQUAL 0 GO TO ERROR-PROC.

ERROR:PROC.
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4. 1 1 .3. Field Control Character Sequences

To receive FCC sequences in your input from a UTS terminal or workstation, specify
EDIT=NONE or FCCEDIT=NO in the configurator ACTION section. Leave 5 bytes in
your input message text wherever you expect to receive the sequences. You describe
the input message text including the FCC sequences much the same as you do for
DICE sequences. Both FCC and DICE sequences can be interspersed in the message
text instead ofjust at the beginning.

4. 1 1 4. Receiving Free-Form Input

Let’s consider the use of an edit table (EDIT=tablename) to edit input messages. You
create an edit table by executing an offline IMS utility, the edit table generator, and
configuring EDIT=tablename. This allows the operator to enter input messages in free
form at the terminal. IMS uses the edit table to convert the free-form input message
into the format your program requires.

You describe the input message text in your action program to reflect the formatted
input message you want to receive. IMS receives free-form input from the terminal,
formats and validates this input as you specify on edit table parameters, and sends it
to your program’s input message text in the format described there. For a description
ofhow to use the edit table generator and a sample program that uses an edit table,
see Appendix E.
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4 1 1 .5. Receiving Screen-Formatted Input

Your action program can receive input entered on screen formats, using screen format
services. Your action program displays the screen format by issuing a BUILD function.
In your input message area, you describe all input or inputloutput fields entered by
the operator. For more details about receiving screen-formatted input, see Section 7.
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Section 5
Processing Data Files

5.1. Accessing Files
Most IMS applications require access to data files. Your action programs exist to
process messages that depend on data obtained from files. Though your action
programs don’t directly access data files, they do issue I/O function calls that tell IMS
to retrieve, insert, update, or delete records.

When IMS receives a function call from your action program, it makes records
available for processing. Data management access methods, SAM, DAM, ISAM, or
MIRAM, perform the functions your action program requests. To access TRAM files,
you must configure them as MIRAM files.

IMS supports sequential, relative, and indexed files as well as defined files that are in
indexed organization. Table 5-1 summarizes the files supported by IMS.

Table 5-1. Summary of File Types Supported by IMS

Functions Available
File Access Data Management through IMS

Organization Mode Access Method Fite Management

Sequential Sequential SAM/dedicated MIRAM Retrieve, Append
(tape and disk) (write unbtocked output)

Relative Random DAM/MIRAM Retrieve*, Update,
(nonindexed) Insert, Delete

Sequential MIRAM Retrieve

Indexed Random ISAM/MIRAM Retrieve*, Update,
Insert, Delete

Sequential ISAM/MIRAM Retrieve

Indexed Random ISAM/DAM/ Retrieve*, Update, Insert,
(defined file MIRAM Delete

Sequential ISAM/DAM/ Retrieve
MIRAM

*Both retrieve and retrieve-with-the-intent-to-update can be requested.

UP-9207 Rev. 2 51



Processing Data Files

Your action programs may issue random and sequential I/O functions to indexed and
relative files but only sequential I/O functions to sequential files. Table 5-2 lists the
file I/O functions allowed with each file organization and the CALL function
parameters.

Table 5-2. Summary of File I/O Function Calls

Random Functions Sequentiat Functions
F i te
)rganization

CALL Parameters CALL Parameters

Sequentiat GET fitename
record- area

PUT fitename
record- area

ReLative GET fitename record-area record number (J SETL fitename position
(nonindexed) GETUP filename record-area record number [record-number]

PUT fiLename record-area [record-number]® GET fitename
record- area

INSERT filename record-name record-number ESETL filename
DELETE filename record-area record-number SETK filename [key-of-ref]

Indexed GET filename record-area key [key-of-ref SETL filename position
GETUP [dup-key-ct]] ® [key[partial-key

count]]®
PUT filename record-area GET filename

record- area
INSERT filename record-name ESETL filename
DELETE filename record-area SETK filename [key-of-ref]®

Indexed GET filename record-area key SETL filename position [key]
(defined GETUP filename record-area key GET filename record-area
file) PUT filename record-area ESETL filename

INSERT filename record-area key
DELETE filename record-area

Notes:

(jSequeritiaI functions available with MIRAM, not DAM.

(JRecord-number required for DAM files.

(Optional parameters available for MIRAM only.
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5B2. I/O Function Calls
Function calls are your program’s means of accessing data on files. You can issue an
I/o function call in either COBOL or BAL action programs; their formats differ
slightly.

The COBOL CALL function statement format is:

CALL ‘function’ USING fiLename, param1,...paramn.

The BAL CALL function is in the format of a macroinstruction. BAL action programs
use either the CALL or ZG#CALL macroinstruction:

I 10 16

fCALL 1 functfon,(fttename,param•1,...param•n)
1ZG#CALLJ

where:

funct ton
Is the name of the IJO function requested by your action program.

ft Lename
Is the name of the file on which the function is performed.

param1,...paramn
Indicates the record-area, record-number, key, partial-key-count, key-of-
reference, duplicate-key-count, or position relative to the record being
processed.

After processing an I/O function call, IMS sets a status code value in the STATUS-
CODE field (COBOL action program) or ZA#PSC location (BAL action program) of the
program information block. The status codes returned by IMS are explained in more
detail in Table D-1.

IMS returns detailed status codes after processing certain 110 functions. These
detailed status codes give more description of the error that occurred. For detailed
status codes and their descriptions, see 3.6, 3.7, and Appendix D.

For advisory status codes, see 5.12 and Appendix D.

521. Function Call Positional Parameters

Both COBOL and BAL function CALL statements contain positional parameters that
refer to data names in the data division of a COBOL action program or labels of
storage locations in a BAL action program. Positional parameters include filename,
record-area, record-number, key, partial-key-count, key-of-reference, duplicate-key-
count, position, record-size, control-character-area, and lock-disposition.

Filename is a field containing the 7-character name of the file on which the specified
function is performed. This name is left-justified and blank-filled.
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In a COBOL action program, the file name can be defined in the working-storage
section:

WORKING-STORAGE SECTION
plc X(7) VALUE ‘CUSTMST’.

To call the file, issue a function call using the data name for the file:

CALL ‘GET’ USING IMSRECORDAREA IMSKEY.

In a BAL action program, the file name can be defined as a constant in storage:

‘I 10 16

1j DC CL7’STATE’

and called in the macro:

1 10 16

CALL GET,(, IMS-RECORD-AREA, IMS-KEY)

Record-area is the area to or from which IMS moves a logical or defined record. You
define the record area within an 01-level item of the linkage section, usually the work
area.

Record-area is the data name or storage location that designates the area into which a
detailed record is moved by IMS on an input function, or from which a defined record
is passed to IMS on an output function call. The area must be large enough to include
the entire defined record along with the item status bytes.

01 WORK-AREA.

05 PARAMETER-LIST.

10 IMS-FILENAME PlC X(7).

4

In a BAL action program, you define the record area in a defined storage statement:

I 10 16

WORK DSECT WORK AREA
‘ RECORD EQU • :*

SNAME . . : XL14 .: StATE NAME
. . sPop• DS :. .

XL8 .. .

•:

STATE POPULATION
. SCAPITAL . ‘ )C125 : STATE. CAPITAL
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Record-area-size must be equal to or greater than the largest logical record it will
contain. If your records are ISAM variable length, your record description must begin
with a 2-byte binary field describing the length of the record. Other file types need a 4-
byte binary field describing length. In a COBOL action program, describing MIRAM or
SAM variable-length records, the description might be:

02 DATA-RECORD.
REEtw—; -

10 FILLER PlC XX.
10 FIXED-PORTION.

20 MAIN-INFO PlC X(25).
20 NR-OF-TRAILERS PlC 99 COMP-4.

10 VARIABLE-PORTION OCCURS 0 TO 10 TIMES
DEPENDING ON NR-OF-TRAILERS.

20 TRAILER PlC X(15).
20 TRAILER-2 PlC X(5).

The description for an ISAM variable-length record would not need the FILLER
statement after the record length field. For DAM files, the record area should be a
multiple of 256 bytes and larger than or equal to the record size.

In a BAL action program, the statement might be:

1 10 16

VARLN DS CL4

Record-number is an 8-byte field containing a right-justified binary number that
specifies the position of the record relative to the beginning of a relative file. The first
number is 1 . The COBOL description of this field might be:

10 IMS-REC-NUMBER PlC 9(10) USAGE COMP-4.

A BAL action program might describe the record number as:

1 10 16

RECNO DS XL8

Before issuing function calls containing the record-number parameter, move a
record-number value to this field.

Key contains the value that identifies the record to be retrieved from or inserted into a
file. You describe it in a COBOL action program’s linkage section. A record key
description in your COBOL action program might be:

10 INS-KEY PlC X(14).

In a BAL action program, the equivalent statement might be:

RECKEY. DS CL14
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Again, before issuing function calls containing the key parameter, you must place a
key value in this field.

Partial-key-count is used in the SETL function call for indexed MIRAM files when the
position parameter is G, K, or H. It is the symbolic address of a 4-byte field containing
a right-justified binary number. This binary number indicates the number of leading
bytes in the key used to locate the record.

The partial key count can be defined in the linkage section or the working-storage
section of a COBOL action program. If defined in working storage, it must have a
VALUE clause. For example,

WORKING- STORAGE SECTION.
PlC 9(4) USAGE COMP-4 VALUE 3.

defines your partial key count before you issue the SETL function call using STPT as
your partial-key-count parameter.

The following data item has a binary value of 3 referring to the first three characters
(279) of the specified key:

CALL ‘SETL’ USING MYFIL P05 INS-KEY

The partial-key-count should be defined in a BAL action program using a DC
statement:

I
I 10 16

DC X’00000003’

before being referenced in the macroinstruction:

1 10 16

ZG#CALL SETL,(MYFIL,POS,IMSKEY,$Wt)

Key-of-reference is the symbolic address of a 4-byte field containing a right-justified
binary number. This binary number indicates which key of multiple keys is used for
retrieving the record. Use the same type working-storage (COBOL) or defined storage
(BAL) statements as in the partial-key-count example to define the key-of-reference,
and assign a value to it before issuing the SETK function call. The value of key-of-
reference must be between 1 and 5.

Duplicate-key-count is the symbolic address of a 4-byte field containing a right-
justified binary number. This binary number indicates the number of the record for
retrieval within a duplicate key set. The duplicate-key-count value must be defined
before you reference it in your I/O function call. See examples of how this is done in
the previous description of partial-key-count.
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Position is a symbolic address of a storage location containing a 1-byte value. This
value designates the position of the file at completion of the SETL function. Values
are listed in the SETL function descriptions.

Record-size is a symbolic address of a 2-byte binary field indicating the number of
printable characters to be moved to the I/O area.

Control-character-area is a symbolic address of a 1-byte field containing a device-
independent control character (DICE) used for printer control.

Lock-disposition is a symbolic address of a 1-byte field containing the EBCDIC
character H. This specifies the retention of the current printer file assignment after
the printer file is breakpointed.

5.3. Accessing Indexed Files
The indexed-sequential and multiple-indexed random access methods (ISAM and
MIRAM) process function calls issued by your action program to indexed files. With
several exceptions, a key specification characterizes most file functions issued to
indexed files. Although IMS supports multiple-key MIRAM files, you must use only
the primary key identified in the configurator FILE section (PKEY=n parameter) to
insert or update records. Changes or duplicates of alternate keys are allowed, except
for primary keys.

Note: You must specify MODE=RAN in the FILE section of the configuration to
access MIRAM files randomly. If a file is configured as MODE=SEQ, you can
use only the sequential functions GET and PUT (5.9).

5.4. Random Functions for Indexed Files
The random function calls GET, GETUP, PUT, INSERT, and DELETE:

. Retrieve records with or without updating

. Write records back to a file

. Logically or physically delete records

. Overwrite an existing record or add a new record to a file

For error status codes resulting from the execution of each of the random I/O function
calls, see Table D-1.
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54.1. Reading Records Randomly (GET)

The random GET function retrieves the record designated by the key value from the
named file and places it into the specified record area. IMS does not perform the GET
function if the requested record is currently locked by a different transaction. You
cannot update a record retrieved by the GET function; use GETUP to retrieve a record
for updating.

The COBOL and BAL formats for the random GET function calls are:

. COBOL format 1 (ISAM files)

CALL ‘GET’ USING filename record-area key.

. COBOL format 2 (MIRAM files)

CALL ‘GET’ USING filename record-area key
(key-of-reference [duplicate-key-count)].

. BAL format 1 (ISAM files)

fCALL 1 GET,(fi lename,record-area,key)
1.ZG#CALLJ

. BAL format 2 (MIRAM files)

FCALL GET (filename record area key f
ZG#CALLJ [ key of reference[,duplicate key count]])

For MIRAM files (format 2), the key-of-reference value indicates which key of multiple
keys is used for retrieving the record. This key level number must coincide with one of
the data management KEYn specifications designated at configuration time.

For example, your configurator FILE section might have KEYn designations of
KEY1=(6,6), KEY2=(6,O), and KEY3=(5,12). (Key 1 starts in position 6 of the file, key 2
starts in position 0, and key 3 starts in position 12j Key 2 is configured as the primary
key (PKEY=2 specification), so key 1 and key 3 are alternate keys You want to access
the file using key 1, so you use the key-of-reference value 1. When the key-of-reference
value is omitted, IMS uses the primary key, in this case, key 2.
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WORKING-STORAGE SECTION.

77 TWO PlC 9(5) COMP-4 VALUE 2.
77 THREE PlC 9(5) COMP-4 VALUE 3.

PROCEDURE DIVISION.

CALL’GET’ USING FIL-A REC-A KEY-A EL!

AAAAAI 299448 44813

AAAAA2 299448 45731

BBBBBI 299448 59063

BBBBB2 299448 87776

Also, on function calls to MIRAM files, you can specify a duplicate-key-count value to
indicate which record within a duplicate key set to retrieve. Retrieving a record with a
large number of duplicate key values can be time—consuming. An alternative would be
to use the undedicated sequential retrieval method (see 5.5).

WORKING-STORAGE SECTION.

PROCEDURE DIVISION.

CALL ‘GET’ USING FIL-A REC-A KEY-A ONE

PRIMARY KEY OF
KEY REFERENCE

I

__ __

LJ1 ILJ
KEY2=(6,0) 4, KEY3=(5,12)

KEYI=(6,6)
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AAAAA1 299448 44813

AAAAA2 299448 45731

BBBBB1 59063

BBBBB2 299448 87776

If you omit this parameter or if it equals 1, IMS retrieves the first record within the
duplicate key set. If the value is zero or exceeds the number of records within the
duplicate key set, IMS sets status code and detailed status code to 1.

WORKING-STORAGE SECTION.
77 DUP-KEY-CT PlC 9(5) USAGE COMP-4 VALUE 8.

AAAAA1 299448 44813

AAAAA2 299448 45731

BBBBBI 299448 59063

BBBBB2 299448 87776

Note that the sequence of records in a duplicate key set changes when one of the
records in the set is deleted. If the deleted record is later restored by online or offline
recovery, it is placed at the end of the duplicate key set instead of in its original
position.

KEY1(6,6)
STARTS IN LOCATION 6

111111 111111 11111

4

II
DUPL I CATE

KEY SET

THERE IS NO EIGHTH
DUPLICATE KEY
SO . ...

L*J_
DUPLICATE 4

KEY SET

DETAI LED
STATUS 01 01 STATUS
CODE CODE

(IN HEXADECIMAL)
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If you configure physical deletion of records (DELETP=YES) in the FILE section, you
can retrieve any logically deleted records on MIRAM files as normal data. You must
configure physical deletion of records when files are multikeyed.

The logical sequence of MIRAM records, containing duplicate secondary keys, is not
maintained when one of these records is deleted and either online or offline recovery is
performed for that file.

5.4.2. Reading Records for Update (GETUP)

The GETUP function retrieves the record for updating and temporarily locks the
requested record from access by other transactions. IMS does not perform the GETUP
function if the requested record is currently locked by a different transaction. As with
the GET function, IMS uses the key you specify on the GETUP function to locate the
required record. Unlike the GET function, you can access a record for update only by
the primary key.

The COBOL and BAL formats for the GETUP function call to all indexed files are:

. COBOL format

CALL ‘GETUP’ USING filename record-area key.

. BAL format

fCALL 1 GETUP,(fitename,record-area,key)
1ZG#CALL$

To update or delete the record requested, issue a PUT or DELETE function call
following the GETUP function. Other function calls to the same file may not
intervene. Otherwise, the record must be retrieved again with a GETUP function
before a PUT or DELETE can be performed. You may, however, issue other
instructions and function calls to other files between the GETUP and PUT or
DELETE functions.

Incorrect Correct

CALL ‘GETUP’ USING MYFIL CALL ‘GETUP’ USING MYFIL
IMS-REC-AREA MYKEY. IMS-REC-AREA MYKEY.

tALL ‘GET’ USING MYFIL MOVE CUST-NAME TO NAME-FIELD.
IMSR?cAA MYY. CALL • ‘ USING MYF IL

MOVE CUST-NAME TO NAME-FIELD. IMS-REC-AREA.
CALL ‘PUT’ USING MYFIL

IMS-REC-AREA.
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For ISAM files, you must not change the key value in the record area between the
GETUP and succeeding PUT or DELETE function calls. IMS does not return an error,
but you may damage your data file.

For MIRAM files, do not change the value of the primary key in the record area
between the GETUP and succeeding PUT or DELETE function calls. You may,
however, change the value of alternate keys.

For ISAM files, do not change the value of the key field used for the key parameter
between the GETUP and succeeding PUT or DELETE function calls. This value may
be changed when you use MIRAM files.

If you configure physical deletion of records, you can retrieve any logically deleted
records on MIRAM files as normal data.

54..3. Writing Updated Records (PUT)

The random PUT function writes an updated record back to the file. It must be
preceded by a GETUP function that retrieves the record for update. The first byte of
nonkey data must not contain X’FF’, unless you have configured physical deletion for
MIRAM files (DELETP=YES).

No key is required on a PUT function because the key is in the specified key location
in the record area. If you specify a key parameter, IMS returns a status code of 3 and a
detailed status code of 1.

01 WORK-AREA.
05 REC-AREA

10 ACCTNO
10 NAME

Primary key.
Do not change

ALternate key

Key parameter
field. Do not
change for ISAM

10 ADDRESS

PlC X(6)
PlC X(20)

10 OTHER-DATA
— 05 MYKEY

PlC X(20)

PlC X(50).
PlC X(6).

PROCEDURE DIVISION.
MOVE INPUT-KEY TO MYKEY.
CALL ‘GETUP’ USING MYFIL REC-AREA MYKEY.
MOVE INPUT-NAME TO NAME.
CALL ‘PUT’ USING MYFIL REC-AREA.
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The COBOL and BAL formats for the PUT function ca1 are:

. COBOL format

CALL ‘PUT’ USING filename record-area.

. BAL format

CALL PUT, Cf itename,record-area)
ZG#CALL

5.4.4. Deleting Records (DELETE)

The DELETE function deletes a record that was retrieved for updating. The DELETE
function must be preceded by a GETUP function. If other function calls to the same
file intervene, you must reissue the GETUP function before the record can be deleted.

The COBOL and BAL formats for the DELETE function call are:

. COBOL format

CALL ‘DELETE’ USING fiLename record-area.

. BAL format

CALL DELETE, (fi tename,record-area)
ZG#CALL

The DELETE function for ISAM files is a logical deletion. A logical record deletion
changes the first byte of nonkey data to X’FF’ before the record is written back to the
file.

BEFORE LOGICAL DELETION

[ KEY DATA DATAJ

AFTER LOGICAL DELETION

KEY ‘J DATA DATA

IS LOGICALLY
DELETED.
DELETION FLAG
OF X’FF’.
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The DELETE function for single-keyed MIRAM files can be a logical or a physical
deletion. A physical deletion is always performed for multikeyed MIRAM files.

To logically delete single-keyed MIRAM records, configure DELETP=NO or default to
this value. The results of this logical deletion are the same as for ISAM records on
logical deletion (for example, X’FF’ in first byte of nonkey data).

To physically delete a single-keyed MIRAM record, create the file with the data
management keyword RCB=YES and configure IMS with the DELETP=YES
parameter. (DELETP=YES is assumed for multikeyed MIRAM.) The DELETE
function then physically deletes the record from the file.

SPECIFIED
IN
CONF I GURATOR
FILE SECTION

CALL ‘GETUP’ USING FIL-A REC-A KEYA.

BEFORE PHYSICAL DELETION

KEY DATA DATA

AFTER PHYSICAL DELETION

F
L I

Suppose the record you call for deletion is previously flagged as logically deleted. If
you configure physical deletion, the GETUP function retrieves the requested record. If
you configure logical deletion, the GETUP function returns a record not found status.

Note: When IMS logically deletes a record (XTF’ in the first byte of nonkey data)
and you later access the file from a non-IMS program, the record will not be
recognized as deleted. You must check for HIGH-VALUES or XTF’ in the first
byte of nonkey data.
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5.4.511 Adding Records (INSERT)

The INSERT function places a new record into the file or overwrites a previously
deleted record. This function is not preceded by a GETUP function. The first byte of
nonkey data in the record being inserted must not contain a deleted record value of
X’FF’, unless you have configured physical deletion for MIRAM files. The COBOL and
BAL formats for the random INSERT function calls are:

. COBOL format

CALL ‘INSERT’ USING fttename record-area.

. BAL format

fCALL -t INSERT, (filename, recor&area)
1ZG#CALLJ’

Indexed files do not require a key parameter in the INSERT function. Their keys must
be embedded in the record. The key of the new record must have a value that is
different from any already existing in the file.

CALL ‘INSERT’ USING FIL-A REC-A.

An INSERT function using a previously deleted record slot removes the delete control
character. You can change the length field for variable-length records in MIRAM files,
but not in ISAM files.
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For MIRAM files, you cannot overwrite a logically deleted record, when physical
deletion is configured. An attempt to do this results in a status code of 1, invalid key.

STATUS CODE

0 1

(

DELETP=YES
f

SPECIFIED IN
CONFIGURATOR I
FILE SECTION

CALL ‘INSERT’ USING FIL-A REC-A.

FIL-A (MIRAM FILE)

KEY-A

I

4097 DATA DATA]

_______________________________

<9

3587 DATA DATA

4097 FF DATA DATA

1487 DATA DATASLOT FOR INSERTION
HAS LOGICAL DELETE
FLAG. MS RETURNS
INVALID KEY STATUS
CODE.

(IN HEXADECIMAL)
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5.5k Sequential Functions for Indexed Files
Sequential function calls SETK, SETL, GET, and ESETL:

. Set a key of reference for sequential processing

. Set an indexed file into sequential mode and position it to a selected location in
the file

. Retrieve records sequentially

. Reset the indexed file from sequential mode to random mode

For error status codes resulting from the execution of each of the sequential I/O
function calls, see Table D-1.

When accessing an indexed file sequentially, your action program must first set the
file into sequential mode via the SETL function. During this time, the file is accessed
exclusively by the transaction that sets the mode. Requests by other transactions for
sequential or random mode functions are queued for later processing.

Sequential mode exists until your program requests an ESETL function or until the
current action terminates. In either case, the indexed file returns to random mode.
The file also returns to random mode if an error occurs on a SETK or SETL function or
an invalid request (status code 3) occurs on a GET function.

-

3587 DATA .... DAT

4097 DATA ..... DATAj

1487 DATA DATA

6883 DATA DATA

E RETURN TO

t:::i1RANDOM MODE

DATA DATA

I 4097 DATA DATA

GET 1487 DATA DAT

DATA DATA

CHANGE TO
S SEOUENTIAL
E MODE
T

STARTING
POINT

KEY-A

FIRST GET

SECOND GET

THIRD GET c

GET 3587

KEY-A
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Note: Shared file access among transactions is done only in random mode. The use
of sequential mode by one transaction can significantly degrade the response
time for other transactions accessing the same file.

5.5.L Setting the Key of Reference for Sequential Processing (SETK)

The SETK function establishes the key-of-reference for subsequent indexed file
positioning and retrieval. This function is used exclusively with multikeyed MIR.AM
files.

The COBOL and BAL function call formats for the SETK function are:

. COBOLformat

CALL ‘SETK’ USING filename [key-of-reference].

. BAL format

fCALL 1. SETK,(filename[key-of-reference])
1ZG#CALL$

The key-of-reference is the symbolic address of a 4-byte field containing a right-
justified binary number. This value indicates which of the multiple keys to use on the
succeeding SETL and GET functions. If the key-of-reference parameter is omitted,
IMS uses the primary key for the search.
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KEY-A
(PRIMARY KEY)

FIL-A (MIRAM FILE)

KEY-B

f

KEY-C

KEY OF REFERENCE

CONFIGURE: FILE FIL-A FILETYPEDMRAM
PKEYI
KEYI=(6,ø)

KEY3=(2,80)

WORK I NG- STORAGE SECT ION
77 KEY-A PlC 9(5) COMP-4 VALUE L

77 KEY-C PlC 9(5) COMP-4 VALUE 3

PROCEDURE DIVISION
PARA- 1

CALL ‘SETK’ USING FIL-A KEY-B

CALL ‘ESETL’ USING FIL-A

A GET function cannot directly follow a SETK function; you must position the file
with the SETL function before retrieving records. It can be issued many times to
change the key of reference. Once established, however, the specified key of reference
remains in effect until another SETK, ESETL, or action termination.

When any error occurs on a SETK function, the file is reset to random mode and any
file locks in effect are released. For further sequential processing, you must issue
another SETL and SETK function to reestablish the sequential mode and the key of
reference.

___________
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5.5.2. Setting Indexed Files from Random to Sequential Mode (SETL)

The SETL function sets an indexed file into sequential mode and logiea1ly positions
the file as follows:

Value Meaning

B Beginning of file
G Greater than or equal to the key supplied
K Equal to key supplied
H Greater than key supplied

The value of the position parameter determines the logical position of the file at
completion of the SETL function. Indexed files start at position 0. You can reissue the
SETL function any time to change the sequential position of the file. For ISAM files,
however, you must issue an ESETL function before reissuing another SETL function.

The COBOL and BAL formats for the SETL function call are:

. COBOL format

CALL ‘SETL’ USING filename position [key[partiat-key-count]).

. BAL format

fCALL •1 SETL,(filename,position[,key[,partiat-key-count)])
1ZG#CALLI

You must supply a file name and choose a position value. Depending upon the position
chosen, you also supply a key parameter.

In addition, the SETL function allows for partial key search of indexed MIRAM files.
To do this, use the optionalpartial-key-count parameter. It is the symbolic address of
a 4-byte field containing a right-justified binary number. This binary number
indicates the number of leading bytes used from the key to locate the record. If you
omit the partial-key-count parameter, data management uses the entire key to locate
the record.
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[IL SEtL’ 1SNG FLEA 6 KEYA STPJ

U USE ONLY
FIRST 2

BYTES OF KEY-A
FOR THE SEARCH

DEFINED IN
WORKING STORAGE

WITH VALUE OF
63FB1

KEY-A

37FB1 DATA DATA

4OFBI DATA DATA

5OUNI DATA DATA

63FB1 DATA DATA

87UN1 DATA DATA

91FBI DATA DATA

99FB1 DATA DATA

When any error occurs on a SETL function, the file is reset to random mode and any
file locks in effect are released. For further sequential processing, you must issue
another SETL function call.

FILE-A (MIRAM FILE)

POSITION FILE HERE
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Table 5-3 lists the SETL parameter choices for ISAM and MIRAM files.

Table 5-3. SETh Parameter Choices for Indexed Files

Parameters

File Type FUename Position

B G K H Key Partial

ISAM X X X X X

Indexed MIRAM X X X X X X X

5.5_3. Reading Records Sequentially (GET)

The sequential GET function retrieves the next logical record in sequential order
unless the record is marked logically deleted (that is, X’FF’ in the first byte). If the
record is marked logically deleted, the GET function retrieves the following record.
For MIRAM files, if DELETP=YES is configured or assumed, data management
retrieves logically deleted records as normal data.

Filename and record-area parameters are required on sequential GET functions for
indexed files.

The COBOL and BAL formats for the sequential GET function call are:

. COBOL format

CALL ‘GET’ USING filename recordarea.

. BAL format

fCALL 1 GET,(fi lename,record-area)
1ZG#CALLJ

When an invalid request error occurs on a sequential GET function, after a SETL
function, the file is reset to random mode and any file locks in effect are released.
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55.4B Setting Indexed Files from Sequential to Random Mode (ESETL)

The ESETL function changes the mode of indexed files from sequential to random. If a
file is in the sequential mode for a transaction and you do not issue an ESETL
function before termination of the current action, IMS resets the file to random mode.
The ESETL function always requires a filename parameter.

The COBOL and BAL formats for the ESETL function call are:

. COBOL format

CALL ‘ESETL’ USING filename.

. BAL format

fCALL .t ESETL,(filename)
1ZG#CALLJ
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5.6. Accessing Relative Files
The direct and multiple-indexed random access methods (DAM and MIRAM) process
function calls issued by your action program to relative files. A record-number
parameter characterizes most file functions to relative files although record numbers
are not required on sequential functions. Random and sequential functions are
supported for MIRAM files but only random functions for DAM files.

Note: You must specify MODE=RAN in the FILE section of the configuration to
access MIRAMfiles randomly. If a file is configured as MODE=SEQ, you can
use only the sequential functions GET and PUT (5.9).

5111 Random Functions for Relative Files
The random function calls GET, GETUP, PUT, INSERT, and DELETE:

. Retrieve records with or without updating

. Write records back to a file

. Logically or physically delete records

. Overwrite an existing record or add a new record to a file

For error status codes resulting from the execution of each of the random I/O
functions, see Table D-1.

You must preformat DAM files offline before their initial use, and they must contain
the maximum number of physical records to be referenced online under IMS.
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5.7.1. Reading Records Randomly (GET)

The random GET function retrieves the record you request by record number and
places it into the specified record area. All record number fields must be 8 bytes long
and binary. You cannot update a record retrieved by the GET function; use GETUP to
retrieve a record for updating.

If the requested record is currently locked by a different transaction, IMS does not
perform the GET function.

The COBOL and BAL formats for the random GET function call are:

. COBOL format

CALL ‘GET’ USING filename recor&area record-number.

. BAL format

FCALL 1. GET,(fitename,record-area,recor&number)
1ZG#CALLJ’

If a transaction requests a logically deleted record (X’FF’ in the first byte), IMS
returns an invalid record number status code of 1. However, if DELETP=YES is
configured for a MIRAM file, logically deleted records are retrieved as normal data.

IMS-REC
NUMBER

DATA .

THIS RECORD NOT RETREIV
ED IF DAM FILE OR IF
MIRAM FILE AND
DELETP=NO IS CONFIGURED

DATA . .

FF / DATA..

DATA . .

THIS RECORD RETRIEVED

ci
IF MIRAM FILE
AND DELETP=YES
IS CONFIGURED

IF NOT RETREIVED, IMS SETS
INVALID REC-NUMBER STATUS CODE

STATUS-CODE

[0 iJ
IIN HEXADECIMAL)
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5.72. Reading Records for Update (GETUP)

The random GETUP function uses a record number to retrieve a requested record for
updating and temporarily locks that record from access by other transactions. IMS
does not perform a random GETUP function if the requested record is currently locked
by a different transaction. All record number fields must be 8 bytes long and binary.

The COBOL and BAL formats for the random GETUP function call are:

. COBOL format

CALL ‘GETUP’ USING filename recor&area recor&number.

. BAL format

FCALL 1 GET,(fttename,record-area,record-number)
1ZG#CALLI

A GETUP function can be followed by a PUT function to update the record, or a
DELETE function to mark the record as logically deleted or to physically delete it.

If the record-number parameter is omitted from the PUT or DELETE function that
follows a GETUP function (MIRAM files only), the record field in your program must
remain unaltered until IMS completes the PUT or DELETE function.

If the DELETP=YES parameter is configured and you issue a GETUP function call for
a logically deleted record, IMS returns the logically deleted record as normal data. For
DAM files, and for MIRAM files with DELETP=NO configured, IMS returns an
invalid record number status of 1.

5.7.3. Writing Updated Records (PUT)

The random PUT function is used with the GETUP function to write an updated
record back to the file. A PUT function must be preceded by a GETUP function that
retrieves the requested record for update. The first byte of data in a record must not
contain an X’FF’ unless you have configured physical deletion for MIRAM files.
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The COBOL and BAL formats for the PUT function call are:

. COBOL format

CALL ‘PUT’ USING fiLename record-area [record-number).

. BAL format

FCALL
-

PUT,(fitename,record-area[,record-number))

1ZG#CALLJ

A record-number parameter is required on the PUT function for DAM files, but is
optional for MIRAM relative files. When you omit the record-number parameter for
MIRAM files, no function call for the same file may be between the GETUP and PUT
function.

MOVE NEW-AMT TO AMT-A.

GIVEN: IMS-REC-NUMBER S 3

IMS-REC
NUMBER

1 DATA...

RETRIEVE THIS RECORD. 2 DATA .

UPDATE IT; AND —

WRITE IT BACK 0 3 DATA . .

TO THE FILE. —

4 DATA...

5.7.4. Deleting Records (DELETE)

The DELETE function for DAM files logically deletes a record that was retrieved for
updating.

For MIRAM files, this function physically deletes a record if the file was created with
the data management keyword RCB=YES and configured with the DELETP=YES
parameter. For MIRAM files configured with DELETP=NO, the deletion is logical.

For an effective logical or physical deletion, this function must be immediately
preceded by a GETUP function. If other functions intervene, the GETUP function
must be reissued before the record can be deleted.

The COBOL and BAL formats for the DELETE function call are:

. COBOL format

CALL ‘DELETE’ USING filename record-area [record-number).
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. BAL format

fCALL 1 DELETE,(filename,record-area[,record-number))
1ZG#CALLJ

You must supply a record-number parameter on the DELETE function for DAM files;
it is optional for MIRAM files.

The logical DELETE function changes the first byte of data in a record retrieved for
update to X’FF’ before the record is written to the file.
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DATA . DATA

AFTER LOGICAL DELETION

DATA DATA

On the other hand, a physicaL DELETE actually removes the record from the file.

Note: When IMS logically deletes a record (XTF’ in the first byte) and you later
access the file from a non-IMS program, the record will not be recognized as
deleted. You must check for HIGH-VALUES or XFF’ in the first byte.

CALL ‘GETUP’ USING FIL-A
CALL ‘DELETE’ USING FILE-A REC-A. 4 RECORD NUMBER

NOT REQUIRED
BEFORE LOGICAL DELETION FOR MIRAM

FILES.

t
THIS RECORD IS
LOGICALLY DELETED.
DELETION FLAG
OF X’FF’

SPECIFIED
IN
CONF I GURATOR
FILE SECTION

CALL ‘GETUP’ USING FIL-A REC-A IMSRECNUMBER.
CALL ‘DELETE’ USING FILE-A REC-A.

BEFORE PHYSICAL DELETION

DATA DATA

AFTER PHYSICAL DELETION

F

L I
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5.7.5. Adding Records (INSERT)

The INSERT function places a new record into the file or overwrites a previously
deleted record. This function is not preceded by a GETUP function. The first byte of
data in the record being inserted must not contain a deleted record value of X’FF’.

An INSERT function using a previously deleted record slot removes the delete control
character. You can change the RECORD-LENGTH field for variable-length records in
MIRAM files only. The INSERT function for MIRAM files can also overwrite
nondeleted records.

The COBOL and BAL formats for the INSERT function call are:

. COBOL format

CALL ‘INSERT’ USING filename recor&area record-number.

. BAL format

fCALL •I INSERT,(fitename,record-area(,record-number))
1ZG#CALLJ’

INSERT functions issued to a relative file must supply a record-number parameter. If
you configure MIRAM files with RCB=NO, any record you add to a relative file must
be assigned a relative record number one higher than the last record in the file. This
prevents the occurrence of erroneous data between the last record and the new
inserted record. You may insert records within or beyond the limits of nonindexed
MIRAM files; file extension is permitted.
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CALL ‘INSERT’ USING FIL-A REC-A

Given: REC-NO = 3

CALL ‘INSERT’ USING FIL-A REC-A Rf1

Given: REC-NO = 6

Processing Data Files

1 DATA

DATA

4 DATA

5 DATA

INSERT IMS-REC
OVERWRITES NUMBER FIL-A

A PREVIOUSLY
DELETED RECORD.

2 DATA.

II DATA

INSERT TO I
EXTEND FILEJ
RECORD NO.
ONE HIGHER
THAN LAST
RECORD NO.
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5.8. Sequential Functions for Relative Files
Sequential function calls SETL, GET, and ESETL:

. Set a nonindexed MIRAM file into sequential mode and position it to a selected a
location in the file

. Retrieve records sequentially

. Reset the file from sequential mode to random mode

Sequential functions cannot be processed by the direct access method (DAM).

For error status codes resulting from the execution of each of the sequential 110
functions, see Table D-1.

When accessing a relative file sequentially, action programs must first set the file into
sequential mode via the SETL function. During this time, files are accessed
exclusively by the transaction that set the mode. Requests by other transactions for
sequential or random mode functions are queued for later processing.

Sequential mode exists until your program requests an ESETL function or until the
current action terminates. In either case, the indexed file returns to random mode.

Note: Shared file access among transactions is done only in random mode. The use
of sequential mode by one transaction can significantly degrade the response
time for other transactions accessing the same file.

5.8.1. Setting Relative Files from Random to Sequential Mode (SETL)

The SETL function sets a relative file into sequential mode and logically positions the
file as follows:

Value Meaning

B Beginning of fife
G Greater than or equal to the record number supplied
K Equal to record number supplied
H Greater than record number supplied

The value of the position parameter determines the logical position of the file at
completion of the SETL function. Relative files start at position 1 . You can reissue the
SETL function any time you wish to change the sequential position of the file.
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The COBOL and BAL formats for the SETL function call are:

. COBOL format

CALL ‘SETL’ USING filename positiontrecord-number).

. BAL format

fCALL 1 SETL,(fitename,positiont,record-number))
1ZG#CALLJ

You must supply a file name and choose a position value on the SETL function for
relative files. The record-number parameter is not used with the B position value.
When G, K, or H is specified for position, record-number must be specified.

DATA

DATA

DATA *

DATA

DATA

DATA

When any error occurs on a SETL function, the file is reset to random mode and any
file locks in effect are released. For further sequential processing, you must issue
another SETL function call.

CALL ‘SETL’ USING FIL-A IMS-REC-NUMBER.
GIVEN: IMS-REC-NUMBER has value of 3.

IMS-REC
NUMBER

IMS POINTS HERE
AFTER THE

SETL FUNCTION.

* If record number 3 was logically deleted,
IMS still points to record number 3 after
the SETL function; however, on the next GET
function, IMS retrieves the following record.

UP-9207 Rev. 2 5-33



Processing Data Files

5.8.2. Reading Records Sequentially (GET)

The sequential GET function retrieves the next logical record in sequential order
unless the record is marked logically deleted (that is, X’FF’ in the first byte). If the
record is marked logically deleted, the GET function retrieves the following record. If
DELETP=YES is configured, IMS retrieves logically deleted records as normal data.

The COBOL and BAL formats for the sequential GET function call are:

. COBOL format

CALL ‘GET’ USING fi’ename record-area.

. BAL format

ICALL GET,(filename,record-area)
1ZG#CALLI

Filename and record-area parameters are required.

When an invalid request error occurs on a sequential GET function, the file is reset to
random mode and any file locks in effect are released.

5.8.3. Setting Files from Sequential to Random Mode (ESETL)

The ESETL function changes the mode of relative files from sequential to random If a
file is in the sequential mode for a transaction and you do not issue an ESETL
function before termination of the current action, IMS resets the file to random mode.
The ESETL function always requires a filename parameter.

The COBOL and BAL formats for the ESETL function call are:

. COBOL format

CALL ‘ESETL’ USING fiLename.

. BAL format

fCALL 1 ESETL,(fiLename)
1ZG#CALLJ
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5.9. Accessing Sequential Disk and Tape Files
The sequential and multiple-indexed random access methods (SAM and MIRAM)
process function calls issued by your action program to sequential disk or magnetic
tape files. A sequential MIRAM disk file is defined in the configurator FILE section as
MODE=SEQ.

Only two functions, GET and PUT, are issued to sequential files. You can’t use the
same SAM or the same sequential MIRAM file for both input and output. (These files
are defined individually in the configurator FILE section as input files or output files.)
Input files may only be accessed by the sequential GET function. For output files, only
the sequential PUT function is used.

For error status codes resulting from the execution of each of the following sequential
I/O functions, see Table D-1.

CONF IGURAT ION:

FILE FILA FILETYPE=DMRAM

FILE F1L-B . FILETYPE=DMRAM

ACTION PROGRAM:

OUTPUT=NO MODSEQ : INPUT
FILE

OUTPUT=YES MODSEQ 4— OUTPUT
FILE

CALL ‘GET’ USING FIL-A REC-A.

I

CALL ‘PUT’ USING F114 RECB.

I
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591. Reading Records (GET)

The sequential GET function retrieves the next logical record in sequential order.
Every record in the file is accessible regardless of contents. The first record of a
sequential file retrieved in an IMS session is always the first record of the file.

The COBOL and BAL formats for the sequential GET function call are:

. COBOL format

CALL ‘GET’ USING filename record-area.

. BAL format

fCALL 1 GET, (fi lename,record- area)
1ZG#CALLJ’

Filename and record-area parameters are required on the GET function.

5.9.2. Writing Records (PUT)

The sequential PUT function writes fixed- or variable-length logical records to
sequential files on tape or disk. Filename and record-area parameters are always
required on this function.

When writing to a MIRAM sequential file, the records are appended to the end of the
file, thus extending it. If you plan to write a new file, use the INIT parameter on the
LFD statement for this file.

The COBOL and BAL formats for the sequential PUT function call are:

. COBOL format

CALL ‘PUT’ USING fiLename record-area.

. BAL format

ICALL PUT,(filename,record-area)
1ZG#CALLI
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5.10. Accessing Defined Files
Defined record management services requests from action programs to retrieve and
update the records of defined files. An action program can call upon the random access
functions GET, GETUP, PUT, DELETE, and INSERT and also the sequential access
functions SETL, GET, and ESETL. In response, IMS places defined records into (and
takes them from) the record area named in the 1)0 function call.

A transaction can access only one defined file during a given action -- the file that was
allocated before the beginning of the action. One action of a transaction can select a
defined file not allocated to it and designate that the selected file be allocated to the
succeeding action. (See the description of the DEFINED-FILE-NAME field in 3.13.)

During a given action, a transaction can access only one defined file but can also
access ISAM, SAM, DAM, or MIRAM conventional files if they are not referenced by
the defined file. Access standard files by using the I/O function call formats pertaining
to them.
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511 1 1 Constructing Function Calls to Defined Files
Certain rules apply to defined files and to the parameters accompanying the function
calls for them.

5. 1 1 . 1 . Function Call Positional Parameters

I/o function calls to IMS defined record management use filename, position, key, and
record-area parameters.

Filename is a data name (COBOL) or storage location (BAL) that contains the 7-byte
defined file name or subfile name assigned to this action.

Position is a data name or storage location containing the value B, G, or H that
determines which defined record is returned by the first execution of the GET call
following the SETL function call.

Key is a data name or storage location that contains the identifier of a defined record.
An identifier consists of one or more segments.

Generally, action programs access a defined record via a single identifier.

CALL ‘GET’ USING FIL D REC D MYKEY

MYEY REC TEXT

DATA . . .

. +
DEFINED RECORD

SINGLE IDENTIFIER

There are instances when your program needs to access a defined record that contains
an identifier with multiple segments.

A segment must be delimited by an end-of-segment character (3D16), unless the
segment contains the maximum number of characters defined for it, in which case this
character is optional. Every segment must contain at least one character.

The entire identifier must be delimited by an end-of-identifier character (3E16). The
ignore character (3F16)can appear any number of times within the identifier and is
always ignored. It is used for editing input messages that contain characters not
needed by your action program.

5-38 UP-9207 Rev. 2



Processing Data Files

EABC
DEF GHI DATA

When this happens, define the identifier with all its segments and separators in your
action program linkage section. Define your key (identifier) as a group item in COBOL
followed by the segments and separators as follows:

Before issuing a function call using the key value, move the identifier segment values
to SEG-1, SEG-2, and SEG-3, and the values ‘3D’, ‘3D’, and ‘3E’ to SEP-i, SEP-2, and
SEP-3.

To define an identifier with multiple segments in a BAL action program, use define-
storage and define-constant statements.

Record-area is a data name or storage location that designates the area into which a
defined record is moved by IMS on an input function, or from which a defined record is
passed to IMS on an output function call. This area must be big enough to contain the
entire defined record, including item status bytes.

MYKEY
A

SEG-1 SEG-2 SEG-3 t
X’3D’ X’3D’ X’3E’

END-OF- END-OF- END-OF-
SEGMENT SEGMENT IDENTIFIER

MULTIPLE-SEGMENT IDENTIFIER

01 MYKEY.
05 SEG-1
05 SEP-i
05 SEG-2
05 SEP-2
05 SEG-3
05 SEP-3

PlC XXX.
PlC X.
plc XXX.
PlC X.
PlC XXX.
PlC X.

1 10 16

MYKEY DS CL12

SEG-i
SEP- I
SEG-2
SEP-2
SEG-3
SEP-3

ORG
DS CL3
DS XL1
DS CL3
DS XLI
DS CL3
DS XL1
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5.12. Processing Defined Records
In response to a function call, IMS uses the TYPE statement of the data definition to
determine the type of defined record involved in the call. IMS returns the record type
to the action program in the program information block’s DETAILED-STATUS-CODE
field (ZG#PDSC) redefined in COBOL as the RECORD-TYPE field. IMS returns the
requested record type in the DELIVERED-RECORD-TYPE portion of the RECORD-
TYPE field (byte 2 of the ZA#PDSC in the BAL program information block).

COBOL

DETAI LED- STATUS-CODE

[ PREDICTED-RECORD-TYPE I DELIVERED-RECORD-TYPE I
REDEFINED AS RECORD-TYPE

BAL

ZA#PDSC (DETAILED STATUS CODE)

BYTE I BYTE 2
(PREDICTED-RECORD-TYPE) (DELIVERED-RECORD-TYPE)

5.12.1. Handling Record Types

Before issuing any random GET, GETUP, or INSERT function call, the action
program can indicate to IMS the record type it expects to receive by placing the
desired record type in the PREDICTED-RECORD-TYPE byte of the RECORD-TYPE
field (byte 1 of the ZA#PDSC). If IMS finds a value other than zero, it verifies the
prediction before carrying out the retrieval or insertion.
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If the predicted type is not correct, IMS does not move the requested record; instead, it
returns a status code of 1 to the calling program.

A DEUVEfED
.

RECORP •

+hkPE. .

[ 0 •j
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If the predicted type is correct, IMS performs the function and the PREDICTED-
RECORD-TYPE byte reverts to zero. The action program, therefore, can use the
PREDICTED-RECORD-TYPE byte before the request to prevent an unexpected type
of defined record from being moved to (or from) the record area. If the defined file
contains more than one type of defined record, you are strongly advised to use this
feature. This assures that further processing applies the correct defined record
definition.

When you issue the sequential function calls SETL and GET, IMS returns the record
type of the next sequential record to the PREDICTED-RECORD-TYPE byte in the
program information block. If the delivered record type is the parent of the predicted
record type and you wish to skip over the current record type to the next record type,
you can change the contents of the predicted record byte in your action program to
equal the DELIVERED-RECORD-TYPE byte. The result is that IMS skips all sets
subordinate to the current delivered record type. When one or more records in a set
have already been delivered, you cannot change the PREDICTED-RECORD-TYPE
byte to skip over the remaining records of that set.
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PREDICTED RECORD-TYPE DELIVERED RECORD-TYPE

B A

UP-9207 Rev. 2 543

SEQUENTIAL CALLS TO DEFINED FILES

DEFINED FILE

PARENT-REC-A

CHILD-REC-1B

CHILD-REC-2B

CHI LD-REC-3B

CHILD-REC-4BCALL ‘SETL’ USING FILE-D B.
MOVE ‘A’ TO PREDICTED-RECORD-TYPE.
CALL ‘GET’ FIL-D MYKEY.
IF AMT EQUAL 5000 AND PREDICTED-RECORD-TYPE

NOT EQUAL DELIVERED-RECORD-TYPE
‘ MODELIVERED-RECQRD-TYPE TO

PREDICTEIRECORD-TYPL
ELSE GO TO NEXT-ROUL

CHILD-REC-5B

PARENT -REC-C

CHILD-REC-ID

4-

CHILD-REC-2D

THIS SKIPS FROM SET-A TO SET-C

CHILD-REC-3D

CHILD-REC-4D

CHILD-REC-5D

CHILD-REC-6D

PARENT - REC- E

CHILD-REC- IF

CHILD-REC-2F

CHILD-REC-3F

CHILD-REC-4F
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512.2. Interpreting Status Byte Returns

When IMS responds to a GET, GETUP, PUT, or INSERT function request, it also
places a value in the status byte associated with each item of the defined record.
(Status bytes are allocated by the data definition processor and have data names in
the format S-item-name. For sample data definition processor output listings showing
status bytes, see the IMS Data Definition and UNIQUE Programming Guide,
UP-9209.) You can test these values (in COBOL programs for fixed-length records but
not variable-length records) to check the validity of individual items in the defined
record.

IMS returns the value X’80’ in the status byte for all functions to indicate that the
item was successfully delivered.

For GET and GETUP functions, IMS returns a value ofX’40’ to indicate that the item
cannot be retrieved because it is null (nonexistent). Null items contain blanks if
alphanumeric, zeros if numeric. If IMS returns X’40’ for one or more items along with
a value ofzero in the status code, it means a supplement cannot be found via the value
in the pointer item. If returned along with a value of 1 in the status code, it means the
key parameter points to a nonexistent primary part. See Table D-2 for detailed status
codes when the status code is 1.

For PUT and INSERT functions, IMS returns a value ofX’20’ in the item status byte,
along with a value of 5 in the status code to indicate that thç item being changed or
added does not conform to conditions specified in the data definition. This error can be
caused by any ofthe following:

. The new item value does not meet VALUE statement conditions.

. The new item value is inconsistent with the PICTURE clause in the data division.

. A change was not permitted for this item (PUT only).

. No new value was entered for a MUST ADD item (INSERT only).
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If an error occurs while IMS is accessing a file, before returning control to your action
program, IMS changes the LOCK-ROLLBACK-INDICATOR in the program
information block to “0”. This causes a rollback of any updates since the last rollback
point.

Table 5-4 shows status byte returns and status codes for the GET, GETUP, PUT, and
INSERT function calls to defined files.

Table 5-4. Status Byte Returns for Defined File Functions

Functions Status Byte Vatues Status Codes Meaning

All X’80’ X’OøG’ Item successfully deLivered

GET or X’40’ X’øBGø’ Supplement can’t be found
GETUP using specified pointer

xIeeo1l Key points to nonexistent
primary part

PUT or X’20’ X’0005’ ‘ Incorrect VALUE statement
INSERT

I Inconsistent PlC cLause

I Change not permitted

I VaLue missing for a MUST
ADD item.
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5.13. Random Functions for Defined Files
110 function calls to access defined files randomly are GET, GETUP, PUT, DELETE,
and INSERT. During random access to defined files, IMS locks logical records
involved in the GETUP and INSERT functions. For error status codes resulting from
the execution of each of the following random 110 function calls, see Table 0-1.

5.13.1. Reading Defined Records Randomly (GET)

Using a key parameter, the GET function retrieves a record from the named file and
places the record into the record area of your action program. You cannot update or
delete a record retrieved by a GET function.

The COBOL and BAL formats for the GET function call are:

. COBOL format

CALL ‘GET’ USING filename recor&area key.

. BAL format

FCALL GET,(filename,recor&area,key)
ZG#CALLJ

5.132. Reading Defined Records for Update (GETUP)

Using a key parameter, the GETUP function retrieves a record for update from the
named file and places the record into the record area of your action program. A
GETUP is followed by a PUT or DELETE function. No other function calls to the
defined file can intervene.

The COBOL and BAL formats for the GETUP function call are:

. COBOL format

CALL 1GETUP’ USING filename recor&area key.

. BAL format

ICALL GETUP,(fitename,recor&area,key)
ZG#CALLJ
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5.13.3. Writing Defined Records (PUT)

The PUT function writes a record that was retrieved for update back to the file. For
the record to be effectively updated, the PUT function must immediately follow the
GETUP function. The COBOL and BAL formats for the PUT function call are:

. COBOL format

CALL ‘PUT’ USING filename record-area.

. BAL format

fCALL 1 PUT, (H tename, record-area)
1ZG#CALLJ

5.13.4. Deleting Defined Records (DELETE)

The DELETE function logically deletes a record that was retrieved for update. The
DELETE function must immediately follow the GETUP function to effectively delete
the record. COBOL and BAL formats for the DELETE function call are:

. COBOL format

CALL ‘DELETE’ USING filename record-area.

. BAL format

fCALL 1 DELETE,(filename,record-area)
1ZG#CALLI

5.13.5. Adding Defined Records (INSERT)

The INSERT function enters a new record into a file. The identifier value in the key
parameter must not already exist in the file. COBOL and BAL formats for the
INSERT function call are:

. COBOL format

CALL ‘INSERT’ USING filename record-area key.

. BAL format

fCALL 1 INSERT,(filename,record-area,key)
IZG#CALLI
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5.14. Sequential Functions for Defined Files
I/o function calls to access defined files sequentially include the SETL, sequential
GET, and ESETL function calls. For error status codes resulting from the execution of
each of the following sequential function calls, see Table D-1.

5.14.1. Setting Defined Files from Random to Sequential Mode (SETL)

The SETL function sets a defined file into the sequential mode and logically positions
the file. The position parameter is a data name or storage location that contains one of
the following values:

Value Meaning

B Beginning of file
G Greater than or equal to key
H Greater than key

The COBOL and BAL formats for the SETL function call are:

. COBOL format

CALL ‘SETL’ USING fflename position [key).

. BAL format

fCALL 1 SETL,(filename,position[,key))
1ZG#CALLJ

When the value of the position parameter is B, the key parameter is omitted. The
SETL function always returns successful completion (status code of 0).
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5.14.2. Reading Defined Files Sequentially (GET)

The GET function retrieves the next defined record in the file in sequential orderS

The COBOL and BAL formats for the sequential GET function are:

. COBOL format

CALL ‘GET’ USING fiI.ename record-area.

I BAL format

rCALL GET,(fitename,record-area)
1ZG#CALLJ

If IMS returns a status code of 0 (detail cycle), IMS returns a new defined record to
your action program. The DELWERED-RECORD-TYPE byte identifies the record
type.

A status code of 2 (total cycle) means that there are no more records in the current set.
IMS returns no new defined record. The detailed status code (RECORD-TYPE)
indicates the record type of the completed set. A status code of 2 with a detailed status
code of 0 indicates end of all data; there are no more sets in this defined file.

DETAI LED-
STATUS- CODE STATUS- CODE

00
02 00 00

Aj

END
OF
DATA

After IMS delivers a detail record, it also delivers all subordinate records in response
to subsequent GET function calls. When a set of subordinate records is empty, the
response to the GET function that requests the first record of the set is a status code of
2 and a detailed status code (DELIVERED-RECORD-TYPE) equal to the record type
of the empty set.

Your action program selects the appropriate record area by interrogating the value in
the first byte of the DETAILED-STATUS-CODE (PREDICTED-RECORD-TYPE byte)
returned by the preceding GET or SETL function.
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00 00

5.143. Setting Defined Files from Sequential to Random Mode (ESETL)

The ESETL function changes the mode of a defined file from sequential to random. If
a file is in the sequential mode and an ESETL function is not performed before
termination of the current action, IMS changes the file to random mode at action
termination, COBOL and BAL formats for the ESETL function call follow.

, COBOL format

CALL IESETLB USING filename.

. BAL format

fCALL 1 ESETL,(fitename)
1ZG#CALL$

CALL ‘SETL’ USING FIL-A B.

(RECORD TYPE)
STATUS-CODE DETAI LED-STATUS- CODE

f PREDICTED- DELIVERED-
RECORD- RECORD-
TYPE TYPE

SUCCESSFUL
SETL

FUNCTION

IF PREDICTED-RECORD-TYPE EQUALS A’
CALL ‘GET’ USING FIL-A REC-A

ELSE
CALL IGETU USING FIL-A REC-B,
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5K15. Unlocking Records (UNLOCK)
The UNLOCK function releases record locks not released as a result of normal
transaction termination or file updating. It also makes available for processing ISAM
and MIRAM files held for a transaction pending an update.

The COBOL and BAL formats for the UNLOCK function are:

. COBOL format

CALL ‘UNLOCK’ USING fitename.

. BAL format

fCALL 1. UNLOCK,(fitename)
1ZG#CALLf

The UNLOCK function applies to both the lock-for-update and lock-for-transaction
instructions imposed on DAM, MIRAM, or ISAM files. When you configure either type
lock for these files and an update of a record is currently pending for a transaction, the
UNLOCK function aborts the update by releasing the record lock. The following lines
of COBOL code demonstrate:

CALL ‘GETUP’ USING MYFIL IMSREC-AREA MYKEY.
MOVE CUST-NAME TO NAME-FIELD.
**********************************************

* UPDATE PENDING I AWAITING PUT OR DELETE *

**********************************************

CALL ‘UNLOCK’ USING MYFIL.

T
Reteases Lock on MYFIL

For ISAM files, the UNLOCK function makes the file, as well as the individual record,
accessible for processing requests from other transactions. For DAM files, the
UNLOCK function unlocks only the individual record. The rest of the file remains
accessible to other transactions.

The UNLOCK function cannot be used against a file in undedicated sequential mode.
This applies to any ISAM, TRAM, or MIRAM file placed in sequential mode following a
SETL or SETK function. Any attempt to issue the UNLOCK function while a file is in
undedicated sequential mode results in an INVALID FUNCTION error (0307) being
posted in the PIB status bytes.
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5.16. Processing User-Defined Printer Files
You need printer files when you have no terminal printers and want to obtain logging
information or a listing of data on your files.

To define printer files, specify the FILETYPE=PRNT parameter in the configurator
FILE section. You must define them after all other user-defined files at configuration
time.

Three special function calls, issued by your action program, are used only for
processing user-defined printer files:

1 . PRINT assigns printer files to terminals.

2. UNLOCK releases assigned printer files.

3. BRKPT controls spooler output printing.

All printer files are assigned by terminal. You may assign any number of printer files
to the same terminal.

The first time an action program successfully executes a PRINT function call, IMS
assigns a printer file to the terminal where that action program originated. Once
printer files are assigned to a terminal, any attempts to access those files from
another terminal cause IMS to return an invalid request status code in the program
information block

All printer files assigned to a particular terminal remain effective until:

. Your action program issues an UNLOCK or BRKPT function while executing
from that terminal.

. A BRKPT transaction code causes IMS to execute the breakpoint (refer to the
IMS Operations Guide, UP-12027).

. A transaction that uses assigned printer files is executing at a terminal and
terminates abnormally (see the description of BRKPT function call).

. The terminal is signed off ($$SOFF).

. The file lock is released at normal transaction termination, when the printer file
was assigned to a spool file at a remote location (DDP environment).

For error status codes resulting from the execution of the PRINT, UNLOCK, and
BRKPT function calls, see Table D-1.
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5.161. Printing User Data and Controlling Forms (PRINT)

The PRINT function prints your data and controls forms positioning. It also associates
the file you name on the PRINT function with the printer file that IMS assigns to a
terminal the first time your action program executes that PRINT function.

. COBOL format

CALL ‘PRINT’ USING fite-name rec-area
Erec-size [cntrl-char-area]].

. BAL format

.1CALL PRINT,(file-name,rec-area
ZG#CALLJ [,rec-size [,cntrl-char-areafl)

The file name you specify on your PRINT function call must be the same name you
configured in the FILE section on the filename positional parameter. For more details,
see the IMS System Support Functions Programming Guide, UP-11907. If the file
name is not one of those you configured as a printer file, IMS returns a status code of 3
(invalid request) and a detailed status code 7 (invalid function) in the program
information block.

The record area may contain only printable data. Control characters are not permitted
in this area.

The record size parameter is the symbolic address of a 2-byte binary field indicating
the number of printable characters moved to the I/O area.

IMS allows up to 160 characters for record size; however, the record size cannot exceed
the maximum print positions of the printer selected. If it does, the record is truncated.

If you specify a record size less than the configured block size, IMS fills the remaining
bytes with spaces (X’40’).

If you want to control forms movement without printing, specify a record size of zero.

When you omit the record size parameter, IMS assumes a record size of 120 bytes,

The control-character-area parameter is a symbolic address of a 1-byte field
containing a printer device-independent control character.

IMS supplies a control character code of X’O1’ when you omit this parameter. This
prints one line and then spaces to the next line,
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When you specify PRINTOV=SKIP, automatic advance to the home paper position
occurs when an overflow condition is detected. Use this configurator specification for
most normal printing requirements.

Specifying PRINTOV=filename (DTF mode) allows you to print either footnotes at the
bottom of a page or advance to the home paper position to print special page headers.

IMS returns status code 1 on a forms overflow condition. This occurs when you don’t
specify PRINTOV=SKIP but configure instead PRINTOV=filename (DTF mode) or
PRINTOV=REPORT (CDM mode).

See B.7 for a programming example of PRINT function.

5.16.2. Releasing Assigned Printer Files (UNLOCK)

The UNLOCK function releases the printer file assignment from the current terminal.
This means the printer file can now be extended by action programs initiated from
other terminals.

. COBOL format

CALL ‘UNLOCK’ USING filename

. BAL format

fCALL 1 UNLOCK,(filename)
1ZG#CALLJ

As soon as your action program issues a successful PRINT function call, IMS assigns
the printer file and initiates a file lock. Locking prevents output from several
terminals from being sent to the same printer file concurrently.
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You can unlock a printer file only if the action program issuing the UNLOCK function
is initiated at the terminal to which that file is assigned. Otherwise, IMS returns a
status code of 3 (invalid request) and a detailed status code of 7 (invalid function). The
following diagram illustrates locking and unlocking of printer files.

rL:
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5.16.3. Starting Spooled Printer Files before Job Termination (BRKPT)

The BRKPT function allows you to unlock and start printing a spooled printer file
before the IMS job terminates. This makes the printer file available for reassignment.

During the breakpoint process, the current action program may continue to issue
PRINT functions to assign and extend the current spooled printer file.

Avoid sending output directly to printer devices. Spooling output to printer files is
faster.

. COBOL format

CALL ‘BRKPT’ USING fiLename [lock-disposition).

. BAL format

fCALL -I BRKPT,(filename[,lock-disposition])
1ZG#CALLJ’

The lock-disposition parameter is a symbolic address of a 1-byte field containing
EBCDIC character H. This value indicates that, after the printer file is breakpointed,
IMS retains the file assigned to the current terminal.

If your printer file is not spooled, the breakpoint request is ignored and, if you
specified the lock-disposition parameter, the file lock is held.

The following diagram illustrates the BRKPT execution for a spooled printer file when
the lock-disposition parameter is not specified.
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If you omit the lock-disposition parameter, IMS releases the current printer file after
it is breakpointed.

When your printer files are nonspooled, a BRKPT function issued without the lock-
disposition parameter results in an unlock operation.

The action program that issues your BRKPT function must be initiated from the
terminal assigned to the printer file being breakpointed. If the printer file is not
assigned to that terminal, IMS ignores the BRKPT request and returns a status code 3
(invalid request) and a detailed status code of 7 (invalid function) in the program
information block.

See B.7 for a programming example of BRKPT function.
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5.17. File Processing Considerations

5.17.1. Opening and Closing Files

At start-up time, IMS opens all the files you configure and, at shutdown time, IMS
closes them. You must assign each file in the job control stream at start-up. You can
close and reopen files from the master terminal using the master terminal commands
ZZCLS and ZZOPN. When IMS receives these commands, it issues calls to data
management to perform close and reopen functions. You cannot open and close files
from your action program. For a description of ZZCLS and ZZOPN, see the IMS
Operations Guide, UP-12027.

5.17.2. Identifying Files to IMS

Describe each of your data files in a FILE section of the IMS configuration. Each file
you configure has a single file descriptor entry in the file control table. IMS uses this
table to reference files that you access and to queue requests to each file while
servicing each request.

5.17.3. Dynamic Allocation of I/O Areas

In a normal programming environment, you would allocate I/O areas to receive data 4
from files and to contain changes sent back to files In multithread IMS, these I/O
areas are preallocated. And in single-thread IMS, they are allocated when required.
No more than one 110 area is allocated to a file at a given time. Once allocated, an I/O
area can be used to support multiple-file functions for a number of different
transactions. When no function calls to a file are outstanding, IMS releases the I/O
area to main storage management.

517.4. File Sharing

More than one transaction can share access to a file. Locking procedures for ISAM and
MIRAM file updates make it more efficient to program more than one function call in
one action (for example, GETUP and its corresponding function call, PUT or DELETE,
in the same action).

The lock on a record being updated can be held from one action to another. However,
another GETUP must be issued. It is, therefore, more efficient to update ISAM or
MIRAM files in a single action.
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5i7.5. Work and Record Area Considerations

Ifyour DAM file resides on a fixed-sector disk, OS/3 data management requires that
the length ofthe I/O area be some multiple of256 bytes and half-word aligned. To
achieve device independence across disk subsystems, so that your program can access
a DAM file on any disk used under OS/3, the same is true -- I/O areas should be
multiples of 256 bytes in length.

To ensure device independence in a BAL or COBOL action program that accesses
DAM files, you should ensure that the record-area parameter of any IMS function call
(GET, GETUP, PUT, DELETE, or INSERT) refers to an area whose reserved length is
some multiple of256 bytes on a half-word boundary.

There are other considerations (such as record or block length, and the track capacity
of the disk subsystem in use) to keep in mind in establishing work-area and record-
area lengths for your action programs. For further details, refer to the Consolidated
Data Management Macroinstructions Programming Guide, UP-9979.

5.17.6. Test Mode Effects on File I/O

When you enter a ZZTMD terminal command to place that terminal in the test mode,
any request to IMS to change the contents of a file are only simulated. No UPDATE,
DELETE, or INSERT functions are performed. Control returns to the requesting
transaction with a successful completion status code.

You can put a terminal in the test mode after completing a transaction; that is, when
not in an interactive mode. To revert to normal mode, use the ZZNRM terminal
command. Test mode is used to train new terminal operators to handle update
transactions. All terminal entries made by the operator are the same in test mode as
in the normal mode except that no file modifications actually occur. Test mode also is
useful in testing newly written or modified action programs that perform file
modifications. For more details about the ZZTMD and ZZNRM terminal commands,
see the IMS Operations Guide, UP-12027.
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517.7. Common Storage Area Files

You can increase file processing efficiency by making frequently accessed ISAM or
MIRAM files resident in a special common storage area (CSA). This feature is
especially useful for maintaining vital information used by many action programs.
You must have adequate main storage to use this feature.

You can index and access CSA files only in indexed random mode. You use GET,
GETUP, and PUT function calls the same way as for any ISAM or MIRAM file, but
INSERT and DELETE functions are not valid. CSA files are not accessible through
UNIQUE.

If you specify CUPDATE=YES to the configurator, IMS updates the disk as well as
the resident file. This saves disk accesses on reads but not on writes. However, if
youve configured CSA files and omit CUPDATE or specify CUPDATE=NO, IMS
updates the resident file but does not update the disk file until shutdown, when the
entire CSA file is written to disk. File locking and recovery functions are the same for
the CSA file as for a disk file.
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Section 6
Sending Output Messages

6.1 m Purpose of Output Message Area
When an action program issues an output message, the message is normally sent from
the output message area.

According to application requirements, action programs can issue output messages:

. To the source terminal, auxiliary device, or successor action program at the end of
an action via the CALL RETURN function

. To the source or other terminal or auxiliary device via the CALL SEND function.

UP-9207 Rev. 2 6-1



Sending Output Messages

6.2. Your Action Program’s Output Message Area Contents
The output message area you describe has two parts: a 16-byte control header and a
variable-length message text.

Your program copies the appropriate COBOL or BAL message control header format
from the IMS copy library. The second part of the output message area contains the
output message text your program sends to a terminal, auxiliary device, or successor
action program.
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At action initiation, IMS sets the message text porLion of the output message area to
blanks.

When an action terminates normally, IMS sends the output message to the source
terminal unless otherwise specified.

6.3. Size of Output Message Area
The OUTSIZE parameter in the ACTION section of the configurator specifies the
length of the output message area. The size you specify depends on whether you use
screen format services for the action and whether you build your screen format in the
output message area or in dynamic main storage.

If you build a screen format in the output message area, the OUTSIZE value must be
large enough to accommodate the screen format buffer contents including variable
output data buffer contents, display constants, and device control characters.

Instead of specifying an output message area length on the OUTSIZE parameter, you
can specify a standard output message size (OUTSIZE=STAN). IMS allocates an
output area based on your CHRS/LIN and LNS/MSG parameter values in the
GENERAL section of the configuration.

For formulas to calculate output message area length, see the IMS System Support
Functions Programming Guide, UP-11907.
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64. COBOL Action Program Output Message Area
641. Output Message Header Format

The COBOL output message header format is available in the IMS copy library under
the name OMA for extended COBOL or under the name OMA74 for 1974 American
National Standard COBOL. Figure 6-1 shows the output message area control header
format.

01 OUTPUT-MESSAGE-AREA.
02 DESTINATION-TERMINAL-ID PlC X(4).
02 SFS-OPTIONS

03 SFS-TYPE PlC X
03 SFS-LOCATION PlC X.

02 FILLER PlC X(2).
02 CONTINUOUS-OUTPUT-CODE PlC X(4)
02 TEXT-LENGTH PlC 9(4) COMP-4.
02 AUXILIARY-DEVICE-ID.

03 AUX-FUNCTION PlC X.
03 AUX-DEVICE-NO PlC X.

Figure 6-1. COBOL Format for Output Message Area Control Header

When you code your COBOL action program’s linkage section, copy the output
message area control header format into your action program from the IMS copy
library using a COPY verb. Once you copy the output message control header from the
IMS copy library, your program can access any of these control fields by referencing
them in the procedure division.

6.42. Output Message Text Description

The output message text description immediately follows the output message control
header format copied from the IMS copy library. Describe the output message text
fields your program issues to a terminal, auxiliary device, or succeeding action
program. Define the output message text as those data items subordinate to the
01-level output message area description. The shaded area in Figure 6-2 shows the
output message area control header fields generated by the COPY verb. Fields
immediately following the control header represent output text sent by your program.

Note that the first 02-level item describes the device-independent control expression
(DICE sequence) that formats the output message. (Appendix F explains this use in
detail.) DICE control sequences are needed to position output messages unless you use
screen format services (see Section 7).
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CONTROL
CHARACTER
SEQUENCE

OUTPUT
MESSAGE
TEXT
DESCRIPTION

O-MA.
02 DICE-OUT.

03 FILLER
03 DICE-Y
03 FILLER

02 OUT-MSG.
03 PAY-OUT
03 LIT-OUT.

04 FILLER
04 CUST-OUT
04 FILLER

03 NEW-BAL

PlC XX
PlC X.
PlC X

PlC $$$9.99.

PlC X(32)
PlC X(6)
PlC X(18).
PlC $$$999

Figure 6-2. Sample COBOL Output Message Area Description
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OUTPUT MESSAGE AREA
CONTROL HEADER

A

I .

••e • • •1 )
S

V
0 -

2

G ()
.

AU! A DE.C
3 UX-F NCTIO P X.

03 AUX-DEVICE-NO . .Ic X..

LINKAGE SECTION.

1 COPY 0MA74.
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65 BAL Action Program Output Message Area
651. Output Message Header Format

IMS also supplies an output message area control header format for BAL action
programs. It is in the form of a DSECT called by a macroinstruction (ZM#DOMH) in
your action program. Figure 6-3 shows the format of the BAL output message area
control header. (To list the current DSECTs on your system, see Appendix Hi

Figure 6-3. BAL Format for Output Message Area Control Header (ZA#OMH DSECT (Part I of 2)

ZA#OMH DSECT
*

*

* OUTPUT MESSAGE HEADER

ZA#ODTID DS CL4
ZA#OSFSO DS GCL2
*

DESTINATION TERMINAL ID
SF5 OPTIONS

ZA#SFTYP DS CL1
ZA#SFLOC DS CLI
* EQUATES FOR ZA#SFTYP
ZA#OSFSI EQU C’I’
ZA#SFDYN EQU C’D

DS CL2
DS XL4
EQU *ZA#OMH
DS H
DS CL2

ZA#CONT
ZA#OMHL
ZA#OTL
ZA#OAUX

FORMAT TYPE
FORMAT LOCATION

& ZA#SFLOC
INPUT FORMAT
DYNAMIC MEMORY
RESERVED FOR SYSTEM USE
CONTINUOUS OUTPUT CODE
OUTPUT MSG AREA HEADER LENGTH
MESSAGE LENGTH
AUXILIARY-DEVICE- ID

*

*

* EQUATES FOR ZA#OAUX

ZA#ONCOP EQU
ZA#OCO EQU
ZA#OOIQ EQU
ZA#OHANG EQU
ZA#OCOP EQU
ZA#OCOCP EQU
ZA#OPTCP EQU
ZA#OPCOC EQU

xsøoI
x C3’
x ‘ C9’
XDØ’
X’FØ
XIF3S
X’F4
X’F7

*

NO COP SUPPORT REQUESTED
CONTINUOUS OUTPUT REQ
QUEUE AS INPUT FOR DEST: TCT
RESERVED FOR IMS/90 SYSTEM USE
COP OUTPUT REQUESTED
CONTINUOUS OUTPUT TO COP
PRINT TRANSPARENT TO COP
CONTINUOUS OUTPUT TO COP WITH
PRINT TRANSPARENT

*

* SS: SPACE SUPRESSION ISS:
* C: CONTINUOUS OUTPUT

ZA#OCSPM EQU
ZA#ONSPM EQU
ZA#OCSPT EQU
ZA#ONSPT EQU
ZA#OCIPM EQU

INHIBIT SPACE SUPPRESSION
NC: NOT CONTINUOUS OUTPUT

X’F3’
X’FØ
XF7’

X’F5

3: C,SS,PRINT MODE
0: NC,SS,PRINT MODE
7: C,SS,PRINT TRANSPARENT
4: NC,SS,PRINT TRANSPARENT
5: C,ISS,PRINT MODE
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Figure 64. BAL Format for Output Message Area Control Header (ZA#OMH DSECT) (Part 2 of 2)

ZA#ONIPM EQU
ZA#OCIPT EQU
ZA#ONIPT EQU
ZA#OCSPF EQU
ZA#ONSPF EQU
ZA#OCSTA EQU
ZA#ONSTA EQU
ZA#OCSTV EQU
ZA#ONSTV EQU
ZA#OCSTC EQU
ZA#ONSTC EQU
ZA#OCIPF EQU
ZA#ONIPF EQU
ZA#OCITA EQU
ZA#ONITA EQU
ZA#OCITV EQU
ZA#ONITV EQU
ZA#OCTIC EQU
ZA#ONITC EQU
ZA#ONTRM EQU
ZA#ONTRT EQU
ZA#ONTSR EQU
ZA#ONTST EQU
ZA#ONTRA EQU
ZA#OCTBB EQU
ZA#ONTBB EQU
ZA#OCTSP EQU
ZA#ONTSP EQU
ZA#HOD EQU
*

XF2’
X’F9’
X’F6
xIc1I

XD1’
x ‘ C2’
x D2
x C4’
x ‘ D4
x ‘ C5
x D50
x Co
x ‘ D6’
x ‘C?’
x ‘ D7’
x ‘ C8’
x ‘ D8’
X’E8’
x ‘ F8’
x ‘‘
x ‘ E2’
x ‘‘
X’E5’
X’Eó’
x ‘‘
x ‘ E7’
x ‘ E9’
x ‘ E4’
X’5B’

2: NC,ISS,PRINT MODE
9: C,ISS,PRINT TRANSPARENT
6: NC,ISS,PRINT TRANSPARENT
A: C,SS,PRINT FORM (ESC H)
J: NC,SS,PRINT FORM (ESC H)
B: C,SS,TRANSFER ALL (ESC G)
K: NC,SS,TRANSFER ALL (ESC 0)
D: C,SS,TRANSFER VARIABLE (ESC F)
M: NC,SS,TRANSFER VARIABLE (ESC F)
E: C,SS,TRANSFER CHANGED (ESC E)
N: NC,SS,TRANSFER CHANGED (ESC E)
F: C,ISS,PRINT FORM (ESC H)
0: NC,ISS,PRINT FORM (ESC H)
G: C,ISS,TRANSFER ALL CESC G)
P: NC,ISS,TRANSFER ALL (ESC G)
H: C,ISS,TRANSFER VARIABLE (ESC F)
Q: NC,ISS,TRANSFER VARIABLE (ESC F)
Y: C,ISS,TRANSFER CHANGED (ESC E)
8: NC,ISS,TRANSFER CHANGED (ESC E)
R: C,READ MODE
5: C,READ TRANSPARENT
T: C,SEARCH AND READ MODE
V: C,SEARCH AND READ TRANSPARENT
W: C,REPORT ADDRESS
L: C,BACK ONE BLOCK
X: NC,BACK ONE BLOCK
Z: C,SEARCH AND POSITION
U: NC,SEARCH AND POSITION
5: NC,CLEAR ICAM QUEUE

*

* EQUATES FOR ZA#OAUX+1

ZA#ODIDI EQU
ZA#ODID2 EQU
ZA#ODID3 EQU
ZA#ODID4 EQU
ZA#ODID5 EQU
ZA#ODID6 EQU
ZA#ODID7 EQU
ZA#ODID8 EQU
ZA#ODID9 EQU
ZA#ODQA EQU
ZA#ODQH EQU
ZA#ODQM EQU
ZA#ODQL EQU

C’l’
C’2’
C’3’
C’4’
C’5’
C’ó’
C’?’
C’8’
C’9’
x ‘70’
x’lø’
X’20’
x ‘40’

DEVICE = AUXI
DEVICE AUX2
DEVICE = AUX3
DEVICE = AUX4
DEVICE = AUX5
DEVICE = AUX6
DEVICE = AUX7
DEVICE = AUX8
DEVICE = AUX9
ALL ICAM QUEUES (H, M, L)
ICAM HIGH QUEUE
ICAM MEDIUM QUEUE
ICAM LOW QUEUE
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To generate inline the output message control header (the macro expansion of the
ZA#OMH DSECT), you issue the ZM#DOMH macroinstruction in your BAL action
program. If you don’t want to see the ZM#DOMH macro expansion inline, use the
PRINT NOGEN instruction before you issue the ZM#DOMH macroinstruction
Though the output message control header fields are not seen in your program coding,
they are still available and you can reference them.

652 Output Message Text Description

Immediately following the ZM#DOMH macroinstruction, you describe the output
message text fields your program wants to send to the terminal, auxiliary device, or
successor action program. Using defined-constant (DC) statements, you describe each
field of your output message text.

Figure 6-4 illustrates the macroinstruction that generates the output message control
header followed by the description of output text being sent to a terminal (in this case,
a 42-byte area containing a 4-byte control character field, the word CAPITAL, and
space to enter the name of a state capital). Refer to Appendix B for this example in the
full context of the IMS state capital action program. Note that PRINT NOGEN is
specified and the ZM#DOMH macro is not expanded inline. Nevertheless, this action
program can still access any field in the control header.

Note that the first four bytes of OUTTEXT contain the device-independent control
expression (DICE sequence) that clears the line and positions the output message on
the new line (Appendix F explains their use in detail ) DICE control sequences are
needed to format output messages unless you use screen format services.
(See Section 7.)
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1 10 16 72

PRINT NOGEN

*BUILD OUTPUT MESSAGE
MVC OUTTEXT(4),NEWLINE PUT DEVICE INDEPENDENT CONTROL

* CHARACTERS INTO MESSAGE TO CLEAR
* TO END OF LINE AND POSITION TO
* BEGINNING OF NEXT LINE

MVC OUTTEXT+4(L’MSGCONl),MSGCONl PUT TEXT CONSTANT INTO MESSAGE
MVC OUTTEXT+4+L ‘MSGCONI(L’SCAPITAL),SCAPITAL PUT CAPITAL NAME INTO

* MESSAGE

*CONSTANTS
STATE DC CL7’STATE’ ISAM FILENAME
MSGCON1 DC C’CAPITAL’
NEWLINE ZOPOSC 0,0 1 ICAM PROCEDURE TO GENERATE
* DICE SEQUENCE FOR NEW LINE
* 1_ CONTROL WITH CLEAR
SCAPITAL DS XL25 STATE CAPITAL

Figure 6-4. Sample BAL Output Message Area Description
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66 Contents of Output Message Area Control Header
The header format identifies the terminal that is to receive the output message,
screen formatting options (if used), continuous output code (if used), the length of the
output message text, auxiliary function code (if used), and auxiliary device number (if
used). Figure 6-5 shows some of the questions about output messages that the output
message control header answers when the action program sets values in the control
header fields. Subsections 6.7 through 6.13 describe output message header fields.

Figure 65 Answers to Output Message Processing Questions
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6J. Identifying the Destination Terminal
(DESTINATIONTERMlNAL4D)

IMS needs to know the terminal to which it sends the output message your action
program builds. The 1 to 4-byte value in the DESTINATION-TERMINAL-ID field
(ZA#ODTID) identifies the terminal to which IMS sends the output message.

If you don’t move a value to this field before issuing a CALL RETURN or CALL SEND
function, IMS assumes the source terminal to be the destination terminal.

The destination terminal name must be left-justified and blank-filled. Also, you must
identify this terminal in your ICAM network definition and optionally in a
TERMINAL section of the configuration (Figure 6-6).

ICAM Network Definition

LNE1 LINE DEVICE=(LWS)
ws1 TERM ADDR=(312),FEATURES(LWS),LOW4IAIN,INPUT(YES), X

MEDIUM4IAIN, HIGH=MAIN
LNE2 LINE DEVICE=(LWS)

X
ww__

LNE3 LINE DEVICE=(LWS)
WS3 TERM ADDR=(314), FEATURES=(LWS), LOW=MAIN, INPUT=(YES), X

MEDIUM=MAIN,HIGH=MAIN
LNE4 LINE DEVICE=(LWS)
WS4 TERM ADDR=(315),FEATURES=(LWS),LOW=MAIN,INPUT=(YES), X

MEDIUM=MAIN, HIGH=MAIN

IMS Configuration

TERMINAL WS1 UNSOL=ACTION

TERMINAL WS3 UNSOL=ACTION
TERMINAL WS4 UNSOL=ACTION
TRANSACT MENU ACT ION=JAMENU
TRANSACT SIGN ACTION=JASIGN
ACTION JAMENU CDASIZE=1024 EDIT=NONE MAXSIZE=12000

OUTSIZE=4096 WORKSIZE=1024
F I , I XREF ‘1 , XREF2

ACTION JASIGN CDASIZE=1024 EDIT=NONE MAXSIZE12ØØO

Figure 6-6. Identifying the Destination Terminal to ICAM and the Configurator
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The most common use of the DESTINATION-TERMINAL-ID field is to send an
output message to a terminal other than the source. Place a value in the
DESTINATION-TERMINAL-ID field before issuing the SEND function to transmit
the message.

The following COBOL statement moves a terminal identification other than the
source terminal to the output message area DESTINATION-TERMINAL-ID field.

MOVE DEST-TERM TO DESTINATION-TERMINAL-ID.

The terminal operator enters the value of the desired destination terminal from the
source terminal. This value is received in the input message area and described as a
text field (DEST-TERM) in the input message area of the program’s linkage section.
For more details, see the sample COBOL action program, BEGIN1, in Appendix B,
Figure B-24.
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68. Specifying Screen Format Services for Output
(SFS-OPTIONS)

When you use screen format services for output messages and issue a CALL BUILD
function for an input or I/O screen format, IMS places a value of I in the SFS-TYPE
field (ZA#SFPYP). This means that IMS is to use the screen format you name on your
BUILD function call for the following input. When the screen format is for output
only, this field contains hexadecimal zeros.

Each time you issue a BUILD function, IMS resets the SFS-TYPE field. To override
an I/O format, set this field to hexadecimal zero before issuing a CALL RETURN.
This tells IMS to use the screen format you name on the BUILD function call for
output only. (For more information describing input-only, I/O, and output-only screen
formats, refer to Section 7.)

To build a formatted output message in dynamic main storage instead of in your
output message area, move a character D (C’D’) to the SFS-LOCATION field
(ZA#SFLOC), the second byte of the SF5-OPTIONS field (ZA#OSFSO). Once you’ve
built the screen format in dynamic main storage, if you want to send a message from
the output message area, first clear SFS-LOCATION by filling it with hexadecimal
zeros before issuing the SEND or RETURN function. In a COBOL action program, you
can do this by coding the statement:

MOVE LOW-VALUES TO SFS-LOCATION.

In a BAL action program, the statement

I 10 16

MVI ZA#$SFLOC,X’ØØ’

does the same thing.

For a complete description of screen format services, see Section 7.
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6.9. Identifying a Continuous Output Message
(CONTINUOUS-OUTPUT-CODE)
When you issue a continuous output message, an action program can succeed to itself
or to another action program to continue sending output. The CONTINUOUS-
OUTPUT-CODE field can be used to communicate between the action program that
originated the continuous output and its successor.

If you do not move a value into this field, IMS sets the field to zeros and when the
program passes control to its successor, the first four bytes of input message received
by the successor action program are zeros. Though the CONTINUOUS-OUTPUT-
CODE field can be used, this field is not mandatory in generating continuous output.
It can, however, be helpful to indicate the last output message sent. Set this field only
when the AUX-FUNCTION field indicates that continuous output is desired. For a
complete description of continuous output, see subsections 6.18 through 6.24.

6-14 UP-9207 Rev. 2



Sending Output Messages

6.10. Supplying Output Message Text Length
(TEXT-LENGTH)

The TEXT-LENGTH field (ZA#OTL) is a binary half-word integer that specifies the
length of the output message text. IMS sets this value to a predefined output message
text length at action initiation, and the action program may reduce the value to reflect
the true output message text length. This output message length control is necessary
when your action program issues multiple output messages. If the value is set to zero
and no output message is sent by the action program, IMS sends a default termination
message to the source terminal.

The predefined output message text length is specified at configuration time via the
OUTSIZE parameter in the ACTION section. In your action program, the value you
place in TEXT-LENGTH must include the length of the actual text plus 4 bytes for the
TEXT-LENGTH field itself. Be sure to move this value to the TEXT-LENGTH field
before your program sends an output message to a terminal. Figure 6-7 shows the
logic involved in moving a message text length to the TEXT-LENGTH field in the
output message area.

Figure 6-7. Setting Message Text Length for Output Messages
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611. Identifying Auxiliary Devices (AUXILIARY-DEVICE-ID)
The AUXILIARY-DEVICE-ID field (ZA#OAUX) is a 2-byte field that indicates
whether the output message should be sent to an auxiliary device and, if so, it
identifies the device. You also use this field to specify printing options.

To list the output message on an auxiliary device attached to the destination terminal,
use each byte of the AUXILIARY-DEVICE-ID field - the AUX-FUNCTION byte
(ZA#OAUX) and the AUX-DEVICE-NO byte (ZA#OAUX+1).

The AUX-FUNCTION byte describes the print options used for continuous output and
to send the output message to an auxiliary device. For ATJX-FUNCTION byte
settings, refer to Table 6-2. The AUX-DEVICE-NO field specifies the number of the
auxiliary device receiving the output message (1 through 9) as defined in the ICAM
network definition.

If you don’t send the output message to an auxiliary device or want continuous output,
set the entire field to binary zeros. This is the original value of the field set by IMS
when it generates the output message area control header. Zeroing out this field
displays or lists the output message on the primary device - the destination terminal
with no special options. The following COBOL coding zeros out the AUXILIARY-
DEVICE-ID field in the output message area control header:

MOVE LOWVALUES TO AUXILIARY-DEVICE-ID.

6.12. Specifying Special Print Options for Auxiliary
Devices (AUX-FUNCTION)

You can choose numerous print options to send output messages to auxiliary devices.
For example, to list the output message on the communications output printer (COP)
or terminal printer (TP) in print mode, set the AUX-FUNCTION byte to X’FO’; to list
it in print transparent mode, set the AUX-FUNCTION byte to X’F4’.

The AUX-FUNCTION field has another use when you send continuous output to a
terminal rather than to an auxiliary device. For more detail, see 6.20.
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Figure 6-8 shows the coding statements that specify continuous output to an auxiliary
device at the primary destination terminal, or continuous output in print transparent
mode at a communications output printer attached to the first auxiliary device
configured at that terminal.

CREATE - CONTINUOUS-OUTPUT.
IF COP-OUTPUT NOT EQUAL TO ‘COPe

MOVE ‘C’ TO AUX-FUNCTION
E1
;

MOVE CURRENT-CONT-CODE TO CONTINUOUS-OUTPUT-CODE.

Figure 6-8. Specifying Output to an Auxiliary Device

For an explanation of print mode, print transparent mode, space suppression, and
other print options, see 6.20; also, refer to Table 6-1 for a summary of the AUX
FUNCTION byte settings.

6.13. Naming Auxiliary Devices (AUX-DEVICE-NO)
When you send an output message to an auxiliary device, you must identify its
number in the AUX-DEVICE-NO byte of the AUXILIARY-DEVICE-ID field. The
value you place in this byte must be a number from 1 to 9. This number identifies the
auxiliary device number appended to the AUX operand of the TERM macroinstruction
in your ICAM network definition. (See the IMS System Support Functions
Programming Guide, UP-11907.

If you send an output message to an auxiliary device attached to the destination
terminal as shown in Figure 6-8, the network definition must contain a TERM
macroinstruction with an AUX operand appended with the same value placed in the
AUX-DEVICE-NO field. The following portion of a network definition shows the AUX
operand with the appended number:

MOVE 1i TO AUX-DEVICE-NO.

‘I 10 16 72

TRM1 TERM ADDR=(29,52), X

FEATURES=(U400, 1920), X

, AUX(TP 77) X

HIGH=MAIN, X

MEDIUM=MAIN, X

LOW=DQFILEI
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6R14. Sending a Message at the End of an Action
Normally, action programs send messages from the output message area to the
designated terminal when you issue the RETURN function at action termination. This
output can be:

, Displayed on the source terminal or the terminal indicated by the
DESTINATION-TERMINAL-ID field

. Listed on an auxiliary device attached to the source terminal or destination
terminal

. Printed as continuous output at the source terminal or on an auxiliary device
attached to the source terminal (see 6.11)

. Queued as input to a successor action program terminating in delayed internal
succession
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615. Sending Additional Messages (SEND Function)
Sometimes you may want to issue more than one message during an action, or you
may want to send a message to a terminal other than a source terminal. This is called
switched output. To issue multiple or switched output messages, use the SEND
function call.

6.151. Transmitting Messages via the SEND Function

The SEND function transmits messages to a terminal other than the source terminal
or multiple messages to the source terminal. It can also initiate a transaction at
another terminal via output-for-input queueing (described in 6.26); however, when you
issue a SEND function for both output-for-input queueing and switched output from
the same action program, IMS returns a status code of 616 and a detailed status code
of 216 indicating that these two operations are not permitted in the same procedure.

In addition, the SEND function can designate the master terminal as the destination
for messages without naming the master terminal in the program. This is useful for
sending error messages to the master terminal when the source terminal can’t handle
the error. In the case where there are multiple master terminals, the message will be
sent to the first master terminal in the IMS-MT configuration.

The COBOL and BAL source formats for the SEND function call are:

. COBOL format:

CALL ‘SEND’ USING output-buffer [master).

. BAL format

fCALL 1 SEND,(output-buffer [,master])
1ZG#CALLJ’

The output-buffer parameter refers to a data-name (COBOL) or storage area (BAL)
where the output message is built. This area must contain an output message header
and text. The output buffer doesn’t have to be the output message area described in
the linkage section. You can send an output message from the work area or other
interface area. This area, however, must be aligned on a full-word boundary.
Subsection 6.17 discusses the use of a work area to build output messages and
explains how to send output messages from a work area.
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The master parameter refers to a data-name or storage location that contains the
value ‘M’ indicating that this message is sent to the master terminal.

Figure 6-9 illustrates COBOL coding to send an output message to the master
terminaL

PROCEDURE DIVISION.

CALL ‘SEND’ USING OUTPUT-MESSAGE-AREA

Figure 6-9. Sending an Output Message to the Master Terminal

When the data-name referenced does not contain the value M, IMS returns a status
code of 3 (invalid request) and a detailed status code of 3 (incorrect parameter value)
to the program information block of your action program.

When you omit this parameter, IMS sends the message to the terminal specified in
the DESTINATION-TERMINAL-ID field of the output message area, or to the source
terminal when DESTINATION-TERMINAL-ID is not specified.

Figure 6-10 illustrates the COBOL coding to send an output message to a destination
terminal.

WORKING-STORAGE-SECTION.
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CALL ‘SEND’ USING OUTPUT-MESSAGE-AREA.

Figure 6-10. Sending an Output Message to a Destination Terminal

You can send a message to the system console or master workstation if console
support is configured. To send a message to the console or master workstation, enter
the name 1CNS in the DESTINATION-TERMINAL-ID field. When you send a
message to the console, your message may not exceed 120 characters. For more
information about the system console and master workstation, see 6.29.

IMS does not send an output message to the designated terminal until the successful
termination of the current action. After IMS moves the output message from the
output message area and writes it to the output message queue, control returns to the
statement following the CALL SEND statement.

If the transaction terminates abnormally or is canceled in the current action, IMS
deletes from the queue all output messages generated in the action and does not
deliver any messages to the terminal. Instead, it sends a message to the source
terminal indicating the reason for termination.

PROCEDURE DIVISION.
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To use the SEND function, you must specify the UNSOL=YES parameter in the
OPTIONS section of the configurator. In your ICAM network definition, you must:

1 . Specify FEATURES=(OUTDELV) on the CCA macroinstruction.

2. Create three queues for each terminal (LOW, MEDIUM, and HIGH operands on
the TERM macroinstruction).

3. Create at least one process file (PRCS macroinstruction).

4. If a global network, create a static session for each process file in the SESSION
macroinstruction.

If you use the SEND function frequently, you should specify disk queueing. Refer to
the IMS System Support Functions Programming Guide, UP-11907.
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6m152. Returns from the SEND Function

After executing a SEND function, IMS notifies the action program whether the
request succeeded or failed by placing binary values in the STATUS-CODE and
DETAILED-STATUS-CODE fields of the program information block. Table 6-1 shows
status and detailed status codes IMS can return after unsuccessful completion of the
SEND function.

Table 61. Status Codes and Detailed Status Codes Returned after the SEND Function

STATUS-CODE DETAI LED-STATUS- CODE
(Decimal) (DecimaL) Description

0 Successful

3 3 Parameter error

3 12 UNSOL=YES or CONTOUTYES was not configured, or
no process files were created in ICAM network
definition.

6 2 Returned when output-for-input queueing is
requested and:

1. Destination terminal is in interactive mode

2 Destination terminal has an input message on
queue

3. ZZHLD or ZZDWN command was entered for
destination terminal

4. Destination terminal is marked physically down
to ICAM

5. IMS cannot allocate a main storage buffer
(multithread only); INBUFSIZ specification
inadequate

6 3 Destination terminal physically or logically
down; message queued

6 4 Invalid destination terminal, auxiliary device,
or auxiliary function specified

6 5 No ICAM network buffer available

6 6 Disk error or recoverable system error on output
message to console

6 7 Invalid length specification
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IMS returns a status code of 6 and a detailed status code of 2 only when you use the
SEND function to initiate a transaction at another terminal (output-for-input
queueing). The conditions causing this error are not permanent. The output message
header is valid, and you may be able to retransmit the same message successfully at a
later time.

Some of the conditions causing a detailed status code of 3 (with status code 6) are the
same as those for a detailed status code of 2. However, this error is returned when you
use the SEND function for message switching, not output-for-input queueing. In this
case, the message sent is queued for the destination terminal and is automatically
transmitted when the terminal is operational.

If you configure ERET=YES, the action program regains control at the instruction
after the SEND function call and must interrogate these status bytes. If you don’t
configure ERET=YES, the program does not regain control if the SEND function is
unsuccessful and IMS abnormally terminates the program. At this time, IMS also
sends a 3-line transaction termination message to the system console. Transaction
termination messages are documented in the System Messages Reference Manual,
UP-8076.
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616. Clearing IMS Output Messages from ICAM Queues
Due to hardware malfunction or program errors, ICAM queues may contain IMS
output messages that are undeliverable. This may utilize excess ICAM resources and
ICAM error recovery could occur.

You may delete or clear the IMS output messages from the ICAM queue(s) by using
the CALL SEND queue clear option.

To delete the messages from the queue, set the AUX-function byte ZA#OAUX to a C’$’
or X’5B’ and the AUX-DEVICE-NO ZA#OAUX+1 value for the queue to clear. The
following is a list of values to clear the queues:

Values to Clear ICAM Queues

All ICAM Queues ZA#ODQA EQU X ‘70’

ICAM High Queue ZA#ODQH EQU X ‘ 10’

ICAM Medium Queue ZA#ODQM EQU X ‘ 2’

ICAM Low Queue ZA#ODQL EQU X ‘40’

To clear the ICAM low queue for the terminal executing your transaction:

. COBOL example

MOVE “5” TO AUXFUNCTION.
MOVE LOW TO AUX DEVICE-NO.
CALL ‘SEND’ USING output-buffer.

. BAL example:

MVI ZA#OAUX,ZA#ODEQ
MVI ZA#OAUX+1,ZA#ODQL

fCALL -t SEND, (output-buffer)
1ZG#CALLI

The output-buffer parameter refers to a data-name in COBOL or a storage area in
BAL where the output message is built.
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617. Using a Work Area to Build Output Messages
When you use the SEND function you can use the work area or other interface area in
the activation record to build your output message. If you decide to use the work area,
you must configure the work area size via the WORKSIZE parameter in the
configuration ACTION section. IMS does not generate a work area without this
parameter. You describe the work area in your action program’s linkage section.

The length of the work area in multithread IMS equals the WORKSIZE length
configured, plus the work area increment (WORK..AREA-INC) length specified by the
preceding action. In single-thread IMS, the work area length equals the WORKSIZE
length configured. The WORK-AREA-INC value is not supported in single-thread
IMS.

You can build output messages in four areas in your action program. The output
message area is most commonly used. In addition, you have the convenience of
building output messages in the work area or continuity data area. If you don’t need to
save the previous contents of the input message area, you can even build an output
message there.

The important difference is that when you build your output message in the output
message area, you may use the CALL RETURN function to transmit the message. On
the other hand, you must use the SEND function to transmit messages built in any
area other than the output message area.

When you issue a SEND function to transmit an output message from the output
message area or any other area, you must be sure to use the same name you use for
the output-buffer parameter in your SEND function call as you use for the output
message description in your work area or continuity data area. This tells IMS where
to go to find the output message you are sending.

When sending an output message from any area other than the output message area,
you must code your own output message header. You can’t use the IMS copy library
when creating the OMA header in a section other than the output message area.
Figure 6-11 shows the COBOL coding to send a message to the master terminal from
the work area.
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Figure 6-1 1. Sending an Output Message from the Work Area

WORKING-STORAGE SECTION.
77 MAST-TERM PlC X VALUE ‘W.

LINKAGE SECTION.

1 WORK-AREA.
02 fiL

03 DESTINATION-TERMINAL-ID PlC X(4).
03 SFS-OPTIONS PlC X(2).

03 OUTPUT-TEXT-I PlC X(50).

PROCEDURE DIVISION

PARA-X.
CALL LSEN USING OLifPiT14SG MAST TERM

MASTER
TERMINAL
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6m18. Generating Continuous Output
When you want to print lengthy reports at a terminal or auxiliary device attached to a
terminal, the continuous output feature is very useful.

By generating continuous output you can transmit a series of output messages to a
terminal, or more commonly to an auxiliary device attached to a terminal, without
operator intervention.

To use this feature, you must specify CONTOUT=YES in the OPTIONS section of
your configuration.

You also must define an ICAM network that supports unsolicited output. (ICAM
requirements are discussed in 6.16.)

Continuous output can be used in batch processing mode -- online for production or
offline for listing -- as well as in interactive mode.

6.19. Devices That Can Receive Continuous Output
Action programs can direct continuous output to hard-copy terminals or to auxiliary
devices (printer, tape cassette, or diskette) at display terminals. For a complete list of
terminals and auxiliary devices supported by IMS, see the IMS System Support
Functions Programming Guide, UP-11907.

,-

620. Coding for Continuous Output
To distinguish continuous output messages from other output messages, an action
program must move a specific value to the AUX-FUNCTION field (ZA#OAUX) of the
output message area header. When the program terminates, IMS checks this field and
recognizes that the program generated a continuous output message.

If that message goes to an auxiliary device rather than a terminal, the program must
also move a value to the AUX-DEVICE-NO field (ZA#OAUX+1) of the output message
header. This value tells IMS which auxiliary device (1 through 9) receives the
continuous output message. Remember to assign a unique number to each auxiliary
device when you define your communications network.

Table 6-2 summarizes the settings for the AUX-FUNCTION field when your action
program transmits continuous output to a terminal or to an auxiliary device. Note
that you can use these print and transfer options to transmit messages to auxiliary
devices for normal output as well as continuous output.
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Table 6-2. Settings for Auxiliary Function Byte of Output Message Header

Devices Input/Output Options Contents of AUX-FUNCTION Field

Inhibit Continuous Output No Continuous Output
Primary Auxiliary Name Space Space —

Suppression Suppression Hex Character Hex Character

x C3 C 00

x Print Node X F3 3 F0 0

x F5 5 F2 2

Print Transparent X F? 7 F4 4

x F9 9 F6 6

Print Form (ESC H) X Cl A Dl J

x C6 F D6 0

Transfer All X C2 B D2 K
CESC G) —

x C7 G D7 P

Transfer Variable X C4 D D4 N
(ESC F) —

x C8 H D8 0

Transfer Changed X C5 E D5 N
(ESC E) —

x E8 Y F8 8

Read D9 R

Read Transparent E2 S

Search and Read E3 T

Search and Read E5 V
Transparent

Report Address E6 W

Backward One D3 L E7 X
Block

Search and E9 Z E4 U
Position

x Clear ICAM Queue 5B $
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62Oi. Directing Continuous Output to a Terminal

To send continuous output to the terminal (primary device), move the character C or a
hexadecimal C3 to the AUX-FUNCTION field (see Table 6-2). The following COBOL
statement will send continuous output to the terminal:

MOVE ‘C’ TO AUX-FUNCT ION.

In a BAL action program this statement does the same thing:

1 10 16

MVI ZA#OAUX, ZA#OCO

6.20.2. Directing Continuous Output to an Auxiliary Device

When transmitting continuous output to a printer, cassette, or diskette auxiliary
device, you must also set the AUX-DEVICE-NO byte. The value you move to the AUX
DEVICE-NO field indicates the number configured for that auxiliary device. Each
auxiliary device attached to a terminal has a specific number as defined in the
communications network definition.

6.20.3. Print Transparent Mode

The print transparent mode is a commonly used option. In this mode, although the
continuous output message generated goes through the logic ofthe primary device, its
format is independent ofthe terminal format on the screen. The device-independent
code (DICE) sequences and field control characters (FCCs) you include to format the
continuous output message apply. The cursor return characters normally inserted by
the terminal are not transmitted. Thus, the length of a line written to the auxiliary
device is independent of the line length of the screen.

When using print transparent mode with a UNISCOPE display terminal, make sure
that the output message generated doesn’t exceed screen capacity. If it does, the
excess lines wrap around and overlay the first few lines originally at the top of the
display. The transmitted result is a message beginning with the excess lines instead of
the original lines. The same consideration applies to other terminals; however, their
larger screen capacity makes wraparound less likely.

6.20.4. Print Mode

In print mode, the continuous output message transmitted to the auxiliary device has
the same format as the screen - that is, cursor return characters apply.
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When choosing either print or transfer options, you can allow or inhibit space
suppression (see Table 6-2). When you specify allow space suppression, ICAM
suppresses all nonsignificant spaces in the output message. When you specify inhibit
space suppression, ICAM changes all spaces to DC3 characters, making it necessary to
strap the auxiliary device to space when it receives a DC3 character in the output
message text.

For instance, let’s assume you want to transmit continuous output to a cassette using
the transfer all option. You would specify hexadecimal C2 or the character B in the
AUX-FUNCTION field. In AUX-DEVICE-NO, you would put the device number
configured for the auxiliary device to which you are directing continuous output. The
following COBOL coding sets these values:

MOVE ‘B’ TO AUX-FUNCTIOM.
MOVE 5 TO AUX-DEVICE-NO.

To do the same thing in a BAL action program, use the following statements:

1 10 16

MVI ZA#OAUX, ZA#OCSTA
MV! , ZA#ODID5

6.20.5. Other Print Options

In addition to print and print transparent options, you can direct the following print
options with or without the inhibit space suppression option to the UTS 400 terminal
printers, cassettes, or diskettes.

Note: Unless the inhibit space suppression option is specified with each of these
print options, nonsignificant spaces are suppressed.

. Print form (ESC H) - Sends to the terminal printer, cassette, or diskette all of the
unprotected characters and protected characters from the start-of-entry (SOE or
home position) to the cursor. Spaces are substituted for protected data. Field
control characters (FCCs), are suppressed.

. Transfer all (ESC G) - Sends to the terminal printer, cassette, or diskette all
characters from SOE to cursor including FCC sequences.

. Transfer variable (ESC F) - Sends to the terminal printer, cassette, or diskette
only the variable (unprotected) characters between the SOE and cursor including
FCC sequences.

. Transfer changed (ESC E) - Sends to the terminal printer, cassette, or diskette
only the changed characters (or altered fields) between the SOE and the cursor
including FCC sequences.
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6.21. Writing a Continuous Output Program
Normally when an action program generates multiple output messages in one
transaction, the terminal operator must acknowledge each message after the first by
pressing the message wait key. However, once you identify an output message to IMS
as continuous output, the message is transmitted to the terminal or auxiliary device
and the successor program is scheduled to continue generating continuous output.
There is no need for operator intervention. This is how very lengthy reports can be
printed at an interactive terminal.

You write an action program to generate continuous output as you would any action
program. However, there are some special considerations.

First, if you’re transmitting continuous output to the terminal, you must move
hexadecimal C3 or the character C to the AUX-FUNCTION field of the output
message area header. This informs IMS at action program termination that this
program generated a continuous output message. It is not common to direct
continuous output to a terminal exclusively; however, it is common to direct
continuous output to a terminal connected to a hard-copy device such as Teletype®
DCT 500.

If you’re transmitting the continuous output message to an auxiliary device attached
to the terminal, you select the value specifying the print or transfer option you want
and move it to the AUX-FUNCTION field. (Refer to Table 6-2 for a summary of these
options ) In addition, you must move the number configured for the auxiliary dewce
into the AUX-DEVICE-NO field of the output message area header. The following
COBOL coding generates continuous output to a printer using the print transparent
option with inhibit space suppression:

MOVE 9 TO AUX-FUNCTION.
MOVE 6 TO AUX-DEVICE-NO.

To do the same thing in a BAL program you can use these statements:

1 10 io

MVI ZA#OAUX, ZA#OCIPT
MVI ZA#OAUX+1 ,ZA#ODID6

*TeIeype is a registered trademark of Teletype Corporation.
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An action program can generate only one continuous output message. This message
can be as large as the screen capacity of the terminal receiving the message. Of course,
screen capacity varies depending on the type of terminal or workstation you’re using.
Whether the message is destined for the terminal or for an auxiliary device, it always
passes through the terminal screen. If the message is larger than the screen, it wraps
around and when it is transmitted to the auxiliary device, the beginning of the
message is lost.

The term “continuous output” suggests lengthy output messages. If an action program
can produce only one continuous output message and the largest message can be only
the size of a screen, how do you generate long messages?

The answer is that the first program generates its continuous output message and
names a successor program to continue generating the continuous output. In turn,
each program names a successor, either itself or another action program until the last
screenful of output is processed.

Remember, each action program can generate only one continuous output message.
However, it can reschedule itself or another program as successor to continue this
process for as long as the application requires.

To continue generating continuous output, an action program must:

. Terminate in external succession by moving an E to the TERMINATION-
INDICATOR field in the program information block

. Move its name or another action program’s name to the SUCCESSOR-ID field of
the program information block when the program terminates

. Pass to the successor program (via the continuity data area) any data required to
prepare the next of the continuous series of output messages

This is the same procedure any action program follows for naming a successor.

The reason for specifying external succession (E) rather than other termination
indicators is that when continuous output takes place, IMS generates a 5-character
message that it sends as input to the successor program. This program must be
prepared to accept that input. External succession means that the successor action
program is ready to accept an input message. If you use any other IMS termination
indicator, IMS abnormally terminates the transaction and does not transmit the
generated message.
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A final point to remember when generating continuous output is that this message
must be the final message the action program creates. This means that a continuous
output message must always be transmitted via the RETURN function when the
action program terminates. You can’t use the SEND function to transmit a continuous
output message.

This does not mean, however, that an action program generating continuous output
may never use the SEND function. The program can generate as many output
messages as it chooses before creating the continuous output message; however, you
must transmit all previous messages using the SEND function.
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622. The IMS Delivery Code
Whenever an action program generates a continuous output message, its successor
program receives a 5-character input message from IMS. The first four characters
contain the value placed in the CONTINUOUS-OUTPUT-CODE field of the output
message area header by the previous program. If the program didn’t move a value to
this field, it contains binary zeros.

The fifth character of the input message is a delivery code. The delivery code indicates
whether ICAM successfully delivered the continuous output message to its
destination.

The following COBOL coding moves a value to the CONTINUOUS-OUTPUT-CODE
field:

MOVE 3 TO AUXFUNCT ION.
MOVE 3 TO AUX-DEVICE-NO.
MOVE APG1 TO CONTINUOUS-OUTPUT-CODE.

IMS returns this value plus the delivery code to the successor action program in the
first five bytes of its input message text.

Here the value your action program moves to the CONTINUOUS-OUTPUT-CODE
field in its output message area is APG1 . When the action program terminates, it
transmits the continuous output message. When the destination terminal receives and
acknowledges it, IMS schedules the successor action program and sends the value
APG1 plus the delivery code acknowledgment from ICAM as input to the successor
program. The value APGI comes into the successor program in the first four bytes of
the input message text. The delivery code comes into the program in the fifth byte.

The other two output fields in the previous coding (AUX-FUNCTION and AUX
DEVICE-NO, respectively) indicate that the continuous output message generated by
this action program goes to an auxiliary device attached to the terminal. IMS sends
the message using print mode with space suppression. The configured number for the
auxiliary device is 3.
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The fifth character of the input message is one of particular interest to the successor
action program because it contains a value indicating the status of the continuous
output message sent by the predecessor program. IMS returns a hexadecimal value to
the successor action program to indicate whether the continuous output message was
successfully delivered. Tables 6-3 and 6-4 summarize the output delivery notice status
codes that can be returned to an action program.

Table 6-3. Output Delivery Notice Status Codes Returned by IMS

Primary Devices Addressed
Corresponding

Condition Polled Nonpolled LabeLs in HexadecimaL
TCS DSECT VaLue

UNISCOPE,
UTS Devices, and DCT 1000 DCT 500 TTY
Workstations

Successful output Yes Yes Yes, Yes, TM#TDNEM 81 ®
compLetion regardless regardless

of of
del ivery delivery

Line down or Yes Yes Yes Yes TM#TDLNO 11
disconnected.
Message deleted
by INS.

Terminal Yes Yes No No TM#TDDNA 12
marked down.
Message deleted
by INS. ®
Auxiliary Yes No No No TM#TDNAX 40 ®
device down.
Message deleted
by IMS.
Output may be
addressed to the
primary device.

Missing or Yes Yes Yes Yes TM#TEDST 84 ®
invalid
destination or
auxiliary
specification
in header.

No ICAM Yes Yes Yes Yes TM#TENBA 85 ®
network buffer
available ®
Disk error Yes Yes Yes Yes TM#TEDER 86 ®
Invalid output Yes Yes Yes Yes TM#TEILG 87 ®
buffer length

continued
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Table 6-3. Output Delivery Notice Status Codes Returned by IMS (conti

Notes:

:D A BAL action program should access the labels in the TCS DSECT instead of testing the hexadecimal values in the input
message directly. The hexadecimal values shown in the table can change in future releases, but the DSECT labels will remain
the same.

The hexadecimal value 81, indicating successful output completion, is translated to the character A if the lowercase-to-
uppercase translate option is specified for messages input to the successor action. Similarly, the hexadecimal values 84
through 87, indicating error conditions, are translated to the characters D through G if the translate option is specified.

When a terminal is marked down, input solicitation (polling) by ICAM continues automatically. When CAM receives input from
a downed terminal, that terminal is marked up and the input is scheduled for MS.

Refer to Table 6-4 for UNISCOPE and UTS 400 auxiliary device condition codes that are ORed with TM#TDNAX.

If this condition exists, a user action program can try to resend the last continuous output message.

Table 6-4. UNISCOPE and UTS 400 Auxiliary Device Condition Codes

Hexadecimal Hexadecimat UPIIScOPE
Value Value When or UTS 400

Auxiliary Device Label Equated ORed with Auxiliary
Condition to Label TM#TDNAX ® Status

Ready (good) status TM#TDDS1 01 41 1
but COP/TP write
function inoperative

Device out of paper, TM#TDDS2 02 42 2
inoperative, or in
test mode

Data error on TCS TM#TDDS3 03 43 3

Device is not TM#TDDS4 04 44 4
responding; it
may be disconnected
or a read of unwritten
tape may have
occurred.

Notes:

c::D Your action program should access the labels in the DSECT instead of testing the value directly
because the equate (EQU) value for each label in the DSECT can vary in future releases. The
labels will always remain the same.

Q:: The label TM#TDNAX represents the auxiliary-device-down condition. (Refer to Table 6-3.)
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6.23. Recovery Considerations with Continuous Output
Recovery and restart processing are the responsibility of your action program. When
the successor action program receives an unsuccessful delivery notice, it can continue
processing continuous output or terminate the transaction. When the successor
program continues processing, it can send a regular output message to the destination
terminal requesting assistance and then terminate with external succession. Note that
when a continuous output message is unsuccessfully sent to an auxiliary device, only
that device is marked down. You can still send output to the primary device.

After the error condition is corrected, the terminal operator can send an input
message to the successor program to reinitiate the continuous output transaction. In
this case, the successor program must be prepared to accept input from the
destination terminal when necessary, as well as the delivery notice returned by IMS.

Both operator-entered input and delivery notice input can cause attempts to schedule
your action program. If operator input exists, IMS processes it and discards the
delivery notice. You should, therefore, code your action program to handle keyboard
input that can end, temporarily break, and resume a continuous output transaction.
The best way to interrupt continuous output is to use function keys as keyboard input.
Function keys are faster to use because they are never locked.

When a delivery attempt is unsuccessful, there are a number of recovery options. In
planning recovery and handling unsuccessful delivery notices, however, it’s important
to realize the difference between polled and unpolled devices

The DCT 1000, UNISCOPE 100 and 200, UTS 10, 20, 40, and 400 terminals, and
workstations are polled devices and transmit an acknowledgment to ICAM after
receiving a continuous output message. The nonpolled devices, Teletype and DCT 500
terminals, do not. For nonpolled devices, a delivery notice is automatically generated;
it always indicates successful delivery regardless of whether or not the output
message was successfully delivered. Only a line-down condition returns an
unsuccessful delivery notice.

Consequently, IMS almost always receives a successful completion status from ICAM
when a message is delivered to a nonpolled device. IMS sends this delivery code to the
successor action program which, in turn, generates more continuous output. As you
can see, this is a situation to be avoided. So, in critical parts of continuous output
applications, avoid using nonpolled devices.

You can use delivery codes to recover continuous output messages when output
message errors are detected at queueing time as well as at delivery time. Errors with
hexadecimal values 84 through 87 (Table 6-3) are discovered at output queueing time.
All others are detected at the time output is delivered to the terminal.
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Reasons for output message errors are:

. A missing or invalid destination in the output message header

. An invalid output buffer length in the output message header

. No ICAM network buffer available

. A disk error occurred

If the no-ICAM-network-buffer-available status exists, your action program can try to
resend the last continuous output message.

6.23.1. Testing the Delivery Code in a COBOL Action Program

When IMS returns the delivery code in the fifth byte of your action program’s input
message text, your program must test this byte to see if the continuous output
message was delivered successfully. IMS places a hexadecimal 81 or the letter A into
this fifth byte when a successful completion occurs. It returns the letter A
(hexadecimal Cl) when you configure the lowercase-to-uppercase translate option for
messages input to a successor action. Otherwise, it returns the hexadecimal value 81.
Tables 6-3 and 6-4 list the hexadecimal values for delivery codes returned by IMS.

To test for a successful delivery code, you can set up a 77-level item in working storage
to contain the hexadecimal value 81 or the value A (depending on the translate option
configured) and compare the value with the value IMS returns in the fifth byte of the
input message text. You can also compare the first 5 bytes of input message text with
a 5-byte literal containing the value A or 81 (for example, =‘ A’ or =‘ 81’). Figure 6-12
shows the specific statements needed to test for a successful output delivery code of A.
For a complete continuous output program example in COBOL, see the PRINT
program in Appendix B.

After the PRINT action program determines from a terminal input value that it will
process a continuous output message, it processes this message by succeeding to itself
(external succession) and testing for a successful delivery code of A in the fifth byte of
the input message text after each screenful of output message. If the delivery code is
successful, PRINT terminates in external succession. If it is unsuccessful, PRINT
handles the error status code and terminates normally. When continuous output is
completed, PRINT terminates normally.
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DATA DIVISION.

WORK I NG- STORAGE SECTION.

77 EL NOTICE’

LINKAGE SECTION.

01 PIB. COPY P1B74.

01 IMA. COPY 1MA74.

02 TRANS-IN.

04 CODE PlC X(5)

04 DEL-NOTICE-MSG REDEFINES CODE.

08 DEL-NOTICE-CODE PlC X(4).

PROCEDURE

START-HERE.

IF CODE

IF CODE

IF CODE

IF CODE

START- IT.

PlC X.

PlC X

PlC X(100).

PlC X(1813).

‘PRTPO’ GO TO START-IT.

IPPPPI or EQUAL ‘TTTT’ GO TO TEST-RETURN.

‘CCCC’ GO TO CONT-CONTINUE.

‘STOP’ GO TO TERMINATION-EXIT.

CONT-CONTINUE.

MOVE ‘E’ TO TERMINATION-INDICATOR.

MOVE ‘BUSØ2Ø’ TO SUCCESSOR-ID.

GO TO ALL-EXITS.

TERMINATION-EXIT.

MOVE ‘N’ TO TERMINATION-INDICATOR.

ALL-EXITS.

CALL ‘RETURN’

Figure 6-12. Testing for Successful Delivery Code in a COBOL Action Program

04 FILLER

04 TST-NUM

04 INPUT-TEXT

04 FILLER

01 OMA. COPY 0MA74.

02 PRNT-LINE.

04 DI-i PlC 9(4) COMP.

04 DI-2 PlC 9(4) COMP.

04 OUTPUT-TEXT PlC X(1916).

DIVISION USING PIB IMA D OMA.

EQUAL

EQUAL

EQUAL

EQUAL

CONT-PRINT.

TEST-RETURN.
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6.23.2. Testing the Delivery Code in a BAL Action Program

BAL action programs processing continuous output should access the ICAM labels in
the transaction control section (TCS) DSECT, TM#TCS. Tables 6-3 and 6-4 list these
labels that correspond with the hexadecimal values equated to the delivery notice
status codes.

BAL action programs should generate the TCS DSECT inline and access the labels
instead of testing the hexadecimal value directly in the input message. The reason for
this is that these hexadecimal values are equated (EQU) for each DSECT label and
can change in future releases; however, the lOAM DSECT labels always remain the
same. If you access the labels, you only have to reassemble your BAL action program
with each new release to be sure your DSECT is current; otherwise, you must change
your code and reassemble.

To generate the TCS DSECT inline when your BAL program is assembled, call the
ICAM procedure, TM#DSECT, using the operand TCS. Figure 6-13 shows the
TM#DSECT procedure and a portion of the ICAM TCS DSECT showing output
delivery notice status codes and their labels. Also shown are the specific BAL
statements that test for a successful delivery code in the fifth byte of the input
message area. Note that the contents listed with each label in the DSECT indicate
that the message is being held by ICAM; however, IMS deletes these messages from
the queue.

Note also that if you configure TRANSLAT=YES for the action, you cannot use ICAM
DSECTs to evaluate delivery status codes because the codes are changed by the
translate routine.
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Figure 6-13. Testing for Successful Delivery Code in a BAL Action Program
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AUXILIARY DEVICE DOWN, MESSAGE HELD
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FUNCTION INOPERATIVE

X’02’ UNISCOPE AUX STATUS TWO
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*
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*
BE EXIT
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6.24. Continuous Output and Cassette/Diskette Use
You can read and write, search, or position data on cassette and diskette auxiliary
devices by using the continuous output feature. To do this, you must move a value to
the AUX-FUNCTION and AUX-DEVICE-NO fields of the output message area
headerjust as you do when generating a continuous output message. Table 6-2
summarizes the settings for the AUX-FUNCTION field when reading from or writing
data to cassettes or diskettes.

.

Notice in Table 6-2 that all the options beginning with the read option, except
backward-one-block and search-and-position, must be used with the IMS continuous
output feature. Backward-one-block and search-and-position can be used with
continuous output and regular output by simply moving the appropriate value to the
AUX-FUNCTION and AUX-DEVICE-NO fields.

6.24.1. Input Options

There are four input options used with cassette/diskette: read, read-transparent,
search-and-read, and search-and-read-transparent. The continuous output feature
must be used with any of these input options.

1 . The read option reads a block of data from the cassette/diskette to the terminal
screen. When you specify this option, do not put any message text in the output
message area. Also, you must move the value 4 to the TEXT-LENGTH field of the
output message area header.

2. The read-transparent option reads a block of data from the cassette/diskette
and the remote device handler deletes the SOE cursor sequence, carriage return
codes, and DICE codes.

3. The search-and-read option reads a block of data from the cassette/diskette
only if a search argument specified in the message text of the output message
area is satisfied. When the argument is satisfied, the block of data is moved to the
terminal screen. Your search argument may be in one of three search and read
modes. Table 6-5 shows the formats for these modes. When you use the search-
and-read option, the only contents of the output message area message text
should be the search argument in the mode you choose.

4. The search-and-read-transparent option performs the same function as the
search-and-read option except the remote device handler removes all DICE
sequences, SOE cursor sequences, and carriage return characters from the input
message.
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Table 6-5. User Message Text for Searching Cassette/Diskette

Search Argument Format Search Type

Ataaaa Mode search to position the tape to a partucilar
or address and then read one bt.ock, where A, 1, or

ltaaaa a is constant, and:
or t

ataaaa Is the track address (1 or 2).

aaaa
Is the address where the tape is
to be positioned.

Btaaaa/c. . .c Mode search to position the tape to a particular
or address, search for a specific character string,

2taaaa/c. . .c and:
or t

btaaaa/c.. .c Is the track address (1 or 2).

aaaa
Is the block address.

c. .

Is the character string. Up to
16 characters can be specified.

Ct/c. . .c Mode search to find the specified character
or string, where C, 3, or c is constant, and:

3t/c. . .c t
or Is the track address (1 or 2).

ct/c. .

c. .

Is the character string. Up to 16
characters can be specified.

The search starts at the present
tape position.

The report-address option displays the address of the cassette/diskette device on the
terminal screen. To use this option, you must also use the continuous output feature
and must specify the value 4 in the TEXT—LENGTH field of the output message area
header.
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The two other options available for cassette/diskette are the search-and-position and
backward-one-block options. Only these two input options can be used with either
continuous or regular output messages.

. The search-and-position option positions the cassette/diskette to the block
requested in the search argument that your action program supplies in the
output message text. (See Table 6-6 for formats used in describing the search
argument.) Your output message text cannot contain any other entries.

. The backward-one-block option repositions the cassette/diskette one block in
reverse. The AUX-DEVICE-NO field must be set and the TEXT-LENGTH field in
the output message area must be 4.

Table 6-6. User Message Text for Search and Positioning

Search Argument Format Search Type

atssss Mode search to position the tape, where:
or , 0, or (apostrophe) is constant,

Otssss and:
or t

‘tssss Is the track address (1 or 2).

5555

Is the address where the tape
is to be posftioned. If specified
as 0000, the tape is rewound.

In addition to making the required settings in the AUX-FUNCTION and AUX
DEVICE-NO fields of the output message area header, you can also insert into the 4-
character CONTINUOUS-OUTPUT-CODE field of the output message area header a
code that identifies the continuous output message you generated. This code is
returned to the successor program as part of a 5-character input message. If you do
not specify a code, the first four characters of the input message generated by IMS for
your external successor program contains binary zeros.

The CONTINUOUS-OUTPUT-CODE field assumes special importance when you use
any of the four input options or the report address option for cassettes and diskettes.
When you specify one of these options, IMS returns a delivery code to the successor
program only if the message wasn’t delivered. Otherwise, there is no input to the
successor program until a message is transmitted from the cassette/diskette via the
terminal screen. For any terminals performing these input options, unless the
terminal operator always presses the transmit key, no input is transmitted to the
successor program until the AUTO-TRANSMIT feature is set on to allow data to be
transmitted from the cassette/diskette.
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When using a screen bypass terminal, set the control page for that terminal to take
advantage of the autotransmit capability. If this is not done for any of these five input
options and a successful delivery notice is returned by the cassette/diskette device, the
screen bypass terminal stays in the interactive mode waiting for input it won’t receive.

Because a successor action program may receive as input either a delivery notice error
or an input message from the cassette or diskette, the CONTINUOUS-OUTPUT-
CODE specified by the predecessor action program should be distinguishable from the
first four characters of any input message being read from the cassette or diskette. In
this way, the successor program determines what type of input message it receives
(that is, delivery notice error or input message text) and processes it accordingly. In
either case, the successor action program must be capable of handling both
unsuccessful delivery notices and standard input messages.

625. Initiating a Transaction at Another Terminal
Another special capability of an output message generated by an action program is to
initiate a transaction at another terminal. We call this output-for-input queueing. It
means that when an action program issues a CALL SEND, the output message
generated by that program is queued as input to IMS for the destination terminal in
the form of a transaction code that initiates a transaction there.

To use the output-for-input queueing option, specify the CONTOUT=YES parameter
in the OPTIONS section of the IMS configuration.
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6.26. Coding for Output-for-Input Queueing
You must transmit any output message that initiates a transaction at another
terminal using a SEND function. To do this, your action program moves the
hexadecimal value C9 or the character I to the AUX-FUNCTION field of the output
message area header. This value tells IMS to queue the generated output message as
input to IMS from another terminal. You identify the receiving terminal by moving its
configured value to the DESTINATION-TERMINAL-ID field. Figure 6-14 shows the
coding required to accomplish these functions.

‘1$ TO AUXFUNCTION.

‘TRN3’ TO DESTINAT1ONTERMINAL-ID.

‘SEND’ USING OUTPUTMESSAGEAREA

Figure 6-14. Initiating a Transaction at Another Terminal

LINKAGE SECTION.

01 PROGRAM- INFORMATION-BLOCK COPY P1B74.

01 INPUT-MESSAGE-AREA

01 TEXT

01 OUTPUT-MESSAGE-AREA

COPY IMA.

PlC X(1øø)

COPY OMA

02 SFS-OPTIONS

03 SFS-TYPE

03 SFS-LOCATION

02 FILLER

02 CONTI NUOUS-OUTPUT - CODE

02 TEXT-LENGTH

02 AUXILIARY-DEVICE-ID.

PlC X.

PlC X.

PlC X(4).

PlC X(4)

PlC 9(4) COMP-4.

03 AUX-DEVICE-NO

02 OUTPUT-TEXT

PROCEDURE DIVISION

PlC X

PlC X(1Oø).

USING PROGRAM- INFORMATION-BLOCK

INPUT-MESSAGE-AREA D

OUTPUT -MESSAGE -AREA.

GO- CONT -OUTPUT

MOVE TEXT TO OUTPUT-TEXT.
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The only other requirement is that the output message must contain the transaction
code that initiates the new transaction at the destination terminal. This code, and any
other output generated along with it, is queued immediately as input to IMS for the
destination terminal.

If, after issuing the SEND function using output-for-input queuing, the action
program terminates abnormally, then the new transaction is still initiated at the
destination terminal.

If the destination terminal is in interactive mode when the SEND function is executed
(that is, an IMS transaction is already in progress) or if it already has an outstanding
input message queued for it, the output message sent using output-for-input queueing
cannot cause scheduling of a new transaction. In this case, the action program issuing
the SEND function receives an unsuccessful status code in the program information
block. (See 6.29.)

When an action program generates an output message and requests that it be queued
as input to another terminal, IMS validates the output message area header and the
status of the destination terminal. Any errors are indicated to the originating action
program by values returned to the STATUS-CODE and DETAILED-STATUS-CODE
fields in the program information block. For example, when you issue a SEND
function for output-for-input queueing and switched output message from the same
action program, IMS returns a status code of and a detailed-status-code of 216
indicating that it does not permit these two operations in the same action program.

Any errors in the text of the output message (such as invalid transaction code) are not
reported to the originating action program but rather to the action program processing
the new transaction at the destination terminal. As a result, this program must be
prepared to handle such error conditions, and, if necessary, to report these conditions
to the originating terminal.

For a complete listing of error codes that IMS returns to the STATUS-CODE and
DETAILED-STATUS-CODE fields of your action program following the SEND
function, see Table 6-1.

Generally, a program that generates output using the output-for-input queueing
option terminates with normal termination; however, it can specify external
succession. It cannot terminate with delayed internal succession.
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627. Output-for-Input Queueing with Continuous Output
It is fairly common to use the output-for-input queueing and continuous output
features together. For instance, one transaction could create the records you want
printed and write them to a MIRAM file. The last stage of this transaction could then
generate an output message using output-for-input queueing for a destination
terminal where another transaction actually prints the records. The transaction
initiated at the destination terminal reads the MIRAM file and prints the message as
continuous output. See Figures B-24 and B-25 for sample COBOL action programs
performing output-for-input queueing and continuous output.
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PROGRAM PROG A INPUT MESSAGE PROGRAM
INtT1ATfO I (PROGA)
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:

UP-9207 Rev. 2 6-49



Sending Output Messages

6.28. Output-for-Input Queueing with a Screen
Bypass Device

Another situation where you can use output-for-input queueing is with the UTS 400
screen bypass device. This device is defined to the communications network as a
logical terminal. Nevertheless, because it is physically a separate buffer that can have
a telecommunications printer attached to it, it has no way of sending input. Thus, the
only way to access a screen bypass device is to use output-for-input queueing. Another
terminal in the IMS network calls an action program to generate an output message
that initiates a transaction at the screen bypass device. This must be a continuous
output transaction and a report could be generated as output on a printer attached to
the screen bypass device.
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.:C:fl.N::::ti :•.

PROGRAM IUR I I INPUT MESSAGE )j PROGRAM
:: .fl?4fflATED: (PROGA) .: : Z :
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629. Sending Messages to the System Console
Your action program can send output messages to the system console if console
support is configured. You configure console support by specifying OPCOM=YES in
the OPTIONS section of the IMS configuration or by not specifying a master terminal
in any TERMINAL section.

To send output to the system console, place the terminal-id 1CNS in the
DESTINATION-TERMINAL-ID field of the output message header:

MOVE ‘lCNS’ TO DESTINATION-TERMINAL-ID.

Sometimes an IMS session has a master workstation associated with it. A master
workstation is a workstation from which the IMS start-up job control stream is
entered, or it may be defined in the job control stream. When there is a master
workstation and you use the destination-terminal-id 1CNS, your output message goes
to the master workstation instead of to the console. When the master workstation logs
off or is disabled, then the message goes to the console.

You can send normal output, multiple output, switched output, continuous output, and
output-for-input queueing messages to the system console. However, there are certain
restrictions on output to the console:

. You cannot send output to an auxiliary device at the system console. The only
auxiliary function settings you can use are hexadecimal 00, C3 (continuous
output), or C9 (output-for-input queueing).

. The maximum length of the output message is 120 characters, not including the
output message header. Additional characters are truncated.

. Because of the message length restriction, you cannot output a screen format to
the console.

. Output messages are not edited. DICE functions, FCCs, and other control
characters appear as blanks, or in a few cases as printable characters.

. There is no message waiting signal. Switched output and multiple output
messages are sent immediately.
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6.29.1. Error Returns on Output to the Console

IMS returns a status code of 6 and a detailed status code of 4 when you attempt to
send output to an auxiliary device at the system console. These are the same codes
IMS returns when you have an invalid destination terminal, auxiliary device, or
auxiliary function specification on output messages to regular terminals.

When your output message can’t be delivered because the console is physically or
logically down, the action IMS takes depends on the type of output message it
receives:

. With a switched message, IMS returns a status code of 6 and a detailed status
code of 6. With a continuous output message, IMS returns a delivery notice status
of X’86’. These codes indicate recoverable system errors.

. With other types of output messages (such as normal output in response to input
from the console), IMS returns a successful status code of 0. The reason IMS does
this is that an error status would cause a “TRANSACTION CANCELLED”
message to be sent to the console, and this could cause an abnormal termination
of the IMS session.

I
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Section 7
Using Screen Format Services to Format
Messages

Li. Requirements for Using Screen Format Services
The OS/3 screen format services facility lets you display predefined formatted screens
at terminals without tedious programming of DICE codes and other control
characters. In addition, screen format services does validation checking of input data.
As you know, screen formats simplify the task of data entry and are an essential tool
in a transaction processing environment.

To display screen formats, issue the BUILD and REBUILD function calls in your
action program. The BUILD function places the predefined screen format you request
in the action program or in a dynamic main storage area; the REBUILD function
replenishes input fields or builds an error formatted screen.

You can direct screen formats to any display terminal supported by IMS except the
IBM 3270, and also to auxiliary devices attached to display terminals. You cannot
output screen formats to hard-copy terminals.

UNISCOPE 100 and UNISCOPE 200 terminals must have the screen protection
feature, and UTS 400 terminals operating in native mode must have the
PROTECTIFCC switch set to FCC and the control page set to XMIT VAR. For
local workstations, specify a line buffer length of at least 900 words on the LBL
operand in the ICAM network definition.

You predefine screen formats offline using the screen format generator. (See the
Screen Format Services Technical Overview, UP-9977.) The screen format generator
stores the formats in the system screen format file $Y$FMT or other disk files in
MIRAM format. The screen formats for an IMS session may reside in one or two
screen format files.

To use screen format services, you must generate a supervisor in consolidated data
management (CDM) or mixed mode. However, you can configure IMS in either CDM
or DTF mode.
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To make screen format services available to action programs, include the SFS
parameter in the OPTIONS section at IMS configuration, specifying the maximum
number of terminals that may use screen formats at one time. With the RESFMT
parameter, also in the OPTIONS section, specify the number of screen formats you
want retained in main storage between function calls.

In the job control stream at IMS start-up, include a device assignment set for each
screen format file, using the LFD name TCO1FMTF for the primary file and
TCO2FMTF for the secondary file, if there is one.

The IMS System Support Functions Programming Guide, UP-11907, describes the
configuration and start-up requirements.

Figure 7-1 illustrates the steps you require to create and use screen formats with IMS.

CONFIGURE MS
WITH SFS=n AND

RESFMT=n IN
OPTIONS SECTION

START UP IMS
WITH DEVICE

ASSIGNMENTS FOR
SCREEN FORMAT

FILES

Figure 7-1. Creating and Using Screen Formats

CREATE SCREENS
USING OS/3

SCREEN FORMAT
GENERATOR

WRITE ACTION
PROGRAMS USING

BUILD AND REBUILD
FUNCTION CALLS

SCREEN SCREEN
FORMAT FORMAT

FILE 1 FILE 2

PROCESS
TRANSACTIONS

: USING
SCREN FORMATS
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7.2. How Screen-Formatted Messages Are Processed
Your action program requests a screen format by issuing a BUILD function call. IMS
retrieves the screen format from the screen format file. (When you assign two screen
format files, IMS checks TCO1FMTF first, then TCO2FMTF.) IMS places the screen
format in an output buffer area in your program or in dynamic main storage.

The screen format placed in the buffer area contains the output display constants
defined at screen format generation. These constants are always protected; the
terminal operator cannot change them.

IMS inserts into the screen buffer any variable data you supply in the action program.
Figure 7-2 shows a screen format containing display constants and variable data.
Underlines represent input fields.

PERSONAL CREDIT REPORT
NAME: JOHN DOE
ADDR: 1552 MAIN ST. STATE:PA ZIP: 19140
ACCOUNT NO: 193-A564
BALANCE :350.00
PAYMENT: DATE: I I

Figure 7-2. Screen Format with Display Constants, Variable Data, and Input Fields

Variable fields defined at screen format generation as input or input/output are
unprotected. The terminal operator can enter data in input fields and can make
changes to input/output fields. Fields defined as output-only are protected. In
Figure 7-3, the terminal operator has changed the address field and entered a
payment amount and date.

PERSONAL CREDIT REPORT

NAME:JOHN DOE
ADDR:224 PINE ST. STATE:PA ZIP:19102
ACCOUNT NO: 193-A564
BALANCE :350.00
PAYMENT:25.00 DATE 12123/80

Figure 7-3. Screen Format with Input Entries and Changed Address Field

Like any other output message, screen formats are not actually sent to the terminal
until a RETURN function call ends the action. You can also output a screen format by
issuing a SEND function call. The CALL SEND lets you send a formatted message to
a different terminal or multiple formatted messages to the originating terminal.
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When you use the SEND function or continuous output to transmit a screen format,
the format must be output-only because the terminal operator does not have an
opportunity to enter input. Also, when your action program ends in delayed internal
succession, you can use only an output format. Instead of going out to the terminal,
the screen format is queued as input to the successor action program.

You can transmit an input/output screen format by terminating the action program
with external succession or normal termination. The terminal operator enters input on
the format, and IMS schedules a successor action program or a new transaction based
on this input.

For normal termination, the first input or input/output field in the format must
contain a transaction code IMS verifies the transaction code and if it is invalid,
resends the screen format and causes the transaction code to blink. The terminal
operator can reenter the input message.

IMS also checks the input for terminal commands. If the input contains a terminal
command other than ZZRSD, IMS processes the command and cancels the screen
format.

Normally, ZZRSD causes the last output message to be sent again, thus retaining the
current screen format. However, if the screen format is built in dynamic main storage
instead of in the output message area, it can’t be sent again and the screen format is
canceled. The terminal operator receives a “NO MSG IN QUEUE” message and can’t
enter input on the formatted screen.

When the input does not contain a terminal command or invalid transaction code, the
screen format coordinator validates the data before IMS passes it to the successor
action program. IMS does no additional input editing regardless of the type of editing
configured for the action.

If the input contains errors, the screen format coordinator blinks the invalid fields.
The terminal operator can correct the input until the retry count specified at screen
format generation time is reached. Once the retry count is exhausted, the successor
action program receives control.
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Your action program can validate input data on a more detailed level than the screen
format coordinator. When an action program determines that input data is invalid,
you can issue the REBUILD function call to construct an error screen format. IMS
replaces fields in which you place hexadecimal Fs with blink characters. Then, when
your program issues a RETURN function call, the error fields blink on the screen
format at the terminal and all other fields remain unchanged.

You can also use the REBUILD function call to replenish input and inputfoutput fields
instead of constructing a new screen format for each input record. After the terminal
operator transmits an input screen, the input data is replaced by underlines (or other
replenish values defined at screen format creation).

You can make temporary changes to a screen format by defining option indicators at
screen format generation time and setting the indicators on before issuing a BUILD
function call. Option indicators let you protect fields that are normally unprotected,
highlight fields, blink error fields, and replenish input fields. For example, you can
build an error screen or replenish screen by using option indicators and issuing a
BUILD instead of a REBUILD function call. You cannot use the REBUILD function
with a screen format that has option indicators defined.
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7.3. Displaying a Screen Format
Do the following in your action program to display a screen format ...

1. Define an output buffer (usually the output message area). This area must be
full-word aligned and begin with a 16-byte output message header. When you use
the dynamic main storage option, you still need the output message header.

2. Move the destination terminal-id into the first 4 bytes of the output message
header. This step is optional when you want to display the screen format at the
source terminal.

3. When you want the screen format built in the output buffer, move the output
buffer length into the TEXT-LENGTH field of the output message header. (See
the formula described on the OUTSIZE parameter in the configurator ACTION
section in the IMS System Support Functions Programming Guide, UP-11907.)
On return from a successful BUILD function, IMS places the actual length
required for the format in this field.

4. When you want the screen format built in dynamic main storage, move C’D’ to
SF5-LOCATION (COBOL) or set ZA#SFDYN in ZA#SFLOC (BAL).

5. Define an 8-byte field containing the name of the screen format. This area must
be left-justified and space-filled.

6. When your screen format uses output option indicators or variable data, define a
variable data area and a 2-byte field containing the length of the variable data
area. Define option indicator bytes, if any, as the first entries in the variable data
area. To set option indicators on, move C’1’ to the option indicator byte locations
before issuing the BUILD function call.

7. When you want the screen format coordinator to validate output data, define an
output status area large enough to contain one status byte for each variable field.

8. Issue the BUILD function call.

9. If you defined an input or inputloutput screen at screen format generation time
and want to use the screen for output-only, move the value X’O’ to the SF5-
OPTIONS field (COBOL) or ZA#OSFSO field (BAL) of the output message
header. Termination of this action with normal succession frees the input
capabilities of an input-only or bidirectional screen and redefines it for output-
only.

1 0. Issue the RETURN or SEND function call.
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Once an action program issues the BUILD function, do not change the contents of the
buffer area. Modifying the area can cause unpredictable results in both the output
screen and any input entered on the format.

If you want to send a message from the output message area after building a screen
format in dynamic main storage, clear the SFS-LOCATION field to zeros in a COBOL
program or move X’OO’ to the ZA#SFLOC field in a BAL program. This might be
necessary, for example, when you output a screen format using the SEND function
and then want to output a unformatted message with the CALL RETURN.
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74. Building a Screen Buffer (BUILD)
The BUILD function call constructs a screen buffer in the output buffer or in dynamic
main storage. The screen buffer contains the display constants defined at screen
format generation time and any variable data defined in the program.

The COBOL and BAL formats for the BUILD function call are:

. COBOL format

CALL ‘BUILD’ USING output-buffer format-name
[variabte-data data-size (output-status)].

. BAL format

1CALL BUILD, (output-buffer,format-namet,vaHable-data,
1ZG#CALLJ data-size (,output-status)])

where:

output -buffer
Identifies the output area where the screen format is built. This area is full-
word aligned and begins with a 16-byte output message header. When you
use the dynamic main storage option, this area contains only the output
message header.

format-name
Identifies an 8-byte field containing the name of the desired screen format.

var i able-data
Identifies an area containing output option indicator bytes (if any) followed
by a string of variable data (if any). Omit this parameter when your screen
format does not use either option indicators or variable data.

data-size
Identifies a 2-byte field containing the length of the variable data area which
should be at least as large as the screen size. This parameter is required
when you specify a variable data area.

output - status
Identifies an area where the screen format coordinator places status errors
found in the output validation of variable data. If omitted, no output
validation is performed.
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7151 Example Coding to Display a Screen Format
Figure 7-4 shows excerpts from a COBOL action program that builds a screen format
in the output message area. The program provides two variable data fields (date and
time) and a status area for output validation. The complete action program,
JAMENU, is illustrated in Appendix B. Figure 7-5 shows the equivalent coding in a
BAL action program.

Figure 7-4. Building a Screen Format in a COBOL Action Program (Part 1 of 2)

DATA DIVISION.
WORKING-STORAGE SECTION.
01 SCREENFORMAT-IDS.

05 SF-MENU

LINKAGE SECTION.

PlC X(8) VALUE ‘JA$MENU .

01 WORK-AREA.
05 INS-PARAMETER-LIST.

10 INS-SCREEN-ID
10 SCREEN-SIZE

05 SCREEN-RECORD.
10 SR-DATE
10 SR-TIME

05 REFORMAT-DATE.
10 P-MONTH
‘10 P-DATE
10 P-YEAR

05 SG-STAT

PlC X(8).
PlC 9(4) COMP SYNC.

PlC 9(6).
PlC 9(6)

PlC 99.
PlC 99.
PlC 99.
PlC X(5).

01 OUTPUT-MESSAGE-AREA.
05 OMA-TEXT

COPY OMA.
PlC X(3000).

PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK
INPUT -MESSAGE -AREA
WORK-AREA
OUTPUT -MESSAGE-AREA
CONT I NUITY - DATA-AREA.
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Figure 7-4. Building a Screen Format in a COBOL Action Program (Part 2 of 2)

200-BUILD-SCREEN.
MOVE SOURCE-TERMINAL-ID
MOVE SF-MENU
MOVE ALL ‘0’
MOVE REFORMAT - DATE
MOVE TIME-OF-DAY
MOVE 12
PERFORM 505-BUILD.

TO DESTINATION-TERM-ID.
TO IMS-SCREEN-ID.
TO SCREEN-RECORD.
TO SR-DATE.
TO SR-TIME.
TO SCREEN-SIZE.

505-BUILD.
CALL ‘BUILD’

IF STATUS-CODE
MOVE ‘3’ TO

USING OUTPUT-MESSAGE-AREA
IMS-SCREEN- ID
SCREEN-RECORD
SCREEN-SIZE
SG-STAT.

IS GREATER THAN 0
ERR-FLAG.

507-RETURN.
CALL ‘RETURN’
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I ‘10 16 72

PROG1 START 0
* ALLOCATE REGISTERS TO COVER ACTIVATION RECORD

USING *R2
USING ZA#DPIB,R3
USING ZA#IMH,R4
USING WORK,R5
USING ZA#OMH,R6
USING CONT-DTA,R7

* INITIALIZE REGISTERS

; BUILD SCREEN
MVC ZA#ODTID,ZA#ISTID

SCRN I D, SFMENU
SCRNREC(12) ,ZEROS
SRDATE(2) , ZA#DTE+2
SRDATE+2(2) ,ZA#DTE+4
SRDATE+4, ZA#DTE
SRT IME, ZA#TME
SCRNSI Z, TWELVE
SCRNBLD

TERM ZG#CALL RETURN
* CONSTANTS
SFMENU
ZEROS DC
TWELVE DC
*

MOVE SOURCE-TERMINAL-ID TO
DESTINATION-TERMINAL-ID
MOVE SCREEN NAME TO SCREEN-ID
CLEAR DATE/TIME FIELD
MOVE PIB DATE TO SCREEN RECORD
AFTER REFORMATTING DATE

MOVE PIB TIME TO SCREEN RECORD
SET SCREEN SIZE

*

MVC
MVC
MVC
MVC
MVC
MVC
MVC
B

SCRNBLD ZG#CALL BUILD,(OMAREA,SCRNID,SCRNREC,SCRNSIZ,SSGSTAT)
CLI ZA#PSC+1,X’OO’ ERROR CHECKING
BNE BLDERR
B TERM

BLDERR

CL8’JAMENU
I ØØØØØØØØØØØØ

XL2’OC’

* ACTIVATION RECORD DEFINITION
ZM#DPIB
ZM#DIMH

SCREEN FORMAT NAME

WORK AREA

SCREEN IDENTIFICATION
SCREEN SIZE

OUTPUT MESSAGE TEXT AREA

WORK
PRMLST
SCRNID
SCRNSIZ
SCRNREC
SRDATE
SRTIME
SGSTAT
OMAREA
OMATEXT

DSECT
EQU *

DS CL8
DS XL2
EQU *

DS CL6
DS CL6
DS CL5
ZM#DOMH
DS CL3000

Figure 7-5. Building a Screen Format in a BAL Action Program
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Note that the COBOL action program moves zeros to the variable data area before
entering va’ues. Do not use the LOW-VALUES figurative because it translates to
binary zeros.

The example action programs do not move the output buffer length into the TEXT-
LENGTH field; but we recommend that you do so when building a screen format in
the output buffer. This is not necessary when you want to build a format in dynamic
main storage.

To build a format in dynamic main storage, include the following statement in a
COBOL action program:

MOVE ‘0’ to SFS-LOCATION.

In BAL, code the following instruction:

I 10 16

MVI ZA#SFLOC,ZA#SFDYN

When your screen format uses both output option indicators and variable data, code
the option indicator bytes as the first entries in the variable data area. For instance, if
you defined option indicators that highlight certain fields on the screen format
displayed by the COBOL action program in Figure 7-4, the variable data area might
look like this:

05 SCREEN-RECORD.
10 OPTION-INDICATOR-i PlC X VALUE ‘0’
10 OPTION-INDICATOR-2 PlC X VALUE ‘0’
10 SR-DATE PlC 9(6)
10 SR-TIME PlC 9(6)

Then, to turn either option indicator on, move ‘1’ to OPTION-INDICATOR-i or
OPTION-INDICATOR-2.

Remember to include the option indicator bytes in the length of the variable data area:

MOVE 14 to SCREEN-SIZE.
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7.6. Error Returns from the BUILD Function
Action programs can receive two types of error returns:

1 . Status codes and detailed status codes in the program information block when
the BUILD function is unsuccessful.

2. Error codes in the variable data area when the screen format coordinator finds
output validation errors.

When the BUILD function call is unsuccessful, no screen buffer is constructed and
IMS returns one of the following pairs of status and detailed status codes to the
program information block:

Status Code Detailed Status
(Decimal) Code (Decimal) Explanation

1 Named format cannot be found

3 1 Incorrect number of parameters

3 3 Invalid parameter value

3 12 Screen format services not configured

6 4 Invalid terminal name or type

7 0 Output validation error

7 1 Buffer area not large enough; IMS places the actual length
required for the format in the TEXT-LENGTH field

7 2 Variable data area not large enough

7 3 Not enough terminals configured

7 3 Variable-data parameter specified when no variable data
area exists

7 5 Format size larger than screen size

7 6 VO error reading screen format file

7 10 Screen format incorrectly generated

7 1 1 System error
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Status Code Detailed Status
(Decimal) Code (Decimal) Explanation

7 16 Inadequate main storage available in system; or format
contains protected fields and terminal does not have
protect feature or is not in protect mode

7 1 7 Screen format services error

7 18 Action program processing DDP transaction attempted to
send screen format to initiating action program

See Appendix D for a complete listing of status and detailed status codes in
hexadecimal.

When you define variable data and an output status area in your program, the screen
format coordinator validates the variable data. When validation errors occur, the
screen format coordinator places X’FF’ into each error field in the variable data area
and one of the following error codes into the status byte for each invalid field:

Output Validation
Error Code Explanation

1 Nonnumeric value defined for a numeric field

2 Nonalphabetic value defined for an alphabetic field

5 Range check failure

6 Numeric field not in packed decimal format
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7.7w Receiving Formatted Input in the Successor Program
You can display an input or inputloutput screen format only when the action program
terminates with external succession or normal termination. The terminal operator
enters input on the format, and IMS schedules a successor action program or a new
transaction based on this input.

The operator can enter a function key instead of formatted input, if the action
program is prepared to accept it. A function key cancels the screen format.

When the action program displaying the screen format terminates with external
succession, IMS schedules the action program named in the SUCCESSOR-ID field of
the program information block and sends the input data entries to the successor
program’s input message area.

In the JAMENU action program in Appendix B, the same COBOL action program
displays a screen format and also accepts input entered on the format. After building
the screen format, JAMENU terminates with external succession, naming itself as
successor. Figure 7-6 shows the screen format JAMENU displays, and Figure 7-7
shows the input message fields to receive the formatted input.

06/23/81 06:49:28 JASMENU 02/09/81

ENTITLEMENT ACCOUNTING SYSTEM

SELECT ONE (1) OF THE FOLLOWING OPTIONS:
1. ADD A NEW CUSTOMER RECORD.

*2 UPDATE CUSTOMER NAME/ADDRESS INFORMATION.
*3 UPDATE BRANCH CUSTOMER INFORMATION.
*4 UPDATE CUSTOMER ENTITLEMENTS.
*5 DELETE A CUSTOMER RECORD.
*6 DISPLAY CUSTOMER INFORMATION.
7. LIST ALL ACCOUNTS (ON THE WORKSTATION).
8. ENTER WORKSTATION ACTIVITY RECORDS.
9. LOGOFF SYSTEM.

Input
*ENTER CUSTOMER NUMBER 4 Message

MENU SELECTION: — 4 Fields
PLACE CURSOR HERE TO TRANSMIT [) 4

Figure 7-6. Screen Format Displayed by JAMENU Action Program
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01 INPUT-MESSAGE-AREA COPY IMA.

05 IMA-SCREEN-REC REDEFINES IMA-PASS-i.

‘10 SR-CUST-NBR PlC 9(6).

10 SR-MENU PlC 99.

10 SR-TRSMIT PlC X.

10 FILLER PlC X(4).

Figure 7-7. Input Message Area Fields for Formatted Input

In the case of normal termination, the first input field in the format must contain a
valid transaction code because IMS must schedule a new transaction to receive the
input data. IMS sends the input data, including the transaction code, to the action
program named in the configurator TRANSACT section.

A convenient way to ensure that the terminal operator enters the appropriate
transaction code in the first input field is to define that field as an input/output
variable. Display the transaction code and when the terminal operator transmits the
screen, the transaction code is automatically entered as input data.

Figure 7-8 shows an input/output screen format displayed in response to the CSCAN
transaction code Initially, the cursor is positioned after the CSCAN transaction code
To list more names and addresses, the terminal operator simply presses the
TRANSMIT key and the CSCAN transaction is rescheduled. To get details about a
certain customer, the operator positions the start-of-entry character and cursor on the
line for that customer and transmits. This schedules the CDETL transaction. (The
CSCAN and CDETL action programs in Appendix B do not use screen format services
but could have generated the same screens with screen format services.)
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CSCAN 07009 RILEY 805238
CDETL 181089 FISH ROBER 17 CHERRY 07006
CDETL 091479 HAFLEIGH WILL! 3 HIGHFIEL 07006
CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006
CDETL 044246 LONGENECKER R 20 RICHARD 07006
CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006
CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006
CDETL 805257 ROGERS CLESS 51 RAVINE 07006
CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006
CDETL 181050 ROHRER GARRY 219 CARTER 07008
CDETL 029997 BOONE GEORG 64 BRUNSWI 07009

Figure 7-8. Displaying Transaction Codes in Input/Output Fields

Although you can display an inputloutput screen format using either external
succession or normal termination, external succession is more efficient. For a complete
example of an action program using a screen format with external succession, see the
JAMENU program in Appendix B. JAMENU also uses immediate internal succession
to pass control to succeeding action programs that process the menu selection entered
by the terminal operator.

Note: You can define certain input option indicators at screen format generation
time. IMS does not support these input option indicators. However, if you
defined any input option indicators for this screen format, perhaps for use
with anotherprogram, you must code option indicator bytes as the first entries
in the input message area.
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7R8. Validating Input Data
The screen format coordinator validates the input data entered at the terminal and
blinks invalid fields. The terminal operator can correct the invalid entries until the
retry count specified at screen format generation time is reached. At that point, IMS
schedules the successor program and places a 7 in the STATUS-CODE field and a 0 in
the DETAILED-STATUS-CODE field in the program information block.

The input data is followed by one status byte for each input field. You must allow
space for these fields in your input message area, but the length field in the input
message header includes only the input data items and not their status bytes. When
validation errors occur, the screen format coordinator places an error code into the
status byte for the invalid fields and replaces the invalid fields with X’FF’. The input
validation error codes are:

Input Validation
Error Code Explanation

1 Nonnumeric keyin for a numeric field

2 Nonalphabetic keyin for an alphabetic field

3 Incorrect number of characters entered

4 Decimal point alignment error

5 Range check failure

When your program receives a validation error, you will probably want it to send a
message to the terminal operator and terminate the transaction.
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79 Displaying an Error Format or Replenish Screen
After the terminal operator enters input on a screen format and the screen format
coordinator validates the input, you can retain the format at the terminal and make
changes to it by issuing a REBUILD function call. You can use the REBUILD function
in two different ways:

1 . Construct an error screen. Your action program performs additional validation of
input fields and fills the input fields that are in error with X’FF’ (HIGH
VALUES). When you issue the REBUILD function, the screen format generator
blinks any input fields filled with X’FF’.

2. Construct a replenish screen to prompt the terminal operator for the next input.
When you issue the REBUILD function call, the screen format generator replaces
input and inputloutput fields with underlines or other replenish value defined at
screen format generation.

When you want to build an error screen, identify the area containing the error fields
(usually the input message area) with the variable-data parameter on the REBUILD
function. Omit this parameter when you want to build a replenish screen.

As with the BUILD function, you must define an output buffer, full-word aligned and
starting with a 1 6-byte output message header.

You can request that the error or replenish screen be built in the output buffer or in
dynamic main storage. However, because of the smaller size of the message you send
with the REBUILD function, you may want to use the output buffer instead of
dynamic main storage.

If you want the screen built in the output buffer, move the output buffer length into
the TEXT-LENGTH field of the output message header. (To determine the output
buffer length, allow approximately 10 bytes per blinking field or replenish field plus
25 bytes for overhead.) To build the screen in dynamic main storage, move C’D’ to
SFS-LOCATION (set ZA#SFDYN in ZA#FLOC).

After issuing the REBUILD function to construct an error or replenish screen, issue
the RETURN function to send the screen to the terminal. Never use the SEND
function with a CALL REBUILD function, because the error or replenish screen
requests input from the terminal operator. For the same reason, you must terminate
the action program with external succession or normal termination.

You can also build an error or replenish screen (or a combination) by using option
indicators and issuing a second BUILD function call instead of the REBUILD
function. When you build an error screen this way, you do not have to fill the error
fields with X’FF’. Set the appropriate indicators on by moving C’1’ to the option
indicator byte locations before issuing the BUILD function call. You cannot use the
REBUILD function with a screen format that has any option indicators defined.
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7a10. Building an Error or Replenish Screen (REBUILD)
The REBUILD function call constructs an error or replenish screen in the output
buffer or in dynamic main storage. The screen format from the previous BUILD
function remains in effect at the terminal, and error fields are blinked or input fields
are replenished.

The COBOL and BAL formats for the REBUILD function call are:

, COBOL format

CALL ‘REBUILD’ USING output-buffer [vartable-data).

. BAL format

fCALL •I REBUILD, (output-buffer[,variable-data))
1ZG#CALLS

where:

output -buffer
Identifies the output area where the error or replenish format is built. This
area is full-word aligned and begins with a 16-byte output message header.
When you use the dynamic main storage option, this area contains only the
output message header.

variabte data
Identifies an area containing the input message fields including error fields
This is usually the input message area.

When you include the variable-data parameter, the screen format coordinator blinks
all fields filled with X’FF’. When you omit this parameter, the screen format
coordinator replaces all input and inputloutput fields with the replenish value you
defined at screen format generation, which is usually underlines.
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Til. Example Coding to Display an Error or Replenish
Screen

Assuming you displayed the screen format shown in Figure 7-6 using the BUILD
function, Figure 7-9 shows an example of the COBOL coding to validate the menu
selection field and display an error screen using the REBUILD function. Figure 7-10
shows this coding in a BAL action program.

Note in the COBOL coding that the input fields are redefined as alphanumeric. This is
necessary because you cannot move HIGH-VALUES to a numeric field.

01 INPUT-MESSAGE-AREA COPY IMA

05 IMA-SCREEN-REC REDEFINES IMA-PASS-1.
10 SR-CUST-NBR PlC 9(6).
10 SR-CUST-NBR-ERR REDEFINES SR-CUST-NBR PlC X(6).
10 SR-MENU PlC 99.
10 SR-MENU-ERR REDEFINES SR-MENU PlC XX
10 SR-TRSMIT PlC X.
10 FILLER PlC X(4)

01 OUTPUT-MESSAGE-AREA. COPY OMA.
05 OMA-TEXT PlC x(3000).

PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK
I NPUT -MESSAGE-AREA
WORK-AREA
OUTPUT-MESSAGE-AREA
CONTINUITY-DATA-AREA.

255-VALIDATE-MENU-SEL.
IF SR-MENU < 1 OR > 9

MOVE HIGH-VALUES TO SR-MENU-ERR
PERFORM 506-REBUILD

Figure 7-9. Building an Error Screen in a COBOL Action Program (Part 1 of 2)
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ELSE
PERFORM SET-MENU.

506-REBUI LD.
MOVE 100 TO TEXT-LENGTH.
CALL ‘REBUILD’ USING OUTPUT-MESSAGE-AREA

IMA- SCREEN-REC
IF STATUS-CODE IS GREATER THAN 0

MOVE ‘3’ TO ERR-FLAG.
507-RETURN.

CALL ‘RETURN’.

Figure 7-9. Building an Error Screen in a COBOL Action Program (Part 2 of 2)

I 10 16

* VALIDATE MENU SELECTION
CLI SRMENU,X’Fl’
BL REBLD
CLI SRMENU,X’F9’
BH REBLD

* BUILD ERROR SCREEN
REBLD MVC ZA#OTL MSGSIZE SET TEXT LENGTH FIELD

ZG#CALL REBUILD (OMAREA IMAREC)
CLI ZA#PSC+1,X’OO’ ERROR CHECKING
BNE BLDERR
B TERM

BLDERR

TERM ZG#CALL RETURN
*

* CONSTANTS
MSGSIZE DC H’lOO’

* ACTIVATION RECORD DEFINITION

ZM#DIMH
IMAREC EQU *

SRCUST DS CL6 1
SRMENU DS CL2 INPUT MESSAGE FIELDS
SRXMIT DS CL5 J
OMAREA ZM#DOMH
OMATEXT DS CL3000

Figure 7-10. Building an Error Screen in a BAL Action Program
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To build a replenish screen, you need only move a value to the TEXT-LENGTH field
(or move C’D’ to SFS-LOCATION to build the screen in dynamic main storage) and
issue the REBUILD function call without the variable-data parameter:

MOVE 100 TO TEXT-LENGTHS
CALL 1REBUILD’ USING oUTPUT-MESSAGE-AREA.

To build an error or replenish screen using option indicators and the BUILD function,
use the same coding used to display the screen format initially, except that you move
c’1’ to the appropriate option indicator bytes before issuing the BUILD function. (See
7.5.)

712. Error Returns from the REBUILD Function
When the REBUILD function call is unsuccessful, no error format or replenish screen
is constructed and IMS returns one of the following pairs of status and detailed status
codes to the program information block:

Status Code Detailed Status
(Decimal) Code (Decimal) Explanation

1 Internal error

7 1 Buffer area not large enough; MS places the actual length
required for the format in the TEXT-LENGTH field.

7 5 Internal error

7 6 VO error reading screen format file

7 7 REBUILD not allowed because screen format has no input
fields

7 8 Invalid field in variable data area

7 9 Variable-data parameter specified but no error field
detected

7 1 1 System error

See Appendix D for a complete listing of status codes and detailed status codes in
hexadecimal.
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7.13. Displaying a Screen Format on an Auxiliary Device
You can use the BUILD function call to output a screen format to an auxiliary device -

printer, cassette, or diskette - attached to a display terminal.

To output a screen format to an auxiliary device, you place values in the AUX
FUNCTION and AUX-DEVICE-NO fields in the output message header before
issuing the BUILD function call. The AUX-FUNCTION setting tells IMS which print
or transfer option to use, and the AUX-DEVICE-NO identifies the auxiliary device.

Table 7-1 lists the print and transfer options IMS supports for the writing of screen
formats and the settings for the AUX-FUNCTION field in continuous and
noncontinuous output modes. For an explanation ofthe print and transfer options, see
6.20.

Because the terminal operator cannot enter input at an auxiliary device, the screen
format must be output-only. For the same reason, you cannot use the REBUILD
function call to write an error or replenish screen to an auxiliary device.

Note: When you build a screen in dynamic main storage, all values, including
auxiliary device numbers and functions, must be present in the output
message header before you issue the CALL BUILD. Ifany header values
(except SFS-OPTIONS) are changed after the CALL BUILD, the new values
are ignored.
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Table 7-1. Print/Transfer Options for Writing Screen Formats to Auxiliary Devices

F5

Print X Fl 7 F4 4 X© X©

Transparent — —

x F9 9 F6 6 X©© X

(unpredictab’e

output at screen

and auxiliary

device)

Print Form X Cl A Dl J X X©

(ESC H) — —

x C6 F D6 0 X® X

Transfer X C2 B D2 K X X
All (recommended)
(ESCG) — —

x C] G D7 P X X®

Transfer X C4 D D4 M X® X©
Variable — —

(ESC F) X C8 H D8 Q X X©

Transfer X C5 F D5 N X (field control X©
Changed characters not
([SC El supported)

x E8 Y F8 8 X (field control X
characters not
supported)

LEGEND:

c:D Printer — same format as screen

0 Printer — same information as screen; no carriage returns

® Cassette/diskette — same format as screen; no field control characters

0 Cassette/diskette — same format as screen; only records unprotected fields

® Cassette/diskette — same format as screen; records all fields and all field control characters

® Cassette/diskette — not available

F3

x 5 F2 2

(recommended)

(recommended)lD C

x
(recommended)

(unpredictable
output at screen
and auxiliary
device)
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714. Using Screen Formats in a Distributed Data
Processing Environment

Your action programs can call on screen format services in a distributed data
processing environment using the IMS transaction facility. (See Section 9.)

When your action program processes a transaction that is initiated by a terminal
operator at a remote system, you can:

1. Issue a CALL BUILD followed by a CALL RETURN to display a screen format at
the terminal that initiated the transaction at the remote system. You cannot
output a screen format to an auxiliary device at the remote system (primary IMS)
or to an action program initiating a remote transaction.

2. Issue a CALL BUILD followed by a CALL SEND to display a screen format at a
terminal (or auxiliary device) attached to your local IMS system. You cannot use
a CALL SEND to display a screen format at the remote system (primary IMS).
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When an action is initiated at a remote system, the SOURCE-TERMINAL-ID field
(ZA#ISTID) of the input message area contains the locap-name of the remote system
instead of a terminal identification. To display a screen at the source terminal, you
can move the locap-name to the DESTINATION-TERMINAL-ID field (ZA#ODTID) of
the output message area or leave binary zeros in this field.

To display a screen at a terminal attached to your local IMS system, move the
terminal-id to the DESTINATION-TERMINAL-ID field and issue a SEND function.
Remember, you can display only an output format when you use the SEND function.
Afterward, clear the DESTINATION-TERMINAL-ID field or move the locap-name to
that field before issuing a CALL RETURN to send an output message to the source
terminal.

When you display an input/output screen format at the source terminal (at the remote
system), you can terminate your program normally or with external succession.
External succession is the recommended method.

When the terminal operator at the remote system enters input on the screen format,
the successor program you name at your local IMS system (which could be the same
action program) takes control and receives the input.
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The successor action program can issue a CALL REBUILD, followed by a CALL
RETURN, to build an error or replenish screen at the source terminal. Again, you can
move the locap-name from the SOURCE-TERMINAL-ID field to the DESTINATION-
TERMINAL-ID field or leave binary zeros in that field. This action program should
also terminate with external succession and name a successor program to process the
corrected input.
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Section 8
Calling Subprograms from Action Programs

8.1 . When to Use Subprograms
You can call subprograms from action programs to perform common functions or
repetitive computations. Subprograms must reside in main storage to be called by an
action program. This guarantees their efficient use by not requiring that they be
loaded into main storage each time they are called. They are loaded with IMS during
start-up.

When a calling action program uses linked subroutines, only the main action program
may issue a subprogram call.

82. How to Use Subprograms
When you use subprograms, configure SUBPROG=YES in the OPTIONS section. Also,
name the subprograms on the program-name parameter of the PROGRAM section
and specify SUBPROG=YES in the same section.

To use a subprogram, the calling action program must place the subprogram name in
the SUCCESSOR-ID field of the program information block before calling the resident
subprogram.

MAIN STORAGE
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Subprograms may be coded as either serially reusable or reentrant modules. If a
subprogram is accessed by one action program at a time during a transaction, make it
serially reusable. The subprogram code can be modified but must be reset or restored
before it is accessed again by another action program. A serially reusable subprogram
can read and write into its own area nonreentrant calling action programs and the
activation record.

If several action programs access a subprogram concurrently, code the subprogram as
a reentrant COBOL or BAL module to increase throughput. Reentrant subprograms
are executed as read-only. They may modify only the activation record and
nonreentrant calling action programs.

Subprograms can issue all the function calls that regular action programs use.

Subprograms may not call other subprograms.

A parameter list provides the means of transferring information from action program
to subprogram.

The called subprogram can access only those files allocated for the calling action
program.

Your calling action program may be in COBOL while a subprogram may be in BAL, or
both calling program and subprogram may be in the same language.

MAIN STORAGE
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8.3. COBOL Action Program and Subprogram Interlace
A COBOL action program calls a resident subprogram with the following sequence:

MOVE subprogram-name TO SUCCESSOR-ID.
CALL ‘SUBPROG1 [USING data-name-i. .data-name-n).

where:

data-name-i. . .data-name-n
Refer to data items in the data division of the calling COBOL action
program. No more than 12 data-names can be specified.

A subprogram written in COBOL returns control to the calling action program as
follows:

CALL ‘RETURN’.

When the calling action program issues the SUBPROG CALL function, IMS clears the
status code and detailed status code fields in the program information block. Be sure
to save status codes and detailed status codes in your calling program’s work area
before issuing a SUBPROG call. Otherwise, you lose the status of the latest function
call issued.

When you issue the SUBPROG call, IMS transfers the contents of the calling
program’s work area to the subprogram’s work area and your saved status codes are
received in the subprogram’s work area.

Also, depending on your application, when returning to the main program, you may
want to save the latest status codes and detailed status codes from the subprogram.
When the main program needs the status of the latest function call, you move these
program information block values to the subprogram work area. When the CALL
RETURN function executes, IMS returns these values to the main program work area.
Otherwise, IMS clears the status codes and detailed status codes in the program
information block and they are lost.
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84. BAL Action Program and Subprogram Interface
A BAL action program calls a resident subprogram via the following macroinstruction:

FCALL
-

SUBPROG,(param-1,...,param-n)

IZG#CALLJ

where:

parain- 1 , . ,param-n
Refer to labels of storage locations in the BAL action program. Up to 12
parameters can be specified.

A subprogram written in BAL returns control to the calling action program via the
following macroinstruction:

fCALL .1. RETURN
1ZG#CALLJ’

Remember to place the name of the called subprogram in the program information
block at location ZA#PSID before issuing the CALL function. The subprogram name
must be left-justified and zero-filled (X’FO’) in a 6-byte area.

When the calling action program transfers control to the called subprogram, register 1
points to the specified parameter list. If the subprogram requires working storage, the
calling program can pass the address of the working-storage area to the subprogram
either in the parameter list or in a register. Other register contents are as follows:

Registers Contents

Register 0 Unpredictable

Register 1 Parameter list address

Registers 2-12 Address of calling action program contents

Register 13 72-byte save area supplied by calling action program. Subprogram must save
caller’s registers using standard linkages.

Register 14 Return address

Register 15 Entry point address of subprogram

Because IMS clears the status codes and detailed status codes after the main program
issues the SUBPROG call, your main program must save these codes before issuing
the SUBPROG call. Depending on your application, saving these codes may also be
necessary before issuing the CALL RETURN from the subprogram.
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85. Subprogram Sample Application
Consider how often you test the performance of an I/O function call for various error
conditions and consequently issue an error message to the terminal. After each
function call, you check status. All of the error conditions and error messages could be
coded in a subprogram so that each time the calling action program issues a function
call, it could call the subprogram to test the status of that function call and move the
appropriate error message into an area of the calling action program. After returning
to the calling program, that program could issue the error message to the terminal.

In this case, you can handle all the error testing and error message processing in your
subprogram instead of duplicating the code in several action programs. Other routines
suited to subprograms might be a frequently calculated inventory or payment total or
cursor positioning used often in generating output messages to the terminal.

Probably the most common subprogram call application is to a COBOL subprogram.
Figure 8.-i is an example of a COBOL action program (GRP4D) that calls the COBOL
subprogram (NUMPRG) to determine the status of function calls issued by GRP4D.
Figure 8-2 shows the subprogram, NUMPRG.

In Figure 8-1 , the calling program (GRP4D) retrieves the customer record of the
customer named at the terminal. This customer record is on the file, TEST4, identified
on line 9.

Once GRP4D retrieves the customer record (1-REC), it tests the status code for the
GET function call. If the GET is successful (line 56), GRP4D processes a customer
record (lines 72-82) sending it to the source terminal upon normal termination (lines
83 and 84).

If the GET is unsuccessful, GPR4D saves the status codes and detailed status codes
and moves the subprogram name, NUMPRG, to the SUCCESSOR-ID field in the
program information block (line 59) and calls the subprogram (line 60). Notice
particularly that the USING clause in the procedure division of the subprogram (line
15) must match the USING clause on the CALL ‘SUBPROG’ statement in the calling
program (line 60). This establishes the parameter list.

NUMPRG (Figure 8-2) tests status codes, moves the appropriate error messages to the
work area (lines 9-14, Figure 8-2), and returns to GRP4D (line 26, Figure 8-2).
Following the SUBPROG call, GRP4D receives the error message returned by
NUMPRG, moves it to the output message area (lines 41-52, Figure 8-1), and issues
the output message to the terminal (lines 61-70, Figure 8-1). GPR4D terminates
normally with the CALL ‘RETURN’ (line 84, Figure 8-1).

When the status code being tested in NUMPRG is satisfied, NUMPRG returns to
GRP4D. GRP4D processes the error message by sending it to the source terminal on
normal termination.

Note that the activation record areas described in the subprogram linkage section
must correspond in size and layout to their like areas in the main program. (See
Figure 8-1, lines 18-26, and Figure 8-2, lines 9-14.)
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00001 IDENTIFICATION DIVISION.
06002 PROGRAM-ID. GRP4D
00003 ENVIRONMENT DIVISION.
00004 CONFIGURATION SECTION.
00065 SOURCE-CoMPUTER. UNIVAC-O53.
00006 OBJECT-COMPUTER. UNIVAC-053.
00007 DATA DIVISION.
00008 WORKING-STORAGE SECTION.
00009 77 TEST4 PlC X(7) VALUE TEST4
00010 77 DICE1 PlC X(4) VALUE =‘1003050A’.
00011 77 DICE2 PlC X(4) VALUE =h100602001
00012 77 DICE3 PlC X(4) VALUE =‘10060003’.
00013 LINKAGE SECTION.
00014 01 PIB. COPY PIB74.
00015 01 IMA. COPY 1MA74.
00016 02 FILLER PlC X(11).
00017 02 PHONE-IN PlC 999.
00018 01 WORK-AREA.
00019 02 I-REC
00020 03 PHONE-Ø PlC 999.
00021 03 NAME-Ø PlC X(15)
00022 03 ADDRESS-O PlC X(6)
00023 02 ERR-DATA.
00024 03 MSG PlC X(14).
00025 03 S-CODE PlC 9999.
00026 03 D-CODE PlC 9999.
00027 01 OMA. COPY 0MA74.
00028 02 DATA-LINE
00029 03 DICE-i PlC X(4)
00030 03 MSG1 PlC X(4).
00031 03 DICE-3 PlC X(4).
00632 03 NAMEO PlC X(15).
00033 03 DICE-2 PlC X(4).
00034 03 MSG2 PlC X(7).
00035 03 DICE-4 PlC X(4).
00036 03 ADDRESSG PlC X(6).
00037 03 DICE-5 PlC X(4).
00038 03 MSG3 PlC X(3).
00039 03 DICE-6 PlC X(4).
00040 03 PHONEØ PlC 999.
@0041 02 ERR-MSG-LINE REDEFINES DATA-LINE.
00042 03 DICE-7 PlC X(4).
00643 03 MSGØ PlC X(14).
00044 03 DICE-8 PlC X(4).
00045 03 MSG4 PlC X(11)
00046 03 DICE-9 PlC X(4)
00047 03 CODEIØ PlC 9999.
00048 03 DICE-1Ø PlC X(4)
00049 03 MSG5 PlC X(8).
00050 03 DICE-li PlC X(4).

Figure 8-1. Sample Action Program (GRP4D) Calling Subprogram (NUMPRG) (Part 1 of 2)
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00051 03 CODE2O PlC 9999.
00052 03 FILLER PlC X.
00653 PROCEDURE DIVISION USING PIB IMA WORK-AREA OMA
00054 BEGIN.
00055 CALL ‘GET’ USING TEST4 I-REC PHONE-IN.
00056 IF STATUS-CODE EQUAL ZERO GO TO PROCESS-MSG
00057 MOVE STATUS-CODE Tø S-CoDE.
00058 MOVE DETAILED-STATUS-CODE TO D-CODE
00059 MOVE ‘NUMPRG TO SUCCESSOR-ID.
00060 CALL ‘SUBPROG’ USING WORK-AREA.
00061 PROCESS - ERROR
00062 MOVE 80 TO TEXT-LENGTH OF OMA.
00063 MOVE DICE1 TO DICE-7.
00064 MOVE DICE2 TO DICE-8, DICE-1ø
00065 MOVE DICE3 TO DICE-9, DICE-li.
00066 MOVE sSTATUSCODEI TO MSG4.
00067 MOVE DETAILED’ TO MSG5.
00068 MOVE S-CODE TO CODEIØ.
00069 MOVE D-CODE TO CODE2Ø
00070 MOVE MSG TO MSGO.
00071 GO TO E-O-J.
00072 PROCESS-MSG
00073 MOVE 80 TO TEXT-LENGTH OF OMA.
00074 MOVE DICEI TO DICE-i.
00075 MOVE DICE3 TO DICE-3, DICE-4, DICE-6.
00076 MOVE DICE2 TO DICE-2, DICE-5
00077 MOVE ‘NAME’ TO MSG1.
00078 MOVE ‘ADDRESS’ TO MSG2.
00079 MOVE ‘KEY’ TO MSG3.
00080 MOVE NAME-ø TO NAMEØ
00081 MOVE ADDRESS-O TO ADDRESSØ.
00082 MOVE PHONE-S TO PHONEØ.
00083 E-O-J
00084 CALL ‘RETURN’.

Figure 8-1. Sample Action Program (GRP4D) Calling Subprogram (NUMPRG) (Part 2 of 2)
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00001 IDENTIFICATION DIVISION.

00002 PROGRAM-ID. NUMPRG.

00003 ENVIRONMENT DIVISION.

00004 CONFIGURATION SECTION.

00005 SOURCE - COMPUTER . UN I VAC-0S3.

00006 OBJECT-COMPUTER. UNIVAC-OS3.

00007 DATA DIVISION.

00008 LINKAGE SECTION.

00009 01 WORK-AREA.

00016 02 FILLER PlC X(24).

00011 02 ERR-DATA.

00012 03 MSG PlC X(14).

00013 03 S-CODE PlC 9999.

00014 03 D-CODE PlC 9999

00015 PROCEDURE DIVISION USING WORK-AREA.

00016 BEGIN.

00017 IF S-CODE EQUAL I

00018 MOVE ‘INVALID KEY’ TO MSG ELSE

00019 IF S-CODE EQUAL 2

00020 MOVE ‘UNALLOCATED Fl’ TO MSG ELSE

00021 IF S-CODE EQUAL 3

00022 MOVE ‘INVALID REQ’ TO MSG ELSE

00023 IF S-CODE EQUAL 4

00024 MOVE ‘I/O ERROR’ TO MSG ELSE

00025 MOVE ‘PROBLEM IN SUB’ TO MSG.

00026 CALL ‘RETURN’.

Figure 8-2. Sample Subprogram (NUMPRG)
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Section 9
Action Programming in a Distributed Data
Processing Environment

9i. Basic DDP Requirements and Terminology
IMS handles distributed data processing (DDP) transactions through the IMS
transaction facility. To use distributed data processing with IMS, you must include the
IMS transaction facility in your software at each 05/3 system and must configure
multithread IMS at each system. Also, you must define a global ICAM network that
supports distributed data processing and include a LOCAP section in the IMS
configuration for each IMS system where you want to route transactions or which will
route transactions to you. Consult the IMS System Support Functions Programming
Guide, UP-11907, for configuration and network definition requirements.

The following terms are used throughout the discussion of DDP transaction
processing:

LOCAL TRANSACTION

Transaction that is processed at the same IMS system where it is initiated.

REMOTE TRANSACTION

Transaction that is initiated at one MS system and processed at another.

PRIMARY IMS

IMS system where a remote transaction is initiated. In our illustrations, we call this
system IMS1.

SECONDARY IMS

IMS system where a remote transaction is processed. The action programs
processing the transaction and any files they access are located here. In our
illustrations, we call this system 1M52.

LOCAL MS

Your MS system, regardless of whether your system is primary or secondary for a
particular transaction.
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REMOTE MS

MS system at another computer.

LOCAP-NAME

The 4-character label of a LOCAP macroinstruction in your ICAM network definition,
identifying a local or remote IMS system.
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92. How IMS Routes Remote Transactions
There are three different ways in which the primary IMS can route a transaction to a
secondary system:

1 . Directory routing

The terminal operator enters a transaction code that identifies a transaction at a
secondary system. The transaction code is defined in the configurator
TRANSACT section.

2. Operator routing

The terminal operator prefixes the transaction code with a route character
(followed by a period) that routes the transaction to a secondary system. This
route character is defined in the configurator LOCAP section or in a PARAM job
control statement at IMS start-up.

3. Action program routing

The terminal operator enters a transaction code that initiates a transaction at the
primary system. The action program processing this local transaction issues an
ACTIVATE function call to initiate a transaction at a secondary system.

Screen format services cannot be used with transaction program routing.

From the programmer’s viewpoint, directory and operator routing are the same
because they are both initiated by a terminal operator. Once the transaction is routed
to the secondary system, an action program or series of action programs at that
system interacts with the terminal operator the same way as in a local transaction. No
action programs are involved at the primary system.
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With action program routing, action programs at the secondary system do not interact
directly with the terminal operator. They return a message to the initiating action
program or its successor, which in turn outputs a message to the terminal operator. As
a programmer, you may be writing action programs at either the primary or secondary
system.
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9.3k Processing a Remote Transaction
First, we’ll assume that you are at a secondary IMS, writing action programs to
process transactions initiated by an operator or an action program at a primary IMS
system.

There is little difference between the way you process a remote transaction and the
way you process a local transaction. You can use the same action programs to process
both local and remote transactions.

When the transaction begins, you receive an input message starting with a 1- to 8-
character transaction code, just as with a local transaction.

You can determine the source of the input message by testing the DDP-MODE field
(ZA#DDPMD) of the program information block and the SOURCE-TERMINAL-ID
field (ZA#ISTID) of the input message header.

The DDP-MODE field contains the value ‘R’ (ZA#DTR) when the transaction is
operator-initiated (either directory routing or operator routing). It contains the value
‘A’ (ZA#PTRA) when the transaction is initiated by an action program. When a
transaction is local, the DDP-MODE field contains zeros (X’OO’). This field has other
possible values, but they apply to action programs at the primary IMS system (see
9.8).

When an action is scheduled to process a transaction at a secondary IMS, the
SOURCE-TERMINAL-ID field contains the locap-name of the IMS system originating
the transaction rather than a terminal-id. You cannot test for the actual terminal
initiating a remote transaction.

There are a few general restrictions on processing remote transactions. (There are
several additional restrictions for program-initiated remote transactions, which will
be discussed a little later in this section.)
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1. You cannot use the SEND function to output a message to the originating
terminal (or any terminal at the remote IMS). However, you can use the SEND
function to output a message to a terminal at your local IMS. Afterward, clear the
DESTINATION-TERMINAL-ID field (ZA#OTID) or move the source locap-name
to that field before issuing a CALL RETURN to send an output message to the
originating terminal.

2. You cannot send continuous output to the originating terminal. Again, you can
use the SEND function to initiate continuous output at a local terminal using
output-for-input queueing.

3. You cannot send output to an auxiliary device attached to the originating
terminal. However, you can output to local auxiliary devices using the SEND
function.

9.4. Processing an Operator-Initiated Remote Transaction
With the few exceptions already mentioned, you process an operator-initiated remote
transaction the same way as a local transaction.

You can use any type of action program succession with operator-initiated
transactions. Once the transaction begins, the IMS transaction facility establishes a
communications link, which stays in effect until the transaction ends. When you use
external succession, the terminal operator receives and responds to your output
messages without entering any additional codes.

Figure 9-1 illustrates a remote dialog transaction, using both internal (either
immediate or delayed) and external succession.
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You can use screen format services with operator-initiated remote transactions. See
7.14 for details.

915. Processing a Program-Initiated Remote
Transaction

When a remote transaction is initiated by an action program, you send an output
message back to the originating action program’s successor. That action program in
turn outputs a message to the terminal operator.

Because your output message goes to an action program rather than to a terminal,
there are a few additional considerations and restrictions:

1 . You may want to format the output message differently; you do not need control
characters. Of course, you may want to use the same output message for either
operator- or program-initiated transactions. In this case, the action program
receiving your message must be prepared to receive your control characters.

2. You cannot use a screen format for the output message you return to the
originating action program or its successor (see 7.14). However, you can use the
SEND function to display a screen format at a local terminal.

3. You must use normal termination when you return an output message to the
originating action program’s successor. You cannot use external succession. You
can, however, use immediate or delayed internal succession and have your
successor program return the output message (Figure 9-2).

Figure 9-1. Processing an Operator-Initiated Remote Dialog Transaction
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Although a program-initiated remote transaction always has just one input message
and one response, a dialog with the terminal operator can still take place. The
initiating series of action programs at the primary IMS can use external succession to
output messages and receive responses from the terminal and can issue repeated
ACTIVATE function calls to communicate with your action programs and access your
files. Figure 9-3 shows how you might process successive program-initiated remote
transactions while the initiating action programs carry on a dialog with the terminal
operator.

Figure 9-2. Processing a Program.Initiated Remote Transaction
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Figure 9-3. Processing Successive Program-Initiated Remote Transactions
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96. Routing Transactions to a Remote IMS System
Now, assume that you are at a primary IMS writing action programs to initiate
remote transactions and receive response messages from a remote system.

In a program-initiated remote transaction, you make the decision whether to route the
transaction to a remote system on the basis of some data the terminal operator enters
or perhaps something you discover when you access your files or make some
computations.

You initiate a remote transaction by identifying the remote IMS system (locap-name)
in the output message header, building a message containing a transaction code in
your output message area, and issuing an ACTIVATE function call. You must
terminate your action program externally, naming a successor program at your local
IMS system. Of course, you can reschedule the same action program as the successor.

You cannot use a screen format for the output message you send with the ACTIVATE
function call.

Action programs at the remote IMS system process your message and send a response.
Your successor program receives the response message in its input message area. You
can then send an output message to the originating terminal. (See Figures 9-2 and
9-3.) If you wish, you can issue another ACTIVATE call instead of outputting a
message to the terminal (Figure 9-4).

9-10 UP-9207 Rev. 2



Action Programming in a Distributed Data Processing Environment

9 . 7 n In itiating a Remote Transaction (ACTIVATE)
The ACTIVATE function call initiates a remote transaction and terminates the action
program. It has no parameters.

The COBOL and BAL formats for the ACTIVATE function call are:

. COBOL format

CALL ‘ACTIVATE’

. BAL format

fCALL .1 ACTIVATE
1ZG#CALLI

Figure 9-4. Issuing Multiple ACTIVATE Calls without Operator Intervention
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Here is a step-by-step procedure for initiating a remote transaction:

1. Identify the remote IMS system where you want the transaction processed by
placing its locap-name in the DESTINATION-TERMINAL-ID field (ZA#ODTID)
of the output message header.

2. Build the output message you want to send to the remote system in the output
message area. The message must begin with a transaction code that is acceptable
to the remote IMS system.

3. Move the message length to the TEXT-LENGTH field (ZA#OTL) of the output
message header.

4. Specify external termination and the name of a successor program at your local
IMS system. The successor program can be the same program.

5. Issue the ACTIVATE function call.

You don’t issue a RETURN function call when you initiate a remote transaction. The
ACTIVATE function call terminates the action program and sends the output message
to the remote system.
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9.8. Receiving a Response Message in the Successor
Action Program

When an action program issues an ACTIVATE function call and terminates in
external succession, its successor program receives a message in the input message
area regardless of whether the remote transaction is successful. When the remote
transaction is successful, the successor program receives a response from the action
program processing the transaction at the secondary IMS. When the remote
transaction is unsuccessful, the successor program receives error codes in the input
message area.

To determine whether the transaction was successful, test the DDP-MODE field
(ZA#DDPMD) of the program information block. The DDP-MODE field contains the
value ‘E’ (ZA#PTRE) when the remote transaction ends normally and returns a
message to your program. It contains the value ‘C’ (ZA#PTRC) when the remote
transaction is unsuccessful. This field has other possible values, but they apply to
action programs processing a remote transaction at a secondary IMS system.

When the remote transaction is successful (value ‘E’), you can send a message to the
originating terminal or issue another ACTIVATE call to initiate another remote
transaction.

IMS sets the DDP-MODE field to ‘C’ and places an error code in the input message
area when:

. Your output message cannot be sent to the remote IMS

. Your output message arrives at the remote IMS but the transaction cannot be
scheduled

. The remote transaction is scheduled but terminates abnormally

a The remote transaction terminates normally but your program does not receive
the response message

You can continue processing your local transaction, perhaps issuing an error message
to the source terminal.

The only errors causing cancellation of the initiating transaction are succession errors.
If an action program issuing a CALL ACTIVATE specifies an invalid termination
indicator or successor-id, IMS cancels the transaction and sends an error message to
the source terminal. Also, if the terminal operator keys in the ZZCNC terminal
command, the transaction is canceled.
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99 Error Returns from an Unsuccessful
Remote Transaction

When the remote transaction is unsuccessful, IMS places the value ‘C’ in the DDP
MODE field and also sets an error code in the input message area. The error code
consists of a 2-byte class code and a 2-byte reason code. When the class code is 0081,
an error message containing DICE characters follows the error code.

The format of the input message area when IMS returns an error is:

Input Message Error Error Message-Text

Header Class Code Reason Code (Optional)

16 bytes 2 bytes 2 bytes Variable

Table 9-1 describes the error codes and their meanings.

Note: Class and reason codes are not translated, regardless of the translate option
configured for the action receiving the input message.

Table 9-1. Errors Returned to Input Message Area When Remote Transaction Is
Unsuccessful

Class Code Reason Code
(Hexadecimal) (Hexadecimal) Explanation

0003 ØØØC Distributed data processing not configured.

0006 0004 Destination locap-name invalid or auxiliary function
specified.

6006 0005 No ICAM buffer available for switched message.

0006 0006 Disk error on switched message.

0006 0007 Invalid length specification for switched message.

0006 0009 CALL ACTIVATE requested by action program at remote IMS.

ØØØA 0001 Invalid function code. Submit a User Corrinunication Form
(UCF).

continued
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Table 9-1. Errors Returned to Input Message Area When Remote Transaction Is
Unsuccessful (cant)

ØØOA 0002 InvaLid name. Submit UCF.

GØØA 0003 Buffer not available. Retry.

BØØA 0004 Invalid data type. Submit UCF.

ØØØA 0005 InvaUd data Length. Submit UCF.

0080 0100 Required header item missing. Submit UCF.

0080 0700 Message sequence error. Submit UCF.

0080 0800 Invalid mode of operation. Submit UCF.

0080 BAOB Protocol procedure error. Submit UCF.

0080 0800 InvaLid header item. Submit UCF.

0080 øCBø Version not supported. Submit UCF.

0080 ØDØØ CLass of procedure not supported. Submit UCF.

0081 0000 Action program or IMS error at remote system.
Message text indicates specific error.

008C 0001 Error in transaction presentation control header.
Submit UCF.

0400 0001 InvaLid transaction code specified.

0400 0002 Shutdown in process at remote IMS.

1000 0051 InvaLid destination name. Submit UCF.

1000 0052 Invalid input queue name. Submit UCF.

1000 0056 Destination end user busy. Retry; if problem
persists, submit UCF.

1000 0057 Duplicate session request; already active. Submit
UCF.

1000 0058 No dynamic main storage available. Retry; if
problem persists, submit UCF.

1000 0075 Link not initialized. Check VLINE connection.

1000 0076 Destination terminal down. Submit UCF.

1000 0077 Line down. Check VLINE connection.

1000 0078 Remote IMS not ready. Ensure that secondary INS
has successfully completed start-up.

Class Code
(Hexadecimal)

Reason Code
(Hexadecimal) Explanation

continued

UP-9207 Rev. 2 9-15



Action Programming in a Distributed Data Processing Environment

Table 9-1. Errors Returned to Input Message Area When Remote Transaction Is
Unsuccessful (cont.)

class code Reason Code
(Hexadecimal) (Hexadecimal) Explanation

1006 0106 No sessions available. Increase DDPSESS specification.

1000 0200 Secondary system rejected session request because:

1. Locap-name of primary IMS is not configured as a
valid locap-name at secondary system

2. Secondary system has no more available sessions

3. Secondary system went down while trying to
find an available session

1100 1800 No ICAM buffer available. Increase buffers in ICAM
network definition.

1100 1900 No session established. Submit UCF.

1200 9900 Invalid request. Submit UCF.

1400 0000 Remote system shutdown. Could be normal or error
condition.

The class code 0081 indicates that the remote transaction abnormally terminated
because of an IMS or action program error This class code is always followed by a
reason code of 0000 and a message text. The message text is one of the 3-line
multithread IMS transaction termination messages documented in the System
Messages Reference Manual, UP-8076.

The 3-line transaction termination message is formatted for output to the source
terminal. You can move this message to your output message area and send it to the
source terminal without additional formatting. The message is not edited, regardless
of the editing option configured for the action; the message contains DICE codes.
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An example of the input message area contents when IMS returns an error code of
0081 is:

[16-bteheader OO81OOOO 100 1 0 1 0 1 1
0034E01

MA control header Error code DICE

TRANSACTION ABORTED TRANS ID:id TERM Did.

FIRST LINE OF MESSAGE

[ ioooooo1 TRANS CODE:code.CURR AC]1ON:name.CURR PROG:nam]

DICE SECOND LINE OF MESSAGE

::.:O_ REASONerrordescription1

DICE THIRD LINE OF MESSAGE
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Section 10
Additional Special Features

1OB1 . Downilne Load Feature
Downline load action programs load COBOL, MAC 80, or PLM programs into the
storage area of a UTS 400 or COBOL programs into the storage area of a UTS 40 for
immediate execution. They can also load these UTS programs to auxiliary storage
devices (diskette or cassette) attached to the UTS 40 and UTS 400.

These UTS programs must be stored in the IMS load library -- the same load library
that contains your online IMS load module and action programs. If you configure the
fastload feature, do not store UTS programs in the action program load library. Store
them in the library containing the IMS load module or in the system load library,
$Y$LOD.
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1 . Enter the transaction code, DLOAD, to activate the IMS downline load action
program, ZUKLOD.

There are two ways of downline loading:
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2. Write your own downline load action program.

For details about the DLOAD transaction code, see the IMS Terminal Operations
Guide, UP-12027.

Downline loading programs can be useful in numerous applications. One use is for
editing and validating IMS input messages. If errors occur in input editing and
validation, you can handle them directly at the UTS terminal without transmitting
the message to the host computer.

To use the downline loading feature, generate a resident ICAM that supports
unsolicited output and specify DLLOAD=YES in the OPTIONS section of the
confIgurator input.

The UTS terminal accepting a downline load must be a master or primary station and
not a slave station.

Before using the downline loading feature, you should be familiar with the UTS 40, or
UTS 400 terminal description found in the Integrated Communications Access Method
(ICAM) Technical Overview, UP-9744.
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10R2. Writing Downline Load Action Programs
Suppose you decide not to call the ZUKLOD action program via the DLOAD
transaction code to downline load UTS programs. You can write your own downline
load action program to read blocks of UTS program code from the IMS load library to
a UTS terminal or auxiliary device. Figure 10-1 is a sketch of a downline load action
program that loads a UTS program, stored in the IMS load library, downline to a UTS
400 main storage.

Figure 1O..1. User-Written Downline Load Action Program Sketch (Part 1 of 2)

(

00001

00002

00003

00004

00005

00006

00007

00008

00009

00010

00011

00012

00013

IDENTIFICATION DIVISION.

PROGRAM- ID. LODPRG.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER. UNIVAC-0S3.

OBJECT-COMPUTER. UNIVAC-OS3.

DATA DIVISION.

WORKING-STORAGE SECTION.

77 LOD-MOD-NAME

77 BUF-SIZE

LINKAGE SECTION.

01 PROGRAM-INFORMATION-BLOCK. COPY PIB74.

01 INPUT-MESSAGE-AREA. COPY 1MA74.

PlC X(8) VALUE ‘MACPROGI’.

PlC 9999 USAGE COMP VALUE 1000G.

00014

00015

00016

00017

00018

00019

00020

00021

00022

00023

PlC X(4).

PlC X(4).

UTS400- RESPONSE-MESSAGE.

PlC X(4).

02 UTS400- RESPONSE-MESSAGE.

03 UTS400-RESPONSE-DICE

03 UTS400-RESPONSE

02 DEL-NOTICE-MSG REDEFINES

03 CONT-CODE

03 DEL-NOT-CODE PlC X.

03 FILLER PlC XXX.

02 TRANS-CODE-ENTRY REDEFINES UTS400-RESPONSE-MESSAGE.

03 TR-CODE PlC X(5).

03 FILLER PlC XXX.

00024

00025

00026

00027

00028

00029

00030

00031

00032

00033

00034

00035

PlC X(6).

PlC X(1000)

01 OUTPUT-MESSAGE-AREA. COPY OMA74

02 DOWNL I NE - LOAD-MESSAGE

03 DOWNLINE- LOAD- HEADER

03 DOWNLINE-LOAD-TEXT

01 CONTINUITY-DATA-AREA.

02 GET-SET-AREA PlC X(400) SYNC.

PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK

I NPUT -MESSAGE -AREA

OUTPUT -MESSAGE-AREA

CONTINUITY-DATA-AREA.

START - PROG.

IF TRANS-CODE = ‘DLLPG’ GO TO SET-PARA
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00036 ELSE
00037 IF CONT-CODE = ‘CONT’ GO TO TEST-DEL-NOTICE
00038 ELSE
00039 GO TO LOAD-STATUS-CHECIC
00040 SET-PARA
00041 CALL ‘SETLOAD’ USING LOD-MOD-NAME GET-SET-AREA.
00042 (Status code tests)
00043 GET - PROG - CODE.
00044 CALL ‘GETLOAD’ USING GET-SET-AREA DOWNLINE-LOAD-TEXT BUF-SIZE
00045 IF STATUS-CODE > 0 GO TO STAT-TEST
00046 ELSE MOVE ‘C’ TO AUX-FUNCTION
00047 MOVE ‘CONT’ TO CONTINUOUS-OUTPUT-CODE
00048 GO TO EXTERNAL-TERMINATION.
00049 STAT-TEST.
00050 IF STATUS-CODE = 2 GO TO EXTERNAL-TERM
00051 ELSE
00052 IF STATUS-CODE = 3 AND DETAILED-STATUS-CODE = 20
00053 GO TO INVAL-REQ
00054 ELSE
00055 IF STATUS-CODE = 3 AND DETAILED-STATUS-CODE = 21
00056 GO TO SMALL-DATA-BUF
00057 ELSE
00058 IF STATUS-CODE = 4 GO TO I/O-ERR.
00059 EXTERNAL-TERM.
00060 MOVE ‘1B0E30323130’ TO DOWNLINE-LOAD-HEADER
00061 MOVE ‘E’ TO TERMINATION-INDICATOR.
00062 MOVE ‘LODPRG’ TO SUCCESSOR-ID.
00063 CALL ‘RETURN’
00064 AB-TERM.
00065 MOVE 151 TO TERMINATION-INDICATOR.
00066 CALL ‘RETURN’.
00067 NORM-TERM.
00068 (Send message to terminaU
00069 CALL ‘RETURN’.
00070 INVAL-REQ.
00071 (Send unsuccessful message to terminal)
00072 CALL ‘RETURN’.
00073 TEST-DEL-NOTICE
00074 IF DEL-NOT-CODE = ‘81’ GO TO GET-PROG-CODE ELSE GO TO ERR-ROUT
00075 LOAD-STATUS-CHECK.
00076 IF UTS400-RESPONSE = ‘39303030’ GO TO NORM-TERM.
00077 UNSUCCESSFUL - LOD
00078 (Generate error message)
00079 GO TO NORM-TERM.
00080 SMALL-DATA-BUF
00081 (Generate error message)
00082 GO TO NoRM-TERM.
00083 I/o-ERR.
00084 (Generate error message)
00085 GO TO NORM-TERM.
00086 ERR-ROUT.
00087 (Generate error message)
00088 GO TO NORM-TERM.

Figure 10-1. User-Written Downline Load Action Program Sketch (Part 2 of 2)
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Downline load action programs must contain the following:

. An 8-byte field defined for the UTS load-module-name (line 9 of Figure 10-1). The
data-name used to describe this 8-byte field is the same name you must use on
the SETLOAD function call.

. One SETLOAD function call for each downline load (line 41). Issue the
SETLOAD function before any GETLOAD function call because initialization
must occur before you read a block of code from a UTS load module.

. GETLOAD function calls issued to read blocks of code from the UTS load module
into the data buffer in the output message area of your calling downline load
action program (line 44).

. A 400-byte area defined on the word boundary in the continuity data area (line
29). This area is used as a work area by the SETLOAD and GETLOAD function
calls.

. The data-buffer (line 27) and 2-byte field indicating its size (line 10). The data-
buffer contains a block of code read from the load module.

Before the downline load program issues the GETLOAD function call, the SIZE field
(lines 10 and 44) should have the length of the buffer area in binary format. After the
return from the GETLOAIJ call, the SIZE field has the number of bytes actually
moved into the buffer area. This number is also in the binary format.

After issuing the GETLOAD function call, the downline load program must:

. Check for end-of-file (02) in the STATUS-CODE field of the program information
block (lines 50 and 59-63)

. Process the status code in the program information block for successful
completion of the GETLOAD function call (lines 46-48 and 59-63)

If the GETLOAD function is successful, the downline load program should:

1 . Move ‘C’ to the AUX-FUNCTION field (the first byte of the AUXILIARY-
DEVICE-ID field) of the output message header (line 46) if you are sending the
block of UTS program code to the terminal (primary device) main storage.
Otherwise, see Table 6-1 for the continuous output character needed by your
application.

2. Prefix the data block received from the GETLOAD function call with a proper
heading to load this block either directly into the UTS main storage or to an
auxiliary storage device. This prefixed data block becomes the text in the
downline load program’s output message area. This text length can be calculated
using the length returned in the size parameter of the GETLOAD function call.
See Figure 10-1, lines 25-27 and 60, for an example of the output message area
and the prefixing description required to format the text part of the output
message area.
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Your downline load action program should move the 6-byte prefix,
X’1B0E30323130’, into the prefix header (DOWNLINE-LOAD-HEADER) to
provide the header information for loading the UTS main storage.

If the downline load is intended for the auxiliary storage device, your action
program should instead move X’l3l3nnnnnnnn’ into the prefix header
(DOWNLINE-LOAD-HEADER). Here ‘nnnnnnnn’ is a 4-character ASCII
sequence naming the UTS load program.

Figure 10-1, line 60, shows that the UTS MAC 80 program (MACPROG1) is
downline loaded into the UTS main storage device.

3. Send the message from the downline load action program output message to the
UTS terminal or auxiliary device using the continuous output feature (lines 46
and 47).

4. Terminate the downline load action program with external succession (that is,
place ‘E’ in the TERMINATION-INDICATOR field of the program information
block) and name the downline load action program as the successor. The
successor action program must then be prepared to handle a delivery notice in the
form of an input message (lines 1 7-20). This includes testing the delivery notice
for errors and if an error occurs, moving an error message to the output message
area before terminating the program normally (lines 73 and 86-88).

If the SETLOAD or GETLOAD function is unsuccessful and you configured
ERET=YES in the PROGRAM section of the configurator, your downline load action
program receives control with error indications set in the STATUS-CODE field of the
program information block. For status code settings in this case, see status codes 3
and 4 in 10.3. and 10.4. The action program should then send an appropriate error
message to the terminal (lines 49-58).

If the SETLOAD or GETLOAD function is unsuccessful and you didn’t configure
ERET=YES, IMS cancels the transaction and sends the following message to the
terminal:

DOWN LINE LOAD ERROR.

If the GETLOAD function returns an end-of-file condition (STATUS-CODE set to
X’02’ in the program information block), the buffer area contains the transfer record.
This is the last block that should be sent to the UTS terminal; thus, your action
program should issue no more GETLOAD functions for this load module.
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If the blocks of code are sent to the UTS main storage for immediate execution of the
program, then when the UTS terminal receives a transfer record it automatically
transmits a response (input message) indicating whether or not the downline load was
successful. Therefore, the downline load action program should not use continuous
output to send this last block. It should follow the same procedure as for a successful
GETLOAD function, except it should not move ‘C’ into the AUX-FUNCTION field of
the output message header. The successor action program then receives in its input
message area the 24-byte message header from a UTS in the following formats:

SUCCESSFUL LOAD

I I

/2/2
TEXT-

LENGTH
UNUSED DICE

Note: Ifyou specify EDIT=NONE in the ACTION section, yourprogram receives
these DICE characters. Ifyou specify EDIT=c or EDIT=tablename, or if you
omit the EDlTparameter, these characters are stripped from the message
header before it is sent to the program.

Table 1 0-1 defines the various error bit configurations (*) that can be returned in the
last byte of the message from the UTS terminal.

Additional Special Features

•24 BYTES

UNSUCCESSFUL LOAD

BYTES

4 8

LTERMINAL-ID DATE/TIME STAMP j,, ,
1o o1o1 01 393O34 *]
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Table 10-1. Rejected Load Error Byte Definition

Bit Number* Error Type Probable Cause/Recovery

7 Never set

6 Always set The UTS operator should initiate a power-on confidence test
from the controller or master station and, upon completion of
the test, the load should be retried.

4 Load addressed to a UTS The load should be retried and addressed to the UTS master
slave station instead of a station.
master station

3 Illegal control code IMS error; submit SUR.
encountered in program

2 Block overflow occurred in If main storage is available, the UTS operator should assign the
available/assigned main appropriate storage to the program. The load should be
storage retried. If main storage is not available, the program should be

recompiled, addressing available storage.

1 Start address of block is Use the control page to assign more main storage, and reenter
not in available/assigned your transaction code. If insufficient main storage is available,
main storage the program must be compiled.

0 Addresses A and B not IMS error; submit SUR.
equal

* Numbered from right to left; that is, bit 7 is the most significant bit; bit 0 is the rightmost or least
significant bit

See Figure 10-1, lines 14-16, for an example of the input message area description to
receive the UTS 400 response message after the last block of UTS program code is
transferred downline.
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After receiving the response message, the downline load action program should:

L Interrogate the response message (lines 75 and 76) and send an appropriate
output message to the terminal indicating the success or failure of the downline
load

2. Terminate normally, that is, place ‘N’ in the TERMINATION-INDICATOR of the
program information block

When the action program downline loads a UTS program to an auxiliary device, the
UTS terminal does not generate a response message after it receives the last block of
code. Therefore, the status of the downline load is not known until the program code is
read into the UTS main storage.

10.3. Initializing Downline Load (SETLOAD)
The SETLOAD function call is the first function called by a downline load action
program.

The COBOL and BAL formats for the SETLOAD function code are:

. COBOL format

CALL ‘SETLOAD’ USING module-name save-area.

. BAL format

fCALL -t SETLOAD,(module-name,save-area)
1ZG#CALLI

Module-name is an 8-byte field containing the name of the UTS program load module
to be downline loaded.

Save-area is a 400-byte area defined in the continuity data area. IMS uses the save-
area to process the SETLOAD and GETLOAD function calls. This area must be word-
aligned.

When a SETLOAD function call is issued, IMS returns one of the following status
codes with corresponding detailed status codes in the program information block.
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Status Codes Detailed Status
(Decimal) Codes Description

(Decimal)

0 0 Successful SETLOAD

3 1 Invalid request; invalid number of parameters

3 7 Invalid request; function invalid for type of request

3 22 Invalid request; after the initial SETLOAD is issued, SETLOAD may not
be issued again until the downline load action program receives the
transfer record via the GETLOAD call.

1O4. Loading the UTS Program (GETLOAD)
Your downline load action program issues the GETLOAD function call immediately
after the SETLOAD function and repeatedly issues the GETLOAD function until end-
of-file is reached for the UTS program load module.

The COBOL and BAL formats for the GETLOAD function call are:

. COBOL format

CALL ‘GETLOAD USING save-area buffer-area siZe.

. BAL format

fCALL 1 GETLOAD,(save-area,buffer-area,size)
1ZG#CALLJ

where:

save-area
Is the 400-byte word-aligned area previously defined in the SETLOAD
function. IMS uses the save-area to process the SETLOAD and GETLOAD
function calls.

buffer - area
Is the data buffer in the output message area where your program receives a
block of code from the UTS load module.

size
Is a 2-byte field where the length (size) of the buffer-area is stored.

When your downline load action program issues a GETLOAD function call,
IMS returns one of the following status codes and corresponding detailed
status codes in the program information block:
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Status Codes Detailed Status
(Decimal) Codes Description

(Decimal)

0 0 Successful GETLOAD

2 0 End-of-load module (transfer record received). Note that end-of-file is
set at the time the last block of data (transfer record) is passed to
the action program.

3 20 Invalid request; save-area address invalid or SETLOAD was not issued
before GETLOAD.

3 21 Invalid request; data buffer too small (less than 10 bytes).

4 xx vo error. XX is the error code (in binary) returned by the 05/3
loader. Note that these error codes are explained in the System
Messages Reference Manual, UP-8076.
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10.5. Disconnecting a Line from an Action Program
The line disconnect feature allows an action program to disconnect a single-station
dial-in line following the delivery of its output message to enable another terminal to
dial in on the same line. To use the line disconnect feature, include the continuous
output capability in your configuration by specifying CONTOUT=YES in the
configurator OPTIONS section. The line disconnect feature is available only in a
dedicated ICAM network, not a global network.

To disconnect a line after message transmission, the action program must:

. Place a continuous output flag (X’C3’) in the AUX-FUNCTION byte (ZA#OAUX
field) of the output message header

. Specify external succession with ‘HANGUP’ as the successor by setting the
TERMINATION-INDICATOR field (ZA#PSIND) in the program information
block to E and the SUCCESSOR-ID field (ZA#PSID) to HANGUP

HANGUP is an action program supplied by IMS that terminates with a special code
causing IMS to issue a line release/line request sequence to ICAM to disconnect the
line.

MAIN STORAGE

USER ACTION PROGRAM MS ACTION PROGRAMS

COVE ‘C3’ TO AUX-FUNCTION. Ii ACTION PROGRAM

JMOVE ‘E’ TO TERMINATION-INDICATOR.[ I HANGUP J
.

MOVE ‘HANGUP’ TO SUCCESSOR-ID.

..jCALL ‘RETURN’. [ L
After the output message is sent, no further input is required from the terminal
operator. IMS waits for ICAM notification of message delivery before scheduling the
external successor, HANGUP. In this way, delivery of the message prior to the line
disconnect is ensured.
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1O6. Initiating an OS/3 Job from an Action Program
(RUN)

You can initiate background batch jobs from your action program by issuing the RUN
function call. The RUN function initiates a system command that reads a job control
stream and schedules that job for execution.

The COBOL and BAL formats for the RUN function call are:

. COBOL format

CALL ‘RUN’ USING command-text.

. BAL format

fCALL 1. RUN,(command-text)
1ZG#CALL$

Command-text is the symbolic address of a character string that consists of a valid
command and its associated parameters. Valid commands are RUN, RU, RV, SI, SC,
OCL, OC, or OV. The command text is contained in a command text area. This area
must be at least 80 characters long. Your command text itself cannot be longer than 64
characters, so in order to get the 80-character minimum you must blank fill (X’40’) the
area following the text. The following COBOL coding illustrates the statements
needed in the action program to use the RUN function call:

WORKI NG- STORAGE SECTION.
01 COMMAND-TEXT.

02 CMD-TEXT PlC X(18) VALUE ‘RV JOBN(JOBC),HIGH’.
02 FILLER PlC X(62) VALUE BLANKS.

PROCEDURE DIVISION.

PARA-16.
CALL ‘RUN’ USING COMMAND-TEXT.

The following coding illustrates the same statement in BAL:

1 ‘10 16

CALL RUN,(CMDTXT)

CMDTXT DC CL8O’RV JOBN(JOBC),HIGH’

10-14 UP-9207 ReV. 2



Additional Special Features

When you use this function in a system with the security feature in force (supervisor
generated with ISLOGONSC=YES), the content of command-text changes. The
following COBOL coding illustrates the statements needed to use the RUN function
call in a security environment:

WORKING-STORAGE SECTION.
01 CMD-TXT.

02 USER-ID.
03 FILLER PlC X VALUE ‘(‘.

03 USERID PlC X(5) VALUE ‘USERB’.
03 FILLER PlC X VALUE BLANK.
03 PASSWORD PlC X(6) VALUE ‘PASSWD’.
03 FILLER PlC X(2) VALUE 1) I.

02 RUN-CMD PlC X(80) VALUE ‘RV JOBN.

PROCEDURE DIVISION.

PARA-1B
CALL ‘RUN’ USING COMMAND-TXT.

The user-id field is composed of any alphanumeric characters up to 6 characters in
length. No spaces are permitted in the user-id field. For further details, refer to the
Interactive Services Operating Guide, UP-9972, and the Security Maintenance Utility
Operations Guide, UP-12028.

The password field is composed of up to 8 alphanumeric characters. This field is
optional based on security requirements. No embedded spaces are permitted in the
password field.

The RUN-CMD field is any of the job-initiating commands (RUN, RU, RV, etc.) and
their associated parameters. This field must be 80 characters in length and blank-
filled following the job-initiating command and its parameters.

This security feature is not available in an IMS DDP environment. If a RUN function
is attempted in a routed transaction, an IMS SECURITY VIOLATION error will
result.

The following coding illustrates an example in BAL:

I 10 16

CMDTXT EQU *

USERID DC CL18*(USERID PASSWORD)
RUNCMD DC CL8Ø’RV JOBN’

If the password field is specified, a space character (blank) is required between the
user-id and password fields.
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For example:

(USERID psswd)

If the password field is omitted, no spaces are required following the user-id field.

(USERI D)

The user-id field requires right and left parentheses and a space must immediately
follow the right parenthesis.

For example:

(USERID) RV JOBN

In a nonsecurity environment, ifthe user-id and password fields are presented, they
will be ignored. In a security environment, the user-id and password fields are
optional if the RUN function originated from a transaction entered from a local or
remote workstation. The security parameters will default to those at LOGON.
However, if the fields are present, they will override the user-id and password values
presented when logging on to interactive services. If LOGON is not performed in a
security environment, the user-id and optional password must be specified as part of
the command-text in the CALL RUN function.

If a format error is detected in the user-id and password fields, a PIB status
(subsection 3 25) will be posted If an invalid user id or password is detected, the
transaction will be canceled with an IMS SECURITY VIOLATION message. Any
other system errors will be reported in the following format.

Any preliminary errors encountered by the OS/3 supervisor are passed back to IMS
and posted in both the status and detailed status code fields of the program
information block.

The format of the errors in these fields is:

Status code:

Detailed status code:

Values for xxx are listed in Appendix A of the System Messages Reference Manual,
UP-8076.
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10.7. Performing a SETIME WAIT within an
Action Program

This feature lets the user action program either suspend or delay action until a
specified amount of time elapses. You issue the SCALL function call to use the
SETIME WAIT feature. The COBOL and BAL formats for the SCALL function call
are:

. COBOL format

CALL ‘SCALL’ USING setime-name time-period

. BAL format

[CALL 1 SCALL,(setime,seconds)
1ZG#CALLJ

Both COBOL and BAL function CALL statements contain positional parameters. In
COBOL, the parameters refer to data names of a COBOL action program. In BAL, the
parameters refer to labels of storage locations in a BAL action program. Positional
parameters include setime-name and time-period.

Setime-name is a 6-byte field containing the EBCDIC characters ‘SETIME’.

Time-period is a 2-byte field, half-word aligned. It contains a binary value indicating
the number of seconds the action is to be suspended. The specified time period is the
minumum time that action is suspended. However, the actual time varies depending
on job priorities, and system load and overhead.

In a COBOL action program, you define the setime-name in the working-storage
section:

WORKING-STORAGE SECTION.
77 SETIME-NAME PlC X(6) VALUE ‘SETIME’.

You define the time-period in the work-area field of the linkage section:

01 WORK-AREA.
05 PARAMETER-LIST.

10 TIME-PERIOD PlC 9999 COMP-4.

In a COBOL action program, to suspend the program for 60 seconds:

PROCEDURE DIVISION.
MOVE 60 TO TIME-PERIOD.
CALL ‘SCALL’ USING SETIME-NAME TIME-PERIOD.

In a BAL action program, you define the setime-name as a constant in storage:

1 10 ‘16

SETIME DC CL6’SETIME’
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You define the time-period in seconds in a defined-storage (DS) statement:

1 10 16

WORK DSECT WORK AREA
SECONDS DS H TIME PERIOD

to exercise the feature:

MVI SECONDS,X’60’

I CALL SCALL,(SETIME,SECONDS)

1. ZG#CALLJ

Note: This feature is available only through the IMS multithread product.

Care must be exercised when using this feature, as one job task control block (TCB)
per transaction is allocated for the period. Also, all transaction resources are retained
during this time period.

10.8. Transaction Buffers
Function calls GETMEM and RELMEM allow action programs to acquire and release
blocks of main storage on a transaction-by-transaction basis. These buffers can be
used to pass information from one action program to a successor in a transaction. This
additional memory is assigned to the current transaction and is kept for the duration
of the transaction unless returned by RELMEM. A transaction is permitted to hold up
to three blocks of transaction buffers at a given time.

The size of a transaction buffer is 4,096 bytes. The maximum number of transaction
buffers available to an IMS session is 65,534. The original IMS startup pool can be up
to 32,767 transaction buffers. An additional 32,767 transaction buffers may be
acquired from the IMS storage pool. In setting up an IMS session in the specification
of RESMEM, the size of these transaction buffer pools can be set to this maximum or
less.

Another parameter of RESMEM specifies the number of buffers a single transaction
can acquire; the default is 4. The maximum any single transaction may be permitted
to acquire is 16 of these 4K byte transaction buffers. This limit for the number of
buffers is specified in the IMS configuration. These transaction buffers are assigned to
a transaction as 1 , 2, or 3 blocks in multiples of 4K contiguous bytes.

These blocks of transaction buffers are held for the duration of the transaction unless
returned to the IMS buffer pool by a call to RELMEM. After RELMEM is called to
release a transaction buffer, the buffer is no longer available to the transaction. At the
termination of the transaction, the buffers are automatically returned to the
transaction buffer pool.
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If data is accessed from a transaction buffer that has been released by RELMEM, the
condition of the data is unpredictable.

An attempt to write into a buffer that has been released results in a program check in
the action program.

In the PIB status code 0, the detailed status code returns n, where n is the number of
transaction buffers previously held. The n is 0, 1, or 2 depending on the number of
transaction buffers assigned to the transaction.

An action program acquires this additional main storage by the GETMEM function
call to IMS. The additional area of main storage, the transaction buffer, is assigned to
the transaction issuing the call.

A COBOL action program can acquire, request the availability of, and release
transaction buffers.

10.8.1. COBOL Data Division

Transaction buffers are defined within a COBOL action program as 01 level data-
items in the linkage section of the data division. The definition of transaction buffers
is similar to the definition of the:

. PIB (program information block)

. IMA(input message)

. WA (work area)

. OMA (output message area)

. CDA (continuity data area)

in a COBOL action program.

A transaction buffer in the linkage section may not be referenced prior to the
execution of a call to acquire the buffer, or after a call to release the buffer.
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10.8.2. COBOL Procedure Division

Two function calls, GETMEM and RELMEM, provide the transaction buffer interface
to IMS.

Using GETMEM, the action program may:

. Request allocation of a transaction buffer or buffers

. Acquire transaction buffers previously allocated to the transaction

. Interrogate for the buffers currently allocated to the transaction

The call to RELMEM releases the transaction buffers and returns them to the buffer
pools allocated by RESMEM.

10.8.3. COBOL Action Program Call to Allocate a Transaction Buffer

The COBOL call to allocate a transaction buffer and to make the area addressable by
the action program is:

CALL ‘GETMEM’ USING data-name-i data-name-2

where:

data-name-I
Is the data-name of the linkage section 01 data-item for the transaction
buffer allocated.

data-name- 2
Is the data-name of a full-word binary item containing the number of
4096-byte blocks requested (PlC 9(9) COMP-4 SYNC).

10.8.4. COBOL Call to Get the Address of Previously Allocated
Transaction Buffers

The COBOL source code to get the address or addresses of the transaction buffers
previously allocated to the transaction is:

CALL ‘GETMEM’ USING data-name-i [data-name-2 data-name-3) data-name-4

where:

data-name-i data-name-2 data-name-3
Are the data-names of the linkage section 01 items that map the transaction
buffers.

data - name -4
Is the data-name of the full-word binary item containing the COBOL low
value of zero (PlC 9(9) COMP-4 SYNC).

10-20 UP-9207 Rev. 2



Additional Special Features

10.85. Determining Buffers Currently Allocated to a Transaction

The COBOL source code to determine the buffers allocated to the transaction is:

CALL ‘GETMEM’ USING data-namel data-name-2

where:

data-name-i
Is the name of a 12-byte area in the action program. This area may not be a
linkage section 01 item. This area is divided into three 4-byte words.

data-name-2
Is the data-name of a full-word binary item that contains a value of zero.

Notes: The action program may interrogate the 12-byte area data-name-i after
the call to determine the address of buffers currently allocated to the
transaction.

The high-order byte contains the size of the transaction buffer.

The three least significant bytes of the data-name-i words contain the
address of a transaction buffer or a zero, when the buffer is not allocated.

When one buffer is allocated, the first word contains the address and the
other words contain zero.

When two buffers are allocated, the first two words contain addresses and
the third word contains zero.

10.8.6. Releasing from One to Three Transaction Buffers

The COBOL source code to release from one to three transaction buffers is:

CALL 3RELMEM’ USING data-name-i [data-name-2 data-name-3)

where:

data-name-i data-name-2 data-name-3
Are the linkage section data-names of the transaction buffers to be released.

A call to GETMEM can be issued to reacquire buffers previously released by
RELMEM. These buffers are reinitialized to 0.
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10.8.7. Programming Considerations

The transaction buffer data-names should not be included in the procedure division
USING statement.

The diagnostic message 0054, ‘Number of records in linkage section not equal to
number of arguments in the USING list. USING list accepted’ occurs when action
programs contain transaction buffers and should be ignored.

Calls to GETMEM for allocating transaction buffers or acquiring the addresses of
previously allocated transaction buffers result in the generation of procedure division
USING type code following the call. This code updates the table of cover register
values used to access the transaction buffers.

Subsection 12.12 illustrates a snap dump of a program containing transaction buffers.

10.8.8. Acquiring a Transaction Buffer

To acquire a transaction buffer, the action program issues the following call to IMS:

FZG#CALL1 SCALL,(string,address,number)
1CALL I

where:

string
Is the address of a field containing the EBCDIC character string GETMEM

address
Upon successful execution of the call, points to a word which contains the
address of the first of the contiguous transaction buffers available to the user

number
The address of a word containing a binary number between 1 and 16 (the
maximum number of 4K blocks a transaction may use for transaction
buffers)

The sum of the previously acquired buffers plus this current number cannot
exceed the number set in RESMEM at IMS configuration or start up.

A maximum of three blocks of transaction buffers can be held by a transaction at any
given time.

Note: The addresses of the transaction buffers should not be kept in the CDA, but
they must be requested in each program with a call to GETMEM and number
set to 0.
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10.8.9. Querying the Number of Transaction Buffers Previously Allocated

To query the number of transaction buffers previously allocated, the call is:

IZG#CALL1 I (str ing, address,number)
1CALL S

where:

string
Is the address of a field containing the EBCDIC character string GETMEM.

address
Points to a list of three words, in which is returned the address of the
transaction buffer in the low-order byte, and the number of contiguous 4K
blocks of transaction buffers allocated in the high-order byte of each word.

When the high-order byte of the word contains a 0, then the buffer has not
been allocated.

number
Is the address of a full word of zeros.

10.8.10. Returning Transaction Buffers to Main Storage

To return a transaction buffer or buffers to main storage, an action program issues the
following call to IMS:

FZG#CALL1 SCALL,(string[,address))
1CALL S

where:

string
Is the address of a field containing the EBCDIC character string RELMEM.

address
Contains a list of up to three full words with the addresses of the transaction
buffers being returned. The last entry in the list must be an X’80’ in the high-
order byte to indicate the end of the list.

If RELMEM is issued without an address of a specific list of full words, all transaction
buffers previously acquired by the transaction are released.
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10.8.11. Returning Status Codes

IMS returns to action programs the status code and detailed status code of the latest
function call in the PIB of the action program.

A successful call to RELMEM sets the status code (SC) and the detailed status code
(DC) in the PIB toO.

A successful call to GETMEM sets the status code to 0 and the detailed status code to
0, 1, or 2.

A GETMEM or RELMEM error returns a 3 in the STATUS CODE field, and in the
DETAILED-STATUS-CODE field ofthe PIB. The detailed status codes are listed
along with their meanings in Appendix D.

Table 10-2 lists the GETMEM status codes and detailed status codes, and Table 10-3
lists the RELMEM status codes and detailed status codes. Also, see subsection 3.5,
“Obtaining Completion Status (STATUS-CODE),” and subsection 3.6, “Obtaining
Additional Status Information (DETAILED-STATUS-CODE),” for information on
testing the value of the status codes returned to the PIB for the function called.

The error status codes 03 xx are returned to the user program only if ERET=YES is
specified in the PROGRAM section at IMS configuration.

If ERET=NO is specified and a major error occurs, the action program is terminated (
abnormally according to the IMS specification. \
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Table 102. GETMEM Status Codes and Detailed Status Codes

Status Code Detailed Status
(Decimal) Code Explanation

(Decimal)

0 0 No error

0 n n = number of blocks of transaction buffers requested. The n is 0,
1, or 2, depending on the number of blocks of transaction buffers
previously assigned to the transaction.

3 1 Incorrect number of parameters submitted with the request for the
transaction buffer.

3 3 Incorrect parameter value. The address passed to receive the
address of a transaction buffer or the field to specify the number of
transaction buffers is not full-word aligned.

3 10 Illegal function requested. This error code is returned after three
GETMEM calls have been issued. No transaction buffer is made
available.

3 12 Required module not included in configuration. The parameter
RESMEM was not defined at configuration time. Therefore, the
modules supporting the function GETMEM are not available for the
current MS.

3 1.4 Insufficient space. The transaction buffer pool is depleted and the
expansion increment exhausted. This error code is returned if a
contiguous block of space is not available. The error code is also
returned if, at IMS start up, the RESMEM parameters were
overridden with zero.
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Table 10-3. RELMEM Status Codes and Detailed Status Codes

Status Code Detailed Status
(Decimal) Code Explanation

(Decimal)

0 0 No error

3 1 Incorrect number of parameters submitted with the request to
release the transaction buffer.

3 3 Incorrect parameter value. The address of the list of transaction
buffers to be released is not a full-word address.

3 5 Transaction buffer not allocated. One of the addresses submitted in
the list of transaction buffers to be released is not pointing to a
transaction buffer assigned to the transaction. The value remains
unchanged, and the command is terminated with the error code.

3 12 Required module not in configuration. To activate the acquisition of
transaction buffers, the keyword RESMEM is specified in the IMS
OPTIONS section at configuration time.

10.9. Opening Files from an Action Program
Function calls OPEN and CLOSE allow action programs to open or close data files
from within user written action programs. The COBOL and BAL formats for OPEN
and CLOSE function calls are:

. COBOL format

CALL ‘fOPEN 1’ USING filename.
1CL0SES

. BAL format

fCALL 1. JOPEN 1 ,(filename)
1ZG#CALLJ 1CLOSEJ

The OPEN and CLOSE function calls are intended to address the operational
problems associated with sharing files between IMS and batch applications. These
function calls allow the user to construct action programs that open or close related
groups of files. The resulting transactions should be limited to use by the IMS
administrator.
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10m9.1. Action Program Structure

While the OPEN and CLOSE functions may be used in any action program, it is
recommended that their use be confined to constructing transactions thatjust open or
close a predetermined list of files.

Because any given file may be in use at the time the OPEN or CLOSE function call is
issued, the structure of the action program must include a PIB status check after each
function call. If the function could not be completed, the program can be written to
either repeat that function call or issue a SETIME WAIT before repeating the call.
When the entire list offiles has been successfully opened or closed, the program -- and
transaction -- terminates.

The following are some guidelines in using the OPEN and CLOSE function calls:

. The files to be opened or closed need not be assigned to the action.

. MIRAM files with sequential views must be addressed using only the filename of
the primary view. The status posted will always reflect the state ofthe primary
view of the file regardless of errors encountered on secondary sequential views.
This is consistent with the ZZOPN and ZZCLS treatment of sequential views. If
an attempt is made to use a secondary view filename which is eight characters in
length, the primary filename is defaulted to and used for the OPEN/CLOSE
function.

. A test mode environment (ZZTMD) has no effect on OPEN or CLOSE functions.

10.9.2. Error Conditions

OPEN or CLOSE functions must be issued from within action programs originating
from a master terminal. They must not address common storage data files or internal
IMS files. In case of any of these invalid situations, an invalid function request, 0307,
is posted in the PIB.

If a close function is issued to a file in which at least one thread has ben marked for
rollback, the file is considered currently in use and cannot be closed. In this event, a
PIB status of 01 00 is posted. This can occur when before image records have been
written to the AUDFILE for a given file and the transaction is still active.

It is recommended that a transaction not attempt to close a file that is marked for
rollback by that same transaction.
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Section 11
Compiling, Linking, and Storing Action
Programs

1 1 1 R Preparing Action Programs for Online Processing
After you write a COBOL or BAL action program or subprogram, you must do the
following:

1. Compile or assemble the action program or subprogram (11.1).

2. Link-edit the program to create a load module (11.2).

3. Store the program in the appropriate load library (11.3).

4. Identify the program to IMS in a PROGRAM section of the configuration. (See the
IMS System Support Functions Programming Guide, UP-11907.)

5. Identify the load library in the job control stream at IMS start-up, unless
programs are stored in the system load library, $Y$LOD. (See UP-11907.)

This section tells you how to compile (or assemble) and link your action programs and
subprograms and where to store them for use during the online IMS session. For
additional information on the job control statements and procedures shown in the
examples, refer to the current versions of the Job Control Programming Guide,
UP-9986, and the appropriate language manual.
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1 1i Compiling or Assembling Action Programs
You assemble a basic assembly language action program or subprogram the same way
as any other BAL program.

You compile a COBOL action program or subprogram the same way as other COBOL
programs, with one exception. That exception is different for 1974 American National
Standard COBOL and extended COBOL and also depends on whether the program is
sharable, nonsharable (serially reusable), or reentrant.

11.2.1. Sharable, Nonsharable (Serially Reusable), or Reentrant
COBOL Programs

To compile a sharable or serially reusable 1974 COBOL program, include the job
control statement:

/1 PARAM IMSCOD=YES

To compile a sharable or serially reusable extended COBOL program, include the job
control statement:

II PARAM OIJT=(M)

To compile a reentrant 1974 COBOL program, include the job control statement:

1/ PARAM IMSCOD=REN

The COBOL compiler checks for IMS language restrictions and issues diagnostics
when you compile your serially reusable programs with the IMSCOD=YES or
OUT=(M) parameters. However, if your program is not written to sharable standards
(for instance, the procedure division contains statements that move data to the
working-storage section), you cannot compile it with IMSCOD=YES or OUT=(M).

To share COBOL action programs or subprograms, you must specify the TYPE=SHR
and SHRDSIZE parameters in your IMS configuration in addition to including the
shared code PARAM statement at compilation time. You can share action programs
only in multithread IMS.

Specify the TYPE=RNT parameter in your IMS configuration, and compile the
program with the IMSCOD=REN parameter when you use 1974 COBOL reentrant
action programs or subprograms. (See 2.3 for restrictions.)

Increase the work area size on the WORKSIZE parameter in your IMS configuration
to include the compiler’s object program reentrancy control size. Include this
additional area in your work area size whenever you compile the program with the
IMSCOD=REN parameter (even if you specify TYPE=SER or TYPE=SHR in your IMS
configuration).
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To compile a nonsharable 1974 COBOL program, include the job control statement:

ii PARAM CALLST=YES

to assure the proper linkages to IMS at CALL interrupts. However, the compiler does
not check for IMS language restrictions when you use CALLST=YES instead of
IMSCOD=YES or IMSCOD=REN.

There is no special PARAM statement for compiling nonsharable extended COBOL
action programs. When you omit PARAM OUT=(M), the compiler does not check for
IMS language restrictions and you receive the COBOL error message:

140 NO EXIT PROGRAM NOR RETURN STATEMENT ASSOCIATED WITH
ENTRY OR USING STATEMENT

You can ignore this message.

Table 11-1 summarizes the use of PARAM statements for sharable, nonsharable
(serially reusable), and reentrant COBOL action programs.

Table 1 1-1. Compiling Sharable, Nonsharable, and Reentrant COBOL Action Programs

1974 COBOL Extended COBOL

Sharable Include /1 PARAM IMSCOD=YES. Include 1/ PARAM OUT=(M).
Action Compiler checks for MS Compiler checks for MS
Program language restrictions. language restrictions.

Nonsharable Include 1/ PARAM CALLST=YES. No substitute for /1 PARAM OLJT=(M). Compiler
Action Assures proper linkages to lMS at CALL does not check for IMS language restrictions.
Program interrupts. Compiler does not check for Generates error message which can be ignored.

IMS language restrictions.

Reentrant Include If PARAM IMSCOD=REN. Not supported.
Action Compiler checks for MS language
Program restrictions.

For a shared COBOL action program, the size ofthe volatile data area is printed in
decimal in the compilation summary listing. The format of this message is:

SHARED CODE VOLATILE DATA AREA=nnnn BYTES

Multithread IMS uses the shared code volatile data area to save and restore data at
CALL interrupts. It is not used in single-thread IMS.
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Use this size for the SHRDSIZE parameter specification in the ACTION section of
your IMS configuration. If the action includes more than one COBOL action program,
use the largest shared code volatile data area for this specification.

In the compilation summary listing for reentrant 1974 COBOL action programs, the
additional IMS work area needed by the object program is printed in decimal. The
format of this message is:

REENTRANCY CONTROL=nnnnnn WORKAREA BYTES
(NOT INCLUDING PROGRAM DEFINED DATA AREAS)

This additional work area is used by the object program for its control variables.

Add this additional work area to the WORKSIZE parameter specified in the ACTION
section of your IMS configuration. The work area size must be large enough to
accommodate the maximum program data area size and the sum of all concurrently
active object program reentrancy control areas.

If you do not specify a large enough work area, program data areas are destroyed, and
the action program may be abnormally terminated.

11.2.2. Job Control for Compiling COBOL Action Programs

To compile a 1974 COBOL action program or subprogram, you can use either the
COBL74 job control procedure (jproc) or the EXEC COBL74 job control statement

Figure 11-1 uses the jproc and assumes that the source program, MYPROG, is filed in
the system source library, $Y$SRC. The program is sharable.

ii JOB PROGI

//MYPROG COBL74 IN=(RES)

/1 PARAM IMSCOD=YES

/&

1/ FIN

Figure 1 1-1. Compiling a COBL74 Action Program Using Jproc
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When you use the EXEC COBL74 job control statement, you must allocate a printer
and three work files for the COBOL compiler. In Figure 11-2, the source program is
embedded in the job control stream. The program is not sharable.

II JOB PROG2

1/ DVC 20 II LFD PRNTR

Ii WORK1

II WORK2

II WORK3

1/ EXEC COBL74

Ii PARAM CALLST=YES

/s

. source program

/1 FIN

Figure 1 1-2. Compiling a COBL74 Action Program Using Standard Job Control

To compile an extended COBOL action program or subprogram, you can use either the
COBOL jproc or the EXEC COBOL job control statement.

Figure 11-3 executes the extended COBOL compiler using the COBOLjproc. In this
example, the source program is embedded in the job control stream, and the program
is sharable.

// JOB PROG3

// COBOL

// PARAM OUT=(M)

/s

. source program

// FIN

Figure 1 1-3. Compiling an Extended COBOL Action Program Using Jproc
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Figure 11-4 uses the EXEC COBOLjob control statement and assumes that the
source program, MYPROG, is filed in a user source library, SRCIN. Notice that a
device assignment set is required for the user source library. The program is sharable.

Ii JOB PROG4

1/ DVC 20 II LFD PRNTR

II DVC 50 II VOL DISKØI /1 LBL SRCLIB II LFD SRCIN

1/ WORKI

II WORK2

/1 WORK3

1/ EXEC COBOL

1/ PARAM IN=MYPROG/SRCIN

II PARAM OIJT=(M)

I&

II FIN

Figure 1 1-4. Compiling an Extended COBOL Action Program Using
Standard Job Control

1 1 .2.3. Job Control for Assembling BAL Action Programs

You assemble BAL action programs and subprograms the same way as other BAL
programs, using the ASM jproc or the EXEC ASM job control statement.

Figure 11-5 uses the ASM jproc and assumes the source program, ASMPRG, is filed in
the system source library, $Y$SRC.

II JOB PROG5

//ASMPRG ASM IN=(RES)

/&

II FIN

Figure 1 1-5. Assembling a BAL Action Program Using Jproc
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Figure 11-6 uses the EXEC ASM job control statement and takes source input from
the job control stream. You must allocate a printer and two work files for the
assembler.

II JOB PROG6

Ii DVC 20 1/ LFD PRNTR

/1 WORK 1

1/ WORK2

ii EXEC ASM

Is

. source program

1*

II FIN

Figure 1 1-6. Assembling a BAL Action Program Using Standard Job Control

1 1 3. Link-Editing Action Programs
After you obtain a clean action program compilation or assembly, you must link-edit
the program and store it in the appropriate load library. Load libraries are discussed
in 11.4.

You can use the LINKjob control procedure for a BAL program or for a COBOL
program compiled with PARAM IMSCOD=YES, PARAM IMSCOD=REN, or PARAM
OUT=(M). You must use the EXEC LNKEDT job control statement for nonsharable
COBOL action programs.

On the LlNKjproc, you must specify the OUT parameter to store the action program
in a load library:

ii LINK action-program-name, OUT= f(vol-ser-no,labet)

l(RE5,5Y50D)

For example:

II LINK MYPROG,OUT=(RES,5Y$LOD)

If you want to give the action program load module a different name than the object
module, use this format:

lIload-module-name LINK object-module-name,
OIJT= f(vol-ser-no,label)

1(RES,$Y$LOD)
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Figure 11-7 uses the jproc to link-edit an object module called MYPROG and create a
load module called CREDIT. Output is to LOADLIB. You do not need a device
assignment for LOADLIB because the LlNKjproc generates it from your OUT
specification.

/1 JOB LINK

//CREDIT LINK MYPROG,OUT(IMSVOL,LOADLIB)

/&

II FIN

Figure 1 1-7. Link-Editing an Action Program Using iproc

When you execute the linkage editor using standard job control, you need a LOADM
statement to name the load module and INCLUDE statements for the action program
object module and the IMS link module, ZF#LINK.

A nonsharable extended COBOL action program or subprogram also requires an
ENTER statement. The ENTER statement must be the last linkage editor control
statement in your job control stream.

Figure 11-8 shows a standard job control stream for the linkage editor. The linkage
editor requires a printer file and one work file. You can omit the printer file if you
assigned one to the compiler in the same job control stream. Output is to the system
load library, $Y$LOD; a device assignment is not needed for this file.

/1 JOB LNKEDT

II DVC 20 /1 LFD PRNTR

II WORK 1

ii EXEC LNKEDT

1/ PARAM OUT=$Y$LOD

Is
LOADM CREDIT

INCLUDE MYPROG (EJ
INCLUDE ZF#LINK,$Y$OBJ

ENTER MYPROG ®
1*

11 FIN

Notes:

cD For extended COBOL, the object module name is appended with 00.

G:: Required only for nonsharable extended COBOL programs.

Figure 1 1-8. Link-Editing an Action Program Using Standard Job Control
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Figure 11-9 shows ajob control stream for compiling and linking a 1974 COBOL
action program, using both the COBL74 and LlNKjprocs. The action program is
stored in the LOAD action program library (see 11.4). The LlNKjproc generates a
device assignment for the load library.

II JOB COBL

//MYPROG COBL74 IN=(RES)

/1 PARAM IMSCOD=REN

//CREDIT LINK MYPROG,OUT=(IMSVOL, LOAD)

/&

/1 FIN

Figure 1 19. Compiling and Linking a COBOL Action Program Using iproc

Figure 11-1 0 shows a job control stream for assembling and linking a BAL action
program, using standard job control. A device assignment set is required for the
output file, LOADLIB.

1/ JOB ASML

II DVC 20 ii LFD PRNTR

1/ DVC 50 II VOL IMSVOL Ii LBL LOADLIB 1/ LFD LOADLI8

/1 WORK 1

1/ WORK2

ii EXEC ASM

. source program

1*

II WORK I

/1 EXEC LNKEDT

/1 PARAM OUTLOADLIB

Is
LOADM PAYROL

INCLUDE ASMPRG

INCLUDE ZF#LINK,$YSOBJ
1*

11 FIN

Figure 1 1-10. Assembling and Linking a BAL Action Program Using Standard Job Control
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1 1 A. Storing Action Programs in a Load Library
When you link-edit an action program, you must specify the load library where you
want it stored. IMS has specific requirements for storing action programs.

The first requirement is that all your action programs must reside in the same load
library.

The load library you choose depends on whether or not you configure the fast load
feature by specifying FASTLOAD=YES in the OPTIONS section of your IMS
configuration. (See the IMS System Support Functions Programming Guide,
UP-11907.) The fast load feature improves online performance in applications with
large action programs or frequent action program loading.

If you configure fast loading, place all action programs in a separate action program
load library in unblocked format. You assign this library at IMS start-up with the
LFD-name LOAD. At start-up, you also assign the fast load file, LDPFILE. The first
time a transaction calls on a particular action program, IMS copies the program from
LOAD to the LDPFILE. After that, action programs are loaded from LDPFILE.

If you do not want fast loading, you can store your action programs in either of two
libraries (but all in the same library):

1 . The system load library, $Y$LOD

2. The library containing your online IMS load module. This library is identified at
configuration time by the LIBL parameter of the IMSCONF jproc.

To improve performance after link editing your action program, put the program
module in block format, using the BLK librarian control statement. (Refer to the
System Service Programs (5SF) Programming Reference Manual, UP-8842.)

Note: Ifyou use downline loading (10.1), store your universal terminal system
(UTS) programs in $Y$LOD or in the library containing the online IMS load
module. Do not store UTS programs in the LOAD action program library.
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1 1 5. Replacing Action Programs in the Load Library
during Online Processing

You can replace action programs in the load library while IMS is online, whether or
not you use the fast load feature. However, you cannot replace resident subprograms
during online processing.

You replace an action program in the $Y$LOD, LOAD, or other load library by
recompiling (or reassembling) and relinking, or by applying a patch (COR). For an
explanation of the COR function, see the System Service Programs (5SF) Operating
Guide, UP-8841.

When you use the fast load feature, you must insert the statement

/1 DD ACCESS=EXCR

in the device assignment set for the LOAD library in the compile and link or COR job
control stream.

The job control stream in Figure 11-11 recompiles and links a 1974 COBOL action
program for output to the LOAD file. This example assumes you use the fast load
feature.

II JOB RECOMP

II DVC 50 II VOL IMSVOL /1 DD ACCESS=EXCR 1/ LBL LOAD II LFD LOAD

//MYPROG COBL74 IN=(RES)

/1 PARAM IMSCOD=YES

//CREDIT LINK MYPROG,OUT=(IMSVOL,LOAD)

1/ FIN

Figure 1 1-1 1. Recompiling and Linking an Action Program during Online Processing

After replacing the action program in the load library, issue the ZZPCH master
terminal command. The next time a transaction calls on the action program, IMS
loads the new version from the load library. When you use the fast load feature, IMS
copies the new version to the LDPFILE. The ZZPCH master terminal command is
described in the IMS Terminal Users Guide, UP-9208.

Follow the same procedure to add an action program to the load library that is missing
at start-up. Of course, the program must be defined in a PROGRAM section of the
IMS configuration.

When you use the fast load feature, do not use ALTER statements in the job control
steam at IMS start-up. When you do not use fast loading, you can insert ALTER
statements in the start-up job control stream to make temporary changes to action
programs.
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Section 11
Compiling, Linking, and Storing Action
Programs

1 1 1 R Preparing Action Programs for Online Processing
After you write a COBOL or BAL action program or subprogram, you must do the
following:

1. Compile or assemble the action program or subprogram (11.1).

2. Link-edit the program to create a load module (11.2).

3. Store the program in the appropriate load library (11.3).

4. Identify the program to IMS in a PROGRAM section of the configuration. (See the
IMS System Support Functions Programming Guide, UP-11907.)

5. Identify the load library in the job control stream at IMS start-up, unless
programs are stored in the system load library, $Y$LOD. (See UP-11907.)

This section tells you how to compile (or assemble) and link your action programs and
subprograms and where to store them for use during the online IMS session. For
additional information on the job control statements and procedures shown in the
examples, refer to the current versions of the Job Control Programming Guide,
UP-9986, and the appropriate language manual.

UP.9207 Rev. 2 114



Compiling, Linking, and Storing Action Programs

1 1i Compiling or Assembling Action Programs
You assemble a basic assembly language action program or subprogram the same way
as any other BAL program.

You compile a COBOL action program or subprogram the same way as other COBOL
programs, with one exception. That exception is different for 1974 American National
Standard COBOL and extended COBOL and also depends on whether the program is
sharable, nonsharable (serially reusable), or reentrant.

11.2.1. Sharable, Nonsharable (Serially Reusable), or Reentrant
COBOL Programs

To compile a sharable or serially reusable 1974 COBOL program, include the job
control statement:

/1 PARAM IMSCOD=YES

To compile a sharable or serially reusable extended COBOL program, include the job
control statement:

II PARAM OIJT=(M)

To compile a reentrant 1974 COBOL program, include the job control statement:

1/ PARAM IMSCOD=REN

The COBOL compiler checks for IMS language restrictions and issues diagnostics
when you compile your serially reusable programs with the IMSCOD=YES or
OUT=(M) parameters. However, if your program is not written to sharable standards
(for instance, the procedure division contains statements that move data to the
working-storage section), you cannot compile it with IMSCOD=YES or OUT=(M).

To share COBOL action programs or subprograms, you must specify the TYPE=SHR
and SHRDSIZE parameters in your IMS configuration in addition to including the
shared code PARAM statement at compilation time. You can share action programs
only in multithread IMS.

Specify the TYPE=RNT parameter in your IMS configuration, and compile the
program with the IMSCOD=REN parameter when you use 1974 COBOL reentrant
action programs or subprograms. (See 2.3 for restrictions.)

Increase the work area size on the WORKSIZE parameter in your IMS configuration
to include the compiler’s object program reentrancy control size. Include this
additional area in your work area size whenever you compile the program with the
IMSCOD=REN parameter (even if you specify TYPE=SER or TYPE=SHR in your IMS
configuration).
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To compile a nonsharable 1974 COBOL program, include the job control statement:

ii PARAM CALLST=YES

to assure the proper linkages to IMS at CALL interrupts. However, the compiler does
not check for IMS language restrictions when you use CALLST=YES instead of
IMSCOD=YES or IMSCOD=REN.

There is no special PARAM statement for compiling nonsharable extended COBOL
action programs. When you omit PARAM OUT=(M), the compiler does not check for
IMS language restrictions and you receive the COBOL error message:

140 NO EXIT PROGRAM NOR RETURN STATEMENT ASSOCIATED WITH
ENTRY OR USING STATEMENT

You can ignore this message.

Table 11-1 summarizes the use of PARAM statements for sharable, nonsharable
(serially reusable), and reentrant COBOL action programs.

Table 1 1-1. Compiling Sharable, Nonsharable, and Reentrant COBOL Action Programs

1974 COBOL Extended COBOL

Sharable Include /1 PARAM IMSCOD=YES. Include 1/ PARAM OUT=(M).
Action Compiler checks for MS Compiler checks for MS
Program language restrictions. language restrictions.

Nonsharable Include 1/ PARAM CALLST=YES. No substitute for /1 PARAM OLJT=(M). Compiler
Action Assures proper linkages to lMS at CALL does not check for IMS language restrictions.
Program interrupts. Compiler does not check for Generates error message which can be ignored.

IMS language restrictions.

Reentrant Include If PARAM IMSCOD=REN. Not supported.
Action Compiler checks for MS language
Program restrictions.

For a shared COBOL action program, the size ofthe volatile data area is printed in
decimal in the compilation summary listing. The format of this message is:

SHARED CODE VOLATILE DATA AREA=nnnn BYTES

Multithread IMS uses the shared code volatile data area to save and restore data at
CALL interrupts. It is not used in single-thread IMS.
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Use this size for the SHRDSIZE parameter specification in the ACTION section of
your IMS configuration. If the action includes more than one COBOL action program,
use the largest shared code volatile data area for this specification.

In the compilation summary listing for reentrant 1974 COBOL action programs, the
additional IMS work area needed by the object program is printed in decimal. The
format of this message is:

REENTRANCY CONTROL=nnnnnn WORKAREA BYTES
(NOT INCLUDING PROGRAM DEFINED DATA AREAS)

This additional work area is used by the object program for its control variables.

Add this additional work area to the WORKSIZE parameter specified in the ACTION
section of your IMS configuration. The work area size must be large enough to
accommodate the maximum program data area size and the sum of all concurrently
active object program reentrancy control areas.

If you do not specify a large enough work area, program data areas are destroyed, and
the action program may be abnormally terminated.

11.2.2. Job Control for Compiling COBOL Action Programs

To compile a 1974 COBOL action program or subprogram, you can use either the
COBL74 job control procedure (jproc) or the EXEC COBL74 job control statement

Figure 11-1 uses the jproc and assumes that the source program, MYPROG, is filed in
the system source library, $Y$SRC. The program is sharable.

ii JOB PROGI

//MYPROG COBL74 IN=(RES)

/1 PARAM IMSCOD=YES

/&

1/ FIN

Figure 1 1-1. Compiling a COBL74 Action Program Using Jproc
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When you use the EXEC COBL74 job control statement, you must allocate a printer
and three work files for the COBOL compiler. In Figure 11-2, the source program is
embedded in the job control stream. The program is not sharable.

II JOB PROG2

1/ DVC 20 II LFD PRNTR

Ii WORK1

II WORK2

II WORK3

1/ EXEC COBL74

Ii PARAM CALLST=YES

/s

. source program

/1 FIN

Figure 1 1-2. Compiling a COBL74 Action Program Using Standard Job Control

To compile an extended COBOL action program or subprogram, you can use either the
COBOL jproc or the EXEC COBOL job control statement.

Figure 11-3 executes the extended COBOL compiler using the COBOLjproc. In this
example, the source program is embedded in the job control stream, and the program
is sharable.

// JOB PROG3

// COBOL

// PARAM OUT=(M)

/s

. source program

// FIN

Figure 1 1-3. Compiling an Extended COBOL Action Program Using Jproc
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Figure 11-4 uses the EXEC COBOLjob control statement and assumes that the
source program, MYPROG, is filed in a user source library, SRCIN. Notice that a
device assignment set is required for the user source library. The program is sharable.

Ii JOB PROG4

1/ DVC 20 II LFD PRNTR

II DVC 50 II VOL DISKØI /1 LBL SRCLIB II LFD SRCIN

1/ WORKI

II WORK2

/1 WORK3

1/ EXEC COBOL

1/ PARAM IN=MYPROG/SRCIN

II PARAM OIJT=(M)

I&

II FIN

Figure 1 1-4. Compiling an Extended COBOL Action Program Using
Standard Job Control

1 1 .2.3. Job Control for Assembling BAL Action Programs

You assemble BAL action programs and subprograms the same way as other BAL
programs, using the ASM jproc or the EXEC ASM job control statement.

Figure 11-5 uses the ASM jproc and assumes the source program, ASMPRG, is filed in
the system source library, $Y$SRC.

II JOB PROG5

//ASMPRG ASM IN=(RES)

/&

II FIN

Figure 1 1-5. Assembling a BAL Action Program Using Jproc
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Figure 11-6 uses the EXEC ASM job control statement and takes source input from
the job control stream. You must allocate a printer and two work files for the
assembler.

II JOB PROG6

Ii DVC 20 1/ LFD PRNTR

/1 WORK 1

1/ WORK2

ii EXEC ASM

Is

. source program

1*

II FIN

Figure 1 1-6. Assembling a BAL Action Program Using Standard Job Control

1 1 3. Link-Editing Action Programs
After you obtain a clean action program compilation or assembly, you must link-edit
the program and store it in the appropriate load library. Load libraries are discussed
in 11.4.

You can use the LINKjob control procedure for a BAL program or for a COBOL
program compiled with PARAM IMSCOD=YES, PARAM IMSCOD=REN, or PARAM
OUT=(M). You must use the EXEC LNKEDT job control statement for nonsharable
COBOL action programs.

On the LlNKjproc, you must specify the OUT parameter to store the action program
in a load library:

ii LINK action-program-name, OUT= f(vol-ser-no,labet)

l(RE5,5Y50D)

For example:

II LINK MYPROG,OUT=(RES,5Y$LOD)

If you want to give the action program load module a different name than the object
module, use this format:

lIload-module-name LINK object-module-name,
OIJT= f(vol-ser-no,label)

1(RES,$Y$LOD)
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Figure 11-7 uses the jproc to link-edit an object module called MYPROG and create a
load module called CREDIT. Output is to LOADLIB. You do not need a device
assignment for LOADLIB because the LlNKjproc generates it from your OUT
specification.

/1 JOB LINK

//CREDIT LINK MYPROG,OUT(IMSVOL,LOADLIB)

/&

II FIN

Figure 1 1-7. Link-Editing an Action Program Using iproc

When you execute the linkage editor using standard job control, you need a LOADM
statement to name the load module and INCLUDE statements for the action program
object module and the IMS link module, ZF#LINK.

A nonsharable extended COBOL action program or subprogram also requires an
ENTER statement. The ENTER statement must be the last linkage editor control
statement in your job control stream.

Figure 11-8 shows a standard job control stream for the linkage editor. The linkage
editor requires a printer file and one work file. You can omit the printer file if you
assigned one to the compiler in the same job control stream. Output is to the system
load library, $Y$LOD; a device assignment is not needed for this file.

/1 JOB LNKEDT

II DVC 20 /1 LFD PRNTR

II WORK 1

ii EXEC LNKEDT

1/ PARAM OUT=$Y$LOD

Is
LOADM CREDIT

INCLUDE MYPROG (EJ
INCLUDE ZF#LINK,$Y$OBJ

ENTER MYPROG ®
1*

11 FIN

Notes:

cD For extended COBOL, the object module name is appended with 00.

G:: Required only for nonsharable extended COBOL programs.

Figure 1 1-8. Link-Editing an Action Program Using Standard Job Control
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Figure 11-9 shows ajob control stream for compiling and linking a 1974 COBOL
action program, using both the COBL74 and LlNKjprocs. The action program is
stored in the LOAD action program library (see 11.4). The LlNKjproc generates a
device assignment for the load library.

II JOB COBL

//MYPROG COBL74 IN=(RES)

/1 PARAM IMSCOD=REN

//CREDIT LINK MYPROG,OUT=(IMSVOL, LOAD)

/&

/1 FIN

Figure 1 19. Compiling and Linking a COBOL Action Program Using iproc

Figure 11-1 0 shows a job control stream for assembling and linking a BAL action
program, using standard job control. A device assignment set is required for the
output file, LOADLIB.

1/ JOB ASML

II DVC 20 ii LFD PRNTR

1/ DVC 50 II VOL IMSVOL Ii LBL LOADLIB 1/ LFD LOADLI8

/1 WORK 1

1/ WORK2

ii EXEC ASM

. source program

1*

II WORK I

/1 EXEC LNKEDT

/1 PARAM OUTLOADLIB

Is
LOADM PAYROL

INCLUDE ASMPRG

INCLUDE ZF#LINK,$YSOBJ
1*

11 FIN

Figure 1 1-10. Assembling and Linking a BAL Action Program Using Standard Job Control
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1 1 A. Storing Action Programs in a Load Library
When you link-edit an action program, you must specify the load library where you
want it stored. IMS has specific requirements for storing action programs.

The first requirement is that all your action programs must reside in the same load
library.

The load library you choose depends on whether or not you configure the fast load
feature by specifying FASTLOAD=YES in the OPTIONS section of your IMS
configuration. (See the IMS System Support Functions Programming Guide,
UP-11907.) The fast load feature improves online performance in applications with
large action programs or frequent action program loading.

If you configure fast loading, place all action programs in a separate action program
load library in unblocked format. You assign this library at IMS start-up with the
LFD-name LOAD. At start-up, you also assign the fast load file, LDPFILE. The first
time a transaction calls on a particular action program, IMS copies the program from
LOAD to the LDPFILE. After that, action programs are loaded from LDPFILE.

If you do not want fast loading, you can store your action programs in either of two
libraries (but all in the same library):

1 . The system load library, $Y$LOD

2. The library containing your online IMS load module. This library is identified at
configuration time by the LIBL parameter of the IMSCONF jproc.

To improve performance after link editing your action program, put the program
module in block format, using the BLK librarian control statement. (Refer to the
System Service Programs (5SF) Programming Reference Manual, UP-8842.)

Note: Ifyou use downline loading (10.1), store your universal terminal system
(UTS) programs in $Y$LOD or in the library containing the online IMS load
module. Do not store UTS programs in the LOAD action program library.
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1 1 5. Replacing Action Programs in the Load Library
during Online Processing

You can replace action programs in the load library while IMS is online, whether or
not you use the fast load feature. However, you cannot replace resident subprograms
during online processing.

You replace an action program in the $Y$LOD, LOAD, or other load library by
recompiling (or reassembling) and relinking, or by applying a patch (COR). For an
explanation of the COR function, see the System Service Programs (5SF) Operating
Guide, UP-8841.

When you use the fast load feature, you must insert the statement

/1 DD ACCESS=EXCR

in the device assignment set for the LOAD library in the compile and link or COR job
control stream.

The job control stream in Figure 11-11 recompiles and links a 1974 COBOL action
program for output to the LOAD file. This example assumes you use the fast load
feature.

II JOB RECOMP

II DVC 50 II VOL IMSVOL /1 DD ACCESS=EXCR 1/ LBL LOAD II LFD LOAD

//MYPROG COBL74 IN=(RES)

/1 PARAM IMSCOD=YES

//CREDIT LINK MYPROG,OUT=(IMSVOL,LOAD)

1/ FIN

Figure 1 1-1 1. Recompiling and Linking an Action Program during Online Processing

After replacing the action program in the load library, issue the ZZPCH master
terminal command. The next time a transaction calls on the action program, IMS
loads the new version from the load library. When you use the fast load feature, IMS
copies the new version to the LDPFILE. The ZZPCH master terminal command is
described in the IMS Terminal Users Guide, UP-9208.

Follow the same procedure to add an action program to the load library that is missing
at start-up. Of course, the program must be defined in a PROGRAM section of the
IMS configuration.

When you use the fast load feature, do not use ALTER statements in the job control
steam at IMS start-up. When you do not use fast loading, you can insert ALTER
statements in the start-up job control stream to make temporary changes to action
programs.
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Section 12
Debugging Action Programs

Though error-free programs are every programmer’s dream, in reality they never
seem to materialize. After all the explanations are made about how to program
applications correctly, probably the most important tool a programmer has is his
working knowledge of debugging procedures. Consequently, it’s important to know
how to debug your action program using the snap dump feature provided by IMS.

12.1. Types of Snap Dumps
You can obtain two types of snap dumps:

1 . Termination snap dump

2. CALL SNAP dump

A termination snap is caused by action program termination either by voluntarily
moving an S to the termination indicator or by abnormally terminating due to
program check or timer-check (time out due to a loop in the action program).

A CALL SNAP dump is caused by your program voluntarily issuing the CALL SNAP
statement in a COBOL action program or the ZG#CALL SNAP macroinstruction in a
BAL action program. The action program does not terminate to produce this dump.

IMS provides both edited and unedited snap dumps. In single-thread IMS,
termination snaps are always edited; however, for CALL SNAP dumps only unedited
snap dumps are available. In multithread IMS, users must specify SNAPED=YES in
the OPTIONS section of the IMS configuration to obtain edited snap dumps.
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12.2. Termination Snap Dumps
Figure 12-1 illustrates the general layout of a termination snap dump caused by S
termination indicator or abnormal termination.

This same general layout applies to single-thread and multithread IMS.

Figure 12-1. Layout of a Termination Snap Dump

There are six sections to each termination snap dump: edited headers, IMS and action
program registers, interface areas, action program load area, the thread control block,
and the terminal control table.

12-2 UP-9207 Rev. 2



Debugging Action Programs

Edited headers

The edited header section contains information about the action program that
was running when the snap occurred. Included is the name of the action program
load module that was executing, an allocation map that provides the relative
addresses of action programs and IMS areas needed in debugging the program,
and a general statement of why the snap dump occurred: for example, USER
REQUESTED VOLUNTARY TERMINATION.

IMS and action program registers

The next section contains registers and their contents. Here, you’ll find one or two
sets of registers depending on the reason for the snap dump. If your action
program voluntarily terminated with a snap, that is, S termination indicator,
your snap dump contains one set of registers - IMS registers. These registers are
of little use to you.

When you voluntarily terminate your action program to obtain a snap dump,
you’re usually checking contents of interface areas that are easily locatable from
the allocation map in your snap dump. In this situation, you do not need to obtain
a program status word from the save area. Furthermore, no program status word
is passed to the save area on a termination snap.

If, however, your action programs are in BAL and you do need to know your
action program’s register contents on a termination snap, look in your action
program’s save area plus C16 bytes to find registers 14, 15, and 0-12, in that
order.

To arrive at the save area plus C16, locate the BAL program information block
DSECT field, ZA#PSAVE, which contains the address of your action program
save area. (See Figure 3-2 for the BAL program information block DSECT.)

On the other hand, if IMS terminates your action program abnormally, the snap
dump contains two sets of registers - user action program registers and IMS
registers.

User registers precede IMS registers and are labeled so they are easily
identifiable. Just above the user registers 0-F is the 8-byte program status word
indicating in its last three bytes the address of the instruction immediately
following the one that caused the abnormal termination. (See Figure 12-11,
program status word,
EOE6OEOI 4e[i:i1:I 16

Interface areas

Following the register section, you find the interface areas - program information
block, output message area, input message area, work area, continuity data area,
and defined record area.
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Action program load area

The next section of the snap dump is the action program load area. it contains the
executable load module generated by the linkage editor.

Thread. control block

Following the action program area is a section used for the action program’s
thread control block. In the third control block, most pointers and flags required
to control the user enwronment are stored for use by IMS and indirectly by the
user action program.

Figure 12-2 illustrates the relationship between the IMS thread control block and
the user interface areas for both single thread and multithread IMS

Figure i22. Relationship beeen Th.CB and Interlace Areas
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Notice that pointers within the thread control block point to each interface area.
Single-thread and multithread IMS differ only in the location of these pointers
and in the relative order of the interface areas themselves.

Also, the program information block (first interface area) in the thread control
block is located 20 bytes into the thread control block in a multithread
termination snap In a single thread termination snap, the program information
block begins at the first byte of the thread control block.

Terminal control table

The last section in the snap dump is the terminal control table. Data in this area
is relevant to the terminal that initiated the action and is the least useful section
of the dump to the IMS programmer.
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1 13. CALL SNAP Dumps

12.3.1. Layout Descriplion

Figure 12-3 illustrates the general layout of CALL SNAP dump. Except for the edited
headers, this layout pertains to single and multithread CALL SNAP dumps. All
single-thread CALL SNAP dumps are unedited.

[EDITED HEADERS 3
J9GRAM RECISTERS

I•iTh•iA’cE AREAS . ,,,. , .

- Pie I
.. . .. - OMA I :.

- MA I
. -

WA I :
. -

CDA
— II MAIN STORAGE AREAS . .

. . . .

(Only those named on SNAP function call) I :

.

. . . . HXAtXCMAL . . . : GAPH1CS . . .

. . 5:5J .... . . . .

.: . . . . ..ASOUiT ..

:
.

MAIN STORAGE : .. . . . . . . .. . . . . . : :MAfN STORAGE
.

.. . . . . ... .. : ADOSS€S. :

Figure 12-3. Layout of a CALL SNAP Dump

There are three sections in each CALL SNAP dump:

1 . Edited headers (for edited dumps)

2. IMS registers

3. Requested main storage areas

The edited Header section contains information about the action program that was
running when the CALL SNAP occurred. Included is the name of the action program
load module that was executing, an allocation map that provides the relative
addresses of action programs and IMS areas needed in debugging the program, and a
general statement of why the snap dump occurred; for example, USER INLINE
SNAP.
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The register section contains IMS registers only. No program registers are shown.
These registers are of little use to you.

Following the register section, you find the main storage area. The main storage areas
included in the CALL SNAP dump are only those you named on the SNAP function
call in your action program. You can dump up to six main storage areas including
interface areas.

123.2. SNAP Function Call

When you want to debug your action program without terminating the program, use
the SNAP function call. The SNAP function dumps up to six noncontiguous main
storage areas in hexadecimal. The printer file is breakpointed. Output is to the
printer. COBOL and BAL formats for the SNAP function calls are:

. COBOL format

CALL ‘SNAP’ USING start-area-i end-area1
1. . .start-area6 end-area-6].

. BAL format

ZG#CALL SNAP, (start-addr- I , end-addr II , . . .start-addr-6,
end-addr-6))

The start-area-i and end-area-i parameters are paired for the COBOL CALL
statementjust as the start-addr-1 and end-addr-1 parameters are paired for the BAL
CALL statement. The start-area-i is the data name of the beginning of the area to be
snapped and the end-area-i is the data name of the end of the area to be snapped.

For the BAL CALL macroinstruction, the start-addr-1 and end-addr-1 parameters
indicate the start and end addresses of the area being snapped.

The SNAP function dumps up to six areas including the program information block,
input message area, work area, output message area, continuity data area, working-
storage (COBOL), and defined storage area (BAL).

In the FIXSAM action program (Figure 12-8, line 312) the SNAP function call shows
how the start areas and end areas are paired and their data names defined elsewhere
in the program. Though the beginning and ending identification of these snapped
areas may occur on the SNAP function call in any order as long as they are paired, the
interface areas take their beginning and ending identification from the single and
multithread activation record layouts shown in Figure 12-2.
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12.4. Single-Thread and Multithread Snap Dumps
There are three major differences between single-thread and multithread snap
dumps. First, the order of the interface areas is different. In a single-thread dump, it
is: program information block; output message area; input message area; work area;
continuity data area; and defined record area if defined files are used. On a
multithread dump, it is: program information block; output message area; continuity
data area; work area; input message area; and defined record area if defined files are
used. Since the allocation map in an edited dump points directly to these areas, there
should be no difficulty in locating them in either single or multithread IMS dumps.

The second major difference concerns the thread control block. The format for single-
thread and multithread is totally different. Figures 12-4 and 12-5 provide listings of
the thread control block DSECTs for both single-thread and multithread IMS. By
examining these figures, notice that although the format is different, the data they
contain is basically the same.

The third difference is if the action program is a shared code COBOL program; in
multithread, the termination snap dump shows an additional area appended to the
end of the program information block. This is the shared code volatile save area used
by IMS and COBOL to make COBOL reentrant at CALL interrupt. This portion of the
dump is of little use to an action programmer.

The terminal control table for single and multithread IMS is also a valuable
debugging aid. Figure 12-6 shows the single-thread terminal control table, and Figure
12-7 shows the multithread terminal control table.
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Debugging Action Programs

Figure 124. Single-Thread Control Block (Part 3 of 4)
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Debugging Action Programs

Figure 12-4. Single-Thread Control Block (Part 4 of 4)
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F TOüAY’S DATE.
F LLNGTH—SLSSION TALE.1STAi
oi • THIS TAG MUST TAY AT LND
.—zTuTHc13 LEN(Th 0t THCb
7 T z H L E N
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bc.

000000
000000
000001.
000008
000009
00000A
00000A
000006

00000C
000010
000014
000018
00001c
000020
000024
000028
0000 2 C
000030
000034
000020
000054
000058
00005C
000060
000064
000068
00006C
000074

000075
000076
000078
00007C
00007E

LINE SOURCE STATEMENT

273
A 274+ZT%DTHC8
A 275+ZTITHQPT
A 276+ZT#NTHCB
A 277+ZTITHURF
A 278+ZT%THROF
A 279+ZT#OWAIT
A 280+ZTIREGRS
A 281+ZTNIECB3
A 282+*
A 283+*
A 284+*
A 285+ZT%THSVR OS
A 286+ZTSTHRAD OS
A 287+ZTNTPIBA OS
A 288+1TNTIMA OS
A 289+ITMTWA OS
A 290+ZT#TOMA OS
A 291+ZTHTCOA OS
A 292+ZT%TORMA OS
A 293+1TDDREC OS
A 294+ZTSSUBFL OS
A 295+ZTNTFAM OS
A 296+ZT#TNUMF EQU
A 297+ZTTATA OS
A 298+IT%TPTA OS
A 299+ZT%TPTAI OS
A 300+ZT%TTTA OS
A 301+ZTITIMB OS
A 302+ZTSTEDIT OS
A 303+ZT%TRIO DS
A 3O4+ZTTINO OS
A 305+
A 3O6+4
A 307+
A 308+*
A 309+*
A 310+*
A 311+*
A 3l2+
A 313+
A 314+*
A 315+*
A 3164*
A 317+*
A 318+*
A 319+ZT%TERI OS
A 320+ZT#SFS14 OS
A 321+ZT%TES OS
A 322+ZC#SFSSC OS
A 3234ZC%ITIN OS

F.
F.
A.
A.
A.
A.
A.
A.
A.
A.
8F
*—ZT*TFAM
A.
A.
F.
A.
A.
A.
CIS
Xbl

x.
H.
F.
H.
XLI

Debugging Action Programs

0
I

Figure 12-5. Muttithread Control Block (Part 1 of 2)

‘.1

ZMNOTHCB
DSECT
OS F
OS F
OS x
OS X.
OS Ox
DS X.
OS X

4* INS THREAD CONTRI BLOCK — MULTI THREAD *

NEXT THREAD JN QUEUE POINTER
NEXT THREAD FOR SCHEDULING
URGENT FLAG 0 — ROUTINE
THREAD READY FLAG 1 — READY
BIT 0 INITIAL THREAD WAIT FLAG — WAIT
BIT 7 RESTORE REGISTER FLAG 0 — YES

BIT 0 CANCEL FLAG 1 — CANCEL
BIT 2 OUTPUT MESSAGE GENERATED BY ZGNMTMSO
BIT 3 INTERNAL CANCEL INITIATED
BIT 7 IECB FLAG I — 3 WORD

THREAD SAVE AREA REGISTER
THREAD RETURN ADDRESS
PROGRAM INFORMATION BLOCK ADDR
INPUT MESSAGE AREA AODR
WORK AREA ADDR
OUTPUT MESSAGE AREA ADOR
CONTINUITY DATA AREA ADOR
DEFINED RECORD AREA ADOR
DATA DEFINITION RECORD ADDR
DEFINED FILE SUB—FILE DESC ADOR
FILE ALLOCATION MAP
. FILE ALLOCATION MAP LENGTH
ACTION CONTROL TABLE RECORD ADOR
PROGRAM CONTROL TABLE RECORD ADDR

TERMINAL CONTROL TABLE RECORD ADOR
INPUT MSG BUFFER ADDR
EDIT TABLE ADOR
TRANSACTION ID
CONTROL INDICATORS

BIT 0 TERMINATION TYPE 0 NORMAL
I ABNORMAL

BIT 2 ERROR RETURN NO
YES

BIT 3—4 INTERNAL MESSAGE CONTROL:
00 END ACTION DR END TRANSACTION
01 EXPLICIT OUTPUT
10 DELAYED INTERNAL SUCCESSION
11 CANCELLED

BIT 5 INTERNAL REQUEST INDIC FOR FM
0 ND
1 YES

BIT 6 OUTPUT IN PROCESS
BIT 7 OUTPUT WAITED

ERROR CODE NUMBER
LENGTH NEEDED BY SF5 RiO
ADDR ACTION CNTRL TBL (ACT)
INPUT STATUS BYTE COUNT
XTION FID LEN CTR—INVALID TRANSACTION
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LOG. (INE SOURCE 5rATEMENT
00007F A 324+ZC*SFSID OS
000085 A 325+ OS

A 326+*
A 327+’

000088 A 328+ZTITBA OS A
00008C A 329+ZT*TRPLA OS A
000090 A 33O+ZTTFC OS A .

A 33l+
000094 A 332+IT#T(JPOA OS A
000098 A 333+ZTITCR OS A

A 334+*
00009C A 335+ZTITFiEA
0000A8 A 336+ZTITSAV1
000004 A 337+ZTlTSAV2
0000D4 A 338+ZTISAY5
0000FC A 339+IT#SAVE6
000100 A 340+
000lLC A 34I+ZTTSAV4
000164 A 342+ZTITSAV3
000190 A 343+ZAIPSSK
0001CC A 344+ZT$TFLA
000100 A 345+ZTITFI
000104 A 346+ZT#TF2

A 347+*
000104 A 348+ZTSSYIND
000040 A 349+ZTITOP4RD
000004 A 350+ZTIZZOPN
000001 A 351+ZTNRDF
0001D8 A 352+ZTNUDF4CA
000LDC A 353+1TlIQP4CA
000IEO A 354+ZTISISA
0001E4 A 355+ZTNSCLST

A 356+*
A 357+*
A 358++

0001F4 A 359+ZT*SCPLA OS F
0001F8 A 360+ZT#$CSP1 OS F
0001FC A 361+ZTISCPTR OS F
000200 A 36Z+ZT#SCURF OS F
000204 A 363+ZTISCFN OS F
000208 A 364+ZTHSCP4TF DS H .

000ZOA A 365+ZTISCFGL OS H
00020C A 366+Zt%ATME OS F
000210 A 367+ZT#XTME 0$ F
000214 A 3&8+Zr#STME OS F
000218 A 369+ZTISCPN OS 3F
000224 A 370+ZTISCSPZ OS ZF .

00022C A 371+ZTSCEND EQU
00022C A 372+ OS
00022C A 373+ITKTLEN EQU
000000 A 374+IMSD5ECT CSECT
000000 375 IMSDSECT CSECT

Cl_b • SUCCESSOR—ID FOR REBUILD
XL3 • ——————— UNUSED

FILE MANAGEMENT ENTRIES —

— PARAMETER LIST FOR SUBTASK —

BEGIN ADDR
REQUEST PAR$ LIST ADDR
BYTE 0 — I 0,: PARAI4S IN LIST

BYTE 3 — FUNCTION CODE
UNPROTECTED DTF 400R
COVER REG
— OTHER —

WORK AREA
SAVE AREA I

SAVE AREA 4
SAVE AREA 3

REQUIRED BY IRAN
APPL. MANAG.
FLAG BYTE

ACTIVATE FUNCTION CODE SAVED
FLAGS
INDiCATES TOM READ
INDICATES TO WRITE ZZOPN
MIRAM RE—READ FLAG

USER PROGRAN DMCA ADDRESS
INS INTERNAL DNCA ADDRESS
SIB ADDRESS
USER ID,

PROGRAM NAME,
TRANSACTION CODE,
FILE NAME ADDRESS LIST.

PARAM LIST ADDRESS

UNUSED

FILE LIST PTR.
CUR.PTR. IN LIST
ADDRESS OF FILE NAME IN FCTI
FILE COUNT
SECURITY BIT FLAGS
ACTION TINE IN MILLISECONDS
EXPIRATION TIME ON MILLISECOND CLOCK
STARTING TINE TN MILLISECONDS (SB$CLK)
SET TINE ECB (EVENT CONTROL BLOCK)

UNUSED

OF
*—ZTNDTHCB • LENGTH OF THREAD CONTROL BLOCK

Figure 12-5. Multithread Control Block (Part 2 of 2)

OS 3A
OS HA
OS hA
EQU ZTITSAV2 • SAVE AREA 5
EQU ZT%SAV5+40
Os 7F’O’
OS 184
Os hA
OS 15F
Os F.
OS F.
OS F.
ZT4TFZ+1
EQU ZTKTFZ
EQU X’40’
EQU X’04’
EQI) x’oi’
DS A.
DS A
OS F.
05 4F.

TERN. RECORD
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LOC. LINE SOURCE STATEMENT
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CI)Oo8

OO2
oo 1 0
0OOO8
CC0004
000002
0000 1
000001

2712
A27 1 3+1cjUTCT
A271 ‘l+*

A27’42+ZCUTTIM EQu X’t30’
A273+ZCtTTMT -QU x’’0’
A27LIi+ZCUTALTS iQu ‘20’
A27’4S+ZCUTt1C LQU x’lO’
A276+ZCuTTMWs EQU x’08’
A27’47+ZCUTfl3TH IQU X’U’’
A27’48+ZCUTTNP LLU x’02’
A27’49+ZC.sTIMS u x’Ol’
A2760+.
A2751+ZCUTST2 Lcu ZCUTSTI+1,1
A27S2+Z(UTPSF 1CU ZC#TST2
A2 7S3+
A275q+. F(IUATLS FOR ZCUTST2
A27SS+•
A756+ZCUTTUNS L(u x’éO’
A27t7+ZCflTTLL LLU X’0’
A?758+ZCUTPHMQ [Qu x’20’
A27,9+ZCftTpRMp Lu x’lO’
42760+ZCUTTSTA EQu x’08’
42761+ZCUTCONT LLU x’O’
A2762+ZCUTDELN EWU x’Ol’

Figure 12-6. Single-Thread Terminal Control Table (Part 1 of 5)

000oOO

c000O
OC000’4
000008
00000C

0000lq
000n18
00001A
•0000 1 F
000018

A 2 7 1 S + Z C. L I N K
A27 1 o.ZCUTID
A27 1 7+ZC**TAL
A27 I 5+ZCUTALT
427 1 9+ZC$TTTA
A?? 2U+ZCUTF5R
A272 1 +ZCUTCL)L
A2722+ZCUTLN
42723+zcuTTsr
A272’t+ZCS*TST
A 2725+ *

ZMUDTCT
OSECT *... TERMiNAL CONTbL TABLE RECORD ***•

us F ACT LINK TO NEXT TCT IN QUEUE
US xLLI TERMINAL ID
Os F REL ADDR SOURCE TCT (OS/3)
1)5 F REL ADOR ALTERNATtZ. TCT (OS/3)
Us F C0RRE5PONDINS TTT ADDRESS
OS F SUCC ACT REL ADDR — ROLLBACK
05 H CONTINUITY DATA LLN(sTH
1)5 XLI LINE NUMBER
US xL7 STATUS BYTES

EQu ZCUTTST

0o0 1 C

000080
00004V
00020
000010
000008
00000 ‘1
000002
000oO 1

001D
UQ0 1 0

000080

000023
000010
000008

000O2

A2726+* EQUATfS FOR ZCUTTST,ZCUTST
A2727+•
A2728+ZC$TTLST Qu x’80’ LAST TCT
A2729+ICflTTT4IDLQU x4t0’ TEST MODE
A2730+ZCUTTUM EQu x’20’ URGENT MESSAGE, ACTION
A2731+ZCUTTDWN Etu x’lO’ TERMINAL DOWN
A2732+ZCUTTHLD .Qu x’08’ HOLD TERMINAL
A2733+ZCUTTUT IQu X’044’ URGENT TERMINMi
A273’4+ZCffTMR IQU x’02’ MSG wAIT (FOR ZLTST) RECEIVED
42735+ZCUTMTC EQu x’Ol MWRITE FOR ZZTT (5INLiE THREAD)
A2736+ZCUTOMW kQU x’Ol’ OUTSTANDING MRITE (MULTI THREAD)
A2737+*
A2738+ZCUTSTI EQU ZCuTST+1,1
A2739+*
A27’êO+* EQUATES FOR ZCUTST1
A27’41+*

INTENACTIVE MUDE
MASTLR TERMINAL
ALTERNATE TERM SPECIFiED
R0LLHACc. COMPLFTE
IMS SENT M5( wglT
BATCH TEkMINAL.
ROLLbACK IN PoCE5S
MSG TO ORIC., TERM SENT

MWRI1E ISSuED FROM ZOUUNSMT MODULE
RELEASE BUFFE AT MWRITE COMPL
MSG IN QUEUE
MSG IN PROCESS
SEND AUTO 5TA1115 MESSAGE
CONTINUOUS OUTpUT REQUESTED
DEL jOTICE — ACTION To BE 5CHE
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LOC.
000nDi

COO1E

ooDac
OOOo
CDD2

O1)D8

OOOO2
reooo 1

OCCO1F

t0008tb

CC0020
DODD 10
CUDoOg
UOOoO’i
C00002
COODO 1

D00020

coaD
0000 ‘4 0

000020
‘30001C
000008
00000’4
000n08

DD002
00o01

000021

LiNE SOURCE STATEMENT
A2763+ZCaTO1Q EQu
A 27 6 ‘4 +

A2765+ZCUTST3 EwU
A2766+•
A2767+
A2768+*
A2769+ZCTTDR L1U
A2770+ZC$TTQNE EQU
A2771+ZCUTH4)R5 LU
A2772+ZCITIDN Eu
A2773+ZCUTI(,Pi EQu
A277’t+ZCUCOIP EQU
A2775+ZCSTNHDY EQU
A2776+ZCnTUNA( EQU
A2717+.
A7778+.
A2779+ZCTST’4 EQu
A2780+
A? 78 1+.
A2782+•
A27433+ZCUERMEX EQU
A278’4+ZC5F5Rf Qj
AZ7L4S+ZCSABTDY EQU
A2786+ZCaDYTWu EQU
A2787.ZCS5IcjN EQU
A2788.ZCSATTRI EQu
A?789+ZC#CONSL [Qu
A2790+ICUCNTRD Ewu
A2791+.
A2792+ZCTST5 £‘u
A2793+•
*2 79 ‘4
A279S+•
A2796+ZCI44PRT k.Qu
A2797+ZCSDEPNt., Eit;
A2798+ZCSSDEPRT EGu)
A2799+ZCUDMSUp EQI)
A280O+CSNj) Iwu
A2101+ZCfluBPND EQU
A28C2+ZCDP5VD EQU
A2803+ZCDM5Us EQL4

A28’4+ZC*UPUku IQU
A26DS+ZC$UPUTD EQU
A2806+ZCSTCALL EQU
A2807+ZC$XDMSDR Ewii
AZ 808.
A2ID9+ZCNTST6 LQjJ
*28 1O+
*2811+.
A7812.
A2R13+Z(uDM5E EQU
A2b1’4+ZLWFk1 EQU

ZCaT$T2.1 , 1

x ‘ 60’
x “40’
x’20’
x• 10’
x’UB’
x ‘0’s’
x’02’
x’OI

ZCmTST3+1 .1

x ‘80’
x ‘‘40’
x ‘ :o’
x’lO’
x’DB’
x’0’4’
x’02’
z’Ol

x ‘80’
x ‘‘40’
x ‘‘40’
x • D’
x ‘ 0’
x• 10’
x • 08’

x ‘ 08 I

x ‘D’S’

x’02’
x’Ol I

x’60’ Oils LRROH 18 cUN—UNlT
x’’$O’ TEMPORANY FLA *1

Figure 12-6. Single-Thread Terminal Control Table (Part 2 of 5)

Esol’ OUTPuT GENERAJED FOR INPUT QUEUING

EQUATES FOR L(TST3

EQUATES FOR ZC,TST’s

DISCONNECT REwUL5TED (SIT)
TER#INAL’S LO# QUEUE NOT EMPTy
OUTPUT HEADER cAVED
INTENNAL DELIVERY NOTiCE
185 SENEHATED ER%UR 856
CONTINUOUS OU1PUT IN PROCESS (/T)
NO ItiS REAV riSG TO THIS TERMINAL
SEND UN5OLICITEL) OUTPUT INDICATOR
FOI( SWITCHED MES5AGE5 AT ACTION END

AIM GENERATED ERROR 856’
RE8UILD ALLOWLO bY A/P
ABORT DYNAMIC SESSION
ABORT TERM WI,DOW
SIGN ON FOR DYNAMIC SESSION
TERM 41*6 CONFIG’ ATTRIBUTES
CONSOLE TERMINAL
OUTSTANDiNG TZS/UISKETTE READ FUNCTION

ZCaTST’4+I,i D15 FLA.iS

EQUATES FOR ZCaTSTS

ISSUED IMPACT FOR ACTION
DEPART PENDINa
ACTIUN ISSUED DEPART
iSSUED 058 OP.N FOR UPDATE
BOUNU/UN8OUND STATE
UNBIfI) PENDINb
DMS FORCED UE’ART WITH ROLLBACK
OS rcUN UN1T UN8OUND
OPENED FOR UPiATE. IN THIS RUN.UNIT
UPDAIING RUN—UNiT IN THIS SUCCESS UNIT
FUNCTiON CALL/TERMiNATION CALL
DM5 rEQUEST VIA U.R.M.

ZCUTS1S+l,l 085 FLAS EXTENSION

EQUATL FOR ZC.TST6
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LOC.

CCOo1C

OCO22

3Oo2
oo 1

r20023

GOOD9
I

CDnCS

Ct’OO2

OI
COnO3

Q2

ur)b
3ri28
tCD’2C

rCOo3A
COfl3C

4282S+•
A 28 2 6 ‘I *

A2827+ZC#DDPST 05
A2823+*
A 2829+.
A23Q+*
A2831 +ZCUJEMTR tQu
42832+Z(UFSQUT EQU
A283+C#PSE0Q QU
A283’1+ZCUDC’POT EQU

A2836+ZCD[WMD uS
A237+*
A2838+*
A2839+.
A280+ZCTR LQU
A28L+1+ZCpTA QU
A22+Z(UPTRC Lu
A283+ZCpTrE QU
A 28 ‘4 ‘4 + *

A2B’4S+Z(USFLAG US
A 2 ‘ ‘4 6 +*

A2849+Z(t$ I fMT EQ4J
A28SQ+ZCDYNM U
A265 1 +Z(usF43T i IQU
A2b2+ZCUITCF Qu
A23S3+Z(U5FT2 .Qu
A 2 ‘4 + *

A28SS+ZCsF IRC US

A27+ US
A28t#ZCTPCTA US
A?4S9+ZTQE US
A2860+IC4pPFT uS
A26+ZCupQCNT US
A7$o2+ZCUMQCNT US
A2&3+ZCUTDELS us
A266’4+ZCUL(CNT )S
A?8é+ZCUTIN US
A?866+ZCTINT uS

xLI GENEkAL SFS FLAU 8yTE

x’sc, INPUT FOHMAT
x’’40’ DYNAIC MEMORY
x’20’ SF5 LA( 1
x’lO’ INVALID XTION
‘08’ SF5 FLAa 2

XL1 SFS INPUT RETRY COUNT

Figure 12-6. Single-Thread Terminal Control Table (Part 3 of 5)

Debugging Action Programs

LINE SOURCE STATEMENT
A281S+ZCaWFK2 Ewu x’O’ TEMPQRAY FLA.a *2
A2816+ZCUTTMDF EQu x’lO’ MOEFLR LSSuEt. ON THIS TERMINAL
A217+ THE FOLLOWING STATUS bYTE TA(5 ARE NOT CLEAREL) WHEN A ObAL
A281b+ NETWORK DYNAMIC TERMINAL DOES A S$SOFE
A2819+* £CUTTLST
A2820+* ZCUTTUT
A2821+* ZC#TTMT
42822+. ZCTNNDY
A2823+* ZCTUNAC
A282’4+* CATTRI

x DUP STATUS BYTE

EQUATES FOR ZCuDDPST

x’dO’ REMOTE TRANS
x’’40’ FIwD SESSION LJITSTANDING
x’2C’ PSEUUO TCT
x’IO’ MWR1T FOR UL)P

x ODp MOUE

EQUAtES FOR ZCDDP MODE

C’H’ DIRECTORY
(‘A’ PROGRAM
Cec, PROGRAM

CE’ PROGRAM

TRANS.
TRANS.
TRAN.
TRANS.

ROOTING
ROUTING ACTIVATE
ROUTING ABORT/CANCEL
ROOTING — END

EQUATES FOR LCSFLAG

xL2 UNUSED
A TRCI ADOR
F CANCEL LINK
F DlsfrL TO PROCESS ILE TABLE
H PROCESS UEUE COUNT
XLI LAST ICAM SVC
XLI DELIVEHY NOTICE STATUS
H LOW OLU COUNT
H TOTAL INPUT COUNT
H TRANS. IrPOT COUNT
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Figure 12-6. Single-Thread Terminal Control Table (Part 4 of 5)

Debugging Action Programs

LOC. LINE $OuI(C. ST*TLMENT
r’003E a2467+ZCsTTCM US H TERM COMMAND COUNI
Cot A268+ZCTINCH US F TOTAL NO, INPUT CAR5.

A2869.ZC#TO1CH 1)5 F TOTAL NO. OUtPUT CHARS.
CCOO8 A2670.ZCUTOC US H IoiAL OUTPUT COUNI
d)qA A2471+ZCUTOM5Z L;S H SOURCE TkR,i 0/P SIZE
roc A2872+ZC4TON uS tIMER LI
ooo5o A7&73.ZCUJ?L uS i INpUT MESSAIaL LLNI’TH
3OnS2 A2b7’4.ZC0t4L US i OUTPUT t1S5*.E LLt4GTH
t0005’4 A287,.ZCUTHL US H TIMER MESSAGE LLN(’TH (OS/3 M.T.)

*2876+. 05/3 baT. USES ZCCOStQ INST[AL OF ZC$TML
tOOS A2877+ILflCOSE Eu ZCTML C/O SE COUNt (OS/3 .T. ONLY)
:tOos6 A2878.ZCSDfrL L)5 H L)1)P MS(. LLN(TH
OOOS8 A279+ZC$j3F L)S A INPUT BuFFER AUOI
OOo5C A28O+ZCO)F OS A OUTFUT BUFFEJ A1.Dr’
cOo6c A28dI,ZCS1FiF US A TIMER BUFFER ADOr’
‘:0006’4 A782+ZCS()FiF VS A DOP EUFFEH ADDr
COfl68 A2na3.tCUDPL OS A UOP BUFFIR RELEASt. AUDR
V0006C A2F8’4+ZCTDLLC US xi’t USER CONTINUOUS ,UTpuT CODE
COo7O A28*S.ZCsSFSTC US A SF TERMINAL CLAS ENTRY ADDH
rco,7’4 A7P&6+LCSSFSFN L)s CLk5 $ES FOpIMAT NAME
C’Oo7C A2887+ZC$F5AD US A SESSION STAt TAbLL ADDR
rcoo& A2b8eZC$5kSlO 1)5 f SESSiON ID
CCCO84 A2d9.ZCflTDM1M (iS F SES DYNAMIC MEMORY ADOR

001)88 A2890+ZCSTTHID US CL THANS ID (INITIA, UATE/TIME
DOo88 A29I+ZCaTR1D Ewu ZCITTRYD O/’4 TAc
UOO9 A292+ICDLCNT US IMC DEADLOCK DETECTION COUNT
D00092 A2R93. Os H UNUSED
C0009’4 A28?’4.Z(STCb VS A THREAD CONTROL. BLUCK ADDR
000D98 A2’9S+ZCuTLI 1)5 8F TRAN5 LOCK INDICATOR
Gr)B8 A2896.ZCTAUM uS SF A(JITED UPDATE PiMP

A2697+.•• ZCSTLJ AND 7CIT*UM MUST A(R[L hJTpi ZTSTNUPIF Ir. tHE THCI3
r0000R A2898+ZCTTLXT .‘S CLII TRANSLATED TEPiM CML/TRANS CODE
ronD8 A2899+ZCUTCODE LQU ZCUTTEXT Os/9 TAG
r000E, A29OO+ZCUTLUHC ts CLI DDR NAME ID CHAr( (HiGH bYTL • X’FD’)

A29CI.•• THE AbOVE FIELO IS DEFIN1D IN Uc/’f BUT NOT TAGGED
rOoF1 A29DI.ZCSTOR (j5 CL7 DATA O&F REC NAMF
COflE6 A29D3+ZCTDFN iS CL7 DEFINELJ FILE NAIE
C900EF A29Ot+ VS x UNUSED
rOOFr A29S+ZC#TE5 LS F SUCC ACT HECORO RcLATIyE *DDt

A29b+* MuLTITdkEAO SYSTEMS USE ZC*tS 6 ZCSCDC IN PLACE oF ZrSTES
rDOF A29D7+ ORG ZCUTES
OCOOF A2908.ZCUES US H SUCC ACT RLCORD Pi.i ATIVE ADDR

000F2 A2909.ICUCDL OS H CONTINUITY DATA Lc.NGTH
A29 10..

CQt3F’4 A2911.ZCUWAI US N WORK AREA INC
COOF6 A2912.1CuCflI US ri CONTINUITY DATA AEA INC
r’COF8 A2913+ZCUTTTN uS XLI TCT RECORU NUMBLR
OOF9 A291’4+ L)S XLI UNUSED

3r)FA AZ9IS. L)5 H UNUSED
A29I6+ MuJLTI—1HREA’) USES ZcjiiCDN & ZCsCES INSTEAD OF 7C#TTTN r ZCSTINT

OflF8 A2917+ ORG ZCITTTN
rf700FM A2918+ZC#C1k US H TCT REC0D NUMbER
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Figure 12-6. Single-Thread Terminal Control Table (Part 5 of 5)

STATEMENT
us
us

H SUCC ACT REL ADDR

_

ROLLBACK
XLt COUNT FIELD FOR ROLLBACK

LINE SOURCE
A291 9+ZC#CES
A2920+ZCUSCF R
A2921+*
A2922+ZCTTIR
A2923+ZCS*T I R
A 292 ‘4 +

A2925+ZCTRwA
A2926+ZCUFBPA
A 29 2 7 +ZC U C PA
A2928+ZCULBPA
A2929+ZCUNRBCB
A2930+.

LOC.
000flFA
COOFC

COO iO
roo i o
OOO a 00
000100
0001 0’4
COO 106
COD 108
Coo I OA

,00 I DC
0010
COOt 10
COO i 1 1
COOt 12

US
I (4 U
ORG
US
US
US
US
us

xL1 TERM IND FOR ACTION pRu USING ROLLBACK
?CUTTJR OS/’4 TAG
ZCUT 1 R
F_ TRACE WORK AREA
H • FIRST bLOCK OF PARTITION
H • CURRENTLY ACCESSED 8LOCK
H • LAST BLOCK OF P4RTlTION

H ‘U OF REM.fr3YTES IN CORk. BLOCK

A2931 +ZCUTLNAM
A2932+ZCUTCHAR
A2933+ZCUTTSL
A 293’4 + ZC U T T S W
A2935+ZCUTT TYP

US
Us
EQU
IQu
EQu

A2936+•

CL’4 LINE NAME
CL’4 TERMINAL CHARACIFR1STICS
ZCUTCHAR SCREEN LENITH
ZCUTTSL1 SCREEN W1UTH
ZCUTTSW+1 TERMINAL TYPE

C0o0
000080
0000 ‘4 0
000020
000010
00D008
00000’4
000002

000113

A937+* EQUATLS FOR ZCUTTTYP
A2938+•
A2939+ZCUTTNFC IQu x’OO’
A29’40+ZCUTT’4PR EQU x’80’
A29’41+ZCUTT’4U2 LQu x’’40’
A29’42+iC.$$TT’4U’4 LQIi x’20’
A29’43+1CUTT327 EQU x’lO’
A29’4’1+ZCt$TTU’4C EQu x’08’
A29’4S+ZCUTTU2O EQU xO’4e
A29’46+ZCUTT’iO[ IQU x’02’
A29’47+*
A29’48+ZCt$TTATT EQU ZCUTTTYP+1 TERMINAL ATTRIBUTES
A.9’49+*
A2950+* fQUATLS FOR ZC*aTTATT

Ii 1 00/U200/UTS I r-/ TTY
UTS’400 PR
UTS’400 CP (U2 MODE)
UTS’40U CP (U’4 MODE) OR UTS’IOO
IBM 3271
UTS’tO
UTS2O
UTS’400 TEXT EU,TOR

000080
000o’40
000020
0000 1 0
00000b

00011’4
COOt 18
0o I 1 C
COo 1 20

1 20
000000

EQU
EQu
LQU
I Q U
. Q U
L Q u

X ‘ ao’

X ‘ ‘tOe
X • 20
x’l0
x • 08

X • O’4

A2951+*
A2952+ZCUTTKAN
A29S3+ZCUTTNV I
A29’4+ZCt*TTSBT
A2955+ZCUTTPKT
A29S6+ZCUTTCST
A2957+ZCUTTCC1
A2958+’
A2959+ICUT I NEk
A2960+ZCUTR IDA
*296 1 +L(UAL T ID
A2962+ZCUTF IN
A2963+ZCUTLEN
A 2 9 6 ‘4 + Z 0 U U U T H T

KATAKANA
NON—V IUEO
SCREEN YPASS
PACKET PUN TEhM1NAL
CIRCUIT SWITCH PUN TERMINAL
TERMINAL ON CLUSTER CONTROLLER

uS
US
uS
us
EQU
(SECT

F SF5 ERRON FIELD
A PTR TO Tk1DT ENTRY FOR CURRENT TRANSACTION
F ALTERNATE TERM ID
F THIS MUST ALWAYS E AT Ewl)
•—ICuDTCT
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Lot. LINE SOURCE STATEMENT

377 IMSDTCT
A 378+ZCIDTCT DSECT
A 379+*
A 380+ZCILINK OS
A 381+ZCITTO OS
A 382+ZCITAL OS
A 383+ZCITALT OS
A 384+ZCTTTA OS
A 385+ZCITESR OS
A 386+ZCITCDL OS
A 387+ZCWTIN OS
A 388+ZCITTST OS
A 389+ ORG
A 390+ZC#TST OS
A 391+*
A 392+*
A 393+

000080 A 394+ZC#TTLST EQU
000040 A 395+ZCØTTTMO EQU
000020 A 396+ZCNTTUM EQU
000010 A 397+ZCTTOWP4 EQU
000008 A 398+ZCITTHLO EQU
000004 A 399+ZC#TTUT EQU
000002 A 400+ZCSTMWR EQU
000001 A 401+ZCITMTC EQU
000001 A 402+ZCKTOMW EQU

A 403+*
00001c A 404+ZC#TSTL OS X

A 405+*
A 406+*
A 407+*
A 408+ZC#TTIM EQU
A 409+ZCITTMT EQU
A 410+ZCITAITS EQU
A 411+ZCWTTRC EQU
A 412+ZC%TTMWS EQU
A 413+ZCNTTBTH EQU
A 414+ZCITTRP EQU
A 415+ZClTTMS EQU
A 416+*
A 417+ZCITSTZ OS
A 418+ZCNTPRSF EQU
A 419+*
A 420+*
A 421+*
A 422+*
A 423+*
A 424+*
A 425+*

000080 A 426+ZCATTUNS EQU
000040 A 4Z7+ZCTTREL EQU

**** TERMINAL CONTROL TABI.E RECORD ****

ACT LINK TO NEXT TCT IN QUEUE
TERMINAl. 10
REL ADOR SOURCE TCT (05/3)
REt. ADOR ALTERNATE TCT (05/3)
CORRESPONDING ITT ADDRESS
SUCC ACTION CNTR1. TBL (ACT) ADOR ROLLBACK
CONTINUITY DATA LENGTH
LINE NUMBER
STATUS BYTES

EQUATES FOR ZCITTST/ZCITST

LAST TCT
TEST NODE
URGENT MESSAGE, ACTION
TERMINAL DOWN
HOLD TERMINAL
URGENT TERMiNAL
MSG WAIT (FOR IITST) RECEIVED
(S.T.) NWRITE FOR ZZTST (SINLGE THREAD)
(M.T.) OUTSTANDING MURITE (MUI.TI THREAD)

EQUATES FOR ZCITST1

INTERACTIVE MODE
MASTER TERMINAL
ALTERNATE TERM SPECIFIED
ROLLBACK COMPLETE
EMS SENT NSG WAIT
BATCH TERMINAL
ROLLBACK IN PROCESS
MSG TO ORIG TERM SENT

N >> NOTIFY ICAM GRP. (B. MCCANN) <<
0 >> IF ZC#TSTZ’S DISPLACEMENT <(

T >> AND/OR THE VALUE OF ZCITPRNQ (<
E >> CHANGES (JHV).......

EQUATES FOR ZCIT$T2

MWRITE ISSUED FROM ZOIUNSMT MODULE
RELEASE BUFFER AT NWRTTE COMPL

RiO
RiO

RiO

Figure 12-7. Muftithread Terminal Control Table (Part 1 of 7)

000000

000000
000004
000008
00000C
000010
000014
000018
00001 A
000018
000018
000018

F.
X14
F.
F.
F.
F.
H.
Xt.1
XL?
ZC*TTST
Xe

X’BO’
X’40’
X.20,
XhlO’
X’OB’
X04’
X•02• .
X.01e
X,01,

000080
000040
000020
000010
000008
000004
000002
000001

000010
000010

X’BO’
X’40’
X•20•
X’lD• .
X’OB’
X04’
X’02’ .
X,0l,

Xe
ZC#TST2

C)

X’80’ .
X’40’ .

RiO

Ru
Ru
Rh
RH
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Figure 12-7. Multithread Terminal Control Table (Part 2 of 7)

Lot:. LINE SOURCE
000020 A 428+ZC#TPRMQ
000010 A 429+ZC#TPRMP
000008 A 430+ZC#rTSTA
000004 A 431+ZCNTCONT
000002 A 432+ZC#TOELN
000001 A 433+LCNTOIQ

A 434+*
00001E A 435+ZC#TST3

STATEMENT
EQU X’2O’
EQU X’lO’
EQU X’08’
EQU X’04’
EQU X’OZ’
EQU X’Ol’

OS

MSG IN QUEUE
MSG IN PROCESS
SEND AUTO STATUS MESSAGE
CONTINUOUS OUTPUT REQUESTED
DEL NOTICE — ACTION TO BE SCHED
OUTPUT GENERATED FOR INPUT QUEUIN

x.

000080
000040
000020
000010
000008
000004
000002
000001

EQUATES FOR ZC•#TST3

EQU
EQU
EQU
EQU
EQU
E QU
EQU
EQU

X’80’
X’40’
X’20’
x,10,
X’08’
X’04’
x102’
xs01•

DISCONNECT REQUESTED (S/T)
TERMINAL’S LOW QUEUE NOT EMPTY
OUTPUT HEADER SAVED
INTERNAL DELIVERY NOTICE
IMS GENERATED ERROR MSG
CONTINUOUS OUTPUT IN PROCESS (MIT)
NO IMS READY MSG TO THIS TERMINAl.
SEND UNSOLICITED OUTPUT INDICATOR

FOR SWITCHED MESSAGES AT ACTION END

x.

EQUATES FOR ZC#TST4

A 436+*
A 437+*
A 438+*
A 439+ZC#TTDR
A 440+ZCNTTQNE
A 441+ZCNTHDRS
A 442+ZC#TIDN
A 443+ZCWTIGM
A 444+ZC#COIP
A 445+ZC#TNRDY
A 446+ZC#TUNAC
A 447+*
A 448+*

00001F A 449+ZC%TST4 OS
A 450+*
A 451+*
A 452+*

000080 A 453+ZC#ERMEX
000040 A 454+ZC#SFSRB
000020 A 45+ZC#ABTDY
000010 A 456+ZCNDYTWD
000008 A 457+ZC#SIGN
000004 A 458+ZC#ATTR!
000002 A 459+ZC#CONSL
000001 A 460+LC#CNTRD

A 461+
000020 A 462+ZC#TST5 DS

A 463+
A 464+*
A 465+*
A 466+ZCIMPRT
A 467+ZC#DEPND
A 468+ZC#DEPRT
A 469+ZC#DMSUP
A 470+ZC#BND
A 471+ZCIUBPND
A 472+ZC#DMSRO
A 473+ZC#DM5UB
A 474+ZC#UPDRU
A 475+ZC#UPDTD
A 476+ZC#TCALL
A 477+ZC#DMSOR
A 478+*
A 479+ZC#TST6

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

X’80’
X’40’
X’?O’
x,1O’
X’08’
X’04’
x,02’
x’ol’

x.

A/M GENERATED ERROR MSG
REBUILD ALLOWED BY A/P
ABORT DYNAMIC SESSION
ABORT TERM WINDOW
SIGN ON FOR DYNAMIC SESSION
TERM HAS CONFIG. ATTRIBUTES
CONSOLE TERMINAL
OUTSTANDING TCS/DISKETTE READ FUNCTION

DM5 FLAGS

EQUATES FOR ZC%TST5

000080
000040
000040
000020
000020
000010
000008
000004
000008
000004
000002
00000l

000021

EQU
EQU
EQU
EQU
EQU
EQU
LOU
EQU
E QU
EQtJ
EQU
EQU

X’80’
X’40’
X’40’
x’zo’
x’zo,
x’lO’
X’08’
X’04’
X’OB’
X’04’
x’oz,
x’ol,

x.

ISSUED IMPACT FOR ACTION
DEPART PENDING
ACTION ISSUED DEPART
ISSUED DSM OPEN FOR UPDATE
BOUND/UNBOUND STATE
UNBIND PENDING
DM5 FORCED DEPART WITH ROLLBACK
DM5 RUN UNIT UNBOUND
OPENED FOR UPDATE IN THIS RUN—UNIT
UPDATING RUN—UNIT IN THIS SUCCESS UNIT
FUNCTION CALL/TERMINATION CALL
DM5 REQUEST VIA D.R.M.

OS DM5 FLAGS EXTENSION
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Figure 12-7. Multithread Terminal Control Table (Part 3 of 7)

C;’

000080
000040
000020
000010
000008

bc. LINE SOURCE STATEMENT
A 4804*
A 481+*
A 482+4
A 483+ZC#OMSER EQU
A 484+ZCfWRKI EQU
A 485+ZCIWRK2 EQU
A 486+ZClTTMDF EQU
A 487+ZCDSECTC EQU
A 488+4

EQUATES FOR ZC#TST6

X’80
X40’

20
x• to’
X!08’

THE

. DM5 ERROR IN RUP4UNIT

. TEMPORARY F1.AG 11

. TEMPORARY FLAG 12

. MOEFER ISSUED FOR THIS TERMINAL

. CHECK TRANS. CODE FOR SECURITY
FOLLOWING STATUS BYTE TAGS ARE NOT CLEARED

WHEN A GLOBAL NETWORK DYNAMIC TERMINAL DOES A $$SOFF
ZC%TTIST
ZC ITTUT
IC ITTMT
zC TNRDY
ZCITUNAC
ZCIATTRI
ZCKTSMSG

ZCIUATTD

SET!CLEARED AT $$SON DEPENDING
ON ZBISMSG (ZBISIB), DYNAMIC
TERMS ONLY..
NOT SETICLEARED ON CONFIG TERMS
(ZC#ATTRI) AT $$SON..

x. DOP STATUS BYTE

A 489+4
A 490+
A 491+*
A 492+4
A 493+4
A 4944*
A 4954*
A 496+*
A 497+4
A 498+
A 499+4
A 500+
A 501+4
A 502+4
A 5034*

000022 A 504+ZC#ODPST OS
A 505+4
A 506+4
A 507+4

000080 A 508+ZCIREMTR
000040 A 509+ZC*FSOUT
000020 A 510+ICIPSEDO
000010 A 511+ZCIDDPOT

A 512+4
000023 A 513+ICIODPMD

A 5144*
A 515+4
A 516+4
A 517+ZCIDTR EQU
A 518+ZCIPTRA EQU
A 519+ZCNPTkC EQU
A 520+ZCIPTRE EQU
A 521+
A 522+ZCISFLAG OS
A 523+4
A 524+*
A 525+4
A 526+ZCIINFMT EQU
A 527+ZCIDYNM LOU
A 528+ZCISFBTI EQU
A 529+ZCIITCF EOU
A 530+ZCISFBTZ EQU
A 531+*

EQUATES FOR ZCIDDPST

LOU
EQU
LOU
LOU

DS

X’BO’
X’40’
X’20’
)(‘lO’

REMOTE TRANS
FIND SESSION OUTSTANDING
PSEUDO TCT
MWRITE FOR DDP

x. DOP MODE

000009
0000Cl
0000C3
0000C5

000024

EQUATES FOR ZCIDDP MODE

C’R’
C.A.
C.C.
C’L

DI RECTORY
PROGR AM
PROGRAM
PROGRAM

TRANS. ROUTING
TRANS. ROUTING
TRANS. ROUTING
TRANS. ROUTING

000080
000040
000020
000010
000008

xli • GENERAL SF5 FLAG BYTE

— ACTIVATE
— ABORTICANCEL

END

EQUATES FOR ZCISFLAG

X’80’
X’40’
x.z0.
x,t0’
X’08’

INPUT FORMAT
DYNAMIC MEMORY
SF5 FLAG 1
INVALID XTION
SF5 FLAG 2
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Figure 12-7. Multithread Terminal Control Table (Part 4 of 7)

bc.
000025

000026

STATEMENT
OS Xli

OS X.

SF5 INPUT RETRY COUNT

002680
002640
002620

000027

IMS TERMINAL FLAGS EXTENSION

EQUATES FOR ZC#TST7

X.

(ZC#TST7—ZC#DTCT)*256+X’80’ • YES IMC STATUS MSGS
(ZC#TST7—ZCIDTCT)*256+X’40’ • UNATTENDED TERMINAL
(ZC#TSTT—ZCNDTCT)*256+X20’ • ZZDEQ ACTIVE LOW Q

EQUATES FOR 1CTST8

IMS FLAGS EXTENSION ———UNUSED———

———UNUSED———

000028
00002C
000030
000034
000036
000037
000038
00003A
00003C
00003E
000040
000044
000048
00004A
00004C
000050
000052
000054

LINE SOURCE
A 532+ZC#SFIRC
A 533+*
A 534+ZC#TST7
A 535+*
A 536+4
A 537+4
A 538+ZC#TSMSG EQU
A 539+ZCNUATTD EQU
A 540+ZC’NLQMSG EQU
A 541+*
A 542+ZC#TST8 DS
A 5434*
A 5444*
A 545+*
A 546+ZC#TRCTA OS
A 547+ZC#TQE OS
A 548+ZC#PRFT OS
A 549+ZC#PQCNT OS
A 550+ZCIIMQCNT OS
A 551+ZC#TDELS OS
A 552+ZC#LQCNT OS
A 553+ZC#TIN OS
A 554+ZC#TINT OS
A 555+ZC#TTCM OS
A 556+ZC#TINCH OS
A 557+ZC%TOTCH OS
A 558+ZC#TOC OS
A 559+ZCNTOMSZ OS
A 560+ZCWTON OS
A 561+ZCNIML OS
A 562+ZC#OML OS
A 563+ZC#TML OS
A 564+4
A 565+ZC#COSEQ EQU
A 566+ZC#DML OS
A 567+ZCNIBF OS
A 568+ZCNO8F DS
A 569+ZC#TBF OS
A 570+ZC#DSF OS
A 571+ZCUOPREL OS
A 572+ZC#TDELC OS
A 573+ZCWSFSTC OS
A 574+ZC#SFSFN OS
A 575+ZC#SESAO DS
A 576+ZC#SESID OS
A 577+ZCNTOMEM OS
A 578+ZC#TTRID OS
A 579+ZCTRID EQU
A 580+ZC#OLCNT OS
A 581+ OS
A 582+ZC#TCB DS
A 583+ZC#TLI OS

A.
F.
F.
H.
XLL
XLI
H.
H.
H.
H.
F.
F.
H.
H.
F.
H.
H.
H.

ZC#TML
H.
A.
A.
A.
A.
A.
XL4
A.
CL8
A.
F.
F.
CL8
ZC#TTRTO
H.
H.
A.
8F

TRCT ADDR
CANCEL LINK
OISPL TO PROCESS FILE TABLE
PROCESS QUEUE COUNT
LAST ICAM SVC
DELIVERY NOTICE STATUS
LOW QUEUE COUNT
TOTAL INPUT COUNT
TRANS. INPUT COUNT
TERM COMMAND COUNT
TOTAL NO. INPUT CHARS.
TOTAL NO. OUTPUT CHARS.
TOTAL OUTPUT COUNT
SOURCE TERM 0/P MSG. SIZE
TIMER LINK
INPUT MESSAGE LENGTH
OUTPUT MESSAGE LENGTH
TIMER MESSAGE LENGTH (05/3 M.T.)
0S13 S.T. USES ZC#COSEQ INSTEAD OF ZCITML

C/O SEQ COUNT (05/3 S.T. ONLY)
DOP MSG. LENGTH
INPUT BUFFER ADDR
OUTPUT BUFFER ADOR
TIMER BUFFER ADOR
DOP BUFFER ADDR
DOP BUFFER RELEASE ADOR
USER CONTINUOUS OUTPUT CODE
SF5 TERMINAL CLASS ENTRY ADOR
SFS FORMAT NAME
SESSION STAT TABLE ADOR
SESSION ID
SFS DYNAMIC MEMORY ADDR
TRANS ID (INITIAL DATE/TIME)

0514 TAG
IMC DEADLOCK DETECTION COUNT

UNUSED

THREAD CONTROL BLOCK ADDR
TRANS LOCK INDICATOR

000054
000056
000058
00005C
000060
000064
000068
00006C
000070
000074
00007C
000080
000084
000088
000088
000090
000092
000094
000098
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LOC. LINE SOURCE STATEMENT
000088 A 584+ZCITAUM OS 8F .

A 585+*
A 586+*

000008 A 587+ZCTTEXT 05
000008 A 588+ZCITCODE LOU
0000EO A 589+ZCITODRC DS

A 590+*
A 59j+4

0000EL A 592+ZCITDDRN DS
0000E8 A 593+ZCNTDFN OS
0000EF A 594+ OS
0000FO A 595+ZCKTES OS

A 5964*
A 597+4

0000FO A 598+ ORG
0000FO A 599+ZClES OS
0000F4 A 600+ZCSCDL OS

A 601+*
0000F6 A 602+ZCIWAI OS
0000F8 A 603+ZCNCOI OS
0000FA A 604+ZCITTTN OS
0000FB A 605+ OS
0000FA A 606+ ORG

A 607+*
A 608+4
A 609+ZC$COR OS
A 610+ZCHCES OS
A 611+ZCISCFR OS
A 612+*
A 613+ZCSTTIR OS
A 614+ZC#TIR EQU
A 615+ ORG
A 616+ZCITRWA OS
A 617+ZC#FBPA OS
A 618+ZCKCBPA OS
A 619+ZC#LSPA OS
A 620+ZC#NRBCB OS
A 621+4
A 622+ZCITLNAM OS
A 623+ZCITCHAR OS
A 624+ ORG
A 625+IC#TTSL OS
A 626+ZCITTSW OS
A 627+ZCITTTYP OS
A 628+*
A 629+4
A 630+*

000000 A 631+ZCITTNFC LOU
000080 A 632+ZCITT4PR LOU
000040 A 633+ZCSTT4UZ LOU
000020 A 634+LCITT4U4 LOU
000010 A 635+ZCITT3Z7 LOU

AUDITED UPDATE MAP
ZCITLI AND ZCSTAUM MUST AGREE WITH ZTSTNUMF

IN THE THCB
TRANSLATED TERM CMO/TRANS CODE

USiA TAG
DDR NAME ID CHAR (HIGH BYTE = X’FD’)

THE ABOVE FIELD IS DEFINED IN 05/4 BUT NOT
TAGGED

DATA DEF REC NAME
DEFINED FILE NAME

UNUSED

SUCC ACT RECORD RELATIVE ADDR
M.T. SYSTEMS USE ICNES £ ZC*CDC IN PLACE OF

ICIRES

SUCC ACTION CNTRL TBL (ACT) ADDR
CONTINUITY DATA LENGTH

WORK AREA INC
CONTINUITY DATA AREA INC
TCT RECORD NUMBER

UNUSED

M.T. USES ZCICDR C ICICES INSTEAD OF
ZC#TTTN AND ICS1INT

TCT RECORD NUMBER
SUCC ACTION CNTRL TBL (ACT) AODR — ROLLBACK
COUNT FIELD FOR ROLLBACK

TERM JND FOR ACTION PROG USING ROLLBACK
05/4 TAG

TRACE WORK AREA
FIRST BLOCK OF PARTITiON
CURRENTLY ACCESSED BLOCK
LAST BLOCK OF PARTITION
NUN OF REM. BYTES IN CURR. BLOCK

LINE NAME
TERMINAL CHARACTERISTICS

SCREEN LENGTH
SCREEN WIDTH
TERMINAL TYPE

EQUATES FOR ZCNTTTYP

ULOO!UZOO1UTS1OITTY
UTS400 PR
UTS400 CP (UZ MODE)
UTS400 CP (U4 MODE) OR UTS400
IBM 3271

Figure 12-7. Multithread Terminal Control Table (Part 5 of 7)

tie
ZCJTTE XT
CLI

CL7
CL7
K.
F.

ZCITES
F.
H.

H.
H.
xli
XL1
IC#TTTN

0000FA
0000FC
000100

000104
000104
000104
000104
000108
000 1OC
000110
000114

000116
00011*
00011*
000 hA
000118
000 tiC

H.
F.
XL4

xli
ZCHTTIR
ICITTIR
F.
F.
F.
F.
H.

CL4
CL4
zC %TCHAR
K.
x.
x.

x’OoI
X’80’
X4O’
X’20’
Kilo, .
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Figure 12-7. Multithread Terminal Control Table (Part 6 of 7)

LOC.
000008
000004
000002

000110

LINE SOURCE
636+zc#rTu4o
637+ZC#TTU2O
638+ZC#TT4OT
639+
640+ZC#TTATT OS
641+*

STATEMENT
EQU X’08’
EQU X’04’
EQU X02’

UTS4O
UTS2O
UTS400 TEXT EDITOR

X. TERMINAL ATTRIBUTES

EQUATES FOR ZC#TTATT

X’80’
X’40’
X’20’
X’lO’
X’08’
X’04’

KATAKANA
NON—V I DEO
SCREEN BYPASS
PACKET PDN TERMINAL
CIRCUIT SWITCH PDN TERMINAL
TERMINAL ON CLUSTER CONTROLLER

000080
000040
000020
000010
000008
000004

0001 LE
000120
000124
000128

000 12C

000130
000130
000130
000136
000 13E
000140
000140
000140

H.
F.
A.
F.

A.

UNUSED

SF5 ERROR FIELD
PTR TO TRIDT ENTRY FOR CURRENT TRANSACTION
ALTERNATE TERM ID

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

ADDR SECURITY USERIDIPASSWORD PARAM LIST

5F
ZC#TSECL
CL6
CL8
H.
F.
ZC#TSECE
X.

642+*
643+*
644+ZC#TTKAN EQU
645+ZC#TTNVT EQU
646+ZCNTTSBT EQU
647+ZC#TTPKT EQU
648+ZC#TTCST EQU
649+ZC#TTCCT EQU
650+*
651+ OS
652+ZC#TINER OS
653+ZC#TRIDA DS
654+ZC#ALTID DS
6 5 5+*
656+ZC#TSEC4 DS
657+*
658+ZC#TSECL OS
659+ ORG
660+ZC#TUID OS
661+ZC#TUPW OS
662+ DS
663+ZCTSECE OS
664+ ORG
665+ZCNIOPWE OS
666+*
667+*
668+*
669+ZC#INVLD EQU
670+*
671+ OS
672+*
673+ZC#TOTID OS
674+ZC#TNODE OS
675+ZC#TBALL OS
676+IC#TBFLG OS
677+*
678+*
679+
680+ZC#TBASS EQU
681+ZC#TBEXH EQU
682+*
683+*
684+ OS
685+ZC#TBA1 OS
686+ZCWTBAZ OS
687+ZC#TBA3 OS

SECURITY PARAMETER LIST
. RESET LOC COUNTER TO BEGIN PARAM LIST

SECURITY USERID
SECURITY PASSWORO
——FILLER—— SECURITY PARAM LIST
SECURITY ERROR WORD (1ST BYTE USED)

. RESET LOC COUNTER TO BEGIN ERROR WORD
SECURITY ERROR BYTE

000080

000141

000144
000148
000 14C
00014E

X’8O’

EQUATES FOR ZC#IOPWE

INVALID USERID AND/OR PASSWORD

XL3 • UNUSED 3 BYTES OF SECURITY ERROR WORD

CL4
CL4
H.
X.

014E80
014E40

ORIGINATiNG TERM NAME PRIMARY HOST (DDP)
NODE PRIMARY HOST (DDP)
NMBR 4K BLOCKS ASSIGNED TO TRANSACTION
TRANS BUFF PROCESSING FLAG

EQUATES FOR ZC#TBFLG

000 14F
000150
000154
000158

(ZC#TBFLG—ZC*OTCT)*256+X’80’ • TRANS BUFF ASSIGNED
(ZCMTBFLG—ZCIDTCT)*256+X’40’ • NO MORE TRANS BUFF

TO BE ASSIGNED

x. UNUSED
F • ADOR 1ST TRANS BUFF
F • ADDR 2ND TRANS BUFF
F • ADOR 3RD TRANS BUFF
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Figure 12-7. Multithread Terminal Control Table CPart 7 of 7)

LOC.
000150
000154
)00158

STATEMENT
EQtJ ZC#TA1,1
EQU ZCIITBA2,1
EQU ZCIITSA3,1

NP4BR 4K 10CKS IN 1ST TRANS BUFF
NMBR 4K BLOCKS IN 2ND TRANS BUFF
NMBR 4K BlOCKS IN 3ND TRANS BUFF

REGISTER SAVE AREA

18F
1CHTRSAV

18 WORD REG. SAVE AREA

LINE SOURCE
A 688+ZC#TB1I
A 689+ZC#TB2L
A 690+ZCWTB3L
A 691+4
A 692+*
A 693+*
A 694+ZCHTRSAV
A 695+
A 696+ZC#TSWDO
A 697+ZC#TSBCI(
A 698+ZC#TSFOR
A 699+ZC#TSRTN
A ?OO+ZC#TSETY
A 701+ZC%TSRO
A 702+ZC#TSRL
A 703+ZCNTSR2
A ?04+ZC#TSR3
A 705+ZC#TSR4
A 706+ZC#TSR5
A 707+ZC#TSR6
A 708+ZC#TSR7
A 709+ZC#TSR8
A 71O+ZCWTSR9
A 71l+ZC#TSRIO
A 712+IC#TSR1I
A 713+ZC#TSR12
A 714+*

00015C
000 15C
000 15C
000160
000164
000168
000 16C
000170
000174
000178
000 17C
000180
000184
000188
00018C
000190
000194
000198
000 19C
000 lAO

AREA BACKWARD LINK ADDR
AREA FORWARD LINK ADDR
CALLERS RETURN ADDR
CALLED ENTERY ADDR

OS
ORG
DS
OS
OS
OS
OS
OS
OS
DS
OS
OS
OS
OS
OS
OS
OS
OS
OS
OS

F.
F • SAVE
F • SAVE
F • RE$,
F • RFS,
F • ROS
F • RH
F • R2$
F • R3$
F • R4$
F • R5$
F • R6$
F • R7$
F • R8$
F • R9$
F • RAS
F • RBS
F • RC$

A 715+*
A 7l6+

000 1A4
0001A8
000 IAC
000180
000184
000188
000188
000000
000000

PARAMETER LIST

A 717+ZC#TPRMI
A 718+IC#TPRM2
A 719+ZC#TPRM3
A 720+ZC#TPRM4
A 721+ZC#TPRM5
A 722+ZCNTFIN
A 723+ZC#TLEN
A 724+IMSOSECT

725 IMSDSECT
726

F.
F.
F.
F.
F.
OF

OS
OS
OS
OS
OS
Os
EQU
C SECT
CSECT
END

*—ZC%DTCT

PARAM #1
PARAM #2
PARAM #3
PARAM #4
PARAM #5
<<< <(< THIS MUST ALWAYS BE AT END >>> >>>
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12.5. Sample Dump Action Program (FIXSAM)
Figure 12-8 shows the sample COBOL action program FIXSAM. This program
produces two types of snap dumps depending on values entered at the terminal.

When the operator enters transaction code F#03 followed by the value T (Figure 12-8,
line 303), FIXSAM moves an S to the termination indicator to produce a termination
snap. Figure 12-9 shows the S termination snap dump.

When the operator enters transaction code F#03 followed by the value Y (Figure 12-8,
line 302), FIXSAM issues a CALL SNAP that dumps working storage, the program
information block, input message area, output message area, work area, and
continuity data area without terminating the program.

A third type of snap dump is produced if the program terminates abnormally. An
abnormal termination snap caused by a program check is shown in Figure 12-11. This
dump varies in only a few details from the S termination snap.
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LINE NO. SOURCE ETRT

TDENTZFICATIC’d DIfISION.
PRCGA’-1D. F1XSA.
EhVICPFEPT D1V1S1Ot.
CONFIGURATIOk SECTION.
$OURCE—CC?PU1ER. U’1aC—OS’.
OBJECT—CC?FU1ER. UP1AC—O53.
DATA DIVISION.
bORKIkG—STORAGE SECTION.
01 DICE-CODES.

*

* SET CUPSCR—COORD TO HOTME 1OC3COCO.
c5 CLiR5—H’E plc X(4) VALUE

*

* PCSITIOh CURSOR TO A kE LINE X1O4OOOCj.
C5 ftXT-LNE Pit X(4) VALUE

*

* SKIP 3 LINES AND EE6!NN1NG CF LiNE X1CO4C3OO.
C5 SKP-1L.N pit X(4) VALUE

*

* SKIP LINES AD E(ItNIN CF LINE X1OC4i?OO.
C5 SKP—2LN PlC Z(4) VALUE

*

* START OF ENTRY CHARACTER X9E.
05 SOF—CiAR Pit X(1) VALUE .

*

1 NON..UM&—rSG ‘IC ) (49) VALUE
‘NC—NUPERIC VALUk ENTEREC FOR kEADS DESIRED FIELD.

*

01 TRANS—CAh—’’SG PIt XC40) VALUE
TPAhSACT1ON CANCELLED DUE TO AbOVE ERROR0.

*

91 FCFMS PlC XC40) VALUE
0END OF FILE EAC*IE0 DURI6 READ P.UP’EER 0

*

01 ERR—I’SG PlC X(40) VALUE
ERR(k FROV SAM-GET LURIN READ NUPER

*

Dl ¶TAT—HtRS pit X(47) VALUE
STATLS—CODE tETAILED STATUS

*

01 FSATIN plc X(7) VALUE
*

01 FSANDP4 plc Z(7) VALUE
*

01 SUCC-$G Pit Z(54) VALUE
ENTEk kUME OF fEAD5 IO SAPS VAR LEbETH

*

ci tLSCOtNEtT—SG PlC X(2) ViLUE
LIPF DISCONNECT ELtJESTED0.

01 HDG—LkE.

. : . .: : : . .‘ : : : :;“: ‘: . ‘

Figure 12-8. Sample Action Program (FIXSAM) Generating Snap Dumps (Part 1 of 7)

C CO I
COCC2
0000!
00C04
00005
00006
00CC?
0OC0
00009
Coclo
Cocli
00012
CCCI!
00014
D0Ct5
00016
0001?
0oo1
Cocic
00020
COC21
00022
0002!
00021e
00025
00021)
0002?
OO0z
0002c
000LC
00C31
00C32
00033
0003h
00035
00036
00037
O0C3
00039
00040
00041
00042
00043
0Li044
00C45
00C4
00C47
0OC4
0004c
00050

CODE .

0F5$TFIL0.

FSFDFIL

FiLES AS F#tdN0.
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00C51
C0C52
00053
OO’D54
00055
00056
00057
00C5
00059
00060
00061
00062
00063
00064
00065
00066
00067
0 00 6
00069
00070
00071
00072
00073
00074
00075
00076
00077
roc7
00079
0000
00c1
0OC2
00083
C 0084
00085
00086
00087
00088
0008c
00 C 90
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102

VALUE N0. READ.
VALUE SPACES.
VALUE CUST-1D.
VALUE SPACES.

VALUE CUSTCMER NAE.
VALUE. SPACES.
VALUE APT PAID.
VALUE SPACES.
VALUE DATE.

VALUE SPACES.

X(42) VALUE
45
x VALUE

COfP-4.
C0P—4.
COP—4.

Q (4)
9(4)
9(9)
x (7).
x (7).
9(4) CCrP—4.
9(4) C0P—4.
9(4) C0P—4.
PlC 9(4) COMP—4.

PlC 9(4) COP-4.
9(4) C0EP—4.
9(4) COMP—4.

plc 9(4) COP—4.
FTC 9(4) COP—4.

05 HD1 PlC X()
05 FILLER PlC X(6)
05 HD2 PIt X(7)
05 FILLER PlC X(8)
05 HD3 PlC X(13)
05 FILLER PlC X(9)
05 HD4 Pit X(8)
05 FILLER PIt XC)
05 HD5 PlC X(4)
05 FILLER PIt X(5)

*

01 SNP—ERR—PLSG Pic
ERRCR ON SNAP NO. 1 ? 3

01 END—S PlC
LINKAGE SECTION.
01 PIE. COPY P1F374.

02 SIATIS-CODE PlC 9(4) COPP—4.
02 DETAILED—STATUS—CODE PlC 9(4) COfP—4.
02 RECOD—TYPF REDEFiNES DETAILED—STATUS—CODE.

03 PPEDICTED—RECORD—TYPE PlC X.
fl3 DELIVERED—RECOtD—T’1PE PlC X.

D2 SUCCSSOR—ID PlC X(6).
02 TER”lNATlON—YNDICATOR PlC X.
02 LCCK—ROLLSACK—INDICATOR PlC X.
02 TRANSACTION—ID.

03 YEAR FIC
0_s TODAY PlC
03 HR—PIN—SEC PlC

02 DATA—DEF—REC—NAiE PlC
C2 DEFIYED—FILE—AfrE Pit
02 STANDARD—MSG—LINE—LETH PIt
) 2 S I A N D A R D— f’; S G— N U E E F — I 1 N E S P IC
[2 WOPK—PREA—LENCTI PlC
02 CONTINUITY—DATA—IlPUT—LENET H
02 CONTIIUITY—DA1A—(1TPUT—LEM5TH
02 VORK—AREA—INC PlC
02 CONTIPUITY—DATA—AREA—1NC PlC
02 SUCCESS—UNIT—It.

03 TRANSACTION—DAlE.
04 YEAR PlC 09•

04 ?ONTH PIt 99.
Cj4 TODAY PlC 99.

03 TIE—0F—DAi’.
u4 HOUR PlC 99.
DL ?lNUTE PlC 99.
04 SECOND Pit 99.

c3 FILLER PIt XXX.
02 SGURCL—TERI%AL—ChARS.

03 SCURCE—TER?INAL—TYPE Fit X.
0;:; SGURCE—TEP—S —LItE—L ENGT H
03 SCLRCE—TE—SC—NUfrPER—LIN[S
03 SCLRCE—TER-ATTRlPUTES PlC X

Figure 12-8. Sample Action Program (FIXSAM) Generating Snap Dumps (Part 2 of 7)
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LINE NC. SOURCE ENTRY

‘00103
(‘0104
00105
00106
‘00107
D010p
C0109
00110
00111
C0112
00113
00114
00115
C0116
00117
CU11
00119
C0120
r0121
(‘0122
CO12!
(‘0124
00125
00126
(‘0127
001 2
00129
00130
00131
00132
00133
00134
00135
00136
00137
0013
0013c
(‘0140
00141
00142
00143
00144
(‘0145
0014
00147
t’0145
00149
00150
?0151
0015?
00153
00154

02 DDP—ODE
01 IMA. COPY !MA74.

02 SOURCE—IERMINAL—ID
02 DATE—TIME—STA!P.

D3 VER
0:? TODAY
0$ l!R—M1N—SEC

02 TEXT—LENGTH
02 AUXJI!APY—DEV—ID.

03 FILLER
:3 AIJX—DEV—N0

02 TRANS
02 RECTCRD
2 NORECS REDEFINES
c’2 FiLLER
02 DISCONNECT
0: FILLER
2 SNAP
02 FiLLER
f’2 EXT—SUCC
02 END—ItA

DISCONNECT—SAY
SNAP—SAY
E ND—C DA

. COPY OFqA74.
DEST1hATION—TERINAL—IG
SF 5—CPu 0’ S.
:;3 SF5—TYPE
03 SFS—LOCATIOP’.

02 FILLER
‘2 CCNTINLCUS—CUTPLT—LODr
02 TEXT—LENGTH
02 AUXILTARY—DEV1 CE—IL.

C’3 AUX-FUNCTION
03 AUX—DEVICE—NO

02 OUT—’SG.
03 DICE1
03 LJFE1.

CS FiLLER
05 1LERD
05 FiLLER
CS TSNP.

ic: F1LLEk
I’D SNP1
1;: FILLER
‘Ic SN?
ic FILLER
ltD SNP3
ic FILLER
ic SNP4
IL FILLER

PlC X.
plc x.
PlC X.

plc V.
plc x.

FIC X(4).

plc X(15).
PlC X(7).
F1C X(E).

Figure 12-8. Sample Action Program (FIXSAM) Generating Snap Dumps (Part 3 of 7)

PlC X.

plc X(4).

PlC 9(4)
Pit 9(4)
plc 9(9)
plc 9(4)

Pit X.
PlC V.

V (2).
X (2).
PLC 99.
x.
X.
V.
V.
X.
V.
V.

PlC X(4).

p IC
p xc

RECTCRD
Pit
P IC
p jt

P IC
P IC
plc
p it

01 CDA.
02
02
02

01 0?A
02

COMP—4.
CC’MP—4.
COMP-4.
COMP—4.

CoP-4.

plc
plc
pit

plc
plc

V.
X.
V (2).
V (4).
9(4)

PlC
F’ IC
plc
F IC
F IC
P IC
PlC
pit
p it

V (19).
V.
V (2).
V.
X (?).
X.
V (2).
X.
V (2).
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00155
00156
00157
0015 P
00159
00160
00161
00162
00163
00164
00165
00166
00167
00168
00169
00170
00171
00172
00173
fl0174
00175
00176
00177
0017
00179
00180
00181
00182
00183
00184
00185
00186
C’0187
001b8
01E9
00190
p0191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204
00205
00206

10 SNP5
10 FILLER

03 DICE2
03 LINE?
03 DiCE!
03 LINE3
03 DICE7
03 LINE7.

05 FILLER
05 FILREAD
05 FILLER

03 DICEP
03 L1NE3
03 DICES
03 L1NE9
03 DICE11
03 LINEII
03 DICE12
03 SCE—D1CE
03 EiD—0MA

01 E0RK—AREA.
03 REC—IO—ARE—F.

05 CUST—1D
05 CUST—NAME
05 ANT—PAID
05 DATE—PD.

10 MTH
10 SLSH—1
lu DAYC
10 SLSH—2
1c YF

Os FILLER
03 DETAIL—LNE.

.5 FILLER
05 PECS—RD
05 FILLER
05 CLiST—ID
Cs FILLEF
05 CUST—NAfE
r5 FiLLER
05 AtT—PAID
05 FILLER
05 DATE—PD.

ic ‘TH
10 SLSH—1
10 DYC
15 SLSH—2
10 Yi

05 FiLLER
3 ERR—LE REDEFINES

05 ERROR—9LD
C!5 RECRD—ERR

x.
x (10).
x (4).
x (72).
X(4).
x (72).
x (4).

x (15).
x (7).
x (50).
x (4).
x (72).
X(4).
x (72).
x (4).
x (7?).
x (4).
x.
x.

PlC 9(5).
PlC X(?O).
PlC Q()V99.

PlC 9(?).
PlC X.

PlC 9(2).
FIC X.
PlC 9(2).
PlC X(Q).

x (3)

c (2).
X(8).
.(5).
x (6)

x (2C ).
x (4).
S (.) .‘9.
x (4).

plc 9(2).
plc x.

FTC 9(2).
plc x.
plc 9(2).
PlC Y(3).

Figure 12-8. Sample Action Program (FIXSAM) Generating Snap Dumps (Part 4 of 7)

PlC
PlC
PlC
PlC
P IC
P IC
P IC

P it
P IC
P IC
P IC
P IC
PlC
P IC
PlC
P IC
P IC
p it
P IC

p ic
P IC
P IC
PlC
F IC
P IC
P IC
P IC
PlC

t ETAIL—LNE.
Pit X(40).
plc 29.
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LINE NO. SOURCE ENTRY

0D22Q
00230
00231
00232
00233
0023L
00235
00236
0023?
00238
00239
00240
00241
00242
00243
00244
00245
00246
0024?
00248
0024c
00250
00251

00252
00253
00254

05 FILLER
03 STATf.S—LNE.

c,5 FiLLER
05 STAT—ERR
C5 FILLER
05 0—STAT—ERR
05 FILLER

03 REC—CNT
03 ERR—It.D
03 STAT1
‘3 OSTAT1
33 STAT?
03 OSTAT?
D3 STAT!
03 OSTAT!
03 STATL
03 DSTAT4
03 STAT
03 DSTAT5
03 F1LEAPE
03 EiD—kA

PROCEDURE DI’IISI0N USING FIi.

plc X(13).
plc 9(4).
PlC X(30).
PlC 9(4).
plc X(21).
plc 9(2).
PlC 9.
PIt 9(4).
plc 9(4).
pIt 9(4).
PlC 9(4).
plc 9(4)•
plc 9(4).
plc 9(4).
plc 9(4)•
plc 0(4),

PlC 9(4).
plc XC?).
PlC X.

JPA iIORK—AREA OA CDA.

pIt (30).0020?
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
00218
00219
00220
00221
00222
00223
00224
00225
00226
00227
00228

CPTIONS—SAYE.
MOVE CURS—HIE TO DICE1.
IOVE NXT—LNE TO DiCE?, £1LE3.
IF SNAP IS EQUAL TO 1 OR N OR T hOVE SNAP IC SNAP—SAY

ELSE POVE TO SNAP—SAY.
IF RECTORD IS NOT NUMERIC, MOVE NON—NUNb—SG TO LINE2,

WOVE TRA:S—CAN— TO LiNE!,
PCVE ?3i T TEXT—LENETH OF OPA,
GO TO SNAP—TEST.

IF DISCOSFCT IS EQUAL TO Y MOVE DISCONNECT TO
DISCCP.NECT—SA, ELSE OYF N TO DISCONNECT—SAY.

TAPE—REC—GET.
ROVE ZFRC TO RR—]ND, PEC—CPT,
MOVE F1LE NAP’E TO LINEI, LiNE?.
lOVE FSAPTIN TO FILENAmE, FILERD.
IF NORECS IS ECUAL TO ZERO,

MOVE HDG—LNE TO LINEZ
PCVE SPACES TO DETAIL—LNE,

OYE NORECS TO RECS—R,
POVE DETAIL—LNE TO LINE!,
60 TC DISC—REC—EET.

POVE SPACES TO DETAIL—LNE.
PERFOR SAN—GET THRU SA—CET—EYIT UNTIL REC—CNT IS EQUAL TO

NORE CS.
IF ERi—1ND is EQUAL TC ZERO,

OYE CORRESPOND1NE REC—iO—I.REA—F TO DETAIL—INE,

. . ...

Figure 12-8. Sample Action Program (FIXSAM) Generating Snap Dumps (Part 5 of 7)
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LINE NO. SOURCE ENTFY

MOVE NORECS TO RECS—RD,
IOVE HDG—LNE TO LINE?,
CVE DETAIL—LNE TO LIIE3,
GO TO DLSC—REC—GET.

‘OVE ERR—LNE TC LINE?.
I’CVE STATIS—LNE TO LIE3.

Dl C—REC—GE T.
‘OVE ZERO TO ERR—IND, REC—CNT
“OVE FSADIN TO F1LENAE FILREAD.
1OVE SKP—2LN TO DICE?.
MOVE NXT—LNE TO DICER, DICE9.
IF NORECS IS EQUAL TO ZERC,

rov I4DG—LNE TO L1NEP
MOVE SPACES TO DETALL—LNE,

WOVE ZEROS TO RECS—RD,
MOVE DETAIL—LNE TC LIFE9,
GO TO SUCC-TEST.

CVE SPACES TO DETILLN!E.
PEPEOR” SAT—GET THRLJ SAI—GET—EIT UNTIL

NOREC S.
IF ERR—It%D IS EQUAL TC ZE1O,

MOVE CORRESPONDIN( RFC—IO—AREA—F TO

OIE KDG—LNE TO LINE8,
MOVE NORECS 10 RFCS—RD,
rOVE DETAIL—LNF IC LI?E9,
GO TC SUCC—TEST.

P#OVL RR—LNE TO LlE.
?CVE STATLS—LNE TO LIrE.

S U C C—TE ST .

MOVE SKP—2LN TO DICE11.
ii: EXT—SUCC IS NOT LQLAL TO P, MOVE E TO

TERtINATIOt—IND 1 CATOR,
rOVE SA’VIN TO SUCCESSOR—ID,
MOVE SUCC—frSG TO LINF11,
rOVE IXT—LNE TO D1CE12,
CVE SOE—CHAR TO SOE-bICE ,

MOVE 541 TO TEXT—LENGTH OF O’4A,
GO TC SNAP—TEST.

460 TO TEXT—LENGTH OF O!.
IF DISCO’NECT IS EQUAL TO Y, MOVE DISCONNECT—frSG TC LINE11,

t’GVE TO PUY—FUJCTION,

Figure 12-8. Sample Action Program (FIXSAM) Generating Snap Dumps (Part 6 of 7)

00255
00256
00257
O025
00259
00260
00261
00262
00263
00264
00265
00266
00267
00268
00269
00270
00271
00272
00273

00274
00275
0Q276

00277
00278
00279
0020
OU21
00282
00283
00284
0028
00256
00267
00288
00289
00290
00291
00292
00293
00294
00295

REC—CNT IS EQUAL TO

0 ETAX L—LNE,
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Figure 12-8. Sample Action Program (FIXSAM) Generating Snap Dumps (Part 7 of 7)

IINE NO. SOLJkCE ENTRY

00296 POlE E TO TERIEAT1(N—JNDICATCR,
00297 MOVE HANGUP TO SUCCESSOR—ID,
0029P MOVE 53 TO TEXT—LEtGTH OF
0b299 StAP—TEST.
00300 IF SNAP—AV IS EQUAL TO N, EO TC NORM—RETURN.
00301 ‘C)VE 10 END—IT’A END—OVA EID—WA END—CDA.

00302 IF SNAP—SAV IS EQUAL TO Y, FERFORc SNAP—ROUTINE.
00303 IF SNAP—SV IS EQUAL TO T, MOVE S TO
00304 TERJI NATION—INDICATCP.
00305 MOVE SPACES TO END—OA.
00306 NCR1—RETURN.
00307 CALL RETURN
00308 StEAP—ROUTINE.
00309 *

00310 * SNAP ACTIVATION RECCPt AND PROGRAr’.
00311 *

0031? CALL SNt F USING DiCE—CODES END—WS PiP O’A I!A END—IPA OA F

00313 — ND—OrA CRK—AEA END—WA CDA E’D—CDA.
00314 iF STATUS—CODE IS NOT EQUAL TC AFRO OVE STATUS—CODE
00315 TO STATI !OVE DETAILtD—STATUS—CDE TO DSTAT1
003U SA—CET.
00317 CALL GET USING FILENAI’E REC—IJ—APEA—F.
OO31 ADD ‘? TO REC—CNT.
O319 iF STATUS—CODE IS ECLAL TG ZERO, GO TO SAP—GET—EX1T.
iO:2O MOdE SPACES TO ERR—LN[, STATUS—INE.
00321 IF STATUS—CODE IS EGUaL TO , MOVE EOF—SG TO ERR—LNE
fl0322 ELSE OVE ERR—F’SG TO [rR_LNE.
OO32 MOVE REC—CNT TO RECRD—ERR.
00324 1’OVE NORECS TO REC—CNT.
00325 ‘OVE I TO ERR—IND.
00326 OVE STAT—HORS TO STATUS—LNE.
0037 ICVE STAlLS—CODE TO STAT—ERR.
00328 ‘OVE DETAILED—STATUS—CODE TO D—STAT—ERR.
00329 SAt’—GET—EXIT.
00330 EXIT.
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116. Analyzing the Termination Snap Dump
The first area of the S termination dump to examine is the edited headers. These
include the allocation map that contains the dump addresses of the main storage
areas snapped.

The action name is SAMFIN and the action program load module processing that
action is also SAMFIN. The term-id (terminal identification) for this transaction is
TRMD. This is the way the terminal that initiated the transaction was defined in the
communications network definition. The allocation map that follows contains the
beginning and end locations as well as the lengths of user interface areas, and other
areas included in the snap dump. The locations refer to relative addresses. Relative
addresses are printed on the far left side of the snap dump. All addresses are given in
hexadecimal.

By examining the directory in Figure 12-9, notice that there are no addresses given for
action subprogram area. The reason for this is that action program SAMFIN did not
call a subprogram.

If you are not using an edited snap dump, that is, the snap contains no directory
listing, it is still quite easy to locate all your action program’s interface areas. Go
directly to the thread control block. In this multithread example, it is at location
36E20 plusl5ibecause the multithread layout begins at the 21st byte from the
beginning thread control block address. (See Figure 12-9.) The first five full words (40
bytes) contain the relative addresses of the program information block, input message
area, work area, output message area, and continuity data area, in that order.

Following the allocation map on Figure 12-9 is the reason for the snap dump: USER
VOLUNTARY TERMINATION. Voluntary termination resulted when the action
program moved S to the termination indicator.

In the sample snap dump (Figure 12-9), the register section contains only one set of
registers because the action program terminated voluntarily. These are IMS registers.
To find SAMFIN’s registers, you must go to relative location PIB + 48 (address
33448). Beginning at that location, count three full words. The third word contains the
full word address of SAMFIN’s save area (34958). The save area contains the action
program registers.
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Rs,o saap •um
I

STAT1$.cODE S TERMINATION4ND)CATOR

I DET-STcODE LOCK-ROLLBACK-INDICATOR

4DDGà’àE2C1.4C6 O1,OOO3 IOOOOOOI 00000000 00000000 •....sarjwss —0F3400

033420—00000050 000COIDO ooooooe 0000000C frrzFcF4 f1FFC1F FDF8F42OOOOCcJ S2C415COe4?...W—C34?O

O3344ODOSOOOIS E9000000 OOO345I 00000000 frO495eJ 0 OO7B 6f0344EA 000157+ •.a..z L —0F3440

033460-00036t34 000000ce 00033400 OOO3F7c COO6E?t 0 GOIF1C DIOOB24O øOOO44 .. .. ...w 7. ..

033480-0000000* UGC(iCOOC COCCCCD 0001?684,00040000 033445 40361C4 $QG34FI • .)S.3.-OF34IO

I I I LSOURCE-TERMINAL-TYPE
END OF PIB L___ TIME-OF-DAY

LSAVE AREA ADDR

0334*0-00015730 00C0003( OOO34c* 000349*6

0334C0—00033570 00033êc0 00034698 0003455*

0334*0-000334CC 00C33570 00C331C0 00033*1*

033500—000337*8 8003311* 00000CCO 000345*0

033520-000338(0 000337*1 00033570 000337CC

033540—00000FOO 00000000 00000COC 00000CCC

•33S60-0000000t’ 00000000 COCOOCCO oooooooo[__

Figure 12-9. Termination Snap Dump for SAMFIN Load Module (FIXSAM Action Program)
(Part 1 of 3)

[ri
ICTZOI MAU: SARFZR

eglatsi Adios P1*111W: SARIJICO

*. *LLOC*TI0R RAP •*

1*7*: •l141I3

TEIR—IR: TRRI TIARS—IS: OOSZCO9OISF0003 UR(t SxO*x4*

FUR TO LERITI

00033400 0003361F 00000090
000338CC 00033*EF 00000030
000337CC 000331*F 00000100
00033570 000337*7 00000241
00033711 000337Sf 00000001
00034000 000331FF 00001200
00036*20 00036F17 000001CR
00000000 00000000 00000000
0003*154 00036173 00000020
00001240 000013SF 00000120
00033508 00033568 000000*4

*11*-SAlt

P10*1*1 1I*OIRATIRI• IliCt (P11)
JIPUT 5115*11 *11* (IRA)
5011 AREA (WA)
•UTPUT 5111*11 AREA (CIA)
CUTISSITI •ATA AREA (CIA)
ACTISI PIOSRAR LIII AREA
VIllA, CR17101 SLICE (75CR)
ACTICI 1IP*0(RAR (It ACTIVE)
FILE ALLICATIOS RAP
TERRISAL (OSTRIL 7*11.1 (TCT)
15*111 *ET.Pl0*. VILATILE AREA

CAUSE OF SlAP IVIP: 6311 VOLUI7AIV TE1RIIATIOS

ISA, IT £1111 AT 0171*6

BESS 0—7 00001310 0C01731C 000349*1 0C033400

1111 1—F 000331CC 00034691 00034551 00035551

SWAP 0P3400 TO Cr3190

‘pta

00034A91 000337CC 000346*1 00033570

60034181 00036951 40017164 600171*6

000334CC 000337C0 000337CC 000346RP

0003555* 60034118{0003!EAC 100337CC

00033570 00033799 000337C0 000331*3

0003467C 00034951 00034681 00033400

-0934*0

—.( -0934(0

. —093410

0003417* 60034111 00000000 00000000

toctocec 00000000 00000000 00000000

PARAM LIST

a —093300

(:—.( -093320

. —Cr3540
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DICE CODE

-—

58O-1OO3OOCO C6C3C5 4EI5C1b4 C5404040

0335A0—40404C40 40404040 40404C40 40404040

033500—40404040 40404040 40404040 100400CC

0333t0—C105C440 C4t4C •5C74CI 05(10440

033600—40404040 40404040 40404040 40404040

033420—14026003 6C4C540 40F0f00 p2404040

033640—C113E442 4003*604 C5404CF0 FOFOFCI0

033660—40404040 10040200 06090305 40ê5C104

0336S0—40604040 404C4C4C 40404040 40404040

0336A0—40404040 40404040 40404040 40404040

033600—C3E42E3 60(9(440 40404040 40404C03

0336t0—40404040 4CC14t3 40$7C1C1 (4404040

033700—40404010 F4404040 40404040 40F0F0F6

033720—3I6C4C7 (5404040 40404040 40404040

033740—FIFSÔIF? F7404040 10040200 40404040

033760—60404040 4040404C 40404(40 40404040

a... 0F3780 TO 0F37A0 SAmE AS AOV1

033140—40404040 40404040 40404040 40404040

Debugging Action Programs

START OF WORK AREA

A0_404040401 40404040 40404C40 40404040

O337C0-1FF0F6F2 $tCeC6f4 DIC4OCE$ 4003)6(4

O337t0—0FS61F1 F561F7F7 00000COO 00000000

033800—!6F21040 40404040 40(6)6(4 05(40908

033820—4058F101 F90F048 01F14040 4040F0F8

033840—C3HCAC5 4040F000 F0F24t40 40404040

033860—0240036 (4054040 F0F0CE0 40404040

033880—4000F4F0 00000000 00000000 00000000

0338*0—00000000 00000000 00000000 (602)4(4

START OF ACTION PROGRAM
SND OF IMA

LOAD AREA

F#84 N T
till _I_ _L

,8 cO—E3o 4C4 00520069 OlAF000! )0r COO C67YO$4 40054)03 40055(40 40404V40 •TPMA F$04 o T te* —0138(0

033)00—4040 040 40404040 40414C40 40404040 00 —013800

SOAP 0140 0 TO 015200

034000—90C 18(14100 o))0’3CL0 00585000 00545000 903(070? 005(0050 88000008 • . ..E. ..E..P.. .. ...—014000

034020—4200D050 50100050 48400050 19400001 4164(100 02018069 60004154 C2428840 A.E.. .—...B.. —(14020

034040—00014160 006(9108 50004780 (0301363 600(8055 0(056000 (1*24160 60069140 •...—.Z..I. ...;3.— —.4..-—.. —014040

034060—50014780 (0765810 00584870 10024300 (17(4160 60059258 00684170 00601976 •I AS.——. .1 S. .—014060
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Figure 12-9. Termination Snap Dump for SAMFIN Load Module (FIXSAM Action Program)
(Part 2 of 3)

12-37

IA
START OMA MESSAGE-LENGTH

I_____{00000000 ooooooao nooo,oaoioooo a

404040(6 1?)403 (9)34040 40404040 • . . ..P1t.0 WAOO 1*07151 —0955)0

404C4C4C 40404040 40404040 40404040 • —0935)0

(505(440 •6c640c6 cfl30540 09(5(1(3 a • ..oa o rxtt OEAC—013500

8504)4(2 (5)94040 40114040 40404040 •A0I 00110$ REAP 0110808 1 —013500

40404C4C 40404040 10040000 1203(103 • .. . .STAT—013600

40404040 40c4C5o3 (bOoStS 04400203 •US—0000 000? ETAILSD ST—013620

40404(40 40404040 40404040 40404040 •ATUS (ORE 0000 —013640

(5404040 404040(6 12)4(4(6 (9034040 • . . . .1511 8*00 130)1St —013660

40404040 40404040 60404040 40404040 • —013680

10040000 05064040 09(5(1(4 40404040 • ....00. lEA) —0136*0

14020304 04(5)940 05(1)4(5 40404040 •CUST—T0 000T0008 OA$E —0136(0

404040(4 (113(540 40404040 10040000 • AOl PASO OATS . .. .—0F3600

F2F4C4C 40404040 C6o6o4s5 (4091840 • 04

50111119 IOIO4aol 11404040 40100861 •L0000

40404(40 40404040 40404040 40404040 *15177

40404040 40404040 40404040 40404040

00620 IOU009T —013700

$11900.11 081—013720

—013740

—OP 3760

40404040 404O4O4 DS03SCOC 00000000

L END OF

07* .. .. .—0137*0

i—START CDA

END CDA

404404O 4049404 05035C0C 000000001. NT*..
NT

(7(54040 4t4T4O40 4U111119 10101111 •006200000019 LOOSI 1190011—0P3700

00404040 10)44040 40404040 41401010 *08115177 04 00—013710

400306(4 (7(54040 40404040 40404040 *620 100008T 10000 —013800

61111561 07174040 400203(1 13141260 • $11900.11 08l15l77 STATUS——C13$20

4040(4(5 [3(10903 (5(44002 03(10304 *0000 0002 OFTAILE) 51*10—013840

40404040 40404040 40404040 40404040 .0 COOL 0000 —013860

40000000 00000000 O000C000 00000FOO • 040 —013880

060S)330 00000000 00000000 U00010C9. 1500f11. —0138*0

L END OF WORK AREA

. - —--------- — .
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0000000C 00000000 00000000

58102018 58201000 5020A100

5020A110 9200A110 5820100C

D7OFA114 A11407FE D2037010

4780C014 95D58017 6780C014

F030 *.00(.00..C0..00 .00..00. .00..00.—0F5160

Fob *.00. .00. .00..0C..0U..C0..00..00.—0F5180

830 -OF51AO

2FF * S —OF51CO

00036EA4 00005ED8 * • •>•• .;O—OF6ECO

00000000 60016F32 *...H..> ; , —.?.—OF6FEO

00036E20 00000000 *...6...u ) > —OF6FOO

00000000 00000000 • —0F6F20

00033400 00033400 *. . . .— ? —0F6F40

00000000 00000000 *. .> —0F6F60

00033400 00036E20 *. • ..Z >.—0F6F80

00034000 00035200 *. .> 0 —0161A0

Figure 12-9. Termination Snap Dump for SAMFIN Load Module (FIXSAM Action Program)
(Part 3 of 3)

AAAAAAAA * —0F4920

00033448 * —0F4940

00033400 00033570 000338C0

F SAM FIN REGISTERS

034920—AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA 00000000

034940—A*AAAAAA 001C0002 0E030000 01000201 00004020 21200700 00000000

034960—000349A00034EF2 000157!0 00000006 000000CC 000349A8 00033400

0349801000337C0_00034668 00033570 000338CC 0003469 00034558 00035558

0349*0—00034644 00000050 00033eAC 800337CC

0349C0—00033570 00033799 000337C0 00033883 00033788 800337BA 00000000

034980—00000000 00000000 00000000 00000000 00000000 00000000 00000000

**** OF4AOO TO 0F4A80 SAME AS ABOVE

034880—00000000 00000000 00000000 00000000 00000000 00000000 4058F1F1

034AA0—FIFI0000 00000000 00000C00 00000000

034AC0—00000000 00000000 00000000 00000000

034AE0—58201004 50208104 9200A104 58201008

5020A108 9200A108

00034A98 *. e. .+2 C.0F4960

60034E88 * —...—0r4980

0003388A * B —0F49A0

00000000 * —0F49C0

00000000 * —0F49E0

034800—9200A10C 58201010

034820—705C6004 D20370A8 600495E8 801705CC

F9FOFO4B * 811900.-OF4ABO

00000000 *11 —OF4AAO

9200A100 * 8 —OF4ACO

5020A10C *. ...L I 8.. .—OF4AEO

60000203 * ........ A P K...—.k.—OF4BCO

95E38017 *.*—j...—. .y ......... B T..—0F4820

- END ACTION PROGRAM LOAD AREA

- OMA ADDR

. CDA ADDR

0351

0351

0351

0-47 F

0—47F

0—47 F

- PIBADDR

04C 47F

02C 67F

:0CC 47F

F 048

F028

FCC 8

_IMA ADDR

47F0F044 47F0F040

47F0F024 47F0F020

47F0F004 O5001BOF

00044770 10044900833 000

BDD 000

_WA ADDR

5923

8EC

47FCFC3C 471

47F0F01C 471

89000008 8801

1038477C 102

471

471

901,

3 00

1038

1018

008

5E2

1034 4711

FOil. 47F

8018 0511

770 1021

100C071E 58130014 913D01 071

0351 0—1922

0351 0—DOOC

03520
THREAD CONTROL BLOCK START
SNAP 0F6E0 TO jF6FEF

036E20—FFFEC50 0004120 00000011

036E40-f000335701 000337981 00033810 00000000

03EE60—00000000 00000000 00000000 00000000

036E10—00008240 00000000 0000G000 0052006’,

006 000 000 0001 COO * 3 -CF5IEO

—015200

00018042 000334D8 02000038036 EAO—00000000

036EC0—00000000

036 EEO—0001 AB C8

036100—00004616

036 120—00008240

60016F321000334001000338C01000337001*...8..>..••.•• >0—.? —016820
BIT ALLOCATION MAP

000CC00C000802 00000000 00000000 * 0 —016840

0000003003DB48 0003F7DC 00000000 * 7 —016860

01110003 290006E8 00000000 00000000 * —OF6EBO

000C5148 0001ABC8 00000000 00000000 • B ....H —0168*0

00000000 00034958 00000000 4001*872 00004616

00(36820 00033400 00005ED8 00000000 00036138

00017314 00017380 00000004 00036E20 00000001

00008240 00007378 00008240 00033C04 00017690

036140—00000000 60002198 00016108 00000001

036F60—00036E20 00000000 00000000 00000000

036F80—00033448 50001980 00017680 00008240

0361*0—00036120 00000000 00000000 00033400

00000001

00000000

00033400

0003381 C

C36FCO—80000000 00000000 00000000 00000000

0000 18*0

00000000

000018*0

00000000

036180-00000000 00004C30 IF THREADCONTROL BLOCK END

00000000 00000000 00000000 00000000 • ...................•............—CF6FCO

* —016180
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In Figure 12-9, the save address is 34958. Once you locate this address, which is in the
action program load area, advance three full words (C16). At location 34964 you will
find your action program’s registers 14, 15, and 0-12, in that order.

12.6.1. Finding Error Codes in the Program Information Block

Looking at Figure 12-9, SAMFIN’s program information block begins at address
33400. The first word (4 bytes) contains the STATUS-CODE and DETAILED-
STATUS-CODE fields. IMS returns values to these fields indicating the result of
action program function calls. If the function call is successful, these fields contain
zeros. Figure 12-9 shows that the function call made to IMS was successful because
both STATUS-CODE and DETAILED-STATUS-CODE fields indicate a successful
function call.

If, for example, IMS returned a status code of 03 and a detailed status code of OB, it
would mean that the action program made an invalid request and that the file
requested was not assigned to this action at IMS configuration. Then, to find out
exactly which file is involved, you must consult the parameter list address in the
thread control block. (See Figures 12-4 and 12-5.)

For a complete listing of the values IMS returns in the STATUS-CODE and
DETAILED-STATUS-CODE fields, see Appendix D.

126.2. Finding Other Data in the Program Information Block

Still in the program information block at relative location PIB + A16 is the
TERMINATION-INDICATOR field. If your action program moves an S to this field,
this location contains an E2 for voluntary termination snap. The value in this and any
other program information block field varies depending on the action program and
whether the program terminated voluntarily or involuntarily.

Relative location PIB + B16 is the LOCK-ROLLBACK- INDICATOR field. It contains
D5 (character N), which is the default value. The value N establishes a new rollback
point in the audit file (before-images of records to be updated) and releases all locks
for this transaction.

By comparing the program information block fields listed in Figure 3-2 to the program
information block area of the snap dump, you can see exactly what values all these
fields contained when the dump occurred. For your convenience, we have noted a few
of these fields in Figure 12-9: transaction-date (82/04/15), time-of-day (08/08/45), and
source-terminal-type (hexadecimal E6 or character W) indicating a local workstation.
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All 90-character positions of the program information block are displayed. Remember,
however, that only the first 71 positions are accessible to your action program.

1263. Finding Error Causes in the Output Message Area

Using the allocation map in Figure 12-9, we see that the output message area begins
at address 33570. This area contains the 16-byte control header and the output
message generated by the action program.

The first three words of SAMFIN’s output message area (Figure 12-9) including the
DESTINATION-TERMINAL-ID and DATE-TIME-STAMP fields contain zeros
indicating that the destination terminal is the same as the source terminal.

Also, in the output message area at location 3357C or OMA + C16 is the 2-byte
MESSAGE-LENGTH field. This field indicates the size of the output message to be
generated (460 bytes).

Since SAMFIN does not use screen format services and is not a continuous output
program, relative locations 3357E and 3357F, respectively, contain zeros.

Following the unused 2-byte AUXILIARY-DEVICE-ID field is the 4-byte DICE field
containing the DICE sequence as the first four bytes of the output message text.

12.6.4. Finding Error Causes in the Input Message Area

The input message area begins at relative address 338C0. Its contents include the
input message area control header (16 bytes) and the input data entered by the
terminal operator. The terminal input starts at IMA + 1016 or 338D0. The terminal
operator entered the transaction code, F#04. He didn’t wish to test the disconnect
feature in this run, so he entered an N. Since he was interested in terminating
voluntarily with a snap dump, he entered T in the next position. We’ve noted these
fields to assist you in finding them in the snap dump (Figure 12-9).

12.6.5. Finding Error Causes in the Continuity Data Area

By looking in the allocation map, we find that SAMFIN’s continuity data area begins
in location 337B8. Here, we see the character D5 or N. This indicates that the value of
N was entered at the terminal to indicate that the disconnect feature was not being
tested on this run. The next byte indicates an E3 or T meaning that the voluntary
termination was used.

Finding these values tells us that our program executed the instruction which moved
these values from the input area to the continuity data area. (See lines 232, 233, and
238-239 in FIXSAM’s coding (Figure 12-8).)
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12.6.6. Finding Error Causes in the Work Area

Simi1ary, the work area begins at location 337C0. To find customer identification,
name, amount paid, and date paid values in this area of the dump indicates that
SAMFIN executed instructions that placed these values there. See the GET function
call (line 317, Figure 12-8), which actually moves these values from the disk or tape
file to the work area.

If the program is compiled as reentrant, and work area size is not large enough, the
compiler object code will overwrite customer information (such as customer
identification, name, amount paid, and date paid), and the action program may
abnormally terminate.

12.6.7. Finding Error Causes in the Action Program Load Area

Now, let’s turn our attention to the action program load area. This is by far the
lengthiest section of the snap dump. Data contained in the thread control block is
equally essential to interpreting the program area, so these two areas will be
discussed at the same time.

The thread control block is at location 36E20. As was previously mentioned, it
contains the addresses of all the interface areas and the action program load area.
This data is valuable only if you’re using an unedited dump. However, the thread
control block does contain other information very useful to the IMS programmer.

Using the multithread DSECT shown in Figure 12-5, find the ZT#TFAM allocation
map tag and its location. Add this value to the thread control block address. In the
example at location 36E54, there are four full words (single-thread) or eight full words
(multithread) used for a file allocation bit map. To use this bit map, you must realize
that four full words contain 128 bits and eight full words contain 256 bits. IMS uses
these bits to indicate which specific files a user action program can access - one file per
bit.

If bits are set to zero, the action program cannot access those files. Examining these
locations can be very valuable in determining which files your action program was
accessing during execution.

For example, if the high-order bit was on, the action program could access one file -

the first file configured. If additional bits were on, additional files could be accessed.
These bits are maintained in the same relative order as the actual files were
configured.
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Three labels from the multithread thread control block DSECT are sometimes helpful
in debugging. Using the thread control block DSECT for multithread, Figure 12-5, find
three labels:

. ZT#TRPLA

. ZT#TFC

. ZT#TUPDA

In single thread, the thread control block DSECT labels (Figure 12-4) are:

. ZT#HRPLA

. ZT#TFC

. ZT#TUPDA

To the left of the first label, ZT#TRPLA, find the address that is also the dump
address of the parameter list that was passed for the function executed. In this case,
the address of the parameter list was 334D8.

Next, find the ZT#TFC label representing an address in the dump. This address
points to an area in the dump containing the number of parameters in the list and the
hexadecimal code representing the last function call You can go to this address and
see the addresses of parameters that were passed The last valid word in this list will
contain a hexadecimal 80 in the first byte. Note that sometimes these function calls
are issued by IMS and sometimes by your action program. For this reason, this data is
not always useful in debugging.

You can determine the number of parameters passed on the last function call by
counting the number of words containing valid addresses.

Table 12-1 lists all the IMS function calls and their corresponding hexadecimal values
for use in debugging your action program.
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Table 12-1. Hexadecimal Equivalents for Function Calls

Hexadecimal Function Call Hexadecimal Function Call

06 RETURN 3A GETUP

OA SEND 3E GET

OE FIND 4A SNAP

12 CLOSE 8E SUBPROG

16 OPEN 92 SETLOAD

1A UNLOCK 96 GETLOAD

1E RELEASE 9A DM5 CALL

22 FREE M SETK

26 ESETL AE ACTIVATE

2A SETL B2 RUN

2E INSERT BA BRKPT

32 DELETE BE PRINT

36 PUT C2 SCALL
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Finally, find the label ZT#TUPDA in the DSECT and obtain its address in the same
way. This address points to the area in the dump containing the last DTF or CDIB
referenced by the last function call executed. This address is not within the range of
the user snap dump and is useful only when a job dump is available.

127. Other Debugging Resources
If your action programs are in COBOL, in addition to their compile and link, a link
map is useful. Figure 12-10 shows the link map for action program, FIXSAM.

The link map shows which COBOL object modules are included in the load module.
The object module, FIXSAM, is included in the load module, SAMFIN, as well as the
IMS interface module, ZF#LINK

Figure 12-10. Link Map for FIXSAM Action Program (Part 1 of 2)

UNIVAC SYSTEM 0S13 LINKAGE EDITOR
DATE— 82/04115 TIRE— 07.51

CONTROL STREAA ENCOUNTERED AND PROCESSED AS FOLLOWS—

II PARA$ OUTLOADLIB
‘S

LOADM SAP!FIN
iNCLUDE FIXSA
INCLUDE ZFIL1NK,SY$OB3
ENTER FIXSA

CaRrISI *AUTOINCL[jDED*
CaaNUP *AUTO—INCLUDED*
CRSPE *AUTO—INCLUDED*

SYDOL. TYPE. PHASE. ADDRESS.

*DEFINITIONS DICTIONARY*

SY8OL. TYPE. PHASE. ADDRESS.

ACTIVATE
BUILD
CRSE
CDRB
DLADR
ESETL
FIXSA
6 El LOAD
INSERT
ICES DES
OPENF
RDIDC
RDKEY
RDKEYL
RDSQ
RDSQI
RDSR
RDSRL
RETURN
SETE
SNAP
STCRL
SUBPROG
XR3 IMS

ENTRY ROOT
ENTRY ROOT
CSECT ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
CSECT ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ABS
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT

COC 01100
0000110C
C CC 00468
O0CC11eo
0000117 C
CCCOI1P8
CCC 004 F 8
00001118
000C118O
000011 F8
00001198
00001104
CCCC11 !4
00001138
00001148
00001I4C
C0001140
00001144
00001108
00001104
00001164
00001158
00001120
00001114

ADD KY
CRPIS1
CHTBL
DELETE
DLKCP
ESLPT
FREE
GETUP
KESALM
LNKCP
PUT
RDIGCL
RDKEYC
RDKYI
RDSGC
RDSQIC
RDSRC
REBUILD
RUN
SETL
SSLOCK
STLAT
UNLOCK
ZF#LINK

ENTRY ROOT
CSECT ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ERTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
ENTRY ROOT
CSECT ROOT

00001124
00000000
000010F2
0000117 C
00001130
00001188
0000118 C
00001 174
00000000
0000112C
00001178
0000lloC
00001110
0000113 C
0000119 C
00001 164
00001190
00001110
00001OFC
00001 184
00001150
00001 184
00001194
00001OF8

STABCL. TYPE. PHASE. ADDRESS.

ARETIJRN ENTRY ROO1 00001168
CRSNUA CSECT ROOT 00000ZA8
CLOSE ENTRY ROOT 00001190
DELKY ENTRY ROOT 00001128
ENDCRL ENTRY ROOT 00001150
FIND ENTRY ROOT 000011AO
GET ENTRY ROOT 00001170
GTADR ENTRY ROOT 00001180
KESALP ENTRY ABS 000011F8
OPEN ENTRY ROOT 00001198
RDID ENTRY ROOT 00001170
RDIDL ENTRY ROOT 00001174
RDKEYCL ENTRY ROOT 00001100
ROKYIC ENTRY ROOT 00001108
RDSGCL ENTRY ROOT 00001194
RDSQL ENTRY ROOT 000011 BC
RDSRCL ENTRY ROOT 00001168
REIREC ENTRY ROOT 00001190
SEND ENTRY ROOT 0000IIA4
SETLOAD ENTRY ROOT 000011IC
SSUNLK ENTRY ROOT 00001154
SUB ENTRY ROOT 00001120
WRID ENTRY ROOT 00001178

LOAD RODULE —

PHASE NAME TRANS ADDR FLAG
SARFINOO NODE — ROOT

0* ALLOCATION RAP **

*** START OF AUTO—iNCLUDED ELERENTS —

SAMFLN

LABEL

SIZE — 000011F8

TYPE ESID INK CR6 HIADDR LENGTH
00000000 000011F7 000011F8

OBJ ORG

12-44 UP-9207 Rev. 2



Debugging Action Programs

PHASE NAME TRANS ADDR FLAG LABEL TYPE ESID
— 11110/81 OO.CO — CaaP!Si OBJ

CRMSI CSECT 01
— 10/30181 00.00 — CNU1 OBJ

CNUP CSECT 01
— 10130181 00.00 — CaaSE OBJ

CSME CSECT 01
*** END OF AUTO—INCLUDED ELEMENTS —

— 82104115 07.50 — F1XSAP OBJ
FLXSAI CSECT 01

— 81/12122 06.5 — ZF#LINK 083
ZF#LINK CSECT 01
ACTIVATE ENTRY 01
SETK ENTRY 01
CHTBL ENTRY 01
RUN ENTRY 01
XR3IS ENTRY 01
BUILD ENTRY 01
RERUILD ENTRY 01
BET ENTRY 01
GETUP ENTRY 01
PUT ENTRY 01
DELETE ENTRY 01
INSERT ENTRY 01
SElL ENTRY 01
FSETL ENTRY 01
FREE ENTRY 01
RELREC ENTRY 01
UNLOCK ENTRY 01
OPEN ENTRY 01
CLOSE ENTRY 01
FiND ENTRY 01
SEND ENTRY 01
RETURN ENTRY 01
ARETURN ENTRY 01
SNAP ENTRY 01
SUB ENTRY 01
RDSGL ENTRY 01
RDIDC ENTRY 01
RDIDCL ENTRY 01
RDSQC ENTRY 01
RDSQCL ENTRY 01
RDSRC ENTRY 01
RDSRCL ENTRY 01
RDSQIC ENTRY 01
RDKEYC ENTRY 01
RDKEYCL ENTRY 01
RDICYIC ENTRY 01
6TADR ENTRY 01
DLADR ENTRY 01
ABBEY ENTRY 01
DELKY ENTRY 01
LNKCP ENTRY 01
DLJCCP ENTRY 01
WRID ENTRY 01
RDID ENTRY 01

INK ORG HIADDR LENGTH 083 ORG

00000000 000002A7 000002A8 00000000

00C002A8 00000465 000001BE 00000000

00000468 000004E1 000000?A 00000000

000004E8 00001QF7 00000C1O 00000000

00001OFB 000011F7 00000100 00000000
00001100 00000008
00001104 000000CC
00C010F8 00000000
00001OFC 00000004
00C01114 0000001C
000011CC 00000014
00001110 00000018
00C01170 00000078
00001174 0000007C
00001178 00000080
0000117C 00000084
00001180 00000088
00001184 0000008C
00001188 ooooooco
000011SC 00000094
OCOGll9O 00000098
00001194 0000009C
00001198 000000A0
0000119C 000000A4
000011AO 000000A8
000011A4 000000AC
000011A8 00000080
00001168 00000070
00001164 000000éC
00001120 00000028
0000118C 00000094
000011A4 000000AC
000011*0 000000A8
ooooiicc 000000A4
00001194 0000009C
00001190 00000098
00001168 00000070
00001164 0000006C
00001110 00000018
000011CC 00000014
00001108 00000010
00001180 00000088
0000117C 00000084
00001124 0000002C
00001128 00000030
0000112C 00000034
00C01130 00000038
00001178 00000080
OOCOI17O 00000078

PHASE NANE TRANS ADDR FLAG

000004E8

LABEL TYPE ESID
RDIDL ENTRY 01
RDKEY ENTRY 01
RDKEYL ENTRY 01
RDEYI ENTRY 01
RDSR ENTRY 01
RDSRL ENTRY 01
RDSG ENTRY 01
RDSQI ENTRY 01
STLT ENTRY 01
ESLRT ENTRY 01
SSLOCK ENTRY 01
SSUNLK ENTRY 01
STCRL ENTRY 01
ENDCRL ENTRY 01
CPDR8 ENTRY 01
OPENF ENTRY 01
SUBPROG ENTRY 01
SETLOAD ENTRY 01
GETLOAD ENTRY 01

INK ORG H!ADDR LENGTH 083 ORG
00001174 0000007C
00001134 0000003C
00001138 00000040
OOCOI13C 00000044
00001140 00000048
00001144 0000004C
00001148 00000050
00C0114C 00000054
00001184 0000008C
00001188 00000090
00001150 00000058
00001154 0000005C
00001158 00000060
0000115C 00000064
00001160 00000068
00001198 000000A0
00001120 00000028
0000llic 00000024
00001118 00000020

FLAG CODES —

B — 81K DATA CSECT 8 — AUTO—DELETED E — EXCLUSIVE A REF 6 — GENERATED EXTRN I — INCLUSIVE V REF

L — DEFERRED LEN6TH — MULTIPLY DEFINED N — NOT INCLUDED p — PROCTED COMCN B — SHARED REt PRODUCED

S — SHARED STE! U — UNDEFINED REF V — VCON ITEM
*ANY OTHER CODES REPRESENT PROCESS ERRORS*

LiNK EDIT OF SAMFIN COMPLETED
DATE— 82104115 TIME— 07.53
ERRORS ENCOUNTERED— 0000 UPSZ— XOO

UP-9207 Rev. 2

Figure 1210. Link Map for FIXSAM Action Program (Part 2 of 2)
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12.8. Analyzing an Abnormal Termination Snap Dump
Figure 12-11 shows the dump generated when action program SAMFIN terminates
abnormally due to a program check error. This program check occurred because of an
invalid instruction code.

All of the debugging techniques discussed for S termination snaps pertain to abnormal
snap dumps except for information about the save area. In addition, the program
status word plays an important part in determining the cause of an abnormal
termination dump.

To find the address of the erroneous instruction, you must first go to the sixth,
seventh, and eighth bytes of the program status word.

psw

Bytes I 2 3 4 5

In Figure 12-10, after the allocation map, the address in these bytes is 034C5C.

Bytes

2 3 4 5

This is the address of the instruction immediately following the erroneous instruction.
You go to address 034C5C and count back one instruction. The next question is: How
long is the erroneous instruction? so you know how many bytes to count back from this
address.

Once you locate the next sequential instruction after the erroneous one, look at the
program status word in byte 5. The first 4 bits of this byte contain the instruction
length code and condition code. You are interested in the two high-order (leftmost) bits
of byte 5. Looking at the program status word (Figure 12-11), notice that byte 5
contains 4016. In binary, this is:

LENGTH OF ERRONEOUS INSTRUCTION:
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The two high-order bits can have one of the following binary configurations indicating
a 2-, 4-, or 6-byte erroneous instruction.

Bit Configuration Interpretation

01

10

11

2-byte instruction

4-byte instruction

6-byte instruction

SAMFIN’s erroneous instruction has a bit configuration of 01, meaning it is a 2-byte
instruction. Counting back from location 034C5C, two bytes show an instruction
containing zeros.

Now you go to byte 4 of the program status word to obtain the interrupt code. The
interrupt code is 01

,,
operation exception. This means that an illegal operation

was attempted.

Figure 12-1 1. Program Check Abnormal Termination Snap Dump for SAMFIN Load
Module (FIXSAM Action Program) (Part 1 of 2)

a IS9O SA P UNP

ACTION NAmE: AFJN *Tf 2lO4!I5

CURINT ACflOk PIOIA: SAPF1POO Tils—Ift: TmI TIANS—H: OO52OO9OIC5OOOo TIRE: 8z1S:3Q

*. ALLOCATION AP •*

FIOM TO LENTN *t*-*mt

OOO34OO 000334SF ooocooco PRORAP IIO$N*T1OR StOCK (FIB)
(0033FC0 (00338EV 00000030 INPUT B($$AGE RItA (ISA)
000331C0 000338SF 00000100 WORK ASIA (WA)
OOO33?O 000337e7 0000024e OUTPUT R1SSA( ABBA (OMA)
00033788 000337sF 0000000B COBTIWUITT BATA *11* ((BA)
00034000 000331FF 00001200 ACIIOB PBORA (CAB AILA
00036(20 00036F(7 00000ICB THBFAB COITROL BLOCK (THCS)
00000000 00000000 00000000 ACTIOB SUBPIO(1A (IF ACTEYB)
00036t34 OOO36E7 00000020 fILE ALLOCATION AP
00008240 000083SF 00000120 TEBBIW*L CORIROL TABLE (1(1)
C0033508 0003356e 00000064 SNARES ICT.PROG. VOLATILE ARIA

CAUSE OF SWAP DUFF: USER PROERAR CHECk
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0334A0-00015?30 OOC000!E

0334C0—00033570 000338t0

0334E0—00033400 00C33570

033500—000337b8 800337PA

F8F2FF4 FIF5FOF8 F1F5FZF8 000000E6

OOULOCD( 0003466C 00033400 00033400

00033CC 00034698 00034558 00035558

00000000 00033448 00036Et4 50034FFC *—4 g...< >DL.3.—0F3480

* —0F34A0

* —..4 —0F34C0

Figure 12-1 1. Program Check Abnormal Termination Snap Dump for SAMFIN Load
Module (FIXSAM Action Program) (Part 2 of 2)

r— INTERRUPT CODE

r BITS 01100000

I F
PRO6RA STATUS WORD: E0E6cEJ 4 0T14C5tI
USER RE6S 0-7 0000000 0003466C 00033400 00033400 000337C0 000337C0 0003468 00033570
USER kEGS 8-F 000338C0 00034698 00034558 00035558 600348F4 00034958 900350EE 00034C56

SNAP BY EZIRS AT 0171A6

REGS 0—? 00001380 0001738C 0003!400 CC03340C

8865 8—F 000338CC 00034698 00034558 00035558

SNAP 0F34C0 TO 0F38F0

000337C0 000337C0 00034688 00033570

600348F4 00006AE8 60017164 60017186

033400—00000000 E2C1D4C6 C985D5D5

033420—00000050 000C0100 00000008

033440—00500018 E9000000 Et’EAOEC1

033460—000337C0 000337C0 00034688

033480—600348F4 00C34958 900350EE

0020069

00000000

40034C5C

00033570

00034C6

01C50006 00000000 00009000 00000000 *.. ..SAMFINNN F —013400

00034cAR 00034cAa

00034698 00C34558

G0C33C0 0003308A

000000c0 00034500

*...g 82C415081528. ..w—013620

*.t.. z.. • .w S —013440

* .•...•..•..••••••.•..•....••.•••—0F3460

000334CC COOT37cO 000337C0 00034688

00C35558 60034814 fl00338Ac 800337C0

00033570 00033799 00033700 00033883

0003467c 00036958 000346o8 00033400

* .•.•..••.•••.••.•.•...•.••.•••.. —013480

.

034880—82067023

: 034c40—c05267F0 c06641E0

j: 034c60—1900A040 62274770

60181211 A0408012 1910A040

50325031 82015034 80128247

F211A050 50C1941C AO5IFZII

* S —013500

C062181C 9081A116

c0E2D204 50385000

622705CC 4770C026 82477060 61609240

70AC5031 58109004 05819240 50318246

A0608012 941CA061 19118050 A0604770

58109008 07114710 C03 £00 A04050C3

82135049 50058209 81406 2 1236*060

BAD INSTRUCTION

*pc...—82. • ..9 c..—i—. —014880

•g.k.E.5.K.E...x. ..I..C ..... L.x.—014c00

*t.E.2..tZA....2..— 19..g.—..—014C20

*..•0 0 0 C—0F4C40

*9 Sk.E.8.K.E.R.k.J ..2..——014C60
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12R9. Analyzing a CALL SNAP Dump

Debugging Action Programs

The CALL SNAP dump is useful in action program debugging because the program
issuing the SNAP function call can continue processing. By specifying on the SNAP
function call only those areas of your program that you want to examine, you obtain
the data you want to check without terminating the program.

Figure 12-12 shows the dump generated by the SNAP function code issued from the
SAMFIN action program (Figure 12-8, lines 312 and 313). Notice, each beginning and
ending area requested is listed in the dump (Figure 12-12).

Figure 12-12. CALL SNAP Dump for SAMFIN Load Module (FIXSAM Action Program)
(Part 1 of 2)

I 1
* I$S90 S1AP DUMP *

I 1

ACTION NAME: SAMFIN

CURRENT ACTION PROGRAN: SAPFINOO

** ALLOCATION IAP **

FROM TO

00033400 0003348F
00033PC0 00033PEF
OOO37CO 000338bF
00033570 00033787
GO0337u 0003378F
00034000 000351FF
00036E20 00036FE7
00000000 00000000
D0036E54 00036E73
0000b240 0000835F
00033508 00033568

DATE: 82104115

TERN—ID: TRND TRANS—ID: 00520069O1PD0001 TIRE: 8:07:04

LENGTH

00000090
00000030
00000100
00000248
00000008
00001200
000001 C8
00000000
00000020
00000120
00000064

AREA—NAIL

PROGRAF INFORP’ATlON BLOCK (FIB)
INPUT FESSAGE AREA (IRA)
WORK AREA (WA)
OUTPUT RESSAGE AREA (ORA)
CONTINUITY DATA AREA (CDA)
ACTION PROGRAN LOAD AREA
THREAD CONTROL BLOCK (THCB)
ACTION SUBPROGRA$ (IF ACTIVE)
FILE ALLOCATION RAP
TERR1NAL CONTROL TABLE (1(T)
SHARED ACT.PROG. VOLATILE AREA

CAUSE OF SNAP DURP: USER INLINE SNAP CALL

SNAP BY EXIRS AT 0171A6

PEGS 0—7 000013E0 00033408 000349A8 00033400 0003379A 000337(0 00034688 00033570

REGS 8—F 000338C0 00034698 00034558 00035558 60034E88 00033490 60017164 60017186

SNAP 0F46B8 TO 0F4890

034688—10030000 10040000 1C040!C0 10040200

0346D8—D9C9C340 E5CID3E4 C540C5D5 E3C5D9C5

0346F8—D9C5C440 C6C905D3 C4000000 00000000

034718—C583D3C5 C440C4E4 C540E386 4CCIC2D6

034738—C9D3C540 D9C5C1C3 C8C5C440 C4E4D9C9

034758—C589D9D6 8940(689 D6D440E2 C1D460C7

034778—D5E4D4C2 C5E94040E2E1C1E3 E4E260C3

034798—40C4C5E3 C1C9D3C5 C440E2E3 C1E3E4E2

0347B8—C6E2D4C4 C6C9D300 C585E3C5 D40D5E4

0347D8—D940E2C1 D440E5C1 D940D!C5 D5C7E3CB

0347F8—D3C9D5C5 40C4C9E2 C3D6DSD5 C5C3E34C

034818—D5D64B40 D9C5C1C4 40404040 C3E4EIE3

1E000000 00000000 D5D6D560 D5E4D4C5 * NON—NU$E—0F4688

C440C6D6 D940D9C5 C1C4E240 C4C5E2C9 *RIC VALUE ENTERED FUR READS DESI—0F46D8

E3D9C1D5 E2CIC3E3 C9D6D540 C3C1D5C3 *RED FIELD TRANSACTiON CANC—OF46F8

E5C540C5 D9D9D6D9 C5D5C440 86(640(6 *ELLED DUE TO ABOVE ERROREND OF F-OF4718

D5C740D9 C5C1C440 D5E4D4C2 C5894040 *I[E REACHED DURING READ NURBER —OF4738

C5E34040 C4E4D9C9 D5C740D9 C5C1C440 *ERROR FROR SAP—GET DURING READ —OF475b

D6C4CS4C 40404040 40404ü40 40404040 *NURBER STATUS—CODE —0F4778

40C3DC4 C5404000 C6E2D4E3 C6C9E300 * DETAILED STATUS COVE .FSRTFOL.—0F4798

D4C2CSD9 40D6C640 D9CSC1C4 E240C606 *FSRDFIL.ENTER NURBER OF READS FO—0F4798

40(6(983 C5E240C1 E240C67E E5D50000 *R SAP VAR LENGTH FILES AS FPNN..—OF47D8

D9C5D8E4 C582E3C5 (4000000 00000000 *LJNE DISCONNECT REQUESTED —OF47F8

60C9C44C 40404040 404040C3 E4E2E3D6 *NO. READ LUST—ID CUSTO—0F4818
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034b!8—D4c5D94O D5C104C5 4C4C4C40 40404C40

034858—C1E3C540 40404040 csocv co6 D940D6D5

034e78—F34040F4 4040r540 40404040 40404040

SI4AP 0F3400 10 0F3570

033400—00000000 E2C1D4C6 C9D5D5D5 00520069

033420—00000050 SOCCCIOO 00000CCB 0000CC00

03!440-00500010 €9000000 00034958 00500006

033460—00056034 C00000Cf 00033400 0003F7DC

03340—0000000C 50600006 OOCOOCC0 00000000

033410—00015730 0CC004A 00634cA0 000349*8

0334C0-00033570 00033C0 00034698 0003455*

033480—00033400 90C3!570 000!!PCO 0003388*

0335C0—00033788 8003378* 0000CCCC 000340C

03!520—0C0338C0 50033788 00033570 000337CC

033540—00000F00 00000000 00000000 00000CCG

033560—00000000 00000050 00006C60 00000000

SI4AP 6F38C0 TO OF3PDA

03!*CO—838984C4 00520069 01880061 00080050

SNAP 083575 TO 0F3799

033570—00000000 00000000 00000000 OICC0600

033590—404040C6 82D4E3Ce C9D!4C40 40404640

033580—40404040 40404040 45404C40 40404046

033580—C5D5C440 86C640C6 CQD3CS4O DSC5C1C3

033580—85E484C2 C589404C 40814C40 40404C40

033610—40404040 40404040 15040000 8283C183

033630—40404040 40C4C583 CIC9D!C5 £4408283

033650—40404040 40404040 40404C40 40404C40

03!670—C5404040 404040C6 L204C4C6 £9834040

033690—40404040 40404040 40404C40 40404040

033680—10040500 85864840 89C5C1C4 40404C4C

03!680—E4828306 84C50940 DSC1D4C5 40404C40

033680—404040(4 CIE3C54C 40406040 100400C0

033710—81804040 40464040 £1834050 4082C188

033730—40588281 F7FO4OFO F3404C40 I.0F1F161

033750—40404040 40404040 60404040 4O4044G

*.** 083770 ‘TO 0F379C SAME AS APOVE

033790—40404040 40464040 405C

SWAP CiF37CO TO OF3SB!

0337C0—FOFOFOF1 FCCID34O Sfl4CDZCl 88788246

033780—81F16181 r9618786 00000C00 00000000

033*00—80818040 40404040 40C18140 504002C1

033820—40405882 FIF7FO4B 80834C40 4040F1F1

033840-C386C4C5 404080F0 80824040 40404040

033860—E240C386 C4C54040 80808080 40404040

033880—40808310 0000COOC OOC0CCCC 00000C00

033bA0-00000000 00000000 00000000 C68204C4

SNAP 083788 TO OF37BA

03! 78 8—8 5 885 C

82404040 40808281

80834040 40404040

8283C5C1 82404046

87864040 4082E3C1

404CC4C5 83C1C9D C5C46082

40404040 40404040 60404040

:. .. • .-• ..‘.

Figure 12-12. CALL SNAP Dump for SAMFIN Load Module (FIXSAM Action Program)
(Part 2 of 2)

I

£678808! 40854008 40D55C

40C104E! 40D7C1C9 C4404040 404040C4 *888 8*888 *81 PAID 8—084838

408285C1 874085*6 48408140 40824040 *ATE ERROR 08 SNAP NO. I 2 —084858

40400000 00000000 5C 3 4 5 a —084878

OlPoOCOl 00000000 00000000 00000000 •. .. . SA#FINNN -013400

8*121014 IlfSFC’FE 10178082 00000006 •...E €C41!080702...W—013420

00034958 00007880 6003441* 00015730 a.l.,z 8.— —083440

00036o26 00001FEC 00008240 00004C30 •. .>. . ..H 7.. .> (.—013460

00000000 0003344! 000368C4 4003416 >8 .))—0F3480

00033406 600337*A 000337CC 00034688 * ( —0834*0

00035551 60034888 00034688 00034890 —.4 —0134C0

50033570 00033799 000337C0 0003388! * —083480

000!467C 00034958 00034688 00033400 a 8 —0F3500

C(j0G0C00 60034815 00034888 60034888 a —. C.. .+.—.e.—0F3520

000(06CC 00050000 00000000 00000000 a —C83540

00 * —083560

*1888 880! 8 Y N. —0F38C0

IOOZO(jOO C6CQD!C5 4i3D5C1D4 C54C4040 . FILE 8*88 —083570

40404C4C 40404040 40404046 40404040 • 858T111 —013590

60404C4C 6040404040404040 10040000 . ...—O835130

C*CSC44C C4E4b9C9 80C74089 CSCIC44O •END OF 8118 REACHED DURING READ —083580

404C4C4C 40404C40 40404046 40404040 •NUEPEP I —013510

84826063 DAC4C56O 4OFOFCjFC 82454040 • .. ..STATUS—(Obt 5052 —083610

£1831482 40C386C4 £5404080 10101040 • DEtAIlED STATUS COlE 0000 —013630

4040404C 10040200 C6C9D3C5 40D5C184 • . .. .FILE 8*9—013650

40404040 404”4040 40404040 40404040 •E 1588811 —083670

404C464C 40404045 40464666 04O4040. • —083690

C(4E2E 3 80C9C440 40406040 404040C3 •. ...N0. READ COST—ID C—013680

40404040 40(18413 4087C1C9 (4404040 •USTOPEP 8*98 *91 PAID —013680

4040408C 13404045 40404040 40101010 000—013680

78864082 E3C5C182 44C4_6C 40404040 —013710

r1,cell7 8645404? 10045200 4C404040 —013730

4C404C4C 40404040 40404046 40404040 • —013750

a a —013790

E213C5C1 17101013 •00010A1 8 KAYS STEAk C’21700!—0837C0

0040404C 40401080 *11119176 03 00—013780

0070E24C 40404040 •010 At. g KAY’S STEAK —013800

61818961 E3E4E260 • $2170.0’ 1119I76 STATUS——013820

13C18’E4 aCEDE 0002 DETAILED STATtJ—C13840

40404040 *5 CODE 0000 —013860

000000CC 00000000 000001000 00000000 • 03(1 —013880

C6CSD3SC a 8SMDF01 —0138*0

—083788

a DATE .. . . 03

alt’ AL 0 8A75 STEAK

a 52170.03 11119176 . ...
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12.10. Online File Recovery
When a transaction terminates abnormally, or requests rollback before completion,
IMS rolls back user data file modifications (updates, inserts, and deletions) that
occurred in the transaction and issues messages to source terminal and system
console. These messages are explained in the System Messages Reference Manual,
UP-8076.

On rollback, IMS returns each MIRAM, ISAM, or DAM file, modified in the
terminated transaction, to its logical state before the transaction was initiated or
before the last rollback point was recorded on the audit file. When abnormal
termination occurs, rollback occurs automatically.

You can request rollback upon normal termination of a transaction by moving special
indicator values into the LOCK—ROLLBACK-INDICATOR field of the program
information block. For more information on the use of this indicator, refer to 3.11.

Before update or deletion, IMS records in the audit file the current state of each record
to be modified. In addition, before adding a new record to a file, IMS records in the
audit file the keys or record numbers of records to be added. It also records data
marking the initiation and termination of each transaction that modifies a file. If you
specify a lock rollback indicator value to establish lock rollback points, IMS also
records these rollback points in the audit file.

Table 12-2 lists the functions IMS performs to roll back file modifications.

Table 12-2. File Rollback

File Modification Functions that Functions Performed to
Cause Modification Roll Back Modification

Update GETUP, PUT GETUP (current image)
PUT (before-image)

Delete GETUP, DELETE INSERT (before-image)

Insert INSERT GETUP (current image),
DELETE
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12.10.1. Error Returns

When unrecoverable I/O errors occur in the audit file, IMS notifies the source terminal
operator, sends an error message to the print file, and attempts rollback of all existing
transactions logged in the audit file. If you didn’t configure LOCK=UP in the
configurator FILE section, IMS prohibits any additional update requests and returns
a status code of 3 (invalid request) and one of the detailed status codes listed in
Appendix D.

1 2. 1 0.2. Prefix Area Format

If an I/O error occurs on a user data file during rollback of a file modification, IMS
takes a snapshot dump of the prefix area of the record being rolled back. After the
snapshot dump, IMS continues rolling back all modifications made to user data files
for that transaction.

If an error occurs on the AUDCONF or AUDFILE during rollback of updates made by
a transaction, IMS places the name, ZU#ROL, into the current action program name
field of the prefix area.

Figure 12-13 shows the format of the prefix area, and Table 12-3 describes the content
of each field.
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0 1 2 3

0 type code flag byte
J

transaction

___________________

code4 unused

8 terminal control table address

12

transaction id
16

20 terminal id

24 . . .

initial action

28 •

programname
Jnctio

program name

36
date and time stamp

at time of audit

44 key length reserved for system use

48 data length of updated record

52 filename

56 1
Figure 12-13. Format of Prefix Area of Records in the Audit File

(Online Recovery)
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Table 12-3. Contents of Prefix Area for Records in the Audit File (Online Recovery)

Label Field Name Bytes Code Description

ZF#RTC Type code 0 Binary Bits Set
to 1 Meaning

0 Not used
1 Not used
3 Termination
4 Not used
5 Rollback point
6 Before-image, MIRAM
6, 7 Before-image, ISAM
7 Before-image, DAM

ZF#AFB Flag byte 1 Binary Bits Set
to 1 Meaning

0 First before-image for
transact ion

1 Inserted record
2 Abnormal termination
3 Not used
4 MIRAM, indexed
5-7 Not used

ZF#ATC Transaction 2-6 EBCDIC Configured code identifying the current
code transaction; one to five alphanumeric

characters, left-justified in field

- 7 - Unused

ZF#ACT TCT address 8-11 Hexadecimal Address of terminal control table (TCT)
for terminal originating this
transaction. Full-word aligned

ZF#ATRID Transaction- 12-19 Binary Date-time of initiation of this
id transaction, in the form:

yy-mm-dd- hh-riin- ss

continued
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Table 12-3. Contents of Prefix Area for Records in the Audit File (Online Recovery) (cont.)

Labet Fietd Name Bytes Code Description

ZF#ATMID Terminal-id 20-23 Hexadecimal Configured identification of network
termination initiating this transaction

ZF#AIAP Initial 24-29 EBCDIC Program-name of first action program
action initiated for this transaction; one to
program six alphanumeric characters, left

justified

ZF#ACAP Current 30-35 EBCDIC Program-name of currently active action
action program
program

ZF#ADT Date-time 36-43 Binary Date-time of writing this record to the
of audit audit file, in same form as transaction-

id

ZF#KLIDA Key length 44-45 Binary Length of key in an indexed record; set
to 0 for a DAM Record

ZF#CNKN - 46-47 - Reserved for system use

ZF#DLIDA Data length 48-49 Binary Length of data portion of updated
or record, or number of active update

ZF#NAUT transactions

ZF#FNM File name 50-57 EBCDIC Logical name of data file being accessed
by current action program; one to seven
alphanumeric characters, left-justified

Notes:

1 . When records are written to the audit file for a UNIQUE action program, the transaction-code field contains
OPEN, the initial-action-program field contains ZU#OPEN, and the current-action-program field contains the
name of the UNIQUE module active at the time of audit.

2. When the current action program is accessing a defined file, a prefix is written for each logical record
involved. In the prefix, the file-name field contains the LFD-name of a conventional user data file contributing a
logical record (or part of one) to the defined record. It never contains the defined-file-name specified with the
DFILE keyword.

UP-92O7 Rev. 2 12-55



Debugging Action Programs

12.1 1 . COBOL Action Program Error Message Buffer
The COBOL error routines C@@MSI (1974 COBOL) and COBJERR (extended
COBOL) record data in a 4-byte message buffer that corresponds to errors contained
in the canned message file. To find the cause of error, locate this message buffer by
checking for its address in general register 1 of the program dump listing. Table 12-4
shows the contents of the message buffer for 1974 COBOL and Table 12-5 describes
the error messages.

Table 12-4. 1974 COBOL Message Buffer Contents

Hexadecimal
Byte Content Description

0 C3 Canned message prefix

1 CS Canned message prefix

2-3 nnnn Hexadecimal message number

Note: The hexadecimal message number in bytes 2 and 3 is one of the following and
corresponds to the numbered COBOL message shown (nnnn) For the
meaning of the message and suggested corrective action refer to the System
Messages Reference Manual, UP-8076.

Table 12-5. 1974 COBOL Error Messages for Action Programs

COBOL
Message Message Text

CE23 END OF PROCEDURE DIVISION EXECUTED

CE25 NEGATIVE VALUE EXPONENTIATED

CE29 FLOATING POINT ERROR
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Table 12-6 shows the contents of the message buffer for extended COBOL. Table 12-7
describes the error messages.

Table 12-6. Extended COBOL Message Buffer Contents

Hexadecimal
Byte Content Description

0 5B Canned message indicator ($)

1-2 nnnn Hexadecimal message number

3 40 End-of-table indicator (blank)

Note: The hexadecimal message number in bytes 1 and 2 is one of the following and
corresponds to the numbered COBOL message shown (nnnn). For the
meaning of the message and suggested corrective action refer to the System
Messages Reference Manual, UP-8076.

Table 12-7. Extended COBOL Error Messages for Action Programs

Bytes 1-2
Contents COBOL Message Text

Message

043A CEO3 END OF PROCEDURE DIVISION EXECUTED

O43B CEO4 INVALID EXECUTION OF ENTRY POINT

O43C CEO5 NEGATIVE VALUE EXPONENTIATED

If there is insufficient work area for 1974 COBOL reentrancy control variables, the
action program may terminate with a program check, with the program status word
dump address pointing to this message in the dump:

INSUFFICIENT WORKAREA FOR COBL74 REENTRANCY CONTROL

See Figure 12-14 for a sample program check snap dump.

For more information on COBOL reentrant action programming, see the
l974American Standard COBOL ProgrammingReference Manual, UP-8613.
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Figure 12-14. Snap Dump for User Program Check
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12.12. Snap Dump Showing Allocated Transaction Buffers
Figure 12-15 shows the voluntary termination snap dump with three blocks of
transaction buffers allocated.

The allocation map in Figure 12-15 shows the addresses of the blocks of transaction
buffers and the length of each block of buffers (labels 1 , 2, and 3).

The first block of transaction buffers is from 1B000 to 1EFFF. This block of buffers is
16K, or 4 contiguous transaction buffers.

The address of the second block of buffers is 1F000 to 2OFFF. A length of 8K or 2
contiguous transaction buffers is allocated.

The third block is from 21000 to 21FFF, a length of 4K, or 1 transaction buffer.

On the listing of the snap dump, the labels 6, 7, and 8 point to the blocks of
transaction buffers and their contents.
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Appendix A
Statement Conventions

Throughout this document, certain conventions are observed in formats for statements
and commands. General rules with examples pertaining to these conventions follow:

. Capital letters and punctuation marks (except braces, brackets, and ellipses)
must be coded exactly as shown. For example:

CALL ‘GET’ USING filename record-area record-number.

is coded:

CALL ‘GET’ USING CUSTFIL CUS-REC REC-KEY.

. Lowercase letters and words are generic terms representing information that you
supply. Such terms may contain acronyms and hyphens for readability. For
example:

PROCEDURE DIVISION USING program- information-block
i nput -message - area
[work-area) [output-message-area)
[continuity-data-area).

is coded:

PROCEDURE DIVISION USING PIB IMA WA OMA CDA.

. Information within braces ( I represents necessary entries, one of which must be
chosen.

For example:

1CALL fGET 1 ,(filename,record-area,record-number)
1ZG#CAt.LJ 1GETUPJ

is coded:

‘I ‘10 16

ZG#CALL GET, (STATE,RECORD,SNKEY)

or

CALL GETUP, (STATE,RECORD,SNKEY)
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. Information within brackets [ ], including commas and semicolons, represents
optional entries that you include or omit, depending on program requirements.
Braces i: I within brackets indicate that you must choose one of the entries if you
include that operand. For example:

[Jus=
4[} ]

is coded:

JUS=L

. Default parameter specifications are indicated by shading. For example, if no
TYP parameter is specified as input to the edit table generator, the M is supplied,
meaning alphanumeric type data is expected.

A
B

TYP J4- (default value)
N
p

. A series of three periods vertically spaced (an ellipsis), occurring in a program
example, indicates that other coding not directly relating to the example is
omitted For example

PARA1.
CALL ‘GET’ USING STATE RECORD SNKEY.

PARA-2.

Statement conventions and coding rules specific to individual functions are described
where applicable throughout this document.
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Appendix B
COBOL Action Programming Examples

B11. Description
Appendix B contains compiler listings of sample COBOL action programs. Parts of
coding from some of these programs appear out of context in different parts of the
manual where specific subjects and how to handle the coding are described.

The COBOL action programs in this appendix illustrate the complete action program
coding for simple and dialog transactions, external and immediate internal succession,
use of screen format services, sending a message to another terminal, output-for-input
queueing, continuous output, and assigning and controlling printer files.

The CSCAN action program series (Figures B-i through B-i 7) consists of four action
programs:

. DMSCAN

. DMDETL

. DMPYMT

. DMTOTL

These programs represent a series of simple transactions that:

. Page through a customer file (CSCAN transaction code)

. Display a customer’s account status (CDETL transaction code)

. Apply payments to a customer’s account (PAYMT transaction code)

. Request audit data about all payments applied to a customer’s account (TOTAL
transaction code)
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Action programs ACT1 and ACT2 (Figures B-21 and B-22) illustrate a dialog
transaction with ACT1 naming ACT2 as external successor.

JAMENU (Figure B-23) is one of a series of action programs that make up an
entitlement accounting system. By validating a password entered from the terminal,
JAMENU displays either a menu screen or an error screen.

In addition to using both external and immediate internal succession, JAMENU uses
the BUILD function call to construct screen formatted messages for a valid or an
invalid password.

The BEGIN1 action program (Figure B-24) illustrates use of the SEND function to
initiate a transaction that performs continuous output at another terminal. It also
shows the output-for-input queueing feature.

The PRINT action program (Figure B-25) creates continuous output, sends it to the
source terminal, and uses delivery notice scheduling for control and recovery.

B.2. Sample COBOL Action Programs Performing
Simple Transactions (CSCAN Series)

The four action programs DMSCAN, DMDETL, DMPYMT, and DMTOTL perform a
series of simple transactions. The transaction code CSCAN starts the first transaction
in the series.

These four action programs use three indexed files that have been defined to IMS in
the FILE section of the configuration:

1 . DMOALT A customer file (alternate account file), sorted on zip code, customer
last name, and customer account number sequence (See Figure
B-14, lines 12 and 89-96.)

2. DMOMSTR A customer master file, containing current financial data
per customer and sorted in account number sequence. (See Figure
B-15, lines 11 and 98-111, and Figure B-16, lines 11 and 94-99.)

3. DMOXACT An audit file created or updated by the PAYMT transaction and
accessed for display by the TOTAL transaction. (See Figure B-16,
lines 12 and 100-115, and Figure B-17, lines 11 and 91-108.)

You begin the first transaction by keying in the transaction code, CSCAN on line 1 of
the screen and pressing the TRANSMIT key.
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Figure B-i. Initiating the CSCAN Transaction

The CSCAN transaction lists basic customer data by zip code, allowing you to scan the
lists. The alternate account file, DMOALT, serves as an index to the customer master
file, DMOMSTR. It is sequenced by zip code, customer last name, and customer
account number. Figure B-2 shows the resulting output.

Line I CSCAN 07005 CHRISTIAN 023643

2

3 CDETL 132106 HRDLICKA RICHA 62 COLLINS 06003

4 CDETL 055760 MCMANUS R 318 HOOVER 07003

5 CDETL 158607 MCQUADE MICHA 153 FRANKL 07003

6 CDETL 060877 MEYER R P.O. BOX 07003

7 CDETL 147306 RANDALL IIILLI 261 FRANKL 07003

8 CDETL 805260 ROHLFING PAUL 1049 BROAD 07003

9 CDETL 805606 VANARMAN JOHN 605 B TROY 07003

10 CDETL 805612 VEATCH STANL 39 OAKLAND 07003

11 CDETL 105451 WEST RPBER 100 BELLEV 07003

12 CDETL 155798 WOOD EMELL 28 WINDING 07003

Figure B-2. Output from CSCAN Transaction Code

The DMSCAN action program (Figure B-14, lines 111-128) displays the first ten
records of the DMOALT file (Figure B-2, lines 3-12). The record displayed on line 1 of
the screen is the next available record on the file.

By pressing the TRANSMIT key, you can display the next ten records on the file as
shown in Figure B-3. (See the DMSCAN action program, Figure B-14, lines 135-141.)
Notice that the CSCAN transaction code is displayed on line 1 of the screen, so that
when you press TRANSMIT, a new transaction begins and DMSCAN is recheduled.
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Line 1 CSCAN 07006 ROGERS

2

3 CDETL 023643 CHRISTIAN GOEG 11 W000CRE 07005

4 CDETL 023643 FITCH E BOX 25 07005

5 CDETL 105390 MORIARTY T 272 ROCKAW 07005

6 CDETL 805592 TUCKER CHARL HILLCREST 07005

7 CDETL 181089 FISH ROBER 17 CHERRY 07006

8 CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006

9 CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006

10 CDETL 044246 LONGENECKER R 20 RICHARD 07006

11 CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006

12 CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006

Figure B-3. Continuation of Output from CSCAN Transaction Code

You can continue displaying customer records until you reach the end of the file
(Figure B-14, lines 151-156 and 175-194).

The CSCAN transaction allows you to scan in another way. Instead of displaying
records at the beginning of a file and scanning until you find the customer zip code you
want, you can display the first ten records with the desired zip code or higher. By
entering the zip code you want after the CSCAN transaction code (see Figure B-4), the
DMSCAN action program begins scanning the DMOALT file for the first record that
contams that zip code (Figure B-14, lines 151 171 and 179-194)

CSCAN 07006

Figure B-4. Initiating a Qualified CSCAN Transaction
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Figure B-5 shows the results of this entry after you press the TRANSMIT key.

Line 1 CSCAN 07009 RILEY 805238

2

3 CDETL 181089 FISH ROBER 17 CHERRY 07006

4 CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006

5 CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006

6 CDETL 044246 LONGENECKER R 20 RICHARD 07006

7 CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006

8 CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006

9 CDETL 805257 ROGERS CLESS 51 RAVINE 07006

10 CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006

11 CDETL 181050 ROHRER GARRY 219 CARTER 07008

12 CDETL 029997 BOONE GEORG 64 BRUNSWI 07009

Figure B-5. Output from Qualified CSCAN Transaction Code

When you’ve found the customer account for which you want detailed information, you
are ready to initiate the CDETL transaction. There are two ways to do this. Let’s
assume ROGERS is the customer for whom you want to display detailed account
information.

1. You can enter the transaction code (CDETL) and ROGERS’ account number
(805257) on line 1 of the screen and press the TRANSMIT

2. You can forward tab the cursor to a position beyond the last name of the desired
customer (ROGERS) as shown in Figure B-6 and press the TRANSMIT key. This
method is more efficient because it reduces the number of keystrokes required
and the possibility of erroneous data entry

Line 1 CSCAN 07009 RILEY 805238

2

3 CDETL 181089 FISH ROBER 17 CHERRY 07006

4 CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006

5 CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006

6 CDETL 044246 LONGENECKER R 20 RICHARD 07006

7 CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006

8 CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006

9 CDETL 805257 ROGERS CLESS 51 RAVINE 07006

10 CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006

11 CDETL 181050 ROHRER GARRY 219 CARTER 07008

12 CDETL 029997 BOONE GEORG 64 BRUNSWI 07009

Figure B-6. Initiating the CDETL Transaction
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Figure B-7 shows the output screen resulting from using the cursor
tabbing/TRANSMIT method of initiating the CDETL transaction. The customer
information on the lower part of the screen is displayed by the DMDETL action
program (Figure B-15, lines 127-167).

Line I CSCAN 07009 RILEY 805238

2

3 CDETL 181089 FISH ROBER 17 CHERRY 07006

4 CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006

5 CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006

6 CDETL 044246 LONGENECKER R 20 RICHARD 07006

7 CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006

8 CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006

9 CDETL 805257 ROGERS CLESS 51 RAVINE 07006

10 CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006

11 CDETL 181050 ROHRER GARRY 219 CARTER 07008

12 CDETL 029997 BOONE GEORG 64 BRUNSWI 07009

‘13

14 CUSTOMER: 805257

15

16 CLESSEN A ROGERS PURCHASE PRICE: $229.49

17 51 RAVINE AVENUE REVISION: NO

18 CALDWELL NJ 07006 PAYMENT PLAN T

19 CURRENT BALANCE: $100.00

20 PAYMENT AMOUNT: $22.95

21

22 PAYMT 805257

Figure B-7. Output from CDETL Transaction

When the DMDETL program reads the master record successfully and it contains a Y
in its last byte, the program moves the word ‘YES’ to the output field containing
REVISION and you can make changes to the customer record you selected. (See
Figure B-15, lines 199 and 200.) Otherwise, the DMDETL program moves the word
‘NO’ to the REVISION output field and you can display another customer’s account
information at the bottom of the screen.

Notice that the DMDETL program automatically succeeds to the PAYMT transaction
when you update the customer whose detailed information you displayed. DMDETL
accomplishes this by moving the transaction code, PAYMT, in the form of a constant
from working storage to the output message area (Figure B-16, line 196). Then, when
you move the cursor to a point beyond the PAYMT transaction code and account
number, the PAYMT transaction begins.
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There are two ways to initiate the PAYMT transaction:

1 . Forward tab the cursor to a position beyond the account number following the
PAYMT transaction code and press the TRANSMIT key. (See Figure B-8.)

2. Enter a payment amount different than the payment plan amount. You enter the
amount next to the account number following the PAYMT transaction code and
press the TRANSMIT key. (See Figure B-b.)

The first method instructs the DMPYMT action program to subtract the payment plan
amount ($22.95 in Figure B-8) from this customer’s current balance ($bOO.OO in Figure
B-8). (See Figure B-16, line b57.)

Line 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Figure B-8. First Method for Initiating the PAYMT Transaction

CSCAN 07009 RILEY 805238

CDETL 181089

CDETL 091479

CDETL 139915

CDETL 044246

CDETL 179363

CDETL 122399

CDETL 805257

CDETL 152069

CDETL 181050

CDETL 029997

FISH

HAFLEIGH

LAMBKA

LONGENECKER

MAGEDMAN

MCLAUGHL I N

ROGERS

WILLIAMS

ROHRER

BOONE

ROBER

WILLI

I RWIN

R

DAVID

EDWAR

CLESS

GEORG

GARRY

GEORG

17 CHERRY

3 HIGHFIEL

DIRECTOR H

20 RICHARD

27 CEDARS

17 SPRUCE

51 RAVINE

60 MCKINLE

219 CARTER

64 BRUNSWI

07006

07006

07006

07006

07006

07006

07006

07006

07008

07009

CUSTOMER: 805257

CLESSEN A ROGERS

51 RAVINE AVENUE

CALDWELL

PURCHASE PRICE:

REVISION:

NJ 07006 PAYMENT PLAN:

CURRENT BALANCE:

PAYMENT AMOUNT:

PAYMT 805257

$229.49

NO

T

$100.00

$22.95
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Figure B-9 shows the results of this subtraction to obtain the customer’s new balance.

Line 1 CSCAN 07009 RILEY 805238

2

3 CDETL 181089 FISH ROBER 17 CHERRY 07006

4 CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006

5 CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006

6 CDETL 044246 LONGENECKER R 20 RICHARD 07006

7 CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006

8 CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006

9 CDETL 805257 ROGERS CLESS 51 RAVINE 07006

10 CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006

11 CDETL 181050 ROHRER GARRY 219 CARTER 07008

12 CDETL 029997 BOONE GEORG 64 BRUNSWI 07009

13

14 CUSTOMER: 805257

15

16 CLESSEN A ROGERS PURCHASE PRICE: $229.49

17 51 RAVINE AVENUE REVISION: NO

18 CALDWELL NJ 07006 PAYMENT PLAN: T

19 CURRENT BALANCE: $100.00

20 PAYMENT AMOUNT: $22.95

21 PAYMT 805257

22

23 $22.95 PAYMENT ACCEPTED FOR CUST. 805257 NEW BALANCE: $77.05

Figure B-9. Output from PAYMT Transaction Using Standard Payment Amount

Transmitting only the transaction code and customer account number confirms the
amount applied to the customer’s new balance. In addition, two processing operations
occur:

1 . The DMPYMT action program updates customer’s current balance on the
customer master file (DMOMSTR). (See Figure B-16, lines 158-159.)

2. The DMPYMT action program adds a payment transaction record to a daily
terminal transaction file. (See Figure B-16, lines 169-200 especially lines
185-187.)
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With the second method of initiating the PAYMT transaction, you enter a payment
amount different than the payment plan amount next to the customer number that
follows the PAYMT transaction code on the screen. Position your cursor next and
depress the TRANSMIT key as shown in Figure B-b, line 21.

line 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Figure B-b. Second Method for Initiating PAYMT Transaction

CSCAN 07009 RILEY 805238

CDETL 181089

CDETL 091479

CDETL 139915

CDETL 044246

CDETL 179363

CDETL 122399

CDETL 805257

CDETL 152069

CDETL 181050

CDETL 029997

FISH

HAFLEIGH

LAMBKA

LONGENECKER

MAGEDMAN

MCLAUGHL I N

ROGERS

WILLIAMS

ROHRER

BOONE

ROBER

WILLI

IRWIN

R

DAVID

EDWAR

CLESS

GEORG

GARRY

GEORG

17 CHERRY

3 HIGHFIEL

DIRECTOR H

20 RICHARD

27 CEDARS

17 SPRUCE

51 RAVINE

60 MCKINLE

219 CARTER

64 BRUNSWI

07006

07006

07006

07006

07006

07006

07006

07006

07008

07009

CUSTOMER: 805257

CLESSEN A ROGERS

51 RAVINE AVENUE

CALDWELL

PURCHASE PRICE:

REVISION:

NJ 07006 PAYMENT PLAN:

CURRENT BALANCE:

PAYMENT AMOUNT:

PAYMT 805257 575

$229.49

NO

T

$100.00

$22.95
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Suppose you enter the value 575 ($5.75) next to the account number. When you press
the TRANSMIT key, the result is as shown in Figure B-li.

Line I CSCAN 07009 RILEY 805238

2

3 CDETL 181089 FISH ROBER 17 CHERRY 07006

4 CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006

5 CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006

6 CDETL 044246 LONGENEO(ER R 20 RICHARD 07006

7 CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006

8 CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006
9 CDETL 805257 ROGERS CLESS 51 RAVINE 07006

10 CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006
11 CDETL 181050 ROHRER GARRY 219 CARTER 07008
12 CDETL 029997 BOONE GEORG 64 BRUNSWI 07009
13

14 CUSTOMER: 805257

15

16 CLESSEN A ROGERS PURCHASE PRICE: $229.49
17 51 RAVINE AVENUE REVISION: NO
18 CALDWELL NJ 07006 PAYMENT PLAN: T
19 CURRENT BALANCE: $100.00
20 PAYMENT AMOUNT: $22.95
21 PAYMT 805257

22

23 $5.75 PAYMENT ACCEPTED FOR CUST. 805257 NEW BALANCE: $94.25

Figure B-i i. Result of Entering Different Payment Amount on PAYMT Transaction

DMPYMT confirms the receipt of payment by issuing a message (Figure B-16, lines
29-32 and 194-197) and applies the entered amount to the customer’s new balance
(Figure B-16, line 157).

The last action program, DMTOTL, totals all payment amounts entered for a
particular customer. To initiate this audit trail program, you enter the TOTAL
transaction code.

Let’s assume that in addition to the payment plan amouht of $22.95 for account
number 805257, you’ve entered two payments for other customers, one for $5.75 and
another for $3.00. You therefore entered three payments at terminal 1 totaling $31.70.
By entering the TOTAL transaction code (Figure B-12, line 1), you can obtain an audit
report display (Figure B-12, lines 3-6) showing the number of payments and total
payment amount initiated from your terminal (TRM1).
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Line I TOTAL
2
3 TERMINAL NUMBER OF TOTAL
4 ID TRANSACTIONS PAYMENTS
5
6 TRM1 3 $31.70

Figure B-12. Resuft of Initiating the TOTAL Transaction

If YOU enter the option ALL following the transaction code, the DMTOTL action
program also can accumulate totals for all transactions and all payments made at all
terminals for an entire session.

Suppose three transactions were entered from terminal 1 with total pa’ments of
$31.70. Then seven more transactions were entered at terminal 5 totaling $187.57.
Finally, four more transactions were made at terminal 6 totaling $78.97 in payments.

When you enter TOTAL ALL at the terminal the DMTOTL action program not only
accumulates the total transactions and payments for each terminal but also
accumulates a grand total of transactions and payments made in this session.
Figure B-13 illustrates the output message generated when you enter the transaction
code TOTAL and the option ALL.

Line 1 TOTAL ALL
2
3 TERMINAL NUMBER OF TOTAL
4 ID TRANSACTIONS PAYMENTS
5
6 TRMI 3 $$31.70
7 TRM5 7 $187.57
8 TRM6 $$78.97

$298.14

Figure B-13. Result of Initiating the TOTAL Transaction with ALL Option

General flowcharts for the coding in DMSCAN, DMDETL, DMPYMT, and DMTOTL
action programs (Figures B-14 through B-17) adjoin each program. Program line
numbers in parentheses near flowchart boxes represent the lines of coding that
implement the process described.
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LINE NO. SOURCE ENTRY

00001
00002
00003
00O04
00005
00006
00O7
00008
00009
00010
000 1 1
00012
00013
000 1
00015
000 16
00017
00018
00019
00020
00021
00022
00023
0002N
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
000q0
000’4 1
0 00 ‘4 2
Ot’O’43
000’4’4
0 00 ‘4 5
00046
0 00 ‘17
02048
000 ‘4 9
00050
0001
02052
00053
0005 ‘4
00055
00056
00057
00058
00059
00060
0006 1
00062
00063
0006’4
00065
00066
00067
00068
00069
00070

VALUE ‘DMOALT’.
COMP- VALUE 768.
VALUE ‘G’.
VALUE ‘CSCAN’.
VALUE ‘CDETL’.

VALUE **INVALID KEY..’.
VALUE ‘•*ENu OF FILES.’.
VALUE ‘**INVALIO REQUEST..’.
VALUE ‘..I/O ERROR..’.

LRR.M5G..L ITS.
OCCURS ‘4.

9(4) COMP—’1.

(‘41 COMP—’1.
9(9 COMP—’4.
X(7;.
X(7.
9(’4) COMP—’l.
9(’4) COMP—’l.
91’4) COMP—’l.
PlC 9(’lj COMP’4.

PlC 9’l) COIIP—’4.
9(’l) COMP—’4.

9(’4 COMP—’4.

91’4) COMP.Lt.

9(’$) C0Mp’4.

(17—26)

(34-70)

I DENTIF I CAT ION U I VISION.
PROGRAM—ID. DMSCAN.
AUTHOR. .O.F.S.F. (NYNA 7/76)
DATEWRI lIEN. 1/ 1 3/76.
DATE—COMPILED. 82/05/03.
ENV I RONMINT U I VISION.
CONFIGURATION SECTION.
SOURCECOPUTER. UNIVAC—053,
OBJECT—COMPUTER. UNIVAC—0S3.
DATA DIVISION.
WORKING—STORAGE SECTION.
77 DMOALT PIC X(7
77 OUT—MSG—LEN PIC 9999
77 GE PlC X
77 CSCAN PlC X(5)
77 CDETL PlC XIS)
01 SCOPE.-CHAR.

02 CR PjC X VALUE ‘0w’.
02 OLE PlC X VALUE =‘lo’.
02 ESC PlC X VALUE ‘27’.
02 HT PlC X VALUE ‘Db’.
02 SIx PIC X VALUE ‘02’.
02 EXT PlC X VALuE •‘03’.
02 SOF PlC X VALUE ‘1L’.
02 ONE PlC X VALUE ‘0)’.
02 THREE PlC X VALUE ‘0’,

01 ERR—MSG..LITS.
02 FILLER P(C Xli?)
02 FILLER PlC X(i9)
02 FILLER PlC X(19)
02 FILLER PjC X(ii)

01 ERR—MSG—TAB REDEFINjS
02 ERR PlC X(i9)

LINKAGE SECTION.
01 P—i—B. COPY PIb7LI.

02 STATUS—COfll PlC 9(’4) COMP..’1.
02 DETAILED—STATuS—CODE PlC 9(’1) COMP—’4.
02 RECORDTYPE REDEFINES DETAILEO—STATUSCODE.

03 PREDICTED_RECORDTYPE PlC X.
03 DLLIVERED—RECORDTYP[ PlC X.

02 SUCCESSOR—lU PlC X(o).
02 TERMINATION—INDiCATOR PlC X.
02 LOCKROLLRACK-INUICATOR PlC X.
02 TRANSAC TON—ID.

O YEAR PlC
03 TODAY PLC
03 HR—MiN5EC PLC

02 DATA—DEF—REC_NAME PLC
02 DEFINEDFTLENAME PlC
02 STANDARO—MSG_LINE_LENGTH PLC
02 STANUARD—MSE.-.NUM8ERLINLS PLC
02 WORK—AREALENGTH PLC
02 CONT INUI TV—DATA—INPUT—LENGTH
02 CONTLNUlTyOATA—OUTpUT—LENGTH
02 WORK—AREA—INC PlC
02 CONTINUITYDATA—AREA—INC PLC
02 SUCCESS—UNIT—ID.

03 TRANSAcTLoNDATE.
0’4 YEAR PlC 99.
D’4 MONTH PlC 99,
0’4 TODAY PLC 99.

03 TIME—OF—DAY.
0’4 HOUR PLC 99.
Q’4 MINUTE PLC 99.
0’4 SECOND PlC 99.

03 FILLER PLC XXX,
02 SOURCE—TERMINAL—CHARS.

03 SDURCET[RMINAL—TypE pLC x.
03 SOURCETERM—MSG—LINELENGTH plC
03 SDURCE—TERM—MSG—NUMBER.LINES plC

Figure B-14. Sample COBOL Action Program DMSCAN (Part 1 of 3)
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01 I—Pi-A. COPY IMA7’4.
02 SOURCC—TRMINAL-.!O
02 OAT!TIM(-STAMP.

03 YEAR
03 TODAY
03 HRMIN—SLC

02 TEXT—LENGTH
02 AUXJLIARYOEV—JD.

03 FILLER
03 AUX—DEV—NO

02 FILLER
02 zIp—IN
02 FILLER
02 LN—CUSTIL).

03 LN—IN
03 FILLER

02 REf)LNCUSTJD
03 CHAR

01 ALT—REC.
02 ALTKEY.

03 ZIP
03 LN
03 CUSTOMER.

Oq KEY—CHAR PlC X

02 FN—S PlC XIS).
02 ADOR—IO PlC XI1O).

01 0—H—A. COPY OMA7’4.
02 DESTINATION—TERMINAL—ID

02 SFS—OPTIONS
02 FILLER

02 CONTINUOUS—OUTPUTCODE
02 TEXTLENGTH
02 AUXILIARY—DEVICE—ID.

03 AUX—FUNCTION
03 AUX—DLVICE—NO

02 DICE—I..
03 TLN—I PlC X

03 EN—I PlC X.

03 Y1 PlC X.
03 XI PlC X.

02 DISPLAYTARLE.
03 CUST—LINE

Oil SOE—OUT PlC X.
O4 TRAN-OUT PlC XIS).
0’) FIlLER PlC X.
Oil CU5T—OUT PlC X(6).
Oq FILLER PlC XIS).
O’ILN—OUT PlC X(17).
c;’i FILLER PlC XX.
O’I £SC—OUT P)C X.
Oat NT—OUT PlC X.
O4 FILLER PlC XX.
Of EN—OUT PlC XIS).
0’I FILLER PIC XIS).
O’I ADON—OUT PlC XIIO).
OLIFILLER PlC XIS).
O1 ZIP—OUT PIC XIS).
Oil CR—OUT PlC X.

02 TOP—OF—SCREEN.
03 L)ICE—2.

O’i TEN—2 PlC X.
O’I FN—2 PlC X.
O’I Y—2 PlC X.
OI X—2 PjC X.

03 NLXT—TRAN PlC XIS).

03 FILLER PIC X.
03 NEXT—ZIP PlC XIS).

0) FILLIR PlC X.
O3NEXT—LN PlC XII?),

03 FILLER PlC X.
O3NLXT—CUST PICXIA).

OCCURS 6 INDEXED U J.

PlC XI4.
PlC X12).
PlC XI2).

PlC XI’I).

PlC XI’)).

PlC 91’))
PlC 91’))
PlC 919)
PlC 9)’))

PlC X.
PlC x.

PlC X(6).
PlC XIS).
PlC X.

PlC XII7).
PIC X)B).
REDEFINES LN—CUSTID.
PlC X OCCURS 25

PlC XIS).
PlC XII7).

COMP—’).
COMP—’).
COMP’).
COMP’).

INDEXED , I.

r
I INPUT

(7 1-80) MESSAGE
[ONTROL HEADER

DESCRIBE
INPUT

(81-96)
MESSAGE

TEXT

F COPY
I OUTPUT

(99-105)
MESSAGE

LCONTROL HEADER

DEFINE
. OUTPUT

(106-110) MESSAGE
DICE

DESCRIBE
OUTPUT

(111-128) MESSAGE
TEXT

DEFINE
SUCCEEDING

(129—134) SCREEN
DICE

DESCRIBE
SUCCEEDING(135-141)

OUTPUT MESSAGE
TEXT

00071
00072
00073
0007’)
00075
00076
00077
00078
00079
00080
00081
00082
00083
0008’)
00085
00086
00087
00088
00089
00090
00091
00092
00093
0009’)
00095
00096
00097
00098
00099
00 I 00
00101
00102
00 I 03
Or I 0’)
0010S
OlO6
00107
00108
00 I 09
DC I I 0
001 I I
DC I I 2
oc 1 13
00 I I’)
0011S
DCI 16
OC 1 I 7
00 I 18
00119
00 1 20
00 I 21
00122
DO! 23
0012’)
Do I 25
0CI26
00127
00128
00129
00 1 30
00131
00132
00 I 33
0013’)
00 I 35
DI 36
DC I 37
DOt 38
00139
00 I ‘40
00 1 ‘4 1

plC 91’)) COMp—’).

PlC X.
PlC X.

OCCURS 10 INDEXED b K.

Figure B-14. Sample COBOL Action Program DMSCAN (Part 2 of 3)
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(175-178)
TO OUTPUT

MOVE I
CUSTOMER NO. I

MESSAGE

(179-194) I

READING 1
RECORDS I

FOR I
DISPLAY

Figure B-14. Sample COBOL Action Program DMSCN (Part 3 of 3)

(144-156)

PROCEDURE DIVISiON
USING P—IB I—MA ALT-.REC O—M—A.

BEGINPROC a

MOVE SPACES TO DISPLAY—TABLE TOPOFSCREEN.
MOVE OLE TO TEN—i TEN—2.
MOVE EXT TO FN—1.
MOVE STX TO FN—2.
MOVE ThREE TO V—i.
MOVE ONE TO X—i x—2 Y—2.
IF TEXT—LENGTH IN i—H—A > 2’i

THEN SET I TO TEXT—LENGTH IN I—M—A
SET I DOWN By 22
IF Ck (I) IS NUMtRIC

THEN PERFORM MV—ID
VARyING ‘)

AND CHAR (I + SI IS N11MERIC

FROM I BY 1 UNTIL a) > 6.

00 1 ‘42
00 i’43

00 1’4’4
001 ‘45
D 1 ‘46
00 1 ‘47
00 1 ‘48
00 1 ‘49
001S0
00151
DO I 52
001S3
0 I SN
OD 1SS
OD 1S6
021S7
00158
001S9
00160

00161
00162
00163
001 6’4
0016
00166
00167
00168
00169
00 1 70
00171
00172
00173
00 1 7N
00175
00176

00177
00 1 78
00179
00180
00181

00182
00183
OOIBN
0018S
00186
00187
00188
00189
00190
00191
00192
00193
0019N

TO CUST—LINE (1)

MOVE LN—IN TO LN.
MOVE ZIPIN To ZIP.
CALL ‘SETL’

USINC. OMOALT GE ALT—KEY.
IF• STATUS—CODE > 0

THEN MOVE ENR (STATUS—CODE)
GO To END—PR0G.

CALL ‘GET’
USIN(. OMOALT ALT—REC,

PERFORM HEAD—LOOP
VARYING K FROM 1 BY 1 UNTIL K > 10.

MOVE CSCAN TO NEXT—TRAN,
MOVE IP TO NEXT—ZIP,
MOVE LN To NEXT—LN.
MOVE CUSTOMER TO NEXT—CUST.

END—PROG,
MOVE OUTMSG—LEN TO TEXT—LENGTH IN O—MA.
CALL ‘RETURN’.

MV—ID,
MOVE CHAR (1) TO KEY—CHAR (.1).

(172—174)

MOVE SPACE TO CHAR (I).
SET I UP BY 1.

READ—LOOP.
IF STATUS—CODE > 0

fHEN MOVE ERR (STATUS—CODE) TO CUST—LINE (K)

MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
CALL

GO TO END—PROG,
50E TO SOE—OUT (K).
CDETL TO TRAN—OUT (K),
CUSTOMER TO CUST—OUT (K).
LN TO LN—OUT (K).
ESC TO ESC—OUT (K),
HT TO HT—OUT (K),
FN—S TO FN—OUT (K).
ADDR—1O TO ADDR—OUT (K).
ZIP TO ZIP—OUT (K).
CR TO CR—OUT (K),
‘GET’

USING DMOALT ALTREC.
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Figure B15. Sample COBOL Action Program DMDETL (Part 1 of 4)

LINE NO. SOURCE ENTRY

VALUE ‘DPIOrISTR’.
COMP—q VALUE 32/,

CONP-4 EALUE 2!.

OcOO 1
OIOO2
00003
0000’t
OOOs
0vO06
00007
0C008
00009
ocoto
Oco I
0O 2
Oco 3
000 ‘I
000 S
000 6
Ot.0 1 7
000 I 8
0001 9
00020
0C021
00022
00023
0002N
00025
00026
0C027
00028
00029
00030
00031
0C032
00033
0003N
00035
00036
00037
00038
00039
00 0 ‘4 0
020’4 I
OGO42
000 ‘43
000’tq
00095
00096
00097

VALUE •.INVALID KEY’.’.
VALUE ‘•ENU OF FILE’.’.
VALUE ‘‘‘INVALiD RLQJE5T..’,
VALUE ‘‘•I/U ERROR”’.

ERR..MSC,..LI T5.
OCCURS ‘4.

IDENT IF IC i’ T ION D Iv I SI ON.
PROGRAMtD. DPUETL.
AUTHOR. E.0.F.S.F. INYNA 7/76)

OATEWRITTEN. 7/I 6/76.
ENV IRONI4ENT DIVISION.
CONFIGURATION SECTION.
SOURCCCOPPUTEH • UN I VACOS3.
OBJECTCOHPUTEN. UNIVACOS3.
DATA DIVISION.
W0RKlNG5TORAGE SECTION.
77 t)41OM51R plc Xt7
77 OUTP1SGLEN PlC 9999

77 ERR..MSG’LEN PlC 9999

01 tRR—HsGLIT5.
02 FILLEN plc X(19)
02 FILLE’ PlC X(19)

02 FILLER PlC X(19)

02 FILlER PlC X(I9)

01 ERR..MSG—TBL REDEFINES
02 ERR—PISG PlC X(l9)

01 SCOFE.CHAR•
02 OLE PlC X

02 STY PlC X

02 EXT PlC X

02 SOF PlC X
02 CR PlC X

02 ONE PlC X

02 THPEE PlC X

02 FIvE. plc X

02 EI(,HT PjC X

02 NINE plc x

02 FIFTEEN plc x

02 SIXTEEN plc x

02 EIGHTEEN PlC X

02 TwENTY—ONE plc X

02 TtjNTY—TWO plc X
.

02 FORTY—ONE PlC X

01 MSG—LTTS.
02 CUSTOMER—LIT PlC *4114

02 PURCH—PN plc Xl5)

02 PAYPT—PLAN PlC *413)

02 PAYP’TAMT plc x15)

02 bAL PlC *416)

02 REVISION PlC x9

02 YES PlC XXX

02 KNO ‘IC XXX
02 PAYP4T PlC *45)

VALUE
VALUE
V ALoE
VALUE
V ALOE
VALuE
VALUE
V A L U E
V A L U E

VALUE
VALuE
VALUE
V AL LIE
VALUE
V ALUE
V A L LiE

B, 13’.
S ‘02’.
s’03’.

‘‘lE’.
•‘OD.
‘‘01’.
. , 03 .
S O3
‘‘OB’.
O9’.
S OF
-‘to’.
—.12’,
., Is,.

_,29

‘S ALOE
VALUE
VALUE
V ALOE
VALUE
VALUE
VALUE
VALUE
VALUE

‘CUSTOMER n:’.
‘PURChASE PRICL.’.
‘PAYU4ENT PLAN:’,
PAyPiENT AMOUNI’.
‘CURRENT BALANCE:’.
‘REVISION:’.
‘YES’,
‘ NO’.
‘PAyM’.

UP-9207 Rev. 2 8-15



COBOL Action Programming Examples

LINKAGE SECTION.
01 P—I—B. Copy PI87.

02 STATUSCODE PlC 9( COMP—t.
02 DE1AILEDSTAT1)SCODE PlC 9(L4 COMP—’$.
02 RFCORDTYPE REDEFINES DLTAILEOSTATUS—CODE.

03 PREDICTED.RECORDTyPE PlC X.
03 DELIVREL,—RECORrJ—TYPE PlC X.

02 5uCCESSORID PLC X(6.
02 TERMINATION—INDICATOR PlC X.
02 LOCKROLLBACK—INDICATOR PlC X.
02 TRANSACTION—ID.

03 YEAR PlC 9(q) COMP—’t,
03 TODAY PlC 9(q1 CO,P—.
03 HN—MINSEC PIE 9(9) COMP—’t.
OATADEFRLC—NAME PIE X17).
DEFINED—FjLENAME PlC X(7.
STANDARD—MSGLINELENGTH PlC 9(Lt

STANDARb—M5NUMBER—LINLS PlC 9(4)
WoRK—AN.A—LENGTH PlC 9(’4)
CONT I NIh TV—DATA— I NPUT—LEjIfTH
CONTINUI TV—DAT A—O1.JTPUT—LNGTH
wORK—AREA—INC PlC
CONT INUITV—DATA—AREA—I NC PlC
SuCCESS—UNIT—ID.
03 TRANSACTION—UATE.

YEAR PlC 99.
O’$ MONTH PlC 99.
OLe TODAY PlC 99.

03 TIME—OF—DAy.
0d4 HOUR PlC 99.
O’ MINuTE PlC 99.
O’4 5ECOND PlC 99.

03 FiLLER PlC XXX•
02 SOURCETEPMINAL—CHANS,

03 SOURCETERMINAL—TYPE lC xi
03 plC 9(N) COMP—’+.
03 5OURCETERM—MSG—NUMBER..LINES plC 9(’t) COMp—’f.

01 I—M—A COPY IMA7+.
02 SOURCE—TERMINAL—ID PlC X(’i).
02 DATE—TIME—STAMP.

03 YEAR PlC 9(’4 COMPq.
03 TODAY PlC 9(Lf) COMP—’t.
03 HR—MIN—SEC PlC 9(9 COMP’4.

02 TExT—LEN(TH PlC 9(q) COMP—’4.
02 AUXILIANY—DEV—ID.

03 FILLER PlC x.
03 AUX—DEV—NO PIC x.

02 FILLER PlC X(6).
02 CUSTIL) PlC X(6).
02FILLER PlC X(2’f)

01 MSTR’,REC.
02 CUSTNO PlC X(6).
02 FN PjC X(1O).
02 MI PIC X.
02 LN PlC X(17)
02 ADDR PlC X(23).
02 CITY PJC X(181.
02 ST PlC XX.
02 ZIP PlC X(5).
02 PURCHASE—PR1CE PlC 999V99.
02 PAy—PLAN PlC X.
02 PAY—AMT PlC 999V99.
02 BALANCE PlC 999V99.
02 UPDATE PlC X.

01 O—M—A • COPY OMA74.
02 DESTINATION—TERMINAL—ID PlC X().

02 SF5—OPTIONS PlC X(2).
02 FILLER PlC X(2).

02 CONTINUOUSOUTPUT—CODE PlC X(N).
02 TEXT—LEN(TH plC 9(N) COMP—N.
02 AUXILIARY—DEVICE—ID.

03 AUX—FUNCIION PlC x.
03 AUX—DEVICE—NO PlC X.

Figure B-15. Sample COBOL Action Program DMDETL (Part 2 of 4)

02
02
02
02
02
02
02
02
02
02

COMP—’4.
COMP—N.
COMP—’4.

PlC 9(4) COMP—’i.
PlC 9(’) COMP—’4.

9(’t COMP—N.
9(t COMP—l.

0O8
0 00 ‘4 9
00050
0001
0C052
0C053
000S’4
00055
00056
00057
00058
00059
00060
00061
00062
00063
0006 ‘4
00065
00066
00067
00068
00069
00070
00071
00072
00073
0007’4
00075
00076
00077
00078
00079
00080
00081
00082
00083
0208’4
00085
00086
00087
00088
00089
00090
00091
00092
00093
0009 ‘4
00095
00096
00097
00098
00099
00100
00101
00102
00103
00 1 O’4
00105
00106
00107
00108
00109
Otti 10
00111
00112
02 1 1 3
00 1 1’4
00 1 15
00 1 16
00 1 1 7
00 1 1 8
00119
00120

(95—1 1

(112-120)
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COBOL Action Programming Examples

00121
oc 122
00 1 23
00 1 2’4
00125
00126
00127
CCI 28
00129
o I 30
00 1 31
00132
0t 33
00 1 3’l
00 1 35
00136
00137
00 1 38
00139
001110

00 1 ‘11
001 ‘12
001113
0011111
Oct ‘*5
001116
001117
ccl ‘48
001119
00150
00151
00152
00153
001511
00155
00156
00157
00158
00159
00160
00161
00162
00163
001611
00165
00166
00 I 67
00168
00169

00 I 70
00171
00172
00173
CC 1711
00175
00176
00177
00178
00179
00 1 80
Co 181
00182
00183
001811
00185

02 0IcE1.
03 OLE—I
03 EXT1
03 Y1
03 XI

02 ERRLINE
02 CUST

03 CUST(iMEN
03 CUST—1

02 )1CE2.
03 OLE—i
03 STx—2
03 Y2
03 X2

02 FN
02 *II
02 Ui
02 PURCH—PN
02 PURCHASEPRICE
02 CR—I
02 ACOR
02 REVISION
02 UPO
02 CN-2
02 CITY
02 ST
02 ZIP
02 PAYPITPLAN
02 PAY—PLAN
02 CICE3.

03 OLE—3
03 STx—3

03 Y3
03 X3

02 hAL
02 PALANCE
02 CR—3
02 SOC—OUT
02 PAYMT
02 CU572
02 PAYMTAHT
02 PAY—ANT
02 OICE’4.

03 OLE—’1
03 STX’4
03 Y—11
03 X’4

PROCEDURE DIVISIO’*
USING P—I-B I—H—A

PlC X.
PJC X,

PlC X.
PlC X.
PlC X(19)
REDEFINES ERR—LINE.
PlC XIIi),
PlC X(6).

x.
xl
xl II).
xxx.
x I 271.
XI 17).
S59.99.

X(’47)
xl 151.
xxx.
x.
x i 2o).
XXXX.
Xl 19).
X21 1.
xl

Xl 18).
$$%9.99.

x6).
x I 3*1.

F’I( X( 17).
FIC 539.99.

PlC x.

IC X.
PlC x.
PlC x,

HSTR—RCC 0—N—A.

PlC x.
PlC x
PlC
PlC
plc
PI’
PC
PlC
PlC
PlC
PlC
PlC
PlC
PlC
PlC
PlC
PlC
plc
Plc

I DEFINE OUTPUT
I MESSAGE DICE I

(121-130) I AND ERROR I

L TEXT

I

I DEFINE
I OUTPUT MESSAGE I

I 1 3 1 -167) I DICE AND I

I TEXT

r MOVE 1I CUSTOMER-ID I
(171-173) I TOMASTER I

I RECORD AND I

I READ MASTER

F SET UP
I SCREEN

(174-185) CONTROL
CHARACTER

VALUES

PlC x.
PlC x,

PlC X.
PlC X.

PlC
PlC
PlC
PlC
PlC
PlC

BEGIN—PROC.
MOVE CUSTIC) TO CUSTNO.
CALL ‘GET’

USING OMOMSTR MSTR-REC CUsINO.

MOVE OLE TO OLE—I.
MOVE EXT TO EXT—I.
IF STANDARDHSGNUH*3ERLINES NOI > 12

THEN HOVE THREE To Y—l
MOVE. FIVE TO Y—2
HOVE EIGHT TO Y3
HOVE NINE TO Y—’4

ELSE HOVE SIXTIEN TO Y1
HOVE EIGHTEEN TO Y—2

HOVE. T’*ENTT-ONL TO Y—3
HOVE TWENTY—TWO TO Y’4.

HOVE c’PE TO X—1.

Figure B-15. Sample COBOL Action Program DMDETL (Part 3 of 4)
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COBOL Action Programming Examples

(186-203)

(204)

Figure B-15. Sample COBOL Action Program DMDETL (Part 4 of 4)

00186 IF STATUS—CODE 0
00187 THEN MOVE CR TO CR—i cR—2 CR3

00188 MOVE OLE TO DLE2 DLE3 0LE-4

00189 MOVE STX TO STX2 STx—3 STX—f

OI90 MOVE ONE TO x2
00191 MOVE FORTY—ONE TO X—3
00192 MOVE FIFTEEN TO —‘e
00193 MOVE SOE TO SOEOUT
0C19L MOVE CUSTOMERLIT TO CUSTOMEN
00195 MOvE CLJSTNO TO CUST-i CUT2
0196 MOVE CORR MSG—LITS TO 0—N—A
0C197 MOVE CORR MSTR—RFC Tn 0—N—A
0C198 MOVE OUT—MSGLEN TO TEXT—LENGTH IN 0—N—A
Cr199 IF UPDATE ‘Ye
00203 THEN MOVE YES TO UPD
00201 ELSE MOVE KNO TO UPD
00202 ELSE MOVE EHR—MSG (STATUS—CODE) To ERR—LINE
00203 MOVE ERH—MSGLEN TO TLXT—LENGTH IN 0—N—A.
0020q CALL ‘RETURN’.
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L1NE NO. SOURCE ENTR

trGo 1
3COU 2
0r003

c,ou5
‘C)O 6
cuo7
or’o 8
!V)0J9
Drol 0
0cci11 71 0MOP’1R
O’C12 11 DMOJAC
‘1rJ13 77 TbELb
,c0I 11 OUT—MSG—LLN
•rois 11 LRR-MSG-LN
0i)16 t..1 [kQ-MSG-LITS.
rm:hll 2 FILLER PlC (21)
r0l8 02 F1LLD PlC 1121)
DCb1 02 FILLER PlC 1(21)
!C20 02 F1LLE( PlC 1(21)
!C021 02 F1L1[ PlC 1(21)
t’02 11 ERR—PISG—Ibl RE1EF1NES
0P23 02 !kh—P$G PlC 1(21)
Y2q 01 DICE-COD&.
00a25 02 DLI
‘ir 32 Tx

Q2 TwLNT1—F0U
(i28 0 CNE
O”()29 01 MSG-LIT.
?P)30 02 FiLLER
C31 32 FILLER
OU32 02 FiLLER
r)O33 L1N(AGE SECTiON.
rDO3q 01 P—I—b.
OO3S SIATUS—CObE
0r03 6
Dr03 1
0O3 8
rflj3 ‘

‘ro4 o
9r’W4 1
D’Cj4 2
“C04 3
Di4 i
rflQ44 5
r):J4 6
0O4 1
3CG4 8
ODD ‘4 9
‘G5 0
rGS 1
ODDS 2
nCOS 3
OCOS’4
:ros s
DO5 6
!iC05 7
ODOS 8
‘)‘GS 9
0C060
OrLb I
DCO6 2
0006 3
0C06’4
rOb 5
DJ6 6
(‘DOb 1
DCJ6 8
orob 9

IDENTIFICATION DII ISION.
PROGRAP(-ID. DPPiT.
AUTHOR • I .0.F •S.F • I NYNA 7/7 6)
DATE—dP11IEN. 1/19/16.
ENVIR0NLNT DIVISION.
CONFIGURATION SECT ION.
SOURCE—COPIPUIER • UNIV AC—0S3.
OGJECT—CONPUTER• UNIV AC—0S3.
DATA DIV15IcI4.
WORNING-SIORAGE SECTION.

P1 C
P1 C
plc
P1 C
P1

xl 71
It 7)
I
9999
9999

(1-15)

(16-23)

(24-28)

(29-32)

(33-69)

V ALUL
V ALUL
V ALUE
CONP-’4
CO PIP-N

DPIONSTR .
‘DPIOXAcT •.

: ‘ 2 .
VALUE 78.
VALUE 29.

VALUE ‘*INVALID NET..’,
VALUE ‘*END OF F1LE..
VALUE ‘**INVALID REQUEST**’.
VALUE ‘*l/O ERROR**’,

VALUE ‘**PATPIENT ) BALANC[.*’,
ERR—PISG—LITS

OCCURS 5.

VALUE Z’lO’.
VALUE :‘DZ’.
VALUE ‘18’.
VALUE :‘Ol’.

plc I
PlC I
plc a
PlC I

PlC 1(20) VALUE ‘ PAYMENT ACCEPTED FO’.
PlC 1(221 VALUE ‘P CUSTOPIER S..
PlC X(1N) VALUE NEte BALANCE:’.

COP, PIB1N.
PlC 9(4) COMP—N.02

02 ULTAILED—STATUS—COOE PlC 9(4) COPIP—’t.
02 RECcRD—TYPE REDEFiNES DETAILED—STATUS—CODE.

U3 PREOJC1ED—kECORD—ITPE PlC I.
L3 DII 111k (0-11 ECOR 0—I V PE P IC I.

12 SbCCESSOR—ID PlC 1(6).
02 ILRPIINATION—INOICA1OR PlC I.
02 LOCK— 0LL AOl— INDI CAT DR PlC I.
02 TRANSACTION—lb.

03 YLAR plc 9(’4) COPIP—4.
u3 TUuAT plc 9(N) COpjP—4.
03 H-PtJN—SEC plc 9(9) COHP—N.

02 DATA—DEF—.EC—kAPcL PlC Ill).
02 OtFihiD—F1IE—NAPIL PlC 1(1).
32 SIAN)ARD—MSG—L1NL:LENGTH PlC 9(4) COIIP—’t.
02 SJANDARD-MSG-NUPIoER—LINES PlC 9(N) COuP—N.
02 bDRN-AREA—LE’4G TH PlC 9(4) COKP—’4.
02 CONTINUITy—DAT A-INPUT—LENGTH PlC 9(’t) COMP—4.
02 CONTINUITI—DATA—OUTPUI—LENGTH PlC 9(N) COMP—N.
02 hORN—AREA—INC PlC 9(N) COMP—4.
02 CONTINUITY—DATA—AREA—INC PlC 9(4) COPIP—.
02 SUCCESS—UNIT—ID.

c03 TRANSACTION—DATE.
C’4 TEAR PlC 99.
g’4 P?ON1H PlC 99.
CN TOOAT PlC 99.

Ui TINE—OF—DAT.
ON HOUR PlC 99.
04 PIIPUTE PlC 99.
ON SECOND PlC 99,

03 FILLER PlC XXX.
02 SUURCE—TI(4NINAL—CHARS.

u3 SObRCL—TERNINAL—TTPE PlC 1.
(A3 SOuPCL—TERPI—MSE.—LIN E—LLNGTH P IC 9 (‘4) CONP—N.
Oj SOURCI-TERN—PISG—NLJMBER—LINES PlC 9(N) CONP—N.

Figure B-16. Sample COBOL Action Program DMPYMT (Part 1 of 4)
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UI 1—M—A. COPY 191*14.
02 SOURCL—TERPIINAL—IO
02 DAlE—liME—STAMP.

13 YEAR
C3 TODAY
C3 HR-MIN—SEC

G2 TLZT—LENGTH
02 *U*ILIARY—DEV—ID.

C 2.
02
02
02

02
01 w—A

02
02

02
02

C3 FILLER PlC X
AUX—OEV—N0 Pit A.

FILLER PlC X(6).
CUSTD PlC X(61.
FILLER PlC A.
PiSb—PAY

03 MS—C1AR PlC A
FiLLEd plc A.

RLC—CTk PlC 9t12) COPIP—4.
PAS—ARL A.

1i3 PAI—CiAR PlC A OCCURS 5
PAYMENI REDEFINES PAY—AREA
TR P1.
u FiLLER PlC XAX.
3 TPi—NUM PlC 9.

02 PSlR—R[C.
o3 C1JTNO PlC A(6).
i.3 FIiLER PlC X(82).
03 PAY—ANT PlC 999Y99.
L3 BAL *NC. PlC 999V99
D FILLER PlC A.

02 XAC—HOR
o3 YLAR PlC 9999 COMP—4.
L3 TO—DAY PlC 9999 COMP—4.
:43 P1k—FIRST PlC 9S99 COMP—4.
1J3 PlR—PLAT PlC 9999 COPIP—4.
03 FiLLER PlC *181.

02 XAC—TRM.
1J3 IRPI—ID PlC 9.
03 XAL—CTR PlC 999c.
03 TRPI—TOTAL PlC 9(51V99.
03 FiLLER PlC XAXA.

02 AL—RLC REDEFiNES XAC—TRM.
o3 TRM—XAC PlC 9.
03 XAC—T1ME PlC 9(91 COMP—4.
03 CUSTOMER PlC A(6).
03 XAC—APIT PlC 999V99.

01 0—91—A. COPY 091*74.
02 DESTiNATION—TERMINAL—ID

02 SF S—OPTIONS
2 FILLER

02 CONTINUOUS—OIJTP UT—CODE
02 Tt.AT—LENGTH
02 AUXIL1ARY—DEVICE—ID

C3 AUA—FUNCTION PlC A.
C3 AUA—DEICE—NO PlC A.

02 DiCE—OUT.
03 FILLER PlC XA.
03 DICE—Y PlC A.
03 FiLLER PlC A.

02 OUl—MSL.
0.3 PAY—OU1 PlC SSS9.99.
03 LIT—OUT.

04 FILLER PlC 132).
4 COST—OUT PlC *461.
04FILLER PlC AIIM.

03 NEh—8*L PlC S9.99.

INDEXED BY J.
PlC 999V99.

PlC *441

PlC 9(41
PIC 9(41
PlC 9(91
PlC 9(41

COMP—’I.
COpiP—4.
COMP-4.
COMP—4.

OCCURS 7 iNDEXED BY I.

O01 0
1t201 I
0O7 2
0CU1 3
2q07 4
3Y01 5
r07 6
:ir:’oi 7
O7 8
tWO? 9
0080
grUb i

2

noOn 4

00Li 6
00O7
t,008 8

0009 0
,r0g 1
0r’0 2
0009 3
‘09 4
ODor; 5
0009 6
D09 7
r09 8
3CU9 9
ori o o
ori Ui
01102
1C3
mno 4
oriti 5
0C106
r17
01O8
iO9
rr•j 1 0
Dlii
,r1 1 2
D11 3
,0i 1 4
orii 5
1l 6
orii 7
Dci 1 8
0ii 9
Or120
00121
Yri2 2
0i23
0C124
00125
0Di26
0C127

0!129
00130
00131
0D132
00133
0D13 N
00135

S
I INPUT I
I MESSAGE I

(70-77)
CONTROL I

I HEADER

DESCRIBE I
(78-83) I INPUT MESSAGE

TEXT J
1SET UP RECORD I
I COUNTER, PAY I
I ACCUMULATOR, I

(84-91)
AND TERMINAL-ID I

I FOR DMTOTL I
I PROGRAM J

r DEFINE 1
(92-97) MASTER I

I RECORD I
L

OUTPUT
I MESSAGE HEADE
[ DEFINE

I FOR DMTOTL I(98-103) I

I PROGRAM

rT UP TERMINAL II ACCUMULATORS I
(1O41O8) FOR DMTOTL I

I PROGRAM j

I DESCRIBE

I TRANSACTION I
(1O9i13)

RECORD FOR I

I DMTOTL PROGRAM

I COPY OUTPUT I
I MESSAGE I

(114-122)
CONTROL

I HEADER 1
r DESCRIBE

I
(123-133) f OUTPUT MESSAGE I

I
DICE AND TEXT

j

PlC *141.
PlC (421.
PlC A(21.

PlC *441.
plc 9(41 COMP—4.

Figure B-16. Sample COBOL Action Program DMPYMT (Part 2 of 4)
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I SET UP SCREEN
I CONTROL I(136-139) I CHARACTER

I VALUES

j
r—MOVE CUST-ID II TO MASTER I

(140-142) RECORD AND READ I

1 MASTER J
I- PREPARE TO
I UPDATE I

(143-155) I MASTER RECORD I
I OR BUILD ERROR I
I MESSAGE

I WRITE I
I UPDATED I(156-160) I MASTER AND I

I COUNT UPDATE

T READ
(161-162) I TRANSACTION1

RECORD J
I PREPARE TO 1
I UPDATE I
I TRANSACTION I

(163-171) RECORDOR
I BUILD ERROR I

L MESSAGE J

I INSERT
I NEW

(172— 173)
TRANSACTION

RECORD j
I READ UPDATED 1
I TRANSACTION I

(174-180) RECORD OR BUILD
ERROR MESSAGESJ

I UPDATE

I TRANSACTION I
(181-193) I RECORD PAYMENT I

I TOTAL AND I
I INSERT HEADERJ

IO136
1C13 7
Ot?13 8
O2139
‘JC1ID
ori 1
,C1q2
C143
ra
on ‘ 5

rci ‘ 7
‘:ri 8

3’15 0
riris I
Ic15 2
IC15 3
rv:is i
00155
00156
,01S 7
00158
001 5 9
001 6 0
00161
0r16 2
001 6 3
00164
00165
0’166
00167
00168
00169
:ci i
00171
001 1 2
00173
(Wi 1 4
001 7 5
“Cl 7 6
901 1 7
rni i 8
001 19
001 0
901 6 1
0(71 6 2
001 8 3
On 4
00185
001 I 6
On 8 7
001 6 8
r1 8 9
01 9 0
30191
Otis 2
“019 3

COBOL Action Programming Examples

PF*OC0URL OhISION
USING P-1-8 1—Pi—A W—A 0—N—A.

B[GIN—PPOC.
NOYF DICt.—COOE TO DICI—OUT.
IF STANDAkD—MS6—PdUMBLF—IINES NOT ) 12

ThEN MDVI TWELVE TO DICE—V.
HOVE CLJSIID 10 CUSTNO.
CALL ‘6EIUP’

US1Nt DI4UP%ST MSTR—REC CUSTNO.
if STATUS—COOL NOT : ZERO

THEN C.O JO ERR-OFF.
hOVE ZERO TO PAYPIINT.
SET J TO 5.
SUBTRACT 17 FROPi TEXT—LENGTH IN I—N—A.
PEPFURM NW-NUN

VARYING I FROM ILXT—LLNSTH IN I—N—A BY —1 UNTIL 1 < I.
IF PAINENT NOT ) ZERO

THIN NOYL PAY—ANT TO PAYMENT.
IF PAYMENT ) BALANCE

THEN MOYL 5 10 STATUS—CODE
GO TO ERR—OfF.

SUBTRACT PAYMENT FROM BALANCE.
CALL PUI’

USINU OMOMSTR PISIR—RIC.
IF STATUS—CODE NOT : ZERO

THEN 60 TO ERR—OFF.
MOVE 1 TO RCC—CTR.
CALL •GEI’

USIN6 ONOIAC AAC—HDR REC—CTR.
IF STATUS—COOt. NOT : ZERO

THIN C,O JO ERR—OFF
if TODAY IN OATE—IIML—STAMP NOT TO—DAY TN XAC—HDR

THEN PERFORM INIT—RTN.
MOVE SOURCE—TERMINAL—ID TO TRM.
MOVE IRM-NUM I 0 JR N-i.AC.
MOVE HR—HIP4—SLC TN DATE—TINE—STAMP TO XAC—TIML.
MOVE CUSINO TO CUSTOMER.
MOVE PAYMENT IOXACAMT.
CALL ‘INSERT’

USING OMOAAC XAC—REC REC—CTR.
IF IATUS—C0OL NOT : ZERO

THEN DO TO ERR—OFF.
ADO I TRM—NUPI GIWING Fl LC—CTR.
CAlL ‘GET’

USING DNOAAC IAC—TRPI REC—CTR.
IF STATUS—COi)E NOT ZERO

ThEN GO TO ERR—OFF
MOVE IRN-NUPI JO IRPI—JU.
ADD I TO XAC-CTR.
ADD PAYMENT TO TRM—TOTAL.
CALL ‘INSERT’

USINb DMOIAC ZAC-TRK REC—CTR.
IF STATUS—CODE NOT : ZERO

THEN GO 10 ERk—OFF
ADD 1 TO PTR—NEXT.
MOVE 1 1J REC—CTR.
CALL ‘INStRT’

USING DPIOAAC ZAC—liOR REC—CTR.

Figure B-16. Sample COBOL Action Program DMPYMT (Part 3 of 4)
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(194- 198)

(199)

SET TABLE TO
RECEIVE

(200-205)
PAYMENT IN
WORK AREA

READ
TRANSACTION

(206-220) DATA ENTERED
FROM TERMINAL

r BUILD ERROR
MESSAGE AND

(22 1 -224)
TERMINATE
NORMALLY

Figure B-16. Sample COBOL Action Program DMPYMT (Part 4 of 4)

Ot1cq iF 5TATU—COD[ NOT ZERO
195 THEN O TO ERR—OFF.
IO156 MOVE 1156—LIT TO LIT—OUT.
3O197 MOVE PAYHENT TO PAY—OUT.
C1 PlOY! CIJSTNO TO CUST—OUT.
r19c qovt BALANCE TO NW—tAL.
rflZUD PIOVE QUT—14S6—LEN TO TE(T—LENGTH TN O—Pi—A.
t’2LJ1 CALL ‘RETURN’.
ODC2 NNUM.
Qr’2G3 IF P.c,—CHAR •i. is NIJHERIC
3C2O4 THEN HOVE PIS&—CHAR (1) TO PAY—CHAR (JI
Or’U5 SET J OON 8Y 1
O2D6 IF J ( 1
n0207 THEN SET 1 TO 1.
O2U8 1k!T—RTN.
t3C2O9 HOVE CORR DATL—T1(iE—STAP(P TO XAC—HOR.
W21O MOVE PTR—FJRST TO PTR—NEXT.
cyr211 PERFORM TRPI—TN!T
OO12 VARYING RC—CTR FROM 2 BY 1 UNTIL REC—CTR NOT < PTR—FIRST.
0C213 TRM—INIT.
3D21’4 CALL ‘GET’
OrZlS USING DPIOiAC XAC—TRH REC-CTP.
C216 iF STATUS—CODE NOT : ZERO
217 THEN 60 TO ERh—OEF.
D218 KOVE ZERUS TO XAC—CTR TRN—TOTAL.
00Z19 IF STATUS—CODE NOT ZERO
00220 THEN GO TO ERR—OFF
I3I2Z1 ERR—OFF.
3C222 iOVE LRR—PSG 4STATUS—CODEJ TO OUT—PISG.
223 MOVE t.RR—M5G—LEN 10 TL(T—LENGTH IN 0—fl—A.
0C224 CALL ‘RETURN’.
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LINE NO. SOURCE ENTRY

COBOL Action Programming Examples

00001
00002
00003
oc 00 ‘1
00005
00006
00007
00008
00009
00010
00011
00012
00013
0001 ‘I
000 1 5
000 I 6
000 1 7
00018
00019
00020
00021
00022
00023
0002 ‘4
00025
00026
00027
00028
00029
00030
00031
00032
00033
0003’4
00035
00036
00037
00038
O009
000 ‘4 0
0041
000 ‘4 2
0 00 ‘4 3
0 00 ‘4 ‘4
0 00 ‘4 S
00046
0 00 ‘4 7
0 00 ‘4 8
000’49
00050
0001
00052
00053
00059
00055
00056
00051
00058
00059
00060
00061
00062
00063
00069
00065
00066
00061
00068
00069
00070
00071
00072
00073
00079
00075
00076

IDENT IF IC *T ION 0 Iv I 5 1 ON.
PROGRAM—ID. DMTOTL.
AUTHOR. E.0.F.5’F. (NYNA 7/76)
0ATEWRITTEN. 91)3/76.
ENVIRONMENT DIViSION.
CONFIGURATION SECTION.
SOURCECOHPUTER. UNIVACOS3.
O8JECTCOP4PUTER. UNIVACOS3.
DATA DIVISION.
WORKINGSTORAGE SECTION.
77 DPiOXAC PlC Xg7)
71 HIN—MSG—LEN PlC 9’i99
77 ERRHsGLEN PlC 9999

77 M5GLINELEN PlC 9999
01 ERR.MSG—LITS.

02 FIILE’4 PlC X(21)
02 FILLER PlC X(21)
02 FILLER PlC X121)
02 FILLER PlC X121)

01 ERR..PqSG—TBL REDEFINES
02 ERPP1SG PlC X42))

01 DICE.,CODE.
02 OLE plc x
02 ETX PlC X
02 THREE PlC *
02 ONE PlC X

01 HSG—HDR.
02 FILLER PlC X(I’4)
02 FILLER PlC X(18)
02 FILLER PlC XIS)

02 FILLER PIC XXXX
02 FILLER PlC Xlo)
02 FtLLER plc X(i8)

02 FILLER PlC X(8)
02 CR PlC X

01 DASHwLINE.
02 FILLER PlC X18)
02 FELLER PIC X(1’4)
02 FELLER PlC X(8)

LINPAGE SECTION.
01 P.I—B.

02 STATUS—CODE
02
02

VALUE ‘DIIOXACT’.
C0PIP—q VALUE 126.
C0P4P—q VALUE 29.
COMP—’4 VALUE 90.

VALUE ‘•INvAL1D KEY•.’.
VALUE ‘••END OF FILE•.’’
VALUE ‘••INvALID REQUEST..’.
VALUE ‘•‘I/O ERROR••’.

ERR—PlSGL ITS.
OCCURS ‘4.

VALUE •‘lO’.
VALUE ‘03’.
VALUE •‘03’.
VALUE •‘Ol’.

VALUE ‘

VALUE ‘————‘.

VALUE ‘

PlC 9(’4) CONP%.

Plc 9(’4) COHP—’4.
9(’4) COPIP—’4.
91’l) COHP—’4.

9(’4) COMp—’4’
9(9) CONP—’4.

(1-14)

(15-2 1)

(22-26)

(27-39)

(4 1-76)

VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

‘TERMINAL’.
‘NUMBER OF’.
‘TOTAL’.

‘ID’,
, TRANSACTIONS’.
‘PAYMENTS’.
, 0

CoPY P1879.
PlC 91’t COMP—’4.

DETA1LED—6TATUSCODE PlC 9(9) COMP—’4,
REC0RDTYPE REDEFINES DETAILED—STATUS—CODE.
03 PREDICTED—RECORD—TYPE PlC X.

03 DELIVERED—RECORD—TYPE PlC X.
02 SUCCESSOR—ID PlC X16).
02 TERMINATION—INDICATOR PlC X.
02 LOCK’R0LLBACkIND!CATOR PlC X.
02 TRANSACTION—ID.

03 YEAR PlC 9(’4 COMP—’4.

03 TODAY PlC 9(’4) COMP—9.

03 HR—MIN—SEC PlC 9(9) COMP—’4.

02 DATA—DEF—REC—NAME PlC X(7).
02 DEFINED—FILE—NAME PlC X(7.

02 STANL)ARD—MSGLINELENGTH PlC 9(’4) COMP—’4.

02 STANDARDMSG.NUMBERL1NES PlC 9(’4 COMP—’4.

02 WOPKAREA—LENGTH PlC 9(’4 COMP—’4.

02 CONY INUITYDATA—INPUTLENGTH

02 CONTINUITY.DATAOUTPUTLENGTH
02 WORKAREA—INC PlC

02 CONTINUITYDATAAREAINC PlC

02 SUCCESSUNIT—ID.
03 TRANSACTION—DATE.

0’4 YEAR PlC 99.

04 MONTH PlC 99.

0’4 TODAY PlC 99.

03 TIME—OF—DAY.
O’4 HOUR PlC 99.

O’4 MINUTE PlC 99.

O’4 SECOND PlC 99.

03 FILLER PlC XXX.
02 SOURCE—TERMINAL—CHARS.

03 50URCETERMINALTYPE IC X.
03 SOURCE_TERMMSGLINELENGTH IC
03 SOURCE-TERMM5GNUMBER—L INES ‘IC

Figure B-17. Sample COBOL Action Program DMTOTL (Part 1 of 3)
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00077 I—li—A. COPY IMA7’4.
00078 02 5OtJRCE-TRMINAL1D
00079 02 DATETIME—STAMP.
00080 03 YEAR
00081 03 TODAY
0C082 03 HRMIN—SEC
00083 02 TExTLENGTH
0008’t 02 AUXTL1ARY’DEVID.
00085 03 FILLER
00086 03 AUXDEV.NO
00087 02 FILLER PlC X(6).
00088 02 OPT PlC XXX.
00089 02 FILLER PlC XXX.
00090 01 W—A
0009.1 02 XAC—HUR.
00092 03 FILLER PIC
00093 03 XACFIRST PlC
0C09’I 03 FILLER PlC
00095 02 JFlLLl PlC
00096 02 XACTRM.
00097 03 TRMlD PJC
00098 03 XAC—CTR PlC
00099 03 TRM—TOTAL PlC
00100 03 FILLER PlC
00101 02 JFILL2 PlC
00102 02 TRM.
00103 03 TRM—LIT PfC XXX.
OO1O’I 03 TRMNUM PjC
00105 02 PAYTOT PlC
00106 02 XACTOT PC
00107 02 REC—PTR PlC
00108 02 FILLER PlC X.
00109 01 0—N—A. COPY OMA7R.
00110 02 DESTINATIONTERP4INAL—lD
00111 02 SFSOPTIONS
00112 02 FILLER
00113 02 CONTlNUOUSOUTPUTCODE
OO11’l 02 TEXT—LENGTH
00115 02 AUXILIARY—DEVICE—ID.
00116 03 AUX—FUNCTION PlC X.
00117 03 AUX—DEVICE—NO PlC X.
00118 02 DICE—OUT
00119 02 HDROUT
00120 02 TOT—LINE
00121 03 CR—OUT
00122 03 TRM—OUT
00123 03 CTR—OUT
0012’4 03 FILLER
00125 03 TOTOUT
00126 PROCEDURE DIVISION
00127 USING P—I—B I—ti—A W—A 0—N—A.
00128 BEGIN—PROC.
00129 IF OPT •ALL’
00130 THEN PERFORM RTNALL
00131 ELSE PERFORM RTNONE.
00132 MOVE DICE—CODE To DICE—OUT.
00133 MOVE MSGHDR TO HDROUT.
OO13N CALL .RETURN..
00135 RTN—ONE.
00136 HOVE SOURCE—TERMINALID TØ TRM.
00137 MOVE TRMNUII TO RECPTR.
00138 ADD 1 TO REC—PTR.
00139 CALL ‘GET
OOINO USING DMOXAC XAC—TRII REC—PTR.
0O1’4l IF S?ATUS—CODE NOT B ZERO
001N2 ?HEN GO TO ERR—OFF.
001N3 MOVE CR To CR—OUT (1).
OO1’I’4 MOVE TRM TO TRM—OUT (I).
001’45 HOVE XACCTR TO CTR—OUT (1).
001N6 MOVE TRM’T0TAL TO TOT—OUT (j).

001N7 MOVE MINMSG—LEN To TEXT—LENGTH IN OMA.

01
PlC X(N).

PlC 9(N)
PlC 9(9)
PlC 9(9
PlC 9(9

PlC X.
PlC x.

COPIP9.
C0t1P’N.
COMPN.
COMP’4.(77—86)

(87-89)

(9 1 -101)

(102-104)

COMP—q.
XXXX.
9999
X(1O).
X ( 256).

9.
9999.
9 ( S ) V99.
XXXX.
X (26).

9.
9(S)V99.
9999.
9(12) COMP—q.

PlC X(’t).
PlC X(2).
PlC X(2).

PlC x9).
plC 9(9) COtlp—N.

(105-108)

(109—117)

(118-125)

(128— 147)

(134)

PlC XXXX,
PlC X78)
OCCURS 7 INDEXED BY I.
PlC XXX.
PlC X(tS)
PlC ZZZ9.
PlC X(9).
PlC S(S)999.

Figure B-17. Sample COBOL Action Program DMTOTL (Part 2 of 3)
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I BUILD
LL(148-179) I MESSAGE

I___ TEXT

1 READ
TRANSACTION

(150-154) HEADER RECORD
I AND CLEAR

LACCUMULATORS

T
BUILD

TERMINAL(155-166)
OUTPUT

LMESSAGE TEXTJ
r

READ
(167-171) I TRANSACTION

I— RECORD

r- BUILD TOTALI TERMINAL(172-176) f OUTPUT 1 -

L__MESSAGE TEXT J
ACCUMULATE

TRANSACTION 1
(177-179)

AND PAYMENT

L TOTALS

BUILD
(180-182) I ERROR

[____

MESSAGE

/_____ TERMINN
183 ( PROGRAM

\.NOMALLJ

Figure B-17. Sample COBOL Action Program DMTOU (Part 3 of 3)

RTN ALL.
MOVE 1 TO REC—PTR.
CALL GET’

USING DMOXAC XACHDR REC—PTR,
IF STATUS—CODE NOT • ZERO

THEN GO TO ERR—OFF.
HOVE ZEROS TO XAC—TOT PAY—TOT.
MOVE ‘TRM’ TO TRM—LIT.
ADD 1 TO REC—PTR.
PERFORM SUN—TRM

VARYING I FROM 1 BY 1 UNTIL REC—PTR
MOVE DASH—LINE TO TOT,LINE (I).
SET I UP BY I.
MOVE CR T CR—OUT (I).
MOVE .TOTAL’ TO TRM—OUT (II.
MOVE XACTOT TO CTR—OUT C I).
MOVE PAY—TOT TO TOT—OUT (I).
COMpUTE TEXT—LENGTH IN OMA • MIN—MSG—LEN +

MScj—LIE—LEN • REC—PTR:

OO1’48
001t9
00150
00151
00152
00153
0015’t
00155
00156
001S7
00158
00159
00160
00161
00162
00163
0016 ‘1
00 1 65
00166
00167
00168
00169
00170
00171
00172
00173
001 7’4
00175
00176
00177
00178
00179
00180
00181
00182
00183

NOT < XAC—FINT.

SUM—TRM.
CALL ‘GET’

USING DMOXAC XAC—TRM REC—PTR,
IF STATUS—CODE NOT • ZERO

THEN GO TO ERR—OFF.
MOVE CR TO CROUT (I).
MOVE TRMID TO TRM—NUM.
MOVE TRM TO TRM—OUT (I),
MOVE XAC—CTR TO CTR—OUT (I).
MOVE TRMTOTAL TO TOT—OUT (I).
ADD XACCTR TO XAC—TOT.
ADD TRM—TOTAL TO PAY—TOT.
ADD 1 TO REC—PTR.

ERR—OFF.
MOVE
MOVE
CALL

ERRMSG (STATUS—CODE) TO HDR—OUT,
ERR’MSGLEN TO TEXT—LENGTH IN O—M—A.
‘RETURN’.
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You may have noticed that in this series of action programs consisting of five separate
transactions, each transaction contained only one action program. In other words, one
action program received one input message and issued one output message for each
transaction.

These action programs were chained together by placing the succeeding action
program’s transaction code itself into the output message issued by the current action
program. In this way, control passed from one action program to another, establishing
a sense of succession between the programs without actually moving values into the
SUCCESSOR-ID and TERMINATION-INDICATOR fields of the PIB. This technique
is effective for processing simple transactions in a series. However, there are
situations that require more than one program to process a transaction. We call these
dialog transactions.
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B13. Sample COBOL Action Programs PerForming a Dialog
Transaction with External Succession
(ACT1 and ACT2)

The two action programs, ACT1 and ACT2, perform a dialog transaction. This
transaction references two indexed files named STATE and CITY. The STATE file
contains a record for each state. Each state record consists of a state name, state
population, and capital city name. The CITY file contains a record for each city. In
each city record is the city name, population, and state name. Assume for the purposes
of this example that all city names in the CITY file are unique.

The purpose of this transaction is to provide information about a state. Each time you
enter the transaction code 5, IMS associates it with the action program ACT1 . In
addition to the transaction code, you include a state name (Figure B-18, line 0). ACT1
uses the state name you give to obtain a record from the STATE file.

0 S ALASKA
1 STATE STATE-POP CAPITAL

2
3 ALASKA 226,060 JUNEAU

4
5 CAPITAL-POP?NO YES
6
7 7,eGo

Note:

The cursor ( ) may appear at only one location on the screen at any one time. In this example, it also would have

appeared after ALASKA when the operator entered the initial input message (line 0) and after NO upon transmission

of the first output response built by ACT 1 (line 5). The start-of-entry character () may appear at multiple locations.

Figure B-18. Sample Dialog Transaction with YES Option Taken

If the record exists, ACT1 responds by sending an output message to the terminal.
The output message contains headers, the state name, population, and capital name
plus a question asking if you want the capital’s population (Figure B-18, lines 1-5).
ACT1 moves output message headings (Figure B-21, lines 16 and 17) and control
characters (lines 12-15) from the working-storage section to the output message area.
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You can request capital city population or terminate the transaction. Start-of-entry
() and cursor ( ) characters are positioned in the output message area so that:

1 . If you want to terminate the transaction without seeing capital population, press
TRANSMIT.

2. If you want to see capital population, press TAB followed by TRANSMIT.

Before succeeding externally to ACT2, ACT1 saves the capital city name in the
continuity data area (lines 108 and 109). When ACT1 succeeds to ACT2, IMS passes
the contents of this area to ACT2 (lines 124 and 125). To succeed to ACT2, ACT1
moves a termination code of E for external succession to the TERMINATION-
INDICATOR field (line 127). It also moves the name, ACT2, to the SUCCESSOR-ID
field (line 128).

When you choose the YES option, ACT2 obtains the CITY record for capital city
named in the continuity data area (Figure B-22, line 92), builds an output message
containing the capital population (Figure B-18, line 7 and Figure B-22, lines 97-99),
and terminates normally with the CALL RETURN function.

When you choose the NO option, ACT2 moves zero to the TEXT-LENGTH field in the
output message area control header before terminating normally (Figure B-22, lines
93 and 94). Because ACT2 doesn’t provide an output message, IMS returns the
standard transaction termination message to the source terminal as shown in
Figure B 19, line 6

0 S ALASKA
I STATE STATE-POP CAPITAL
2
3 ALASKA 266,000 JUNEAU
4
5 CAPITAL-POP?NO YES
6 TRANSACTION COMPLETE

Figure B-19. Sample Dialog Transaction with NO Option Taken
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Suppose you enter a state name that cannot be found in the STATE file. ACT1 builds
an error message in the OMA (Figure B-21, lines 28 and 29) and moves the length of
this error message to the TEXT-LENGTH field of the output message area control
header to override the previous text length value (lines 115, 130-133). The transaction
terminates normally with a CALL RETURN function and IMS sends the error output
message to the terminal as shown in Figure B-20, line 1.

0 S ALASKA
1 ERROR -STATE NAME INVALID

Figure B-20. Sample Transaction with Error Message

General flowcharts for the coding in ACT1 and ACT2 action programs (Figures B-21
and B-22) appear to the left of the program code in these figures. Program line
numbers in parentheses to the side of the flowchart boxes represent the lines of coding
that implement the process described.
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00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
u0019
00020
00021
00022
00023
00024
00025
0002.6
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
u0055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00011
00072
00073
00014
00075
UOLi 16

IDLNTIFICATION DIVISION.
PROGRAM—ID. ACT1.
NVIRONMLNT DIVISION.
CONFIGURATION SECTION.
SOURCE—COMPUTER. UNIVAC—0S3.
O8JECT—COMPUTER. UNIVAC—0S3.
DATA DIVISION.
WORKIN6—STORAGE SECTION.
77 STATE PlC A(7) VALUE STATE’.
77 ERROR—TEXT—LENDTH
01 LINLO.

02 DLE PlC
02 PCAC PlC
02 ROW—U PlC
02 COLUNN—D PlC

01 LINE1MSG1A PlC
S CAPITAL’.

01 LINE—5—MSG1A.

Figure B.2L Sample COBOL Action Program ACT1 (Part 1 of 2)

COBOL Action Programming Examples

LINE NO. SOURCE ENTRY

(1-10)

(11-15)

(16-29)

V ALOE
VALUE
VALUE
VALUE
VALUE

:‘lo’.
:‘os’.
=‘oo’.
:‘oo’.
‘STATE STATE—POP

PlC 9(4) COMP—4 VALUE 34.

x
x
x
x
x (39)

02 E1 PlC X113) VALUE ‘CAPITAL—POP? ‘.

02 SOE PlC X VALUE ‘1E’ .

02 E—2 PlC X(7) VALUE ‘NO YES’.

02 ESC—1 PlC X VALUE ‘27’.

02 HT PlC X VALUE ‘05’.

02 OLE PlC X VALUE ‘lO’.
02 EC PlC X VALUE Z’U2’.

02 ROW—5 PlC X VALUE Z’lO’.

02 COLUIIN—16 PlC X VALUE ‘OS’.
01 LINE1MSG1B.

02 E—1 PlC X(26) VALUL ‘ERROR — STATE NAME INVALID’.

LINKAGE SECT1ON.
01 PROIjRAM—INFORMATION8LOCK. COPY P1874.

02 STATUS—CODE PlC 9(4) COMP—4.

02 DETAILEDSTATUSCODE PlC 9(4) COMP—4.

02 RECORD—TYPt. REDEFiNES DETA1LED—STATUSCODE.
03 PREDICTED—RECURD—TYPE PlC X.

03 DELIVLRED—RECURDTYPE PlC X.

02 SUCCESSOR—ID PlC X(6).

02 TERMINATION—INDICATOR PlC X.

02 LOCK—ROLLBACKINUICATOR PlC X.

02 TRANSACTION—ID.
03 YLAR PlC 9(4) COMP—4.

03 TOUAY PlC 9(4) COMP—4.

03 HR—MIN—SEC PlC 9(9) COMP—4.

D2 DATA—DEF—R1CNAML PlC X(7).
02 DEFINLD—FILENAME PlC X17).

02 STANDARD—MSG—LlNt—LEN6TH PlC 9(4) COMP—4.

02 STANDAR0—MS6—NUM6ERLINL PlC 9(4) COPIP—4.

02 kdORK—AREA’—LENGTK PlC 9(4) COMP—4.

02 CONTINUITY—DATAINPUTLENUTH PlC 9(4) COMP—4.

02 CONTINUITY—DATA0UTPUTLLN(TH PlC 9(4) COMP—4.

02 wORK—AREA—INC PlC 9(4) COMP—4.

02 CONTINUITY—DATA—AREA—INC PlC 9(4) COMP—4.

02 SUCCESSUNITID.
03 TRANSACT1ON—DATE.

04 YEAR PlC 99.
04 MONT1 PlC 99.

04 TODAY PlC 99.

03 TIML—OFDAY.
04 HOUR PlC 99.

04 MINUTE PlC 99.

04 SECOND PlC 99.

D3 UNIQUE—SUFFIX PlC 999.

02 SOURCE—T1RMINALCHARS.
03 SOURCt—TERMINALTYPE PlC X.
03 SOURCE—TERM—MSGLINELENGTH PlC 914) COIIP—4.

03 SOURC—TERM—MSUNUM8ERLINES PlC 9(4) COMP—4.

01 INPUT—MESSAGE—AREA. COPY ltlAl4.

02 SOURCE—TERMINALIL) PlC X(4).

02 DATE—TIME—STAMP.
03 YEAR PlC 914) COMP—4.

03 TODAY PlC 9(4) COMP—4.

03 HRMINSLC PlC 9(9) COMP—4.

D2 TEXT—LEN6TH PlC 9(4) COMP—4.

02 AUXILIARYDEVID.
03 FILLER PlC X.

03 AUX—L)EV—N0 PlC X.

(30-66)

(67—76)
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Liz TRANSACTION—CODE
02 FILLER
02 STATE—NAME—IN

01 WORP—AREA.
02 STATE—NAME PlC A(14).
02 STATE—POP PlC 9(d).
02 CAPITAL PlC A(5).

(ii OUTPuT—MESSAGE—AREA. COPY
02 L)t.ST1NA TION—TERMINAL-ID

Dl SF5—OPTIONS
02 FILLER

02 CONTINUOUS—OuTPUT—CODE
02 TEXT—LEiGTH
02 AUXILIARY—DILVICE—LO.

Ui AUX—FUNCTION PlC X.
03 AUX—DEVTCE—NO PlC X.

02 LINE—U—OUT PlC X(4),
02 LINE-i—OUT.

03 El—OUT PlC X(39).
Di CONTROL—i PlC X(’J).
03 CONTROL—2 PlC X(4).

02 L1NE3—OUT.
Di FILLER PlC XX.
03 STATE—NAME PlC A(14).
0.5 FILLER PlC X(4).
03 STATE—POP PlC 99,999.999.
03 FiLLER PlC XU4).
03 CAPITAL PlC A(25).
03 CONTROL—3 PlC X(’).
03 CONTROL—4 PlC X(’4).

02 LINE—b—OUT PlC X(7).
Ut CONTINUITY—DATA—AREA.

02 CAPITAL PlC A(25).
PROCEDURE DIVISION USING PROGRAM—INFORMATION—BLOCK

INPUT—MESSAUC—AREA WORK—AREA OUTPUT—MESSAOL-AREA
CONTINUI TY —DATA—AREA.

GET—STATE—RECORD.
CALL ‘GET’ USING STATE WORK—AREA STATE—NAME—IN.
IF STATUS—CODE EQUAL 1 GO TO PROCESS—ERROR.

BUILD—OuTPUT—MLSSALIE.
MOVE LINE—LI TO LINE—U—OUT.
MOVE LIN[—1—MSU—1A TO El—OUT.
MOVE LINE—U TO CONTROL—i CONTROL—2.
MOVE SPACES TO LINE—i—OUT.
MOVE CORRESPONDING WORK—AREA TO LINE—3—OUT.
MOVE LINE—U TO CONTRUL—3 CONTROL—V.
MOVE LINI—5—MSIi—1A TJ LINE—S—OUT.

SAVE—CONTINUI T Y—DATA.
MOVE CAPITAL OF WORK—AREA TO CAPITAL OF CONTiNUITY—DATA—AREA.

TERM—WI TK—EX TE RNAL—SUCCESSOR.
MOVE ‘E’ To TERMiNATION—INDICATOR.
MOVE ‘ACT200’ TO SUCCESSOR—ID.
CALL ‘RETURN’.

PROCESS—ERROR.
MOVE LINL—O TO LINE—U—OUT.
MOVE LINE.—1—MSU—1B TO LINE—i—OUT.
MOVE ERROR—TEXT—LENGTH TO TEXT—LENGTH OF OUTPUT—MESSAGE—AREA.

TERMINATE—NORMALLY.
CALL ‘RETURN’.

PlC X.
PlC X.
PlC A(i4).

(77—79)

(80-83)

(84-92)

(93r 107)

OMA7V.
PlC XIV).

PlC X(2).
PlC X12).

plc XIV).
PlC 9(V) COMP—’4.

00017
00078
00079
UOOdU
000tH
U00a
00083
13008 4
00085
00086
00087
00088
U0089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
013101
00102
00103
00104
00105
00106
00107
00108
00109
00110
00111
00112
00113
00114
00115
00116
00111
00118
00119
00120
00121
00122
00123
00124
00125
00126
00121
00128
00129
00130
00131
00132
00133
00134
00135

(108- 109)

(114-115)

(116-125)

(126- 129)

(130- 133)

(134- 135)

Figure B-21. Sample COBOL Action Program (Part 2 of 2)
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LIN1 NO. SOURCE ENTRY

(J000l IDLNTIFICATION DIVISION.
IJOUO2 PRUGRAN—ID. ACT2.
00003 ENVIRONMENT DIVISION.
00004 CONFIGURATION SECTION.
Li00U5 SOURCE—COMPUTER. UNIVAC—053.
00U06 OB.JECT-COMPUTIR. UNIVAC—0S3.
uOUa7 DATA DiVISION.
u0UU8 WORING—STOHADE SECTION.
(JOLJU9 71 CITY PlC A(71 VALUE ‘CiTY’.
UOUIO 01 LINE—i.
00011 02 OLE—i PlC X VALUE ‘lO’.
UOU12 02 PCAC—1 PLC X VALUE ‘D5’.
UOO1j 02 ROW—O—i PLC X VALUE ‘OO’.
UOUI’4 02 COLUPiN—O—i PLC X VALUE :‘oo’.
00015 02 ULE—2 PlC X VALUE ‘iO’.
U0016 02 PCAC—Z PLC X VALUE ‘D5’.
00011 02 ROw—O—2 PLC X VALUE ‘DO’.
00018 02 COLUPiN—O—2 PLC X VALUE ‘UO’.
OOUi9 02 FILLER PlC XX VALUE SPACES.
UOUO LINKAGE SECTION.
UOUZ1 Oi PROGRAM—INFORMATION—BLOCK. COPY P11374.
00012 02 STATUS—COOl. PlC 914) COMP—4.
00013 02 DETAILED—STATUS—CODE PlC 9(4) COMP—4.
U0024 02 RECORD—TYPE REDEFINES DETAiLED—STATUS—CODE.
0OU25 03 PREDICTED—PECURD—TYPE PLC X.
UOU26 03 DELIVERED—RECORD—TYPE PLC X.
00027 02 SUCCESSOR—ID PlC X(6).
UDO8 U2 TERPIINATION—INDICATOR PlC X.
UOUZ9 02 LOCK—ROLLBACX—INDICATOR PlC X.
DOU3U 02 TRANSACTION—ID.
UOO5I U3 YtAR PlC 9(4) CUMP—4.
U0U32 03 TODAY PlC 9(4) COPIP—4.
UOO33 Di HR—MIN—SEC PlC 9(9) COPIP—4.
U00j4 02 UATA—DEF—REC—NAML PLC X(7).
OOU.SS 02 DEFINED—FILE—NAME PlC X(7).
UOU56 02 STANDARO—MSG—LINE—LENGTH PlC 9(4? COMP—’4.
IJOU31 02 STANUARU—MSG—NUMt5ER—LiNES PlC 9(4) COMP—4.
U0038 02 wOk-AHiA—LENGTH PlC 9(4) CUMP—4.
U00i9 02 CONTINUITY—DATA—INPUT—LENG1H PlC 9(4) COtIP—4.
UUO4O liZ CONT1NUZTY—DATA—UUTPUT—LLNbTH PlC 9(4) COHP—U.
UDU41 (32 wORK—AREA—INC PlC 914) COPIP—4.
UOU4 02 CONTINUITY—t)ATAARLA1NC PlC 9(4) COMP—4.
130043 U2 SUCCESS-UN1TID.
U0U44 U3 TRANSACTION—DATE.
00U45 04 YEAR PlC 99.
UOU46 U4 MONTH PlC 99.
UOU41 04 TODAY PlC 99.
00048 03 TIME—OF—DAY.
00049 D4 HOUR PlC 99.
DOU5O U4 PiINUTE PlC 99.
UOUi U4 SECOND PlC 99.
UOU5Z 03 UNIQUE—SUFFIX PlC 999.
UOU3 02 SOURCETERMINALCHARS.
000S4 03 SOURCE—TERMiNALTYPE PlC X.
UOUS5 03 SOURCETERM—MSGLINELENGTM PlC 9(4) COMP—lI.
00056 U3 SOURCE—TERPV—MSGNUMBER-LINES PlC 9(4) COMP—4.
UOu7 01 INPUT—MESSAGE—AREA. COPY IMA74.

00U56 02 SOURCE—TERMINAL—lU PlC X(4).
U0D59 02 DATE-TIME—STAMP.
UOU6O U3 YEAR PlC 9(4) COMP—4.
00061 (13 TODAY PlC 9(4) COMP—4.
UOU62 Ui HR—MIN—SEC PlC 99) COMP—4.

00053 02 TEXT—LENGTH PlC 9(4) COMP—4.
UOUb4 02 AUXIL1ARY-DEVID.
UOU135 03 FILLER PlC X.

UOUb6 D AUX—UEV—NU PlC X.
DOUbT liZ FILLER PlC X.
UOO13B 02 NO—POP PlC XX.
LJOU69 02 FILLER PlC XX.
UOU1O 02 YES PlC XXX.
00011 (ii WORc—AREA.
OOU1Z Di CITIES PlC AIZbI.
DOUTJ DI CITY—POP PlC 9(7).
00014 02 STATE PlC A(14).

Figure B-22. Sample COBOL Action Program ACT2 (Part 1 of 2)

(1-9)

(10-19)

(57-66)

(67-70)

(7 1—74)
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Figure B-22. Sample COBOL Action Program ACT2 (Part 2 of 2)

00075 01 OUTPUTME$$A6EARA. COPY 0MA74.

00076 02 DESTINATION—TERMINALID PlC X(4).
(i0U77 02 SF5—OPTIONS PlC X(2).

1JU078 02 EILLR PlC X(2).

U0079 02 CONTINUOUS—OUTPUT—CODE PlC X(4).

00080 02 TEXT—LENGTH PlC 9(4) COMP—4.

U0081 02 AUXILIARY—DEVICE1D.
uouz U.S AUX—FUNCTION PlC X.
DDL)33 U3 AUX—L)VICE—NO PlC X.

00084 02 L1 PlC Xt1O).

u0085 02 CAPITAL—PUP PLC 9,999,999.
UDU86 01 CONTiNUITY—DATA—ARIA.
UOU7 02 CAPITAL PLC A(25).

UQUbS PRUCIDURI DIVISION USING PROGRAM—INFORMATION—BLOCK
00089 INPUT—MESSAGI—ARLA WORK’ARLA OUTPUT—MISSAGL—AREA

00090 CONTINUITY—DATA—ARIA.
U0091 CHICK—RISPONS.
00092 IF YES EQUAL ‘YES’ (O TO GET—CITY—RECORD.

00093 MOVE ZERO TO TEXT—LErUTH OF OUTPUT—MESSAGE—AREA.

00094 GO TO TERMINATI—NORMALLY.
00095 GET—CITY—RECORD.

00096 CALL ‘GET’ USING CITY WORK—ARIA CAPITAL.
00097 UILD—OUTPUT—MLSSAGL.
00098 MOVE LINE—i TO E—i.
U0099 MOVE CITY—POP TO CAPITAL—POP.

JOiOO TERMiNATE—NORMALLY.
00101 CALL ‘RETURN’.
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B.4. Sample COBOL Action Program Using Screen Format
Services (JAMENU)

NAME

ADDRESS

The JAMENU action program is the first of a series of programs that make up an
entitlement accounting system. JAMENU processes a password entered as input from
the terminal. If the password is valid, JAMENU displays a menu screen using screen
format services.

The operator then chooses the menu number of the action program he needs to
perform the next operation on his file. If the password he enters is invalid, JAMENU
displays an error screen and terminates.

Figure B-23 is a compiler listing of the JAMENU action program. Because this
program is one in a series of interrelated action programs, note that a special function
call section (lines 269-363) includes many more calls than JAMENU uses. Including a
repertoire of these calls in each action program makes them available for any logic
used in each procedure division of programs in the series.

Also, in the working-storage section, all screen formats and successor-ids are
identified enabling the program to reference any one of them, though it does not use
all of them. This programming technique saves time particularly when a series of
action programs can succeed differently to each other.

A flowchart corresponding to the JAMENU action program appears to the left of the
coding in Figure B-23. Program line numbers in parentheses near the flowchart boxes
represent the lines of coding that implement the process described.
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LINE NO. SURCE ENTRY

COBOL Action Programming Examples

000012
000013
000014
000D1 5
0r0c16
000017
0c’001
000019
000020
000021
000022
000023
000024
0005 01
000026
000027
000028
000029
000030
000031
Cr0032
000033
000034
000035
000036
0037
000038
ü00039
006040 “1
000C4 1
00C42
000043
000044
000045
000046
000047
090048
000049
000050
000051 (11
L90052

0 r 0 S
005E
000057

;000sq
flC06C
03r61

Lr096

ENYIPONMENT DIVISION.

CO4FIGU*TION SECTION.
S0UCE—COtiPUTEP.
0BJECT—COt1PUTE.

DATA DIVISION.

WOP(ING-STORAGE SECTION.
77 CUST—FILENAM!
77 ScTL-rILENAPi0

SCPEEN-FCRAT—IDS.
ris SF—NENU
CS SF—A0O1
Cs SF-A0D2
05 SF—ADDT
05 SF-CH&1
05 SF—CHG7
05 SF—CHG3
05 SF-DELl
05 SF—DIS1
“5 SF-LST1
05 SF—hARt

SF-EQR1
05 SF-TUR’

VAIl! -SuCCF SSO’- I OS.
‘ENU

05 CuST—A0D
05 CUST—CHG-1
“S CUST—CHG-2
Os CUST-CHG-3
05 CUST-DEL
05 OUST—DISPLAY

OUST—LIST
05 1S—ACTTVTTY

145—TABLES
Os ‘[NU-TAL[.

10 ILLR
1 FILLFR
1; rILLEP
1: FILLER
l FILLER
1: FILLER
li.: ILLR

1_ FILLER
1 lLL!R

FILLrR

UN! VAC—0S3.
UNIVAC—0S3.

RIO X(7)
PlC X(7)

VALUF ‘Cl’S’MST’.
VALUF ‘SYSCTL.

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 1 of 6)

(1-24)

300001 IDENTIFICATION DIVISION.
90000?
0’0C03 PROGPAP4-ID. JAMENU.
0r0fl0U.PENAR(S. PROCESS SIGNON 4 MENU.
000005s *

090006* THIS PRO0PAM PROCESSES THU IGN0N AND SySTEM/80 MENU *

000007’ SCREEN FOR THE ENTITLFMENT ACCOUNTING SYSTEM. *

000008. IF THE SIGNON IS FCUFfl TO E VALiD, THE MENU WILL BE
0o0009 DISPLAYED. OTHERWISE, THE ERROR OVERLAY SCRFEN WILL BE *

090010* DISPLAYED AND THE TOANSACTION TERMINATED. *

000011$ *

(25-29)

(40-50)

(5 1-69)

PlC X(q) VALUE JAtpqFU ‘.

PlC X(8) VALUE ‘JA!APD! ‘.

PlC X(8) VALUE ‘JAcA?D? ‘.

PlC YIP) VALUE ‘JAAPD ‘.

Plc X(B) VALUE ‘JAcCUGI ‘.

PlC X(8) VALUE ‘JA’CHB? ‘.

PlC X(81 VALUE IJAcCHG!
PlC X8) VALUE ‘JAcDFLI ‘.

PlC X(8) VALUE JA$D’S1 ‘.

PlC X(9) VALUE ‘JALT1 ‘.

PlC X(8) VALUE ‘JA’WARI ‘.

PlC X(P) VALUE ‘JA’EPR ‘.

PlC X(8) VALUE ‘JA(TFRM ‘.

PlC X(F) VALUE ‘JAMENU’.
PlC X(6) VALUF ‘JAAPDI’.
PlC X(6) VALUE ‘J$CfGl’,
PlC XIS) VALUE ‘JACI45?’,
Plc XIS) VALUE ‘J$CG1.
PlC X(6) VALUE ‘JADEL!’.
PlC X(6) VALUE ‘JAD!Sl’.
PlC X(6) VALUE ‘JALcTI’.
RIO X(6) VALUF ‘JAWIRI’.

PlC X(9) 4ALUE .r1JAAJEII..

PlC x(9) VALUE ‘C2JACHGLI’.
PlC X(9) VALUE ‘C3JACHO2I’.
P!C X(9) VALUE ‘T4JACHG3I’.
PlC X(91 NALUL ‘‘SJA0EL1!’.
PIC X(9) VALUE ‘O6JADISII’.
FTC X(9) VALUE ‘‘7JAL$T1I’.
FTC X(9) VALUE ‘C3jAWAP1I’.
PlC X(9) VALUE ‘09JAPENUN’.
PlC X(9) VALUE ‘lbJAMENUI’.

C00064 ‘•‘S ENbTrL REOTFTN!S M[NU-TA”LF 0CCUS ir TITMES
J0UC6! r.o:oo tY NEiU—FiDX.
U0flL6 1. “E’U—SEL FTC 9(2).
Y’0067 PlC X(6).
ronoB i !Nu—I’4D PlC X.

LrDO7C.*.*.*...ve***.*,*.s.*s4**.*q*.** *s**,.,********b***********

JECP71. tHIS IS THE !R PPECFSS13 TABLE FOR RETRIEVINC rP

U00072’ ‘4ESSA3ES FCCN THE YSTE1’ C0NTOL FILE FO DISPLAY
b.ITrI THE OVEPLAY.
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COBOL Action Programming Examples

The following discussion of the JAMENU action program assumes that you have
already created a menu screen format called JA$MENU and filed it in the screen
format file. Any line numbers referenced in this discussion refer to the code in the
JAMENU action program, Figure B-23. Also, expansions of the program information
block, input message area, and output message area cannot be seen in this listing;
however, their fields may be referenced in the code (e.g., lines 406 and 407) and are
available to JAMENU.

JAMENU uses two files (lines 22 and 23):

1 . CUSTMST file

2. SYSCTL file

The CUSTMST file contains customer information. The SYSCTL file contains four
types of records:

1. Account access records (AA)

2. Branch records (BR)

3. Error message text records (EM)

4. Password records (PW)

Each type record is identified by a 2-byte control key field. (See lines 108-112 and
129.) JAMENU accesses the SYSCTL file to validate passwords and retrieve error
messages for display in the error message screen format.

JAMENU performs five types of routines. It:

1 . Validates passwords

2. Builds menu screen

3. Validates menu selections

4. Builds error screen

5. Builds termination screen
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The following general flowchart shows these main routines in the JAMENU program.

Begin executing the JAMENU program by entering the transaction code, MENU,
followed by the password. This is considered the sign-on or first pass through
JAMENU.

MENU CP5Ø
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On the first pass, JAMENU accesses the SYSCTL file to validate the password
entered at the terminal. If the password is valid, JAMENU saves all data pertinent to

that password in the continuity data area (lines 211-216), builds the menu screen

(lines 221-232), and terminates in external succession to itself (JAMENU). Menu
screen JA$MENU follows.

FIRST PASS

06/23/81 06:49:28 JAMENU 02/09/81

ENTITLEMENT ACCOUNTING SYSTEM
SELECT ONE (1) OF THE FOLLOWING OPTIONS:

1. ADD A NEW CUSTOMER RECORD.
*2 UPDATE CUSTOMER NAME/ADDRESS INFORMATION.
*3 UPDATE BRANCH CUSTOMER INFORMATION.
*4 UPDATE CUSTOMER ENTITLEMENTS.
*5 DELETE A CUSTOMER RECORD.
*6 DISPLAY CUSTOMER INFORMATION.
7. LIST ALL ACCOUNTS (ON THE WORKSTATION).
8. ENTER WORKSTATION ACTIVITY RECORDS.
9. LOGOFF SYSTEM.

*ENTER CUSTOMER NUMBER

_______

MENU SELECTION:
PLACE CURSOR HERE TO TRANSMIT [—)

In the menu screen build routine (lines 221-232), the BUILD function call that
actually calls the menu screen identifies the buffer address where IMS receives the

screen format as the output message area (line 314); the format name as IMS
SCREEN-ID (line 315, defined on line 105); the variable data as SCREEN-RECORD
(line 316, defined on lines 123-125); the data size as SCREEN-SIZE (line 317, defined

on line 106); and, the output status as SG-STAT (line 318, defined on line 127).

Notice, all the parameters you specify on the BUILD function must be defined in the

work area.

If the BUILD function is unsuccessful (lines 319 and 320), JAMENU moves an error

code of 3 to the ERR-FLAG (lines 118 and 121) indicating a build error.

If the password is invalid on the first pass, JAMENU accesses the YSCTL file via the
EM record key for the error message record (lines 8O-388), searches an error table to

find the appropriate error message (lines 390-395), retrieves that error message (lines
396-398), builds the error message screen (lines 399-404), and terminates in external

succession to itself (lines 408-411). The password error screen follows:

PASSWORD IS INVALID. ENTER AGAIN.

On the second pass through JAMENU, the program tests the menu selection made, to
see if it is accessible to the password specified in the first pass. If the menu selection is
valid for that password, JAMENU performs 260-SET-MENU (lines 248-255). This
moves the correct program name to process the menu selection to the successor-id and
an I to the termination indicator.
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Notice here that the programmer has set up a menu table (lines 52-62) containing not
only the menu selection numbers and their corresponding action programs but also
the termination indicators used to end each action program. The menu is redefined
with selection numbers (MENU-SEL) in the first 2 bytes of each table field, the action
program names are in the next 6 bytes (MENU-NAME), and, finally, the termination
indicators are in the last byte of each field (MENU-IND).

When the program moves the successor-id and termination indicator to the program
information block (lines 248-250), it moves the menu name indexed by the menu
number entered at the terminal. JAMENU picks up the correct program name for the
successor-id by using this index value to reference the first 2 bytes of the menu table
entry. Likewise, JAMENU moves the termination indicator value to the program
information block by using the index value to reference the last byte of the menu table
entry chosen.

Redefining the menu table (lines 52-68) saves coding by making three types of data
accessible in one table: the menu selection numbers, action program names for
successor-ids, and termination indicators.

If the menu selection is invalid, JAMENU moves code 2 indicating selection error to
ERR-FLAG (lines 237-241), builds the menu selection error message screen (lines 375-
411), and succeeds externally to itself.

Several tests occur in the beginning error message building routine. The first
separates password errors from menu selection errors and function call errors (lines
380-387).

For a password error, JAMENU places code 5 in the pass flag to force the normal
termination of the transaction and moves 8 to the work area location, ERR-STATUS
(lines 380-382).

For a menu selection error, JAMENU moves a 9 to ERR-STATUS in the work area
(lines 113, 384, and 385). This code corresponds to one of the values 01 through 10
contained in the first 2 bytes of each table entry in the ERR-TABLE. These leading 2
bytes in each table entry also correspond to the index vtlue being used to search ERR-
TABLE (lines 75-83). Thus, when the value in ERR-STATUS equals the value in the
first 2 bytes of an ERR-TABLE entry, JAMENU moves the contents of ERR-KEY (the
last 2 bytes in the corresponding ERR-TABLE entry) to the record key area used to
retrieve that error message record from the SYSCLT file (lines 394 and 395).
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The following diagram illustrates the ERR-TABLE, its index (ERR-INDX), and the
way JAMENU uses the value in ERR-STATUS to find the ERR-KEY value in the
table by searching ERR-TABLE for the error code (ERR-CODE) that matches the
value in ERR-STATUS.

ERR-STATUS ERR-TABLE (ERR-INDX)

0 1 6 4

0 2 1 2

0 3 1 3

0 4 1 4

0 5 1 5

B 6 1 6

B 7 1 7

0 8 0 1

r0 9 0 2

1 0 2 0

ERR-CODE ERR-KEY

JAMENU clears the work-area locations (lines 376-378). It moves the SYSCTL file
name to the work area file name to prepare for retrieval of the SYSCTL record. This
record contains the ‘EM’ prefix, the error message number to be sent to the screen, and
the error message text (line 379).

To find the appropriate error message corresponding to the password error menu
selection error, or other function call error, JAMETU searches the table, ERR-TABLE
(lines 390-395). If it finds no corresponding error ccde, it moves a message number of
25 (line 83) to the key field (CNTL-2, line 395) used to call the corresponding record
from the SYSCTL error message file (lines 396 and 397 and 284-289).

If, for example, JAMENU finds an 09 error code (lines 394 and 395), JAMENU uses
error message number 02 from the ERR-TABLE (see ERR-TABLE diagram and
coding line 77) as a key to locate the corresponding error message text in the SYSCTL
file (lines 102, 107-112, and 396 and 397).
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When JAMENU retrieves the SYSCTL error message (EM) record, it uses this
message number to locate the error message text immediately following the 02 error
number on the SYSCTL record. JAMENU then uses this message text in building the
error message screen.

Notice in lines 398-404, including lines 327-334, that JAMENU clears the screen error
text area to receive the error message text from the SYSCTL file; identifies the
terminal to receive the error message; transmits the message; and terminates in
external succession to itself. If a build error occurs, JAMENU sets the error flag to 3
and succeeds externally to itself.

If the menu selection including customer number is valid, JAMENU executes another
short routine (260-SET-MENU, lines 248-254) that passes control to the appropriate
action program to process the menu selection. This routine also checks for a logoff
menu selection (9) that builds the termination screen similarly to the way JAMENU
built the error message screen (lines 259-267). Successor programs selected from the
menu perform file operations required. When processing is complete, control returns
to the JAMENU program via immediate internal succession and the terminal operator
again receives the menu screen to enter another selection.
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B5. Sample COBOL Action Program Performing
Output-for-Input Queueing (BEGIN 1)

The BEGIN1 action program (Figure B-24) initiates a continuous output print
transaction at a terminal other than the source terminal. (See Figure B-25 for an
action program performing continuous output.) To do this, BEGIN1 uses output-for-.
input queueing. By placing the output-for-input queueing function code into the
AUX-FUNCTION field of the output message area header, BEGIN1 queues its output
message as input to a different terminal.

The program also issues messages to the source terminal operator telling him whether
the output message was successfully or unsuccessfully delivered to the destination
terminal.

When activated at the source terminal, BEGIN1 expects an input message in the
following format (lines 61-65):

BEGIN dest-terminal text

where:

BEGIN
Is the 5-character transaction code the terminal operator enters to activate
BEGIN1 . (BEGIN should also appear in the configurator TRANSACT
section.)

dest- terminat
Is the 4-character terminal-id of the destination terminal where the
continuous output print transaction is initiated. (Assign this same terminal-
id in the ICAM network definition.)

text
Is the alphanumeric text entered by the source terminal operator. This text
is the input message expected by the print transaction that performs
continuous output at the destination terminal. It must begin with the
transaction code that causes scheduling to initiate the transaction.

A flowchart describing the corresponding lines of BEGIN1 code is to the left of Figure
B-24.
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Figure B-24. Sample Action Program BEGIN1 Using Output-for-Input Queueing (Part 1 of 2)
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(1-7)

(8-13)

(14-50)

LINI N0.SUURCE ENTRY

u0001 IL1INTIFICATJON DIVISION.
uOuu PHUGRAPi—iD. 3EGIN1.
U0003 ENVIRONMENT DIVISION.
u0U014 CONFIGURATION SICTION.
u0005 SOURCE—COMPUTE R. UNIVAC—053.
LJDUO6 OJECT—COPiPUTE P. UNIVAC—053.
tJOOLi7 DATA DIVISION.
UOLJLJB WORKING—STORAGE SECTION.
00009 (31 DICE—SEQ.
00010 02 DICE—CODE PlC X VALUE ‘lU’.
uOu11 02 FUNC-CODE PH. X VALUE ‘Ol’.
000U 02 Y—COORD PlC X VALUE ‘OC’.
ODU13 02 X—COORD PlC X VALUE ‘OO.
00014 LINKAGE SECTION.
00015 01 PRO6RAPi—INFOR1ATION—LOCK. CPY PIB7LI.
00016 02 STATUS—COOt PlC 9(4) COPIP—’4.
Doul? 02 DEIA1LEO—STATUS—LOOE PlC 914) COMP—’4.
(30018 02 RECORD—TYPE REDEFiNES DETAILLD—STATUS—CODE.
U0u19 03 PRLOICTLD—RLCURD—TYPE PlC X.
UDOZO 03 DELIVERED—RECORD—TYPE PlC A.
UOD1 02 SUCCLSSOR—1D PlC X(6).
UOOz 02 TERMINATION—INDICATOR PlC X.
UOU2J 02 LOCK—ROLLBAC—1NDICATOR PlC X.
UDU4 02 TRANSACTION—ID.
U0015 U3 YLAR PlC 9(4) COPP—4.
UDOI6 03 TODAY PlC 9(4) COMP—4.
OOO7 03 HR—PUN—SEC PlC 9(9) COPIP—4.
U0028 02 DATA—DEF—RIC—NAPIt. PlC XC?).
OOO9 O UEFJNED—EILE—NAME PlC XC?).
UDUjU 02 STANUARU—MSG—LINL—LENGIH PlC 9(4) COMP—4.
UOU31 02 STANUARD—MS6—NUMLR—LINES PlC 914) COMP—4.
UOtJ52 Dl WOHA—AREA—LENOTH PlC 9(4) COMP-4.
UDujJ Dl CONTINUITY—DATA—INPUT—LENGTH PlC 9(4) COMP—4.
U01J34 02 CONT1NUJTY-DATA—UUTPUT-LLNbTH PlC 9(4) COMP—4.
UDUSS 02 wORK—ARIA—INC PlC 9(4) COMP’4.
U0U36 02 CONTINU1TY—UATA—ARLA—INC PlC 9(4) COPIP—4.
(JOU3T U2 SUCCESS—UN1T—ID.
UOU3tC Ui TRANSACTIN—OATI.
U0U39 U4 YLAN PlC 99.
CJUU40 1)4 MONTH PlC 99.
UOU41 U4 TODAY PlC 99.
00042 03 TIME—OF—DAY.
U0U43 U4 HOUR PlC 99.
UOU4V U4 MINUTE PlC 99.
oOU14 UN SECOND PlC 99.
UDU’eb U3 UNIQUE—SUFFIX PIL 999.
UOU41 02 SOURCE—TLRINAL—.t-iARS.
UDU4B 03 SOURCE—TERMINAL—TYPE PlC A.
UOUV9 U3 SOURCL—TERPI—MSU—LINL—LLNGTH PlC 9(4) COMP—4.
UOUU U3 5OURCE—TERM—Mb—NUMER—L1NES PlC 9(4) COt1P—4.
UOD1 1)1 INPUT—MESSAGE—AREA. COPY 1MA74.
UOUS2 02 SOURCE—TERMINAL—lU PlC X(4).
00U53 02 DATE—TiME—STAMP.
UOUsl+ Ui YEAR PlC 914) COMP—4.
UDU,5 U3 TODAY PlC 9(4) COMP—4.
ODU5b U3 HR—MIN—SLC PlC 9(9) COMP—4.
DOLlS? Dl TEXT—LENbTH PlC 9(4) COMP—4.
UDU 02 AUXILIARY—DEV—ID.
U0U59 Ui FILLIP PlC X.
UDD6U U3 AUX—DEY—NO PlC A.
UOU61 Dl TRANS—CODE PlC A(S).
U0061 02 FILLER PlC X.
UDO63 Dl UEST—TERM PIE X(4).
UOD6’4 02 FILLER PLC X.
UOUb5 01 TEXT—AREA PlC X(29).
OOUb6 01 WORK—AREA.
UOUb7 D2 DUMMY PlC X.
U0U68 01 OUTPUT—MLSSA(.E—AREA. COPY OMA7N.
000b9 02 DLSTINATION—T[RM1NAL—1D PlC XU4).
CJDU,u Ul SES—OPTIUNS PlC X12).
UaUl1 (J FILLER PlC X12).
UDOT1 U2 CONT1NUOUS—OUTPUT—CODE PlC X(4).

(

(51-60)

(61-65)

(68-76)
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(85-88)

(93-104)

(105—107)

(108-109)

BUILD
(110—115) I ERROR

L MESSAGE

COBOL Action Programming Examples

Figure B-24. Sample Action Program BEGIN1 Using Output-for-Input Queueing (Part 2 of 2)

(77—79)

(80-84)

00013 02 TEXT—LENGTH PlC 9(4) COMP—4.

00074 02 AUXiLIARY’DEVIC—iD.
1J0[J75 1)3 AUX—FUNCTION PlC X.
00076 1J3 AUX—DEVICE—NO PlC x.
00077 02 SEND—MSG.
00078 U 0UTPUT—TXT PlC X(9.

00079 1J3 FILLER PlC X(14.

00080 02 aGIN—MS6 REDFINS SEND—MS.
00081 1)3 CURSOR—i PlC X14).

uoua 03 IISG-1 PlC X(30.

U0083 03 TERM—NAME. PLC X(4).
U00t4 03 FILLER PlC X(5).
U0085 02 ERROR—MSG R1DEFLNS SEND—M56.
U006 03 CURSOR—2 PlC X(4).
0011d7 03 MS6— Pj( X(35).
00088 03 ERROR—COL)E PlC ZZZZ.
00089 PROCEDURE DIVISION USING PROGRAM—INF0R$ATIONBL0CK
LJOU9U INPUT—MS5A(E-AREA
UO09 WORK—AREA
U0U92 OUTPUT—MESSAGE—AREA.
00093 MOVE—MESSAGE.
00094 MOVE DEST—TERM TO UESTINATION—TERMNAL—TD.
00095 SU8TRACT 11 FROM TEXT—LENGTH IN INPUT—MESSAGE—ARtA
0009b GIVING TEXT—LENGTH IN OUTPUT—MESSAGE—AREA
U0U97 MOVE ‘I’ TO AUX—FUNCTION.
00098 MOVE TEXT—AREA TO OUFPUT—TEXT.
00099 CALL ‘SEND’ USiNG OUTPUT—MESSAGE—AREA.
00100 IF STATUS—COOE NOT EWUAL TO 0 GO TO ERROR—PROC.
U01O1 MOVE OICE—SEQ TO CURSOR—i.

00102 MOVE ‘TRANSACTION BEOUN AT TERMINAL ‘ TO MSG—i

0010.5 MOVt OEST—TERM TO TERM—NAME.

UQ1U4 MOVE 42 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.
00105 TERMINATE—ROUTiNE.
UQLU6 MOVE LOW—VALUES TO DESTINATION—TERMINAL—ID.
00107 MOVE LOW—VALUE TO AUX—FUNCTION.
00108 MOVE ‘N’ TO TERMINATION—INDICATOR.
UO1U9 CALL ‘RETURN’.
UO1IU ERROR—PROC.
tiolli MOVE DICE—SEQ TO CURSOR—.

UOii2 MOVE ‘TRANSACTION NOT BEUUN UUE TO ERROR ‘ TO MSG—2.
U0113 MOVE DETAILED—STATUS—CODE TO ERROR—CODE.
00114 MOVE 47 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.
00115 60 10 TERMINATE—ROUTINE.
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When BEGIN1 is activated, the MOVE-MESSAGE routine forms an output message
that is queued as input for the destination terminal. Line 94 places the destintation
terminal named in the input message into the output message header. Lines 95 and
96 specify the length of the output message, including four bytes for the
TEXT-LENGTH field. Line 97 sets the AUXILIARY-FUNCTION field of the output
message area header to the value (X’C9’ or C’I’) that directs IMS to queue the output
message as input for the destination terminal. In line 99, the SEND function
transmits the output message to the destination terminal.

If IMS encounters no errors in executing the SEND function, the operator of the
originating terminal receives a message indicating that the print transaction was
successfully queued at the destination terminal. Lines 101 and 102 provide the screen
positioning and text of the message sent to the operator of the originating terminal.
Line 106 sets the DESTINATION-TERMINAL-ID field of the output message area
header to binary 0 and thus ensures that this message is sent to the source terminal.
Line 107 ensures that this message is sent to the UNISCOPE screen instead of to the
communications output printer (COP).

BEGIN1 terminates normally without succession (lines 108 and 109) and the source
terminal is freed for other interactive use.

On the other hand, if IMS encounters an error in queueing the message output by
BEGIN1 as input to the destination terminal, the ERROR-PROC routine (lines 100
and 110-115) formats an error message for output to the originating operator, and
BEGIN1 terminates normally (lines 108 and 109). The output message is dequeued.
The operator, depending on the nature of the error, may reenter the original input
message.

Although the text of the message sent to the source terminal on successful return from
the SEND function (line 102) states TRANSACTION BEGUN AT TERMINAL, this
may not be true. All that actually occurred was that the output message was
successfully queued as input from the destination terminal. If the transaction code it
contains is invalid, however, or some other error intervenes, the print transaction does
not begin. IMS does not report such occurrences to the originating action program, but
to the destination terminal.

Remember, the purpose of BEGIN1 is to initiate a transaction at another terminal by
sending a transaction code in the output message it queues as input to the destination
terminal. Suppose the terminal operator enters this input:

BEGIN TRM5 PRINT ORDFILE 5732468 TRM1 COP

The MOVE statement on line 98 places this input into the output text area, The
message entered by the terminal operator contains the transaction code needed to
start the transaction at the destination terminal.

BEGIN1 redefines the output message text area to handle both a successful and an
unsuccessful SEND operation.

8-50 UP-9207 Rev. 2



COBOL Action Programming Examples

If the SEND function is unsuccessful, BEGIN1 positions the cursor and moves the
unsuccessful SEND message text to the output text. In this case, the source termina’
operator receives the message,

TRANSACTION NOT BEGUN DUE TO ERROR 0604

By examining the status and detailed status codes in Table D-4, you discover the
reason for the error: the destination terminal or auxiliary device was invalid.

If the SEND function is successful, BEGIN1 positions the cursor and moves the
successful SEND message text to the output text. The source terminal operator then
receives the message,

TRANSACTION BEGUN AT TERMINAL TRM5

at his terminal (lines 101-104) and BEGIN1 terminates normally.

When the TRM1 operator receives the successful SEND message, the program PRINT
begins processing the ORDFILE order number 5732468 at TRM5 and sends
continuous output from the PRINT program to a communications output printer
attached to TRM5.

Most output-for-input queueing applications initiate a continuous output transaction
at another terminal to free the source terminal for further interactive processing. The
continuous output program initiated by the source terminal operator in the message
entered on the BEGIN transaction was PRINT.

The PRINT action program showing how continuous output is handled follows in B.6.
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B.6. Sample COBOL Action Program Performing
Continuous Output with Delivery Notice Scheduling
(PRINT)

Figure B-25 illustrates a compiler listing of a sample COBOL action program, PRINT,
with corresponding flowchart. The PRINT program:

. Prepares three types of output messages by processing customer order
information entered at the terminal against an indexed file.

. Lists these messages as continuous output at the originating terminal. (If the
parameter, COP, is included in the initial input message, the output from PRINT
is sent to a communications output printer.)
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Figure B-25. Sample Action Program PRiNT Performing Continuous Output (Part 1 of 6)

(1-10>

(1 1—75)

LINL NO. SOUR ENTRY

00001 IOLNTIF1CAT1ON DIViSION.
110002 PROGRAM—ID. PRINT.
UQUOS ENVIRONMENT DIVISION.
UOUOLI CONFiGURATION SECTION.
00005 SOURCE —COMPUTER. UNIVAC—0S3.
UOUD6 O8JLCT—COMPUTER. UNIVAC—US3.
U0007 DATA DIVISION.
UDUUS WORK1NGSTORAGE SECTION.
UOUU9 77 P05—LiE PlC X VALUE ‘6’.

UDU1O 71 SUCC.SSEUL—UEL—NOTlCt. Pit. X VALUE ‘C1’.

UDD11 Ui TOTAL—POS.
LJDU12 D2 UICL—TP PLC X VALUE Z’iO’.

U0013 D2 FUNC—TP PlC X VALUE :‘Di’.

UtJDI4 02 Y—TP PLC x VALUE ‘DO’.

UUU15 D2 X—TP PlC X VALUE

UUU16 Ui HEADER—LINES.
DDOL7 02 ORDER—LINE.
uOO18 03 HOME—POS—CLEAR.
UDUA9 05 DICE—HPC PlC X VALUE ‘1O’.

UDLiO 05 FUNC—HPC PlC X VALUE ‘U3’.

UDU1 05 Y—HPC PlC X VALUE ‘OD’.

UOUZ 05 X—HPC PLC X VALU1 .UD’.

DDu2 U3 MIDDLE—COL—POS.
OOU4 D5 DICE—MCP PlC X VALUE ‘1O’,

UOUZ5 05 FUNC—MCP PlC X VALUE ‘D2,

UOUZ6 U5 Y—MCP PlC X VALUE Z’UD’,

UDU7 05 X—MCP PIL X VALUE Z’37’.

UOU8 U3 P—ORDLR—HtAD PLC X(1U) VALUE ‘ORDLR fl

UDU9 03 P—ORDER—NO PLC 9(7).

DODD D3 NEWLINE—3.
UOLLS1 05 DICE—N3 PLC X VALUE Z’lD’.

UOU3 05 FUNC—N3 PlC X VALUE. ‘U4’.

UOu3 D5 Y—N3 PLC X VALUE Z’D2’.

UDu34 05 X—N3 PLC x VALUE Z’UU’.

UDUSS 02 MAILLINES,
U0U36 D3 P—NAME PlC X(ZD).
UDUi7 U3 NELINE—A.

0UU38 U5 OICE—N1A PlC X VALUt. ,ID’.
U0U39 D5 FUNC—N1A PLC X VALUE ‘U4’.

UDU4O 05 Y—NIA PlC X VALU. ‘OO’.

D0U41 05 X—N1A PlC X VALUE ‘UO’.

OQu4 03 PAUUR PLC X(15).
00043 U NEWLINE—8.
UDU44 U5 DICE—N1k3 PLC X VALU) Z1O’.

U0U4b U5 FUNC—N1B PlC X VALUE ‘D4’.

U0u4b 05 YN1L3 PlC X VALUE ‘UD’.

U0U47 05 X—N1B PLC X VALUE DD’.

DOU4 U3 P—CITY PLC X(l5).
00D49 03 P—LIP PlC XIS).

UDUSO U3 NEWLINL—Z.

UDUSi 05 DICE—N2 PlC X VALUE ‘lD’.

UOUb2 05 FUNC—NZ PlC X VALUE ‘D4’.

UUUt.S 05 Y—N2 PlC X VALUE Z’Ol’.

UDUS4 05 XNZ PlC X VALUL ‘UD’.

UOUbS 02 HEADINGLINE.

DDUS6 U3 PRODUCT—HEADINb PLC X(19)
UDUb7 VALUE ‘ PRODUCT

UDD8 U3 UNIT—COST—HEADING PlC Xlii)
UOUS9 VALUL ‘UNiT—COST ‘.

UDU6U D3 AMUUNT—HtADING PlC X(8)

UUD61 VALUE ‘AMOUNT ‘.

U0U62 03 SUsTOTAL—HEAUIN6 PlC X(1O)

UOUb3 VALUE ‘SUITOTAL ‘.

UUUb4 U.S SPACING PlC X(3) VALUE ‘

UDUbS U3 TOTAL—Ht.AO1NG PLC X(8) VALUL • TUTAL

00066 O NEWLINE—L.
UOU7 US UICt—N1C PlC X VALUE ‘iU’.

UUUa Gb FUNC—N1C PlC X VALUE ‘OL’.

ODLJ69 U5 Y—N1C PlC x VALUE ‘OU’,

UDU1U 05 XNIC PlC. X VALUE ‘DU’.

U0071 Di ERRURPOSITION.

ULJU72 U3 DICE—LP pj X VALUE Z’iU’.

UOU?3 D3 EUNC—EP PlC X VALUE ‘Di’.

(J0U74 D3 Y—EP plc X VALUE ‘DQ’.

00U75 03 X—LP PI(_ X VALUE ‘DD’.
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LINL NO.

00001
u000
00 00
00004
00005
00006
00007
00008
00009
00010
00011
000U
0001 .S
00014
00015
00016
00017
00018
00019
U0u0
000z1
U0u
00u
O004
UOuZ5
00u6
U0u1
00u’3
0009
0000
00w Si
U0u
00u33
UOwS4
00w35
00036
00037
00 03
00039
U0ü40
00041
00042
00043
00044
00045
U0u46
00047
00u4B
00049
00050

00051
00052
01:305.3
00054
00055
00u56
00057
00058
00059
00060
00061
00062
00063
00084
00085
00066
00067
00068
00069
00010
00071 Ui

00072
0007.3
00074
00015

SOURCL ENTRY

IUt.NTIF1CATION DIVISION.
PROGRAM—ID, PRINT.
1NVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCEC0MPUTER. UNIVAC—0S3.
O8JLCTCOMPUTER. UNIVAC—053.
DATA DIVISION.
WONKING—STORAGE SECTION.
77 POS(ZE
11 SUCC.SSEUL—DEL—NOT1CL
01 TOTAL—POS.

02 DICL—TP
02 FUNC—TP
02 Y—TP
02 X—TP

01 HEADER—LINES.
02 ORDER—LINE.

03 HOME—POS—CLEAR.
05 DICE—HPC
05 FUNC—HPC
05 Y—HPC
05 X—HPC

03 MIUDLE—COL—POS.
05 DICE—MCP
05 F0NC—MCP
05 Y—MCP
05 X—MCP

03 P-ORDER—HEAD
03 P—ORDER—NO
03 N[LlNE3.

05 0ICL—N3
05 FUNC—N3
05 Y—N3
05 X—N3

02 MAIL—LINES.
03 P—NAME
03 NELINEA.

05 DICE—N1A
05 FUNC—N1A
05 Y—NIA
05 X—N1A

03 P’-AUUR
03 NLWLINE8.

05 DICE—Ni8
05 FUNC—NiB
05 YN1i3
05 X—N1B

03 P—Cl TV
03 P—21P
03 NEWLINL—Z.

05 DICE—N2
(is FUNC—N2
05 Y—N2
05 XN2

02 HEADING—LINE,
03 PR000CT—HEADINO

03 UNIT—COST—HEADING

03 AMOUNT—HEADING

03 SU8TOTAL—HEADING

U.S SPACING
U3 TOTAL—HEADiNG
03 NEWL1NE—C.

05 UICE—N1C
US FUNC—N1C
05 Y—N1C
05 XNIC

LRRUR—POSI lION.
03 D1CE—LP
03 FUNC—EP
03 Y—EP
U3 x—LP

PlC X VALUE ‘6’.
P11.. X VALUE ‘Ci’.

PLC X VALUE Z’lO’.
PlC X VALUE ‘04’.
PLC X VALUE ‘HO’.
PlC X VALUE ‘33’.

Figure B-25. Sample Action Program PRINT Performing Continuous Output (Part 2 of 6)

(1-10)

1 1-75)

PlC X VALUE
PlC X VALUE
PlC X VALUE
PI( X VALUE

P IC
PlC
P IC
PlC
PLC
PlC

x
x
x
x
x ( 10)
9(7).

VALUE
VALUE
VALUE
VALUE
VALUE

PLC x VALUE
PLC X VALUE
PLC X VALUE
PLC. X VALUE

PIE X(20).

:‘ jO’,
:‘(J3’.
:100..
:‘Uo’.

z, 0’.
:‘oz’.
z ‘ 0’.
: ‘37’,
‘ORDER R

:‘

: ‘04’.
z ‘02’.
: ‘ uu’.

:‘ 10’.
: ‘04’.
: ‘ ID’.
: ‘ UD’.

:‘ jO’.
‘04’.

z ‘

: ‘

:‘lO’,
z ‘04’.
: ‘Oi’.
z’OD’.

PLC
PLC
PlC
PlC
PLC

PLC
PLC
PlC
PLC
PLC
P IC

VALUE
VALUE
VALUE
VALUE

VALUE
VALUE
V ALUE
VALUE

A
A
A
A
A (1k).

x
A
x
x
X(15).
X(5).

PlC X VALUE
PLC. A VALUE
PLC X VALUE
PlC A VALUE

PLC X(19)
VALUE ‘ PRODUCT
PlC X(i1)
VALUE ‘UNIT—COST ‘.

PLC X(8)
VALUE ‘AMOUNT
PlC A(i0)
VALUE ‘SU8TOTAL ‘,

PlC. X(3) VALUE ‘

PLC X(8) VALUE • TOTAL

PlC X VALUE
PlC X VALUE
PlC A VALUE
Pit. A VALUE

PlC X VALUE
PlC A VALUE
PLC. X VALUE
PlC A VALUE

: ‘ iu’.
: ‘04’.
: ‘ DO’.
: ‘ ou’.

z ‘

: ‘j’.
: ‘ Q’.
: ‘
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OUTPUT—MSSA(E—AREA. COPY
02 Dt.5TINATION—TERMIcAL—IL)

02 SFS—OPTLUNS
o FILLER

02 CONTINUOUS—OUTPUT—CODE
02 TEXTLEN(iTH
02 AUXILIARY—DEVICE—iD.

03 AUXIUNCTION PlC X.
U3 AUX—DEVICE—NU PlC X.

03 MESSAbE—j.
U5 FILLER PLC X(18).

US M—ORUER PlC 9(7),

Ub FILLER PlC X(4).
Ub M—NAME PLC X(20).
[is FILLER PlC X(14).
U M—AUDR PlC X(15).

Us FILLER PlC X(4).

Ub M—CITY PlC X(15).
Us p1—LIP PlC X(51.

05 FILLER PlC X1114).

03 (tSSA(,E—2 REDEFINES MESSAOE—1.
U5 P—bRAND PlC

05 COST PlC
US FILLER PlC
05 NUM PLC
US FILLER PLC
Us P—SUBTOTAL PLC
U5 NEXTLINE—2 PLC
Ub FILLER PLC

U3 MESSAGE—i REDEFiNES MESSAE—1.
Us CURSOR—PUS PLC X(4).
U5 N—TOTAL PLC $$,S$$,S$S.99.

US VALIDITY—CHAR PLC X.
US FILLER PLC X(188).

03 MESSAGE—4 REDEFINES MESSAbE—1.
05 POSITION—4 PLC X(4).
US HEADER—4 PLC XU+2).

Us ORDER—’+ PLC 9(7).

US FILLER PLC X(l53..

03 MESSAGE—5 REDEFINES MESSAOE—l.
Ub POSITION—S PLC X().
135 HEADER—5 PLC X(19).

U TERM—NAME PLC X(4).
Ub FiLLER PLC X(179).

03 MESSAGE—b REDEFINES MESSAbE—l.
US POSLTION—6 PlC X().

US (REAt—OUTPUT PLC X(53).
US FILLER PLC X(l’+9).

03 MESSAGE—i REDEFINES MESSAOE—l.
U5 POSLTION—7 PLC X(4).

US RESUME—ERROR—OUTPUT PLC X(24).
US FiLLER PLC X(178).

03 MLSSAGE REDEFINES MESSAOEL.
05 POSITLON—8 PLC X(4).
US END—OUTPUT PLC X(23).

US FILLER PLC X(179).
03 MESSAGE—9 REDEFINES MESSAbE—L.

OS POSITION—9 PlC X(4).

US INPUT—ERROR—OUTPUT PLC X(32).

US FILLER PLC X(170).

03 MESSAGE—iD REDEFINES MESSA(L—l.
05 POSITION—iD PlC X().

US FILE—ERROR—OUTPUT PLC X(42).

US FILLER PlC X(160).

Figure B-25. Sample Action Program PRINT Performing Continuous Output (Part 3 of 6)

(148-156)

(157—211)

OMA74.
PLC X(4).

PLC Xt?),
PlC X().

PlC X(4).
PLC 9(4) COMP—4.

00148 01
U0149
UO10
eJOlSl
UO1
00153
UD14
00155
00156
U0157
00158
00159
DOlbu
00161
U01b
00163
UO16+
00165
U0166
U0167
00168
&J0 169
00170
U01 71
00172
00173
(Jul74
JOL 75
00176
00177
00178
00179
00180
00181
JO 182
00183
00184
00185
00186
U0187
00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
002U0
002U1
iJ0U2
UO03
UO204
UOU5
UOU6
00207
00208
00209
00210
00211

X(17).
$$ , $s$ • 99.
X(2).
zz.
X(2).
s , sss , s • 99.
X(4).
X ( j56).
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00212
00213
U0214
0D215
110216
00217
00218
U0219
00220
0021
00222
00223
00 2 2 ‘4
00225
00226
00227
00228
00229
00230
00231
00232
00233
00234
00235
00236
00237
00238
00 2 3
00240
00241
00242
00243
00244
00245
00246
00247
002’f8
00249
002S0
00251
00252
00253
00254
00255
00256
00257
00258
00259
00260
00261
00262
00263
00284
00265
00266
00267
00268
00269
00270
00211
00272
00273
00274
00275
110276
00217
00278
00219
00280
00281
00282
(Jo 283
00284
00285
00288

01 CONTINUITY—DATA—AREA.
03 CUSTOMER—RECORD.

(is C—KEY
05 C’ID
05 C—NAME
(is C—ADDR
05 C—CITY
05 C—ZIP
05 C—TOTAL
05 FILLER

03 PRODUCT—RECORD.
05 P—KEY
Us PRODUCT
[is UNIT—COST
Us AMOUNT
05 SUBTOTAL
US FILLER

03 CURRENT—ORDLR—NO
03 CURRENT—CONT—CODE
03 CURRENT—ENTRY—NO
03 CURRENT—TOTAL
03 INIT—TERM
03 DEST—TERM
03 COP—OUTPUT
D3 FILE—KEY.

05 FiLE—KEY—i
Us FILE—KEY—2

03 FILE—NAME
03 iNPUT—TOTAL
03 BREAK—MODE
03 PRINT—ULST

PROCEDURE DIVISION USING

PlC X(6).
PIG XIS).
PLC X120).
PlC XI15).
PlC X(15).
plc XIS).
plc 59(7)V99

PlC X(14).

PlC 59(7) COMP—3.
PlC 59(3) COMP—3.
PlC XI?).

PLC 5917)999 COMP—3.
PlC X.
PlC X(4).

PROGRAM—INFORMATION—BLOCK
INPUT—MESSAGE—AREA
WORK—AREA
OUTPUT—MESSAGE—AREA
CONTINUiTY—DATA’AREA.

(2 12—242)

COMP—3.

PlC X(6).
PlC Xli?).
PlC S9(3)V99 COMP—3.
PlC 5999 COMP—3.
PlC 59(7)999 COMP—3.

PLC X(47).
PlC 59(7) COMP—3.

REDEFINES CURRENT—ORDER—NO PlC X14).
PLC $999 COMP—3.
PlC 5917)V99 COMP—3.
PlC XI%).

PlC X(4).
PlC X(3).

(248-258)

(259-273)

(274-286)

EXAMINE—INPUT.
IF TRANS—CODE tQUAL TO ‘PRINT • GO TO BEGIN—TRANS.
IF COMMAND—COD1 EQUAL TO ‘END • GO TO END—TRANS.
IF COMMAND—CODE EQUAL TO ‘BREAK’ GO TO BREAK—TRANS.
IF COMMAND—CODE EQUAL TO ‘RESUM’ GO TO RESUME—TRANS.
IF DEL—NOTICE—CODE EQUAL TO SEND • GO TO END—OF—FILE.
IF UEL—NOTICE—CODE E1UAL TO CURRENT—CONT—CODE

GO TO UEL—NOTICE.
MOVE ‘INVALIU DELIVERY NOTICE CODE

TO INPUT—ERROR—OUTPUT.
GO TO DEL—NOTICE—ERROR.

BEGIN—TRANS.
MOVE 0 TO CURRENT—ORDER—NO
MOVE U TO CURRENT—ENTRY—ND
MOVE 0 TO FILE—KEY—i FILE—KEY—2.
MOVE 0 TO CURRENT—TOTAL
MOVE 0 TO BREAK—MODE
MOVE SPACES TO INIT—TERM
MOVE SPACES TO DEST—TERM
MOVE AT’COP TO COP—OUTPUT.
iF T—F1LE—NAME NOT EQUAL TO ‘ORDRFIL’ GO TO INPUT—ERROR.
MOVE INIT—TERMINAL TO INIT—TERM,
MOVE SOURCE—TERMINAL—lU TO PRINT—DEST.
IF T—ORDER—NO NOT EQUAL TO LOW—VALUES AND SPACES

MOVE T—ORDER—NO TO FILE—KEY—i.
MOVE T—FILE—NAME TO FILE—NAME.

POSITION—FiLE.
CALL ‘SETL’ USING FILE—NAME P05—GE FILE—KEY.
iF STATUS—CODE EQUAL TO 0 GO TO READ—RECORD.
MOVE ‘END ‘ TO CURRENT—CONT—CUDE.
GO TO TOTAL—PROC.

READ—RECORD.
CALL ‘GET’ USING FIL.—NAME RECORD—AREA.
IF STATUS—CODE EQUAL TO 1 GO TO FILE—ERROR.
IF STATUS—CODE GREATER THAN 2 60 TO FILE—ERROR,
IF STATUS—COUE EQUAL TO 2 GO TO END—OF—FILE.
IF K—ORDER—ENTRY NOT EQUAL TO U GO TO PRODUCT—PROC.
MOVE RECORU—AREA TO CUSTOMER—RECORD.
iF CURRENT—TOTAL NOT EQUAL TO LI GO TO TOTAL—PROC.

Figure B-25. Sample Action Program PRINT Performing Continuous Output (Part 4 of 6)
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CUSTOMLR—PROC.
MUV C-TOTAL TO INPUT—TOTAL.
MOV K—ORUU-NU TO CURRNT—OROLR—NO.
4OVL K—ORLthR—NU TO FLLL—KtY—1.
MOWL K—ORUhR—LNTRY TO CURRNT—LNTRY—NO.

MOVE K—OROLR—ENTRY TO FILE—KY—2.
ADD 1 TO FILL—KEY—2.
MOVL t*AOER—LINES TO MESSAGE—i.

MOVE CURRENT—ORDER—NO TO M—ORDLR.
MOVL C—NAML TO M—NAML.
MOVE C—AUUR TO M—ADOR.
MOVE C—CITY TO M—CITY.
MOVE C—ZiP TO N—ZIP.
MOVE 163 TO TEXT—LLNLTH IN OUTPUT—MESSAGE—AREA,

CRLA TE —CONTI NU GUS—OUTPUT.
IF COP—OUTPUT NOT EQUAL TO ‘COP’

M(JVE ‘C’ TO AUX—FUNCTION

ELSE MOVE ‘7’ TO AUX—FUNCTION
MOVE 1 TO AUX—ULVICE—NO.

MOVE CURRLNTCONTCOLJh TO CONT1NUOUS—OUTPUT—COUE.

LXTERNAL—TLRNI NATION.
MOVE ‘L’ TO TERMLNATION—INDICA1OR.
MOVE ‘PRINTtJ’ TO SUCCESSOR—ID.
CALL ‘RETURN’.

PRODUCT—PROC.
MOVE K—ORDER—ENTRY TO CURRENT—ENTRY—NO.
MOVE K—ORDER—ENTRY TO FILE—KEY—Z.
ADD 1 TO FILE—KEY—Z.
MOVE RECORD—AREA TO PRODUCT—RECORD.
ADD SUI3TOTAL TO CURRENT—TOTAL.
MOVE PRODUCT TO P—bRAND,
MOVE UNIT—COST TO COST.
MOVE AMOUNT TO NUM.
MOVE SUbTOTAL TO P—SUBTOTAL.
MOVE NEWLINE—A TO NEXTLINE—2.
MOVE CURRENT—CONT—COUL TO CONTiNUOUS—OUTPUT—CODE.
MOVE 54 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.
GO TO CREATE—CONTINUOUS—OUTPUT.

TOTAL—PROC.
iF 1NPUTTOTAL EQUAL TO U MOVE CURRENT—TOTAL TO iNPUT—TOTAL.

MOVE SPACE TO VALIDITY—CHAR.
MOVE INPUT—TOTAL TO N—TOTAL.
IF INPUT—TOTAL NOT EQUAL TO CURRENT—TOTAL

MOVE ‘*‘ TO VALiDITY—CHAR.
MOVE TOTAL—POS TO CURSOR—POS.
MOVE 22 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.
MOVE 0 TO CURRENT—TOTAL.
GO TO CREATE—CONTINUOUS—OUTPUT.

DEL—NOTICE.
IF DEL—NOTICE—STATUS EQUAL TO SUCCESSFUL’DEL—NOTICE

GO TO POSITION—FILE.
OUTPUT—ERROR.

MOVE ERROR—POSITION TO POSITLON—4.
MOVE ‘OUTPUT ERROR WHILE TRYING TO PRINT ORDERV • TO

HEADER—’+.

MOVE CURRENT—ORDER—ND TO ORDER—4.
MOVE 57 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.

DESTINATION—DE TERMINATION.
IF 1NIT—TERM NOT EQUAL TO LOW—VALUES AND SPACES AND

SOURCE —TERMINAL—ID
GO TO SWITCH—ERROR—MSG,

MOVE 1 TO bRLA—MODE.
IF ERROR—INO EQUAL TO LOW—VALUE GO TO EXTERNAL—TERMINATION.
IF ERROR—IND EQUAL TO 1 GO TO NORMAL—TERMINATION.

AbNORMAL—TERIII NATION.
MOVE ‘5’ TO TERMINATION—INDICATOR,
CALL ‘RETURN’.

SWITCH—ERROR—N SB.
MOVE INITTERM TO DESTINATION—TERMINAL—lU.
CALL ‘SEND’ USING OUTPUT—MESSAGE—AREA.
IF STATUS—CODE NOT EQUAL TO U GO TO ABNORMAL—TERMINATION.

Figure B.25. Sample Action Program PRINT Performing Continuous Output (Part 5 of 6)

(287-300)

(301-306)

(307-3 10)

(311-324)

OO8 7
UOZBB
UOB9
UOZ9O
UU.91
00292
00 29
U0294
U0295
U029b
UOZ9T
UO2VB
00299
U0UU
000i
00 3 02
U03U3
00304
UO3OS
00306
UO307
UO3UB
00309
00310
00311
00312
U0313
00314
U0315
00316
U031 7
003 18
U0319
UO3ZO
UO321
00322
U0323
oO32
00325
00326
00327
00328
00329
00330
00331
00332
00333
00334
00335
00336
00337
00338
00339
00340
00341
00342
00343
00344
00345
00346
00347
00348
00349
00350
00351
00352
00353
00354
00355
00356
00357

(325-334)

(335-337)

(338-343)

(344-350)

(35 1-353)

(354-357)
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Figure B-25. Sample Action Program PRINT Performing Continuous Output (Part 6 of 6)

uo.s8 CRIATE—NuLL—NSG,
UO59 MOVL LOW—VALUES TO DtST1NATIUN—TtRMINAL—LO.
UO.S6U MOVL NEWLIN—A TO POSITION—4,
00361 MOV[ 8 TO TIXT—LENbTH IN OLTPUT—MESSAGE—ARA.
OO3b NOkMAL—TRM1NATION.
UO63 MOVE ‘N’ TO TERMINATiON—INUICATo,
UOL4 CALL ‘RETURN’.
UU65 ENUOFFiL.
UO3bb MOVE 1 TO ERROR—INO.
UO.Sbl MOVE ERROR—POSiTION TO POSITON—5.
UO4 MOVE ‘‘RNT CUMPLETEL) AT ‘ TU HLADER—5.
00369 MOVE PRINT—uFsT TO TRM—NAME.
OO.s7U MOVE 31 TO Tt.XT—LtN6TH IN OUTPUT—MESSAGE—AREA,
U0371 GO TO OST1NATiON—DEtERMINATLON.
1i0472 BRAK—TRANS.
LJO.373 MOVE 1 TO bREA—MOUE.
0037L1 MOVE ‘tRLAN tNFORCtO — RESUML RLQUIRED TO CONTINUE PRINTING’
00315 TO BRLAK—OUTPUT.
00376 M0V1 61 TO TEXT—LENGTH IN OUTFIJT—MLSSAGE—AREA.
00377 GO TO EXTERNAL—TERMINATION.
00378 RtSUMk.—TRANS.
0tLS79 IF REAK—MUU tQUAL TO 0 60 TO RESUME—ERROR.
U03a0 MOVt 0 TO k3REAec—MOUE.
(JO.S131 IF A—ORDER—NO EQUAL TO LOW—VALUES OR SPACES
UQ3 GO 10 POSITION—FiLE.
UUb3 MOVL A—URUER—NU TO FiLL—KEY—i.
Uo,saL MOVE 0 TO FILL—KLY—2.
UO5 MOVE 0 TO CURRENT—TOTAL.
003db GO TO POSITION—FILL.
UO37 RESUME—ERRUR.
UUi8 MOVE ERROR—POSiTION TO POSITiON—7.
OUb9 MOVE ‘RESUME INVALID — IGNURLU’ TO RESUME—ERROR—OUTPUT.
U039U MOVE 32 TO TLXT—LENGTN IN UUTPUT—MESSAGL—AREA.
UO91 GO TO NORMAL—TERMINATiON.
OO.S92 END—TRANS.
UO9 MOVE ERROR—POSITION TO POSiTiON—S.
00394 MOVE ‘PRINT TRANSACTiON ENDED’ TO END—OUTPUT.
UO.S9 MOVE 31 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.
UO.96 60 TO NORMAL—TERMINATiON.
OL397 iNPUT—ERROR.
ULLS9B MOVE ‘INPUT IN ERROR — PRINT NOT BEGUN’
00399 TO INPUT—ERROR—OUTPUT.
QOqUU DLL—NOI1CE—EkROR,
UO4O1 MOVE 2 TO ERROR—IND.
UU4U2 MOVE ERROR—POSITION TO POSITiON—9.
UUU3 MOVE 40 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.
U0404 GO TO DESTINATION—DETERMINATiON.
004U5 FILE—ERROR.
004Db MOVE 2 TO ERROR—INLJ.
LjcJ4Ul MOVE ERROR—POSITION TO POSITiON—b.
UO4U MOVE ‘FILL ACCESS ERROR — TRANSACTION TER1INATED’
D34O9 TO FILE—ERROR—OUTPUT.
00410 MOVE 50 TO TEXT—LENGTH IN OUTPUT—MESSAGE—AREA.
00L411 GO TO DESTINATION—DETERMINATiON.
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After delivery notice of each message is received from IMS, PRINT uses delivery
notice scheduling to determine whether output should continue or error processing
should occur. If output continues successfully, PRINT terminates in external
succession, naming itself as successor to create the next output message to be printed.
When end-of-file is reached, PRINT terminates normally, with an output message to
the operator that printing is completed.

If the PRINT program receives an unsuccessful delivery notice, it does not terminate
immediately but first reports an output error to the terminal operator and allows him
to control further output, terminating in external succession to await his response. He
may respond by breaking off, resuming, or terminating the transaction normally.

When it is first activated by action scheduling, PRINT expects to process an input
message in the following form:

PRINT filename order-number init-terminaitCOP]

where:

PRINT
Is the transaction code that schedules the PRINT action program.

filename
Is the name of the data file to be accessed. In this example, the file is an
indexed file; PRINT expects to process a file named ORDRFIL and validates
the filename keyed in (line 268, Figure B-25).

order-number
Is an order number used as a key search argument in positioning the file for
retrieval (lines 271 and 272).

mi t- terminal
Is the terminal-id of the originating terminal, used in the switching of output
error messages to the operator (line 355).

COP
Is the 3-character code entered by the terminal operator to designate that
output should be printed on the COP. Notice its use in line 302.

The input message received by the PRINT program in this example was sent from
another terminal via the BEGIN1 action program as output-for-input queueing. The
input message received by PRINT from TRM1 contains the transaction code that
initiates the PRINT transaction at TRM5.

If the terminal operator at TRM1 entered the sample message shown in B.5, the
message received by the PRINT action program is:

PRINT ORDFILE 5732468 TRMI COP
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On initial activation, PRINT passes control to the BEGIN-TRANS routine, which
initializes certain fields of the continuity data area and work area and validates the
name of the file to be processed (lines 259-268). BEGIN-TRANS positions the file for
sequential processing and, retrieving a record (lines 269-275), processes it and the
input message (lines 279-286). It forms a customer record (lines 287-300), a product
record (lines 311-324), or a total record (lines 325-334) in the output message area;
control then passes to the CREATE-CONTINUOUSOUTPUT routine (lines 301-306).

Here, if the terminal operator did not key in COP to direct the output message to a
communications output printer, the routine moves the hexadecimal value C3 to the
AUX-FUNCTION byte of the AUXILIARY-DEVICE-ID field in the OMA header (line
303). This causes the output message to be written as continuous output on the screen
of the originating terminal. Otherwise, line 304 moves the hexadecimal value F7 to
this byte, to cause print-transparent continuous output on a communications output
printer, and line 305 moves a 1 to the AUX-DEVICE-NO byte of the AUXILIARY-
DEVICE-ID to specify the COP relative number as defined in the ICAM generation.

Line 306 moves into the CONTINUOUS-OUTPUT-CODE field of the OMA header a
4-character value (represented by the current order number). After an attempt is
made to deliver the message as specified, this 4-character value identifies this output
message when received in the 5-byte input message that IMS creates for the next
activation of PRINT.

After specifying external succession (line 308) and moving its own program name into
the SUCCESSOR ID field of the program information block (line 309), PRINT
terminates to await reactivation by action scheduling.

On receiving the 5-byte input message from IMS, the PRINT program is reactivated.
PRINT examines the input message, DEL-NOTICE-CODE (first four bytes), to ensure
that it is processing the expected input (line 348) and then proceeds to verify that the
delivery attempt was successful. It does this at line 336 by comparing the fifth byte of
the input message (DEL-NOTICE-STATUS) against the value ‘A’. This value, which it
has established for the constant SUCCESSFUL-DEL-NOTICE in a 77-level entry in
the working-storage section (line 1 0), is the translated value for a successful delivery
notice status (hexadecimal 81) reported to IMS by ICAM. On successful delivery, it
resumes processing. If delivery was unsuccessful, PRINT does not attempt to
determine the reason but sends an error message to the terminal operator. If an
initiating terminal is specifed in the input message, PRINT sends error messages to
that terminal.

PRINT terminates in external succession after it sends an output message to the
operator informing him of unsuccessful delivery of the last continuous output message
(line 349). It expects him to enter either the command RESUM (line 252) or the
command END (line 250) and is prepared to process one of these as its next
reactivation. If he enters the command END (line 396), the program terminates with
normal termination. If he enters the command RESUM, the program allows him to
continue printing from where he left off, or from an earlier order number specified as
an optional parameter of the RESUM command (line 135).
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PRINT voluntarily terminates abnormally, with a SNAP dump, when:

. It receives an unexpected input message on activation (line 258)

. The terminal operator attempts to access some file other than ORDRFIL (line
268)

, An unsuccessful return was made to the STATUS-CODE field of the program
information block after issuing the GET function to ORDRFIL (lines 280-283)

. Any of its error or warning messages switched to the terminal operator were not
successfully sent (line 357)

PRINT sends a message to the terminal operator before terminating when the
operator enters the wrong file name (line 397) or there is an error on the GET function
(line 405).

BJ Sample COBOL Action Program Assigning Printer
Files and Controlling Printer File Output (GRPIA)

The GRP1A action program:

. Reads a numeric field

. Builds a record in the output message area

S Prints output to print file JERRID by using PRINT and BRKPT function calls

You begin by keying in the transaction code GRP1A followed by a 3-digit number. (See
Figure B-26.) The GRP1A program uses this number as a key to read a record from
the data file (DATA2) into the work area. It transfers the input record contents from
the work area to the output message area.

GRP1MAA@02 I
Figure B-26. Initiating the GRP1A Transaction

GRP1A uses the PRINT call function to assign the print file JERRID. The BRKPT call
function then prints the contents to the spooled print file. (See Figure B-27.)
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Figure B27. Output from GRP1A Action Program

COBOL program GRP1A in Figure B-28 illustrates the use of PRINT and BRKPT
function calls.

Figure B28. GRP1A Action Program (Part 1 of 3)

GO2JAMES SMITH

O3MIKE BATES

BO4KAREN DAVIS

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014

C 00015
C 00016
C 00017
C 00018
C 00019
C 00020
C 00021
C 00022
C 00023
C 00024
C 00025
C 00026
C 00027
C 00028
C 00029
C 00030
C 00031
C 00032
C 00033
C 00034
C 00035
C 00036
C 00037
C 00038
C 00039
C 00040
C 00041
C 00042
C 00043
C 00044

IDENTIFICATION DIVISION.
PROGRAM-ID. GRP1A.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER . UNIVAC-OS3.
OBJECT-COMPUTER. UNIVAC-OS3.
DATA DIVISION.
WORKING-STORAGE SECTION.
77 DATA2 PlC X(7) VALUE DATA2
77 POSITION-CODE PlC X VALUE 1B.
77 PRTNAME PlC X(7) VALUE JERRID
01 PRINT-LEN PlC 99 COMP VALUE 23.
LINKAGE SECTION.
01 PIB. COPY PIB74.

02 STATUS-CODE PlC 9(4) COMP-4.
02 DETAILED-STATUS-CODE PlC 9(4) COMP-4
02 RECORD-TYPE REDEFINES DETAILED-STATUS-CODE.

03 PREDICTED-RECORD-TYPE PlC X
03 DELIVERED-RECORD-TYPE PlC X.

02 SUCCESSOR-ID PlC X(6)
02 TERMINATION-INDICATOR PlC X.
02 LOCK-ROLLBACK-INDICATOR PlC X
02 TRANSACTION-ID.

03 YEAR PlC
03 TODAY PlC
03 HR-MIN-SEC PlC

02 DATA-DEF-REC-NAME PlC
02 DEFINED-FILE-NAME PlC
02 STANDARD-MSG-LINE-LENGTH PlC
02 STANDARD-MSG-NUMBER-LINES PlC
02 WORK-AREA-LENGTH PlC
02 CONTINUITY-DATA-INPUT-LENGTH
02 CONT I NUI TY - DATA- OUTPUT - LENGTH
02 WORK-AREA-INC PlC
02 CONTINUITY-DATA-AREA-INC PlC
02 SUCCESS-UNIT-ID.

03 TRANSACTION-DATE.
04 YEAR PlC 99
04 MONTH PI 99
04 TODAY PlC 99.

03 TIME-OF-DAY.
04 HOUR PlC 99.
04 MINUTE PlC 99.
04 SECOND PlC 99.

9(4) COMP-4
9(4) COMP-4
9(9) COMP-4.
X(7).
XC7).
9(4) COMP-4
9(4) COMP-4
9(4) COMP-4.
PlC 9(4) COMP-4.

PlC 9(4) COMP-4.
9(4) COMP-4
9(4) COMP-4

6-62 UP-9207 ReV. 2



C 00045
C 00046
C 00047
C 00048
C 00049
C 00050
C 00051
C 00052
C 00053
C 00054
C 00055
C 00056
C 00057
C 00058
C 00059
C 00060
C 00061
C 00062
C 00063
C 00064
C 00065
C 00066
C 00067
C 00068
C 00069
C 00070
C 00071
C 00072
C 00073
C 00074
C 00075
C 00076
C 00077
C 00078
C 00079
C 00080
C 00081
C 00082
C 00083
C 00084
C 00085
C 00086

COBOL Action Programming Examples

plc 999

plc X(20)
plc X(20).
plc X(37)

plc 9(4) COMP-4.
plc 9(4) COMP-4.

plc x
plc x.
plc X(2)
plc X(4)
plc 9(4)

SBEGIN
MOVE 69 TO TEXT-LENGTH OF OMA
CALL ‘SETL USING DATA2 POSITION-CODE.
CALL ‘GET USING DATA2 1-REC.
MOVE CODE-I TO CODE-i.
MOVE NAME-I TO NAME-i.
CALL PRINT USING PRTNAME CODE-i PRINT-LEN.
CALL ‘GET USING DATA2 1-REC.

PlC 9(4) COMP-4
PlC 9(4) COMP-4.
PlC 9(9) COMP-4.
PlC 9(4) COMP-4

0i
02
WA
02

03 FILLER PlC XXX.
02 SOURCE-TERMINAL-CHARS.

03 SOURCE-TERMINAL-TYPE PlC X.
03 SOURCE-TERM-MSG-LINE-LENGTH
03 SOURCE-TERM-MSG-NUMBER-LINES
03 SOURCE-TERM-ATTRIBUTES PlC X

02 DDP-MODE PlC X.
01 IMA. COPY 1MA74

02 SOURCE-TERMINAL-ID PlC X(4).
02 DATE-TIME-STAMP.

03 YEAR
03 TODAY
03 HR-MIN-SEC

02 TEXT-LENGTH
02 AUXILIARY-DEV-ID.

03 FILLER PlC X.
03 AUX-DEV-NO PlC X.
FILLER PlC X(1i).

1-REC.
03 CODE-I
03 NAME-I
03 ADDR-I
03 FILLER

01 OMA. COPY OMA74
02 DESTINATION-TERMINAL-ID PlC X(4)
02 SFS-OPTIONS.

03 SFS-TYPE
03 SFS-LOCATION

02 FILLER
02 CONT I NUOUS-OUTPUT - CODE
02 TEXT-LENGTH
02 AUXILIARY-DEVICE-ID.

03 AUX-FUNCTION PlC X.
03 AUX-DEVICE-NO PlC X.

02 CODE-i PlC 999.
02 NAME-i PlC X(20)
02 CODE-2 PlC 999.
02 NAME-2 PlC X(20).
02 CODE-3 PlC 999
02 NAME-3 PlC X(20).

PROCEDURE DIVISION USING PIB IMA WA OMA.

COMP-4

C 00087
C 00088
C 00089
C 00090
C 00091
C 00092
C 00093
C 00094

Figure B-28. GRP1A Action Program (Part 2 of 3)
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C 00095 MOVE CODE-I TO CODE-2
C 00096 MOVE NAME-I TO NAME-2
C 00097 CALL ‘PRINT’ USING PRTNAME CODE-2 PRINT-LEN.
C 00098 CALL ‘GET’ USING DATA2 I-REC
C 00099 MOVE CODE-I TO CODE-3
C 00100 MOVE NAME-I TO NAME-3
C 00101 CALL ‘ESETL’ USING DATA2.
C 00102 CALL ‘PRINT’ USING PRTNAME CODE-3 PRINT-LEN.
C 00103 CALL ‘BRKPT’ USING PRTNAME.
C 06104 CALL ‘RETURN’.

Figure B-28. GRP1A Action Program (Part 3 of 3)

I
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B8. Sample COBOL Program Setting Up Transaction
Buffers

1. 000C
a. oc
3. 00 00
4.0000
5. 0000
6. 0000
7. 0000
6.0000
9. 0000

10. 0000
11. 0000
la. oooc
13.0000
14.0000
15. 0000
16. 0000
17.0000
lb. 00CC
19. C000
20. 0000
21. 00C0
22. 00CC
23.0000
26.0000
25. 0000
26. 0000
27. 00CC
28.00CC
29. 0000
30. 0000
31.0000
32.0000
33. 0000
34. 0000
35. 00CC
36. 0000
37. 00 00
38. 0000
39. 0000
40. 00CC
41. 00CC
42. 0000
43. 0000
44. 00 00
45.0000
46. 00 00
47.0000
68. 00 00
49. 00 00
50. 00 00
51.0000
52.0000
53. 00CC
54. 00 CC
55. 00 00
56.0000
5 1. 00 00
58. 00CC
59. 00 CC
60. 00 00
61. 00 CC
62. 00 00
63. 0000
64. 00 00
65. 00 CC
66. 00 00

IDENTIFICATION DIVISION.

PROGRAM—ID. TOES.
AUTHOR. B WHITE.
DATE—WRITTEN. CT 21, 1986.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE—CO?PUTER. UNIVAC—OS3.
OHJECT—CO!PUTER. IJNIVAC—0S3.

DATA DIVISION.

WORKING—STORAGE SECTION.

LINKAGE SECTION.

01 P18.
COPY P1874.

01 IPA.
COPY INA74.
02 TRANS—CODE
02 FILLER
02 ACCT—NO—IN

01 WORK—AREA.

02 SCREEN—NANE

02 VARIABLE—DATA-i.
04 ACCT-NO1

02 VARIABLE—DAIA—2.
04 ACC1—N02
04 ERRNSG

02 VARI—DATA—SIZE

02 YARI—DATA—STATUS.
04 STATUS—BYTE—i
04 STATUS—EYTE—2

02 ACCT—NO-VERIFY
88 VALID-ACCT—NO

01 OMA.
COPY 0NA74.
02 OMA—TEXT

PlC X(4).
plc x.
PlC 9(5).

PlC X(8),

PlC 9(5).

PlC 9(5).
PlC X(6C).

PlC 9(4) CONP—4.

PlC 9.
PlC 9.

PlC 9(5).
VALUES 10010

10050
10090
10130
10110
10210
10250.

10040
1008C
1012 C
1016 C
10200
10240

NUMB defined as
COMP—4 SYNC

Figure B-29. Sample COBOL Programs Setting Up Transaction Buffers (Part 1 of 5)

10020
10060
1O1OC
I 0140
10180
10220

10030
10070
10110
10150
10 190
103O

PIt X(3020).

PlC 9(5),
01 record linkage
user define your
transaction buffer area
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Figure B-29. Sample COBOL Programs Setting Up Transaction Buffers (Part 2 of 5)

PROCEDURE DIVISION USING P113 IMA WORK-AREA OMA.

MAIN—SECTION.
MOVE 30?O TO TEXT-LENGTH OF OMA.
PERFORM GEt—TRAJS-BUFFER.
1OVE ACTNC—IN TO tCT-NO—VERXFY ACCT-4C1 ACCT—NOZ

ACTNO-BUFF.
iF NOT VALID-ACCT-NO

PERFORM ERROR—ROUTINE.
MOVE 5 TO VRI—DATA—SIZE.
MOVE 1MSSCRN1 TO SCREEN—NAME.
CALL I3UILD# USING OMA SCREEN—NAME VARIABLE—DATP—1

VARI—DATA—SIZE VARI—DATA—STATUS.
IF STATLIS—CCDE tsOl OCOG

r” TO

move data to transaction
buffer

67. 000C
68. 000C
69.0000
7U. 00 00
71.0000
72.0000
73. 0000
74.00CC
75. 00 00
76.0000
77.0000
78. 00CC
79.0000
80. 0000
81. 00 00
82. 00 OC
83. 0000
84. 000C
85. 0000
86.0000
87. 0000
88. 0000
89. 0000
90. 0000
91. 00CC
92.0000
93. 00CC
94. 00 00
95. 00CC
96.0000
97.0000
98. 0000
99.0000

100 • 0000
101. 00 00
102.0000
103. 0000
10 4. 00 00

1vvc Icrri1r.ppLuji—INDI CTOR
CALl. RETURW.

PIOVE TC SUCCESSOR—ID
MOVE TO TE RP IRATIO-iND ICATOR
CALL REtURN’.

GE T—TRANS-8UFF E .

MOVE I TO NLR•
CALL GEThE11 USING TRANS6UFFEf—AkEA NUMB.
IF STA’TUS’CCDE NOT OOO

MOVE S’ TO TERIUNATION—INDrCATOR
CALL. RETUkW.

externally succeed
to TOBSU

want 1 4096-byte block
user-defined transaction buffer area

ERROR—ROUTINE.
MOVE INVALID ACCT NO, PLEASE REPEAT TRANSACTIO TC ERMSG.
MOVE IMSSCRN2 TO SCREEN—NAME.
MOVE 65 TO VARI-DATA—SIZE.
MOVE N TO TERPIPATION—INDICATOR.
CALL ‘3UILD USING OMA SCREEN—NAME VARIABLE—DATJ—2

VARI—DATA-SIZE VARI—DATA—STATUS.
IF STATUS—CODE NOT 0000

MOVE S TO TERMINATION—INDICATOR.
CALL RETURN.
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1.L)000 IDENTiFICATION DIVISICN.
2. 00
3.0000 PROGRAM—ID. TOBSU.
4.0000 AUTHOR. B WHITE.
5.0000 DATE-WRITTEN. CCT 21, 1986.
6.0000
1.0000
b.000C ENVIRONMENT DIVISION.
9. 0000

10.0000 CONFIGURATION SECTICN.
11. 00CC
12.0000 SOURCE-CONPUTER. UNIVAC—0S3.
13.0000 OR.JECT—CONPUTER. UNIVAC—0S3.
•14. 0000
15.0000
16.0000 DATA DIVISION.
17. 0000
18.0000 WORKING—STORAGE SECTION.
19.0000
20.0000 77 FACCT—FILE
21. 00CC
22.0000 77 FTRAN—FILE
23. 0000
24. 00CC LINKAGE SECTION.
25. 00CC
26.0000 01 P18.
27.0000 COPY P1874.
2. 0000
29.0000 01 I1A.
30.0000 COPY 1MA74.
31.0000 02 TYPE—IN PIt X.
2.0000 02 ANT-IN PlC 9(7)Vcc.
3.0000

34.0000 01 WORK—AREA.
35.0000 02 FACCT—RECORD.
36. 0000 04 F—AC CTNO
37.00CC 04 F—BALANCE
38.0000 04 F—NAME
39.0000 04 F—AtDRESS
40.0000 04 FILlER
41. 0000
62.0000 02 FTRAN—RECCRD.
43.0000 03 FTRPN—KEY.
44.0000 04 T-ACCT—NO
45.0000 04 T-DATE
46.0000 04 T—TJME
47.0000 03 T—AP0UNT
48.0000 03 FILLER
49.0000
50.0000 02 SCREEN—MANE PlC X(8).
51.000C
5.0O0C 02 VARIABLE-DATAI.
53.0000 04 ACCT-NO1 PIt 9(5).
54.0000 04 ERRPSG PlC X(60).
55. 0000
56.0000 02 VARIABLE-DATA2.
51.0000 04 ACC1—N02
58.0000 04 PREV—BALANCE
59.0000 04 TRANS—TYPE—OUT
6.00Q0 04 ANT-OUT
61.0000 04 CURR—BALANCE
62. 0000

Figure B-29. Sample COBOL Programs Setting Up Transaction Buffers (Part 3 of 5)

plc X(7) VALUE FACCT.

PlC X(7) VALUE FTRAN.

PlC
PlC
PlC
PlC
plc

PlC
plc
PlC
PlC
PlC

9(5).
9 (7)V99.
x (20).
x(40).
x ).

9(5).
9 (a).
9(5)

9 (7)V99.
x (54).

PlC
PlC
PlC
PlC
PlC

9 (5).
Z,ZZZ,ZZZ.99.
x (8).
z ,ZzZ,ZZZ.99.
z ,zzz ,zzz .99.
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Figure B-29. Sample COBOL Programs Setting Up Transaction Buffers (Part 4 of 5)

(

record in linkage
section for
interrogation
be PlC 9(9) COMP—4 SYNC

C:

63.000C 02 VARI—DATA—SIZE PlC 9(4) CONP—4.
64.0000
65.0000 0? VARI—DATA—STATUS.
66.0000 04 STA1US—PYTE—1 PlC 9.
67.0000 04 STATUS—BYTE—Z Pit 9.
68.0000
69.0000 02 TYPE—VERIFY PlC X.
70.0000 88 VAlID—TYPE VALUES D
71.0000
72.0000
73. 00 00 02 TRANS—BUFF—INTERROGATE.
74.0000 04 WOfl—1 PlC 9(s) COMP—4 SYNC.
75.0000 04 WORV4 PlC 9(9) C0MP—4 SYNC.
76.0000 04 WORD—! PlC 9(9) COMr—4 SYNC.
77.0000
78.0000 0? NUMB PlC 9(s) COMP—4 SYNC.
79. 0000
80.0000
81.0000 01 o.
82.0000 COPY Or’1A74.
83. 0000
84. 00CC 01 TRANS—BUfFER—AREA. 01 record in linkage
85.0000 02 ACCT—NO—BUFF PlC 9(5). user-defined
86. 000C
87.0000 PROCEDURE DIVISION USING PIE [MA WORK-AREA OMA.
88. 0000
89.0000 MAIN—ROUTINE.
90.0000 MOVE 30?0 TC TEXT—LENGTH OF OPA.
91.0000 PERFORic 1NTtRRO6ATE—FOR—aUFFtfi.
92.0000 PERFORM GET—TRAWS—BUFFER.
93.0000 NOVEL ACCT—NC—RUFE TO ACCT-NO1 ACCT—N02.
94.0000 MOVE TYPE—IN TO TYPE—VERIFY.
95.0000 IF NOT VALID—TYPE
96.0000 MOVE INVALID TYPE, PLEASE REPEAT TRANSACT1ON TO ERRMSG
97.0000 PERFORM ERROR—ROUTINE.
98.0000 PERFORM READ—FACCT—RECCRD.
99.0000 MOVE F-eALAMCE TO PREV—BALANCE.

100.0000 MOVE AMT—IN TO AMT—OUT.
101.0000 IF TYPE—IN
102.0000 PERFORM DEPOSIT—ROUTINE
103.0000 ELSE
106. 0000 PERFORM WITHDRAW—ROUTINE.
105.0000 PERFORM WRITE—FACCT—RECORD.
106.0000 PERFORM WRI1E—TRANSACTION—RECORD.
107.0000 PER FORM BUILD-OUTPUT—SCREEN.
108 • 00 00 PERFORM RELEASE-TRANS —80$ PER.
109.0000 CALL RETURV.
110. 0000
I 1 1 • U0 00 1NTflROGATE—FOR—BUF FER*
112.0000 MOVE 0 TO NEMB,
113.0000 CALl. ‘GETMEFt USING TRANS—BUFF—INTERROGATE MUMB.
114.0000 IF WORD—I = 0000
115.0000 MOVE S TO TERMINATION—INUICATOR
116.0000 CALL ‘RtTflN’.
117.0000
118.0000 GET-TRANS—SUFFER.
I 1 9. 00 CC WOVE 0 TO MOMS . . 0 indicates acquire
120. 0000 CALL GETMEF0 IJS1NG TRANS—BUFFER—AREA NUMB. 01 record in linkage
121.0000 IF STATUS—CCDE hO! 0C0O
122.0000 MOVE S’ TO TERMINATION—INDICATOR
123.00CC CALL RITtfRN.
124. U000

access buffer information

0 indicates interrogation
02 record in linkage
word—i should contain
an address
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125.J000 READ—FACCT—RECORD.
126.0000 CALL GETIJP US!N FACCT—FILE FACCT—RECCRD ACCT—NO—BUFF.
127.0000 IF STATUS—CODE POT = 0000
128.0000 0VE ‘S TO TERMINATION—iNDICATOR
129.00CC CALL RETURN.
130. 0000
131.0000 DEPOSIT—ROUTINE.
132.00CC ADD ANT—IN 10 F-BALANCE.
133.0000 MOVE DEPOSIT TO TRANS—TYPE—OUT.
134. 0000
135.0000 WITHDRAW—ROUTINE,
136.00CC IF ANT—IN IS GREATER THAN F—BiLAN(E
137.0000 MOVE INSUFFICIENT FUNDS — TRANSACTION IS CANCELLED
138.00CC TO ERRMSG
139.0000 PERFORM ERROR—ROUTINE.
140.0000 SUBTRACT APIT—YN FROM F—BALANCE.
141.0000 MOVE WITHDRAW TO TRANS—TYPE-OUT.
11,2. 00CC
143. 0000 WRITE—TRANSACTION—RECORD.
144.0000 MOVE ACCT—NO—BUFF TO T—ACCT—NO.
145.0000 MOVE TRANSACTION—DATE TO T—DATE.
146.0000 MOVE TIME—OF—DAI TO T—1IME.
167.0000 MOVE ANT—IN TO T—AMOUNT.
148.0000 CALL PUT USING FTRAN—FILE FTRAN—RECORD.
149.0000 iF STATUS—CODE NOT 0000
150.0000 MOVE S TO TERMINATION-INDICATOR
151.0000 CALL ‘RETURN.
152.00CC
153.00CC BUILD—OUTPUT—SCREEN.
154.0000 MOVE F—BALANCE TO CURR-PALANCE.
155.0000 MOVE IMSSCRN3 TC SCREEN—NAME.
156.00CC MOVE N TO TERPflATION—INDICATOR.
157.00CC MOVE 50 TO VARI-DATA—SIZE.
15.00O0 CALL BUILD USING OMA SCREEN—NAME VARIABLE-DATA2
159. 00CC VARI—DATA—SIZE VARI—DATA—STAILS.
160.0000 IF STATUS—CODE NOT OCOO
161.0000 MOVE TO TERMINATION—INDICATOR.
162. 0000
163.0000 WRITE-FACCT—RECCRD.
164.0000 CALL PUT USING FACCT—FILE FPCCT—RECORD.
165.0000 IF STATUS-CODE NOT OCOO
166.0000 MOVE •1O TERMINATION—INDICATOR
167.0000 CALL RETURN.
168.0000
169.0000 ERROR—ROUTINE.
170.0000 MOVE IMSSCRN2 TO SCREEN—NAME.
171.0000 MOVE 65 TO VARI—DATA—SIZE.
172.0000 MOVE N TO TERMINATION—INDICATOR.
173.0000 CALL 8UILD USING OMA SCREEN-NAME VARIABLE-DATA1
174. 0000 YARI—DA1A—SJZE VAR I—DATA—STATIS.
175.0000 IF STATUS—CODE NOT 0000
176.0000 MOVE S TO TERMINATION—INDICATOR.
177.0000 CALL RETURN.
178. 0000
179.0000 release

transaction

182.0000 buffer when
183.0000 finished

Figure B-29. Sampb COBOL Programs Setting Up Transaction Buffers (Part 5 of 5)
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Appendix C
Basic Assembly Language (BAL) Action
Programming Examples

c1 Description
Appendix C contains compiler listings of three action programs. These examples
illustrate complete action program coding for simple and dialog transactions including
the use of delayed internal succession. In addition, an IMS configuration supplies the
parameters needed to run these action programs.

The ACT3 action program processes a simple inquiry transaction to retrieve the
capital city name of the state entered at a terminal. The program terminates normally
by default.

The SUPPLY action program, a more complex application, can terminate normally by
default or abnormally by moving an ‘5’ to the TERMINATION-INDICATOR after
determining that an S was entered as input. SUPPLY processes two successive simple
transactions.

The APCHKS action program inserts or changes records entered at the terminal and
uses delayed internal succession to call the APITMS action program. The APJTMS
action program uses delayed internal succession for error processing to return to the
APCHKS action program for changes or corrections to records.
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C2 Sample BAL Action Program Performing a Simple
Transaction (ACT3)

Action program, ACT3 (Figure C-2), processes a simple transaction. After receiving a
transaction code of ‘C’ and the state name in its input message area (Figure C-i , line
i), ACT3 issues the ZG#CALL GET macroinstruction to retrieve the capital name
from the STATE file (Figure C-2, line 31).

Line 1 C ALASKA

Line 2 CAPITAL: JUNEAU

Figure C-I. Terminal Entry and Output Message for ACT3 Simple Inquiry
Transaction

Here, ACT3 uses the state name entered at the terminal as a key to retrieve that state
record from the STATE file.

If IMS returns a successful status code of 0, ACT3 then builds the output message
(Figure C-2, lines 32 and 36-44) by setting the 4-byte DICE sequence (line 36) and
moving the MSGCON1 constant (line 40) and state capital name (line 76) into the
output message area (line 43). Finally, after terminating normally by default (line 58),
ACT3 sends the message to the terminal. See Figure C-i, line 2.

If there is an 110 error (a status code other than 0 or 1 in this action program) after
ACT3 issues the ZG#CALL GET macroinstruction, ACT3 moves MSGCON3 to the
output area (line 55), and sends the message ‘I/O ERROR’ to the terminal on normal
termination (line 63).

If IMS returns a status code of 1 (line 50), ACT3 moves MSGCON2 to the output
message area and terminates normally, sending the error message ‘INVALID STATE
NAME’ to the terminal (line 52).

Notice that because N is the default value for the TERMINATION-INDICATOR field
(ZA#PSIND) in the program information block, it is unnecessary to move the value ‘N’
to ZA#PSIND to terminate this transaction normally.

Because a specific value is not moved to the DESTINATION-TERMINAL-ID field
(ZA#ODTID) of the output message area, the output message is sent to the source
terminal. Also, because ACT3 doesn’t move a specific length to the text-length field
(ZA#OTL) in the output message area, the text length of the output message is taken
from the value configured on the OUTSIZE parameter for this action.
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LIN[ SOURCE STA.IEMENT 0513 ASH

(1 3) r START ACT3
PROGRAM AND I

- SUPPRESS I
MACRO I

EXPANSION

(4 9)

ALLOCATE
REGISTERS 1

-

FOR INTERFACE I
AREAS J

(1 1 30)

[__

INITIALIZE
REGISTERS I

-

FOR ACT3 I
PROGRAM

(31 32)
[READ RECORD

- FROM STATE I
FILE

(34
r— BUILD

I SUCCESSFUL I
I MESSAGE AND I

36-43) f BRANCH TO I
[ ERRORS

I

(44)
TERMINAT”
NORMALLYJ

(46 57) [ BUILD
- ERROR I

MESSAGES J
(58)

TERMINATE
NORMALLY

DEF1NE
(59-64) CONTENTS OF

MESSAGES

(66 81) r DEFINE
ACTIVATION I
RECORD AND I

-

NPUT AND OUTPUT I
MESSAGE TEXT

LAYOUT

1 PRINT NOCEN
2 ACT3 START 0 P.CIION PF?OGPAH CiYR! POThT

3 * ALLOCATE REGISTERS TO CO’4[I:
4 USING *,2 THiS ACTION PFOGRAH

5 USING ZAaDPIB,3 THE PROGRM1 INF’3RMATIOP BLOCK

6 USING ZAItIM1,4 THE INkUT iESSAG[ A1EA

7 uSIt WOiK, THE OK AREA

8 USING ZA#OMh,6 THE OUTPUT iESSAGE AREA

9 * INITIALIZE
10 STM 1e,12,1ZLi3) SAE ACTION SCHEDULING REGISTERS

11 * RD$ CONTAINS SA’IE AflEA ADDRESS WHEN

12 * CONTROL IS RECEIVED BY

13 AC1ION PROGRAH.

14 ER 2,15 ES1ABLSH AODP[SSA!L!1V FOP ACTION

15 4 PROGRAM. RFS CORTAINS LP!TRY POINT

16 * ADERESS UHEN COITPOL IS RECEIIEO

17 BY CTON PROGRAM.

18 LM 3,6,0(1) ESIABLISH ADDPLSSAB!L!! FOR

19 * ACUVAT!QN RECORD. R1 COPTAIlS

20 * PARAMETER LIST ADOESS UHEN CONTROL

21 4 IS RECLIVED B!

22 * AC110N PRCGRAM.

23 LA 1O,SAIEAREA GET ADDRESS OF ACT3 SAVE AREA

24 ST 10,81,13) SET FORWARD POINTER FROH ACTION

25 * SCHEDULING SAVE LR[A

26 ST 13,q( ,13) SET BACKWARE’ POINTER TO ACIJON

27 * SCHEDUL!NG SAVE AREA

28 LR 13,10 NAHE ACT3 SAW AREA THE CURRENT

29 SAP[ AREA

30 4 ET STATE ECORO FROM FILE USING STATE NANE KEY I! INPI! HESSASE

31 ZGACALL GET,(STAT[,IiECORD,SNKEYI !SSUE CALL IC INS

32 CLI ZA#PSC+I,J TEST STATUS CODE RETURNED IN PSOGRAN

33 * TNFCRNATION BLOCK 6! !HS

34 SNE ERROR NON-ZERO NEANS ERPOR

35 BUILD OUTPUT HESSAGE
36 VC OUTTET14),N[mL1N[ P111 DEVICE !NDERENJEN! CONTROL

37 CHARACTERS INTO MESSAGE TO CLEAR

38 4 TO END OF LINE ?ND POSI!ION TO

39 * BECINNNG OF NLXT LINE

40 NC ourTET+q(L’MSGcON1),SCONI PUT TEXT CON!ANI INTO

41 4 NESSAGE

42 * PUT CAPiTAL NAME INTO M&SSAGE

43 VC OUTTE T+4+L ‘H GCON1 (1 ‘SCAP!TAL).,StAPITAL

44 B TERH
45 PROCESS ERROR
46 ERROR MVC OUTTEXT(4J,NEELINL CLEAR TO ENC OF LINE AND

47 * POSITION O BEGINNING

48 * OF NEXT LINE

49 CLI ZAAPSC+1,1 TEST STA!LS CODE

50 BNE IOCRRCR
51 * ONE MEANS I1VAL!D KEY

52 4VC OUTTLT+qtL’MSGCON2),SGCON2 PUT’INVAL!E STATE NAME’

53 4 INTO MESSAGE

54 3 TERM

55 IOERROR frVC OUTTET+4LL’f1SGCON3),l1SGC)N3 PUT ‘10 ERROR’ INTO

56 ‘
MESSAGE

57 TEREIINATE EX[CUTIO4 OF $CT1ON PROGRAM BY RETURN CALL TO IHS.

58 TERM ZG1$CALL REIURN

59 CO4STANTS
60 STATE DC CL7’STATE’ ISAM FILE MANE

61 MSGCIN1 DC C’CAPITAL
62 MSGCONZ DC C’INVALID STAlE NAME’

63 tISGCON3 DC C’I/O ERROR’

64 NEILINE ZOflPOSC 0,0 ICAM PROCEDURE TO GENERATE RICE SEQUENCE

65 FOR NEW LINE CONTROL tJITH CLEAR

66 * ACTIVATION RECORD EEFINITIN
67 ZNCPI6

68 ZMJILIMH

69 ICUOC US X TRAtSACTION COOL

70 OS X SPACE

71 SNIEY OS XL4 STATE NAME KEY

72 ORK OSECT WORK AREA

73 RECORD EQU
74 SNAML OS XL14 STATE NAME

75 SpOP OS XL8 STATE POPULAIION

76 .CAPITAL OS XL2S STAT_ CAPITAL

77 SAEAREA ‘?S 18A REGISTER SAtE AREA

78 RuST os qA PARANEIER LIST REFERENCE DY ZGtICALL MACRO

79 ZMDOMH OMA LONTROL -EAOER
80 OUTTE.T OS XL42 OIJiIPLT MESSAGE TEXT AREA

81 EN U

Figure C-i Sample BAL Action Program ACT3 Processing a Simple Transaction
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Basic Assembly Language (BAL) Action Programming Examples

C.3. Sample BAL Action Program Processing
Successive Transactions (SUPPLY)

The SUPPLY action program (Figure C-7) processes successive simple transactions
that display a screen format for the terminal operator to enter supply charges, verify
the data entered, create or change a record, and display results.

When the terminal operator enters the transaction code SUPLY (Figure C-3), the
SUPPLY action program returns the screen format (Figure C-4). The operator enters
a TYPE code of I or G indicating the type of changes made, a branch number for the
branch company being charged, and the amount (SUPPLIES) charged for supplies
(Figure C-5).

SUPLY

Figure C-3, Initiating the SUPLY Transaction

Figure C-4. SUPPLY Action Program Screen Format Return

SUPLY TYPEEI]
BRANCH SUPPLIES

£015) £1250
COPY PAPER

Figure C-5. Reinitiating the SUPLY Transaction with Input Data

SUPLY
BRANCH

E ]

TYPEE ]
SUPPLIES COPY PAPER

£

C-4 UP-9207 Rev. 2



Basic Assembly Language (BAL) Action Programming Examples

Next, he places the cursor and presses the transmit key. This reinitiates the SUPLY
transaction, and the SUPPLY action program is scheduled again to verify the data
and create the record. When the record is successfully changed or created, SUPPLY
returns the name of the branch company and the type charges made to it (Figure C-6).

SUPLY TYPE[I]
BRANCH SUPPLIES COPY PAPER

i: ) i: I [
ANNISTON

Figure C-6. Output from Second SUPLY Transaction
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Basic Assembly Language (BAL) Action Programming Examples

LINE SOLICL STATEPLJT OS/3 ASP

2 SUPPLY STAPT C
3 *********.*..****.***.**4 ****•******** .*****,.*..**.*.**,****..**.*
4* *
5 * AUTHOR : PAM bUlL
6 * DATE : u510517b *
7 * SJJ[ : (AY L TAYLOR, INC
8 * FUNCIION : THiS PROGRAM WILL RE US[D TO ENTER SUPPLY *
9 * CHAk(ES AND \IER1F THE 1hFORM*1ION. *

1J * ****. C H A N 6 E I 0 6 ***** *
I 1

13 PRINT ()EN
1*4 * ISTABLISH PISTLR [UATLS
15 PC EQU C
lb RI [QU I
11 P2 [QU 2 PFOGRAM C(V[ flI
18 R3 ECU 3 POCRAM CVEP 2
19 P4 EQ 4

20 P5 EQU INTERNAL SLJBROUIINE L1’KAGC
21 P6 EQU t 110 NORMAL P[1UPN
22 R7 EQU 7 1/0 ERROR P(TU
23 PF3 EQU S CCA COVER (OPTIONAL?
24 R EQLJ 9 P18 COVER
25 Plü EQLi 10 IMA COV[?
26 P11 EQU Ii uOR COVLk
27 P12 ECU 12 OMA COVEI
78 R13 [CU 13
29 P14 FQL; 14
30 P15 ECU 15
31 * PROCkAM COV[RIN1
32 USING ,P2,R3 PPOGAM C03E
33 USING IAIDPIB,R9 P18

(31—47) 34 USING IAIMH,R1O lilA
35 USING WOp,PIj UR
36 USiNG ZAUOIIH,R12 OMA
37 * IMS IN1E?FACE
38 SIll P14,R1?,12(R131 SJOR[ PEG IN CALLS’ SAVf ARIA
39 LII R2,RI5 THIS PROG4A( A1)OR[SS
4D IN ((9,R12,C,(RI) COVIP IMS ARIAS
41 IR 83,R2 P(OGRAM S[CCNL COVER
42 LA F3,1(R3)
43 LA k3,4095(,P31 ALJD 4391
L414 LA P7,SAVE THIS PRO(J?AM SAVE ARIA
45 ST kl,S(,P1l) PUT ADDR THIS SAVI IN CALLS’ SAVE
46 ST P13,4(,1? PUT CALLS’ SAVE ADOR iN 11-415 SAVE
47 LR 413,P7 SET RIG 13 FOR THIS SAVE ARFA
49 **************** .****** ‘****.****** ****************** ***•******** *****

50 * CHECK SICURIJY ICR OPEN *

51 ***********#*4******** ***4******** ***********************$**********

52 NyC IABEY(8),BLAN?K
53 VC TABêEY(3),:C’I8O’
54 MVC 1ABkIY.3(?J,C’SC’

(52—64) 55 LA R7,OPNC2[
56 BAL R6,TABGE1
57 CLI IABSIS,C’
58 ?INE OPNO2O
59 MVI WOR?(1,X’uO’
60 MVC wORKI.1(l),wORK1
61 MVC OR’1.P,(),IAfl1S1I[j+2
62 PACK WORI1.6(2),wORk1.8(2)
63 CVB R6,WOR’I TERMiNAL I TO NINARY
6’? LA R7,TIRMTAB-4 INTl TERMiNAL FIELDS ADDRESS
65 OPNU1C LA R1,4(O,R1) NEXT TERMiNAL FIELDS
66 BCI l6,OPNQ1L. NOT TERMINAL FIELD-GET NLXT
6? dc G(3,l7),C’

(65-74) 68 31 OPNO2O
69 MVC VHO(3),01R71 SAVE USIk INITIALS
70 CIC 3(1,R7),LIMI1 OVER LIMIl?
71 BNH START000
72 OPNG2O IIVC MSGOUT(LMSG2),MS12 “APPLICATION NOl OP[N
73 MVC ZAIOlL(2),:Y(O.LMSE2’4?
74 B TERM

Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 1 of 9)

(2-13)

(14-30)
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(79-85)

(89)

(93-100)

(104-106)

(118-126)

Basic Assembly Language (BAL) Action Programming Examples

Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 2 of 9)

* [iETCRMIN[ CTI0N

* PkOCE5S MESSAGF
R6,SCPE[NO MoVE SCPE[N F0RPA1 TO OMA
iA#ITL(21,:Y(TRANLEN—PISGIN.k’4)
ILRM
ZAflITLC2),Y(TLLN—PS6IN.4+4)
VEPIF YCO
TOOSHOPT

***t*c*,,•** JERIFY INPUT FIELOS

******.****** VERIFY TfPE

pqVc GIYP[,1TYPE
cli ITYPE,C’L’
BC V[RIFYC5
CU ]TYPL,C’I’
lIE VER1FYS
PIVI L901142,X’IC’
4VI 80121,X’1D’
MUT ERRST,C’T’

76
77
78
79 STARTCOO EQU
80 BAL
81 CLC
82 BNH
83 CLC
84 BNL
85 B
66 *

87
8o *

89 VEHAFVQO [QU
90 *

91
92 *

93
94
95
96
91
98
99

I00
101 *

102
103 *

lt’4 V[fIFYO5 EQU *

105 MVC
106
107 LA
108 BAL
109 MVC
110 CLI
111 BN[
112 B
113 NOGLIT MVI
114 MV1
115 MVI
116
11, *

118 v[11V1C EQU
119
120 LA
1?1 IN
122 BAL
12 87
124 VI
125 MYl
126 B

.************* VERIFY 8kANCH

CJBRC C 3 ) , I fRC
BR[ V C 3 1 , IEC
k7,N000 I
k6,BPCCL I
O8RNAM[ ,BP4AML
3PGL ,C’

N060 I
VERIF YlO
DICE04I.. ,x’IC’
01C1042+1 ,XID’
ERRS1,C’Y’ SHOW EPOS
ARE SUPPLY CHARGES NUMERIC?

IS BRANCH ACTIVE?

C SUPPI V , 1 SUPPLY
P 1 , ISUPPL V
P0 , ZN ‘10’
PS ,PJOU
EpIF Y2S
C ICEON !+ , X ‘IC’
01CE044’I ,X’19’
ICPM
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******S***** iS F1LP NUMERIC?

UCP, ICP
P 1 , ICP
pO,ZH’IQ’
R5,RJOO
VERIFY3O
DICEQ4S.2 ,x’IC’
D1CEO#61 ,x’AD
TERM

*******•*•.*• ARE SUPPLY CHARGES ZERO?

*

TEST ,X ‘00’
1SUPPLY41(9),ZC’uOOOOOOOO’
VERTFY35
TEST ,X ‘80’

*

ICp.I (9) ,C’OOOOOOOD’
E NOVERDO
TEST ,X “4U’

***c********** TEST CONDITiONS FOR LRROR
*

LNOVERO(i EQU *

CLI
ONE
MVC
MVC
B

NEXTESTO EQU *

CLI
ONE
NYC
NYC
B

INSERTSC EQU *

CLI £RPST,C’Y’
BE TERM
NYC wTYPE,JTYPE
MYI STATUS,C’
MYI bRECID,C’B’
NYC wBRC,1BRC
PACK WSUPPLY(5),ISUPPLYI(9J
PACk wCP(S),1CPI(9)
SAL RE,DAYJIME
NYC hTRTIME,HHMM
NYC WTRUATE,YYMMLO
LA R7,ABTERM
SAL R6,OTFINSR1
NYC OBRCCT),BIANK
NYC OSUPPLY(1O),OLANK
NYC OCP(1O),bIANK
B TERM

************ **** ************ *****

* MESSAGE 100 SHORT
TOOSHORI NYC MSGOUT4LMSG3I,NSG3

NYC ZAIOTL(21,ZY40.LM5034’4)
B TERN

***4********** TERMINATE POGRAN

CLI TSNAP,C’S’
ONE (.OPACK
MYI ZMVPSIND,C’S’
ZGnCALL RETURN
D5 CH
L 15,ZY(R[TURN)
BALP 14,15

Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 3 of 9)

*

(127—1!

************** iS COPY PAPER ZLkO?

127 *

128
129
130 YERJFYZS EQU
131 NYC
132 LA
133 LH
134 BAL
135 BZ
136 MV]
13? NV1
138 8
139 *

140
1’Jl *

142 VER1FV3O EQU
143 MVI
144 CIC
15 ONE
146 01
147 *

148
149 *

150 V[RIFY35 EQU
151 CIC
152 BN[
151 0]
154 *

155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
17U
Lu
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

(163-

1 EST ,X ‘CL’
NEXTESTU
MSGOUTILMSGb) ,MS66
2 AsIOlI (2 1 , ZY I O.LNSG6+4)
TERM

TEST ,X’O
INSERTSC
MSGOUT(LNSOI) ,MSUT
ZA#OTL(2),ZY(0+LMSC144)
TERN

(169-186(

SET BIT FOR SUPPIYC

ARE BOTH ZESO?
JO—SCE IF NEITHER ARE ZERO
BOTH ZERO

CURSOR REPOS1TIONEO

(189-191(

(196-202(

192 *

193 *

194
195 *

196 TERM
197
198 ABTERM
199 GOBACK
200608 ACM
201.
202.

ASK FOR SNAP?
NO
TERMINATE WITH SNAP
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Basic Assembly Language (BAL) Action Programming Examples

* *

* JNT[RNAL POUIINIS *

ST P6,R6SAVLI
,4vc MSGOUT(LH[AU[RJ,SCRLLN
pqvc OLINE1(LLIN[1 ),LINEI
pqvc OL!N[2ILLINtZ),LINEI
MVC OLIN[3L1INE3,L1N[3
pqvc OLJN[q(LLJNL+),LjN[q
pivc OLTNES(LL1NEf),L1NS
pqvc OLIN[€(LLINL6),LINrb
p4vc ZA$O1L(),:Y(ENDSCR—SCP[EN,)
I f6,R6SAVL1
BR k6 RITURN

EQU *

ST N6,R6SAVE2
GEllpqL: S
Os
SR
Svc

ORG

*

pEGI5T[R 0 z FILLO LENGTH ( LA RO,ZH’XXXX’ I
REGIST[R 1 z ADDRESS OF FIELD
REGISTER 1 Z RETURN STATUS COOL ( ZEROCS IF NO ERROR I

LA R13,SAVE LOAD ALORISS OF PROGRAM SAVF AREA
DC 3V(O)
EXTRN MOORJ1
I R1S,A(MODRJ1)

iABLE RASTER 1/0

BRANCH TO RJ
511 CONDITION CODE FOR ERRORS

1vc 1OK[V(N),1AinEy
MV! IOKEY+8,C’C’
ZG*CALL G(T,( TABL[MT,TABR[C ,TAIXEY)
DS OH
LA 1S,TABLEMT
ST 15,PLIST,4*fl—1 I
LA 15,TABREC
ST 1S,PL1ST,4*(—1)
LA 15,TAIII(ILY
ST 1S,PLJST,4*IS—J)
01 PL1ST”*( 3—1 1 ,X’NO’
LA 1,PLIST
L 1S,V(GLT)
BALR 14,15
MVC JOFJL[(1) ,TABLEM1
B IOSTATUS

Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 4 of 9)

************** MOVE SCRLEN TO 014A

SCRIENO EQU

*

***********4** OATE/TJML Si APP c*****#***q*******.****************.**

cE
SCREEN OUTPUT,

(202-255) DATE/TIME, AND
RIGHT-JUSTIFY

ROUTINES

(262-277) [ READ TABREC’ 1
FROM

“TABLEMT”
FILE AND PLACE

ON IOFILE”

ST
UNPK
“IC
01
ST
UNPK
“‘IC
01
I
BR

204
205
206
207 *

208
209 *

210
211 *

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226 *

227 DAY1IME
228
229
230.
231
232+
233
234
235
236
237
238
239
240
24 1
242
243
244 *

245 *

246 *

247 *

248 RJOC
249
250
251
252
253
254
255
256 *

257
258 *

259 *

260 *

261 *

262 TABLE 1
263
264
265+
266
267.
268+
269.
27O
271.
272.
2 73
274+
275.
276
277

1,1
7
RO,w0R1 DATF—OYYMPOD.
ORIU.4(7),ORK1(4I
VYM[)DI6) ,W0RK1.5
Y YMMDO4 S , X ‘F U’
R1,WORKI TTHF—CHHPiFISS.
WORKI +4 ( 7 1 114)
HHPIN(4 I ,WOPe1 +5
HHMM’3,X’F9’ FIX ZONE
R6,RbSAVE 2
46
4 10141 JUST if V *********** ***************:*****#*******

BAIR R14,R15
LIP 415,415
BR R5

************** FILE 1/0 *************************.***********.******.*
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278 *

279 ************* DAILY TRANSACTION FJLF
280 *

281 OTFINSRI 1VJ IOKEY.1S,C’I’
282 Z6*CALL 1NSEP1,(1tAACJ,DTFPEC)
283. OS OH
28q. LA 15,TPANACT
285+ ST 15,PLIST4q*(1-1)
286. LA 15,DTF[C
287t ST 1S,PLIST.442—1)
288 01 PL]SI’4*(2—1),X’bO’
289 LA 1,PLISJ
290+ L 1S,ZV(INS[PT)
79j+ RAL jL4,j5

292 MVC IOFIL[(7),1HA4ACJ
293 B IOSTATUS
29q *

295 ***#*:******** BPANCH MA5TL
296 *

297 BPCL[T 1VC 1O’Y(3,PKLY
298 VT 1O[Y.3,C’C’
299 G[IbRC ZGSCALL G[T,(BANCHM,BkR[C,RLTb[Y)
3OOGETbPC OS LH I

301, LA 15,BANCHP1
302. ST 1S,PLIST.,qj—1I
303. LA 15,BkFI[C
304. ST 15,PL1ST4*—1
3C5 LA 15,BkKfY
306. ST IS,PLIST.Lc3—I
3O7 01 PLIST+’*(3—j),x’bJ’
308+ IA 1,PLTST

L 15,ZV(GL1J
31O BAIR 1’e,1S
311 MYC JOFJLECT,PHANCHM
312 13 IOSTATUS
313 *

314 ************* I/O STATUS
315 *

316 JOSTATUS EQU *

317 CLI
318 BR
319 CLI
320 BER
321 CLI
32 BNE
323 IOu CLI
32’s BN[
325 SR
326 BR
327 IGA MVC
328 1VC
329 P’vc
330 B
331 101 CLI
332 ANE
333 MYC
33A4 B
335 STSIRN DC
336 102 MVC
33_i JR
338
340
341
342

Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 5 of 9)

Basic Assembly Language (BAL) Action Programming Examples

(297-312)

(3 16-326)

ZA*PSC.1,0 SUCCESSFUL?
6 YES
ZANPSC.1,1 NO—INVALID KEY?
R7 YES
ZA$PDSC.I,S FILE NOl DEFiNED?
101 ND
IOERROR,C’P’ NITURN?
10* NC
R10,R10 CLEAW PC
H?
MSG0UT(Lpj56) ,MSGT
MS60UTDM IF ILE ( 7) ,IOF TIE
ZAu0TL2),:y1D,LpiSG1,a,
1 ERM
ZAIPDSC.1,6 FILE CLOSED?
I 0?
MS60UT.DMIH0(1O),PqvAL
100
C’0123456789ABC0EFY’ STATUS CODI TRANSLATE TABLE
IOSTS(4 ) ,?A$PSC
IOS1 S,STS TPN

B ABTERM(331-334)

(336-338)

* PROGRAM CONS1ANTS

c-ic UP-9207 Rev. 2
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Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 6 of 9)

(343-382)

343 TABLEM1 DC C’TABLEMl’
3L1q TRANACI OC C’TRANACT’
3145 BFANCHM DC CBRANCHM
3L16 BLAN$ DC CL64’ ‘

347 DC X’1OC218C11C43’
3’8 DP1FI1[ EQIJ *—PS61
39 DC CL?’
350 DC C’-FILE NOT

351 DP’1hO EQIJ —MS61
352 DC C’IDCFINEÜ
353 DC C’TO IMS
3511 DC X’lD’
355 LPSG1 EQLJ *—PiS61
356 M1AVAL DC C’AVAI1AbL[

357 MSb2 DC X1Oo218c11CU’
358 DC C’APPLlCATION NOT OPEN’
359 DC x’IO’
360 LWS(2 LOU *—MSS2
361 MS(3 DC X’100218C11C’
362 DC C’CIJPSOR P[PuSITJOEb-P[TRANS’IT’

363 DC x’lD’
36L4 DP3QICE EQU —PSt3
365 DC x’1QO2OC’
366 LPSU3 EQU *—MSG3
361 MSLq DC C’ tI[SSACE FkO? 1[PMINAL—’

368 ‘iTEPM oc CL5’

36 DC CL2B’*’
310 MStt DC CLÔO’
3_il M6 DC X’1QO21811C’
372 DC C’NO DATA ENTEREb - RFLTEP
373 DC X’ID’
37* OM6bICE Ecu —MSG6

375 DC X’1OO2O’tO’
376 LPSL6 EQU *—SG6

3 MS1 DC X’IOO2I811C’
378 DC C’ONLY SUPPLTES OP COPY PAPER VALID — RE[NTLR’

379 DC x’ID’
38k.) D7UJCE [(JU -MSG7

381 DC x’100204L0’
382 LMSi7 [QU *—M7

384 *

385 ************** SCREEN FORMA I *****************.***********************

386 *

387 EQU
388 DC X’10020001’
389 OC X’2704’
390 DC xL18’OO’
391 LH[ADER EQU *—scREEN
392 LINE1 ORG * llIIIllllllllllliljlJlllllAlllllIlllI 11111111111111111
393 DC C’SUPLY’ TRANSACTION COOL
3911 DC CL4’
395 DC X’CE START PRQTECT hELP
396 OC C’TYPE’
397 OLBU11 DC x’?7O5’ALF’ TAf—L8—END POTLCT

398 DOTyPE OC Cli’
399 OPBU12 DC X’0E4F’ ST PPOTECT—RR
‘IOU ILINE1 EQU ‘—LINE1
‘401 LINL2 ORE 4 22222222222222222222222?22222222?222222222222222?22222
402 DC CL143’
‘i03 LLINE? EQU *—LINE2
40’4 LINI 3 ORG * 333333333333333333333333333333333333333333333333333333
405 OC C’ BRANCH’
406 OC CLL’ ‘

407 DC C’SUPPLILS’
iC8 DC CL9’ ‘

‘i09 DC C’COPY PAPER’

(1O DC OLNO’

(387-410)

SCREEN
00 ICED
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Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 7 of 9)

PR—SlAP! PROTECT

(41 1-435)

589-603)

(607-631)

20

‘;ii 111NE3 [QU e—LIN[3
q12 11N14 0R6 4

‘413 DDICCO4I DC X’2?O5A0F’ TAB—L5—[N9--PPOTECJ

DOBRC DC C13’ ‘

‘4I DDICEO’2 DC X’OE4F’
‘416 DC CIR’
417 D01L10q3 DC X’27O5AF’
418 DOSUPPL% DC CL1O’
q19 D1C[O41 DC X’O[’F’
420 DC CLS’
421 D[)ICEO’45 DC X27054ALF’
422 DOCP DC CUD’
423 D1CEO4t DC X’O[4F’
424 DC x’27O54C[F4DbE’ < >
i25 DC X’lOOROOOO’
‘+26 LL1NE [QU —LINE
i27 LINES ORG 55S5555555f5555555 55555555555555555555555555555555555
428 DO1CES1 DC x’1OC14OOO’
i29 1LINE5 EQU *—LJNES
430 1 JN[6 ORG * 6666666666b666E6E6666b6666666666666666,6666666b6666666
443j DC CLI’
q32 DOkNAME DC CL25’ ‘ BRANCH NAME
433 D1C1241 OC X’)OO2OjO’
(3* ILJNE6 [Qu —L1NE6
586 *c**********. •*•

587 * ORI
588 **.***•***.

WORK OSECT
W0R141 DS
YYMMDD OS C16 Y[AR,MONII,,OAY
HHMM OS CL’ HGURS,MINUTES,
R6SAVE1 OS F SCREENO
R6SAVE2 OS F DAYTiME
PLIST OS LA PARAMLIER LIST [OR “CALLS”
SAVL OS 18F HiS SAVE AREA
IOFILE OS CL8 I/O Fill
IOblY OS CLIS ijO KEY
JOSTS OS CL4 liD STATUS
JOIRROR OS CLI I/O ERROR RETURN ON
WHO OS CL3 USER INITIALS
TEST Cli
ERNST OS CLI

*******•***..* TABLE PEE

TASKEY OS CL8
TAt3NEC OS CLBO
TAbSTS EQU TABREC.8,l
LIMIT EQU TAE3REC,i5,I
TERMTAB EQU TABREC•16 START OF TERMiNAL FIELDS

***4******** SUPPLY CHARGE RECORD

OTFKEY DS CL15
DIFREC OS CubS
WRECID [QU DTFREC,1 RECORD ID
WBRC [QU DTFREC’l,3 BRANCH
WTRDAT( EQU DTFREC*4,6 TRANSACTION DATE
WTRTTML [QU OTFRCC+1ü,i TArSACIJoN TIME
UTYPE EQU OTFRECt1’,1 TYPE
USTATUS EQU DTFREC1S,1 STATUS
WSUPPLY EQU GTFREC.lb,5 SUPPLY CHARGES—AMOUNT—PD
wCP EQU DTFREC’21,S COPY PAPER—PD?
*

•**,***;***** BRANCH RECORD

BPKEY OS C13
BRREC DS CL2SO
RPNAME EQU BRREC.13,25 tIHANCH NAME
BROI EQU bRREC.19S,I GENERAL LEDGER STAT1JS

633 *******************..*** •***•*•

634 * OMA *

635 ****************************************** *****************************

636 ZMADOMH

*

NOT DEFiNED/AVAIL

589
593
591
592
93
59”
595
596
Sc?
598
599
600
601
602
603
6ON *

605
bOb
607
608
609
610
611
612 *

613
614
615
616
617
618
619
623
621
622
623
624
625
626
627
628
629
630
631

*
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(700-721)

[SUPPLY PROGRAM1

DESCRIBE I
RECORDS I
USED BY I

Basic Assembly Language (BAL) Action Programming Examples

Figure C7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 8 of 9)

700 MSbJU1 DS CL2D8
101 DICLO EQU MS6OUTUÜICLC—SCIEEN,
702 01 1 eE 1 [QU ISGOU1 .1 1 NE 1 —SCFftEN 1 1 1 1 1 I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 A 1111111
703 18011 EQIJ OLJNE14OLBCI1—LIN[1
7D4 O1YPI EQU OLINE1DCTYPL—L1N1I,1
7QS RE12 EQU OI1N[l4bkBfll2—LINC!
706 OLINE2 EQU MSCOUT4LP[2—SCREEN 22?2222222?2222222222?22222222222222

7o7 01 IN[3 EQU PSGOUT4L]N[3—ScRiEf 333333333333333333333333333333333333
708 OIIN[4 EQU MSGOUT.LINE4—SCPLEN
709 DJCL141 EQU ULINL44DD1CLU41—LJNE4
?1O OERC [QU OL1N[4.DOBPC—L1NE4,3
711 DIC&3’2 EQU OL]N[’iDD1C[O42—LINE4

712 01CC043 [Qu OLINE4.Db1CLQ43—LINL4
713 OSUPPLY [Qu OL1NE1.DOSUPPLY—LINf,)O

714 D!CLOi4 EQU OL1N[44DüICEJ’i—LINE
115 OJCEfl45 EQU OLJN[44DD1CEU45—LIN[4

716 OCP EQu CLJN[I4DOCP—LIN[q,1O
717 DIC[ThÔ EQLJ OL1NE4DDICc46—LINL4
718 01 1 !.E5 EQu MSGOUF .L1 NES—SCRE EN SS5SS5S55S5555S5
719 01 IN[( EQU SGOUT.LiNE6-SCR[EN 66666666666666666666666666666666666
?2J OBRkA[ EQu UL1N16.UoBdME—LJN[6,?

721 [ND

UNIVAC SYSTEM 05/3 LINKAGE EDITOP VLR600000
DATE— 81/04116 lIME— 13.03

CONTROL STREAM ENCOUNTIRED AND PROCESSED AS FOLLOWS—

‘S
LOADM SUPPLY
LINKOP ALJBr$YSOBJ
LINKOP OUTDIMSLOD
LINKOP CP41’GAY.AND.IAYIOR’ DESCRiPTION

SUPPLY *RUN uSE iODULE*
GET *AU1O—INCLUDED*
MODRJI *AUTO—INCLUD[D*

*D[FJNITIONS DICTI ONARY

SYMBOL. TYPE. PHASE. ADDRESS. SYMbOL. IfPE. PHASE. ADDRESS. SYMPOL. TIPE. PHASE. ADDRESS.

*00KV ENTRY ROOT 00000018 APLIURN ENTRY ROOT IC3uOOSC BUiLD ENTRY ROOT 00000000
CLOSE ENTRY ROOT 00000090 CPDRI3 ENTRY ROOT 0CDu0L5N DELITE LNTRY POOT 0C0O010
DELNY ENTRY ROOT 0000001C DLAuP ENTRY ROOT 0C01OO7O DLKCP ENTRY POGY 00000024
ENDCRL ENTRY ROOT 00000050 [SElL ENT4Y ROOT ODUUOO7C ESINT [NTRY ROOT 0000007C
FIND ENTRY ROOT 00000094 FREE ENTRY ROOT D1]30080 GEl ENTRY ROOT 00000064
GETLOAD ENTRY ROOT 0000000C GEluP ENTRY ROOT OJQ0Q6 OTAUP ENTRY ROOT 00000074
INSERT ENTRY ROOT 0UO0O74 KFtaLP ENTRY ABS DCJCOIB3 NESRES ENTRY AIlS 00000883
LNKCP ENTRY ROOT 00000020 MO[RJI CSECT ROOT D0J03FC QP[N ENTRY 0OT 0000008C
OPENE ENTRY ROOT 0000008C Pill ENTRY ROOT 00JU306C P010 [NIRY ROOT 00000064
P0101 ENTRY ROOT 00000068 ROKLY ENTRY ROOT OOJZOO28 RONLYL ENTRY ROOT 00000020
RDKYI ENTRY ROOT 00000030 RDSI. ENTPY ROOT OJ0O3( P0501 ENTRY POOT 00000040

ROSQI ENTRY ROOT 00000080 P058 ENTRY ROOT QCUDD34 P0581 EgTPY POOT 90000038
REBUILD ENTRY ROOT 00000004 RELR[C ENTRY ROOT 0JLOO84 RETURN ENTRY ROOT 0000009C

SEND ENTRY ROOT 00000098 SElL ENTRY ROOT O[u00076 SETLOAI) ENTRY ROOT 90000010
SNAP ENTRY ROOT 00000058 SSLLJCK ENTRY ROOT (J00U0044 SSUt.LK ENTRY ROOT 00000048
SICRI ENTRY ROOT 00000040 STLMT ENTRY ROOT 000tJ0076 SUB ENIPY ROOT 00000014
SUBPRCG ENTRY ROOT 00000014 SUPPLY CSECT ROOT 0â01DC UNLOCK ENTRY TOOT 00000086
dRIB ENTRY ROOT 0000006C XRT[JMS ENTRY ROOT 000C0008 ZF#LIN CSECT ROOT 00000000
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Basic Assembly Language (BAL) Action Programming Examples

* ALLOCATION MAP *“

LOAD MODULE. — SJPPLY SiZI — OüüUCtb3

B — 81K DATA CSECT
I — DEF[RPED LENGTH

D — AUTO—DELETED
M — MULTIPLY DEFINED

FLAG CODES -

I — EXCLuSIVE ‘A NLF
N — NOT iNCLUDED

L DENIRATED EXIPN
p - PROMOTED COMMON

I — INCLUSIVE •V’ REF
R - SHARED RIC PRODUCED

S — SHARED ITEM U — UNDEFINED REF - YCON ITEM
*ANY OTHER CODES REPRESENT PROCESS ERRORS*

Figure C-7. Sample BAL Action Program SUPPLY Processing Successive Transactions
(Part 9 of 9)

UP-9207 Rev. 2

LABEL TYPE ESID LNI4 ORD H1ADOR LENGTH
000G000D DGOLiGSB2 00000R83

OBJ ORGPHASE NAME TRANS ADDR FLAG
SUPPLYCO NODE — ROOT
.** START OF AUTO—INCLUDED

— 79/06/28 18.40 —

— 76/12/20 09.48 —

,.* END OF AUTO—INCLUDED ELEMENTS
— 81/D’e/I6 12.58 —

ELEMENTS —

ZFaLINi OPJ
7FULINc CSECT 01 OOODOOQ DCODiOEB 000GOOEC 0000000D
XR7DNS ENTRY Dl DD00000b 00000008
BUILD ENTRY i DCOCOOLJb 00000000

REBUILD ENTRY 01 300000uN 000000014
GET ENTRY 01 OD0COCEN 00000064
GETUP ENTRY DI 0001D064 00000068
PUT ENTRY 01 0000006C 0000006C

DELETE ENTRY 01 00000070 OrOOOOTC
INSERT ENTRY Dl 30000074 30000074
SElL ENTRY 01 00000078 00000078
[SElL ENTRY 31 000000JC OC0000TC
FREE ENTRY 01 33000080 3CCJ00080
RELREC ENTRY D 000C0064 00000084
UNLOCK ENTRY 01 00000088 30000088
OPEN ENTRY 01 Z00OC8C 30300080
CLOSE CNTRY 01 30000090 00000090
FIND ENTRY Dl 3tOL0O94 000000914
SEND ENTRY 01 00000098 00010096
RETURN ENTRY Dl 30060090 00000090
ARETURN ENTRY 01 30000051 0000005C
SNAP ENTRY UI 30000058 00000056
SUR ENTRY 01 OTJODOO14 00000014
RDSQL ENTRY 01 03010080 00300080
GIADP ENTRY 01 00010074 00000074
DLADP ENTRY 01 00310970 00000070
*00KV ENTRY Di 00000014 00000018
DELNY ENTRY 01 00000C1C 00000011
LNtCP ENTRY 01 00000020 0D0D02
DLMCP ENTRY 01 03000024 00000024
WRID ENTRY 01 00000061 0000006C
RDID ENTRY 01 00000064 000000614
RD1UL ONTRY 01 00000068 00000068
R[JNIY ENTRY 01 OC00002& 00000028
RONEYL ENTRY 01 000(002C 0000002C
RDKYI ENTRY 01 00000030 ODOOO3C
RDSR ENTRY 01 00000034 00000034
R0SRL ENTRY DI 33O00D3t 00000038
ROS6 ENTRY 01 00010030 00000030
ROS1 ENTRY 0) 00000040 000C0040
STLMT ENTRY 01 000D007b 00000076
ESLMT ENTRY Dl 0000007C 0000007C
5510CM ENTRY 01 30000044 000000414
SSUNLN ENTRY 01 00000046 00000048
STCRL ENTRY 01 00010041 00000040
ENDCPL ENTRY Dl OD0COCE 00000050
CMDRB ENTRY 01 00000054 00000054
OPENF ENTRY 01 DOOuOOoC 0000008C
SLJBPROD ENTRY 01 00000014 00000014
SETLOAU ENTRY 01 30000010 30000010
GETLOAD ENTRY CI 00000001 0000000C
MODRJ1 ORJ
MODRJ1 CSECT 01 030[OCFD 00000IC9 0000900* 00000000

SUPPLY OBJ
SUPPLY CSECT 01 30010100 00000882 00000603 00000000

00000 100

C

uRIC EDIT OF SUPPLY COMPLETED
DATE— 81/04/16 TIME— 13.05
ERRORS ENCOUNTERED— 0000 UPS!— X.DC’
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Basic Assembly Language (BAL) Action Programming Examples

CA. Sample BAL Action Programs Performing Dialog
Transactions (APCHKS Series)

The APCHKS action program uses delayed internal succession to call the APITMS
action program (Figure C—il). The APITMS action program uses delayed internal
succession for error processing to return to the APCHKS action program for changes
or corrections to records.

C.41. The APCHKS Action Program

The APCHKS action program (Figure C-i 0) either adds new records to the master
vendor file or updates and corrects records on that file. It also ends by accumulating a
batch total of all checks paid.

When the terminal operator enters the transaction code, APCKS, the APCHKS action
program builds a screen format as output, which is queued as input to the APITMS
action program.

Here, APCHKS uses delayed internal succession (Figure C-1O, lines 647-652) to call
the APITMS action program (Figure C-u), which in turn sends out the screen format
shown in Figure C-8.
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Basic Assembly Language (BAL) Action Programming Examples

APCKSADD:_CHG:jND:_ CHECKNUMBER: <> VENDOR:

______A

P CHECKS

CHECKLEGEND:___________________________

NAME:

_______________

ADDRESS LINE-I:

_______________

ADDRESS LINE-2:

________________

CITY & STATE:

________________

ZIP CODE:

_______________

AMOUNT:__________ DATE:_/_/_ OVERRIDE CHECK #(SUPPRESS PRINT):_______

<> <-TRANSMIT

Figure C-8. Screen Format 1 Generated by APITMS Action Program

The operator can add or change a record on the vendor master file, VENDORM, or end
the work session and obtain a checks total. When adding or changing a record, he
must supply a check number and vendor number followed by the name and address of
the new vendor or vendor for update. In addition, he must supply the amount of the
check for that vendor and the date, place the cursor, and transmit.

This transmit reschedules the APCHKS action program which in turn validates the
new or updated vendor record data, adds it to or changes it in the vendor master file,
and uses delayed internal succession to pass control to the APITMS action program.

C.4.2. The APITMS Action Program

This program (Figure C-il) receives control from the APCHKS action program and
generates a screen (Figure C-9) for the operator to enter the item invoices designating
account number, amount of check, description, and whether the check is for an
employee or for an invoice.
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Basic Assembly Language (BAL) Action Programming Examples

APITS A P I TEM ENTR I ES

ACCOUNT AMOUNT DESCRIPTION E/I EMP ‘R’’

000. ATTACHED INVOICES < >

001. < >

002. < >

663. < >

004. < >

005. < >

006. < >

007. < >

008. < >

009. < >

010. < >

GiL < >

012. < >

013. < >

014. < >

015. < >

016. < >

017. < >

018. < >

019. < >

CHECK:63426 CHECK AMOUNT: 3,391.48 PAYEE:EQUIFAX SERVICES

Figure C-9. Screen Format 2 Generated by APITMS Action Program

After the terminal operator enters all item invoices, he can place the cursor in the
TRANSMIT position and and press TRANSMIT, or enter an ‘R’ and press
TRANSMIT.

If he transmits without entering an ‘R’, APITMS:

. Verifies all invoice entries by calling itself for each screen of 20 invoices until a
blank line is reached

. Accumulates all amount fields for comparison with the check amount for that
account

. Writes an APITMS record for each invoice line entered on the screen

. Creates a format on the screen with a prompting message to tell the operator how
to print a check from the terminal. This format is not shown here.

If the check amount is not equal to the item invoice total, APITMS returns control to
APCHKS and displays the erroneous record for the operator to make changes to the
item or add new items. Again, it verifies the changes and when correct, either creates
a format for checks to be printed or allows for an account review.
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If the terminal operator enters ‘R’, APITMS passes control to APAUDT, which returns
a screen containing invoice entries. APAUDT is not illustrated here.

At the end of a session, when the operator chooses the END option on the APITMS
screen format 1 (Figure C-8), check totals have been accumulated in the AP header
record of the APCHKS file. APCHKS then returns to the screen the batch total of all
checks entered for that session.
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LINE SOURCE STAT[MENT OS/3 ASPI

2 APCHKS START 0
3 ***************************************************#******a*****,****
4 * AUTHOR : R L LEONARD
5 * DATE : 12 MARCH 1980
6 * SITE : GAY L TAYLOR INC, W1NSTONSALEM, NC, 27j02
7 * PURPOSE: TO ADD AND CORRECT RECORDS FOR ACCOUNTS PAYABLE

8 * CHICKS
9 * CHANGE LOG

10
11 Y$SSTART •STARTING CONVENTIONS

13.Y$B EQU * .START OF PROGRAPI

15 ************** REGISTER EQUATES
16+*
17.R0 ECU 0
18+R1 EQU I
19.R2 EQU 2 ePIB COVER
ZOsR3 EQU 3 .IPiA COVER
21•kk EQU 4 .WORK COVER
22+R5 EQU 5 .OPIA COVER
23+R6 EQU 6 .CDA COVER
24.R1 EQU 7 .INTERNAL ROUTINE LINKAGE
25.R8 EQU 6 .1/0 NORMAL RETURN ADDRESS
26+R9 EQU 9 .1/0 ERROR RETURN ADDRESS
27,R1 EQU 10 SPROGRAPI COvER $13
28+RI1 EQU 11 •PRGGRAPI COVER $12
29’R12 EQU 12 .PROGRAM COVER 1
30’R13 EQU 13
31+R14 [QU
32’RlS EIU 15
33+4
34+***#********** ESTABLISH PROGRA1 COVERING
35+4
36+ USING *,R12,R11,P1J .PROGRAM CODE
37+ USiNG ZAUDPIB,R2 .PIB
38+ USING ZA4IMH,R3 .IMA
39+ USING WORK,R4
40+ USING ZA#OPIH,R5 .OMA
41+ USING CDA,R6 .CDA
42+4
43.************** ESTABLISH IMS INTERFACE

LI5t STM R1L,R12,12(R13) .STORE RIG IN CALLS’ SAVE AREA

46+ LR R12,R15 .AODRESS OF THIS PROGRAM
47. LM R2,R6,O(RI) .ACTIVATION AREAS FROM PARAM
48+ LA R11,SAVE .THJS PROGRAP SAVE AREA
49+ ST R11,8(,R13) •PUT THIS SAVE INTO CALLS’ SAVE
50+ ST R13,4(,F?11) .PUT CALLS’ SAVL INTO THIS SAVE
51’ IR R13,R11 .REb 13 THIS SAVE ARIA

52 LR R11,R12 •SECONO PROGRAM COVER
53+ LA R11,1(R1I)
54+ LA R11,tC95(R111
55+ LP k1Q,R11 .THIRD PROGRAM COVER
56+ LA R1fl,I(RIC)
57+ LA k10,4095LR1]1
58• 6111F41 PI
59+ DS 0H
60+ LA 1,1
61+ VC •1
62 ST R1,STIM .STARTUP TIME

Figure C-b. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 1 of 22)
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Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 2 of 22)

64 DROP R6 .NO CDA
65 PRINT GEN
66 BAL R7,DAYTIME .GET DATE—TIHE
67 *

68 ******** OPERAIOR CANCEL
69 *

70 CLI IMA+4,CC’
71 BE [PSG8 CANCEL
72 ****** ** **** *• ** *********** **•** **** ** **** ** ** ******** ******** **** **

73 * CHECK SECURITY
74 ***************e*******z*******************************************

75 1VC PASSKEY(5),ZC’ApCHK’
76 Y$$SECUR .CHECK FOR OPCN—VALIE
77.***4***********************************************.******************.
78.* CHECt SECURITY FOR OPEN APPLICATION 4

79,.
804* ASSUMES KEY iN FIELD SSPASSKEY 4

8I+***********************************.***,***.*********************.*.*
82+ KC iTABL[PT(3),zC’T6Q’
83+ PIVC cTABLE4T43(S),PASSKEY
8. LA R9,YSS11020 .‘LO FINIJ ADDRESS
85’ 8*1 R8,GTABLEMT .GET SECURI1Y RECORD
86’ CLI TABSTS,C’ ‘ .RECORD ACTIVE?
87’ BNL V$S0020 .NO
88’ PtVI WORKI,X’OO’ .SETUP TO CVB
89’ 4VC hORK1+1(1),ORK1
90+ MVC ORKIs8(2),ZAflIS1ID42 .I[RINAL jD
91+ PACK WORK1.6(2J,ORK1+8(2)
92’ CVB R1,WORKA .1LRMINAL FiELD COUNTER
93+ LA R7,TERMTA8—s •B[(INNING OF TERMINAL FIELDS
94’Y3$CO1Q LA R7,4(R7) .NEXT TERMINAL FIELDS
95+ BC! R1,Ys$OOIO .COUNT DOwN TO THIS TERMINAL
96, CLC D(3,R71,ZC’ ‘ .OPEN?
974 BE Y$$01J20 .740
98’ MVC WHO(31,QtR7) .SAVC USER INITIALS
99+ CLC 3(I,R1),LIMIT .OPEN BUT OVER LiMIT (SET DOWN)

100’ BNI$ Y$S0030 .740
1OI’Y$$ü023 MVC 0?4A(LYS$P11),Y%$Mi .APPLICATION NOT OPEN
102÷ MYC ZANOTL(2),DY(O+LY$SM1.4) .74[SSAG[ LENGTH
103. B TERM
1C1e4Yc$MI DC X’1OAI81IC’
105’ DC C’APpLlCATION NOT OPEN’
106’ DC X’j01002000j’
1O7.LYst1I EQU *—YSSMI
110 YSSIRAIL A
111+ PRINT OFF
121. PRINT ON
122 CLC IMA.1I(3),:C’AoO’ TRANSMIT PROTECT?
123 BE ESGl YES
1 24 4* 4244 444444 4* 4* *4*4*4 *4 4* 4* 4*4* *4*4 ***t** 4t 4,z 44* 4E44 *4*t44*4 *4*4*4

125 4 INITIALIZATIONS
126
127 YSSIN 11 EXTRACT SCREEN DATA
128’ LA RQ,11 .SCRE[N NUMBER
129. BAL R8,MOVEIN .60 TO INPUT SCREEN ROUTINE
130 MVI FILL,C’_’ SETUP PROTECTED REPLACEKENT
131 MVI PSTART,C’:’
132 7IVC PSTART.ItLPOATA—1),PSTART
133 MVC PMSGI(80),BLANKS
i3 PIVI USTOP,X’FF’
135 MVI PSTOP,XFF’

4
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136 *
137

173
17q •

KACCIPAY ,BLANI(S
KACCIPAY ( 2 ) ,C ‘AP’

R8 ,GACCTPAV
HACCTPAY(165),RACCIPAY
UCHG,C’
LQO3#

ERRORS FçOM ITEM [NTRI[S?

R9,PrS6 i
APH[RR,X’O)’
LQ[’30
3 ( LMSG9 ,R9 ) ,MSG9
DM9A ( 12 ,F9 ) ,APHJ 1 Ml
R9,LMSG9L ,R9)
APH[1R , X ‘02’
L0032
C(LMS1O,P9),MS61C
R9,LMSGIC ( ,R9)
APHIRP,X ‘34’
LJD3Le

Ü(LMSGJ 1,R9) ,MSG1 1
k9,LMSGII ( ,,9)
ZAPIIL(2),:Y(D+IMAI)

L 3050
APHCHKCT (5) ,bLANKS
F ORMA I
UCH[CK15) ,API-tCHKCT
FORMAT

IJEND,C’
10100

“NOl FOUND”
GET HEADER
SAVE RECORD

CHANGE?
NO

ERROR MESSAGE
IICMSZCH[CK?

YES
NOT
ITEM TOTAL
NEXT POSITION

CASH0?
YES
CASH 1IOT:r1

NEXT POSiTION
ACCRUAL :3?

YES
ACCRUAL NOT:Q
NEXT POSITION
INITIAL SCREEN?

FORMAT SCREEN

FOkMAT SCREEN

END OF BATCH?
NO

NO OUTPUT RECORD?
YE S
ERROR
INSERT BATCH RECORD
“T 0 1 A I”
BATCH a

DA TE
a OF CHECKS
AMOUNT
ADD I TO 3ATCH if

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 3 of 22)

************** GET AP HEAOLR

MVC
MVC
LA
BAL
MVC
CL I
BE

138 *

139
140
141
142
143
144
145
146 *

147 *

148 *

149
150
151
152
153
154
1S 10030
156
157
158
159 10032
163
161
162
163 10034
164
165
166
167
168
169 10050
170
171
172 *

LA
TM
82
MVC
ED
LA
TM
82
MVC
LA
TM
B?
M V C
LA
CLC
BH
CLC
BE
MVC
B
E QU
CLI
RE

************** [ND OF BATCH ******* *******************.************

Y$$TRAIL B175
176k PRINT OFF
186k PRINT ON
187 AP APHRLPI(5,APHBAlCHI5

188 MVC RACCIPAY(165),HACCTPAY

189 MVC RACCTPAY.2(6),C’ZBATCH’

190 PIVC RACCTPAY.8(3),APHBATHN

191 MVC RACClPAY+4l(2),YYMPDD

192 MVC RRCCTPAY437(4),YYMMDD

193 CLI UENO,C’N’
194 BE LOO6O

195 LA R9,Y$$10S30
196 SAL R8,IACCTPAY

197 10063 MVC OFiA(LMSG3),MSG3

198 PIVC 0MA+DM3A(3),APHBATHN

199 MVC WORKI.4(23,YYMMDD

200 MVC WORKI(4),YYMMDD.2

201 PACK WORKI+6(4),WORK1(61

202 ED OMA.DM3B110),WQR1.b

203 MVC OMA+DM3C(31,APHCHMS

204 ED OMA+DM3D(141,APHBAICH

205 PACK WORKI(2),APHBATHN(3)
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206
207
208
209
210
211
212
213
21i
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229 *

230
231 *

AP k0PKI(2),zP’1’

UNPK APHBATHN(3),WORKI (2)
01 APHBATHN42,X’FO’
qvc APHCNKCT(5),BLANKS CLEAR COUNTERS
SP APHBATCH(5),APHBATCH(5) BATCH TOTAL
P4VC APKCHKS(3),ZC’OQO’
MVC APHVODS(3) ,zC’QOQ’
MVC APHITMS(3),ZC’QOO’
MVC APH[RRS(3),zC’0O’
P4VC APHI1MC(3),ZC’300’ ITEM COUNT
MVC ZA#OTL(2),:Y(0+LMS0344)

MVC KACCTPAY(15),L3LANKS
p1vC KACCTPAY(2),ZC’AP’

CLI UEND,C’N NO OUTPUT RECORD?
BE TERM YES
LA R9,YS1OS30
BAL R8,UACC’lPAY
MYC RACCTPAY(165),HACCTPAY
BAL R8,PACCTPAV
B TERM

* VALIDATE L1ft 1

***4*********r CHECK FOP AU[J/CHANGE

Y$$TRAIL C
232 LOlOG EQU * CHECK ADD—CHG
233
234 PRINT OFF
244• PRINT ON
245 MVI APHPRNT,C’ ‘ CLEAR CHECK PRINT
246 CLI UADD,C’ ‘

247 BNE 13140
248 CLI UCHG,C’ •

249 BNE L3140
250 10123 MVJ PADD,X’lC’
251 MV! PCHG,X1C’
252 PIVI [RR,C’Y’
253 B L0360
254 10140 CLI UADD,C’ a

255 BE 10160
256 CLI UCHG,C’ a

257 BNE 10120
258 L0160 EQU *

29 MVI APHAOC,C’A• ADD
260 CLI ucHG,c’ a

261 BE L0165
262 MVI APHAOC,C’C’ CHANGE
263 *

************** TRANSMIT POSITION 2

************** TYPE

264
265 •
266 *

267
268 *

269 10165
270
271
272
273 10173
274 *

275

CLI UTypE,Ca a TYPE ENTERED?
BE 10170
,ivC APHTYPE(1),UTYP[
B L0175
MV! ApHTYpE,CaNa NE CHECK

***4********** CHECK NUMBER

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal

Succession (Part 4 of 22)
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AP WORKI(2),ZP1
UNPK APHBATHN(3),WORKI (2)
01 APHBATHN42,X’FO
KVC APHCKKCT(5),BLANkS
sP APHBATCH(5),APt-fBATCH(5)
pvc APKCHKS(3) ,zc’QQc:j’
pivc APHVODS(3),C’OOQ
MVC APHITMS(3),ZC’QOO’
MVC APHERRS(3),ZC’OOC’
MVC APHI1MC(3),ZC’3O’
MVC ZA#01Lt2),ZY(D+LMSG344)
pqvc KACCTPAY(15),BLANKS
MVC KACCTPAYI2),:C’AP’
CLI UEND,C’N
!3E TERM
LA R9,Y$IOS3O
BAL R8,UACC’IPAY
MVC RACCTPAY(165),HACCTPAY
BAL R8,PACCTPA’Y
B TERM

* VALIDATE L1t 1

229 *

230 ***4*********r CHECK FOR ADU/CHANGE
231 *

232 L0100 EQU ‘

233
23’++ PRINT OFF
2g4, PRiNT ON
245 MV! APHPRNT,C’ ‘

246 CLI UAOD,C’ ‘

2’i7 BNE 13140
248 CLI UCHG,C’ ‘

249 BNE L3140
253 10123 MVI PADD,X9C’
251 MVJ PCHG,x’lC’
252 MVI ERR,C’Y’
253 B 10360
254 10140 CLI UADO,Ca a

255 BE 10160
256 CLI UCHG,C’ a

257 BNE 10120
258 L0160 EQU
29 MVI APHAOC,CaAa ADD
260 CLI UCHG,C’ a

261 BE 10165
262 MVI APHAOC,CC CHANGE
263 *

264 ************** TRANSMIT POSITION 2
265 *

266 *

267 ************** TYPE

CLI UTYPE,C’ ‘

BE L0170
IqvC APHTYPE(1),UTYP[
B 10175
MV1 ApHTYpE,CSNa

***4********** CHECK NUMBER

Figure C-b. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal

Succession (Part 5 of 22)

a

a

206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
22?
228

CLEAR COUNTERS
BATCH TOTAL

I

iTEM COUNT

a NO OUTPUT RECORD?
YE S

YSSIRAIL C
CHECK ADDCHG

CLEAR CHECK PRINT

TYPE ENTEPED?

NE CHECK

2&8 *

269 10165
270
271
272
273 10173
274 *

275
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362 *

363 *

364
365
366
367
368
369
370
371
372 10335
373
374 *

375
376 *

377 L0340
378
379 *

380
361 *

382 10360
383
384
385+
395+

396
397
398
399
400
401 *

402
‘403
404
405
406 *

‘401
‘408 *

‘409
411)
411
412
413 *

414
415 *

KPAYROLL (4 ) ,UVENDOR+1
IcpA YROLL4 ,C’D’
R9,Lü320
p 8,GPAYROLL
VPiNAME (26 ) ,PP’INAML
JMAD[JR1 C 3 ) ,PMBRW
L0330
K VENDORM I S ,UVENOOR
P8,10330
p9 ,GVENDORK
PVENDGR ,X ‘IC’
ERR,C’ V.
L0360
ZAIT1 12) ,Y(0+ItiA3)
10360

P’IOVE VENDOp jO SCR[EN

UV[NDOR ,C ‘F’
10335
ItNAME(26) ,VP1NAt’[
UADDR1 (25 ) ,VMAODR 1
UADDR2(25) ,VMADDR2
UC1TY(?5I ,VMCIIY
uz1P5 ) ,VMZIP
10340
UNAME (26) ,PMNAML
UADDR1 (3),PMBRW

MYC U0AT[U),YYMP0D+2
MVC UOAT[.Le(2),VYPiMDD

CLI [RR,C’V’
8E FORMAT

PRINT OFF
PRINT ON

CLC UNAME(26),LANKS
BNE L0504
MVI £RR,C’Y’
MYI PNAML,X’IC’

FULL SCREEN?

EMPLOYEE

NAME
LINE 1
LINE 2
CITY AND STATE
ZIP CODE

NAME
BRANCH OF WORK

346
317
348
349
350
351
352
353 10300
354
355
356 10320
357
358
359 10330
360
361 *

MVC
MV1
LA
I3AL
MYC
MVC
B
MVC
LA
BAL
MV1
MVI
B
CLC
BR

GET EMPLOYEE

BPANCH OF WORK

GET VENDOR

CL’
BC
qyC
MVC
MVC
MVC
MVC
B
MVC
MVC

***4#********** 5YTEM DATE

************** ANY ERRORS ON LINE 1

ERRORS?

Y%$1RAIL E

CLC ZAITL(2),zY(D+IMA3 FULL SCREEN?
BR LOSOD VERIFY FIELDS
MVI UTRAN2,C’.’ FLA6 TO EXPECT FULL SCREEN
B FORMAT

VALIDATE SCREEN DATA

L0S(J0 EQU *

CLI UTRAN2,C’.’ SHOULD BE FULL SCREEN?
BNE EMSG7 NO

************** CHECK NAME

************** CHECK CITY

Figure C-b. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 6 of 22)
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t16 105Q4 CLC
17 BE
18 dc
q19 BE
I2o qvJ
421 pqvj

422 10507 EQU
423 *

q2’. ***#***.******

425 *

426
427+ PRINT
437+ PRINT
438 LA
439 BAL
4’40 BZ

MV]441
442
443 *

445 *

446 L0510
4117

4118
1149
‘iSO
‘i51 10515
452
453
454 10520
145

1156 *

1157

1158
459
460
461
462
463
464
‘465 *

466
‘467 *

‘168 10540
469
470
471
472
1473

1474 *

475
‘476
477
478
‘479
‘480
‘481
482
‘+83
484 L05a5
485

*

LJADOR2(25) ,BLANKS
L0507
UCITY2O15) ,8LANIS
L0507

PC1TY, ‘lC’
E RR ,C ‘Y’

PMSG1 ( 10) ,UAMOUNT
Ri ,UAMOUNT
R7,RJ1Q
LJS20
PAMOUNT ,X ‘IC’
E P , C ‘ Y’
L 0540
UAMOUNT ,C ‘0’
L 05

SAVE INPUT
VALIDATE AMOUNT

NEGAT JVE
NO
VOID CH[C+

VOID CH[C+(?

OVERR JOF:
RESTOQE INPUT AMOUNT FIELD

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 7 of 22)

ROOM FOR ZIP?

VALIDATE ZIP cODe

CHEck ZIP CODE

OFF
ON
Ri ,UZJP
p 7 ,RJS
10510
PZIP ,X ‘ ic’

MV] LRR,CY’

444 *****.*.****** CHEC+ AMOUNT

YSTRAIL 6

EQU
MV C
LA
BAL
BZ
MV]
MVI
B
CLI
BNE

AMOUNT TOO LARGE?
15 YES

IS THIS A VOID CH[C+? (NEGATIVE AMOUNT)
CLI UTYPE,C’ ‘ TYP[ ENTERED?
BNE L0540 YES—SM1P
CLI UCHG,C’ ‘ CHANGE?
BN[ L0540 YES—SkiP
PACk wORkl.11lS),UAMOuNT.1(9)
CP ORM • 1 1 C 5 ) , zP ‘j’

RNL LOS4D
MV1 APHTYPE,C’V’

************ CHECK DAlE

MYC WOPK1(2) ,UDAIE•4
MVC ORk1s2(4),UuATL
BAL R7,DATCHM
BZ L0560
MV! PDAT[,X’IC’
MV1 [PP,C’Y’

VALIDATE DATE

****** ****** **

LO5GO COD
CHECk OVIRPIDE CHECk NUMBER

CLI APtTYPE,C’y’
BNE 10565
CLC uOV[RIDL( 5),BLANkS
BN[ L0565
MVC UAMOUNT(1D),P14S61
7IVC PMSG1 (LMSG12) ,MSGI2
B 10575
CLC u0vE 101 1 5 ) ,LANKS
BE 10600
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‘$86 LA R1,UOVERIDE
‘487 BAL R7,PJ5
488 82 LOSBO
q89 LCSIS MVI POV[RIDC,x’Ic’
‘490 MYI ERR,C’Y’
491 B L0600
‘92 LD5O MVJ APHPRNT,C’N’ SUPPRESS PRINT FLAG
493 MVC AP4CHECKt5),U3V[RJOE OV[RRIDE CHEC( NU4BER
04914 *

4;95 •**a**...*****.***..*..*****.*.*.*. **************r**** **************
196 * A4Y SCR[[N JATA ERRORS
497 *
q98 10603 EQU *

‘499
YSSIRAIL H

5004 PRINT OFF
51D PRINT ON
511 CLI ERR,C’Y’ [RROR
512 BE FORMAT YES
Si 3
S14 * ADD/UPDA1E C1EC( RECORD
515
516 ySTRATL L
517s pRINT OFF
52 PRINT ON
528 qvj CACCIPAYIC’
529 MVC CACCTPAy.1(j6q),AccjpAy POVE DATA TO CHECK
530 MVC APCRID(2),C’AC’
531 MVC APCTYPE(1),APHTYPE
532 FIVC APCCHECK(5),APHCHEC,
533 PACK 4PCIDAT[(41,YYMMDQ(b)
534 PACK APCDATEU),uQAT[
535 nyC APCVENDR(5),V[NDOP
536 PACK APCAPIT5J,UAMOUNT+I(91
537 ,.,vC APCNAME(26,UNAMU
538 MYC APCADOR1(25,uAQbp]
539 pvC APCADDR(25),jA[j
540 MVC APCCITY(25),OCJTy
5141 PACK APCZJP(3),UZJP(5J
542 MVC APCLEGND(2L,uLEGE,bD
543 KVC
544 SP APHOLDt5,APH3LO(.J
5’15 CLI UCHG,C’
546 SNE 10700
547 Pqyc RACCTPAY(165),CACCTPAY ADD CHECK
548 LA R9,EMSG6
549 BAL R8,IACCTPAY
550 CLI APCPRNT,C’N’ WAS CHECK TO PRINT?
551 BE 10720 NO
552 PACK WOPK1(3),APIfCHKCT(5) UPDATE NEXT CHECK NUMBER
553 AP h.IORKI(3),ZP’1’
554 UNPK APHCHKC1(5),kORK1(3)

. 555 01 APHCHKCT.4,X’FQ’
556 B 10720
557 10100 pqvc KACCTPAY(15J,CACcrpAy UPDATE CHECK
558

YSTRAIL I559. PRINT OFF
569. PRINT ON
570 LA R9,EMSG
571 BAL R8,UACCTPAY
572

YSSTRAIL M
__573• PRINT OFF

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 8 of 22)
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Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 9 of 22)

583• pRINT ON
584 p1vc APHOLD(5),APA1T

585 pqvc kACC1PAY(165),CACCTPAY

586 BAL R8,PACCTPAY

587 * SCTUP HEADER WITH CHEC$ INFOPMATTON

588 10720 MVC APHIJMC(3),ZC’QOl’

5g9 pqvc APHDAT[(6),JDATE

590 MVC APHV[NDR(5),UVENUOP

591 ZAP APHAMT(5),*PCAMT(5P

592 ZAP APHITPiT(5),ZP’O’

593 qvc APHNAP4E(26),UNAML
5944 pqvc APHI[GND(25),UL[GEND

595 sp APHACCR(),APHACCH5)

596 ZAP APHCASH(S),ZP’D’

597 sP APHCASH(5),APHAMT(5)
598 PiVI APH[RR,C’

599 MVI APHDONE,C

600 MVC ZA1PSID(6J,C’APITPS’

6cI
602 * UPDATE AP HEADER

603
60q UPHEADER EQU
605 a1RAIi J

6Q6+ PRIdT OFF

6I6 PRINT O
611 ?IVC KACCTPAY(15),BLANk(S

618 MYC cACCTPAYt2),ZC’AP’

619 LA R9,Y$S10S30

620 BAL R8,UACCTPAY
621 ‘IVC RACCTPAY(1651,HACCTPAY
622 BAI R8,PACCTPAY

623
62M • FORMAT OMA
625 *

626
627 FORMAT EQU *

628 YSSIRAIL K
629. PRiNT OFF
639k PRINT (N
6LIO MV1 uSNAP,C’ • CLEAR SNAP CODE
641 y%$OUT 11
642. LA P3,11 •SCRELN NUMBER

643 BAL R8,MOVEOUT .SCRELN AND DATA
61444 *************#*#*******************z*****************************

6’45 * SETUP NEXT TRASAC11ON
646
6•11 CLC 1A#P$IOtb),CAPZT’ .

:•

: 648 BNE TERN
. 649 MVC ZA*OTLt2),i’1q’ . ..
bO ,qvc OMA+4ô1,C’APITS ‘ .

:
.:

651 IVI ?A#PStNDC’O’ DELAV€ IkTERNAL SUCCSSTOt
652 8 TERN
653 Y$IOS1S .I’JPUT/OUTPUT STATUS

656.* JNTERNAL ROUTiNES *

658+*
659.************** CHECK FILE 1/0 STATUS
660+*

UP-9207 Rev. 2 C-27



Basic Assembly Language (BAL) Action Programming Examples

661+IOSI*TUS ORG
662k CLI
663. BNC
66’e+ Pqvi
665k pqvc
666. BR
667.Y$$10S05 CLI
668+ BER
669+ CLI
670. BC
671. CL1
672• BNE
673+Y$$IOSIQ CLI
6Th’ SNE
675+ SR
6764 BR
677.YS$10S20 P4VC
678+ P1VC
679. VC
68O B
681.Ys$IOSTR DC
682+10t11 DC
683 DC
684.DIOMIC DC
685+DIOP1A DC
686D1OM1B DC
687+ DC
688 DC
689LIOM1 EQU
693+10M2 DC
691DIOpj2 DC
6924 DC
693k DC
694+IJOPi2 EQU
695+Y$$IO3Q MVC
696+
697. PIVC
698. JVC
699+ MVC
7OO MVC
701+ MVC
7O2 8
7C3 *

*

z*$PSC•i,O .SUCCESSFUL?
YSSIOSD5 .NO
1O(Ey,C’ ‘ .CLEAR (EY
IOKEY+1 (14) ,IOPLCY
P8
ZAPSC.I,1 .INVALID KEY?
P9
ZAIPDSC+I,5 .FILE NOT DEFINED?
YSSIOSIO
ZAIPOSC4I,6 .F1LE CLOSED?
YSSIOS3O
IORET,C’Y’ .RETURN ON FILE NOT AVAILABLE?
YSSIOS2D
R8,R8 .FLAG FOR FILE NOT AVAILABLE
P9
OMA(LIOM2I,10M2 .F1LE NOl AVAILABLE
ZAI$OIL(2) ,Y(O.LIOP24e)
OMA.DIOM2—IOMZ(20),1OFILE
IEpM
C ‘DI23Li56789ABCDEFX’
x ‘IODAI 8011C’
C’INyALIO FILE I/O ‘

CL5’ • •PIB STATUS
C1?1e V •FILE NAME
Cli?’ • •FILE KEY
C’CALL ISO.
x ‘10100 2L30U’
*—IOM1
x ‘lOCAIBOliC’
CL2I’ • •F1L[ NAME
C’FILE NOT AVAILABLE’
x ‘1D10C2CD0J’
*10M2
I OSTS ,ZAUPSC
JOSTS,Y%SIOSTR .TRANSLATE TO PPINTAt3LE CHAR
OMA(LJOMA),IOMI .FIL[ NOT AVAILABLE
OMA.DIOMIA—1OM1(21),1OFILE
OMA+D1OMIB—IOM1(16),1OKEy
OMA.DIOMIC-1OMI(4),IOSTS
2AUOTL(2),Y(0+L10M144)
SNAP

TABLE MASTER I/O70# **************

705 *

706 IAE3LEMT YSSGET 8
707.*
708.* GET
1094*
7IO4GTABLEMT MVC IOKEY(8),K1ABLEMT .SAVC KEY
111+ MVJ IOKEY’B,C’G’ .TYPE OF I/O
712k ZG#CALL GET,(EFIL.,RLFIL.,KLFIL.)
713. OS OH
714. LA 15,TABL[MT
715. ST 15,PLIST,4*(1—1)
716. LA 15,RTABLEMT
711 ST I S,PLIST44c(2—1
718. LA 1S,XTABLEMT
719. ST 15,PLIST4L4*(3—1)
120’ 01 PLIST+’*3—1).X’b0’

Figure C-b. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 10 of 22)
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LA 1,PIIST
15,V(GEjL

BALR
Al
MYC
B

733 YE:NbORM YSGET 5
7314*
732.s GE
7334*
734 4GVNDORM
735*
736k
737.
738.
739*
740.
p4 ] 4

7’2.
7t43.
744*
745.
746.
.747.
748k
749,
750’
751 *

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 1 1 of 22)

Basic Assembly Language (BAL) Action Programming Examples

721
722.
723’
724’
725’
726.
727 *

14,15
GET,1 .INCREMENI 10 COUNT
IOFILE(ZC),IABLEMT8 .SAVE F11[
1OSTATUS •CHEC 1/ STAIUS

728 **4********** VENDOR MASTER I/O
729 *

MVC IOEY(5),(YLNDOkM ,SAy[ rc[Y
MVI 1O$[Y+5,C’G’ •TYP[ °F I/O
?G#CAIL GET, (LFIL. ,RLFIL.,LFIL.)
OS OH
LA 1S,VINDORM
ST 15,PLIST.4*( 1-1)
LA 15,RVENOORP4
ST 1S,PLIST.4(2—I)
LA 15,KV[NDORM
ST 1S,PLIST,44( 3-1 )
01 PLIST44*(3—1),X’BO’
LA 1,PLIST
L 15,V(&ET)
BALR 14,15
Al G[T,1 •1NCEMENT 10 COUNT
MYC IOF1LE(2),VLNDORMa •SAVE. FiLE
B IOSTATUS .CH[C I / STATUS

752 ***:t******* PEPSC)NNEL fr4STER I/O
753 *

7544 PAYkOLL Y%IGET 4
7554*

7564*
7574*

758.GPAYROLL MVC IOKEY(4),(PAYROLL SAVE KEY
7594 Myl IOKEY44,C’G’ .TYPE OF I/O
760’ ZGICALL GET , I LFIL • ,RfFIL. ,K LF IL.)
761’ OS OH
762k LA 15,PAYROLL
763’ ST 15,PLISTe4*(11)
76; LA 15,RPAYROLL
765. ST 15,PLIST,4*(2I)
766. LA i5,KPAYROLL
767. ST 1S,PLIST,4*(3-1)
768’ 01 PLIST’4*43—1),X’8O’
769+ LA 1,PLIST
770’ L 15,ZV(GET)
77j+ BAIR 14,15
772. Al aGET,1 .INCREMENT 10 COUNT
773+ P4VC IOFIL[(20),PAYROLL#8 •SAVE FILE
774+ B IOSTATUS ,CtiECK I/ STATUS
775 *

776 ************* ACCOUNTS PAYABLE MASTER 1/0
777 *

778 ACCIPAY YS$GET 15
779,.
780.* GET

UP-9207 Rev. 2 C-29



Basic Assembly Language (BAL) Action Programming Examples

781*
782.GACCTPAT
783’
78q,
785.
786k
787.
788.
7894
79O
791.
792k
793+
791+
795,
796+
797+
798’
799 ACCIPAY
800’*
801’*
802”
803+UACCIPAY
80’’
805.
806’
807’
808’
809’
810.
811.
812’
813’
8’q.
815’
816’
817’
818’
819,
820 ACCTPAY
821”
822’*
823.’
82’e’PACCTPAY
825’
826’
827’
828’
829’
8 30’
831’
832’
833+
834.
835’
836’
837+
838’
839 ACCIPAY
840’*

,qyC IOKEY(1S),KACCTPAV •SAVE KEY
KY! IOKEY’lS,C’G’ .TyPE OF I/O
ZGICALL GET, ( LF IL • ,RLF IL • ,b(LF IL•
Os OH
LA 15,ACCTPAY
ST 1S,PLIST,Li*(1—1)
LA 15,RACCTPAY
ST 1S,PLIST,4.(2—1)
LA 15,KACCTPAY
Sr 1S,PL1ST,4.(31)
01 PLIST’4*(3—1),X’0’
LA 1,PL1ST
L 15,V(GET)
BALP 14,15
Al sGET,1 •1NCRfrPEN1 10 COUNT
MVC IOFJLE(2G),ACCTPAY.8 •SAVE FILE
B IOSTATUS •CH[CK I/ STATUS
Y$$GETUP 15

GETUP

MVC IOKLY(1S),KACCIPAY •SAVE KEY
qv1 IOKEY+1S,C’U’ •TyPE OF I/O
ZGCALL G[TUP,CLFIL,,R(FJL.,KLFTL.)
DS [Hf
LA 15,ACCTPAY
ST 1 5,PLIST ,4*( j —))
LA 1S,RACCTPAY
ST 15,PLIST.4*(2—11
LA 1S,KACCTPAY
ST 15,PLIST’4.(31)
01 PLIST4*(3—j) ,X80’
LA 1,PLIST
I 15,:(GE1UP)
BALR 14,15
Al GETUP,1 •INCREMENT 10 COUNT
MVC IOFILE(201,ACCTPAY’8 •SAVC FILE
B 1OSTATUS •CHECK I/ STATUS
YS$PUT 15

PUT

MYC 1OKEY(151,KACCTPAY •SAV[ KEY
VI IOKEY’lS,CP •TyPE OF I/O
ZG#CALL PUT , ( fF IL • ,R1F 11 •)
OS OH
LA 15,ACCTPAY
ST 15,PLIST,4*(1—1)
LA 15,RACCTPAY
ST 15,PLYST,4*(2—1)
01 PL]ST’4*(2—1),x’80’
LA 1,PL1ST
L 15,V(PU1)
BALR 14,15
Al $PUT,1 •INCEMENI 10 COUNT
MVC IOFILEfZO),ACCTPAY.8 •SAVE FILE
B 1OSTATUS •CH[CK 1/0 STATUS
Y$$INSRT 15

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 12 of 22)
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86Q.*********** OAT[ ANU TJM[ STAMP
8614*
862+DAYTIM
863k
864+
865.
866k
867.
868.
869+
870.
871.
872.
873.
874+
875+
876
877.*

ORG *

GETIME S
OS OH
SR 1,1
Svc 7
ST
UNP(
MVC
0I
ST
UNPK
PqyC
0I
BR
Y$SRJ

8784*4 ************

879.*
880+*
881*
882*
8834*
884.*
885.RJI
886+
887 +RJ2
888k
889+RJ3
8904
891. PJ4
892.
893. RJS
894+
895+RJ6
896+
897+RJ7
8984
899 .RJS

—
900+

RD FiELD LCNGTH
RI z FIELD AUDRESS
RiS z RIIURN STATUS

.SET LENGTH

•SEI LENGTH
fJ
P0,4 .SET LENGTH
RJ

P0,6 .SET LENGTH
RJ
RO,7 .SET LENGTH

841.*
842.*
843.IACCTPAY
844+
845.

8464
847.
848
849+
850.
851.
852k
83+
854+
855+
856+
857.
858
859.*

INSERT

MVC IOKEV(15J,KACCTPAY .SAVE KEY
PIVI 1OMY+1S,C’I’ eTyPE OF I/O
ZGCALL INSERT,(LFIL.,REF1L.)

DS UH
LA 15,ACCTPAY
Si 15,PLIST .4+1 j—j)

LA 15,RACCTPAY
ST 15,PLIST,4(2—1 )
01 PLIST4*(2—1 ) ,X’80’
LA 1,PLIST
L 1S,V(INSEPT)
ALR 14,15
Al INSERT,1 •INCREMENT 10 COUNT

C 1CFILE(2ü),4CCTPAY8 .SAVE FILE
B 1OSTATUS .CHECK 1/0 STATUS
YSSNOW DATE—TIHE

R3,WORKI .OATE—OYYPiMDD4
bSORK 1 +4 ( 7 ) ,ORK I C 4)
YYPMDD(6) ,WORK1.5
YYMPIDO+5,X’FQ’ .FI SIGN
R1,WORKI .TIM[—OHHHMSS
WORK1.4 (1 ) ,ORK1t4)
HHMMSS(6) ,WORKI.5
HHMMSS.5,X’FG’ .FIX SIGN
Ri .RETURN REGISTER

RiGHT JUSTIFY

RIGHT JUSTIFY ******************************************

LA P0,1 .SC1 LENGTH
B RJ
LA RO,2
B
LA R0,3
B
LA
B
LA P0,5 .SC1 LENGTH
B RJ
LA
B
LA
B RJ
LA P0,8 eSET LENGTH
B RJ

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 13 of 22)
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901.RJ9
LA

902• B
903+RJiQ LA
934+ B
9U5RJI1 LA
9064 B
9O7tRJ ST
908• LA
909+ DC
91O EXTRN
911 L
912k BALF?
913+ L
91’i LTR
915+ BR
916 Y$$OATE
917.*

92J.OATCHKYpq MVI
921 pvI
922.OATCHc ST
923. LA
924. BAL
925. BNZ
926+ LTR
927. CLC
928+ BL
929+ CLC
930• BK
931+ CLC
932+ 81
933, dC
93(+ BK
935+ CLC
936. BI
937+ CLC
938. BK
939, SR
9ODYOuT LTR
941+ L
9Le2, BR
9443 Y$SMV1N
94’.,.

946+*
9474P40V[IN
948+
949+
950+
951+
952+
953+
954+
955+
956+
957+
958’
959+
960’

Figure C- 10. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 14 of 22)

918+ *******#,****+

919’*

R0,9 .SE:I LENGTH
RJ
polio ,5[T LENGTH
RJ
R0,11 .SFLT LENGTH
RJ
R7,RJSAVE .SAVE RETWN ADDRESS
R13,iAVE .PRQGRAV SAVE AREA
DYfO)
MODRJ1 ,RIGHI JUST1F MODULE
P1S,A(4ODPJi)
R14,R15 .BRANCH TO éJ
p7,RJSAVE .RESTOR[ RETURN ADDRESS
R1S,RI5 ,SET CONDITiON CODE FOR ERRORS
R7 •REIURN TO CALL

DATE VALIDATION

DATE. VALIDATION ****+******+***+****s***************

WORK1.4,C’O’ ,PLUG DAY : I
WORK I +5 ,C ‘ I
R7,OVSAVE .SAVE RETURN ADDRESS
P j ,WORK I
R7,RJ6 •TEST FOR NUMERIC
DVOUT
R7,R? .SET CONDITION CODE
WOR1(2),zC’7O’ .UNDER LOW YEAP?
OVOUT
ORKI(2),zC’99’ OYE HiGH YEAR?
DVOUT
WOR(1+2(2),zC’01 .UNDER LOW MONTH?
DVOUT
WORI+2(2),zC92’ •O[R HIGH MONTH
DVOUT
WORI.4(2),zC’01’ •UNDER LOW DAY?
DVOuT
WOR(1+4t),zC’3I’ .OVER HIGH DAY?
OVOUT
P7,R? ,DAT[ o
R7,R7 .SET CONDiTION CODE
R7,DVSAVE •RLSTORE RETURN ADDRESS
R7

INPUT SCREEN FORMATING

945+****,*,*,•,•,* MOVE IMA DATA TO SCREEN OP APLA

ST HD,SCREEN# ,SCREEN NUMBER
MVC IOKCY(4),SCRE[N .SCREEN NUMbER
MVI IOKEY+4,C’G’ .DLl
MVI IOFJLE,C’
MVC IOFILE.1119),IOFILE .CLEAP TO SPACES
MVC IOFILE(13),zCSCREEN FORMAT’ .FILE NAME
ZGNCALL MSGIN,LSCRt.UM,INHSG
DS OH
LA 15,SCPNUM
ST I5,PLJST’k*(l—l)
LA I5,IN$MSG
ST 15,PLIST+4*(2—I)
01 PLISI+4*12—I),x’bG’
LA I,PLIST
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9bj L 15,:VISL,LN)

962. BAIR 14,1
963 LA R9,AETCRP .110 [kROR 400RESS

96’4. 8 JOSTATUS •CHLCI< I/O STATUS

965 ‘tSMvOUT OUTPUT SCPC[N FORPA!

9 66 + *
9&7+************** MOVE DATA FROM SCREEN WORK AREA 10 OMA

9684*
969.MOVEOUT ST RD,SCRECU .SCPEEN NUMR[R

970+ MVC IOIEy(4),SCi[EN1 .SCRE[N NUMBEP

971k MVJ IOXEV4,C’P’ .PUT

972+ MVI IOF1LE,C ‘

973+ MYC IOFILE.1(19),IOFIIE CLEAR TO SPACES

974+ MYC IOFILEC13),ZC’SCREEN FORMAT’ .FILE NAME

975+ ZGICALL MSGOUT,(SCRNUMIOUT$MSG,POAIA) ,SCREEN AND DATA

976+ Os OH

977. LA 15,SCPNUM

978+ ST 15,PLIST44*t1—1)
9794 LA 15,OUTMSG

980+ ST 15,PLIST.4.(2—1)

981, LA 15,PDATA

982+ ST I5,PLtST.44(31)
983+ 01 PL1S1.4.3—1),Xfl’

984+ LA 1,PLJST
985’ L 15,zV(MSDOUT)

986. BALR 14,15
987+ 8 YS$MOO1U
988+MOVEOUTS ST RU,SCREEN

989. VC IOk1Y(4,SCRE1N$ .SCREEN NUMEER

99O MV1 JOkEY.e,C’P’ .PUT

9914 MVI IOFII[,C’
9g2 MVC 1OFILE1t19),IOF1LE .CLEAR TO SPACES

993+ PIVC IOFJLE(13),ZC’SCREEN FORMAT’ .FTLE NAME

9944 ZGNCALI MSGOUT,(SCRNIJMI .SCREEN ONLY (NO DATA)

-995• OS CH

996. LA 15,SCP%uM

997, SI 15,PLJST.4e11—1)
9984 01 PLJST4$1-11,X’6O’
9994 LA 1,PLIST

1000. L 15,zv(PSOuT)
10014 BALR 14,15
1002’Y$$HOCIC LA R9,AETERM .1/0 [RPOR ADDRESS

1OQ3 8 IOSTATUS .CH[C I/C STATUS

1004 APCHKS Y$SSNAP SNAP DUMP

1005*
1006.***4********** SNAP DUMP OF ACTION PROGRAM *****#***.****************

1007.4
1008.SNAPTI ORG *

1009. ZGCALL 5NAP,(ZAuDPi,LP,ZAU1PH,EI,WORi,EW,ZA$OMH,[O,&NAM. ,Y$$E)

1010k OS OH

1011. LA 15,ZDP1B
1012. ST 15,PLIST.4*(1—1)
1013. LA 15,EP

i014 ST 15,PLIS1+4zi2_1)

1015+ LA 1S,ZAIh

1016 ST 15,PLIST.4L—1)
1017k LA 15,[J

1018, ST IS,PLTSI.4*14-1)

I 10194 LA 15,CRk

L102o. ST 1S,PLIST4*t—l)

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 15 of 22)
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1O’3TE RM
10 ‘4 ‘4 +

1045+
1046+
1O47+AB T[
1048+
10494 SNAP
1050+ SN AP
1051.
1052
i0534
1054+
1055.
1056k
I 057+
1058+
1059•
1060+
1061
1062
1063
1064+
1065k
1D66
1067k
1068+
1069+

1070.
1071+
1072.
1073.
1074
1075+
1076.
1077.
1078+
1079+
1080.FINISH

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 16 of 22)

1021k LA 15,EW
1022+ ST 15,PLIST4’4*t61)
1023• LA 15,ZAU01H
1024. ST 15,PL1ST+4(71
1025+ LA 15,E0
1026. ST 15,PLIST44*(8—1)
1027+ LA 15,APCHS

1028k ST 15,PLIS1.4*(9—1)

1029+ LA 15,YSSE
1030 ST 15,PLISI.4*t1J—j)
1031k I pLIST’4*(1D—1J,X’8D’
1032 LA 1,PLIST
1033+ L 15,V(SNAP)

1034. BALR 14,15
1035+ BR k7 .kETufN RLGISTER
1036 ,**,*********.*.***.*.****

1037 * TERPiINAT1ON
1 038
1039 Y$$TERtI

1041* PROGRAM IERMINAT1ON *

1SAP,C’N’ .i[QULS NORMAL T[P1NA110N 1TH SNAP?
SNAP .YLS
ISNAP,C’S’ .REQuEST A9NORMAL TERINA11ON WITH SNAP?
FINISH NO—NORMAL TLRMINATION
ZAPS1ND,C’S’ .TEPPdINATE WITH SNAP DUMP
F JNI SH

CL I
BE
CLI
B NE
MVI

B
CEE11M[ M
OS OH
LA 1,1
SvC 7
ST P1,E1IMS

ZGUCALL
OS CH
LA 15,ZA#DPIB
ST 15,PLISI.41—1
LA 1S,EP
ST 15,PLIST.L,(2—1
LA 1S,ZAUIMH
ST 15,PLISTL4(3—1 I
LA 15,EI
ST I 5,PLIST4*(4—1)
LA 15,WORK
ST 15,PLIST.4.(S—1 )
LA 1S,[W
ST 1S,PLIST.’4(6—1)
LA 15,ZA#OMH
ST 1S,PLISTe4*(7—1 I
LA 15.E0
ST 1S,PLTST.4*(B—1I
LA IS,Y$%B
ST 15,PLIST.4*(9-1)
LA 15,Y$$E
ST 15,PLIST.4*(1Qj)
01 PLIST4.(10—1I,x’8O’
LA 1,PLIST
L I5,zv(5NAP
BALR 14,15
GETIME N
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1081,FIN1SH
1082•
1083•

1O85
1O86
1O87
1O88
I 090
1091+EPS61
1092+
1093k
1094
109S.[SG2
1096.
1097k
1098
1099+E?SG3
1100+
1 101+
1102
1103.E?S4
110’i+
1105
1 106
1107
1108+EPSG5
1109.
1 1 104
1111
1112
11 13.
1114+
1115
1 116+EPS67
1117+
1118k
1119
1 120+E4 568
A121
1122+
1123
1124
I 125
I 126
1127
1 128
1 129
1 130
1131 *

1132
1133 *

1134 MS61
1135
I I 36
1137 LPSb1
1138 PS62
1139
114J

DS OH
I 1S,zV(R[1UfN)
RALR 14,15
YsspqsG I
1VC OPA(LP1SG1),SG1
p1vc ZANOTI (2 ,Y( 0+LtSb14&e)
B TERM
VSSMSG 2
MVC
MVC
B

OMA(LS62) ,‘iSG2
ZA#OTL(2),:Y13.LMSG2.4)
1 ERM

OMA(LMSG3) ,MSG3
ZAOTL(2),:Y(O.LMS63.4)
I [PM

YSSMSG ‘4,N
MVC OMA(LMS6e),MSG
MVC ZAOTL(2) ,y(J+LSC4.q)
MVC OMA.M4A—MS4(15),4ACCTPAY
B TERM
YS$P4SG S
MVC OMA(LMSC,S),MS65
&1VC ZA#O’rL 2 ) , :Y(O+LS6S4’4)
B TERM
YS$MSG S
MVC OMA(LMSCb),MS66
MVC ZAOTL(21,:Y(D.LPSG6.4)
B TERM
YS$MSG 7
MVC OMA(LMS(1),MSGI

MVC ZAnOTL(2J,:Y(EJ+Lsr37+4)
B TERM
YSSMSG 8
MVC QIIA(LMSGb),MSG8
MVC 2AUO1L(21,:Y(D+LMS3844)
B T[PM

DC
DC
DC
EQU
DC
DC
DC

05 OH
LA 1,1
svc 7
ST R1,EIIMS .[D1N6 TJM[
ZGaCALL RETURN RETURN COP4TROI TO IMS

YS$MSG 3
MYC
p4vC
B

* CONSTANTS

ACCIPAY DC C’ACCTPAY ACCOUNTS PAYABLE ‘

TAbLfMT DC C’TAbLCMT SLCuRITY/COD[S
VENDORM DC C’V[NDO1M VLDO MS1EP
PAYROLL DC C’PAYPCLL PAYROLL ‘ASTER
BLANKS DC CL8O’

************* MESSAGES

x • 1QCA 1 8 I IC’
CPL[AE USE ‘TRANSMjT UNPROT UISPL” EY TO pETRANSMIT
x ‘ID1CCLOOJ’

x ‘lOCAl bL 1 IC’
CTHE ACCOUTS PAYAbLE CGNTRQL RECORG CAN4OT BE FOUND. •
C’PLEASL CC’TACT ISO’

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 17 of 22)
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Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 18 of 22)

1141 DC X’iDiOOZQOGJ’
I1#2 LPS&2 EQU •—45G2
11e3 P4563 DC x’100A0000’
11.et DC C’A/P BAICH *
1145 P3A DC CL+’ ‘ BATCH I

1146 43B DC Y40212020612020ô12020’ DATE
1147 DC CL5’ ‘

1148 N3C DC CL3’ ‘ I OF CHECKS
11q9 DC C’ CHECKS TOTALING $‘

1150 ?i3D DC X’4O2O6B2O2Q2Q682O212O4B2D2O6O’
1151 DC x’IOOZQOQO’
1152 LMSG3 EQU *—PISG3

i153 OM3A EQU M3A-MSG3
1154 DPi3E LOU M38—MSG3
1155 DP3C EQU M3CMSG3
1156 Dt3D EQU 113D—PISG3
1157 MSGL+ DC x1OOA18O11C
1158 DC CL15 ‘

1159 DC C’ZTHIS CH[Cc CANNOT BE FOUND. PLEASE CORPECT AND RETRY’
1160 DC x’IOlDOZtlDOO’
1161 LS54 EQU *—PSG4
1162 MSGS DC X’lOOAlBOlJC’
1163 DC CACTIVIIY FOR THE PREVIOUS CHECK IS NOT COMPLETE’
1164 DC X’1010020000’
1165 LMSb5 EQU #—MSG5
1tfb MSGÔ DC X’100A18D11C’
1167 DC C’THIS CHECK IS ALREADY IN OuR FILE.
1168 DC C’PLEASE CO?RECT AND RETRY’
1169 DC x’1010026000’
11O LMSG6 EQU *—MS6&
1111 PISG? DC X’lOCAI&UlIC’
1172 DC C’TH[ CURSOR 4AS NOT IN THE EXPECTED POSITION, ‘

1173 DC C’PLEAS[ CORRECT AND RETRY’
117q DC x’1O1OO2COC’
1175 LKSG7 EQU 4—MSG7
1176 MSG8 DC )‘IOOAQQQDIC’
1177 DC C’THlS ACTION HAS B[N T[RP4INATED BY OPERATOR REQUEST’
1178 DC X’]OOC2QOCJ’
1179 LMSG8 EQU ‘—MSG8
1180 P4569 DC X’IC’
1181 DC C’ITEMS TOTAL ‘

1182 M9A DC X’4O2O2O2O2J2O212OLeB2O2O6O’
1183 DC X’lO’
1184 LMSG9 EQU *—MSG9
1185 DM9A EQU M9A—MSG9
1186 MSG1’) DC X’lC’
1187 DC C’CASH NOT
1188 DC x’ID’
1189 LMS1O EQU •MSG1O
1190 MS6II DC X’lC’
1191 DC C’ACCRUAL NOT z
1192 DC x’lO’
1193 LMS(II EQU —MSGII
1194 MSGI2 DC X’IC’
1195 DC C’VOID CHECK REQUIRES OVERRIDE CHECK NUMBER’
1196 DC x9D’
1197 LMSL12 EQU MSG12
1198 PRINT GEN
1199 Y$SPIB •PROGRAM INFORMAION BLOCK
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r

1201e* LITERAL POOL *

1203+ LTOPG
120’e+ :v(GE:r)
12OS ZV(6ETUPJ
120&• V(PUT)
1207+ ZV(INSERI)
12O8 ZA(PiOORJI)
1209. ZY(PISGIN)
1210k V(MSGOU1)
1211k V(SNAP)
1212• :V(RETUR
1213k zY(OLYM1+L1
12I4 ZC’AP’
121St Y(O+1MA1)
12I6 ZC’ZBATCh’
1217 zY(O.LSG344)
1218. rY(O+IMA3)
1219k ZC’AC’
1220+ ZC’AP!TMS
1221k
1222• ZCAP!TS S

1223k Y(O+LIO42.4)
122q, Y(O+L1Ot1+4)
1225. ZC’7D’
122b ZC’99’

1227+ C’Ol’
1228 ZC’12
1229k :C’31’
1230+ zY tOLMS(1 4L4

1231k ZY(O,LMS12.4
1232k :YC3.LSGL.4)
1233k ry ( Q4LMSG544)
1234+ ZY(O4LPSc644 I
123Sf
1236• ZY(D+L’56d44)
1237 C’APCH.’
1238k ::C’JBC•
1239 :C’
12’40. ZC’ADO’
1241k ::P’15
1242k ::C’DCO’
1243. ZC’OOOCJ’
1244+
12q5. zC’OQl’
12’io. C’SCRE[N FORMAT’
1247•Y$%L EQU * o PROGRAM

i 1369 WORK Y$SWORM .1JOR( ARCA

1371•* WORK AP[A *

13 72 .** .s***.**.*.* ** ***••*•* ****** ******* *** ***, **** **** **** **s*

1373.WORK OSICT
1374+STJM$ OS A .START TIME CM11LIS[ONDSI
1375sET1M$ DS A .END TiME (MILLISECONOS)
1376.SGET DS H .NUMBER OF GET
1377’NGCIUP OS H • GEIUP
1378•#PUT OS H • PUT
1379.IINSERT OS • INSERT
1380.SAVE OS 18F •PROGRAM SAVE AREA

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 19 of 22)
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13fl•PLIST Cs
1352tWNO CS
1353.WOPK1 CS
I3fl4PASSNCT ECU
1385.IOFILE CS
138641011EV CS
1387.IOSTS CS
•13fl.TORET CS
1389•ERR CS
139C+TVNI4CC CS
I39flHNNPISS CS
1392 RJSAVE CS
1393 CYSAVE CS
1394 tRAILS CS
1395 TRA1LI1 CS A
1396 TPAIL$2 CS A
1397 TISSUORK
1395••
1399’ s.snssss.s.*
HCCn
1*CflSCRNUN CS
1C2SCRCEn ECu
14C3’SCREENW CS
I;C;nIAZITL ECU
LCS•*
1C6.*SS******SS**s

1C5+UCATA ECU S
1;C9.OUT$’qSs ECU
I1OSFILL CS
flhl.TN$MSG ECU
1412 S

1413 SSsSSSSSSSsSSS
1*3% 5

115 USIART ECU
nib UTRAN CS
1q17 USNAP CS
1418 ThAI ECU
ifl9 UAOC CS
I4ZC UCHG CS
1421 UENC CS
122 UJYPE CS
123 UCHECK CS
12 UTRANI CS
nis DIAl ECU
1426 UVENCOR CS
1Z7 UTRAW2 CS
1428 !NA3 ECU
1*29 ULCGENC CS
14SC (INANE CS
1•31 UACOR! CS
1432 UACCRZ CS
1•33 UC1I? CS
13I UZIP CS
13S UAHOUNT CS
1436 UCATE CS
j37 UOVLR!CC CS
1438 UTRAM3 CS
1439 LUCATA ECU
1*uiC USTOP CS

FIgure 010. RPCHKS Actbn Progrun Procashig a Dlabg TransactIon wIth Ddayed ktemd
sUCCabncPaft2oCf22

*A •PARAETER LIST FOR CALL5
CL3 •USCR INITIALS
ZC •WCRN FIELC
MCRK1,5 •SECURITV RECORC FILE KEY
CLZC •LAST F1LE 110
CLZC •LAST FILE 110 KEY
CLq •LAST FILE 110 STATUS
CL1 •FILE NOT AVAILABLERETURN
CU •ERROR FLAG
CLb •CATL
CLS •TTNE
A
A
CL26

•SCNPS WORK AREA

SCNPS WORK AREA SSSSSSSSS*5Ss*S5i

C •SCREEN NUMBER
SCRNUMfl ,4
CLIBO •SCRELN WORK AREA
SCREENW, •MAXIMUM INPUT TEXT LENGTH

SCMPS 110 AREAS

S •OUTPU1 MESSAGE DATA
Cli •OUIPUT FILL CHARACTLR
S •INPUI MESSAGE DATA

UNPROTECTED UATA

S

CLS
CL1
5—USTART
CLi
CL1
CLI
CLI
CLS
CLI
SUSTART
cLS
CL1
S—USTAR T
CLZS
CLZ6
C L2S
CLZS
CLZS
CL5
CL ID
CL6
CLS
CL1
S —UDA T A -
rL I

TRANSACTION CODE
SNAP CODE

ADD
CHANGE
END
CHECK TYPE
CHECK NUMBER

VENDCR CODE

CHECK LEGEND
PAYEE NAME
PAYEE ADDRESS LINE I
PAYEE ADDRESS LINE 2
PAYEE C1TY AND STATE
PAYEE ZIP CODE
CHECK AMOUNT
CHECK DATE M$CCYY)
OVERRIDE CHECK NUMBER
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1444
1445
1446
1447
1’448
1449
1450
1451
1452
1453
1’454
1455
1456
ILlS?
1458
1459
1460
1461
1462
1463
1464

1469k *

I 47Q+T AøLE MT
1 4 7 1 P T ABLE Pt T
1472TABSTS
1473+IIMIT
1474.TERMTAB
1*175 *

1476

1485 *

1486
1487 *

1488
1489
1490
1491
I 492
1493
1494
1495 *

1496
1497 *

1498 K*CCTPAY OS
1499 RACC,TPAY OS

CLS
CL421
RPAYROLL4 12,26
RPAYR01L41 ,25
RPAYpOLL7O,2S
RPAYROLL99,
RPAYROLL.200, 3

CL1S
CL18

NA ME
ADDRESS I
ADDRESS 2
CITY
ZIP COQE

ADDRESS
CITY
ZIP CODE
BRANCH OF WORI(

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 21 of 22)

Basic Assembly Language (BAL) Action Programming Examples

1441 *

1442 ************** PROIECTID PEPLACEMENI DATA
1443 *

POATA EQLi *

PSTART [QU
PALD OS CLI
PCHG DS CLI
PED OS CLI
PCH[CX OS CLI
PYENDOR OS CLI
PLEGE’40 OS CLI
PNAME OS CL]
PADOR1 OS CL1
PAODR2 DS CL1
PC1IY OS CLI
PZIP OS CL1
PAMOUNT OS CL1
PDATE OS CLI
POVERYOL OS CLI
PMS(,I OS CL8O
LPDATA EQU *-PSTART
PSTOP DS CLI

********

* PECOD AREAS
1465
1466 Y$$SYIDLI •SFCRITY RLCORD
1467**
1468+******c**** TAELE MASTL RECORD

CLE
CL8O
RTABLEMT4OS,1 STATUS
RTABLEMT1S,1 PASSORO LIMIT
RTABLEMT16 TERM1NAL FIELDS

******** APOO2 VENDOR MASILR

OS
OS
EQU
EQU
EQu

477 *

1’4?8 KVENDORK
1479 RVENDORP1
1480 VMNAMC
1481 VMADDRI
1482 VMADDR2
1483 VMCITY
1484 VMZIP

OS
OS
EQU
EQU
EQU
EQU
EQLI

CLS
CL199
RVENDORM*S ,26
PYENOORM 31,25
RVENDORM.S7,25
RVENDORM83,2S
RVENDORM 109,5

******** PEOlO PERSONNEL MASTER

AYROLL
RPAVROLL
PM NAME
PNADDR1
PMCjTY
ppqzip
PM8RW

OS
OS
EQU
EQU
EQU
EQU
EQIJ

***c********** ACCOUNTS PAYABLE
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1500 *

isol *

1502 •
1503
1504
1505
1506
157
1508
I 509
1510
1511
1512
1513
151’.
1515
1516
1517
1518
1519
1520
1521
1 522
1 523
1524
1 525
1526
I 527
1528
1529
1530 *

1 531
1532 *

1533 CACCTpAY
1534 APCRID
1535 APC1YPE
1536 ApCCHEC
1537 APC1DATE
1538 APCDAT[
1539 ApCCNDR
1540 APCAMT
1541 APCNAF4E
1542 ApCADORI
1543 APCADDR2
1544 APCCITY
1545 APC2IP
1546 APCLEGNU
1547 APCPRNT
1548 0PA
I 5’49+EW

ACCTPAY429 ,5
CLI6S
HACCIPAY ,2
HACCTPAY. 16,5
iACCTPAY.21 5
HACC1PA ‘i’.26,5
H*CCTPAY31 ,1
HACC1PA ‘(32,5
HACCTPAY3? ,6
HACCIPA Y444 3,5
HACCTPAY+53,5
HACCTPAY. 5 , 3
HACCIPAYs48 ,S
HACCTPAY+61 ,26
HACCIPA Y87,26
HACCIPAY. 113,1
HACCiPA Y 114,3
HACCTPA Y+1 17,3
hACCIPAY. 12J, 3
HACCjPAY+123, 3
HACCTPA Y+ 126,4
HACCIPA y. 1 3J, 5
HACCIPA Y+ 135,5
HACCTPA Y 1’4Q , 5
HACCTPA Y+ 145,1
HACCTPAY*146, I
HACCTPA Y 147,1

CL165
C ACCTPA V,?
CACC1PA Y2 , I
CACC1PAY+3 ,
CACCTPAY+16 ,4
CACC1PA V.20,’.
CACC TPAY+24 , S
C A C C TP A V • 2 9 , S
CACCIPAY434 ,6
C ACCTPA V. 60 ,2 S
CACCIPAY.85,25
CACCIPAY. I i: ,26
CACCIPAY. 136,3
CACCIPAY. 139,25
CACCIPA V.164,1

YSO4A 2568
E:Qj .END OF WORK A[A

CH[CK N1fliEER
POD TRANSACTION DATE
P00 DATE

VENDOR
P02 AMOUNT

NA ME
ADDRESS 1
ADOfrESS 2
CI1Y

POD ZiP CODE
LEGEND
Pp INT

.OUTPUT MCSSGE AREA

APIOO HEADER

APAMT
HACCTPAy
APHRIO
APHREP T
APHBAT CR
APHCHKC1
APHI VPL
APHCHECK
A P H 0* T E
APHYENDR
APHITMT
APR! TMC
APHAMT
APHNAPIL
APHLEGND
APHPRNT
APHBA THN
APHCHk S
APHVODS
APHLRRS
APHJTMS
APHOLD
APHCASH
APHACCR
APH[RR
APHAOC
APHUONE

EQU
OS
EQU
EQU
EQU
EQU
EQU
E QU
EQU
EQU
EQU
EQU
E QU
E QU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
E QU
EQU
E QU
EQU
EQU

PD? REPORT IOTAL
P02 RATCH TOTAL

CHECK COUNTER
CHCC TYPE
CHECK NUMPER
CHECK DATE
CHECK VENDOR

P02 ITEM TOTAL
ITEM COUNT

P02 CHECK AMT
NA ME
LE GE ND
PR TNT
BATCH NUMBER
NUMBER OF CHECKS
NUMBER or vOIDS
NUMbER OF ERROR PASSES
NUMBER OF ITEMS

PD? OLD CHECK AMOUNT
CASH TOTAL
ACCRUAL TOTAL
ERROR CODE
ADO OR CHANLE
COMPLETION

S. A C”
TYPE

***,.**** AP1J3 CHECK

OS
EQU
EQU
EQU
EQU
[QU
E QU
EQU
EQU
EQU
EQU
EQU
EQ
EQU
EQU

1621 CDA Y$SCDA .CONTINUITY DATA AREA
1622k ***************c*****i**a*.*e******* ***,******************************

1623.* CONTINUITY DATA AREA *

I 624+** *4;** *ê**** ** ** **** ** ** ****,***** ** **** **** e*** **** ** ****** **** *****

1625.CDA DSECT
1626+ OS OH
1627 END

Figure C-1O. APCHKS Action Program Processing a Dialog Transaction with Delayed Internal
Succession (Part 22 of 22)
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12.V$%B EQU

13*

15+*
16+RC ECU

17,P1 EQU

18,R2 EQU
19+R3 ECU
2ORk EQU
21.PS ECU
22.R6 ECU
23R7 ECU
24R8 EQU
25R9 EQU
26+R1Q EQU
2?R11 ECU
28P12 EQU
29R13 [QU
30iR14 ECU
3IR15 ECU
32+*
33+ **************

3+*

414*
(4 2+ ** *4*. 4* ******

43+4

51+
58
59+
604

4 .S1ART OF PPOGRAP4

REGISTER EQUATES

0
1
2
3
£4

S
6
7
8
9
10
11
1?
13
14
15

ES1ABLISH PROGRAP4 C0EPING

*,R12,P11,P1Q .PROGRAM CODE
ZA#DP18,i2 .P1B
ZA#IMH,R3 .1MA
uORK,PLI .WORK

ZA$OPH,R5 .OiA
CDA,P6 .CDA

ESTABLISH IMS INIEFFACE

Figure C- 1 1 . APITMS Action Program Processing a Dialog (Part 1 of 29)

Basic Assembly Language (BAL) Action Programming Examples

LINE SOURCE STATEMENT 05/3 ASt4

2 APITPS START 0
3

*.***************************

£4 4 AUTHOR : P L LEONAPO

5 4 DATE : 28 MARCH 1980

6 * SITE : GAY L TAYLOR INC,,WZNSTON—SALEM,NC,27102

7 4 pURPOSE: TO ENTER iND VERiFY IT CHARGES FROP AP CHECKS

B 4 CHANGE LOG:

9 ***z****,*********************************

10 Y$SSTART .STARTING CONVENTIONS

.P1B COVER

.IMA COVER

.OPK COVER
•OiA COVER
.CDA COVER
.INTERNAL ROUTINE LINKAGE

.110 — NORl1AL REIURN ADDRESS

.1/0 - ERROR RETURN ADDRESS
.PROGRAM COVER #3
•PROGRAH COVER #2
.PROGRAM COVER $1

35+
36
374
38
39+
40+

USING
USING
USiNG
USiNG
USING
USING

£444 STK R14,Ri2,12(R13) .STORE REG IN CALLS’ SAVE ARIA

*45+ LR R12,R15 AD0RESS OF THIS PPOGPA

46+ LP4 k2,R6,0(R1) •ACTIVATION AREAS FROM PARAM

47+ LA Ri1,SAV[ •THIS PROGRAM SAVE AREA

48 cT R11,8(,R13) .PUT THIS SAVE INTO CALLS’ SAVE
£494 ST R13,4(,R11) .PUI CLLS’ SAVE INTO THIS SAVE

SO. LR F13,R11 ,REG 13 z THIS SAVE AREA

51+ LR R1I,R12 .SECUND PROGRAM COVE1

52+ LA kll,1(RI1)
53+ LA R11,4095tR11)
544+ LR R1D,R11 .THIRD PROGRAH COVER
554 LA R10,1(R1U)
56+ LA R10,4095R1D)

GE7IME pq

DS OH
LA
SVC

1,1
7

UP-9207 Rev. 2 C-41



Basic Assembly Language (BAL) Action Programming Examples

Figure C- 1 1 . APITMS Action Program Processing a Dialog (Part 2 of 29)

61 •
63

65

ST Rj,SIIMS .STAR1uP lIME
DROP R6
PRINT GEN
BAL 7,DAY11KE

PRINT OFF
pRINT ON
MVC PASSKEYISI,:C’APCHK

•MO COA

•GET DATE—TIME

S

66 YSiTRAIL A
67
77.
78
79 YS$SECUR PASSWORO SECURIIY

81+* CHECb SECUPIIY FO OPEN APPLiCATiON *
82,*
83•* ASSUMES MEY IN FIELD ‘PASSPcEV” *
844******************************.******.*****4**.************************
85+ MYC KTA8LEPT(3),ZC’T8O’
86. MVC KTABLEMT.3(S),PASSKEY
87+ 1* R9,Y$$0020 .NO FIND ADDRESS
88 PAL F?8,G1AF3LLMT .GET SECURITY RECORD
89. CLI TABSTS,C’ ‘ .RECORD ACTIVE?
90. BNE Y%$0C20 .NO
91 MVJ uOR(1,X’OO’ .SETUP TO CV6
92+ MVC WOR1•1(?,ORKI
93+ MVC ORK1.82),iAN!SlJD.2 .TERMINAL 10
94$ PACK WORK16(2),OR1.8(2)
95+ CVB R15bdOR(.1 .T[RPi]NAL FIELD COUNTER
96 LA R7,1ERM1A8—’e .B[GINNING OF TERMINAL FIELDS
97.Y$SCO1O LA 7,4tR7) .NLxT TERMINAL FIELDS
98 BCT R1,Y$$CQIO .COUNT DOWN TO THIS TERq1AL
99+ CLC L(3,R7),:C’ •OP[N?

10O 3E Y$$0020 NO
101. MVC WHO(3),U(R?) .SAVE USER 14JTIALS
12 CLC 3(1,R7),LI1T .OPEN BUT OVER LJMJT (SET LO1N)
103. BNH Y30D3O .O
1Q’Y$LO?O 1VC CA(LYS$M1),Y$SM) ,APPLICATICN 4OT OPEN
105+ MVC ZAUOTL(2),:Y(O.LYH1.4 5MCSSAG[ LENGTH
106. 8 TERM
1O7.YSM1 DC X’IQCAI8OIIC
108. DC C’APPLICATION NOT OPEN’
109. DC X’1D1002000J’
11O+LYiSM1 EQU *—Y$$M1
I11YuD3L ORG *

113 MVC ACCTPAY(15),BLANKS
11’4 CLC 2A#I1L(21,:Y(IKA1—USIARTI
115 BNH 10020
116 CLC IPROT(5),zC’A P5
117 BE EMSG1 USE UNPROT
118 10020 [QU 4

119 CLC ZAITL(21,:Y(UACCTI—U5TART.1) DATA ENTERED?
120 BNH 10030 NO
121 YSSIN 12 .GET INPUT DATA
122+ LA RO,12 .SCRC[N NUMBER
123+ BAL R8,MOVEIN .60 10 INPUT SCREEN ROUTINE
124 10030 MVI FILL,C’ ‘ UNPROTECTED FILL CHARACTER
125 MVI PSTART,C’ ‘

126 MVC PSTARI.1(PSTOP_PSTART—I),pSTART CLEAR PROT REPLACE
127 NVI USTOP,X’FF’
128 MVI pSTOP,X’FF’
i29 CIC IMA+4(5),ZC’APRNI’ .PRINT?
130 SNE LOG4C .YES PRINT CHECK
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Figure C-il. APITMS Action Program Processing a Dialog (Part 3 of 29)

131 *****

132
133
I 34
135
136
I 37
138
139
140
141
142
143
144
145

YS!TqAIL B
.,vc KACCIPAY 2) ,C’AC’
MV! KACCTPAY+2,C’N’
Pvc KACCIPAY43(5),IMA.]O CHC( NUMBER
CLI 1MA.15,C’V’ VOiD CHECK?

BN[ LOQ3S NO
MVJ KACCTPAY2,C’I’

L0035 B LO61C
10040 MVC KACCIPAY(2),ZC’AP’ GET HEADER

LA R9,EMS&2
GAL R8,GACCTPAY
MVC ACCTPAYH(165),RACCIPAY STORE HEADER

* BUJID BASE SCREEN
••**•••••*•**•*•e••••*

CHECK DATA

CLI HTYPI,C’N’ NEW CHECK?
BE LODSO YES
MVC PTYPE(1),HTyP[

MYC PCHECK(S),HCHICK
p1vC PCAM1(14J,zXe4Q2Q6B2Q2Q2Q62Q?l2QqB2C2D6CI
ED PCAMT(14,HAMOuNI
MVC PCNAM[(2S),HrAME:

LINE NUMBERS

LA R1D,PL1Ni FIRST L14E POSiT1O
LA P6,20 COUNTER
PACK W0RX12 ,HJTMCNT (3)
UNPK O(3,R1O),WOK1(2 P4OYE INTO LiNE S 2OSITION
01 2(R1D),x’F’ FIX STON
AP WORK1(2),rP’l’ NEXT jIEM
LA R1Q,PLLINE,R10 NEXT LINE
BCT R6,L0060
CLC ZAUITL(2),zy(uACCTI—USTART.1, VERIFY DATA?
BNL L3120 YES
CL] HACT1ON,C’C’ CHANGE?
BE L0080 YES

•*** ADO SCREEN

Y3STRA1L 0
MVC UDESPTI(26),f4LEGEND
B L9000 SCREEN OUT

******* CHANGE SCREEN .GET ITEMS FOR DISPLAY)

LA P6,20 LINE COUNTER
LA R1O,UACCT1 FIRST LINE

Y$$TPAIL C
pRINT OFF
PRINT ON
VC KACCTPAY( 15),BLANKS
MVC KACCTPAY(2),ZC’A] I

MVC $ACCTPAY2(8) ,HTYPE
MYC $ACCTPAY+8(3),HIIMCNT
MVI POSITJON,C’G’
LA P9,EM503

146 *

147 *

148 *

1’49
150
151
152 10050
153
154
155
156 *

157 *

158 *

159
160
161
162 LCO6O
163
164
165
166
167
I 68
169
170
171 *

172
173 *

174 *****

I 75
176
171 *

178
179 •

180 10080
181
I 82
183k
193
194
195
196
197
198
199
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ZGO
201
202
203
204
205
2b
207
208
269
210
211
212
213
214
215
216
217
218
219
223 L0120
221
222
223’
2 33+
234
235
236
237
238 10130
239
240
241’
251’
252
253
254
255
256 10132
257
258
259
260 10140
261 *

262 *

263 *

264
265’
275’
276
277 *

278
279
280
281
282
283
284
285
281i *

R8 ,S*CCTPAY
R9 ,EPSG4
R8 ,NACC TPAY
ACCTPAYI(165),PACCTPAY
RACCIP*Y.2(o) ,HTfPE
L900C
0 (8 ,R 10 ) , AIACCT
OApqT ( 10 ,R 10 ) , A! APT (S I
AIAWI(SI,ZP’C’

LA R6,2C
LA R10,pL1N1

OFF
ON
R1C,PROLINE
R 10 ,UACCI 1
BRCH( 4 1 ,UACCI 1
D[SCPTH( 30) ,UDESPT I
o(ULLINE,RIO) ,BLANKS
10320

OFF
ON
LASTI 1 1 ,LXMIT (RiO I
DXPiT(R1O) ,CP’
L0132
REVICW( 1 1 ,DXM II (RiO)

0(4 ,R10 I ,SLANkS
L0140
0(4 ,R10 I ,BRCH
*

CHECK ACCOUNT NUtBER

PRINT OFF
pRINT ON
qvc )ACC1PST(6) ,Q(R1O I
ACCOUNI MASTER FILL
IVC KACCOUNT(8),Q(R10)
LA P8,10150
RAL R9,GACCIMST
MVJ CRR,C’Y’
1 R9,PROLINE
01 DCACCT(R9,x’Cl’
MVI DBACCT(R9 I ,X’ ZC’
B 10200
BRANCH M&STf FTIF

REAL) NLXT AP I1LM
iOVL TO ITEM ARIA

SAME CHLC?
FORMAT SCRIEN AND

PROJECTED POINTER
UNPROTECTED POINTER

THIS LINE BLANK?
YES—CHECK FOR ERRORS

YS$TRAII 6

SAvE LAST 1T[ FLAG
P E V I E W?
NO
SAVE REVIEW REQUEST

NO BRANCH?

OV[ HOLD BRANCH

Figure C- I 1 . APITMS Action Program Processing a Dialog (Part 4 of 29)

sEr START OF FILL

OUT

SAL
10090 LA

SAL
MVC
CLC

pqvC
UNPb(
CP
BNL 10100
MVI DAMT(R1OJ,C’’
01 DAMT’9(R1Q) ,X’FQ’

16100 VC DD[SPT(30,R1C),AIDESCPT
MYC DEMP (4 ,RiO I ,A JEPiP
LA k10,ULLINI(,R1D)
Rd R6,L6090
S L9000 FORMAT SCREEN AND OUT

** *****4****** ** ******************* *e****
ER1FY LiNE iTEMS

LINE COUNTER

PRINT
PRINT
ST
LA
pqVC
pqVC
CLC
BE

YSSTPA1L F

PRINT
pRINT
MYC
CLI
BNE
MYC
EQU *

010
LINE
MVC
EQU

YSTPA1L H

H11 ACCOUNT MASIEP

ACCT 1451 ERROR CODE

CHECK AMOUNT
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287 LO1SO
288
289
290
291
292
293
294.
295
296
297 *

298 LO1t0
299 LD16D
300
301
302
303
304
305
306
3a7 L019
308
309
310
311 *

312 *

313 *

314 10200
315
316
317+
327k
328
329
330
331
332
333 10220
334.
335
336
337
338 LC?40
339 10260
340 *

341 *

34.2 *
3443

3444.
354.
355
356
357
358 10265
359 *

360 •
361 *

362 10212
363
364
365

0(R10) ,C’D’
10180
BRANCHMt 3),1(RItj)
BPCH(44) ,U(RIQ)
PS ,10161i
p9 ,GBRANCHM
[RR ,C ‘Y’

p9 ,PROL INC
DCACCT(R9 ) ,A’C2’
DBACCT ( R9 ) ,X • IC
OF ACCOUNTS FILE
ACC0UNT (4 ) ,C000r
*

R8,LO19U
PS ,GACCOUNI
ERP,CV’
R9 ,PROL INC
OCACCT (R9 ) ,X C44’
DBACCT(R9 ,x’ ic
13200
I NCOP4C I ) ,CAI NC
EXPENSt1I ,CAIXP
R9 ,PROL INC
DPCOA ( 1 ,k9) ,CACOA

pvC WORK 1 +5 ( I 0 ) ,DMIT ( RIO)
IA R1.W0R1.5

R7,RJ1C
10220
C PR ,C •

R9 ,PROL INC
D8AT(R9) ,X1C’
W0R( I ( S I • WOR)% I 6 I 9)
CACOA ,C ‘C’
102446
HACCR I S ) • WORK 1(a)
10266
HCASH(5) ,W0Ri1(5)
*

OFF
ON
DDCSPT(3D,FjO),BLANcS
L0265
DOESPT(3b,R1J,DESCP1H
0[SCPTH(321,006SPT(R1tJ

CXPCNS[/INC0C [PLOY[[ NUMBER

L R9,PROLINE
CII INCOP4E,C’
BE 10280
CIC DEMP(4,RI0),i1ANKS

BRANCH ACCOUNT?
NO, GENERAL LEDGER ACCOUNT

SAVE ACCOUNT CODE
GET BRANCH

DUP LAST DESCRIPTION
SA[ LAST DESCRIPTION

INCOME ACCOUNT?
NO
ANY EPPLOYEE U?

Figure C1 1. APITMS Action Program Processing a Dialog (Part 5 of 29)

CLI
BNE
MVC
MYC
LA
BAL
MVI
1
01
MV1
CHART
PqvC
EQU
LA
BAL
MVI
L
0I
MVI
B
MVC
MV C
I
MVC

AMOUN T

BRANCH ERPOR CODE

BRANCH ACCOUNT

GE CHART OF ACCOUNTS

ACCOUNT ERROR CODE

CHCC AMOUNT

CASH/ACCRUAL CODE

SAVE FIELD

YS$TPAIL I

CASH ACCOUNT

Y%TRA1L J

PRiNT OFF
pRINT ON
BAL
8?
MYI
L
MVI
PACK
CLI
BE
Up
B
AP
EQU

D[SCP IPT ION

PRINT
pRINT
CLC
BNE
P4YC
MUC
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366
367
368
369 LC2D
370
371
372 LC?99

373
374
375
376
377 10292
378
379
380 L0298
381
382
383
384 1030
385
386
387
388

390
391
392
393
394 10310
395
396
397
398
399 L0315
1400 *

401 *

402 *

403
4044
414+
415
‘416
417
418
‘419
420
421

426
47•
437+
LI 38
439
440
441
‘442 LC325
1443

44,4

‘4’S *

L0290
DCEMP(R9) ,X’D4’
10298
*

DEMP(4 ,R1Q) ,8LANS
L0315
*

KPAYROLL (4 ) ,)E1P (RIO)
KPAYROI1+4 ,‘Q’
R8,10300
R9,GPAYROLL
R9 ,PRQL INE
DCEMP(R9) ,X’Dl’
10298
ERR,C .Y’

R9 ,PROL INE
DBEMP(R9) ,X’IC’
10315
INCOPIE,C’
10315
PTAB1EMT ( 8) ,E1AN$S
TABL[M1 (3) ,zC’TlO’
KTABLEWI+3(3) ,PMCAL
P8,10310
R9,GTABLE P11
P9 ,PPOL INE
DCEMP(p9) ,X’D2’
10296
1PIEXP,C’
10315
R9,pP01 INE
DCEP1P(R9 ,X’04’
13298
*

SETUp FOp NEXT 1J4[

PRiNT FF
PRiNT ON
LA
1
LA
ST
CLI
BE
8C1

PRINI CJF
pRINT ON
LA P6,20
LA RIO,PLINn1
ST RIO,PPOLINE
LA PI0,UACCII
CLI ERR,C’V’
BC L900C
‘qvC LAST ( 1 ) ,DXM1T (RIG

YES
INCOME ANt) NO EMP
FLAC EPROR

NO EMS’ $

OT [P1PLOYEE

1Pqp NOT FOUND
FLAG ERROR

INCOME ACCOUNT?
YES-DO NOT NEED [EPENSE CA1

GET CLASSIFICATION

CLAS NOT FOUND

EPENSE CLASS?
YES 0k

NOT EXP EMP
FLAG C?ROR

NEXT UNPROTECT LINE

NEXT PROTECI LINE

LAST ITEM?
YES
NEXT LINE

PROI DATA
SAVE ADDRESS

ANY ERRORS?
FORPA1 AND OUT

Figure C-i 1. APITMS Action Program Processing a Dialog (Part 6 of 29)

BNE
01

EQU
CLC
BE

,1vC
P1V 1
LA

B Al
L
01
B
MV1
L
MV!
B
Cli
BNE
MVC
MYC
MVC
LA
BAL
I
0I
B
CLI
BNE
I
01
B
EQU

Y3$TPAIL (4

RIO,ULLJNE( ,RI)
k9 ,PROL1NE
p9,PLLINE ( ,R9)

INE
I AST ,C ‘

13320
P6 ,LD1 3

422 *************************41*+**#4****4(*******************************

423 * ADD/UPDATE 1IN IT[M
424 ***4***********************************+** *******4***4*******.*****$
425 1C320 EQU

Y$$TPAIL I
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i4b ***c********** BUILD P[CORU
447 *

48 MVC ACC1pAy(2),zC’A1’
449 VC ACCTPAY42(ô1,HTYPt
450 MVC ACC1PAY.8(3),HITPCNT
451 CLC Q(ULL!P4E,P1J),BLANS
452 BNE L3328 NO
453 ‘vI LAST,c’Y’ SET LAST ITEM
451 B 10400
1455 1C328 P’v1 ACCTPAYI,C’ •
456 MYC ACCTPAYI.1(164),ACC1PAYJ
457 PVC AJRID(2),ZC’AI’

458 qVC AJTYPCCoI,HTYPE
459 MVC AICNT(3),HIJMCNT
460 t4VC AIV[NDOR(5J,friVENDOP
461 PIVC AIACCT(8),tDR1O
462 PVC WORI(]()Q),OAMT(R1Q)
463 LA R1,WORKI

464 BAL 17,RJI0
‘465 BZ L033C

466 MYl ERF,C’Y’
467 1 R9,PROL1NE
‘468 01 OBAMT(R9),X’lO’
469 8 10331
14.10 10330 PACK AIAM1(5),woR,1(1C7
471 10331 AJ[MP(4),DEP(R1D)
472 pvc AIDESCPT(3CJ),00[SPI(Rl0)
£473 I 9,PPOLINE
474 P4VC AIC0A(1),0PCA(R9) CASH/ACCRuAL C00F
475 Cli HACTION,C’C’ CHANGE?
476 BE 10340 YES
1477 *

4-18 ***z;********** ADD R[COkD
*79 *

480 1D335 P4VC AJBATCH(3),HtATCH BATCH I
481 MvC RACCTPAY(165),ACCTPAYI
482 LA F8,LC39O
483 BAL 9,1ACCTPAy

‘48I MYT ZA$PLRI,C’O’ POLL3AC PDA1LS
485 frlVI ERP,C’Y’
486 1 R9,PPOLINE
‘487 PIV1 2(P9),X’jC’
488 B 1339C
489 *

490 ******** UPDATE RLCORD
£491 *

492 LO34 MVC AI1RR(3),H8ATC-i CORRECTION BATCi fl

493 LA R8,LD380
1494 BAL P9,UACCTPAY
1495 Y%TPA1L P1
‘196, PRINT OFF
506+ PkINT ON
507 8 10335 ADDiNG ITEM ON CHANGE
SOB 10360 PIVI ZA$PLRJ,C’O’ ROLLBACK UPDATES
509 L R9,PROLINE
510 FIVI 2(P9),X’IC’
511 P1J [RP,C’Y’
512 8 10390

Figure C- 1 1 . APITMS Action Program Processing a Dialog (Part 7 of 29)
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513 10383 PYC RACCTPAY(1&5),ACCTPAYI
51’ Y$$TRAIL N

515+ PRINT OFF
S25 pRINT ON

526 LA R9,LC360

527 8*1 R8,PACCTPAY

528 *

529 * UPOATE HEADER DATA

530 *

531 10390 PACK WORKI(2),HITMCNT(3

532 AP heOPKl(2),ZP’l’

533 UNPK HI1MCNT(3),WORK1(2)
534 01 HIIHCNT.2,X’FO’ FIX SIGN
535 AP HITMTOT(SI,A1AI(51
536 PACK WORK1(3),HJT[PS(4)
537 AP WORK1(3),ZP1’
538 jJNPK HITEMS(4),WORKI(3) NUPBER OF JT[PS
539 01 HIT[MS.3,X’FO’ FIX SIGN
540 LA F1O,ULLINEC,1Q)
5te1 L P9,PROLINE
5112 LA f9 ,PLL INE ( ,R9)
5*43 ST R9,PROLINE
5144 CLI LAST,C’Y’ LAST 17CM
545 RE LO’400
546 BC1 R6,LG325
514 7 ************:K********c******2:L****it******#***,*********************

5q8 * SCTUp NEXT ACTION
5q9 •**** ******** ** ********** ***g**** ****** ******** **** ******** *****

550 LO4UfJ CLI ERR,C’Y’
551 BE L9000 FORMAT AND Oil!
52 YS$TPAIL 0
5534 PRINT OFF
563+ PRINT ON
564 MI H[RRCD[,C’
565 CP HITMTOT(SJ,HAMOUNT(5)
566 BE LO’420
567 01 HERRCD[,X’Fl’ iTEM TOTAL NOT z CHECK
568 1C’42c CP HCASH(),:P’’
569 81 LCq4Q
S7Q 01 HLPRCOE,X’F’ CSH NO!
571 LCLe4O CP HACCPIS),ZP’
572 BE LO’6C
573 01 HCPRCDE,X’F4’ ACCRUAL NO! Z 0
Sm *

575 ******** DETERMINE SUCCESSOR
576 *

577 LOL6O CLI LAST,C’Y’ LAST I1EP?
578 BE 10480 YES
S79 MVI ZAiPS1NQ,C’O xPLC1 SORE IT NEXT SCREEN •

580 ,qvc 2A#p$1O*(,),:C’ApIP!’ ,

581 rqyc 0NA4416),zC’APITS ‘ 1RAIêSACTION CODE .

.

552 pqvc Z*aoTL;2J,H’1k’ LE4GTH
58 B LQSZC .

58’4 LD’4S0 CLI H[RRCDE,C’
585 BE L3500
586 MVI ?APSIl0CD’ BALINC ERRORCORRCT CHCR
587 qvc ZASPS!O(6,CAPCHl(S*
See I4VC ZASTL(2),Y(Q.LMS61+a) UNMH
589 vC OMA44CLMSGI1),MSG1I APCKS TRANSACTiON
590 hiVC OMA.’4.OMI 1ACI J,H1YPL

Figure C-i 1. APITMS Action Program Processing a Dialog (Part 8 of 29)
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Basic Assembly Language (BAL) Action Programming Examples

6O
661
662
663
66’4
665
666
667
668 NPEkA
669 ALPI
670 A1P2
671 JON
612
63 LQ621
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694 10630
695
696
697
698
699
700 10640
701
702 10660
703
704
705 10680
706
707
708
709
710
711
712
713
714
715.
716.
717

NH
B
DC
EXTRN
ENTRY
ENTRY
ENTRY
ENTRY
DC
DC
DC
DC
Os
E QU
ZAP
I
BAIR
ITR
BNZ
ply C
MVC
MVC
pvC
p1vC
MVC
r4vC
UNPK
MVC
VC
ED
MVC
CII
BN[
Mv1
CLC
BC
P4VC
MVC
P4VI
B
MVC
MYC
CP
BC
IJNPK
E QU
MVI
MYI

MVC
MVI
PIV1
MYC
MVI

FRCM COlT
N0—LLVC IT
&1ANI IT
ADDRESS 2?
NO

AMOUNT
lINE I
lINE. 2

L051
I 0620
CV (0)
CKGDSO
NMERA
AIPI
ALP2
IDN
P18 ‘Ci’
CISC’ ‘

CISO’
C ‘2’
OF

NMCRA (8 1 ,CAMOUNT( 5)
R 1S,A (CGDSD)
k 14 ,R15
R IS ,R 15
EMSG7 Epl0R
PAY I 0 ( SO I , ALP 1
PAY2O (SO) ,AIPZ
LEGENDO (25 ) ,CLEG[ND
VENDORO (S ) ,CVENOOP
CHECKO(S) ,KACCTPAY•3
NAMEO(261 ,CNAME
ADDR1O(25 ) ,CADORJ
WORKI(7) ,CDATE(4)
DATEO(6 ) ,WOR 1+1
OR$j ( 14 ) ,X’SC2O6B2O2O2O6B2O?12Ci4B2O2O6O’
WORK 1 ( I 4 1 ,CAMOUNT
AMOUNTO ( I 3 1 I I
AMOUNTO +1 2 ,C ‘*‘

10630
AMOUNTO.12,C’ a

CAODRZ(25) ,BLANKS
10640
AODR2O(2S) ,CAOOR2
CITYO(25) ,CCITy
CITYO’18,C’
I 0660
AOOR2O(25 ) ,CCITY
CITYO(25) ,B1ANcS
CZIP( 3) ,:p’j’
10680
C ITYO. 9 ( S ) ,CZJP (3

CIIYO+Z5,X’JC’
CIIYO4Z6,X ‘EF’
UTRAN(6) ,zC’APC(S
UTRAN.6 (4 ) ,BLANS
UTRAN4IO,X’FF a

PSTART ,C ‘

PSTART.1C4),PSTART
fILI,C’

YSSOuT 13

*

ZIP CODE?

FORM F[ED(TOP Of PAGE)

TPANSACTIO CODE

LA P0,13 .SCR[tN NUMBER
BAI P8,MOVEOUT •SCREEN AND DATA
B TERM

718 ***********************t;***4***********************i*****e***),.***..

719 * OUTPUT SCRLLN
720 **************************41***********1t*****ê****************1ê****

Figure C4 1. APITMS Action Program Processing a Dialog (Part I 0 of 29)
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Basic Assembly Language (BAL) Action Programming Examples

757,.
758+IOSIATIJS
759,
760.
761’
762+
763’
76k’ Y$ $10505
765+
766+
767+
768’
769.
770.Y$$IOSIG
771.
772’
773+
77*4+Y$S10S20
775,
776+
777+
778+Ys$JOSTk
7794 lOPiA
780.
781010II1C
782.01 O11 A
783.01 0I18
78k’
785+
786.LIOHI
787. 10M2
788+01 0i2
789.
790+
791’L1O’?
792.Y$$10S3(
793+

795+
796’
797,
798’
7QQ

B TERM
YSSIOST S

ORG
CL 1
BNE
MvI
MVC
BR
CLI
BE R
CLI
BE
CLI
BNE
CU
BNE

BR
MVC
MVC
MVC
B
DC
DC
DC
DC
DC
DC
DC
DC
[QU
DC
DC
DC
DC
EQU
MVC
TR
MVC
MVC
MVC
p4vC
MVC

Figure C- 1 1 . APITMS Action Program Processing a Dialog (Part 1 1 of 29)

721 U9309 EQU
Y$$TPAIL Q722

723’ PRINt 0FF

733+ PRINT ON

73’4 YS$OUT 12
735+ LA R),12 .SCRE[N NUMBER

736+ BAL k8,MOVEOUT •SCR[EN AND DATA

737
738+ PRiNT OFF
7Li8, PRINT ON

749
750 .1/0 STATUS
752+**************************+***********+******************************

753+’ INTERNAL ROUTINES
7544,***********,***********++ê********ê*********+*************+**********

Y$TRAIL R

755,.
75b ************** CHECP FILE I/O STATUS

*

ZAIPSC’l,O .SUCCESSFUL?
Y3SIOSOS •NO
IOEv,C’ • ,CLEAR KEY
10KEY’I (14),IOK[Y
P8
ZAPSC.1,1 .INVALIO KEY?
P9
ZA$PDSC+1,5 .FIUE NOT DEFINED?
YSSIOSI 0
ZA$PDSC.1,b .FILE CLOSED?

Y$$10S30
IORET,C’Y RETURN ON FILE NOT AVAILABLE?

Y$$10S20
R8,R8 .FLAG FOR FILE NOT AVAiLABLE

P9
OMA(LIOMZ),IOFIZ .F!LE NOT AVAILABLE
ZAUOTL(2),:Y(O,UIOM2.4)
OMA’D!0M2—JOM2(20),IOFIL[

C ‘0123t+5678948CDEFX’
X’1QCA18[j11C
C’INVALID FILE I/O ‘

CLS’ ‘ •1B STATUS

CL21’ • •FIUE NAME
CLI7’ • •FILE KEY
CCALL ISO’
x IDIOO200CO’
*IOM1
x 100A18011C’
CL2I ‘ •FILE NAME
C’FILE NOT AVAILABLE’
x ‘ lDlOfl20000’
*-10M2
I OSTS,ZAPSC
IOSTS,Y3IOSTR •TRANSLAT[ TO PRiNTABLE CHAP
OMA(LIOMI),IOMI •FIL[ NOT AVAILABLE
OMA.DIOM1A-IOMI(211,IOFILE
OMA4D!OM1BIOM1(I6),IOKEY
OtIA.DIOMIC-1O?11(4),IOSTS
ZAOTL (2 , ::y ( O’LI OMI.4)
5NAP
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Basic Assembly Language (BAL) Action Programming Examples

Figure C-i i. APITMS Action Program Processing a Dialog (Part 12 of 29)

800 Y$$MV IN
8O1*
8D2+***c********* MOYL ItA DATA TO SCR[EN W0P AREA

.GET IMA DATA

803.*
8OMO VE IN
8O5
806.
807k
808•
8 09
810
811k
812+
813.
814.
815
816k
817+
818k
819+
820k
821
822
823+*

Si
pvc
PVI
MV!
MVC
MVC
ZG#CA
OS
LA
ST
LA
ST
0!
LA

I
ALR
LA
B

R0,SCRC[N$ .SCRC[N NUMBER
10KiyC4),SCREEN •SCR[EN NUMbER
joMEV.’4,C’G’ •GET
IOFJLE,C’
IOFILE+1(19),IOFILE .CLEAR TO SPACES
IOF!LE(13),:C’SCREEN FORMAT’ .F!LE NAME

IL MSGIN,(SCRiJM,IN%MS6
CH
15,SCRNUPi
15,PLIST44*(1 —I)
1 5, INMSG
15,PLIST4*(2—1)
PLIST.L.(2I),X’8O.
1 ,PLIST
1 5 , zV ( 4S6JN)
1’4,15
R9,ABT[RM .1/0 ERROR ADDRESS
JOSTATUS .CHLCK I/C) STATUS

Y$SMVOUT .PUT OMA DATA

824.************* MOVE DATA FROM SCREEN OR AREA TO OMA
825.*
826MOV[OUT ST RJ,SCRE[N* 0SCREEN NUMBER
827+ MVC IOKEy(),SCR[EN .SCR[EN NUMbER
828+ MV! OKEY.,C’P’ .PUT
829+ MV1 IOFILE,C’
830+ FIVC I3FILE’1t19),IOFILE .CLEAR TO SPACES
831• PIVC 1OFILE(13),C’SCkEEN FORMAT’ FILE NAME
832. ZG#CALL MSGOUT,(SCRNUM,OUT3MSG,PDATA) .SCREEN AND DATA
833+ OS QH
834. LA 15,SCRNUM
835+ ST 1S,PLIS1’4’(I—1)
836. LA I5,OT3MSG
837+ Sr 1S,PLIST+’*(2-1)
838• LA 15,PDATA
839. ST jS,PLIST,4*(3—1)
840’ 01 PLIST,Li*(3—1),X’80’
841. LA 1,PLIST
842k I 15,ZY(MSGOUT)
843. BALR 14,1b
844. B Y$%MOEIIQ
845.MOV[OUT ST RJ,SCRELNn
8q6• MVC IOK[Y(41,SC[EN .SCR[EN NUMBER
847+ MVI IOKEY+4,C’P’ .PUI
848+ MY! IOFILC,C’
89 MVC IOFIL[.1(lc),JoFlLE .CL[AR TO SPACES
850+ MVC IOFIL[(1),C’SCPEEN FORMAT’ .FILE NAME
851. ZGCALL MS6OUT,(SCR3UM) .SCREEN ONLY (NO DAIA)
852k OS Cii
853 LA 1S,SCRNUM
854• ST I5,fLIS1,L#(1-1)
855. 01 PLISI’4*(1-1),X’b0’
856 LA I,PLIST
857’ L 15,ZV(MSDOUT)
858+ BALR 14,15
859+V$%M001O LA R9,ABTERM .1/0 ERROR ADDRESS
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Basic Assembly Language (BAL) Action Programming Examples

B IOSTATUS .CHECK I/O STATUS
Y$$GET 15

GCT

qvC 1OKEYC15,KACCTPAY .SAVE I(EY
,4vI IOKEY4IS,CGs •TYPE 110
?G$C*1L GEJ,((J IL,,cLFiL.,Ku1L.)
OS OH
LA 1S,ACCTPAY
ST 15,PLTST,’4e(1—1)
LA 15,RACCTPAV
ST 15,P1IST.4.(2—1)
LA I5,KACCTPAY
ST 15,PLIST.4*(31)
01 PLISI+4*( 3j ) ,X’BtP
LA 1,PLIST
L 1S,z(GEj)
BALR 14,1
AT sG[T,1 .INCR[4ENT JO COUNT
vC 1OF1LEf2L),ACCTPAY43 .SAVE FiLE
B 1OSTATLJS .CHEC I/ STATUS
YSREAD 15

READ (SEU[NTIAL GET)

P4VC JOKEY(1S),)cACCTPAV SAVE KEY
Mv1 1OkEY.15,C’ •TyPE OF 1/0
ZGICALI G[T,(LJ 1L.,iLF1L.)
OS
LA
ST
LA
ST
01
LA
L
BALR 14,15
Al #GET,1 .INCREMENT 10 COUNT
Pyc IOFILE(2C),ACCTPAY’8 .SAV[ FILE
B IOSTATUS .CH[CK I/O STATUS
YS$GETUP 15

GETUP

MYC 1OKEY(1SI,KACCTPAY •SAVE KEY
vI 10K[Y.1S,C’U’ .TyPL OF I/O
ZGNCALL GETUP,LLFIL.,RLFTL.,KLFTL.)
DS OH
LA 15,ACCTPAY
ST I 5,PLIST.4*I
LA 15,RACCTPAY
ST 1S,PL1ST.4*(2’1)
LA 15,KACCTPAY
ST 15,PLIST44*(3—1)
01 PLJST44*(3—1 I ,X’BO’
LA 1,PLIST
L 15,zV(GEIUP)
BALR 14,15
Al 1G[TUP,1 .ICREMENT 10 COUNT

Figure C-i 1. APITMS Action Program Processing a Dialog (Part 1 3 of 29)

860+
861 ACCTPAY
862+*
863*
86I+*
865+GACCTPA%
866+
867+
868+
869.
8 70+
871+
872+
873+
874.
875.
8 76 +

877+
878+
879+
880k
881k
882 ACCIPAY
883+*

885+*
886.NACCTPAY
887+
888+
889k
890+
891.
892
893+
894+
895
896+
897.
898k
899+
9O0
901 ACC1PAY
9024*
93.*
904+*
905+UACCTPAY
906+
907k
908.
909+
910+
911+
912+
913+
914+
915+
916+
917k
9j+
919+

OH
I 5 ,ACCTPA Y
15,P11ST.4.(1-1)
I S,RACCTPAY
is ,ii ST +4*(2—1)
PLIS1.4*(2—1),x’O’
1 ,PLIST
15,:v(G[T)
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Basic Assembly Language (BAL) Action Programming Examples

92O MVC
921+ B
922 ACCTPAY Y$SPUT 15
923+*
92%+* PUT
925..
926.PACCTPAY
927.
928.
929.
930.
93I
932.
933.
93’;,
935,
936’
937,
938’
939,
94Q4
9’41 ACCJPAY
91424*
9434*
94’i.*
91454 1ACCTPAY
946’
947,
948.
949,
953,
951’
952’
953,
954,
955,
956’
957’
956’
959’
960 ACCIPAY
961”
962..
963’*
964.SACCTPAY MVC
965’
966+ ZG#CAL
967’ DS
968+ LA
969. ST
970+ LA
971+ ST
972’ LA
973’ ST
974+ 01
9754 LA
976. L
9774 BALP
978. PYC
979+ 8

Figure C-i L APITMS Action Program Processing a Dialog (Part 14 of 29)

IOFILE(2U),ACCTPAY’8 .SAV[ FILE
1OSTATUS .CHECK I/ STATUS

MYC I0KLY(I5),ACCTPAY .SAVE: KEY
P4v1 JOKEY’lS,C’P •TyPE OF 1/0
Z6$CALL PUT,(LFIL.,PLFIL.)
OS OH
LA 15,ACCTPAY
ST 15,PLIST’4*( 1-1)
LA 15,RACCTPAY
ST 15,PLIST”4’(2—1)
01 PLIS1’4*(21),X’EO’
LA 1,PLIST
L 15,ZV(PUI)
BALR 14,15
Al PUT,1 •INCR[M[N1 10 COUNT
1VC I0FIL[(2),ACCTPAY’8 .SAVE FILE
B IOSTATUS .CH[CK I/o STATUS
Y$INSkT 15

INSERT

MVC IOr(LY(1S,ACCTPAY ,SAVE KEY
HYl IOK[Y’!S,C’l’ •TyPE OF 1/0
ZGCALL 1NS[RT,(LF1L.,LFlL.)
OS CF-I
LA 1S,ACC1PAY
ST I 5,PL lST.4( I --1
LA 15,RACCTPAY
ST 15,PLlST,14(2—1
0! PLIST+L**(2—1),X’bC’
LA 1,PLIST
L 15,DV(INS[RT)
BALP 14,15
AT INSERT ,1 ,1NCREMET JO COUNT
MVC IOFIL[(2C),ACCTPAY’6 .SAv[ FILE
B IOSTATIJS .CHECK 1/0 STATUS
YSsSETLK 15

SET SEQUENTIAL MODE BY SPECIFIED KEY

IOKEY(1S),KACCTPAY .SAV[ KEY
IOKEY.15,C’S’ •TYPE OF I/O
L S[T1,(LFJL.,POSITION,KLFIL.)
OH
I S ,ACCTPA V
15,PLJST,4*(1—1)
15,POSIT1ON
15,PLIST,4*(2—1 J
15,KACC TPAY
15,PIIST,4*(3—1)
PL1S1’14*3—1),x’8O’
I ,PL 1ST
I 5,V (SETL I
14,15
IOFILEI2O),ACCTPAY’8 .SAVE FILE
IOçTATUS .CHECK 1/0 STATUS
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980 ACCIPAY YS$ES[TL 15

981+*
982s*
983+*
9844EACCTPAY
985+
986+
987+
988+ LA
989. ST
990.
991k LA
992+
993. BALR
994+ MVC
995. B
996 ACC(UN1 YS$GET 8
997+*
998+*
999+.

1000+GACCOUNI
1001+
1002+
1003k
1 304+
1 005.
1006+
lOOT’
1008.
1009+
1013.
1011+
1012+
10134
1014+
1015.
1016+
1017 BPANCHM
1018+*
1019+*
1020.*
1021+6BRANCHP
1022k
1023+
1024+
1025.
1026+
1027+
1028.
1029.
1U3O
1031k
1032.
10334
1034.
1035.
1036+
1037+
1038 ACCTMST
1039.*
I 0t40+ 4

Figure c-i i. APITMS Action Program Processing a Dialog (Part 15 of 29)

SET RANDOM iODE

MYC 1OKEY(1),KACCTPAY .SAVE CY
1v1 IOKEY+15,C’E’ •TWE OF I/O
ZG#CALL ESETI , tFIL.)
OS OH

I S ,ACCTPAY
15,PLIST.4*(1—1)
pLIST+L*( 1—1) ,X’BO’
I ,PLJST
15, DV (E S[ IL I
14,15
IOFILE(20),ACCTPAY.8 ,SAVE FILE
1O5TATUS .CH[CR I/O STATUS

GET

p.ivc IOKEY(8),ACCOUNT .SAVL EY
MV! IOEY8,C’G’ ,TYP[ OF I/O
ZGCALL GET,(LFIL.,RLF IL.,I4LFIL.
OS OH
LA 1S,ACCOUNT
ST 1 S,PL IST.4*( I -1)
LA 15,RACCOUNT
ST 15,PLIST+4.(2—1)
LA 1S,(ACCOuNT
ST 1 S , PL I S 1 . z ( 3 )
01
LA 1,PLIST
I 15,zV(GET)
BALR 14,15
Al GET,1 •INCRLMENT 10 COUNT

pqC IOFILE(2Q),ACCOUNT8 .SAVE FILE
B JOSTATUS .(HLC I/ STATUS
YSSOET 3

MVC IOEY(3),KBRANCHP ,SAVL EY
pvi IO,Ev’3,C’G’ .TYP[ OF I/O
ZGCALL GET , ( OF IL • ,RF IL , ,$ LF IL.)
OS OH
LA 15,BRANCHM
ST 1S,PLIST.4*(1—1
LA 1S,RBRANCHP
ST )5,PLIS1+4*(2—1)
LA 15,K8RANCHM
ST 15,PLIST,i,t3—1 I
01 PLISTLi*C3-1I ,X’80’
LA 1,PLISI
I 15,zy(GLT)
BALP 14,15
AT IGET,1 •1NCRE1ENT 10 COUNT
.qvc IOFILE2O,RANCHM48 •SAVE FILE
B IOSTATuS •CH[CP( 1/C STATUS
YSSOET 8

GET
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1014 j4

I 042•GACCTMS(
1043•
1044+
1045’
I 046k
104?.
10484
1049
1050+
10514
1052+
1053+
1054+
1055.
10564
1057
1058
1059 PAY0LL
1060*
10614*
I 062*
1063GPAYR0LL
106i.
1065+
1066+
10674
1068.
1069•
1070+
1071k
1072.
1073+
1074.
1075
1076+
1077k
1078.
j079+
1080 TAkLEMT
1081*
1082.*
1083.*
1084+GTAbLEMI
1085.
1086+
1087. Os
1088. IDe
1089+ ST
1090+ LA
1091. ST
1092. LA
1093+ ST
1094. 01
1095 LA
1096.
1097+ BALR
1098+ *1
1099+ MVC
i100 B

Figure C-i 1. APITMS Action Program Processing a Dialog (Part 16 of 29)

MVC 10K[Y(8),(ACCTMST ,SAV[ PCY
PVj 10[Y8,C6’ •TYpE of iio
Z6CALL GCT,4(E1L.,R(F1L,,LFJL,,
Os CH
LA 15,ACCTMST
ST 15,PL1ST.4*11
LA 15,RACCTMST
ST 15,PLISf.4(2—1 )
LA 15,iACCTMST
ST 15,PLIST.4*(3—1
01 PLIST+4*( 3-1 ) ,X’Q’
LA 1,PL1S!
L 15,zV(Gi1)
SALR 14,15
AT 6[T,1 .INCRLMENT 10 COUNT
MYC I0F1LE(),ACCTpiS+ .SAV[ FILE
B IOSTATUS •CHCfr I/O STATUS
Y$GET Lj

OET

pqvc 10MY(4),PAYR0LL •S4E KEY
PV1 IOKEY•4,C’G’ •TYPC 01 110
ZG*CALL GET,(LF IL. ,RLFIL.,KLFIL,)
OS OH
LA 15,PAYPOLI
ST 15,PIIST44*(j—1)
LA 15,RPAYROLL
ST 15,PLIST.4*(2—1)
LA 15,KPAYROIL
ST 1S,PL1ST,4(3—1)
01 II1SIe4*(3—1),X’k3Os
LA 1,PI1SY
I 15,vG[T)
BALP 14,15
Al GET,1 .INCR[M[N1 10 COUNT
teivC 10F1L120,pAYROLL.8 ,SAVE FiLE
B JOSTATUS .CH(CK 1/0 STATUS
YSSOET 8

GET

MVC 1OKEY(),KTAIMT •SAVE KEY
pqv1 IOKEY.8,C’G’ •TYPE OF 1/0
ZG#CAIL GET,LFIL,,RLFII$,KLFIL, J

OH
1 5 ,TAELEMT
15,PL1ST.4*(j))
I S ,RTABL[M1
15,PLJST.q.(2—1 I
I 5,KTABI[MT
1S,PLIST.4*(3-1 I
PLIST+k4( 3—1 1 ,x’SO’
I ,PLIST
15,v(6E1)
14,15
#GET,1 •INCRLMENJ 10 COUNT
1OF1LE(2O),1AgLET+8 .SAVE FILE
1OSTATUS .CHECK 1/0 STATUS
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Figure C-i 1. APITMS Action Program Processing a Dialog (Part 1 7 of 29)

Basic Assembly Language (BAL) Action Programming Examples

1101 YS$NOW .DAT[/TIHE
1102’*
1103.***.***.*...** A}E AND T1?1[ STAMP 4*********•**********************

iioq .
11QS4DAVJIP[ ORG •
11O6 GETIME S
1107. OS GH
11O8 SR 1,1
1109. Svc 7
1110k ST NO,WOR1 .OAT[—OYYMPitD.
11114 UNPt ORII4(7),iORK1(4)
1112+ MVC YMMDO(6),WQRK1.S
1113k 01 YYMMDOS,X’FJ’ .FI SIGN
1114+ ST RI,WOPI .1IM[—CHHPMSS.
11154 UNP ORI+4(7,dOR1(’4J
1116k pqvc HHMMSS(6),WORKI+S
1117k 0! HHMMSS4S,X’FCi’ .FIX SIGN
1118 BR R7 .RETURN RLGISTER
1119 y$sRJ .RI(HT JUSTIFY
1 120+*
11Z14***:t********* RIGHT JUSTIFY

1 122*
11234*
112’+* RO z FJ[LD L[GTH
112S* Ri FILLO ADDRLSS
1126* R1 z RETURN STATUS
1127•*
1128RJ1 LA RO,1 .S[1 LLNGTH

1129 8 RJ
1130+RJ2 LA P0,2 .S[T LLrGTH
1131• B RJ
1132+RJ3 LA RO,3 .SET L[NGTH
1133k B RJ
113’.4RJ4 LA FO,’I .s:i LLNb1H
113S B PJ
1136.RJ5 LA P0,5 .511 LLNGTH

11374 B RJ
11384RJa LA P0,6 .SLT LLiGTH

1139 B RJ
11’40.RJ! LA PD,? .SET LLNGTH

1141. B RJ
1142+RJb LA kQ,8 SL1 LLGTH
113 B RJ
1q44RJ9 LA SE1 L[GTH
114S B PJ
1q4J1 LA P0,10 .51 1 L[NGTH

11474 8 RJ
1148RJ11 LA R),1I .S1 LENGTH
1P494 B FJ
115QRJ ST R7,RJSAVL .SAVE kETUk ADDRESS
1151• LA R13,SAV[ .PCGRAM ¶A[ AR[A
1152. DC OY(O)
113 ExTR MODRJI .SIGril JuST1FY ?‘ODtJL[
1ISi. L R1S,ZA(ODPJj)
1155k BALR R1Li,P1S .3PACH 10
1156. L R7,RJSA[ .tLSTOPE RETURN ADDRESS
11S7+ LTR R15,R15 .S[T CONLIIIDN CODE FOP ERROkS
1IS8 BR R7 ,RETUkN TO CALL
1159 APIIMS YSSNAP SNAP DUMP
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I 1&O.e

I 195+TCRM

1 197.
1 198+
1199+ABTERP4
1200.
1201.SNAP
1202.SNAP
1203k
120s.
i20S
1206+
1207+
1208k
1209.
1210+
1211
1212k
1213.
1214
1215
1216.
1217+
1218+

I S ,ZA4DPI B
15,PL1ST4*( 11
15,EP
1S,PLIST4*(2-1
15,ZANHiH
I 5,PL IST.4*( 3—1
ISIC I
1 5,PLIS 1.4*14—1
15,WORN
15,PL IST4*(S—1
15,E
I 5,PLIST+4*(6—1
I 5,ZA#OMH
1 S,PLIST+4*7—1
15,E:Q
I 5,PLIST4*( 8—1
15,APITMS
15,PLIST.4e(9—1
15,Y$SE
15,PLIST+4*(1Q—1
p1lST+’*(10—1),X’8C’
1 ,PLIST
1S,rv( SNAP)
14,15
p7 .RCTURN REGISTER

CH
1 5,ZANDPIB
1,PL1ST.4*( 1—1)
I S,CP
1S,PLIST.4*(2—1)
I S ,ZAUIMi
I S,PLIST.4.(3—1)
15,EI
15,PLIST+iq—1)
I S ,W0P
1S,PLTST.4,(S—1)
I 5,w

1161+**********+** SNAP DUMP OF ACTION PDGAM *.**,s,**.***a*,,,***,**,*.
I l62’
1163+SNAf1T ORG *

1164+ ZGIC4LL
1165k US QH

1166+ LA
1167. ST
1168k LA
I169 ST )
1170k LA
1171k ST )
1172k LA
1173k ST I
11Th IA
1175. ST
1176k IA
1177 ST I
1178. IA
1179+ ST I
1180• LA
1181. ST I
1182+ LA
1183k ST I
1184+ LA
11854 ST
1186. 01
1187 LA
1188k L
1189+ BALR
1190, BR
1191 Y$$TERM •PPOGRAM TCRPINATJ0N

1193•* PP0GRA IERFi1NATION *
I 19+******,*.*.*..*...*..****....**.... **************************,********

ISNAP,C’N’ REQUEST N0FAL T1R1NA11ON WITH SNAP?
SNAP •YES
ISNAP,C’S’ •REQUEST ABN0RAL TERMINATION WiTH SNAP?
FINISH •N0—N0RAL TEk1NATI0N
ZASPSINO,C’S’ TER7’INATE WITH SNAP 0UP
F INI SH

CLI

CLI
BNE
y1
B
GETIE
DS OH
LA 1,1
SvC 7
ST RI,[T1Ps

ZG#CALL SNAP,(ZA$OPIB,EP,ZA#JMH,EI ,w0R,Ew,ZAft0H,EQ,y$$8,y$$E)
OS
LA
ST
LA
ST
LA
ST
LA
ST
LA
ST
LA

Figure C4 1. APITMS Action Program Processing a Dialog (Part 18 of 29)
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12I9
1220+
1221+
1222+
1223.
122
1225k
1226k
1227.
1228.
1229+
i230
1231.
1232+F1NISH
1233.FJN ISH
1234*
1235•
1 23o+
1237.
1238k
1239.
1240k
12q2
1243+EPiSG1
1244+
12’5.
1246
12474ESG2
1248+
1249+
1250
1251+CMSG3
1252
1253+
I 254
1255k EPSG4
1256.
12S7
1258
1259+CMSG5
1260.
1261+
1262
1263.EtS7
1264+
1265+
1266
1267.EtISG10
1268+
1269+
1270
1271
1272
1273
i274
1275
1276
1277
I 278
1279

ST
LA
ST
LA
ST
LA
ST
LA
ST
0I
LA
L
BALP 14,15
GETI1[ tl
OS CH
LA 1,1
Svc 7

BALR 14,15
Y3SMSG 1

Figure C- 1 1. APITMS Action Program Processing a Dialog (Part 19 of 29)

15,PLIST4*(6—1)
I 5,ZAOMH
I 5,PL IST+4*( 7-1 I
1S,EO
1S,PLIST,4*(81 I
15,Y$ss
15,PLIST4*(91)
I 5 ,YSSE
1 S,PL IST.4+( 10—1)
PLJSI+4*( 1L—1 I ,X .O’
1 ,PLIST
1 5 ,zV ( SNAP

ST R1,[TIM$ .[D1 TIME
ZGCALL RETURN RF1UN CONTROL TO JMS
OS OH
L 15,ZV(REIUPNI

MVC OPIA4LMSGI),MSG1
pqvc ZAOTL(2I ,Y(O+LMSG1*4)
B TERM
V$$MSG 2
MVC OMA(LMSG2),MSG2
MYC ZANOTLt),zy(O.LMSG2.4)
B TERM
Y$$PISG 3
MYC GMA(LMSGs),MSG3
MYC ZAUOJL(2),ZY(D.LMSG3+4)
B TERM
Y$MSG 4
MVC OMA(LMSG4),MSG4
MVC ZAUOyL(2),ZY(J.LMSG4.4)
B TERM
Y$$MSG 5
MVC OMAtLMSGS),MSGS
MVC ZAUOTL(21 ,ZY(O.LMSGS+’4)
B TERM
YS$MSG 7
MYC OMA(LMSGI),PiSG7
MYC ZAOTL(2) ,Y(J+LMSG7.4)
B IERM
Y$$MSG 10
MVC OMA(LMSG1O),MSG1U
MYC 2AO1L (2 a , Y ( D+LMS(10+4)
B TERM

* CONSTANTS

ACCTPAY DC C’ACCTPAy ACCOUNTS P4YABLE
ACCOUNT DC C’ACCOIJNl CHART OF ACCOUNTS
8RACHM DC C’BRANCKrI BRANCH MASIER
ACCTMST DC C’ACCTMST ACCOUN1 SUMMARY P151
PAYROLL DC C’PAYROLL PAYROLL MASTER
TABLEMT DC C’TABLEMT SECURI1Y AND CODE ‘

8LAN(S DC CL8O’
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1280 MS1
1281
1282
1283 LMS(1
128’4 •
1285 MSG2
1286
1287
1288 LS(2
1289 *

1290 4S&
1291
1292
1293 LS&3
1294 *

1295 MS&4
1296
1297
1298 LMS1Q
1299 *

1300 MSGS
1301
1302
i303 LMSC)5
13014 *

1305 PSG?
1306
1 307
138 LMSG7
1309 *

1310 MSGIO
1311
1312
1313 LMSC10
131’4 *

1315 SG11
1316
1317
1318
1 319
1320
I 321
I 322
1323
132i
1325
1326 *

1327 MSC12
1328
I 329
1330 MI2A
1 331
1332 M12b
1333
1 334
1335
I 336
1337
1338 *

1 339

DC
DC
DC
[QU

DC
DC
DC
EQU

DC
DC
DC
EQU

DC
DC
DC
EQU

DC
DC
DC
EQU

DC
DC
DC
EQU

C’APAUD
CL3’
x ‘3
CL’4’ ‘

x 31
CLS’
x ‘ 3F’
CL2’

Figure C-i L APITMS Action Program Processing a Dialog (Part 20 of 29)

x ‘100AI8O11C’
C’USE “TRAN UNPROT DISPL”’
x ‘1010C20003’
*-MSG1

x ‘lOOAIB(.sllC’
C’AP HEADER NOT EOUNLI. CONTACT ISO’
x ‘1010020003’

x ‘lOQAIaGlIC’
C’AP SLTLL LRROR’
x ‘ 1D1OO20CJ’
*-M563

DC X’IOOAI8Q11C’
DC C’IT[Pl NOT FQUNt’
DC X’1010020000’
EQU *MS64

x ‘100AI8OIIC’
C’CHEC( NOT FOUND’
x ‘ 1010020003’
*—MSG5

x ‘100A18C11C’
C’CHEC A4OUNI CANNOI BC TPANSIATED’
x ‘101002D000’

x ‘ 100AI 80 tIC’
C’AP 1TES’
x ‘ID100200CLI’

C’APCKS
x ‘3F31’
C’X’
x ‘3F3F’
x ‘05’
x ‘ 31’
CLS’ ‘

x ‘ 3Ft25’
*MS61 1
Ml IA—HSDI I
‘11B—MSG1 1

Ml ‘A

MI 1t

LPS61 1
DP11A
DM118

DC
DC
DC
DC
DC
DC
DC
DC
EQU
EQU
EQU

DC
DC
DC
DC
DC
DC
DC
DC

[QU
E QU

CHAN5E

CHECK TYPE

CHECK

LMS(12
DMI2A
DM128

*—M5612
P1 I2A-MSG1 2
M 123-MS(12

PRINT CEN
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1340 Y%1PIk .PROGA INFORMAITON BLOC$(

1342* LITE:RAi POOL *

13i4. LIOPG
135. zC’0000,
13q6+ ZAICI(GD5O)
1347k rV(MSGJN)
131*8. :V(MSGOUII
1349* Y(GET)
1350. Y(GCTUPJ
1351+ ZV(PUT)
1352. ZV(INSERI)
1353. ::v(SET1)
I3q. ZY([SETL)
13S5. :A(flODRJl)
1356. ZV(SNAP)
1357k V(RETURNJ
13S8+ :Y(.LY$tP1.4)
1359+ rY(IMAI—USTART)
1360+ ZY(UACCTZ —usi ART 1)
1361k CsAC
1362+ zC’AP’
13ô3 X’4D2O6B2022Q6b2O212D482O2C6D’
1364k C’A1’
1365’ :C’ApJ!MS’
1366k :C’APITS I

1367+
1368k C’APCH(s’
1369+ :y(O.LpSGj1.8
1370. :C’APAUDI’
I371 ZY(O4MSG12.8)

372s :C’APCWS

1373+ z5C2O6b2C2U2O682O12Cq?O2OQ1
137’. ZY(fl.LJO?+4)
1375k rY(O.LIOM1+41
137b ZY(O.LMSG144
1377+ Y(Q.LSt2.4)
1378k Y(U,LPSL3.4)
1379+ zY(O.LPS(4.4
138O ZYffl4LPS(jS+4)
1381+ Y(O.LS67.4)
1382. zY(O4LS61O+’4)
1383÷ ZC’APCH’
138g. zC1T80’
1385+ :c’ I

1386 ZC1A p’
1387. ZC’APRNT1
1388+
1389+
1390s :C1T1D’
1391. :C’Cci’
1392. :C1SCRE[N FOAT’
1393•Yss[ EQU * .[ND OF PiOGRAP
1516 WORk YS$WOR .ORk AREA

1518+* WOR( AREA *

Figure C-i L APITMS Action Program Processing a Dialog (Part 21 of 29)
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Basic Assembly Language (BAL) Action Programming Examples

I 553. ,**** *4

1554+*
1555.SCRNUM Os
1S56•SCRCEN$ EQU
157+SCREENw 1)5
1558+PiAXITL EQU
1559.*

15614*
1562.uDATA EQU *

1563+OUTPtS6 EQU
1564.FILL Os
1S65•1NMSG EQU
1566 *

1567 **************

1568 *

1569 USTART EQU *

1570 UTRAN OS CLS
1571 USNAP OS CLL
1572 tJSLINE EQU *

1573 IMAI EQU *

15Th UACCT1 OS CL8
1575 UAiT1 OS CLIO
1576 Ut)ESPT1 OS C130
1577 UEMPI Os CLLe
1578 UXM1TI OS CL2
1579 ULLINE EQU *—IJACCTI

.TPANSACTJON CODE

.SNAP CODE

.START OF LINE ITEM UNPROT

.ACC&UNT NUPiBEP

.APiOUNT

.DE: SCRIPT ION
•EMPLOYEE NUMBER
.TRANSMJT POSITION
.END OF LINE IT&M UNPROT

1S20•WORM OSECT
1521.SIIM$ DS A START TiME (MILLISECONDS)
1522+E1IP4$ OS A .END TiME (MILLISECONDS)
1523+#GEJ Os H .NUM9EP OF GET
1524.$GEiUP OS H • GETUP
1525.#PLiT DS H • PUT
15264$TNSERT OS H • INSERT
15Z7SAVE OS 18F •PROGRAPI SAVE AREA
I5Z8PLIST OS 11* •PAPAMETCR LIST FOR “CALLS’
1529.WHO OS CL3 .USER INITIALS
153D+WORKI Os 20 •bOPK FIELD
1531+PASSKEY EQIJ WORK1,S •SECURITY RECORD FILE KEY
1532.IOFILE OS CLZO •LAST FILE I/O
1533s10K1y OS CL2O •LAST FILE 1/0 KEY
I534IOSiS OS CL4 •LAST FILE I/O S1ATUS
1535.IORET OS CLI •FILE NOT AYATLABLERETURN
1S36.ERR OS CL1 •EPROR FLAG
1537.YYPiMOO OS CL6 •DATL
1538.HHMMSS Os CL6 .TTME
1539 RJSAVE OS A
151t0 EXPINS DS CL1
15e1 INCOME DS CLI
1542 PROLINE OS A
1543 POSITiON OS CL1
154’e LAST OS CLI
155 BRCH DS CL4
1546 OESCPTH OS CL3O
15’e7 REVIEW OS CLI
1548 TRAILS OS CL?5O
1549 TPAIL1 OS A
1550 TRAILS2 DS A
1551
15524*

•SDMPS wORK SPACE

SOMPS WORK ARIA ******************e*****.************.**

D •SCREEN NUMBER
SCRNUM+4 , ‘4

CL18O •SCREEN WORK AREA
SCRCENW,2 .MAXIMUM INPUT TEXT LENGTH

SOMPS i/O AREAS

* •OUTPUI MESSAGE DATA
Cli •OUTPUT FILL CHARACTER
4 .INPUT MESSAGE DATA

UNPROTECTED DATA

Figure C-i 1 . APITMS Action Program Processing a Dialog (Part 22 of 29)
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1580 UACCT2 Os CLS .ACCOUNT NUMBEP

1581 UAMT2 DS diD .RbIOUNT

1582 UDESPI2 OS CL3O .DSCPIPTION

1583 UEMP2 OS CL’4 .EPLOY[E NUMBER

1584 UXMIT2 OS CL2 .TPANSMIT POSITION

1585 UACCT3 OS CLS .ACCQUNT NUMBER

1586 UAM13 OS CL1D

1587 UOESPT3 DS CL3O .Q[SCRIPTICN
1588 UEMP3 OS CL4 .E”PLOYEE NUMBER

1589 UXMIT3 OS CL2 .TRANSMJT POSI1ION

1593 UACCT4 OS CL8 .ACCOUNT NUMBER

1591 UAMT’4 OS CuD .AMQUNT

1592 UDLSPT4 DS CL3O

1593 UEiP4 DS CL4 NUMBER
1594 UXMIT4 OS CL2 .TPANS’IT POSITION

1595 UACCTS OS CL8 .ACCOUNT NUMBER

1596 UAMTS OS CLIO .AMOUNT

1597 UDLSPTS DS CL3O
1598 UEMP5 J5 CL+ .CMPLOYEL NUMBER

1599 UXMITS Os CL? •TPANSMIT POSITION

1600 UACCT6 OS CLB .ACCOUNI NUMBER

1601 UAMI& OS CL1O .M1OUNT

1602 UDLSPTb DS CL3O .DESCRIPTTON
1603 UEMP6 OS CL .EPPLOYE NUMBER

1604 UXM1TB OS CL? .TPANSMIT POSITION

1605 UACCT7 OS CL’ .CCOUNT NUMBER

1606 UAM7 OS CLID .AMOUNT

160? UOLSPT7 OS CL3O .DESCRIPTION

1608 UEMP7 OS CL4 .EMPLOY[E NUMBER

1609 UXM1T7 OS CL2 ,TPANSMIT POSITION

1610 UACCTB OS CLS .ACCOUNT NUMBEP

loll UMII8 OS CL1O .AMOUNT

1612 UDESPTS OS CL3Q .DESCRIPTION

1613 U[MPS OS CL .Et4PLOYEE NUMBER

1614 UXMITB OS CL2 .TPANSP4IT POSITION

1615 UACCT9 OS CL8 .ACCGUNT NUMBER

1616 UAMT9 OS CLIG .AMOUNT

1617 UDC5PT9 OS CL3O .DESCRIPTION

1618 UEMP9 OS CL4 .EMPLOYEE NUMBER

1619 UXMIT9 OS CL? .TPAN5MIT POSITION

1620 UACCTIO OS CL8 .ACCOUNT NUMBER

1621 UAMT1O OS CL1C .AMOUNT

1622 UDESPT1O OS C130 .DESCRIPTION

1623 UEPIP1Q OS CL4 .[P4PLOYEL NUMBER

162’ UXMIT1O Os CL? .TRANSMII POSITiON

1625 UACCT11 OS CL8 .ACCOIJNT NUMBER

1626 UAPII1I OS CIlO .AMOUNT

1627 UDESPTI1 OS CL3O DESCRIPTION

1628 UEPIP1I OS C14 .EP4PLOYE[ NUMBER
1629 UXP4IT1Z OS CL2 •TRANSMIT POSITION

1630 UACCT12 OS CL8 .ACCOUNT NUMBER

1631 UAP4TZZ OS CIlO .AP4OUNT

1632 UD[SP112 OS CL3O .DESCRIPTION

1633 UEMP1Z OS CLL .[MPLOYCE NUMBER
1634 IJXMITI2 DS CL2 •TPANSM1T POSITION

1635 UACCTI3 OS CL8 .ACCOUNI NUMBER

1636 UAMT13 OS CL1O .AMOUNT

1637 UOESPTI3 OS CL3O .DESCRIPTION

1638 U[MPI3 OS CL4 .EP1PLOYEE NUMBER

1639 UXM1T13 OS CL2 ,TRANSMIT POSITION

Figure C-i 1. APITMS Action Program Processing a Dialog (Part 23 of 29)
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Figure C-i 1. APITMS Action Program Processing a Dialog (Part 24 of 29)

1&40 IJACCTI4 DS C18 .ACCOUNT NLsMB[R
164j ijAi1j4 OS CL1O .APOUNT
1642 UDESPtI4 OS CL3O
1643 UEPiP14 OS CL4 .CPLOYE[ NUP4BER
1644 UXMIT14 OS CL? •TRAPSMIT POSITION
1645 UACCT15 OS CL8 .ACCOUNT NUPIBCR
1646 URMI1S OS CL1O .*MOUNT
16q7 UOCSPT15 OS CL3O .DSCR1PTION
1648 LJCMP1S OS CL4 •EP’iovu NB[R
1649 UXiIT15 OS CL? .TRAN94IT POSITION
1650 UACCTI6 DS CLB •ACCQUNT NUr1BER
1651 UAMTI& OS CL1O •AMOIJNT
1652 UD[SPT1& Os CL3O .DESCRIPTION
1653 UlrlPlb DS CL4 .EMPLOYCE NUMBER
1654 UXM1T1b OS CLZ .TRANSMIT POSITION
1655 UACCTI7 OS CL8 •ACCQUNT NUMBER
1656 UAMTZ7 DS CL1O •AMOUNT
I67 UDESPT1i Os CL3O ,DESCRIPTION
1658 UEMPI7 DS CL4 .EMPLOYEE NUMBER
1659 UXMIT1T Os ciz •TRANSMZT POSITION
1660 UACCT18 05 CL8 .ACCOUNT NUMBER
1661 UAMI18 05 CLIO •AMOUNT
1662 UDESPTLB OS CL3C .DESCRIP1ION
1663 U[MPI8 OS CLLI •EMPLOY[[ NUMBER
166’ UXP4ITI8 DS CL? •TRANSPIIT POSITION
1665 IJACCTI9 DS CL8 .ACCOUNT NUMBER
1666 UAMII9 OS CLZO AMOUNT
1667 UOESPTI9 OS CL3O •DESCRIPTJON
1668 UEMPI9 OS CL4 •EMPLOY([ NUMBER
1669 UXMITI9 OS L2 •TRANSIIT POSITION
1673 UACCT2O DS CL8 .ACCUNT NUMBER
1671 UAPl12C 05 CLIO .AP!OUNT
1672 UDESPT2O OS CL3O •DESCRIPTION
1673 UEPiP2O Ds CL4 •CPPLOY[E NUMBER
1674 UXMIT2O OS CL2 TRANSMIT POSITION
1675 DAMI EQU UApT1-USLIN[ ,DISPIAC[MENT OF AMOUNT
1676 ODESPT EQU UOESPTI—iSLINE •DISPLAC[MCNT OF DCSCRIPTION
1677 DEr’IP EQU UEMP1—USLINC .DISPLACEH[NT OF FPLOYEE a
1678 DXMJT EQU UXMIT1—UL1tL .DISPIACEP4ENT OF TRANSMIT
16 USTOP OS CL1
1680 *

1681 *ê*iz********* PROTLCT[Li R[PLACEMENT
1682 *

1683 POATA EQU
168k’ PSTART EQU *

1685 PSLINE EQU * STAT OF LINE 1TEP4
168b PLINUI DS CL3 .L1N[ NUMBER
168? PCACCT1 OS CLI •ACCUUNT ERROR CODE
1688 PBACCTI OS CLI .ACCOIJNT B1INER
1689 PCOAI OS Cli .CASH/ACCRUAL
1690 PBAfiTI DS CL1 ,A4OUT BL1NIEP
1691 PBDESPj OS CLI .DESCRIPTION BLINkER
1692 PCEMPj OS CLI .EMPLOYEE ERROR CODE
1693 PREMP1 DS CL1 •EMPLOYE[ BLINKLR
1694 PELIE EQU .END OF LINE ITEM
1695 PLL1NE EQU P[LIN[—PSL1[
1696 PL1m2 DS CL3 .LINL. NUMBER
1697 PCACCT2 DS CLI .ACCOUNT ERROR CODE
1698 PBACCT2 DS Cli .ACCOUNT BLINkER
1699 PCOA2 DS CLI .CASH/ACCRUAL
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1700 PGAMTZ DS CU .APOUNT BLINKCP
1701 PBDESP2 DS CLI .DESCIPT1CN FL1N)(FR

1702 PCCMP2 Os CL1 .EhPLOYE ERROR COO[

1703 PREtiP2 OS CLI ,[MPLOVEE RLIN)(ER

1704 PIINU3 OS C13 .LINI NUMRER

1705 PCACCT3 OS CLI .ACCOUNT EPRO COOF

1706 PBACCT3 OS CLI .ACCOLJNT RLINKER

1707 PCOA3 OS Cli .CASH!CCPUAL
1708 PBAMT3 OS CL1 .ApqOuNl BL1NLP

1709 P8[hSP3 DS CLI .OESCPTPTION tLINkER
1710 PCLMP3 D5 CL1 •EMPIOYE[ ERROR COC

171k P8LiP3 OS CL1 .EMPLOYEE BLINK[R
1712 PtINU14 OS CL3 .1..IN[ NUM1ER

1713 PCACCT’4 OS CLI •ACCCUNT [PROP COOl
i71 PBACCT’+ OS CL1 .ACCGUNT BL1NER

1715 PCOAI DS CLI .CASKIACCRUAL
1716 PBAMT’4 OS CLI .AP’OUNT BLINesEP
1717 PBOESp4 OS Cli .OESCPIPTION BLINKER
1718 PCEP4 DS CL1 .EMPLOYE[ ERROR CODE
1719 PBEMPL4 fl5 CLI .EMPLOYEL LINEP
1720 PLIN5 DS CL3 .L1N NUP4FR
1721 PCACCT5 os cii ACCOUNT [PROP COOl
1122 PBACCTS OS CLI .ACCOUNT BLINKER
1723 PCOAS DS CLI .CASHIACCRUAL
1724 PBAqT5 OS CL1 .AOUNT BLINKER
1725 PBDESP5 OS CLI ,DESCRIPTION BLINKIR
1726 PCEMP5 OS CLI .EPiPLOYLE ERROR CODE
1727 PBEMP5 OS CL1 .EP’PLOYEE BLINKER
172G PLINS6 OS CL3 .LINL NUMBER
1729 PCACCTb OS CL1 .ACCOUNT ERROR CODE
1730 PBACCT6 OS CLI ACCOUNT BLINKER
1131 PCOA6 OS CL1 .CASH/ACCRUAL
1732 PBAPIT6 OS CLI .AF4OUNT BLINKER
1733 PBDESP6 DS Cli .OESCRIPTION BLINKER
j73* PCEKP6 OS Cli .EMPLOYE[ ERROR CODE
1135 PBCMP6 OS CLI .EMPLOYE[ BLINKER
1736 PLJN$7 OS CL3 .LINC NUMBER
1737 PCACCI7 OS CL1 .*CCQIJNT ERROR CODE
1738 PBACCT7 OS CL1 ACCOUNT BLINKER
1739 PCOA7 OS CLI .CASHACCRtJAL
1740 PBAPITI DS CLI .AMOUNI BLINKER
174i PBDESP7 OS CLI .DESCRIPTION BLINKER
1742 PCLMP7 OS CLI .EMPLOYEL ERROR CODE
17I3 PBEMP7 OS CL1 .EMPLOYEE BLINKER
17(414 PLINN8 OS CL3 .LINC NUMBER
I145 PCACCTB OS CL1 .ACCOUNI ERROR CODE
174b PBACCTB DS CLI .ACCOUNT BLINKER
1747 PCOA8 OS CLI •CASH/ACCRUAL
17’+8 PBAMT8 OS CLI .AMOIJNT BLINKER
1749 PBD[SP8 OS CLI .DCSCRTPIION BLINKER
1750 PCEMP8 OS CL1 .EMPLOYEE ERROR CODE
1751 PBEMP8 05 CL1 .[PLOY[E BLINKER
1752 PLIN*9 OS CL3 .LINE NUMBER
1753 PCACC19 OS CL1 .ACCOUNT ERROR CODE
175t PBACCT9 5 CL1 .ACCOUNT BLINKER
1755 PCOA9 DS CL! .CASHIACCRUAL
1756 PBAMI9 OS CL ,AMOUNT BLINKER
1757 PBD[SP9 OS CLI .DESCRIPTION BLiNKER
1758 PCEMP9 DS CL] .EMPLOVEE ERROR CODE
1759 PBEMP9 OS CLI .EP4PLOYEE BLINKER

Figure C-i 1 . APITMS Action Program Processing a Dialog (Part 25 of 29)
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1760 PL1NIO DS CL3 •LINE NUMBER
1161 PCACCIIQ OS Cli .ACCOUNT [PROP CODE
1762 PBACCT1O DS CLI .ACCOUNT BLINKER
1763 PC0AIQ OS CLI .CASM/ACCPuAL
1764 PBAMT1O DS CL1 .AMOUd1 bLINiER
1765 PBD[SPIO OS CLI .DESCRTPTION BLINKER
1766 PCEMP1U DS CLI ,[MPLOYE[ ERROP CODE
1767 PBEMPIQ OS CLI •CMPLOYEE PLINKER
1768 PLJNKII OS CL3 •LINC NUMBER
1769 PCACCT1I OS CL1 •ACCOUNT ERROR CODE
1770 PBACCTI1 Os CL] .ACCOUNT BL1NMER
1771 PCOA1I OS CL1 .CASH/ACCRUAL
1772 PBAMTII DS CL1 .AMOtJNT BLINKER
1773 PBD[SP1I OS CL1 .OESCRIPT1ON BLINKER
1774 PCEMP1I DS CL1 .EMPLOYEE ERROR CODE
1775 PBEMPI1 OS CLI EMPLOYEE BLINKER
1776 PLINNI2 OS CL3 •LIN NUMBER
1777 PCACCT12 OS CLI 0ACCOUNT ERROR CODE
1778 PBACCT12 OS CL! ACCOUNT BLINKER
1779 PCOA1Z OS CLI .CASK/ACCRUAL
1780 P8AMJ1Z OS CL1 .AMOUNT BLINKER
1781 PBOESP1Z OS CL1 .OESCRIPT1ON BLINKER
1782 PCEMPI2 DS CLI .CMPLOVEE ERROR CODE
1183 P8LP1P12 DS CL1 •EMPLOV[E BLINKER
1784 PLJNN13 OS CL3 •LINE NUMBER
1785 PCACCTI3 DS CL1 •ACCOUNT ERROR CODE
1786 PBACCTI3 OS CLI •ACCOUNT BLINKER
1787 PCOA3 DS CL1 .CASi,’ACCRUAL
1788 PBAMT13 OS ELi .AMOUNT BLiNKER
1739 BOESP13 OS CLI .DESCRIPTION BLINKER
1770 PCEP1PI3 DS CLI .[MPLOYE[ ERROR CODE
1791 BEMP13 05 CLI .CPIPLOYEE BLiNKER
1792 PLIN*14 OS CL3 LIN[ NUMBER
1793 PCACC1j OS CL1 •ACCOUNT ERROR CODE
1794 PBACCT1’ OS CL1 •AccoUNr BLINKER
1795 pCOA1 OS CL1 .CASH,ACCRUAL
1796 PBAPiTI4 DS CLI .AMOUNT BLINKER
1797 PBDESPI4 OS CLI .DESCRIPIICN BLINKER
1798 PCLMP14 DS CLI .EMPLOYEE ERROR CODE
1799 P8[MPI4 OS CL1 .EMPLOYEE BLINKER
1800 PL1N15 OS CL3 .LINL NUMBER
1801 PCACCTI5 OS CL1 ACCOUNT ERROR CODE
1802 PBACCTI5 OS CLI •ACCOUNT BLINKER
1803 PCOA1S OS CU •CASHIACCPUAL
1804 PBAMTIS DS CLI •AMOUNT BLINKER
1805 PBD[SP1S OS CL1 .OESCQIPIION BLINKER
1806 PCEMPI5 OS Cli .[MPLOYE[ ERROR COPE
1801 PBEMPIS OS CL1 .CMPLOYEE BLINKER
1808 PLINn1Ô OS CL3 .LINE NUMBER
1809 PCACCT16 OS CL1 .ACCOUNT ERROR CODE
1810 PBACCTIÔ OS CLI ACCOUNT BLiNKER
1811 PCOA16 OS CLI .CASH/ACCPUAL
1812 PBA71T16 DS CLI ,A3UNT BLINKER
1813 PBOESp16 OS CL1 ,DCSCqIPTION BLINKER
1814 PCEMPI6 OS CU .EMPLOYE[ ERROR CODE
1815 PBEMPIo OS CLI .EMPLOY[E BLINKER
1816 PLIN17 Os CL3 .LINE NUMBER
1817 PCACCTI7 OS CLI .ACCOUNT EPROR CODE
1818 PBACCTI? OS CLI ,ACCOUNT BLINKER
1819 PCOA17 OS CLI •CASH/4CCRUAL

Figure C-i 1. APITMS Action Program Processing a Dialog (Part 26 of 29)

C-66 UP-9207 Rev. 2



Basic Assembly Language (BAL’) Action Programming Examples

1823 PBAtT17 DS CL1 •APOUNT GLINKEP

1821 PROESp17 Os Cli .D[SCPIPTION BL1N(EP

1822 PC[tlPl7 DS CLI .E’4PLOY[E ERROR CODE

1823 PEEMP17 DS CL1 .EPPLCVEE pLINKER

182’ PIIN#18 DS CL3 •LIN NUMBER

1825 PCACCT18 OS Cli .ACCOIJNT ERROR CODE

1826 PBACCTI8 OS CL1 .ACCOUNT BLINKER

1827 PCOA18 DS CL1 .CASH/ACCRUAL

1828 PBAMT18 DS CLI .APOUNT BLINKER

1829 PBOESPIB DS CLI .OESCR1PTJON BLINKER

1830 PCEPiP18 OS Cli •EMPLOYE[ ERROR CODE

1831 PBEMP18 OS CL1 .EFPLOYEE BLINKER

1832 PLINS19 OS CL3 .LINE NUKBER

1833 PCACCT19 OS CL! .ACCQUNT ERROR CODE

1834 PBACCT19 DS CL1 •RCCOUNT BLINKER

1835 PCOA19 DS CLI .CASH/ACCRUAL

1836 PBAPiT19 DS CL1 .AMOIJNT BLINKER

1837 PDESPI9 OS CU .DCSCRIPTION BLINKER

1838 PCEMPI9 OS CL1 •EMPLOYEE ERROR CODE

1839 PBEKPI9 OS CL1 .EMPLOY[E BLINKER

1840 PLINUZQ OS CL3 .LINE NUMBER

18iI PCACCTZO OS CL1 .ACCOUNT ERROR CODE

1842 PBACCT2O OS CL1 .ACCOUNT BLINKER

1843 PCOA2C OS CLI .CASH/ACCRUAL

18’e4 PBAMT2O OS CLI .AP4OUNT BLINKER
1845 PBDESP2O OS CLI .DESCR1PTION BLINKER

1846 PCEMP2O OS CLI •EPPLOYEE ERROR CODE

18e7 PBEMP?Q OS CL1 .EMPLOYEE BLINKER

1848 OCACCI EQj PCCCT1-PLIN1 .DISPLACEP4ENI OF ACCI ERR CODE

18f49 OBACCT EQU PBACC1IPL1Nu1 .OISPLACEMENT F ACCT BLINKER

1853 DPCOA EQU PCOA1—PLJNUI DISPLACEMENT OF CASH/ACCRUAL

1851 DBAMT EQ PBAMT1PLINj eDISPLACEMENT OF AMOUNT BLINKER

1852 DBD[SPT EQU PBDESP1PLIN1 .DISPLACEMENT OF DESCPT BLINKER

1853 OCEMP EQU PCEMP1—PLINn1 .DISPLACEPiENT OF EMP ERR CODE
18544 OBIMP [QU PBEMP1PLIN1 .DJSPLACEP4ENT OF EMP BLINKER

1855 PTYPE OS CLI .CHECK TYPE

1856 PCHECK OS CLS .CHECW( NUMBER

1857 PCAMT DS CLI4 .CHECK AMOUNT

1858 PCNAME OS CLZS .CHECK PAYEE

1859 PSTOP OS CLI
1860 •

1861 * CHECK PRINT FORMAT
1862 *

1863 PAYIO EQU PSTARTs5,50
I86 PAY2O EQU PAYI+%O,5O
1865 LEGENDO EQU PAY2O.5O,25
1866 VENOORO EQU L[GENDO+25,5
186? CH[CKC EQU WENOOPO+5,S
1868 NAM[O EQU CHECkO5,26
1869 ADORIO EQU NAMEO.26,2S
1870 DATCO EQU ADDRIO425,
1871 AMOUNTO EQU DATEO6,13
1872 ADDR?O EQu AMOUNTOtI3,25
1873 CITyO EQU ADDR2O25,2S
1874
1875 * RECORD AREAS
1876 ***L**4********

Figure C4 1. APITMS Action Program Processing a Dialog (Part 27 of 29)
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1177
3578•*
a 879. **fls* S.55*55*

1850•*
I8S1flTABLENT DI
1182.RTABLCN1 DI
1583•TAflTS (Oil
1854*LINIT COil
188S*TCRHT*B COil
1.86 5
1587
1588 5
1889 k*CCTPAT DI
1890 RACCTP*Y DI
1891 5
1892 S
1893 S
len ACCIPATH DI
185 HIATO1 (Oil
un HCI4IICNT Coil
1897 NTtPC COil
1898 HCNCCK Coil
1899 I4DAIC COil
1,00 HVENDOR (Oil
1901 HANOilppT (Oil
1902 NITNTOT COil
1903 NZJMCNT COil
iso. IINANC COil
1905 HLCGCND (Oil
19D6 HPRINT COil
1907 HBAICH (Oil
1,08 HCNHS COil
199 HITCNI (Oil
1913 HOLD COil
1911 HCAIII COil
1912 HACCR (Oil
1913 HCRWCDC COil
1914 HACT1ON (Oil
1915 HCO$PL (Oil
1916 S
1917 5

1918 S
1919 ACCTPAYC DI
1920 CAPIOUtIT COil
1921 CDAIC COil
1922 CV(pjDR (Oil
1925 CNANC (Oil
192 C*DDP1 COil
1925 C*UDP2 (Oil
1926 CCITT (Oil
1927 IP COil
1928 CLCG(ND COil
1929 CPRINT (Oil
19305
1931 5
in, S

TA8LC NAITCR RCC000

CL IS
CL165

CL16S
ACCTPATIfl21 .5
ACCTPATII2S,5
ACCTPAVI4’31 .1
ACC1pAYH• 32.S
ACCTPATH4 37,b
ACCTP*YHfl 3,5
ACCTPATH.liS,5 PCJ2
ACCTPAYH.53,5 P02
ACCTPATH4SS .3
ACCTPAYI461 ,26
ACCTPAYH.87,26
ACCTPAYH1I3,1
ACCTPAYH.1 11* • 3
ACCTPAVH.131,3
ACCTP*Vtl. 12b,*
ACCTPAVH+130,5 PD2
ACCTPAYH+13b,6 PD2
ACCTPATH.143,6 PD2
ACCTPATH• 14,1
ACCTPATH’ 1’IS. 1
ACCTPAYN. lie 1,1

CLZ6S
ACCTP*TC+29,5 PD2
ACCTPAYC.20,1i
ACCTPATC.Zq .5
ACCTPATC. 34,26
ACCTPATCbC ,2 S
ACCTPAYC.85,25
ACCTP*TC• 110,26
ACCTP*TC+13b,3 PDc
*CCTPAYC’ 139,2S
ACCTPATC’lSs .1

•R( CORD

BATCH TOTAL
PICXT CNCCK COilNT(R
CHECK TYP(
CHCCK NilMR(R
Cfl(ClI DATE
CH(Cl( VCNDOR
CHECK A$OilNT
CHCCII IT($ TOTAL
CN(CK ITCH COilNT
PATL(
L( BC ND
CHECK PRINT
BAJCH NilNOER
NUNB(R OF CH(CIiS
ITO) COWl!
OLD CKCCN AMOUNT
CNCCI( CASH TOTAL
CH(CN ACCRilAL TOTAL
CH(CN CRPOR COD(
CHECK ACTION COD(
CHECK COMPL(TION COD(

Fbir. C41. APtMS Adoit Progra Procashig a DWog Wart 28 of 29)

0

•S(CilRITY RECORD

CL8
CL8D
RTABLCNT.O8,1 ITATilI
RTASL(NT4IS,1 PASSWORD LIMIT
RTABLCMT4I6 TERMINAL FI(LDS

.ss..S*.sSs..S ACCOUNTS PAYABLE

APLOC H(ADCR

APIO3 CHCCK

CHECK AMOilNT

AP1O4 ITEM
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1933 ACCIPAYI 0$ C1165
1934 AIRID [Qu ACCTPAYI.OC,2 .RECOPD 10
1935 A1TIPE EQU ACCTPAY102,1 .CHEC$( TYPE

1936 AICHECI( EQU ACCTPAYIe03,S .CHCCK NUMBER
AJCNT EQU ACCTPAYI08,3 .ITEM COUNT

1938 AIVENOOR EQU ACCTPAYT.19,S .VENDOR
1939 AIACCT EQU ACCTPAYI’24,8 .ACCOUNT NUMBER
j9qO AIAMT EQU ACCTPAYi32,5 .AMOUNT

1941 ATEMP EQU ACCTPAY1.53,4 .EMPLOYEE
19e2 *IOESCP1 EQU ACCTPAY1.S7,3 .DESCRIPTICN
1943 A1BATCH QU ACCTPAYI*8?,3 .BATCH S
19g’ AIERR EQU ACCTPAYI+90,3 .CRROR BATCH S
1945 AlCOA EQU ACCTPAY1.93,1 .CASH OR ACCRUAL
1946 S

1947 5 GLODI ACCOuNI MASTER
198 S

1949 MACCTMST OS CLB

i50 RACCTMST OS CL8O

1951 AMSTS EQU RACCTMST8,j STATUS
1952 S

1953 5 SY000 BRANCH MASTER
1954 5

1955 KBRANCHPI OS CL3
1956 RBRANCHK OS CL2SO
1957 BMSIS EQ RBRANCHM,j STATUS
1958 5

1959 5 61003 CHART OF ACCOUNTS
1960 5

1961 I(ACCOUNT OS CL8
1962 RACCOUNT EQU RBRANCHMSO,dO
1963 CASTS EQU RACCOUNT’8,i STATUS
196i CACOA EQu RACCOUNT.38,1 CASM OR ACCRUAL
1965 CA[XP EQ RACCOuNT.46,1 EXPENSE ACCOUNT

19ô6 CAINC EQU RACCOUNT.q9,1 INCOME ACCOUNT
1967 5

1968 5 PE:Q1O PERSONNEL MASTER
199 S

1970 MPAYROLL 05 CLS
1971 RPAYROLL OS CL42j
1972 PMSTS [QU RPAYROLL,1 STATUS
1973 PMCAI EQU RPAYROLL.172,1 CLASSIFICATION
1971• S

1915 5 SYOO2 PERSONNEL CLASSiFICATiON
1976 5

19•77 TMSIS EQU RTABLEMT8,1
1978 TMEXP EQU RTABLEMT.32,1
1979 OMA YSSOMA 2568
1980+EW EQU * .END OF WORK AREA

2052 CDA Y$$COA

2OS.s CONTINUITY DATA AREA S

2056.COA OSECT
2057. OS ON
2058 END

Figure C-i 1 . APITMS Action Program Processing a Dialog (Part 29 of 29)
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Cm5. Sample IMS Configuration
Figure C-12 is a sample IMS configuration of the SUPPLY, APCHKS, APITMS, and
APAUDT action programs. Notice these programs are prepared to receive DICE
sequences and therefore the EDIT=NONE parameter is specified in the ACTION
sections of this configuration.

NEJUORK BATCHrNO CONETDzC)2 NAP[Z61N1 PASsORDGTN1 1ERMSZI4
CENERAL AUQJTN1!MSO CHR/LINr8O LNS/SGz24 1AxCONT:388O
OPTIONS CONrOU1NO DLLOADDNO FUPDATEZY[S

OpCG,%zyES
RECOVERYPO RES[NDZNO
SNAP[DZNO
SUBPReGZYES TOMFIL[ZNO TOFTRCLzNO
UNIQUEZTRAN
UNSOLZNO

TIMEOUTS ACTION6O
ST ATUSZ3J

F1LC BANCHM FILLTYP[ISAM BLS1ZEzO512 LOCzTR
TYPEFL[RANSEQ UPDATF ZYL S R[CFORM:FI XBL PCYIOFLZ2O
PECS1ZL:?D KEYLOC:1O KLYLLNZ3
ICAWEAIZBPANCHM EYAR6bRACHP wOPc1 ZBANCHM
IOROUTZADQRTP IORLG:8 OPKSYES
INQAPEA:1!PArCHM INLiSI Z[25t

FILE TABLLIiT F1LETYPLzIS1 bLSIZEU1? LOCIKZTF
1YPLFLL:PANSEC Upr,ATEYLS CFOPMDF I XBLfr PCYLOFL3J
FECSI7E-iSD KEYL3C-L EVLENZS
IO4EAjzTABLE’1 EYAP(:1ABLET WOP$1ZTAt3LEMT

FILE SCRFIL F!LETYPEZDAMR 8LKSIZ[z2560 1OAR[AIzSCRFIL READJDzYES
RLLATIVEF SEEKAORZSCFiFIL WR1TEIO:YES LOCKZIJP

FILL PAYROLL FILETYPEZISAM 8LSI2[:128C LOCiTR
TYPLFL[:RANSEQ UPDATE:Y[S RLCFOPM:FIxBLe PCYLOFLZ3U
RECSI7EZ421 KEYLOCZ6 IEYLENS
1OAkEA1PAYPOLL KEYAR6PAYtOLL WOPKIzPAYOLL
IORUUT:400RTR 1OREG:8 WORKSzYES

FILE ACCOUNT FILETYPE:JStM BLKSIZC:GE1Z LOCK:TR
TYPEFLLZRANS[Q UPDATE:Y[S RECFORM:FIXRLK PCYLOFLZI 0
PECSIZE:J80 (EYLOC:0 KLYL[N8
IOA[A1:ACC0UNT KEYARGzACCOUNT kORIzACC0UN1
IORCiUTZADDRTR IGREG:8 ORcSzYES

FILE ACCTPS1 FILETYP[z!SAP BLKSIZ[:0512 L0CzTP
TYPIFI EZRANS[Q UPOAT[:YE S RECF0RMFI X[ILK PCYIOFLZ2O
RECSIZ:D80 KEYLOCZO K[YLENZS
IGARE1:ACCTMST kEYARGzICCTMST WOPK1zACCYPS1
JORQUTZAOORTR IOR[Gz8 WORKSZYES

Flu: CC1P FILTYP[ZISAM BL$S1ZE:1D2? LOCzTP
IVP[FIE-PANS[O UPOAT[:YES RCCFORMFIX8LK PCYLOFLZ4O
RECSYZ[:165 KEYLOCzL ([YLEN:1S
IOA1EA.1—ACC1PAy KEYARGZACCIPAY .ORK1ACCTPAY
JOROUTZAEJDRTR I0R[(z8 0R)SzYES

Figure C-li Sample IMS Configuration (Part 1 of 2)

C-70 UP-9207 Rev. 2



Basic Assembly Language (BAL) Action Programming Examples

FILE VENDORM F1LLTYP[:ISAM BLS1ZE:1O22 LOCzTP
TYP[F1[:RANSEQ uPDA1EYLS RECFOR1ZFIXBLK PCYLOILZ1Q

P[CSIZ[199 EYLOCZO yL[5
IOAEAIzVENUORh KEYARGZv[NDORi wOP1zv[NDORi
!ORCUTZADDRTR IOREG8 wORKSYES

FILE: TPANACT FTLLTYPEZTSM L3LI(SI?E1C22 LOCKTP
1VP[FLEPANSEQ UPDATE:YLS R[CFOP:FjXBLc PCYLOFLZ3O
p[CS12[z1&5 EYLOCzQ K[YL[z1S
1OARE411PANACT KEYARGz1RA4CT WOPc1 TA?dACT
IORUUTZADDPTq 10RE11z8 WQRKSYES

TERMiNAL TLJ IPISF?LAEY:NO
TERMINAL TvU7 ISRE4OYzNO
TERMINAL P406 IMSkLAPY:O
TERtUNAL T4i9 MSA[Yr1O
TEMINAL TMD4
T[RPINAL IM1C 1MSP[ACYNO
TEPPIINAL TiCiE iMSRtADY4O
TEPMJNAL Tf’1i
1[PMINL T433
1[RMINAL TMj ASTEPzY[S
TEPMIAL TCJ1

TRANSACT APCKS ACIIQNrAPCHKS
TRANSACT APITS ACTIONZAPITPiS
TRANSACT APAUD ACTIONrAPALJOT
TRANSACT SUPLY ACTIUNZSUPPLY
ACTION APIIMS EDITNUN[

F1LESzACCOUNT,ACCTt1S1ACCTPAY,BRANCHM,PAYPOLL
FiLL S:SCRF IL ,TAbL[M1 ,V[NDOTh
INSIZ[STAN MAXSJZ[:9472 0UTS1ZEZ2568 OPKSIZE:3S84
ALLPTzNO 6YPASS:2 MAXUSERSZI

ACTIGN APAIiDI FP1T:NOtE
F1LLS:ACCOUNT,ACCTPAY,ANCHM,SCRFIL,PAYPOLL
F1LLSzTAB[MT,q[NDOF
JNS1ZE:STAN MAXSI2[:E96ü OUTSIZE:25t8 OPKSIZE3O72
ALLNTNQ SYPASSZ2 MAxUS[RS:1

ACTION APCHIS ELI1rNONC
r1LEsAccTpAy,pAyRoLL,scRFIL,TA8LciT,yENnoRp
INSiZEZSTAN MAXSIZ[z793, OtflS1ZE 2568 WORK SIZE Z20’48
ALLkTZNO cYPASS:2 MAXUS[Rs:I

ACTION SUPPLY EDIT:NONE
F I LL S:bRANCHM, TAt3LEMT , TkANAC T
1NSIZEZSTAN AXSIZ[:23U4 CUTSIZLZSTAN WO?XS1?EZIQ?’4
tLLTzNO hYPASS5 MAXUSEkS:1

PPOLRA’i APITPiS LPLI:YES TYPE:SE1
PRO&PAM APCHKS [PET:YFS TPL:PNT
pcOGRAt APAUDT LETzYES TYPLrN1

PROGRAN SUPPLY ER[TZYES TYPEZSER

Figure C-12. Sample IMS Configuration (Part 2 of 2)
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Appendix D
Status Codes and Detailed Status Codes

IMS returns a status code and sometimes both status and detailed status codes after
each function call issued by your action program. IMS places these codes in the
STATUS-CODE and DETAILED-STATUS-CODE fields of the program information
block. Your action program then tests the contents of these program information block
fields and performs routines to handle the conditions indicated by them,

A successful execution of a function call issues a status code 0, and usually a detailed
status code of 0. For status code 0, defined records and transaction buffers use the
detailed status codes to return advisory information. (See Section 5.12 and 10.8.)

Table D-1 shows the status codes and their meaning for sequential and random I/O
functions issued to sequential, relative, indexed, and defined files.

Table D-2 lists the status code values returned to the program information block.

Table D3. shows the advisory information detailed status codes for the status code 0.

Table D-4 shows detailed status codes IMS returns with invalid key status code 1.

Table D-5 lists the detailed status codes for status code 2.

Table D-6 describes detailed status codes IMS returns with status code 3 for invalid
request errors.

Table D-7 lists the detailed status codes IMS returns with status code 4 for I/O errors.

Table D-8 lists the detailed status codes IMS returns with status code 5 for violation of
data definition.

Table D-9 lists detailed status codes returned by IMS with status code 6 for internal
message control errors.

Table D-10 explains detailed status codes returned with status code 7 for screen
formatting errors,

UP-9207 Rev. 2 D-1
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Status Codes and Detailed Status Codes

Table D-2. Values Returned in PIB Status Code after Function Calls

Status Status
Code Code Description
(DecImal) (Hexadecimal)

00 Successful

Defined record (see Section 512)
Transaction buffers (see Table D-3)

1 01 Invalid key or record number

Defined files predicted record type not correct
Printer files - forms overflow

2 02 End of data, empty set

3 03 Invalid request

4 04 I/O error

5 05 Violation of data definition

6 06 Internal message control error

7 07 Screen format error

Table D-3. Detailed Status Codes for Status Code 0

Detailed Detailed
Status Code Status Code Description
(Decimal) (Hexadecimal)

All Functions

0 00 Successful call

Transaction
buffers

0 00 No buffers allocated to the transaction prior to
this successful call

1 01 1 block of buffers allocated to the transaction
prior to this successful call

2 02 2 blocks of buffers allocated to the transaction
prior to this successful call

Defined files

See Table D-1 and Sections 3.7 and 5.12
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Table D-4. Detailed Status Codes for Invalid Key Errors - Status Code 1

Detailed Status Detailed Status
Code Code Description Meaning
(Decimal) (Hexadecimal)

01 01 Invalid duplicate key Internal error
count

Named format cannot be
found

Duplicate key count value
on random GET function is
zero or exceeds number of
duplicate keys

225 El No identifier supplied Insert an IDENTIFIER
statement in the data
definition

226 E2 Identifier too long Identifier must be 1 to 30
alphanumeric characters

228 E4 Identifier out of Value entered at terminal
range is not in range of VALUE

clause specified in data
definition

Table D-5. Detailed Status Codes for Status Code 2

Detai led
Status Description
Code

0 End of data/end of load module

# (record Defined records:
type) First byte = Predicted record type

Second byte = Delivered record type
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Table D-6. Detailed Status Codes for Invalid Requests - Status Code 3

Code Code
(Decimal) (Hexadecimal) Description Meaning

01 Incorrect number of The number of parameter addresses
parameters contained in a request parameter list is

inconsistent with the function requested.
This error can result from the failure of
BAL action programs to set the sign bit in
the final address word in a request
parameter list as required by standard
linkage conventions.

2 02 Function code out of This error may occur when an action
legal range program inadvertently writes into the IMS

link module that is linked to a serially
reusable or sharable action program, or
control passes improperly from an action
program to MS.

3 03 Incorrect parameter The parameter list address passed to IMS
value on a request is 0, or an address

contained in the parameter list is 0, or the
actual value of a parameter is incorrect.
This error can also occur when an VO
area for a DAM file was not half-word
aligned.

4 04 Shared record not in use This code does not apply to user action
by this transaction program requests.

5 05 File not defined A logical or defined file named in a
request to MS is not configured or
defined via the data definition processor.

Transaction buffer not
allocated One of the addresses submitted in the list

of transaction buffers to be released is
not pointing to a buffer assigned to the
transaction.

continued
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Status Codes and Detailed Status Codes

Table D-6. Detailed Status Codes for Invalid Requests - Status Code 3 (cont.)

Code Code
(Decimal) (Hexadecimal) Description Meaning

6 06 File not open The ZZCLS master terminal command
closed a logical file named in a request to
IMS or data management closed a logical
file as the result of an unrecoverable
error.

7 07 Function invalid for type The function specified in a request to IMS
of file is not valid for the type of file named. For

example, the action program issued a
SETL function call for a nonindexed file.

8 08 Record(s) not locked The action program issued an UNLOCK
function when no locks existed.

9 09 PUT or DELETE request The function sequence for an update
not preceded by a operation is not valid.
GETUP request

10 OA Illegal function requested The requested function is not consistent
with the DTF or RIB parameters in the
configuration.

1 1 OB File not assigned to this The action program requested a logical
action file that was not named in the configured

definition of the action making the
request, or the preceding action did not
name a defined file.

continued
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Table D-6 Detailed Status Codes for Invalid Requests - Status Code 3 (cont.)

Code Code
(Decimal) (Hexadecimal) Description Meaning

12 OC Required module not The action program requested a feature
included in configuration not included in the MS load module at

configuration time.

Required module not in configuration. The
activation of RESMEM was not specified
in the MS configuration.

Screen format services not configured.

No continuous output configured.

13 OD Capacity exceeded on An action program requested insertion of
INSERT request a record into a MIRAM of SAM file, but

insufficient space exists to contain the
new record.

14 OE Insufficient space in main User must allocate more main storage.

The transaction buffer pool is exhausted.
Returned if a contiguous block of space is
not available. This error is also returned,
if RESMEM parameters were overridden
with 0.

15 OF Update not permitted in An action program requested an update
configuration function; but update was disallowed at

configuration time.

16 10 Update suppressed for The requested update is not permitted
files because of an I/O error in the audit file.

17 1 1 Trace file down File recovery is not operational; only file
displays are allowed.

continued
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Table D-6. Detailed Status Codes for Invalid Requests - Status Code 3 (cont.)

Code Code
(Decimal) (Hexadecimal) Description Meaning

18 12 Record was locked by Under single-thread, an action program
another transaction issued either a GETUP or INSERT request
(single-thread only) on a record; but this record was already

locked by some other transaction.

20 14 Work-area address Check the order in which you issued
invalid or SETLOAD was SETLOAD and GETLOAD calls; make sure
not issued before that work area is word aligned.
GETLOAD

Invalid request; save-area address invalid
or SETLOAD was not issued before
GETLOAD.

21 15 Data buffer too small Make sure the value specified on the size
(less than 10 bytes) parameter of the GETLOAD call is greater

than 10.

Invalid request; data buffer too small (less
than 10 bytes).

22 16 Another SETLOAD call Check that an additional SETLOAD call
was issued between the was not issued before the GETLOAD call.
initial SETLOAD and the
GETLOAD call

24 18 Busy status, PRINT Issue PRINT function when printer not
function issued when busy.
printer file assigned to
another terminal.

25 19 Invalid USER-ID password
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Table D-7. Detailed Status Codes for I/O Errors - Status Code 4

File Type Error Code Description

MIRAM DMnn nn is the hexadecimal value of data management area
error code contained in the first byte of the
detailed status code.

The second byte of detailed status code is error

subcode interpretation. (See 3.6 and the System
Messages Reference Manual, UP8O76

DAM filename-C+2 Is the value in the detailed status code. For
interpretation, refer to Data Management User Guide,
UP8O68.

xx iio error. XX is the error code (in binary) returned
by the 05/3 loader, if DOWLINE LOAD is used. Note
that these error codes are explained in the System
Messages Reference Manual, UP-8076.

Table D8. Detailed Status Codes for Violation of Data Definition Status Code 5

Detailed Status Detailed Status
Code (Decimal) Code (Hexadecimal) Description

* * Incorrect VALUE statement

Inconsistent PlC clause

Change not permitted

Value missing for a MUST ADD item

* No detailed status Code returned, but status Code 5 can signify one of the above in the description list.
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Table D-9. Detailed Status Codes for Internal Message Control Errors - Status Code 6

Detailed Status Detailed Status
Code Code Description Meaning

(Decimal) (Hexadecimal)

2 05 Destination terminal busy, Output-for-input queueing
on hold, or down was:

1. Destination terminal is
in interactive mode.

2. Destination tereminal
has an input message on
queue.

3, ZZHLD or ZZDWN comand
was entered for
destination terminal.

4. Destination terminal
is marked physically
down to ICAM.

5. IMS cannot allocate
main storage buffer
(multithread) only.
INBUFSIZ specification
inadequate.

3 03 Destination terminal SEND function was issued
physically or logically for message switching.
down, message queued Message is queued at

destination terminal and is
retransmitted when terminal
becomes operational.

4 04 Invalid specification in Invalid destination
output message header terminal-id or auxiliary-

device-id; or AUX-FUNCTION
Invalid terminal name or field contains X’C3,
type XF3, or XF7 (not valid

with SEND function).

5 05 No ICAM network buffer Insufficient buffer space
allocated in ICAM network
def mi t ion.

6 06 Disk error Output error occurred on
attempt to write message to
disk; error passed to INS
by ICAM.

continued
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Table D-9. Detailed Status Codes for Internal Message Control Errors - Status Code 6 (cont.)

Detailed Status Detailed Status
Code Code Description Meaning

(Decimal) (Hexadecimal)

7 07 InvaLid length In delayed internal
specification succession or output-for-

input queueing, output
message length was larger
than the input buffer pool.

8 08 Insufficient resource error In switched message, cannot
retrieve file from process
file table after five
attempts. Must generate new
files. In delayed internal
succession, insufficient
main storage allocation.
Must increase main storage
allocation. Must increase
main storage on job card.

9 09 Output message error An action scheduled for
program routing has
terminated with E
succession at the secondary
node.
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Table D-1O. Detailed Status Codes for Screen Formatting Errors - Status Code 7

Detailed Status DetaHed Status
Code Code Description Meaning

(Decimal) (Hexadecimal)

0 00 Validation error; all error Check validation error
fields in variable data codes returned in status
area replaced by hexadecimal byte for invalid fieldS
Fs and affected field-error
statuses set in the output-
status area

1 01 Buffer address indicates a Check the length field
format area not large in output message header
enough to receive the screen portion of format area to
format find actual length required

for the format described.

2 02 Variable data area not large Check data-size parameter on
enough the CALL BUILD function and

increase the length or size
of the data-size parameter.
Make it at least as large as
the screen size

3 03 Insufficient number of Check SFS parameter in the
terminals configured for SFS OPTIONS section of

configurator

4 04 Variable data specified when Variable data parameter
no variable data area exists specified in BUILD function,

but no output fields or
option indicators described
for the screen format.

5 05 Format dimensions are Check screen format
greater than screen generation for length of
dimensions screen format

6 06 Fatal error; I/O error Get DM error message from
reading format file console; refer to the

System Messages Reference
Manual, UP-8076

7 67 REBUILD not allowed User issued output-only
screen and can issue a
REBUILD only with input
f ields -

8 08 Invalid field in variable On REBUILD, data description
data area in action program doesn’t

match screen format
generation

continued
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Table D-1O. Detailed Status Codes for Screen Formatting Errors - Status Code 7 (cont.)

Detailed Status Detailed Status
code code Descilption Meaning

(Decimal) (Hexadecimat)

9 09 Variabte-data parameter Screen coordinator checked
specified but no error fietd att data in variable-data
detected area and no fields of

hexadecimal Fs found.

10 GA Screen format incorrectly On BUILD, data description
generated in action program doesn’t

match screen format
generation.

11 ØB SF5 failed System error. Take dump and
contact your Unisys
representat i ye.

16 10 SFS failed during input Inadequate main storage in
conversion system; or format contains

protected fields and
terminat does not have
protect feature or is not
in protect mode.

17 11 Screen format services error Take IMS job dump and
contact your Unisys
representative.

18 12 Screen format can’t be Actioi program processing
transmitted because this is DDP transaction attempted to
a program-initiated DDP send screen format to
transaction. initiating action program.
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Appendix E
Generating Edit Tables

E.1. Purpose
The edit table generator offers a convenient means for converting unformatted input
received from terminal operators into fixed formats required by action programs and
checking this input for types of data, value ranges, and presence of required fields.

The output of the edit table generator is written to the named record file
(NAMEREC). From there it is loaded at the appropriate time by IMS. Each edit table
is associated with a particular action at configuration time via the EDIT parameter in
an ACTION section. The edit table utility can be run either before or after
configuration, but the NAMEREC file must be previously initialized.

El Generator Input Coding Rules for Edit Table

Input to the edit table generator is in the form of keyword parameters that define the
edit table, the fields you want edited, and the edit criteria for each field. Note that the
statement conventions in Appendix A also apply.
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Generating Edit Tables

To code input to the edit table generator, apply the following rules:

1. Input entries must contain sequence numbers in columns 77 through 80, in
ascending order. The lowest permissible sequence number is 0001.

2. Parameters can be coded in any column between 1 and 76. Blanks are ignored
and are permitted anywhere in the edit table definition.

Example

3. Specifications for an edit table and for each field can span more than one line.
However, a keyword and its value must be contained on one line.

Example

SEP;ETABETABTST;KEY1; ØØØ
Ø;MANY;LEN5;MAN=Y;LEN=5; ; 0200

KEYWORD AND VALUE
NOT ON SAME LINE

4. A new edit table specification must start on a new line. Each field need not begin
on a new line.

Example

INCORRECT

SEP;ETAB=ETABTST;KEY=1 ;POSO;
MANY;LEN5;
KEY2;FIL ;JUSL;LEN=15;MAN=Y;

1 TYP=A POS=5,,ETAB=TABL1,
I

0100
0200
0300
0400
0500

I 77 80

SEP;ETABETABTST ;KEYI ;POS=0;MAN=Y;LEN5;
KEY2;FIL ;JUSL;LEN15;MANY;TYPA;POS5;
KEY3;FIL ;JUStL;LEN=20;POS=20;TYP=M;;

0100
0200
0300

INCORRECT CORRECT

SEP=;ETABETABTST;KEY1 ;POS0; 0100

CORRECT

0100
0200
0300
0400
0500

NEW EDIT TABLE NOT
SPECIFIED ON NEW LINE

SEP=;ETAB=ETABTST;KEY=1 POSO;
4 MANY,LEN=5,EYFIL= ,JUS=L,

LEN I5 ;MAN Y ;TYP A;POS 5; ;
SEP=,ETAB=TABL1 , LEN=20,
POS20,,

NEW FIELD NEED
NOT START
ON NEW LINE
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Generating Edit Tables

5. The field separator character specified by the SEP keyword parameter must be
used as the field separator throughout the edit table specification, as well as in
the input message to be edited. Double separator characters indicate the end of
the edit definition. A new edit table can establish a different separator character.

Example

SAME FIELD SEPARATOR
NOT USED THROUGHOUT
EDIT TABLE DEFINITION

SEP;ETABETABTST;KEYI ;POS4;
MAN=Y;LEN5;;

r SEPETABTABL4.KEY1 .POS4.

I MAN Y.LEN 5..

I ESTABLISHES A NEW

I SEPARATOR
[HARACTER

6. The SEP, ETAB, and KEY parameters must be coded in the prescribed order; the
remaining keyword parameters can be specified in any order. SEP and ETAB are
coded once for each edit table, The remaining parameters are repeated for each
field in the input message to be edited.

Example

INCORRECT

SEP;POS;LEN5 ;Kj1
EA

...—.T•‘ I
I ETAB AND KEY PARAMETERS

I DON’T IMMEDIATELY FOLLOW

L

CORRECT

SEP;ETABETABTST;KEY1 ;POSB;
MAN Y; LEN 5; ;

0100
0200

INCORRECT CORRECT

SEP;ETABETABTST,KEY1POS=
MANY;LEN5

0100
0200

END OF EDIT DEFINITION
NEEDS DOUBLE SEPARATOR

0100
0200
0300
0400

0100
0200
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Generating Edit Tables

7. Numeric values are positive unless preceded by a minus sign (-). The plus sign (÷)
is not permitted in numeric values. The number of numeric characters used to
specify a numeric value may not exceed the length specified by the LEN
parameter.

Example

INCORRECT CORRECT

SEP;ETAB=TABL1;KEY=1;LEN=E; 0100 SEP=;ETAB=TABL1;KEY=1;LEN=5; 0100
pOs=0 MAX+200000 MIN= 1 0200 POS=0 MAX=20000 MIN= 1 0200

t—r
PLUS SIGN NOT
ALLOWED

I NUMBER OF CHARACTERS
IEXCEEDS LENGTH GIVEN
[N LEN PARAMETER
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E.3. Edit Table Generator Parameters
The input parameters you give to the edit table generator must follow this format:

SEP=separator - character

ETAB=tablename

KEY= fkeyword

1.posi tton

LEN=fietd- 1ength

POS=starting-posi tion

[FIL=fi I 1-character)

Jus= fL

[MAN= I
[MAX=maximurn-value)
[MIN=minimum-value)

A

F=b1
The separator parameter specifies the field separator character for both the edit table
definition and the input message to be edited. It cannot be a blank, equal sign, or
minus sign. This parameter is required, must be the first entry on the first line of the
edit table definition, and can be specified only once per edit table.

The edit table name parameter names the edit table and must immediately follow the
SEP parameter. This specification associates the edit table with an action at
configuration, via the EDIT=tablename option in the ACTION section.
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The key field parameter identifies the input message field for which edit criteria are
specified in subsequent parameters and must be the first parameter specified for each
field. The edit table generator associates all subsequent specifications with this field
until it encounters another KEY parameter. Input fields can be positional or keyword.
Positional fields precede keyword fields.

KEY=position specifies the relative position of the field as it appears in the input
message. Positional fields must be defined in numeric order, starting with 1.

KEY=keyword specifies a 1 - to 3-character alphanumeric identification. The first
character must be alphabetic for a keyword field in the input message. The terminal
operator enters keyword fields in the form keyword—data. For example, when you
specify KEY=OLD, the terminal operator might enter OLD=57500 for this field. Once
a keyword field is identified in the edit table definition, all subsequent fields must be
defined as keyword fields,

Figure E-1 shows the correct coding for positional and keyword parameters to the edit
table generator.

POSIT

SEP=;ETAB=TABL1;KEY=1;POS=ø;MAN=Y;LEN=5; 0100
POSITIONAL— KEY2;FIL ;JUS=L;LEN=15;MAN=Y;TYP=A;POS=5; 0200
KEYWORD —+JKEYNEW;FIL ;JUS=L;LEN=10;POS=20;TYP=M; 0300

1KEYOLD;FIL ;JUS=L;LEN=10;POS=30;TYP=M; ; 0400

Figure E-1 . Edit Table Parameter Description with Positional and Keyword Parameters

The length parameter specifies the length of the edited field and is a required
parameter. You may specify a maximum of 255 characters for alphanumeric fields and
four characters for binary fields. Ten characters is the maximum length for numeric
fields unless you specify both MIN and MAX parameters for this field. If you identify a
numeric field in the action program as packed decimal, you can specify up to 16
characters in the LEN parameter.
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Notes:

1. If the field-length is larger than the width of the screen on which data is to be
entered, IMS removes the DICE code at the end of each line of terminal input and
replaces it with a blank character. You must provide for these additional blank
characters in the action program and include them in the field-length specified by
the LENparameter.

2. The length specified for binary (TYP=B) and packed (TYP=P) fields is the
maximum length for the field in the input message, not the length of the field in
your program. For example, if a field is defined as packed with a LEN—3, the
largest number the terminal operator can key in is 999, even though 1000 may be
represented in a packed field in 3 bytes.

3. If the transaction code (the first field in the input message) is less than five
characters, the terminal operator must key in a space before entering the separator
character for the next field. You must include the space in the field-length specified
by the LENparameter.

TRANSACTION CODE IS PAY

SO

OPERATOR ENTERS

AND LEN=4;

The length of the first field can be greater than five characters, but only the first
five characters are used in the transaction code, The LENparameter should specify
the actual length of the field.

The starting position parameter specifies the starting position of this field as it
appears in the edited message and is a required parameter. The first field starts at 0.

The fill character parameter optionally specifies the fill character inserted in the
edited field when the field the terminal operator enters as input is shorter than the
field-length specified by the LEN parameter. The default fill character is 0. If you
want to fill with spaces (X’40’), code either “FIL=” or “FIL=”; i.e., you can include or
omit a space before the separator character for the next field. Binary fields are always
filled with binary zeros; therefore, this parameter is ignored if specified for a binary
field.
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JUS=L left-justifies this field in the edited message. Binary and packed fields are
always right-justified; therefore, this parameter is ignored if specified for binary or
packed fields.

JUS=R right-justifies this field in the edited message and is the default assumed.

MAN=N indicates that this field is not mandatory in the edited message for input to
be acceptable.

MAN=Y indicates that this field is mandatory in the edited message.

The maximum value parameter specifies the maximum value allowed for the field in
the input message. This parameter applies only to numeric fields. The highest value
allowed is 2 to the thirty-first power minus 1 : 2311 . The number of characters in this
value must not exceed the length specified by the LEN parameter.

The minimum value parameter specifies the minimum value allowed for the field in
the input message. This parameter applies only to numeric fields. The lowest value
allowed is minus 2 to the thirty-first power minus 1 : (2311). The number of
characters in this value must not exceed the length specified by the LEN parameter.

The type parameter describes the type of data to be contained in the edited field.

TYP=A specifies alphabetic data A field defined to the editor as alphabetic is treated
as an alphanumeric field.

TYP=B specifies binary data.

TYP=M specifies alphanumeric data and is the default value.

TYP=N specifies numeric data.

TYP=P specifies packed decimal data.
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E4. Executing the Edit Table Generator
Once you code input parameters describing the edit table format and the NAMEREC
file is initialized, you can execute the ZH#EDT edit table generator using the control
stream illustrated in Figure E-2.

1/ JOB ADDEDT,,AØØB

/1 DVC 20 1/ LFD PRNTR

1/ OPTION DUMP

1/ DVC 50 II VOL DS9999 II LBL NAMEREC,DS9999 1/ LFD NAMEREC

/1 EXEC ZH#EDT

Is
input parameters

input parameters

1*

1/ FIN

Figure E-2. Sample Execution of Edit Table Generator

If the input definition is acceptable, the generated edit table is written to the
NAMEREC file and the following message is issued:

tablename ADDED

If the edit table has the same name as a table already existing in the NAMEREC file,
the new edit table replaces the existing table, and the following message is issued:

TABLE ADDED, DUPLICATE DELETED

If errors cause rejection of the edit table, the following message is issued:

tablename REJECTED

Another way to determine edit table errors is to look at the UPSI byte. The following
UPSI byte values pertain to the edit table error status:

UPSI Byte Meaning
Contents

00 No errors

40 Warning. ZH#EDT continues processing edit table input parameters; but no edit table is
built.

80 Fatal error. Edit table processing terminates.
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E15. Error Processing
When the edit table generator encounters a file I/O error or certain types of input
errors, it terminates and prints a message in the output listing. The resulting value in
the UPSI byte is 80. Most types of input errors do not cause termination. Processing
and validation continues, but an error message is printed and the edit table is
rejected. Input specifications for the edit table generator are not printed in the output
listing. This type of error results in an UPSI byte value of 40.

If an I/O error occurs while reading input to the edit table generator, the following
message is issued, and the program terminates with an UPSI byte value of 80:

INPUT READ ERROR, SCAN TERMINATED

If an error occurs while opening, reading, or closing the named record file, the
following error message is issued and the program terminates with an UPSI byte
value of 80:

FILE ERROR, SCAN TERMINATED

Errors in the input statements are reported in the following format:

nnnn cc error-message-text

where:

nnnn
Is the sequence number in columns 77 through 80 of the card containing the
error.

cc
Is the column number of the beginning of the input text that is in error. This
column number is suppressed if the error is detected during final validation
of all parameters for a given field.

error-message- text
Is the description of the error as listed in Table E-1.

An example of an input statement error and the resultant error message follows:

Input

SEP=,ETAB=EDIT1,KEY=1,LEN=5,POS=ø,JUS=X,MAN=Y, 0002

Error Message

0002 39 JUSTIFICATION ILLEGAL

Table E-1 lists alphabetically the message texts inserted into the input statement
error message. In each case, processing continues, unless otherwise indicated in the
explanation column.
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Error Message Text

Table EL Edit Table Diagnostic Messages

Explanation

B TYPE LENGTH GR THAN 4

CARDS NOT IN SEQUENCE

DOUBLE SEPARATOR MISSING

DUPLICATE NAME

FIELD NOT ACCEPTED, KEYS STARTED

FIELD NOT IN SEQUENCE

FILLER MUST BE SINGLE CHARACTER

ILLEGAL FIELD TYPE

INVALID MAN SPECIFICATION

INVALID NAME

INVALID SEPARATOR

Four characters (one full word) is maximum.

Scan terminated, run aborted.

Warning only; end-of-file encountered while searching

for separator.

Duplicate name for nonpositional field

Positional parameters not allowed after
nonpositionals started.

Positional parameters must be in sequence.

Self-explanatory

Only A, B, M, N, or P accepted

Only Y or N accepted

Name too long or contains invalid characters.

Scan terminated, run aborted; = and - are not
allowed as separators.*

Only R or L accepted

Self-explanatory

JUSTIFICATION ILLEGAL

KEWIORD ETAB MISSING

KEWORD INVALID Self-explanatory

* These errors set the UPSI byte to 80; all other errors in this table result in an UPSI byte value of 40.

continued
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Error Message Text

Table E-1. Edit Table Diagnostic Messages (cont.)

Explanation

KE’TWORD KEY= MISSING

KEYWORD SEP= MISSING

LEN OR P05 EXCEEDS MAX

LEN OR P05 MISSING

LEN ZERO

MAX OR MIN ABSOLUTE VALUE TOO LARGE

N TYPE LENGTH GR THAN 10

NO DEFAULT FOR THIS FIELD

NO FIELDS DEFINED

P TYPE LENGTH GR THAN 16

REPEATED FIELD

SEPARATOR CHARACTER MISSING

SEQUENCE NUMBER NOT NUMERIC

= SIGN MUST FOLLOW KEYWORD

TOO MANY FIELDS

xxx OVERLAPS yyy

Self-explanatory

Scan terminated, run aborted.

Maximum length is 255; maximum position is
32,767.

Required parameters

Length must be at least 1.

2311 is largest absolute value allowed.

Ten characters is maximum unless MAX and MIN
both specified.

Parameter value must be specified.

Empty table not allowed.

Sixteen characters maximum for packed-decimal
field.

Parameter already specified.

Self-explanatory

Scan terminated, run aborted. *

Self-explanatory

Scan terminated, run aborted; output buffer
overflow.

Warning only; overlapping fields permitted.

* These errors set the UPSI byte to 80; all other errors in this table result in an UPSI byte value of 40.
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E6. Entering Input Messages from a Terminal

When the terminal operator enters an input message for which you’ve generated an
edit table, an IMS component called the expanded input editor processes it. The
following considerations apply when entering input messages from the terminal:

. When an input message contains a transaction code, the transaction code must
always be the first field. If the transaction code is less than five characters, enter
a space before keying in the separator character.

. Positional fields begin with the first nonblank character and extend to the next
separator. Positional fields must appear in the same order as specified in the edit
table definition. If you omit a positional field, enter an additional separator
character in its position. A positional field entered as input may not contain an
equal sign.

. Keywords must be followed by an equal sign with no intervening blanks. Data
starts immediately after the equal sign and extends to the next field separator.

. Numeric values are positive unless preceded by a minus sign. The plus sign (+) is
an invalid character.

. Error messages are displayed on the first line of the display terminal; therefore,
it is recommended that you start input messages on the second line so that the
input is not erased by an error message.

. If you continue fields from one line to another, IMS removes the DICE code at the
end of each line and replaces it with a blank character which it sends to the
action program as part of the data. Always enter on one line fields that do not
exceed the width of the screen. If a field exceeds the screen width and must be
continued from one line to another, avoid splitting a word between lines,

. If the terminal input ends with a positional parameter (no keyword parameters
are specified), enter a separator character at the end of the input message;
otherwise, the input message could be partially deleted. A correct terminal entry
is:

INFOR,BIOLOGY,CLASS2,MARY J . BLISS,

When terminal input ends with a keyword parameter, this is not necessary.
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El. Sample Edit Table Application Using Positional
and Keyword Parameters

Figure E-3 and Table E-2 describe sample input to the edit table generator for an
accounts receivable application and the format in which the edited input is delivered
to the action program.

TRANS SHIP
ID NAME ADDRESS AMOUNT NUMBER

Figure E-3. Sample Input to Edit Table Generator and Format of Input
Delivered to Action Program

Table E-2. Description of Sample Input to Edit Table Generator

Line Parameter Explanation

1 SEP=, The field separator is a comma for both the edit specification and input
from the terminaL

ETAB=EDIT1 The edit table name is EDIT1.

KEY=l The first field described is positional. It must be the first field in the input
message.

continued
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KEY=SN, LEN=6,POS=69,FIL=,JUS=R, , 0005



Generating Edit Tables

Table E-2. Description of Sample Input to Edit Table Generator (cont.)

Line Parameter Explanation

LEN=5 The edited field is five characters long.

Pos=o In the edited message the field begins in position 0.

MAN=Y The field must be present for the message to be acceptable.

2 KEY=2 The field is positional. It must be the second field in the input message.

LEN=20 The edited field is 20 characters long.

POS=5 In the edited message the field begins in position 5.

FIL= The field is to be blank filled in the edited message.

JUS=L The field is to be left-justified in the edited message.

MAN=Y The field must be present for the message to be acceptable.

3 KEY=3 The field is positional. It must be the third field in the input message.

LEN=40 The edited field is 40 characters long.

POS=25 In the edited message, the field begins in position 25.

FIL= The field is to be blank filled in the edited message.

JUS=L The field is to be left-justified in the edited message.

4 KEY=AMT The field is a keyword field. AMT=n must be specified in the input
message.

LEN=4 The edited field is four characters long.

POS=65 In the edited message, the field begins in position 65.

MIN=1000 The minimum level allowed for the message to be acceptable is $10.00
(entered as 1000).

TYP=B In the edited message, the field is to be converted to binary.

MAN=Y The field must be present for the message to be acceptable.

FIL=0 The field is to be zero-filled in the edit message. (This parameter could
have been omitted.)

continued
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Table E-2 Description of Sample Input to Edit Table Generator (cont.)

Line Parameter Explanation

JUS=R The field is to be right-justified in the edited message. (This parameter
could have been omitted.)

5 KEY=SN The field is a keyword field.

LEN=6 The edited field is six characters long.

POS=69 In the edited message, the field begins in position 69.

FIL= The field is to be blank filled in the edited message.

JUS=R The field is to be right-justified in the edited message. (This parameter
could have been omitted.)

End of edit definition.

The following examples show freeform input from the terminal and the resulting
messages sent to the action program in accordance with the edit table specifications
or, in case of error, the output message displayed at the terminal. Note that in the
edited messages, the 4-character binary field specified for the AMT entry is
represented by an underlined, 4-hexadecimal-digit field. Spaces between each
delimiter and the first character of the next field are ignored.

Terminal input:

PAYMT, JOHN D. SMITH,1112 BREEZE DR. PHILA.PA. 19160,
AMT=2500, SN= 123456

Edited message received by action program:

PAYMTJOHNAD.ASMITHAAAAAAA1112ABREEZEADR.APHILA.PA.A19160
AM09c4123456

Terminal input:

PAYMT,JOHN 0. SMITH, ,SN=123456,AMT=2500

Edited message received by action program:

PAYMTJOHNAD .ASMI
AAAAAAAAMç.4123456
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The address field was not specified as mandatory in the edit table input and is
omitted here; an additional comma is coded in its position. The AMT and SN fields are
keyword fields and need not be entered in the order defined in the edit table input.

Terminal input:

PAYMT ,JOHN D. SMITH,1112 BREEZE DR. PHILA. PA. 19160,
AMTh2500 , SN=123456

Output message:

ILLEGAL INPUT

The transaction code field is longer than the LEN specification.

Terminal input:

PAYMT,JOHN D. SMITH,1112 BREEZE DR. PHILA. PA.19160,
AMT=700, SN= 123456

Output message:

AMT IS BELOW MIN

Edit table specifies AMT must be at least 1000.

Terminal input:

PAYMT, JOHN D. SMITH,1112 BREEZE DR. PHILA. PA. 19160,SN=123456

Output message:

AMT MISSING

AMT was specified as mandatory.
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E8. Sample Edit Table Application Including Action
Program

This sample application describes an edit table for a customer purchase/payment
application and includes the action program that uses edit table input.

E.8.1. Edit Table for the Purchase/Payment Application

Figure E-4 describes the input to the edit table generator.

SEP;ETAB=ETABTST;KEY=1;POS=O;MAN=Y;LEN=5; 0100

KEY2;FIL= ;JUSL;LEN=15;MAN=Y;TYP=A;POS=5; 0200
KEY3;FIL ;JUS=L;LEN=20;POS=20;TYP=M; 0300
KEY=4;MIN=0001;MAX=9999;TYP=B;LEN=4;POS=40;MAN=Y; 0400
KEY5;MIN=-99999999;MAX=99999999;TYP=P;POS=44;LEN=8;MAN=Y; 0500
KEY=6;FIL=0;MIN=-20000;MAX=999999999;TYP=N;POS=52;LEN=10;MAN=Y;; 0600

Figure E-4. Sample Input to Edit Table Generator

Line 100 designates a semicolon as the field separator for both the edit specification
and the input from the terminal. The edit table is named ETABTST. The first input
field is positional and is the transaction code. The field begins in position 0, is
mandatory, and is 5 characters long.

Line 200 describes the second input field as positional with blank-fill where the input
entry is shorter than 15 characters. This second field is left-justified, 15 characters
long, mandatory, alphanumeric, and begins in position 5.

Line 300 describes the third input field as positional with blank-fill, left-justified, 20
characters long and alphanumeric. The TYP=M parameter is not required because it
is the default.

Line 400 describes the fourth input field as positional and allows a value of not less
than I and not more than 9999 with a length of 4 characters. In the edited message,
the field is converted to binary and begins in position 40. The field is mandatory.

Line 500 describes the fifth input field as positional with a minimum value of
-99999999 and a maximum value of 99999999 in packed decimal format. The field
begins in position 44, is 8 characters long, and is mandatory.

Line 600 describes the sixth input field as positional with a zero fill character,
minimum value of -20000 and maximum value of 999999999 in numeric format
beginning in position 52 for a length of 10 characters. The field is mandatory.
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Generating Edit Tables

Figure E5. Sample Action Program (EDITST) Using Edit Table Generator Input
(Part 2 of 3)

uuu Ud LUNTINU1IY_UA1A_vUtt?LJI_LLNuik* IIU 9(4) LLfliI4.
ULiUtf U mUN—ANt--1NL k’1(. 1(4) (iMt-’+.
uUu.S LJ LUNIINUIIY—UATAARLA—INC 1L 9(41 COIW—4.
uuu’ u SUL1L—UNII—IiJ.
uuust 115 thANSALI1UN—1J.IL.
UUIJSb U4 YLAR 99.
UULitI 14 MUNI,i ‘1L 99.
UUub (14 IUUAY i1L 99.
UUUS9 u IUL—Ut-UAY.
uullbU L14 HOUR frAU 99.
UUUbI L4 MINU1L iIL 99.
UUub L4 SILONI) i1L 99.
&JUUbS Ui 1LLLC I1( XXX.

u SULiKLL-LLRrIINAL—(.HARS.
UJUbt, u3 SOUKLL-ILNP11AL-1YIL -‘1L X.
LiUbb u.5 soucL—1LkM—Msb—L1NL-LLNbIH ê’IC 9(’J) LWW—4.
UUUbI Ui SUk—ILMMSbNUMLNLINLS 1C 9(i1 LOtiP—4.
UUJbb LLcf U1J’—tUU1 V1L A.
uUub9 u iri. CO’ 1?AI.
UUL,U UI SUiik11-ttHP’fl4AL—1u ‘1L X(4).
UtJLJLI Uf UAIL—Iitil—SIAPW,
uiuf U.S YLAIt Ij 9(4) ()pq)_4
uuu,j u IVUAY I1L 9(4) LMI—4.
UUUILI LJ Hk1NSLt IL 9(9) UJMfr—4.
UiLiS Li JLXT—LINbIH P1C 9(4) CUPP—4.
LL)Ub U AUx.L1AiY—uLV—1J.
1JUL11 U fr1LLL I1(, A.
ujuI u AUA—LJLV—NO PIL X,
UUL;19 UI L1NL--1N.
IJLILJbU UI I?ANSA(,( iL XIS).
LL)Ub1 UI IN—NArL V1. (151,
bJub UI IN—ADUk iIC X(U),
LJUubS UI IN—ALL—Nu ‘IL 9(d) LImP.
UUUd4 UI N-At%tiUN1 fr1L S9I1JV9 LWil’—i.
ii:Juis ui IN—ALANLL 1L S9It31V99,
:JLbb UI LA. LOPY (1M414.
JLJUt1 ULSt1AI1UN—ILkV1dAL—iU PIL A(4).
LJLJLiIa SS—UPI1UNS PIL AI).
vULIb9 1LLLh PLL X().
ULhJ9U ug LUNiIMJUUS—jU1PUI—CUUL friL X14).
bUu9l I ILxI—LLP4bIH Pit. 9I41 CUII’4.
uUL9 Ui AUXLLIARY—ULVICL—IU.
uJu9 Ui AUX—IUNLI1QN ‘1L A.
UUU4 U.S AUA-ULVILI—NU PIL A.
UJL9: UUIPUI-mSb—ILAI.
LJUU96 Ui LINLI—UILL PlC
LIjU9I u. L1NL1iUI ‘IL X(U).
LJLJU9tS Ui LiLUILt 1-’IL X(4).
UUU9’1 U3 LINLi—IJILL PlC X14).
uLJAuu U3 L11H1AULf PIL XIbUI.
uJiul Li3 LINL4—UiLL PIL X14).
i.iUIu u LINI’s—QU1.
uUltii (is NA)4LALP k1L At 15).
UU1u’4 us 1LLL YIC AIlS).
iiLJlus US AUuk—ALPNUr PIL x(UJ.
IAJLUb US F1LLtR I’lL X(ltJ).
itJ1U1 US ACLNUbLN PIL 9I).
UUIIJb Its 1LLLi PLC Xt12).
UJ1u9 LJ LINLS—L3ILL ‘iL XIq).
ULIIILJ u LIt.LtrL)iLL PIL X(4).
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Figure E-5. Sample Action Program (EDITST) Using Edit Table Generator Input
(Part 3 of 3)

E.83. Processing the Purchase/Payment Application

When the terminal operator enters the unformatted input - transaction code, name,
address, account number, amount, and bak.nce as follows:

WIDEP;JAN HALS;1422 AMBER LN PHILA;472;1100ø;35000

the edit table generator formats the input according to your edit table input
parameters (Figure E-4), and the action program EDITST (Figure E-5) receives this
edited input in its input message area as follows:

WI DEl’; JANAHALSAAAAAA; 1422AAMBERALNAPHI LAAj
0001 1øøO;0000035000

,ic X(oU).
frmfl_ Xt4).

111

ujili
114

tiLl I I 5
iU I I b

UU11
tiLl I I
iJ1J I I #

JLLLL

LiU 1
uu I
ULJ1I4

U3

U.S
us
us

us
us
Ut,
us

L I ki b — 11A 1) 1 R

L INL. 1— u1LL
L1Iit I—OUt.

1 Yfr’l—I (ANS

I. iLLLI
AMUITht —t’AC

t. ILLIN
AL—UL
ILLIN

AL—NL w—NU%

LI 1iL—U1LL

1L X(s).
I-1L Xtlil.
Ic 9(Iq,.99Lk.

rAL
VIL 9(d).9Cb.
iL X(u).
1C 91b),99Lh.

rAL X(4J.
UI wUR.

uJib
UU I I I

us UNk’AL—AMl PIL 9(14)4i9.
VROLLUUIL UIVISIUN USINb )1 IMA Lk UMA.

HuuSLPLLP1ib.
PiUvi Uki lu LINLI—UIL,L.
MOL NAt—LNL lu LLNt.—U1LL, L1NL.U1LL, LINL4—UIh..L,

uji
14) 1 .SU
utJ I .S 1
uU I .S
uuI .S
uJI .S4
uUl.55
uU 1 6
UUI.SI
ULJ 1.Sb
UUI .S1

uU1U

1_lu I 4 1
uUI4
ULI I 4.S

L1tL5UILL, LINLb—UILL, LINLI—DILL, L1NL—u1(.L.
MUVL JIANSAL1 u LINL—1—LN lu LiNLI—Oul.
,1uv1 L1NL.S—HLu to LANL.S—MLAL)Lb.
Piuvt LANLb—HLALJ TO LINL6—MLAULk.

1NFUI—LhLC,.
PiL IN—NAMt. To NAhLMLI’.
UL Iri—ALUR lu AU—ALNUi.

MUVL IN—ALLNU lb AC.—NU—8.AN.

fl IN—AMOUNt IS LLSS tHAN U it-tIN MUVL ..11MuAW 10 1YIt—tkANS
LLSL MIJVL uiIUs1i to IYPL—INANS.

MUVI IN—Ar,UUNI 10 AtUuNT—AC,

p’IovL IN-L3ALANLt. fu 8AL—ULU—Nu,
ALit) IP.AMUUNI IN—tSALANLL

bIVINb iAL—NLW—NUM.
MLIVL 4j1J U TLAl—LLNtH OF OA.

L A 1 1 - t U b.
ULH44 LALL ‘NLLUNN’.
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Note that for easier identification in this example, the binary account field expected as
input to the action program is shown here as a hexadecimal value and underlined.

The EDITST action program receives this input message giving the old balance and
payment amount, computes a new balance, and generates a 5-line output message as
follows:

Line 1 WIDEP

2

3 NAME ADDRESS ACCOUNT

4 ANDREW S WYETH 1422 AMBER LN PHILA 00000472

5

6 TRANSACT AMOUNT BALANCE(OLD) BALANCE(NEW)

7 PURCHASE 00000000000110.00 O000035000 0000046000

In the Procedure Division, EDITST moves the transaction code into the first line of
the output message, double spaces, moves the NAME-ADDRESS-ACCOUNT header
to line 3, double spaces, moves the TRANSACT-AMOUNT-BALANCES header to line
6, and begins computations based on your terminal input.

EDITST places the name, address, and account number entered at the terminal in line
4 of the output message. Note that the account number entered at the terminal is
decimal; however, the edit table generator converts this number to binary and
EDITST receives it as a binary field.

Note that in your action program, any fields describing decimal values keyed in at the
terminal must be defined large enough to accommodate the field as received from the
edit table generator. For example, an 8-digit decimal number entered as an amount
from the terminal and defined by LEN=8 and TYP=P in the edit table parameters
(Figure E-4, line 500) is defined in the program’s input and output message texts as a
16-byte packed field (Figure E-5, line 84 and 116). This field sizing also applies to
binary values.

Next, EDITST tests the amount field (IN-AMOUNT) entered as input to see if it is
less than zero. If the amount entered was negative, it was for payment; otherwise, it
was for purchase. EDITST moves these respective constants to the output message
area.

After this, the program moves the input amount and old balance to the output
message area and adds either the negative payment amount or the positive purchase
amount to the old balance giving the new balance.

Finally, the total output message text length is moved to the output message area
TEXT-LENGTH field before the RETURN function ends the transaction. When the
RETURN function executes, EDITST sends the type transaction, amount of payment
or purchase, old balance, and new balance to line 7 of the output message and, the
entire output message text to the designated lines.
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Appendix F
Using DeviceIndependent Expressions and
Field Control Characters

Ri. General Information
You use device independent control expressions (DICE sequences) to format input and
output messages handled by action programs. These codes are needed to control
various operations, such as cursor positioning and carriage return, on a terminal
screen.

This appendix supplies all DICE sequences and their interpretations, describes how to
use them in formatting messages in your action programs, and discusses the DICE
macroinstructions used in BAL action programs to create the DICE sequences. In
addition, it presents limited information concerning the use offield control characters.

F.2. Formatting Messages
F281. Output Messages

There are numerous methods for formatting output messages. The action program can
use:

1 . Screen format services. For a complete discussion ofhow to use screen format
services, see Section 7.

2. Device-independent control expressions

3. Format control expressions with UNISCOPE 100 and 200 display terminals

4. Field control characters (FCCs) with workstations and UTS terminals

This appendix supplies information on DICE sequences and how to use them. Also
included is information concerning field control characters.

UP-9207 Rev. 2 F-i



Using Device-Independent Expressions and Field Control Characters

When a program uses format control expressions, it must include a different
formatting routine for each type of terminal receiving the output. Figure F-i
illustrates this.

OUTPUT TEXT AND CONTROL CHARACTERS

e TEXTMTEXT

USER L:JTEXTL+:JTEXTLI
PROGRAM jj

LEGEND:

e

XTTEXT

e i: ITEXTFITEX4 ]ê

Terminal-Oriented
Control Characters

Figure F-i. Using Terminal-Oriented Control Characters to Format Messages

Using DICE sequences to format messages eliminates this problem. The remote
device handler converts DICE sequences to control characters for each destination
terminal, regardless of type. Some of the control character functions are:

. Line feed - cursor movement to the first space of a new line

. Form feed - cursor to the home position of a new page

. Carriage return - cursor to the beginning of the same line

. Cursor movement to a specific row and column on a display

You can place DICE sequences anywhere in a message. As you can see in Figure F-2,
DICE sequences simplify message formatting.

REMOTE
DEVICE

HANDLERS
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OUTPUT TEXT AND DICE

EXTTEXJ e XTTE ]
REMOTE :1

USER DEVICE TEXT 1TEXT I
PROGRAM HNDLERS

LEGEND:

DICE Characters

Terminal-Oriented
Control Characters

Figure F-2. Using Dice Sequences to Format Messages

F2.2. Input Messages

For input, the remote device handler converts control characters received in a message
into DICE sequences. For certain terminals, your program can analyze these
sequences to determine cursor position. In addition, input DICE is handy for message
switch applications because control characters in each input message are converted to
DICE sequences. The remote device handler converts these sequences into the
appropriate control characters for the destination terminaL

When you specify EDIT=c or EDIT=tablename in the ACTION section of the IMS
configuration, input DICE is stripped from your input message. You should specify
EDIT=c or EDIT=tablename in your IMS configuration. (Specify EDIT=tablename
only when you generate an edit table for the action. See Appendix E.)
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F3 DICE and ICAM
You can turn on or off when you define your communications network with the
DICE operand of the TERM macroinstruction.

DICE= (J1)
(1OFFf)

where:

DICE
Remote device handler creates input DICE according to your input terminal
cursor movements.

DICE=OFF
Remote device handler does not create input DICE.

The default is DICE=(ON). It is recommended that you specify DICE=(ON) or omit
this operand because many IMS features require the use of input DICE. Certain
terminal commands and IMS transaction codes are not available when you specify
DICE=(OFF).

See Integrated Communications Access Method (ICAM) Technical Overviews, UP-9744,
for a detailed explanation of input DICE creation, and the 1MB System Support
Functions Programming Guide, UP41907, for specific IMS considerations.
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F.4. DICE Sequence Format

seLect function m field n field
character code

where:

select character
Hexadecimal character (10) designates the start of a DICE sequence.

function code
Defines the device control sequence that is recognized by the remote device
handlers on input. On output, this code is a 1-character field defining the
operation to be performed on the text message. DICE function codes are
listed in Table F-i.

In field and ri field
These fields are treated as parameters to the DICE function code. Their
actual definition varies and is determined by the individual DICE
macroinstruction. Generally, m relates to vertical positioning and n refers to
horizontal positioning.

These fields may be expressed in absolute values (ma 3fld na) or relative displacement
values (mr 811d nr). The absolute values align the text message to the actual location
(row and column) on a page or screen. The relative displacement values give a relative
location from the present position of the cursor, that is, move cursor two rows down
and one column to the right. All values are expressed in hexadecimal notation. If you
choose to use DICE macroinstructions, these parameters must be specified.
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R5. Using DICE Macroinstructions in BAL Programs
DICE macroinstructions let you create DICE sequences (DICE constants) in the same
way you would create constants in your program; when the assembler expands a DICE
macroinstruction, your program creates a constant at that location.

On output, when your program is ready to send a message, it moves the DICE
constants created from the DICE macroinstructions into the appropriate places in
your message before it issues the output request. The remote device handler converts
the DICE constants into the corresponding control characters to produce the necessary
positioning.

On input, DICE sequences are automatically created by the remote dewce handlers
unless you specify the DICE=(OFF) parameter in your network definition. Table F-i
lists the DICE macroinstructions, function code generated, and m and n coordinates as
they apply to particular devices on input and output.

You must specify m and n coordinates in your program according to the absolute and
relative values expressed in Table F-i. ma and a are absolute values of m and n; mr
and r are relative displacements of m and n. For CRT terminals, the home position is
(ma For character- or page-oriented devices that allow position to top of
form, the top-of-form position is (ma,na)(1,1).

. Absolute positions

Absolute positions of ma Etfld na may range as follows:

ma ranges 1 to r

where:

r = maximum number of rows (CRT), or maximum number of lines per
page.

na ranges 1 to c

where:

c = maximum number of columns (CRT), or maximum number of
character positions per line.
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Relative positions

Relative displacements of mr and r may begin at zero and range to the bottom
and right margin of the screen or page.

If a value of m or n falls outside of the legal range, that value of m or n will cause
the following action:

ma or na 0 is interpreted as ma or a

Specifying an absolute or relative value for m or n that is greater than the screen or
page size causes unpredictable results.

F.6. Generating DICE Codes
Macroinstructions are issued to generate the DICE codes.

LABEL A0PERATION OPERAND

[symbol) dice-macroinstruction m,n

where:

tsymbcil :i
An optional alphanumeric character string, from one to eight characters
long, that identifies the specific instruction line.

di ce-macroinstruct ion
You specify the appropriate name from the macroinstruction column of
Table F-i for the desired DICE sequence.

111

A decimal number (0 to 255) indicating the number of lines or rows the
terminal should advance before starting output of the message (Table F-i).

n
A decimal number (0 to 255) indicating the number of spaces or columns to
the right the terminal should space before starting output of the message
(Table F-i),
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1 10 16

1. NEWLINE ZO#POS 0,0

2. COORDI ZO#COORD 5,10

1. This DICE sequence causes movement to a new line.

2. New text starts at line 5, column 10.

Column 10

1 2 3 4 5 6 7 8 9 10

2
3
4

Line 5—4 5
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_

. and Field Control Characters
----I------

Table F4. Dice Input/Output Commands, Codes, and Device Interpretation

U
T

T 11 Action is
a a optional0

ZO#FORM Forms control O2 I 01 01 Form feed Form feed Not used Not used
N

0 m n Form feed. Move cursor to row op of form and Form feed, line feed,

U
a a carriage return, m and column n. advance to line m and advance to

•1 and advance to (ml line feeds) line m and column
P line m and n (m—1 line feeds

U column n )m1 and n—i spaces to the
T line feeds and right)

n—i spaces to
the right)

ZO#FORMC Forms control O3 I Not used Not used Not used Not used

with clear N
unprotected P
data U

0 m n Action is Move cursor to row ctiun is optionalO Action is optional.0
U optional0 m and column n,
T and clear unpro
P tecfed data to
U end of screen.

zo#Pos New line control O4 I 00 00 Carriage return, Cursor return Not used Not used
N line feed

0 m n Carriage return, Move cursor to dvance )m+i) Line feed, followed

U
r r live feed, fol beginning of next ines. by m line feeds and

T lowed by m line line. Then move n spaces to the

P feeds and n cursor m lines right
U spaces to the down and n col
T right umns to the right

ZO#POSC New line control O5 I — — Not used Not used Not used Not used

with clear N

0 m n Carriage return, Same as O4v eo dvance )m+1) Line feed, followed

U
r r line teed, fol cept area between men. by m line feeds and

T lowed by m line start and end pusi n spaces to the right

P feeds and n lions is cleared
U spaces to the
T right

continued

ZO#COORD Set coordinates 0tie I m n Not used m and n represent lot used Not used
N the start-of-entry
P )SOE) cursor
U coordinates.

0 i Move cursor to row ctiun is optional,(2 Action is optional.0
U m and column n.
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Table F-i. Dice Input/Output Commands, Codes, and Device Interpretation (cont)

ZO#CUR Current posttion 0616 01 00 [me feed Ltne feed End of nput card Not used
confrol N

0 m m line feeds
and n spaces to
the nght

U

Muse cursor m tines
down and n column

hdvance m tines.

to the right

tnsert n spaces if

nonsignificant space
suppression is attowed.
tf not, insert n DC3
characters; m s not
interpreted. 0

Z0#CURC Current position O7 I — — Not used Not used Not used Not used
controt N
with clear P

0 m n m line feeds Insert n spaces if Advance m lines. Insert n spaces if
U r r and n spaces to nonsignificant space nonsignificant space
T the right suppression is suppression is allowed.
P allowed, If not, insert If not, insert n DC3
U n 0C3 characters; m characters; m is not
T is not interpreted.0 interpreted.0

ZO#BEG Beginning 0816 t 00 00 Carriage return Not used Not used Not used
of current N
tine control P

U

0 m n Carriage return Move cursor to Advance m lines. m tine teeds and
U r r followed by m beginning of current spaces to the right
T line feeds and line. Then move
P n spaces to the cursor m lines down
U right and n columns to
T the right

ZO#TABS Set tab stop 09ie — — Not used Not used Not used Not used
atan N
absolute P
position ® U

0 m n No line feed, Set tab stop at row Advance m tines, Not used
U a a space to right m and column n.

U

ZOAFORMA Forms control 0A16 I — — Not used Not used Not used Not used
with clear; N
protected! P
unprotected U
data

0 m n Action is Move cursor to row Action is optional.C Action is optional.0
U 0 a ophonal.0 m and column
T and clear pro-
P tected!unprotected
U data to end of
T screen.

continued
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Table F-L Dice Input/Output Commands, Codes, and Device Interpretation (cont.)

:•:: :. .1:.::..: : I: s...
..: : .::. .:.

: •

••:
..:.:..:::.. .: :

•

DIci h I Fucti1 character I
Pages Prtnftiig 4 OutpuL Pt1ter

Mar&t Fuctroii I 4O4e 14/0 n n oftete4 L cs Devcs O4mc$ (GOP)
u4’ /31 Vaie j DvtcesO I ermaI

4 1
Ipraied

4 P1flWF (W)O
ZO#ERSLN Erace to i Not sed Not used Not used Not used

end of Iqe N

U

0 m
0a

No action Cursor does not Advance 0 lines. Not used
U move. Unprotected
T data to the end ot a
P line or to the end
U of the first unpro
T tected field is

cleared, whichever

—

________________

comes first.

Notes:

Most character-oriented terminals can be strapped to handle the carriage return (CR) character and the line
feed (LF) character as follows:

. CR

1. print mechanism moves to beginning of the same line

or

2. print mechanism moves to the beginning of the same line followed by a line feed

S LF

1. line feed (no column change)

or

2. line feed followed by return of the print mechanism to the beginning of the new line

To achieve device independence between terminal types, the character-oriented terminals must use the first
option for CR and the first option for LF if the device macroinstruction is ZO#CUR or ZO#BEG.

Use the first option when the character-oriented terminals are a part of a message switch environment.

Certain terminals do not have a form-feed capability (that is, some teletypewriters). For these terminals, the

DICE expressions that specify form feed will line feed.

continued
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Table F-i. DICE Input/Output Commands, Codes, and Device Interpretation (conti

2 The set coordinates macroinstruction (ZO#COORD) or the forms control with clear macroinstruction
(ZO#FORMC), when acted upon by characteroriented or page-printing terminals, will vary in its action,
depending on the usage of the DICE keyword parameter of the TERM macroinstruction at network definition
time:

TERM ..,DICE= (fFORMS 1) ,..

(1NEWLINEI)

When FORMS is specified, the set coordinates macroinstruction is interpreted as the forms control
macroinstruction.

When NEWLINE is specified, the set coordinates macroinstruction and the forms control with clear
macroinstruction will result in a carriage return, line feed for characteroriented terminals, or advance one line
for page-oriented terminals; m and n are not interpreted.

When the DICE parameter is not specified, the default option is NEWLINE.

3 The UNISCOPE display terminal suppresses nonsignificant spaces on each line (except for the line containing
the cursor> when text is transmitted to the processor or printed locally on the COP or TP.

Your program may send data to the UNISCOPE screen containing significant blank segments that include the
last column of the screen. If this data is transmitted from the terminal to the processor or is printed locally on
the COP or TP, the blank segments must consist of nonspace characters that are nondisplayable. The DC3
character meets these qualifications. The CAM interface provides your program with the capability to prevent
nonsignificant space suppression on the UNISCOPE display terminal. The “current position control with clear”
is the only DICE macroinstruction that can perform a clear function if your program is preventing nonsignificant
space suppression.

Note:

The ASCll-toEBCDlC translation table is modified so that the DC3 character is translated to space 4O for
input from the UNISCOPE display terminal.

4 When using DICE function code O9 for setting a tab stop, m=O and n=O results in a tab stop being placed
at the current cursor location (no cursor positioning is performed). This applies to UNISCOPE and UTS 400
devices only. For teletypewriters and DCT 500 terminals, a space character is inserted.

When m or n is greater than the maximum allowable m or n, action varies depending on the remote terminal:

UNISCOPE display terminals - wraparound occurs on the screen.

S Character-oriented terminals - gives different results depending on device characteristics.
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RI. Interpreting DICE Sequences
When using DICE, your program does not need to be aware of the termina’ type. A
particular DICE denotes the same positioning on any terminal There are some
exceptions that result from terminal limitations.

The interpretation of a DICE by the remote device handler is controlled by:

1. DICE function code

2. m and n fields

3. The terminal involved

4. The particular device on the terminal being used

The remote device handlers currently provide device-independent support for three
classes of remote terminal devices:

1 . Hard-copy character-oriented devices, such as the Unisys Data Communications
Terminal 475 (DCT 475), Data Communications Terminal 500 (DCT 500), Data
Communications Terminal 524 (DCT 524), and Data Communications Terminal
1000 (DCT 1000), and Teletype teletypewriter models 28, 32, 3, 35, and 37.

2. Hard-copy page printer device, such as the Unisys 1004 Card Processor System,
Data Communications Terminal 2000 (DCT 2000), and the IBM 2780.

3. CRT-type terminals, such as the UNISCOPE 100 and 200 and the UTS 400
display terminals.

Table F-2 defines the primary output device and the primary input device for each
terminal type.
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Table F-2. DICE Primary Devices

Terminal Type Primary Output Primary Input
Device Device

Character-oriented terminals Printer Keyboard

Page printing terminals Printer Card reader

CRT terminals Screen Keyboard

In addition to the specified primary devices, each terminal has the ability to support
one or more auxiliary devices. The auxiliary devices suggested by each terminal are
listed in Table F-3.

Table F-3. DICE Usage for Auxiliary Devices

Remote Terminals Auxiliary Device DICE Usage

UNISCOPE Tape cassette (TCS) DICE is applied to the COP. (13
Communications output printer
(COP)
800 terminal printer (TP)

DCT 1000 Card reader/card punch DICE is applied as if the
Paper tape reader/punch outpuVinput is to/from the

primary device, even though it is
DCT 500/fTY Paper tape reader/punch for the auxiliary device. (T3

DCT 524 Tape cassette (TCS) in paper
tape read and write only

Batch terminals Punch DICE is used for end of network
buffer sentinel. No forms control
action is taken.

Continued
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Table F-3. DICE Usage for Auxiliary Devices (cont.)

Notes:

When the print transparent option is not used, DICE is applied to the UNISCOPE screen even though the output
is sent to an auxiliary device of the UNISCOPE terminal. In this case, the format of the data printed on the COP
or TP is identical to the screen format. Nonsignificant space suppression by the UNISCOPE terminal may have
to be prevented to keep the formats identical.

The full capability of DICE cannot be applied to the COP because of hardware characteristics. All data to a
UNISCOPE auxiliary device passes through the UNISCOPE terminal. When DICE is applied to the COP, the use
of print transparent mode means that no carriage returns are transferred to the COP. Line feeds and form
feeds take a storage position in the UNISCOPE storage and are nondisplayable. These characters are passed
to the COP where:

I An LF causes a line feed followed by return of the print mechanism to the beginning of the new line

S An FF causes a page eject and positioning of the print mechanism at the beginning of the first line of the
form

The COP has no tabbing capability.

These characteristics are reflected in the interpretation of DICE output function codes for the COP as shown in
Table F-2.

For messages sent to a UNISCOPE auxiliary device with transparent transfer, the cursor to home (ESC e)
sequence is inserted at the beginning of the text by the RDH.

2 The control characters that are generated from the DICE macroinstructions are always created for the primary
device of a characteroriented device, even though your program is sending to an auxiliary device. The
message and these control characters (carriage returns, line feeds, form feeds, and spaces) will be
punched/written by the output auxiliary device that was specified by your program or was switch-selected by
the terminal operator. If the punched/written data is later read by the terminal’s input auxiliary device, the
carriage returns, line feeds, and form feeds are converted to input DICE as specified in Table F-i.
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FR8. Using DICE Sequences in a COBOL Action Program
Though COBOL action programs do not issue DICE macroinstructions, they do use
the function code values in PICTURE clauses to position messages and control the
cursor. Table F-i lists and explains the possible DICE I/O commands. The following
example of output message coding (Figure F-3) illustrates a COBOL action program’s
use of DICE sequences to issue the terminal message shown following the code
(Figure F-4).

Figure F-3. COBOL Action Program Using DICE Sequences to Format Output Message

COLUMN 30 32 34 38

10 —H You USE DICE SEQUENCES
12 ON THE OUTPUT FORM
14 TO FORM YOUR
16 MESSAGE

Figure F-4. A DICE Formatted Output Message on the Terminal Screen

01 0-N-A COPY OMA.
02 DESTINATION-TERMINAL-ID PlC X(4)
02 SF5-OPTIONS.

03 SFS-TYPE PlC X(2).
03 SFS-LOCATION PlC X(2).

02 FILLER PlC X(2).
02 CONTINUOUS-OUTPUT-CODE PlC X(4).
02 TEXT-LENGTH PlC 9(4) COMP-4.
02 AUXILIARY-DEVICE-ID.

03 AUX-FUNCTION PlC X.
03 AUX-DEVICE-NO PlC X

02 OUTPUT-TEXT.
03 DICE SEQ 1 PlC X(4) VALUE =‘1OØAAi
03 LINE-I PlC X(22) VALUE ‘YOU USE DICE SEQUENCES’.
03 DICE SEQ 2 PlC X(4) VALUE =‘1øø1øC2’
03 LINE-2 PlC X(18) VALUE ‘ON THE OUTPUT FORM’
03 DICE SEQ 3 PlC X(4) VALUE =‘1Oø42’
03 LINE-3 PlC X(14) VALUE ‘TO FORMAT YOUR’
03 DICE SEQ 4 PlC X(4) VALUE =‘10081026’
03 LINE-4 PlC X(7) VALUE ‘MESSAGE’

ROW
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Here is a brief description of the DICE sequences used in Figure F-3.

DICE Sequence Description

100AOA1E The select character 10 signals the start of the DICE sequence.

The function code (OA) clears all protected and unprotected data from the terminal
screen.

The m field (OA) and the n field (1E) position the cursor to row 10, column 30.

10010C20 The select character 10 is always the same and signals the start of the DICE sequence.
The function code (01) sets coordinates as directed by the m and n fields of the DICE
sequence.

The m field (OC) and the n field (20) position the cursor at row 12, column 32.

10040E22 The select character is the same as before. The function code (04) moves the cursor to
the beginning of the text line and then sets the coordinates as directed by the m and n
fields.

The m field (OE) and the n field (22) position the cursor two rows below where it
presently is and in column 34.

10081026 The select character is again the same. The function code (08) returns the cursor to the
beginning of the current line. The m field (10) and the n field (26) position the cursor two
rows below the current line and in column 38.
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F9 Using Field Control Characters
Each field control character (FCC) sequence contains a preface control character, a
screen row number, screen column number, and two character places that define the
screen operations being performed by the sequence. The field control character
sequence format is:

FCC SEQUENCE

TEXT JjJJ TEXT

Us is the control character that signals the start of a field control character sequence.
It corresponds to a hexadecimal iF.

R is the number of the row in which the field control character is placed. This is the
hexadecimal value equivalent to the row code for the screen row indicated in
Figure F5,

C is the number of the column in which the field control character is placed. This is
the hexadecimal value equivalent to the column code for the screen column indicated
in Figure F-5.

M is a hexadecimal value placed in the sequence to define bits 4, 5, 6, and 7 of the field
control character operation. Table F4 lists the hexadecimal codes you can use.

N is a hexadecimal value placed in the sequence to define bits 0, i, 2, and 3 of the field
control character operation. Table F-5 lists the hexadecimal codes you can use.
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Table F-4. Hexadecimal Codes Used as M in the FCC Sequence

ASCII Hexadecimal Field Characteristics
Character Code

0 30 Tab stop, normal intensity, changed field*

1 31 Tab stop, display off (no intensity), changed field*

2 32 Tab stop, low intensity, changed field*

3 33 Tab stop, blinking display, changed field*

4 34 Tab stop, normal intensity

5 35 Tab stop, display off (no intensity)

6 36 Tab stop, low intensity

7 37 Tab stop, blinking display

8 38 Not tab stop, normal intensity, changed field*

9 39 Not tab stop, display off (no intensity), changed field*

: 3A Not tab stop, low intensity, changed field*

3B Not tab stop, blinking display, changed fleld*

3C Not tab stop, normal intensity

3D Not tab stop, display off (no intensity)

> 3E Not tab stop, low intensity

? 3F Not tab stop, blinking display

* Normally, when an FCC is generated by the host processor, the changed-field designator is cleared. However,
the host processor can generate individual FCCs with the changed-field designator set; this capability may be
used for selective transfer or transmission of fields which were not in fact changed by the terminal operator.
By sending an ESC u code to the terminal in a text message, the host processor can clear the changed-field
designators in all FCCs without regenerating each FCC and without altering the data within the fields.
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Table F5. Hexadecimal Codes Used as N in the FCC Sequence

30 Any input allowed

31 Alpha only allowed

32 Numeric only allowed

33 Protected (no entries and no changes allowed)

34 Any input allowed, right-justified

35 Alpha only allowed, right-justified

36 Numeric only allowed, right-justified

The following diagram illustrates a field control character sequence and the resulting
output display of a numeric field to which this sequence is applied. Notice the iF
preface control character is followed by a row and column positioning of the field at 6
rows down (6C16)and 30 columns across (7E16)the screen. At this screen location, the
next character, the operation value, (37k, Table F-4) specifies a tab stop with blinking
display. The last character (32Io, Table F-5) specifies numeric fields only allowed.

Hexadecimal
Code

Field Characteristics

0

1

2

3

4

5

6
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Appendix G
Difference between Extended COBOL and
1974 American Standard COBOL

G.1. Differences
If you use the extended COBOL compiler, there are a number of differences in coding,
compiling, and linking your action programs. Table G-1 explains.

Table Gi. DIfferences for Extended COBOL and 1974 COBOL Action Programs

Extended COBOL 1974 COBOL

No reentrant code parameter supported Reentrant code parameter format is:

II PARAM IMSCOD=REN

Shared code parameter format is: Shared code parameter format is:

/1 PARAM OUT=(M) /1 PARAM IMSCOD=YES

Linkage editor INCLUDE statement: Linkage editor INCLUDE statement:

INCLUDE prog-idGG INCLUDE prog-id

I/O function code format is: I/O function code format is:

ENTER LINKAGE. CALL statement.
CALL statement.
ENTER COBOL.

DICE code sequences expressed as DICE code sequences expressed as
DICE value muttipunch equivalent. DICE value hexadecimaL equivalent.
(See Figure G-3.)

Restricted reserved words different Restricted reserved words different
from 1974 COBOL (See 2.3.) from extended COBOL (See G.6.)
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Difference between Extended COBOL and 1974 ANS COBOL

G.2. Shared Code Parameter
Using the shared code parameter allows the extended or 1974 COBOL compilers to
check the program for conformance to IMS syntax and to issue appropriate
compilation diagnostics. If you use this option along with the configurator parameters,
TYPE and SHRDSIZE, programs are allowed to run as shared under multithread
IMS.

For shared code parameter formats for extended and 1974 COBOL, see Table G-1.
Section 11 provides more details about compiling sharable and nonsharable action
COBOL programs.

G.3. Reentrant Code Parameter
Reentrant action programs are only supported under 1974 COBOL. Specify the
TYPE=RNT parameter in your IMS configuration, and compile the program with the
IMSCOD=REN parameter to run reentrant COBOL action programs. Increase the
work area size designation in your IMS configuration to include the compiler’s object
program reentrancy control area size. The 1974 COBOL compiler checks the program
for conformance to IMS syntax and generates a reentrant object module.

GA. Object Module Name in Linkage Editor Control Stream
When the extended COBOL compiler compiles your action program, it appends the
first six characters of your program-id with zeros. Thus, when naming the object
modules on your linkage editor INCLUDE statement, you must append the two zeros.

The 1974 COBOL object module name is composed of the first six characters of the
program-id. Thus, the object name on the INCLUDE statement should be the same.

G.5 r ENTER Statements
When you use the extended COBOL compiler, each I/O function call you issue from
your action program must be preceded by an ENTER LINKAGE statement and
followed by an ENTER COBOL statement. For example, if you issued a CALL ‘GET’
function, you must use the following coding format:

ENTER LINKAGE.
CALL ‘GET’ USING filename record-area key.
ENTER COBOL.
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For compiling action programs with the 1974 COBOL compiler, only the I/O function
call is needed. The ENTER statements are accepted by the compiler but cause
warning diagnostics.

Figure G-2 illustrates the extended COBOL coding required for the DISP action
program. In addition, Figure G-3 illustrates the multipunch DICE code equivalents
that DISP copies from the IMS COPY library (Figure G-2, line 12).

You initiate the DISP action program by entering the transaction code, DISP (in this
case the same name as the program), and the 5-digit numeric key of the record
desired. Figure G-1 shows the input message and corresponding output display.

INPUT DISP 01234

OUTPUT CODE CUSTOMER NAME ADDRESS CITYSTATE ZIP

01234 JOHN DOE 1212 JACKSON PHILA.,PA 19101

BALANCE-DUE PAYMENT-DUE YR-TO-DATE VOL

358.22 50.00 1,065.38

Figure G-1. Sample Transaction Displaying Customer Record

DISP retrieves a record from the customer file (CUSTFIL) and displays it at the
terminal (Figure G-2, line 75). In case of an invalid record key in the input message, or
any error condition detected by IMS, the program moves an error message to the
output message area and terminates the transaction (lines 77 and 86-95).

Note that DISP uses DICE, previously coded and filed in a copy library (Figure G-3)
for homing the cursor, clearing the screen, and repositioning the cursor to a new line
(lines 70-72).
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00001 IDENTIFICATION DIVISION.

00002 PROGRAM-ID. DISP.

00003 ENVIRONMENT DIVISION.

00004 CONFIGURATION SECTION.

00005 SOURCE - COMPUTER . UN I SYS-9030.

00006 OBJECT- COMPUTER UN I SYS-9030.

00007 DATA DIVISION.

00008 WORKING-STORAGE SECTION.

00009 77 CUSTFIL PlC X(7) VALUE ‘CUSTFIL’.

00010 77 TEXT-I PlC X(32) VALUE ‘PROCESSING ERROR.STATUS CODE ‘.

00011 77 TEXT-2 PlC X(23) VALUE ‘DETAILED STATUS CODE =

00012 01 DICE COPY DICE.

00013 01 CUSHDR1.

00014 02 CUSHD1 PlC A(6) VALUE ‘ CODE ‘.

00015 02 CUSHD2 PlC A(20) VALUE ‘CUSTOMER NAME

00016 02 CUSHD3 PlC A(15) VALUE ‘ADDRESS ‘

00017 02 CUSHD4 PlC A(15) VALUE ‘CITY-STATE ‘.

00018 02 CUSHD5 PlC A(5) VALUE ‘ZIP

00019 01 CUSHDR2.

00020 02 CUSHD6 PlC A(15) VALUE ‘ BALANCE-DUE ‘.

00021 02 CUSHD7 PlC A(15) VALUE ‘ PAYMENT-DUE ‘.

00022 02 CUSHD8 PlC A(15) VALUE ‘ YR-TO-DATE VOL’.

00023 LINKAGE SECTION.

00024 01 PROGRAM INFORMATION BLOCK COPY PIB

00025 01 INPUT MESSAGE AREA COPY IMA

00026 02 TRANSAC-CDE PlC X(4).

00027 02 FILLER PlC X.

00028 02 REC-KEY PlC X(5).
00029 02 REC-NO REDEFINES REC-KEY PlC 9(5).
00030 01 WORK-AREA.

00031 02 CUS-REC.

00032 03 CDE PlC X(5).
00033 03 NAME PlC X(20).

00034 03 ADDR PlC X(15).

00035 03 CTY-STE PlC X(15).
00035 03 ZIP PlC 9(5).
00036 03 BLNCE-DUE PlC S9(9)V99 COMP-3.

00037 03 DUE-IN PlC S9(9)V99 COMP-3
00038 03 YTD-VOL PlC 9(6)V99.

00039 02 ERROR-MSGE.

00040 03 TXT-1 PlC X(32).

Figure G-2. Sample Extended COBOL Action Program DISP (Part 1 of 2)
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00041 03 STAT PlC 9(4).
00042 63 TXT-2 PlC X(23).
00043 03 DSTAT PlC 9(4).
00044 01 OUTPUTMESSAGE-AREA COPY OMA.
00045 02 LINE-O PlC X(4).
00046 02 LINE-i PlC X(64).
00047 02 CR-i PlC X(4).
00048 02 LINE-2. -

00049 03 CDE PlC X(5)
00056 03 FILLER PlC X.
00051 03 NAME PlC X(20).
00052 03 ADDR PlC X(15).
00053 03 CTY-STE PlC X(15)
00054 03 ZIP PlC X(5)
00055 02 CR-2 PlC X(4).
00056 02 LINE-3 PlC X(45).
00057 02 CR-3 PlC X(4)
00058 02 LINE-4.
00059 03 FILLER PlC X.
00060 03 OUT-BAL PlC ZZZ,ZZZ,ZZ999
00061 03 FILLER PlC X(5).
00062 03 OUT-DUE PlC ZZZ,ZZZ,ZZZ.99.
00063 03 FILLER PlC X(5).
00064 03 OUT-VOL PlC ZZZ,ZZZ99.
00065 02 CR-4 PlC X(4)
00066 02 LINE-13 PlC X(4)
00067 PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK
00068 INPUT-MESSAGE-AREA WORK-AREA OUTPUT-MESSAGE-AREA.
00069 STRT-CDE-SECT
00070 MOVE CURS-COORD TO LINE-ø.
00071 MOVE CURS-HME TO LINE-13.
00072 MOVE CR TO CR-i, CR-2, CR-3, CR-4.
00073 CUSTOMER-FILE-SECT.
00074 ENTER LINKAGE.
00075 CALL ‘GET’ USING CUSTFIL CUS-REC REC-KEY.
00076 ENTER COBOL.
00077 IF STATUS-CODE IS NOT = 0 GO TO PROCESS-ERROR.
00078 MOVE CUSHDR1 TO LINE-I.
00079 MOVE CORR CUS-REC TO LINE-2.
00080 MOVE CUSHDR2 TO LINE-3
00081 MOVE BLNCE-DUE TO OUT-BAL
00082 MOVE DUE-IN TO OUT-DUE.
00083 MOVE YTD-VOL TO OUT-VOL
00084 GO TO NORMAL-TERM
00085 PROCESS- ERROR
00086 MOVE TEXT-i TO TXT-L
00087 MOVE STATUS-CODE TO STAT.
00088 MOVE TEXT-2 TO TXT-2.
00089 MOVE DETAILED-STATUS-CODE TO DSTAT.
00090 MOVE ERROR-MSGE TO LINE-1
00091 MOVE REC-KEY TO ADDR OF LINE-2
00092 NORMAL - TERM
00093 ENTER LINKAGE.
00094 CALL ‘RETURN’.
00095 ENTER COBOL.

Figure G-2. Sample Extended COBOL Action Program DISP (Part 2 of 2)
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00001 01 DICE COPY DICES
00002 * DICE SPECIAL CHARACTERS FOR PROGRAM DISP
00003 *

00004 * FORMS CONTROL & CLEAR. CURSOR TO ROW 1’. COLUMN X. AND CLEAR
00005 * SCREEN. X’100030201’
00006 * MULTIPUNCHES 12-11-9-8-1. 12-9-3. 12-9-2. 12-9-1.
00007 *

00008 02 CURS-COORD.
00009 03 DICE-i PlC X(2) VALUE ‘

00010 03 ROW-Yl PlC X(1) VALUE ‘

00011 03 COL-X1 PlC XCI) VALUE U I

00012 *

00013 POSITION CONTROL NEW LINE.X’10040000’.
00014 * MULTIPUNCHES 12-11-9-8-1. 12-9-4. 12-0-9-8-1. 12-0-9-8-1.
00015 *

00016 77 CR PlC X(4) VALUE I I

00017 *

00018 * SET COORD-CURSOR TO HOME. Xh100100001.
00019 * MULTIPUNCHES 12-11-9-8-1. 12-9-8-1. 12-0-9-8-1. 12-0-9-8-1.
00020 *

00021 77 CURS-HME PlC X(4) VALUE 1 I

00022 *

00023 * POSITION CONTROL & CLEAR. CLEAR TO END OF LINE & NEW LINE.
00024 * 1100500001
00025 * MULTIPUNCHES 12-11-9-8-1. 12-9-5. 12-0-9-8-1. 12-0-9-8-1.
00026 *

00027 77 CLR-LINE PlC X(4) VALUE I I

00028 *

00029 * APPENDING CODE FOR UNISCOPE-100 COP. X’121.
00030 * MULTIPUNCH 11-9-2.
00031 *

00032 77 DC PlC X(1) VALUE I I

00033 *

00034 * START OF ENTRY CHARACTER SOE. X’lE’.
00035 * MULTIPUNCH 11-9-8-6.00036

*

00037 77 SOE PlC X(1) VALUE I I

Figure G-3. Example of DICE Sequences Filed in a COPY Library
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Gm6. DICE Codes
When you compile an action program with the extended COBOL compiler, you must
express DICE sequences using the multipunch equivalents of the DICE values. Figure
G-3 shows an example of the statement describing multipunch DICE values used in
the DISP action program (Figure G-2, line 12). The comments in this copy library
module explain the hexadecimal values equivalent to the blank multipunch values.

The 1974 COBOL compiler permits you to use the hexadecimal DICE values directly
in the action program. The following examples illustrate three possible applications of
hexadecimal DICE values that conform to 1974 standards.

01 DICE
03 FIELD-i PlC X.
03 FIELD-2 PlC X.
03 FIELD-3 PlC X.
03 FIELD-4 PlC X.

MOVE =iø’ TO FIELD-i.
MOVE =‘03’ TO FIELD-2.
MOVE =‘øi’ TO FIELD-3.
MOVE =‘Gi’ TO FIELD-4.

03 DICE PlC X(4).
MOVE =‘iøø3øiøi’ TO DICE.

77 DICE PlC X(4) VALUE =‘iøG3OiØi.

For more detail about DICE code sequences, their interpretation, and use, see
Appendix F.
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G.7. Extended COBOL Language Restrictions
Some COBOL verbs, clauses, and sections are illegal in extended COBOL action
programs. If you compile them with the shared code parameter, PARAM OUT=(M),
the compiler locates and deletes them from your program. (See Section 11.)

The following reserved words are illegal in extended COBOL action programs:

ALTER REWRITE
CLOSE SEEK
DECLARATIVE SECTION SEGMENT-LIMIT
ENTRY SORT
EXHIBIT STOP
EXIT-PROGRAM SYSCHAN-t
FILE SECTION SYSCONSOLE
INPUT-OUTPUT SECTION SYSERR[-mj
INSERT SYSIN
OPEN SYSIN-96
READ SYSIN-128
READY TRACE SYSLOG
RELEASE SYSLST
RESET TRACE WRITE
RETURN

Other COBOL verbs must not have working-storage items as receiving operands.
These verbs are:

ADD PERFORM (varying option)
COMPUTE SEARCH (varying option)
DIVIDE SET
EXAMINE (replacing option) SUBTRACT
MOVE TRANSFORM
MULTIPLY

If you compile your action program with the shared code parameter, the compiler flags
the erroneous statement and issues a precautionary diagnostic.
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Appendix H
Listing IMS DSECTs

To assembLe and produce a listing of the DSECTs for your current system, you use the
job control statements and the data stream in Figure H-i.

II JOB IPSDSECT,,,,,,(P,CJ
I, Q6BL NUPLsT:I
I, DVC 20 II SPI ,ZX32,LNUP1ST,,2621,,,,32aQ /1 LFO PPNTR
I, DVC IES fi 191 SYSMAC 1/ IFO •PROC
/1 WORK!
I, WORKZ
I, EX[C ASH
I, PARAM OUTrINI
I, PARAH LINPROC
I;
. aCOL73:80 ON 11:42 SQ ‘IP4SOOIQO’ BY 100
* iCCL73:S0 CH ALL TO ‘‘

TiTLE ‘0513 — IPiS DSECTS I EQUATrS

IHSOSECT START 0
*

PRiNT ON,6[N,DATA
USING *,IS

E J[C T
ADA CT

EJECT
ZHSDFCTI

EJECT
ZHSDFCT

EJ[CT
ZHAOINH

EJECT
ZHDOMH

EJECT
ZMADPCT

EJECT
z H SOP TB

C JEC T
ZP!$DS1

EJECT
ZMSCTCT

EJECT
ZPI#DTHCB

EJECT
ZHAOTIflT

EJECT
END

1*
IL

Figure H- 1 . JCL and Data Stream to List IMS DSECTs
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A

Abnormal termination
after SEND function, 6-24
how IMS handles, 3-19
involuntary, 3-20
remote transaction, 9-14
snap dumps, 12-3
vokmtary, 3-20
(See also Terminator.)

Abnormal termination indicator
description, 3-19
display error codes at terminal, 3-20
error message formats, 3-19
resulting operations, (table) 3-21
successor-id, 3-20
voluntary termination, 3-20

Absolute position, DICE sequence, F-6
Access methods, 5-1 , (table) 5-1
Action

definition, 1-2
identification (date/time stamp), 4-10
updating files, 5-60

Action program
closing files, 10-26
opening files, 10-26
structure, 10-27

Action program load area
in termination snap dump, 12-2
to find error causes, (figure) 12-2

Action program routing
ACTIVATE function call, 9-10
description, 9-3
program-initiated transaction, 9-7

Action programs
activation record, 1-9
CALL functions, 1-11
calling subprograms, 8-1 , 8-2

compile streams, 11-2
definition, 1-2
delivery notice scheduling, B-52
efficient coding, 1-8
ending, CALL ‘RETURN’, 2-4
fast load use, 11-10
interface with IMS, 1-9
interface with subprograms, 8-2
languagesused, 1-1
link streams, 11-8
online recompilation, 11-11
recovery, Section 12
routine for DDP, 9-5
scheduling, 2-10
snap dumps, 12-1
storing in load library, 11-10
succession, 1-6, 3-17

ACTIVATE function call
BAL format, 9-11
COBOL format, 9-11
description, 9-10
errors, unsuccessful remote transaction,

9-14
multiple ACTIVATE calls, (figure) 9-11

Activation record
allocation, 2-10
contents, 1-9, (figure) 1-10
structure, 2-8

ALTER statements, 11-11
ASM jproc, in job stream, (figure) 11-6
Assembling action programs, 11-2
Audit file

before-images saved, 3-23
online recovery, 3-23
prefix area contents, (table) 12-53
prefix area format, (figure) 12-53
rolling back updates, 3-22
unrecoverable errors, 12-52
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AUX-DEVICE-NO field, OMA
AUX operand, network definition, 6-17
continuous output, 6-28
description and use, 6-17
displaying screen format, 7-24

AUX-FUNCTION field, OMA
byte setting, (table) 6-29
continuous output, 6-32
description, 6-16
displaying screen format, 7-24
downline load program, 10-1
line disconnect, 10-13
output to auxiliary device, 6-16, (figure)

6-17
AUXILIARY-DEVICE-ID field, IMA

auxiliary device number, 4-14
example of use, BAL, (figure) 4-15
example of use, COBOL, (figure) 4-14
function, 4-14

AUXILIARY-DEVICE-ID field, OMA, 6-16
Auxiliary devices

identification field in IMA, 4-14
identification field in OMA, 6-16
input options, continuous output, 6-43
print transfer options, continuous

output, 6-30
print/transfer options, screen

formatting, (table) 7-5
receiving formatted messages, 7-24
supported for continuous output, 6-28
supported for screen formatting, 7-24

B

Backward-one-block option,
cassette/diskette, 6-45

BAL action program examples
dialog transaction, delayed succession,

C-16, (figure) C-19
simple transaction, C-i , (figure) C-3
successive simple transactions, C-4,

(figure) C-6
BAL action programs

assembling, 11-2
calling subprograms, 8-3
characteristics, 2-9

interface areas, describing, (figure) 2-8
interface areas, DSECT names, 2-12
interface with IMS, (figure) 2-12
link editing, ii -7
structure, 2-8
(See also BAL action program

examples.)
Basic assembly language (BAL)

(See BAL action programs; BAL action
program examples.)

Before-images, 3-23
Breakpointing printer files, 5-56
BRKPT example, B-6i
Buffer, output

defining for screen format, 7-6
moving length to TEXT-LENGTH field,

7-8
parameter, BUILD function, 7-8
parameter, REBUILD function, 7-20
parameter, SEND function, 6-19

BUILD function
BAL format, 7-8
COBOL formats, 7-8
error returns, 7-13
example of use, BAL, (figure) 7-11
example of use, COBOL, (figure) 7-9
issuing, 7-6
restrictions, 7-7

C

CALL function
description, 1-il
macroinstruction in BAL, 2-8
replacing verbs in COBOL, (figure) 2-4
(See also Function calls.)

Cassette auxiliary device
continuous output use, 6-43
displaying screen format, 7-24

Closing files
from an action program, iO-26
using OPEN function call, BAL format,

10-26
using OPEN function call, COBOL

format, 1 0-26
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COBOL action program examples
continuous output, (figure) B-53
dialog transactions, external succession,

(figure) B-30
output-for-input queueing, (figure) B-48
screen formatted messages, (figure)

B-35
simple transactions, (figures) B-12 to

B-25
COBOL action programs

calling subprograms, 8-3
compared to standard COBOL

programs, 2-4
compiling, 11-2
COPY library, 2-11
differences between extended COBOL

and 1974 COBOL, Appendix G
interface areas, describing, (figure) 2-3
interface with IMS, (figure) 2-11
link editing, 11-7
linkage section, 2-2
restrictions, 2-6
sharable and nonsharable code, 11-3
structure, 2-1
volatile data area, 11-3

COBOL jproc, use in job streams, (figure)
11-4, (figure) 11-5

COBOL, 1974 American National
Standard, differences between
extended COBOL, Appendix G

Coding rules
BAL action programs, 2-8
COBOL action programs, 2-1
COBOL language restrictions, 2-6
edit table generator, E-1
extended COBOL, Appendix G
statements and parameters, Appendix

A
Column number, FCC sequence

coordinate values, (figure) F-19
description, F-i 8

Common storage area files, 5-60
Communications output printer (COP),

6-16
Compiling action programs

BAL action program with jproc, (figure)
11-6

BAL action program without jproc,
(figure) 11-7

compile/link stream with jprocs, (figure)
11-10

compile/link stream without jprocs,
(figure) 11-9

extended COBOL action program with
jproc, (figure) 11-5

extended COBOL action program
withoutjproc, (figure) 11-6

1974 COBOL action program with jproc,
(figure) 11-4

1974 COBOL action program without
jproc, (figure) 11-5

Configuration specifications
sample IMS configuration, C-71,

(figure) C-7i
TERMINAL section and TERM

parameter, 6-11
Console, sending messages, 6-51
Continuity data area

building output message, 6-25
CONTINUITY-DATA-AREA-INC field,

3-39
CONTINUITY-DATA-INPUT-LENGTH

field, 3-34
CONTINUITY-DATA-OUTPUT-

LENGTH field, 3-34
continuous output use, 6-32
finding error causes in dump, 12-33
IMS use, 2-10

CONTINUITY-DATA-AREA-INC field,
PIB, 3-34, (figure) 3-35

CONTINUITY-DATA-INPUT-LENGTH
field, PIB, 3-32

CONTINUITY-DATA-OUTPUT-LENGTH
field, PIB, 3-32

Continuous output
AUX-FUNCTION byte setting, OMA,

(table) 6-29
backward-one-block option, 6-45
COBOL example, B-52, (figure) B-53
continuing via succession, 6-33
delivery notice status codes, (table)

6-36, (table) 6-37
devices receiving continuous output,

6-28
handling delivery notice code, 6-46
identifying code, 6-45
IMS delivery notice code, 6-35
message and screen size, 6-33
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output-only screen format, 7-3
print form, 6-31
print mode, 6-31
print-transparent mode, 6-30
read option, 6-43
read transparent option, 6-43
receiving continuous output code, B-60
recovery after unsuccessful delivery

status, 6-36
reinitiating continuous output message,

6-38
report address option, 6-44
search-and-position option, (table) 6-45,

6-45
search-and-read option, 6-43
search-and-read-transparent option,

6-44
search option, (table) 6-44
setting control page for screen bypass,

6-46
to a terminal, 6-30
to an auxiliary device, 6-30
to cassette, 6-30, 6-43
to diskette, 6-43
transfer all, 6-31
transfer changed, 6-31
transfer variable, 6-31
use and configuration, 6-28
use ofAUX-DEVICE-NO indicator, 6-32
use ofAUX-FUNCTION indicator, 6-32
use of code, 6-35

CONTINUOUS-OUTPUT-CODE field,
OMA

continuous output code setting, 6-35
description, 6-14
example, receiving continuous output

code, B-60
Control-character-area parameter, 5-53
Control stream examples

assembling BAL action program,
(figure) 11-6, (figure) 11-7

compiling and linking with jprocs,
(figure) 11-9

compiling and linking without jprocs,
(figure) 11-9

compiling extended COBOL action
program, (figure) 11-5, (figure) 11-6

compiling 74 COBOL action program,
(figure) 11-4, (fIgure) 11-5

edit table execution, (figure) E-9
link edit stream using LINKjproc,

(figure) 11-8
online compile and link stream, (figure)

11-11
standard link edit stream, (figure) 11-8

COP, 6-16
COPY library

COBOL names, 2-12
COPY statement, 1-11
extended COBOL names, 2-11
interface area format headers, 1-11

COPY statement
copying IMA format, 4-4, (figure) 4-5
copying OMA format, 6-4, (figure) 6-5
copying PIB format, 3-2
use, 2-11

Cursor, movement and control, F-5, (table)
F-9

D

DAM files
accessing, 5-24
preformatting, 5-24
unlocking files, 5-51
work and record area considerations,

5-59
DATA-DEF-REC-NAME field, PIB

description and use, 3-30
pass name to successor, (figure) 3-31,

(figure) 3-32
Data files (See Files.)
DATE-TIME-STAMP field, IMA

description and use, 4-10
testing input message sequence, (figure)

4-11
DDP-MODE field, PIB

distributed data processing, 9-5
IMS values returned in PIB, 3-36
tested after remote transaction, 9-13

Debugging action program (See Snap
dumps.)

DEFINED-FILE-NAME FIELD, PIB
description and use, 3-30
pass name to successor, (figure) 3-31,

(figure) 3-32
successive action, access source file,

3-31, (figure) 3-33
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Defined files
accessing, 5-37
function call formats, 5-38
identifiers, 5-38
PIB fields, 3-30
random I/O functions, 5-46
record types, 5-40
sequential I/O functions, 5-48
status byte returns, 5-44, (table) 5-45

Defined record area, 2-11
Delayed internal succession

advantages, 3-18
description, 3-18
examples of use, (figure) 3-19
output-only screen, 7-4
resulting IMS operations, (table) 3-21
termination indicator, 3-18
transaction structure, 1-7

DELETE function call
defined files, 5-47
indexed files, 5-13
relative files, 5-24

DELIVERED-RECORD-TYPE field (See
RECORD-TYPE field.)

Delivery notice code
evaluation when TRANSLAT

configured, 6-41
example of delivery notice scheduling,

B-52
purpose and use, 6-35
recover continuous output messages,

6-38
status codes, (table) 6-36
testing in BAL action program, 6-41,

(figure) 6-47
testing in COBOL action program, 6-39,

(figure) 6-42
Destination terminal

description and use, 6-11
identifying screen format, 7-6
output for-input queueing, 6-48
sending messages to, 6-19

DESTINATION-TERMINAL-ID field,
OMA

description and use, 6-11
found in snap dump, 12-40

DETAILED-STATUS-CODE field, PIB
codes for all function calls, (tables) D-3

toD-12
internal message control, 3-11
invalid request error, 3-10
110 error, 3-10
screen formatting errors, 3-11
transaction buffer, 10-22
values from main to subprogram, 8-3

Detailed status codes
BUILD, 7-13
GETLOAD, 10-11
GETMEM, 10-24
internal message control errors, (table)

D-10
invalid key errors, (table) D-4
invalid request errors, (table) D-5
I/O errors, (table) D-9
REBUILD, 7-23
RELMEM, 10-23
screen formatting errors, (table) D-7
SEND, (table) 6-23
SETLOAD, 10-10

Device independent control expressions
(DICE)

absolute and relative positions, F-6
aux-devices supporting, (table) F-14
description, Appendix F
devices supporting, F-14, (table) F-14
example of receiving DICE sequence,

(figure) 4-17
format of sequence, F-5
formatted output message example,

(figure) F-16
formatting input messages, F-3
formatting output messages, F-i
function code interpitation, (table) F-9
functions performed, F-2
in output messages, 6-4
inputloutput code conversion, F-6
interpretation of DICE sequences, F-13
110 commands, (table) F-9
macroinstruction format, F-7
macroinstructions, F-6
message positioning on screen, F-5
multipunch hexadecimal equivalents,

coding, G-7
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network definition, F-3
sample filled sequences in COPY

library, (figure) G-6
stripping DICE, F-3
use with input messages, 4-16

DICE (See Device independent control
expressions.)

Direct access method (DAM) (See DAM
files.)

Directory routing, description, 9-3
Diskette auxiliary device

continuous output use, 6-43
displaying screen format, 7-24

Display constants
example, (figure) 7-3
screen formatted output messages, 7-3

Distributed data processing
action program routing, 9-3
action program succession, 9-6
ACTIVATE function call, 9-10
DDP-MODE field in PIB, 3-36
directory routing, 9-3
error returns after CALL ACTIVATE,

9-14
initiating a remote transaction, 9-10
operator-initiated transaction, 9-6
operator routing, 9-3
output to aux-device restriction, 9-6
processing remote transaction, 9-5
program-initiated transaction, 9-7
receiving screen formatted input, 7-27
requirements for use, 9-1
routing to remote IMS, 9-10
screen formatting, 7-26
termination types allowed, 9-8
terminology, 9-1
use of screen formats, 7-26

DLOAD transaction code, 10-2
Downline load

configuration option, 10-1
DLOAD transaction code, 10-2
error byte description for rejected load,

(table) 10-9
GETLOAD function call, 10-11
how to write user programs, 10-1
sample program, (figure) 10-4
SETLOAD function call, 10-10
UTS programs, storing, 11-10
UTS 4OIUTS 400 programs, 10-1

DSECT
multithread control block, (figure) 12-13
multithread terminal control table,

(figure) 12-15
single-thread control block, (figure) 12-9
single-thread terminal control table,

(figure) 12-20
TCS DSECT labels, (table) 6-36
TM DSECT labels, (table) 6-38
ZA#DPIB, 3-4
ZA#IMH, 4-7
ZA#OMH, 6-8, (figure) 6-6
ZC#DTCT, (figure) 12-20

Dump analysis (See Snap dumps.)
Duplicate-key-count, parameter on function

call, 5-4
Dynamic allocation, I/O areas, 5-58
Dynamic main storage

output buffer length, 7-19
requested for screen formats, 7-6

E

EDIT parameter, configuration, 4-3
Edit table generator

coding rules for input, E-1
diagnostic messages, (table) E-11
duplicate edit table name, E-9
entering input fields for editing, E-13
error processing, E-10
errors, E-9
example action program, (figure) E-19
example edit table and use, E-14
execution, E-9
parameters, E-5
positional and keyword fields, E-6
purpose and use, E-1

Edited headers
CALL SNAP dump, 12-6, (figure) 12-6
termination snap dump, (figure) 12-2

Edited snap dump, 12-1
ENTER statement, G-2
ERET parameter, configuration, 3-9
Error codes

BUILD function, 7-13
data management, 3-11
DETAILED-STATUS-CODE field, 3-10
detailed-status-codes, 3-10
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displaying at terminal or console, 3-13
error termination code testing, (figure)

3-14
input validation, screen formatting,

7-18
output validation, screen formatting,

7-13
REBUILD function, 7-23
SEND function, (table) 6-23
SETL function, 5-21
STATUS-CODE field, 3-7

Error returns
AUDCONF/AUDFILE errors, 12-52
COBOL action programs, 12-57, (tables)

12-57
COBOL, 1974 error message, (table) 12-

57
data file I/O errors, 12-52
detailed status codes, (tables) D-3 to

D-12
distributed data processing, 9-14
extended COBOL error message, (table)

12-57
output to console, 6-52
status codes, (table) D-2
UPSI byte, edit table generation, E-9

ESETL function call
defined files, 5-50
indexed files, 5-23
relative files, 5-34

ETAB parameter, edit table input, E-5
Example programs, BAL

dialog transactions, C-15
screen formatting, (figure) 7-11
simple transaction, C-i
successive transactions, C-4

Example programs, COBOL
calling a subprogram, (figure) 8-6
continuous output, B-52
dialog transactions, B-27
edit table generated, (figure) E-i9
extended COBOL, (figure) G-4
output-for-input queueing, B-47
screen formatted messages, B-24
simple transactions, B-2
snap dump generated, (figure) 12-28
subprogram, (figure) 8-8

Extended COBOL differences, Appendix G
External succession

continuous output use, 6-33
description, 3-15
example of use, (figure) 3-16
resulting IMS operations, (table) 3-21
termination indicator, 3-15
transaction structure, 1-3

F

Fast load feature
fast load file, 11-10
separate action program library, 11-10
use, 11-10

FCC (See Field control characters.)
Field control characters

example of use, F-18
format, F-18
hexadecimal codes, M coordinate,

(table) F-i 6
hexadecimal codes, N coordinate,

(figure) F-i9
row and column values, (figure) F-19

FIL parameter, edit table input, E-8
File allocation map, interpretation and use,

12-35
Filename

parameter on defined file function call,
5-38

parameter on function call, 5-4
Files

accessing defined files, 5-37
accessing indexed files, 5-7
accessing relative files, 5-24
accessing sequential files, 5-35
closing and reopening, 5-58
common storage area, 5-60
dynamic allocation of I/O areas, 5-58
function calls, 5-3
identifying to IMS, 5-58
IMS supported, (table) 5-1
I/O function call summary, (table) 5-2
logical deletion, 5-28
open/close, 5-58
physical deletion, 5-27
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preformatt,ing DAM files, 5-24, 5-32
shared access, 5-17
test mode effects on I/O, 5-59
(See also Defined files; Indexed files; I/O

function calls; Relative files;
Sequential files.)

Footnotes, printing, 5-54
Forms overflow, 5-54
Function calls

ACTIVATE, 9-11
BRKPT, printer files, 5-54
BUILD, 7-8
DELETE, defined files, 5-47
DELETE, indexed files, 5-13
DELETE, relative files, 5-28
detailed status codes, (table) D-3
determining last successful issued,

12-42, (table) 12-43
ESETL, defined files, 5-50
ESETL, indexed files, 5-23
ESETL, relative files, 5-34
GETLOAD, 10-11
GETMEM, 10-18
GETUP, defined files, 5-46
GETUP, indexed files, 5-11
GETUP relative files, 5-26
hexadecimal equivalents, 12-43
INSERT, defined files, 5-47
INSERT, indexed files, 5-15
INSERT, relative files, 5-30
obtaining completion status, 3-9
PRINT, printer files, 5-53
PUT, defined files, 5-47
PUT, indexed files, 5-12
PUT, relative files, 5-26
PUT, sequential files, 5-36
random GET, defined files, 5-39
random GET, indexed files, 5-8
random GET, relative files, 5-25
REBUILD, 7-20
RELMEM, 10-18
RETURN, BAL, 2-9
RETURN, COBOL, 2-3
RETURN, subprograms, 8-3, 8-5
returnsfrom, 3-9
RUN, 10-14
SEND, 6-19
sequential GET, defined files, 5-48

sequential GET, indexed files, 5-22
sequential GET, relative files, 5-33
sequential GET, sequential files, 5-35
SETK, indexed files, 5-17
SETL, defined files, 5-48
SETL, indexed files, 5-22
SETL, relative files, 5-32
SETLOAD, 10-10
SNAP, 12-7
status codes, (table) D-2
SUBPROG, BAL, 8-3
SUBPROG, COBOL, 8-3
successful delivery, 5-52
UNLOCK, 5-59
UNLOCK, printer files, 5-63

Function code, DICE sequence, F-S

G

GET function call
errors, sequential GET, 5-26, 5-39
random for defined files, 5-54
random for indexed files, 5-9
random for relative files, 5-29
sequential files, 5-42
sequential for defined files, 5-56
sequential for indexed files, 5-26
sequential for relative files, 5-39
status codes returned, (table) D-2

GETLOAD function call
COBOL and BAL formats, 10-11
error-byte definition for rejected load,

(table) 10-9
receiving control after error, 10-7
status/detailed status codes, 10-12
successful/unsuccessful message header,

10-7
transfer record, 10-7

GETMEM function call
providing transaction buffer interface,

10-20 to 10-23
status codes, 10-24

GETUP function call
defined files, 5-54
indexed files, 5-12
relative files, 5-30
status codes returned, (table) D-2
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H

HANGUP action program, 10-13
Headers, page, 5-62
Hold record locks (H indicator), 3-24,

(figure) 3-26, (table) 3-21

I

ICAM
clearing queues, 6-25
continuous output requirements, 6-29
DDP requirements, 9-1
interface during continuous output,

6-35
labels equated to delivery notice code,

6-37
SEND function considerations, 6-20
TCS DSECT, 6-41
terminal name, 6-11

IMA (See Input message area.)
Immediate internal succession

description, 3-15
example of use, (figure) 3-17
files allocated to first program, 3-18
resulting IMS operations, (table) 3-21
successor programs, 3-17
termination indicator, 3-19
transaction structure, 1-3

IMS
local, 9-2
primary, 9-2
remote, 9-2
secondary, 9-2
terms, 1-2

Indexed files
accessing, 3-7
changing access modes, 5-17
random I/O functions, 5-7
sequential I/O functions, 5-17
shared file access, 5-18

Indexed sequential access method
(See ISAM files.)

Initiating terminal
displaying screen format, 7-26
sending output message to, 6-18

Input message
delivery notice code, 6-35
INSIZE parameter, 4-2
obtaining text length, 4-12
receiving control sequences, 4-19
receiving DICE sequences, 4-17
receiving from previous program, 4-1
receiving screen formatted input, 4-19
response from remote transaction, 9-13
status bytes, screen formats, 7-18
use of field control characters, 4-16
using edit table generator, 4-18,

Appendix E
Input message area (IMA)

automatic space allocation, 4-3
AUXILIARY-DEVICE-ID field, 4-14
BAL control header format, 4-6, (figure)

4-6
COBOL control header format, 4-4,

(figure) 4-4
configuring size, 4-2
contents, 4-7
DATE-TIME-STAMP field, 4-10
description, 4-1
errors returned after unsuccessful

remote transaction, 9-14, (table) 9-14
find error causes in dump, 12-40
general layout, 4-2
IMS use, 2-10
overestimating size, 4-3
size, 4-2
SOURCE-TERMINAL-ID field, 4-8
TEXT-LENGTH field, 4-12

INSERT function call
defined files, 5-47
indexed files, 5-15
relative files, 5-30
status codes returned, (table) D-2

INSIZE parameter, configuration, 4-2
Integrated communications access method

(See ICAM.)
Interface areas

description in BAL action program,
(figure) 2-80

description in COBOL action program,
(figure) 2-2

generated by BAL DSECTs, 2-10
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in CALL SNAP dump, 12-7
in termination snap dump, 12-4
relationship to action program, 1-9,

(figure) 1-10
single/multithread dump layout

differences, 12-8
use, 1-9
USING clause, 2-2

Internal message control errors, detailed
status codes, (table) D-10

Invalid key errors, detailed status codes,
(table) D-4

Invalid request, detailed status codes,
(table) D-5

Involuntary termination, 3-20
(See also Abnormal termination.)

I/O error, detailed status codes, (table) D-9
110 function calls

detailed status codes, (tables) D-3 to
D-12

format, 5-3
parameters, 5-3
random for defined files, 5-46
random for indexed files, 5-7
random for relative files, 5-24
sequential files, 5-39
sequential for defined files, 5-48
sequential for indexed files, 5-17
sequential for relative files, 5-32
status codes, (table) D-2, (table) D-3
summary, (table) 5-2
(See also Function calls.)

ISAM files
access methods, 5-7
logical deletion, 5-13
no changing key field values, 5-12
positioning parameters on SETL, (table)

5-22
unlockfor, 5-51

J

Job control
assembling BAL action programs, 11-6
compiling COBOL action programs,

11-4
edit table generator, E-9

link editing action programs, 11-7
recompiling and linking, 11-11
(See also Control stream examples.)

Job initiation, RUN function, 10-14
JUS parameter, edit table input, E-8

K

Key
MIRAM partial key search, 5-20
parameter for edit table input, E-5
parameter on defined file function call,

5-38
parameter on function call, 5-3

Key-of-reference
changing, 5-19
omitting, 5-18
parameter on function call, 5-4
setting, 5-18

L

LEN parameter, edit table input, E-6
Line disconnect, 10-13
Link editing action programs

LlNKjproc format and use, 11-7
object module name, G-2
standard link edit stream, (figure) 11-8
stream using LlNKjproc, (figure) 11-8

LlNKjproc, format and use, 11-7
Link map

example link map, (figure) 12-44
purpose and use, 12-44

Load code prefix, DLL program, 10-7
Load library

fast load requirement, 11-10
replacing action programs, 11-11
storing action programs, 11-19
storing UTS programs, 10-1

Load module name, 11-7
Local IMS, 9-2
Local terminal

displaying screen format, 7-27
sending message, 9-6

Locap-name, 9-2
Lock-disposition parameter, 5-56
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LOCK-ROLLBACK-INDICATOR field, PIB
automatic record locking, 3-22
before-images, 3-22
description, 3-22
found in snap dump, 12-39
holding record locks, 3-26
lock for update, 3-30
releasing record locks, 3-26
rollback prints, 3-22

Locks
forupdate, 3-30
lock rollback indicator setting, 3-24
record, automatic, 3-22
releasing, UNLOCK function, 5-51

Logical delete
defined files, 5-47
indexed files, 5-13
relative files, 5-28

M

M coordinate, DICE sequence
description, F-S
use, F-6

Macro library, format header DSECTs,
1-11

MAN parameter, edit table input, E-8
Master parameter, SEND function, 6-19,

(figure) 6-20
Master terminal, sending message, 6-19
Master workstation, 6-51
MAX parameter, edit table input, E-8
Message size

STANDARD-MSG-LINE-LENGTH
field, 3-33

STANDARD-MSG-NUMBER-LINES
field, 3-33

Messages
DICE formatted output, (figure) F-16
input, Section 4
output, Section 6
positioning on screen, F-S
screen formatted, Section 7

MIN parameter, edit table input, E-8
MIRAM files

access methods, 5-7
changing key field values, 5-12
configuring for random access, 5-7, 5-24
file extension, 5-28
key of reference, 5-8
logical deletion, 5-13
multikeyed, 5-7
partial key search, 5-20
physical deletion, 5-14
positioning parameters on SETL, (table)

5-22
sequential, 5-35
single keyed, 5-13

Multiple-segment identifier, 5-39
Multipunch, DICE values, G-7

N

N coordinate, DICE sequence
description, F-5
use, F-6

Network definition (See ICAM.)
New rollback point (N indicator), 3-24,

(figure) 3-24, (table) 3-23
Nonsharable COBOL programs

link editing, 11-8
PARAM statement for compile, 11-2,

(table) 11-3
Normal termination

default termination value, 3-15
description, 3-15
N termination indicator, 3-15
resulting IMS operations, (table) 3-21
transaction structure, 1-3

0

Old rollback point (0 indicator), 3-24,
(figure) 3-25

OMA (See Output message area.)
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Opening files
from action programs, 10-26
using OPEN function call in COBOL

format, 10-26
using OPEN function call in BAL

format, 10-26
Operator routing, 9-3
Option indicator

coding, 7-9
input, 7-17
setting bytes, 7-6, 7-12
temporary screen format changes, 7-5
use instead of REBUILD, 7-20

Output-for-input queueing
description and requirements, 6-46
errors, 6-48
example action program, B-47, (figure),

B-48
use, 6-47
with continuous output, 6-49
with screen bypass device, 6-50

Output message
building in CDA, 6-26
building in input area, 6-26
building in work area, 6-26
continuous output, 6-30
DICE sequences, 6-4
displayed at source or destination

terminal, 6-18
issuing multiple, 6-19
listed at auxiliary device, 6-18
output-for-input queueing, 6-49
printed as continuous output, 6-18
queued as input to successor program,

6-18
screen formatted, 7-7
sent from work area, 6-19
to another terminal, 6-1

Output message area (OMA)
AUX-DEVICE-NO field, 6-17
AUX-FUNCTION field, 6-16
AUXILIARY-DEVICE-ID field, 6-16
contents and layout, 6-2
CONTINUOUS-OUTPUT-CODE field,

6-14
DESTINATION-TERMINAL-ID field,

6-11
header format, BAL, 6-6, (figure) 6-6
header format, COBOL, 6-4, (figure)

6-4

IMS use, 2-10
purpose, 6-1
SFS-LOCATION field, 6-13
SF5-OPTIONS field, 6-13
SFS-TYPE field, 6-13
size, 6-3
text description, BAL, 6-9
text description, COBOL, 6-4
TEXT-LENGTH field, 6-15

Output status area
defining, 7-6
output validation error codes, 7-14

P

PARAM statement, compile
sharable/nonsharable COBOL
program, 11-3, (table) 11-3

Parameter list
determining number of parameters

passed, 12-43
DSECT labels to locate, 12-42
location, main to subprogram, 8-3
register 1 contents, 2-9

Partial-key-count, parameter on function
call, 5-6

Physical delete
indexed files, 5-14
relative files, 5-29

PIB (See Program informttion block.)
Polled devices, continuous output, 6-37
P05 parameter, edit table input, E-8
Position

parameter on defined file function call,
5-38

parameter on function call, 5-7
PREDICTED-RECORD-TYPE field (See

RECORD-TYPE field.)
Preface control character, FCC sequence,

F-18
Primary device

delivery notice status codes returned,
(table) 6-36

device independent control expression,
(table) F-14

displaying messages, 6-16
Primary IMS, 9-2
Primary key, MIRAM files, 5-7
Print form, continuous output, 6-31
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PRINT function call, 5-53
PRINT function call example, B-61
Print mode

continuous output, 6-30
writing screen formats to aux-devices,

7-24, (table) 7-25
PRINT NOGEN, BAL instruction, 4-6
Print transparent mode

continuous output, 6-30
writing screen formats to aux-devices,

7-24, (table) 7-25
Printer files

assignment, 5-52
breakpointing, 5-56
defining, 5-56
extension during breakpoint, 5-56
function calls to, 5-52
locking, 5-55
releasing, 5-52
unassigned, 5-57

Program information block
BAL format, 3-4, (figure) 3-4
COBOL 1974 PIB format, 3-2, (figure)

3-1
Contents, 3-1, 3-7, (figure) 3-1
CONTINUITY-DATA-AREA-INC field,

3-34
CONTINUITY-DATA-INPUT-LENGTH

field, 3-34
CONTINUITY-DATA-OUTPUT-

LENGTH field, 3-34
DATA-DEF-REC-NAME field, 3-30
DEFINED-FILE-NAME field, 3-30
DETAILED-STATUS-CODE field, 3-10
extended COBOL PIB format, 3-2
IMS use, 2-10
LOCK-ROLLBACK-INDICATOR field,

3-22
RECORD-TYPE field, 3-12
SOURCE-TERMINAL-CHARS, 3-36
STANDARD-MSG-LINE-LENGTH

field, 3-33
STANDARD-MSG-NUMBER-LINES

field, 3-33
STATUS-CODE field, 3-7
SUCCESS-UNIT-ID field, 3-34
SUCCESSOR-ID field, 3-12
TERMINATION-INDICATOR field,

3-15

TRANSACTION-ID field, 3-30
WORK-AREA-INC field, 3-33
WORK-AREA-LENGTH field, 3-34

Program registers
abnormal termination snap, 12-3
in termination snap dump, 12-2,

(figure) 12-2
voluntary termination snap, 12-3

Program status word, to determine cause of
abnormal termination snap, 12-46

PUT function call
defined files, 5-47
indexed files, 5-12
placement in program, 5-27
relative files, 5-26
sequential files, 5-36
status codes returned, (table) D-2

R

Random access
defined files, 5-46
indexed files, 5-7
MIRAM consideration, 5-7
relative files, 5-24

Read option, cassette/diskette, 6-43
Read transparent option, cassette/diskette,

6-43
REBUILD function call

COBOL and BAL formats, 7-20
description, 7-20
error returns, 7-23
example of use, BAL, (figure) 7-22
example of use, COBOL, (figure) 7-21

Record area
ISAM and DAM considerations, 5-5
parameter on function call, 5-3, 5-53
size, 5-5

Record-number parameter, 5-5
Record-size parameter, 5-53
RECORD-TYPE field, PIB

delivered record type, 3-12
description, 3-12
predicted record type, 3-12
predicted record type found, (figure)

5-42
predicted record type, not found,

(figure) 5-42
skipping to other record type, 5-42
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Records
accessing defined, 5-42
area size, 5-59
defined record types, 5-41
determining defined record type, 5-41
empty set, 5-49
locking, 3-22
retrieving logically deleted, indexed,

5-11
retrieving logically deleted, relative,

5-25
selecting record areas, 5-49
unlock function, 5-51

Recovery
audit file, 12-51
online file recovery, 12-51

Reentrant code
definition, 1-8
subprograms, 8-1

Register
assigning interface areas, 2-8
contents for subprogram, 8-3
parameter list, register, 2-9

Relative files
accessing, 5-24
random IJO functions, 5-24
sequential I/O functions, 5-32
shared file access, 5-32

Relative position, DICE sequence, F-7
Release record locks CR indicator), 3-25,

Cfigure) 3-29, (table) 3-24
RELMEM, 10-20
Remote IMS, 9-2
Remote transaction

DDP-mode field, PIB, 3-36
errorreturns, 9-14
initiating, 9-11
operator-initiated, 9-6
processing, 9-5
program-initiated, 9-7
receiving response message, 9-13
status, 3-36
unsuccessful, 9-14

Replenish screen, 7-19 to 7-23
Report address option, cassette/diskette,

6-44

RETURN function
after REBUILD function, 7-19
BAL action program, 2-10
COBOL action program, 2-1
description, 2-4
issuing output messages, 6-1
not issued after ACTIVATE, 9-12
screen formatted messages, 7-4
sending message at end of action, 6-18
subprogram, BAL, 8-3
subprogram, COBOL, 8-3
versus SEND functions, 6-26

Return status codes
GETMEM, 10-24
RELMEM, 10-24

Rollback
abnormal termination, 3-19
automatic file, 12-51
establishing rollback point, 3-22
LOCK-ROLLBACK-INDICATOR field,

3-22
Rollback points, 3-22
Row number, FCC sequence

coordinate values, (figure) F-19
description, F-i 8

RUN function call, 10-14

S

SCALL, 10-22
Screen bypass device, output-for-input

queueing, 6-50
Screen format services configuration, 7-2

data management considerations, 7-1
requirements, 7-i
terminal restrictions, 7-i
terminals supporting, 7-i
(See also Screen formats; Screen

formatting.)
Screen formats

build menu screen, B-24
building error screen, 7-5
display at initiating terminal, 7-26
display at local terminal, 7-27
display error format, 7-19
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display screen format, 7-6
display screen format, BAL, (figure)

7-11
display screen format, COBOL, (figure)

7-9
display transaction code, (figure) 7-17
example action program, (figure) B-25
identifying, 7-6
input fields replenished, 7-5
inputJoutput use, 7-3
input validation, 7-5
making temporary changes, 7-5
output display constants, 7-3
output-only use, 7-3
printltransfer options, (table) 7-24
replenish screen, 7-19 to 7-23
send to aux-devices, 7-24
setting text length, 7-6
variable data, 7-3

Screen formatting
BUILD function call, 7-8
building in dynamic main storage, 7-12
creation and use of screen formats, 7-1,

(figure) 7-2
displaying error screen in DDP, 7-27
displaying screen format, BAL, (figure)

7-11
displaying screen format, COBOL,

(figure) 7-9
input validation error codes, 7-18
output message, SF5-LOCATION field,

6-13
output message, SF5-TYPE field, 6-13
output message size, 6-3
processing screen formatted messages,

7-3
REBUILD function call, 7-20
receiving screen formatted input, 4-16
using screen format services, 7-1
validating input data, 7-18

Search-and-position option,
cassette/diskette, 6-43

Search-and-read option, cassette/diskette,
6-43

Search-and-read transparent,
cassette/diskette, 6-43

Secondary IMS, 9-2

Select character, DICE sequence, F-S
SEND function

format and description, 6-19
in distributed data processing, 7-26
issuing multiple output messages, 6-19
master parameter, 6-19, (figure) 6-20
output-for-input queueing, 6-46
output message to another terminal,

6-1, 6-19, (figure) 6-20
requirements for use, 6-20
sending message from work area, 6-19
status/detailed status codes returned,

(table) 6-23
versus RETURN function, 6-26
with screen formatted messages, 7-4

SEP parameter, edit table input, E-5
Sequential access

defined files, 5-48
indexed files, 5-17
relative files (MIRAM), 5-32
sequential files, 5-35

Sequential files
accessing, 5-35
I/O functions, 5-35

Serially reusable code
definition, 1-8
subprograms, 8-1

SETIME WAIT function call, COBOL and
BAL formats, 10-17

SETK function call
indexed files, 5-19
status codes returned, (table), D-2

SETL function call
defined files, 5-48
errors, 5-34
indexed files, 5-20
relative files, 5-33
status codes returned, (table) D-2

SETLOAD function call
COBOL and BAL formats, 10-10
program control after DLL, 10-7
status/detailed status codes, 10-10

SF5-OPTIONS field, OMA
clearing SFS-LOCATION, 7-7
description, 6-13
SF5-LOCATION field values, 6-13
SF5-TYPE field values, 6-13
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Sharable code
definition, 1-8
PARAM statement for COBOL, 11-3
use of working-storage section, 2-1,

(figure) 2-2
volatile data area, 11-2

Shared code parameter, 11-2
Snap dumps

abnormal snap dump analysis, 12-46
analysis of termination snap, 12-35
CALL SNAP dump, 12-1, 12-6
CALL SNAP dump layout, (figure) 12-6
edited/unedited dumps, 12-1
error code interpretation, 12-46
error codes in PIB, 12-39
example program to generate snaps,

(figure) 12-28
locating bad instruction address, 12-46
sample abnormal termination snap,

(figure) 12-47
sample CALL SNAP dump, (figure)

12-49
sample termination snap dump, (figure)

12-36
SNAP function call format, 12-7
termination snap dump, 12-1, 12-35
termination snap dump layout, (figure)

12-2
Snap termination indicator

description, 3-20
displaying error codes at terminal, 3-21
resulting IMS operations, (table) 3-21
successor-id, 3-20
voluntary termination, 3-20

Source terminal
characteristics, 3-36
identifying, 4-8
types, 3-436

SOURCE-TERMINAL-CHARS field, PIB
example of use, 3-37
terminal attributes, 3-38
terminal types, 3-36

SOURCE-TERMINAL-ID field, IMA
contains locap-name, DDP, 9-5
defining terminal to ICAM, (figure) 4-8
example coding, (figure) 4-9
testing, 4-9

STANDARD-MSG-LINE-LENGTH field,
PIB, 3-33

STANDARD-MSG-NUMBER-LINES field,
PIB, 3-33

Status byte returns, defined files, 5-44,
(table) 5-45

STATUS-CODE field, NB
description, 3-7
detailed-status-code, 3-10
invalid request 110 errors, 3-9
receiving error returns, 3-8
redefined, 3-10
status codes, I/O function calls, (table)

D-2
testing in BAL action program, (figure)

3-9
testing in COBOL action program,

(figure) 3-9
values and end meanings, 3-7
values from main to subprogram, 8-3

Status codes
BUILD function, 7-13
GETLOAD function, 10-11
I/O function calls, (table) D-2
meanings, 3-7
output delivery notice codes, (table)

6-36
REBUILD function, 7-23
SEND function, (table) 6-23
SETLOAD function, 10-10

Subcode, data management error, 3-10
SUBPROG function call

BAL format, 8-3
COBOL format, 8-3
description, 8-3

Subprograms
calling/called program languages, 8-2
example application, (figure) 8-6,

(figure) 8-8
interface with action programs, 8-2
not recompiled online, 11-11
parameter list location, 8-3
reentrant, 8-1
register contents, 8-3
save status/detailed status, BAL

program, 8-5
save status/detailed status, COBOL

program, 8-3
serially reusable, 8-1
SUBPROG function call, BAL format,

8-3
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SUBPROG function call, COBOL
format, 8-3

successor-id, BAL subprogram, 8-3
use, 8-1

SUCCESS-UNIT-ID field, PIB, 3-35
Succession

definition, 1-4
delayed internal, 1-6, (figure) 1-6
external, 1-5, (figure) 1-5
immediate internal, 1-6, (figure) 1-6
SUCCESSOR-ID field, PIB, 3-12

Successor action program
continuous output, 6-33
example offormattd input fields,

(figure) 7-13, (figure) 7-16
identifying, 3-12
receiving defined file name, (figure)

3-31
receiving delivery notice code, 6-35
receiving formatted input, 7-15
remote transaction, 9-13

SUCCESSOR-ID field, PIB
continuous output, 6-33
description, 3-12
displaying error codes, 3-1 3, (figure)

3-14

T

interpretation with termination
indicators, 3-12

use, 3-12
with subprograms, 3-12

TCS DSECT, 6-41
TCT (See Terminal control table.)
Terminal control table, snap dump format,

12-2, 12-5, (figures) 12-15 to 12-26
Terminal printer, 6-16
Terminals

attributes, 3-48
DESTINATION-TERMINAL-ID field,

6-11
names, configuration, 6-11
names, network definition, 6-11
SOURCE-TERMINAL-CHARS field,

3-36
supporting screen format services, 7-1
types, 3-36

Termination
involuntary, 3-20
normal, (figure) 1-4
snap dump, 12-1 , 12-35, (figure) 12-2
types, 1-3
types allowed, formatted input, 7-15
types allowed, program-initiated

transactions, 9-8
voluntary, 3-20
(See also Abnormal termination.)

TERMINATION-INDICATOR field, PIB
default value, 3-15
description of all indicator values, 3-15
in snap dump, 12-39
involuntary termination, 3-20
resulting IMS operations, 3-21
summary of indicators, (table) 3-21
voluntary termination, 3-19

TEXT-LENGTH field, IMA
example of testing, (figure) 4-12
function, 4-11
qualifying as data name, 4-11

TEXT-LENGTH field, OMA
additional bytes required, 6-15
description, 6-15
found in snap dump, 12-40
OUTSIZE parameter on configuration,

6-15
THCB (See Thread control block.)
Thread control block

finding action program load area errors,
12-41

locations in dumps, 12-4
multithread format, (figure) 12-13
single-thread format, (figure) 12-9
termination snap dump, (figure) 12-2

TP, 6-16
Transaction buffers

acquiring, 10-18
allocating, 10-18
COBOL action programs, 10-20
currently allocated, 10-21
defining, 10-20
detailed status codes, 10-24, 10-25,

Appendix D
error codes, 10-24
GETMEM, 10-22, 10-25
number per transaction, 10-18
pool size, 10-18
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releasing, 10-23
RELMEM, 10-23, 10-25
size, 10-18
status codes, D-8
status code 0, 10-18

Transaction code
definition, 1-2
dialog, 1-3
edit, (table) consideration, E-5
screen formatted message, 7-3
single-thread IMS, 1-3

TRANSACTION-ID field, PIB, 3-20
Transactions

code, 1-3
definition, 1-2
dialog, (figure) 1-3
dynamic structure, 1-7, (figure) 1-7
local, 9-2
processing, 1-2
program-initiated, 9-7
remote, 9-5
simple, (figure) 1-2
structure, 1-3
termination types, 1-3

Transfer all, continuous output, 6-31
Transfer changed, continuous output, 6-31
Transfer record, 10-7
Transfer variable, continuous output, 6-31
TYP parameter, edit table input, E-8

U

Unedited snap dump, 12-1
UNLOCK function call, 5-51 , 5-52
Unpolled devices, continuous output, 6-37

V

Variable data
defining area, 7-6
example, (figure) 7-3
screen formatted messages, 7-3

Variable fields, screen formatting
error screens, 7-20
example displaying transaction code,

(figure), 7-17
input, inputloutput, or output only, 7-3,

7-8

input validation error codes, 7-18
output validation error codes, 7-13
transaction code as variable field, 7-16

Volatile data area
configuration specification, 11-3
description, 11-3
shared code differences in dump, 12-8

Voluntary termination, 3-20
(See also Abnormal termination;

Termination.)

w
Work area

action program use, 2-10
storage media considerations, 5-59
to build output messages, 6-26
to find error causes in dump, 12-41
to send output message, 6-19
to transfer contents to subprogram, 8-3
WORK-AREA-INC field, 3-34
WORK-AREA-LENGTH field, 3-34

WORK-AREA-INC field, PIB, 3-34
WORK-AREA-LENGTH field, PIB, 3-34

z
ZA#CONT field, OMA, 6-14
ZA#DDPMD, PIB

description, 3-38
tested after remote transaction, 9-13

ZA#DPIB DSECT
contents, (figure) 3-4
generation, 3-4

ZA#DTE field, PIB, 3-34
ZA#IDEV field, IMA, 4-14
ZA#IDTS field, IMA, 4-10
ZA#IMH DSECT

contents, (figure) 4-7
generation, 4-7
PRINT NOGEN, 4-7

ZA#ISTID field, IMA, 4-8
ZA#ITL field, IMA, 4-12
ZA#OAUXfield, OMA, 6-16
ZA#ODTID field, OMA, 6-11
ZA#OSFSO field, DMA, 6-13
ZA#OTL field, OMA, 6-15
ZA#PCDI field, PIB, 3-34
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ZA#PCDIN field, PIB, 3-34
ZA#PCDO field, PIB, 3-34
ZA#PDDRN field, PIB, 3-30
ZA#PDFN field, PIB, 3-30
ZA#PDSC field, PIB, 3-10
ZA#PLRI field, PIB, 3-22
ZA#PMLL field, PIB, 3-33
ZA#PMNL field, PIB, 3-36
ZA#PSC field, PIB, 3-7
ZA#PSID field, PIB, 3-12
ZA#PSIND field, PIB, 3-15
ZA#PTID field, PIB, 3-30
ZA#PWA field, PIB, 3-33

ZA#PWAI field, PIB, 3-33
ZA#SFLOC field, OMA, 6-13
ZA#SF’TYP field, OMA, 6-13
ZA#TATTR field, PIB, 3-38
ZA#TME field, PIB, 3-34
ZA#TTTYP field, PIB, 3-36
ZG#CALL macroinstruction, 2-10
ZM#DIMH macroinstruction, 4-6
ZM#DOMH macroinstruction, 6-8
ZM#DPIB macroinstruction, 3-4
ZM#DTCT, 12-15
ZM#DTHCB, 12-9
ZUKLOD action program, 10-1
ZZPCH command, 11-11
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