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Preface

This manual is one of a series designed to instruct and guide you
in using the SPERRY UNIVAC Information Management System
(IMS) for Operating System/3 (0S/3). It describes all aspects of
writing action programs in COBOL and Basic Assembly Language
(BAL).

Before you start writing action programs, you should understand
basic IMS concepts as described in the information management
system (IMS) concepts and facilities, UP-9205 (current versiony).
You should also be able to code standard COBOL or BAL
programs. For more information on programming in these two
languages, see the current versions of:

m Extended COBOL supplementary reference, UP-8059

m 1974 American National Standard COBOL programmer
reference, UP-8613

m  Assembler programmer reference, UP-8227

Information in this manual is divided into six parts:

PART 1. INTRODUCTION

m  Section 1. Transaction Processing in the IMS 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 muitithread environments.
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PART 2. BASIC IMS ACTION PROGRAMMING
m  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.

m  Section 3. Communicating with IMS

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

m  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.

m  Section 5. Processing Data Files
Tells how to access and update data files.
m  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.

PART 3. USING IMS SPECIAL FEATURES

®  Section 7. Using Screen Format Services to Format
Messages

Discusses and shows examples of how to display a screen
format, display 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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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 1o
disconnect a single-station dial-in line from an action
program and how to initiate batch jobs from your action
program using the RUN function.

PART 4. PREPARING ACTION PROGRAMS FOR EXECUTION

Section 11. Compiling, Linking, and Storing Action
Programs

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

PART 5. DUMP ANALYSIS

Section 12. Debugging Action Programs

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

PART 6. APPENDIXES

Appendix A. Statement Conventions

Describes the format conventions used in this manual.
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m  Appendix B. COBOL Action Programming Examples

Contains complete compiler listings with accompanying
flowcharts of sample COBOL action programs discussed
throughout the manual. 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.

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

Contains complete compiler listing with accompanying
flowcharts of sample BAL action programs discussed
throughout the manual.

®  Appendix D. Status and Detailed Status Codes

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

m  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.

m  Appendix F. 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.

m  Appendix G. Differences Between Extended COBOL
and 1974 American National Standard COBOL

Describes the minor differences between using the extended
COBOL and 1974 COBOL compilers to compile action
programs.

As one of a series, this manual is designed to guide you in
programming and using the 0S/3 information management
system. Depending on your need, you should also refer to the
current versions of other manuals in the series. Complete manual
names, their ordering numbers, and a general description of their
contents and use are as follows:
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Information management system (IMS) concepts and
facilities, UP-9205

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

information management system (IMS) system support
functions user guide, UP-8364

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

Information management system (IMS) action programming
in RPG Il user guide, UP-9206

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

information management system (IMS) data definition and
UNIQUE user guide, UP-9209

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

Information management system (IMS) terminal users guide,
UP-9208

Describes terminal operating procedures, standard and
master terminal commands, and special purpose IMS
transaction codes. Also includes UNIQUE command formats
with brief descriptions. The manual is in easel format for
ease of use at the terminal.

IMS/DMS interface user guide, UP-8748

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

1. Transaction Processing
in the IMS Environment

1.1. INTRODUCING IMS

The SPERRY UNIVAC 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.

1.2. INTERACTING WITH IMS

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

Languages used — You can write action programs in RPG Il, COBOL, or basic

BAL, COBOL, RPG Il 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 the use of
commands from the terminal.

Purpose of this manual This manual tells you how to write action programs in COBOL
and basic assembly language (BAL). Action programs are similar
to standard COBOL and BAL programs, but must follow specific
rules because they operate under the control of IMS.

Read IMS concepts Before reading further, be sure you understand IMS concepts.
and facilities They are described in the IMS concepts and facilities user guide,
manual first UP-9205 (current version). You should also be able to code
standard COBOL or BAL programs. For more information -on
programming in these two languages, see the current versions of:
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Programming 8 Extended COBOL programmer reference, UP-8059
language .
documentation ® 1974 American National Standard COBOL programmer
reference, UP-8613
m  Assembler programmer reference, UP-8227

Read these if
IMS accesses
data bases

Prerequisites for
using this manual

If your action programs access a DMS data base, consult the
current versions of the following manuais:

IMS/DMS  interface user guide/programmer reference,
UP-8748

DMS data description language programmer reference,
UP-8022

DMS data manipulation language user guide/programmer
reference, UP-8036

Throughout this manual, we assume you’'ve read and understood
UP-9205, and the appropriate language manual. However, as
required, we briefly define terms and describe concepts that are
directly related to RPG Il action programming.
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IMS TERMS

1.3. BASIC IMS TERMS

Action defined 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

What action that message is returned. This is an important point to remember

programs do 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:

Transaction defined A transaction is one action or a series of actions.

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

|—f TRANSACTION CODE
Example - INPUT MESSAGE ———"{ CKACCT 2-412-733 ACCOUNT NUMBER
simple b
transaction
< CURRENT ACCOUNT BALANCE = $869.22.
OUTPUT MESSAGE —+—
*PROCESSING COMPLETE™*

L B

Figure 1-1. A Simple Transaction. In this example, one action program processes
the input messsage and produces an output message - the checking
account balance for the account specified and a processing complete
notice.
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A dialog transaction (Figure 1-2) consists of two or more related
actions.
[ ' TRANSACTION CODE
INPUT pgssms— CUST 35567 CUSTOMER NUMBER
E)_(ample - OUTPUTOMESSAGE ___{ AMOUNT DUE = $79.25.
dlalog ENTER PAYMENT AMOUNT $25.33
transaction ]

Transaction codes
initiate
transactions

Transaction code
defined

INPUT MESSAGE
<

ACTION PROGRAM

< { NEW BALANCE 1S $53.92
OUTPUT MESSAGE —-t
*PROCESSING COMPLETE*

Figure 1-2. A Dialog Transaction. 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.

To begin a transaction, the operator enters a 1- to 8-character
transaction code. (In single-thread IMS, the transaction code is 1
to 5 characters.) 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.
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1.4. STRUCTURING TRANSACTIONS

Series of action
programs
processes
transaction

Types of transaction
termination

Distinction between
termination and
succession

Normal
termination

Sometimes a single action program can process the function
required. But more often, a series of action programs is needed.
In either case, we create what we call a transaction structure.

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

From here on, we’ll call the termination types normal termination,
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, 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 to resume processing.

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

External
succession

ACTION
PROGRAM

INPUT —_— OUTPUT
MESSAGE SPECIFIES MESSAGE
NORMAL

TERMINATION

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.

INPUT ACTION OUTPUT
MESSAGE PROGRAM MESSAGE
(1 1) (1)

INPUT ACTION OUTPUT
MESSAGE PROGRAM MESSAGE
2) (2) 2)

Figure 1-4. External Succession

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.
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CTION OUTPUT
PROGRAM MESSAGE
(D] m

OUTPUT MESSAGE
(1) QUEUED AS
INPUT MESSAGE

(2)

ACTION OUTPUT
PROGRAM MESSAGE

(2} (2)

Figure 1-5. Delayed Internal Succession

Delayed Use delayed succession to tell IMS that the current action

succession 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.

ACTION ACTION OUTPUT
PROGRAM PROGRAM MESSAGE
(1) 2 {1

Figure 1-6. Immediate internal Succession

Immediate Use immediate succession to tell IMS that the current action

succession 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 and one output message.
Thus, two action programs are processing a single action.
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Combining transaction
structures

With these four types of termination or transaction structures
there is a good deal of flexibility in structuring transactions. There
are basically no limitations as to 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).

NOTE:

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

ACTION
PROGRAM
1

TRANSACTION
INITIATION

ACTION ACTION
PROGRAM PROGRAM
2 3

ACTION ACTION
PROGRAM PROGRAM
4 5

ACTION ACTION ACTION
PROGRAM PROGRAM PROGRAM
6 7 8

. { TRANSACTION
{ TERMINATION

Figure 1-7. Dynamic Transaction Structure
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ACTION PROGRAM PROCESSING

1.5. WRITING EFF‘ICIENT ACTION PROGRAMS

Reentrant or In part, the coding you use in your action program determines

’Sr’r’js’?‘;’;l;‘;‘i’,‘i 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.

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

MAIN STORAGE

ACTION
PROGRAM
ACTION 1 ACTION 2
Shared code Shared code is a means of executing a COBOL program as if it

were reentrant. COBOL programs are sharable in the Procedure
Division and Working Storage Section but not in IMS control
regions.

Serially reusable code A third type of coding that we use 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.
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ACTION PROGRAM PROCESSING

MAIN STORAGE

ACTION 1 ACTION 1

ACTION

ACTION 2 PROGRAM
(PROGA)

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.

Programming clear
messages
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1.6. HOW IMS ACTION PROGRAMS INTERFACE WITH IMS

Activation record links
action program
to IMS

Interface area
names

Interface area
usage

Layout of the
activation
record in
main storage

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

ACTION
PR

E) Input message area (IMA) Continuity data area (CDA)

Output message area (OMA) Work area (WA)

Program information block (PIB) 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 1/0 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

PROGRAM
INFORMATION
BLOCK

OuUTPUT
MESSAGE
AREA

CONTINUITY
DATA AREA ACTION

PROGRAM

WORK PROGO1
AREA

INPUT
MESSAGE
AREA

DEFINED
RECORD
AREA

Figure 1-8. Activation Record in Main Storage

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

ACTIVATION RECORD

PROGRAM OuUTPUT CONTINUITY
INFORMATION MESSAGE DATA
BLOCK AREA AREA

INPUT DEFINED
MESSAGE RECORD
AREA AREA

Figure 1-9. The Action Program and Its Interface Areas
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COPY AND MACRO LIBRARIES

Formats of PIB, IMA,
and OMA headers in
IMS COPY library

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.

ACTION ™S

PROGRAM copPy
LIBRARY

IMA
HEADER

. OMA
01 O-M-A. COPY OMA. HEADER

LINKAGE SECTION.
01 P-I-B. COPY PIB.

01 1-M-A. COPY IMA

Receiving interface areas in [n BAL action programs, you assign registers to receive the

a BAL action program

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,
$Y$SMAC. You issue macroinstructions to copy these formats
into your program.

ACTION

PROGRAM $YSMAC

LIBRARY

USING ZA#DPIB, R3

ZA#DPIB DSECT

ZM#DPIB
ZA#DPIB DSECT
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COPY AND MACRO LIBRARIES

CALL function Action programs also interface with IMS through the COBOL

interface 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.

FUNCTION CALL

DATA RETRIEVAL
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COBOL ACTION PROGRAM CODING STRUCTURE

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.

Identification Division

No differences The identification division is the same as any COBOL
identification division.

Environment Division
The first important difference is in the environment division.

Omitting input-output You must omit the input-output section in the environment

section 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 any additional information concerning
file processing as part of IMS configuration.

Data Division

Omitting the file section 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.

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

Working-storage contents  In a sharable 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.
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Figure 2-1 shows an example of correct and incorrect
working-storage section coding for an action program.

Working-storage
example

INCORRECT CORRECT
DATA DIVISION. DATA DIVISION.
WORKING-STORAGE SECTION. WORKING-STORAGE SECTION.
77 ERR-INDICATOR PIC X(19). 77 DMOALT PIC X(6) VALUE ‘DMOALT'.
®1 ERR-MSG-LITS. ®1 ERR-MSG-LITS.
@2 ERR-1 PIC X(19). ®2 ERR-1 PIC X(19)

®2 ERR-2 PIC X(19). 02

©2 ERR-3 PIC X(19). ®2 ERR-3 PIC X(19)

® ERR-4 PIC X(19). 82 ERR-4 PIC X(19)

[No vaLue cLausEs |

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

Linkage section required  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. (See Figure 2-2.)
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COBOL coding for
interface areas DATA DIVISION.

LINKAGE SECTION.
1 P-I-B. COPY PIB74.
®1 I-M-A. COPY IMA74.

21 W-A.

1 O0-M-A. COPY OMA74.

81 C-D-A.

PROCEDURE DIVISION USING P-I-B I-M-A W-A
O-M-A C-D-A.

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

Procedure Division

USING clause names An action program always contains a USING clause in the

interface areas procedure division statement. This is for naming the interface
areas your program uses in processing messages.

‘ Sequence of USING list Because parameters in the USING list are positional, you must

parameters code them in the prescribed order shown in Figure 2-3.

Dummy parameters If, for example, your COBOL action program does not need the

indicate omissions 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
INPUT -MESSAGE - AREA OUTPUT -MESSAGE - AREA.

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

Example 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-ROUT.
OPEN MYFIL.

READ MYFIL.

MUST BE CALL FUNCTION,
NOT COBOL VERB

Figure 2-3. Accessing a Data File

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

ACTION
PROGRAM

INPUT
MESSAGE
AREA

CALL

‘RETURN’
OUTPUT
MESSAGE
AREA
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2.2. COBOL PROGRAM STRUCTURE COMPARISON

Identifying a COBOL action COBOL action programs are distinguished from conventional
program COBOL. programs by the

COBOL action program m  absence of an input-output Section;
characteristics
m  absence of a file section;
® linkage section containing a 77- or O1-level data description
corresponding to each parameter on the procedure division
USING clause;
m  CALL functions to access and manipulate files; and by the

m CALL ‘RETURN’ function that ends the action program.

Figure 2-4 shows the similarities and differences between
conventional COBOL action programs.
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Action program and
conventional COBOL
program compared

CONVENTIONAL PROGRAM STRUCTURE

ACTION PROGRAM STRUCTURE

IDENTIFICATION DIVISION.
PROGRAM-ID. program-name.

(Any optional entry)
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. UNIVAC 0S3.
OBJECT-COMPUTER. UNIVAC 0S3.
SPECIAL -NAMES.

(Any 0S/3 implementor-names)
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT filename

ASSIGN TO DISK-lfdname-V

ORGANIZATION file-type.
DATA DIVISION.
FILE SECTION.
FD filename

LABEL RECORD STANDARD.
®1 data-name-2

¢2 data-name-2

02 data-name-3

WORKING-STORAGE SECTION.

77 data-name.
®1 record-name.

[LINKAGE SECTION.]

(No control area description)

PROCEDURE DIVISION.

IDENTIFICATION DIVISION.
PROGRAM-ID. program-name.

(Any optional entry)
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. UNIVAC 0S/3.
OBJECT-COMPUTER. UNIVAC 0S/3.
SPECIAL -NAMES.

(No special names)

(No input-output section)

DATA DIVISION.
(No file section)

WORKING-STORAGE SECTION.
/7 data-name.

LINKAGE SECTION.
®1 PROGRAM-INFORMATION-BLOCK

®1 INPUT-MESSAGE-AREA

[@1T WORK-AREA]

[01 OUTPUT-MESSAGE-AREA]

{01 CONTINUITY-DATA-AREA]

PROCEDURE DIVISION USING program-
information-block input-message-area
[work-area)[output-message-area]
[continuity-data-area].

Para-1.

Para-2.

CALL'RETURN'.

Figure 2-4. Conventional COBOL Versus COBOL Action Program Structures
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2.3. 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.

Identifying action programs Some programmers like to use a function key to identify the

with function keys action program load module. If you do this, don’t use a function
key (F#nn) as the PROGRAM-ID name because the COBOL

How to use 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.

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

IDENTIFICATION DIVISION.
PROGRAM-1ID. CREDIT.

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

// EXEC LNKEDT
/%
LOADM
INCLUDE
/%

Illegal syntax Some COBOL verbs, clauses, and sections are illegal in action
programs. If you compile them with the shared code parameter,
PARAM IMSCOD=YES, the compiler locates and deletes them
from your program. (See Section 11.)
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The following reserved words are illegal in 1974 COBOL action

programs. For language restrictions on extended COBOL
programs, refer to G.6.

Reserved words
ACCEPT MESSAGE COUNT SEGMENT-LIMIT
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

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

ACCEPT PERFORM (varying)
ADD SEARCH (varying)
COMPUTE SET

DIVIDE STRING

INSPECT SUBTRACT

MOVE TRANSFORM
MULTIPLY UNSTRING

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

Extended COBOL For extended COBOL language-restrictions on action programs,
language restrictions refer to G.6.
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2.4. BAL ACTION PROGRAM STRUCTURE

Activation record definition Similar to COBOL action programs, BAL action programs must

DSECTs generate
interface area
descriptions

BAL coding for interface
areas

Function call
macroinstructions

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,R9Y
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

A BAL action program, like COBOL, uses function calls to access
files. There are two forms of function calls, the CALL or the
ZG#ALL macroinstruction.



UP-9207 SPERRY UNIVAC 0S/3 2-10
IMS ACTION PROGRAMMING IN COBOL AND BAL

BAL ACTION PROGRAM CODING STRUCTURE

ACTION
PROGRAM

ZG#CALL GET

WORK AREA

Register 1 parameter list  \\hen 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:

Program information block address

Input message area address

Work area address
Output message area address

Continuity data area address

ACTION
PROGRAM

PARAMETER
LIST

PIB ADDR.
IMA ADDR.

WA ADDR.
OMA ADDR.
CDA ADDR.

TRANSCODE

IMA
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Parameter list entries
for unused areas

Characteristics of a BAL
action program

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 O 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:

m  Registers assigned to the addresses of interface area
DSECTs

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

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

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




UpP-9207

SPERRY UNIVAC 0S/3 2-12
IMS ACTION PROGRAMMING IN COBOL AND BAL

ACTIVATION RECORD

2.5. THE ACTIVATION RECORD

Defining and constructing
activation record

Activation record structure

How IMS uses the
program
information

block

How IMS uses the
input message
area

How action programs use
the work area

How IMS uses the
output message
area

How IMS uses the
continuity data
area

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/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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How IMS uses the
defined record
area

IMS/action program
conversation

Activation record allocation

Action program scheduling

COBOL action program
receiving area

COPY statement

Extended COBOL copy
library names

ACTION
PROGRAM 2

ACTION
PROGRAM 1

CONTINUITY
DATA
AREA

<

REFERENCING

CONTINUITY

DATA AREA
FIELDS

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 defined record area. You do not define this area in
your program.

When you enter a message at a terminal, IMS:

m  dynamically allocates the activation record interface areas
that your program needs to converse with IMS; and

B 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, 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.
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1974 COBOL copy library  When you use the 1974 American National Standard COBOL

names compiler, your COPY statement must use the names PIB74,
OMA74, and IMA74 to transfer the interface area formats
needed by your program.

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.

PiB74

INPUT MESSAGE IMA74

OMA74

(

PROGRAM
INFORMATION
BLOCK

OuUTPUT
MESSAGE
AREA

CONTINUITY

DATA AREA 01 P-i-B. COPY PIB74

01 I-M-A. COPY IMA74.

WORK 01 W-A.

AREA 01 O-M-A. COPY OMA74.

01 C-D-A. -
INPUT PROCEDURE DIVISION USING

MESSAGE P-1-B I-M-A W-A O-M-A
AREA C-D-A.

DEFINED
RECORD
AREA

Figure 2-6. IMS/COBOL Action Program Interface. 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, your action program cannot access or write into
the defined record area.
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BAL DSECT names for
interface areas

Example

A BAL action program accesses the activation record interface
areas via macroinstructions that call DSECTs from the $YSMAC
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, and the ZM#DIMH
macroinstruction calls the ZA#IMH DSECT.

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.

$YSMAC

TRANSACTION CODE

DSECTS

ZA#IMH

PROGRAM
INFORMATION
BLOCK

OUTPUT
MESSAGE

ZIM#DPIB
AREA

CONTINUITY

DATA AREA

ZM#DIMH

WORK
AREA

INPUT
MESSAGE
AREA

ZM#DOMH

DEFINED
RECORD
AREA

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, your action
program cannot access or write into the defined record area.
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3. Communicating with IMS

3.1. IMS ANSWERS ACTION PROGRAM MESSAGE PROCESSING QUESTIONS

The program information block (PIB) is where IMS and action
programs exchange data. IMS sets some program information
block fields and your action program sets others.

By testing the contents of the program information block fields,
you can find the results of file input/output operations, obtain
values of indicators, and construct your action program logic to
handle error or other processing conditions accordingly. Figure

3-1 shows some of the message processing questions answered
by the PIB.
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ACTION
PROGRAM ANSWERS

WAS MY READING, CHANGING, OR WRITING A RECORD SUCCESSFUL?

)

WHAT ELSE CAN YOU TELL ME ABOUT MY I/O OPERATION?
WHAT TYPE IS MY DEFINED RECORD?

WHAT’'S MY NEXT ACTION PROGRAM'S NAME?

HOW AM | GOING TO TERMINATE THIS ACTION?

WILL | SET A NEW ROLLBACK POINT AT ACTION TERMINATION?
AM | HOLDING RECORD LOCKS?

WHEN DID THIS TRANSACTION OCCUR?

© © N o g kB w N

WHAT IS MY DEFINED FILE NAME?

-t
©

WHAT IS MY DEFINED RECORD NAME?

-t
-—h

HOW LARGE IS MY WORK AREA AND HOW MUCH LARGER CAN IT BECOME?

-
N

HOW LARGE IS MY INPUT CONTINUITY AREA TO RECEIVE THE CONTINUITY
DATA?

13. HOW LARGE IS THE CONTINUITY DATA AREA IN MY CURRENT ACTION
PROGRAM?

14. DO | NEED TO INCREMENT MY RECEIVING CONTINUITY AREA?
15. WHEN DOES EACH ACTION START?

16. WHAT TYPE TERMINAL SENT THE INQUIRY AND WHAT ARE ITS ATTRIBUTES?

Figure 3-1. The Program Information Block Answers Action Program Processing
Questions




UP-9207 SPERRY UNIVAC 0S/3 3-3
IMS ACTION PROGRAMMING IN COBOL AND BAL

COBOL PIB FORMAT

3.2. COBOL PROGRAM INFORMATION BLOCK FORMAT

Copying PIB format When you write COBOL action programs, you must copy the
into Linkage Section predefined COBOL program information block format into the
linkage section of your action program from the IMS copy library.

PROCEDURE
DIVISION

LINKAGE
SECTION

PROGRAM
INFORMATION
BLOCK
FORMAT

Use the name PIB74 to copy the program information block
format for 1974 American National Standard COBOL into your

Extended COBOL PIB linkage section. If you write your action program in extended
COBOL, use the name PIB.

COBOL header format Figure 3-2 shows the COBOL program information block format

for PIB for 1974 American National Standard COBOL. Note that the data
names for TODAY and HR-MIN-SEC are different in extended
COBOL.

J2 STATUS-CCOL FIC 9{(4) CGMP-4.
o2 DETALLED-STATULS-CODE PIC 9(a) COMP-4,
C2 RECOKD-TYPEL RECEFINES DETAILEU-STATUS-COLE.
C3 PREODICTED-RECURD-TYPE FIC X,
C3 DclLIVLERED-RLCORC-TYPEL PIC Xo
w2 SUCCLSSOK-1D PIiC X(u).
¢l TERMINATION-INUICATOR PIC X

c2 LOCK-KULLEACK-INUICATOR PIC X,
G2 TRANSACTION-1G.

o3 YLAR PIC 9(4) COMP-4,
L3 TGDAY FIC St4) coMp-u, @
O3 MR-MIN-SEL PIC 9(5) COMFP-4, @
02 LATA-GEF-RLC-NAML FIC X(7).
52 UGLFINEU-FILE-NAME PIC X(7),
02 STANUARD-MSC-LINL-LENGTH PIC 9(4) COMP-4.
32  STANDARD-MSG-NUMBER=-LINES PIC S(4) COMP-4.
G2 WORK-AREA-LENGTH PIC 9(4) COMP-4,
C2 CONTANUITY-CATA-INPUT-LENGTH FPIC 9(4) CGMP-4.
Z2 CONTANUITY-CATA-CUTPUT-LENGTH PiC 9(4) (OMP-u,
2 ‘IC 9t4) COMP-4,

i : e

_WOKK-AKEA=-INC

Figure 3-2. 1974 American National Standard COBOL Format for Program
Information Block {Part 1 of 2)
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32 CONTAINUITY-DATA-AREA-INC PIC 9(4)
2 SUCCcSS-UNIT-1L,.
C3 TwAKSACTIuUN-CATE .

ME-b,

)
[ &)

C4 YEAR FIC 99

24 MONTH FIC 99,

2+ TO0LAY FIC 99.
3 Tl"L‘(JF‘u‘\Y.

O+ HOUR PIC 99.

D4 4INUTL FIC 9Y%.

4 S£CONC PIC Y7,

3 FillLtk PIC XXae
32 SCURCL-TLRMINAL-CHAFRS,

03 SUURCE-TERMINAL-TYPL FIC X.
C3 SUURCE=-TUrM=-MOG-LINKNE-LUNCLTE PIC ¢t4) (OMP-4,
23 SOURCL-TERM-MSG-MUKBER-LINES PIC 9(4) COMP-U4,

3 SOURCL-TERM=-ATTRIZUTES PIC X
LObr-dCltL PIC X

[
rs

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

(@  The name for this field in extended COBOL is TIME.

Figure 3-2. 1974 American National Standard COBOL Format for Program
Information Block (Part 2 of 2)

Subsections 3.5 through 3.18 describe the contents and meaning
of each field in the COBOL program information block.
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BAL PIB FORMAT

Generating PIB DSECT

BAL format for PIB

3.3. BASIC ASSEMBLY LANGUAGE PROGRAM INFORMATION BLOCK FORMAT

When you write action programs in BAL, issue the ZM#DPIB
macroinstruction to generate the BAL program information block
DSECT (ZA#DPIB). The macroinstruction expands inline in your
BAL action program coding and you can test program
information block fields.

ZM#DPIB

PROGRAM
INFORMATION
BLOCK
FORMAT

ZA#DPIB
DSECT

Figure 3-3 shows the format of the ZA#DPIB DSECT that the
ZM#DPIB macroinstruction calls into your action program from
the SY$SMAC system library.

*

ZMauPlb
ZA®UPIB
ZAPSC
*

* ¥ X%
-3

ZaaPTSUC
ZAAPTREY
ZAUPTEOF
ZAMPTREQ
2A¥PTLO0L
ZA#PTIUP
ZAHPTIMC
ZARPDSC
x

* & %
*

ZABPDNOI
ZA#PDZB1
*

ZABPCKAN
*x

X % X

CSECT PROGRAM-INFORMATION-BLOCK

FROC
NAME
LS H
EQUATES

EGu

STATUS-CODE

FOr ZARFSC

SUCCLSSFUL REQULST

tQu 1 INVALID KEY

EQuU < EhU GF FILE

EQu 3 INVALILU REQUEST

EQU 4 I1/0 ERRCR

tQu S INVALID UPDATE (URM ONLY)
EQU (] IMC CRKOR

Ls H CETAILLLU-STATUS-COLE
tQUATEL FOk ZAKPLSC (whEN STATUS 1S5S INVALID wbY ONLY)
EQU x*c1e NG IUENTIFIER SUPPLIED

EQu x'ee* ICINTIFIER 15 TOO LONG

EQu xvea® IDENTIFIEK Is OUT OF RAMGE
EQUATES FOk ZAKPUSC (wHEN STATUS IS INWALIU REQUEST CGHLY)

Figure 3-3. BAL Format for Program Information Block (ZA#DPIB DSECT)

(Part 1 of 3)
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BAL PIB FORMAT

ZAAPCPAK EQU i INCUKKECT KUmMBER CF FARAMETERS
ZAHPTCOD EQU : FUNCTION CCDc OUT GF LEGAL RARNGE
ZASPDVAL EQU 3 INCOKKLCT PARAMETEF VALUE

ZABPOSHR EQU 4 SHARLD RECORL NOT Ik USE CY TRANS,.
* DUPLICATE KEY ON INSLRT (VS/9 ONLY)
ZARPDULEF EQU S FILL NGT CEFINED

ZA#PDOPK QU b FILE NOT OPEN

ZA#PDIYP EQU 7 FUNCTION INVALLID FOR TYPL OF FILE
ZABPDLOC EQU & RECORECS NOT LOCKED

* UPDATE SUPPRLSSED FOR FILES (VS/9)
ZASPODTUP QU 9 PUT OR DELETL NCT PRECEDED BY GETUP
ZABPOILL EQU 15 ILLEGAL FUNCTION RECGUESTED
ZA#PDASS EQU 11 FILE NOT ASSIGNED TO THIS ACTIOM
ZA#POMCD EQU 12 REQUIRLDG MGDULE NOT CONFIGURED

* NCT USED ON VSZ/9

ZAAPOCAP QU 13 FILE CAFACITY EXCEELDEC ON INSER?Y

& NOT USEC CN VS/9

ZAUPDSPA EQU 14 INSUFFICIENT SPACE IN MAIN STORAGE
* NGT USEC ON VS/9

ZA4PDUPU EQU 15 UPCATE KOT PLRHMITTED IN CONF,
ZABPDSUP EQU 17 UPCATE SUPPRLSSED FOR FILES

* NCT USED ON ¥S/9

ZAHPDREC EQU 18 RECORD ALREAGY LOCKEL €S/T ONLY?

* NCT USLD ON vS/9

*

X & % EGUATES FOR ZABPLSC (wHEN STATUS IS IMC ERROK CNLY)

%

ZAAPDUIG QU 2 OUTPUT-TO-INFUT QUEUING ERROR
ZABPDOES ECU 4 KISSING OR INVALID GESTINATION
ZAEPODREA EQU Y NO ICAM NETWURK BUFFLR AVAILABLF
ZA#PDUEK EQU o ICA™ DISKR ERKOK

ZAAPLLFL EGU i INVALIC VUTPUT MESSAGE LLNG TH
ZABPSIC S CLo SULCCLSSOR-ID

ZAGPSING LS cLl TERKMINATION=-iNDICA TCk

* % % LEQUATLS FOR ZA&PSING

ZAHPSKN  [Gu SVt KCRMAL TERM

ZAHPSNA  EQU C"A" AENORMAL TERH

ZARPSNS  EQu Cvst AERCKMAL TURM wITH SMhAP

ZABPSK]  tCU C'it IMMEGTATE INTERMAL SUCCESSION
ZAEPSNC  EQU cre DELAYED INTExNAL SUCCESSIGN
ZABPSHE  tQu crc® EXTERNAL SUCLESSION

ZA#PLRI ©S cLl LOCA-FOLLBbACA-ILDICATCR

® & tQUATLS FOn JARPORI

ZAEPLRIN SGU CUNY WRITe KOLLBEAUK POINT,RELEASE LCCKS
ZASPLRIU EQU cror RCLLGACK UPDATES

JABPLRIH tGU C°H® HOLL LuCRS IO

ZAMPLRIK EQU CUR® RLLLASE FEWOiNL LOCKS INDICATOK
TAEPTID IS cLs THANSACTION=-4D

ZABFPDOLRN LS L7 OATA-UEF-RLC-NAME

oukoERN US L7 DEFINCL-FILE =NAME

ZAEPMLL LS H STANUARD-MSG-LINE-LENCTH

ZAZPMLL LS H STANLARLE-KSG-NUMBL k-LTKES

CARPWA Ls H WORK=-ARLA-LENGTH

ZA#PCL I CS H CCNTINUITY-UATA-INFUT-LENGTH
ZAaPCuL  LCU * CDA LEN : 0S/3 BASIC

ZAdPCL s H CONTAINUITY=-DATA-OUTPUT ~LING TH
ZRAPWAL  OS H WORK=—ARLA-INC

Figure 3—-3. BAL Format for Program Information Block (ZA#DPIB DSECT)
(Part 2 of 3)
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JABPCU] LS H CONTINUITY-DATA-AREA-INC
ZAguTE £s (S CUKRLNTY DATE - YYMMCD
ZABTML £s CLe SUCCESS-UNIT TIME - HHMMSS
ZARUNILID oS cL3 SUCCLCSS-UNIT-UNIQUE-ID
ZARYTIYP L[S Ll TERMINAL TYPC
*
* % X CQUATLS FOrk ZA&TTITYP
*
LZARTIFCC EQU C*F? uTS4lC CP (U4 MODE) OR UTSHC
ZAKTNON EQuU crye Ul1GS OR U200
CZABTWS EQu C*'x"* UTS20 OR WORKSTATIQON
ZABTNUV EQU CO'NT® ursic, TTY, GCISCT, OR DCTIDCT
ZART3ICT EQu cr3? 32171}
ZABTCNS EQu coce CONSOLE
Zartace EQU cru* UTS4CC CP (Uc MODE)
ZABTUPR EQu cpe utsSact PR
ZARTLHC LQU c*y?° utT sSu4g
ZAHIEDT gcu crit UTS4CC TeXT cDITOR
ZARTMLL S H TERMINAL-MSG-LINE-LEKRGTH
ZABTMNL LS H TERMINAL-MSG-NUMBER-LINES
ZABTATTK LS cL1l TERMINAL ATTRIBUTLS
&*
& & % EQUATLS FOr ZAHTATIR
&
ZhkaTAKOV EQU CO'NT NONVIDLG
ZARTASE tQu cese SCRELN EYPASS
ZAaTARAT EQU C*K? KATAKANA
. ZEATASER EQU C*Ar SCRLEN EYPASS AND hATAKANA
ZABTALER LQU cree NO ATTRIBUTES
&
LR EQUATLS FOr ZAGKDUPMT
=
ZARDODPMD LS X gCp NMoLL
ZAGUTR ECuU C'R*® UIRECTOGRY TRANS ROUTING
ZAHP TKA £Qu LYAT PFGGRAM TRANS KROUT*'G - ACTIVATE
ZAEPTIRC EQu crce PROGRAM TRANS kOUT®*G - ABORT/CAMNCEL
ZheEP TRl LQu crLe PRUCRAM TRANS ROUT 'L -~ END
[ CF
ZTanSAAP QU * ACTIUN FROGRAM SAVE AREA
ZHsPSAAF QU * ACTIUN PROGRAM SAVL ARLA
ZTarSAIW LEQU 4.3 CONT ACT AND INTERNAL
ZAGPSAVL L[S CL7« SAVL AKLA
£s SA
ZhsoIhTY LS A
LS i2A
* RT3ZFM ENTRY PT USED BY LNK MOC
(NOP el
ZAEPLGTYH QU %=-LR4LP1o
ZARPLLN LGuU -2 AP Ik PIE LENCTH
LOYSELT sect
[ 2911]
Figure 3-3. BAL Format for Program Information Block (ZA#DPIB DSECT)
. {Part 3 of 3)



UP-9207 SPERRY UNIVAC 0S/3 3-8
IMS ACTION PROGRAMMING IN COBOL AND BAL

PIB FIELD: STATUS-CODE

3.4. CONTENTS OF THE PROGRAM INFORMATION BLOCK

The program information block is always present in the activation
record. Each field in the program information block contains data
that aids IMS and your action program in processing messages.

COBOL data names The data names given for each COBOL field correspond to the
correspond to BAL labels  |abels of the DS statements in the BAL program information
block.

3.5. OBTAINING COMPLETION STATUS (STATUS-CODE)

IMS sets value after Each time you issue a CALL function, IMS sets a half-word binary

CALL functions value in the STATUS-CODE field (ZA#PSC) of the program
information block to indicate the results of your file operation or
other requests.

Testing PIB fields You should test this value after performing a file operation. IMS
can return the following status codes:

Status code meanings Code (Hex) Meaning
00 Successful
01 Invalid key or record number
02 End of file or unallocated optional file
03 Invalid request
04 I/O error
05 Violation of data definition
06 Internal message control error
07 Screen formatting error

Testing Status Codes in a COBOL Action Program

Testing method One way to test the status code is to compare the contents of
the STATUS-CODE field with the possible status code values. If
the status code is zero, the function request was successful and
processing continues. If the status code is greater than zero, an
error has occurred and the program goes to the error routine.
Figure 3-4 illustrates coding to test the STATUS-CODE field for
invalid record type (status code 1) after a GET function.
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PIB FIELD: STATUS-CODE

Testing method

GET-STATE-RECORD.

PROCESS-ERROR.
(error routine)

CALL 'GET' USING STATE WORK-AREA STATE-NAME-IN.
IF STATUS-CODE EQUAL 1 GO TO PROCESS-ERROR.

Figure 3-4. Testing the Status Code in a COBOL Action Program

Testing Status Codes in a BAL Action Program

After issuing a CALL macroinstruction, you test the ZA#PSC
location in the program information block using a compare logical
immediate (CLI) instruction and branch to the appropriate error
routine that handles the specific error returned by IMS. If the
status code is not zero, it is an error; if it's 1, it's an invalid key;
and 4 indicates it's an 1/O error. Figure 3-5 illustrates this
coding. For status code values related to specific function calls,

see Appendix D.

16

ERROR MvC
CLI
BNE
MVC

IOERROR MVC
MSGCON2 DC
MSGCON3 DC

OUTTEXT(4) ,NEWLINE
ZAHPSC+1, 1

IOERROR

OUTTEXT+4(L'MSGCON2) ,MSGCON2
TERM

OUTTEXT+4(L '*MSGCON3) ,MSGCON3
C'INVALID STATE NAME'

C'1/0 ERROR'

Figure 3-5. Testing the Status Code in a BAL Action Program
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Invalid request 1/O errors

Accepting all error returns

Accepting limited error

returns

Receiving Error Returns

When IMS detects an error before it performs the CALL function,
it returns the invalid request code 3. Errors detected after IMS
passes control to data management, the control system, or
ICAM, are considered unrecoverable and IMS returns the 1/0
error code of 4.

You can accept all error returns or only status codes 1 and 2. If
you want your action program to receive control after all error
code returns, specify ERET=YES in the PROGRAM section of
your configuration. Then, each time a CALL function is
completed, you must test for all possible error status codes. (See
Figures 3-4 and 3-5.)

When you want to receive only status codes 1 and 2 in your
action program, take the ERET=NO default at configuration time.
If IMS returns any other error status codes and you've taken the
ERET default, IMS cancels the transaction, terminates your
program, and sends an error message to the terminal.
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3.6. OBTAINING ADDITIONAL STATUS INFORMATION
(DETAILED-STATUS-CODE)

IMS sets value after When IMS returns status codes 3, 4, 6, or 7, it also returns a

CALL functions detailed status code. The DETAILED-STATUS-CODE field
(ZA#PDSC) of the program information block provides additional
data about the error.

Detailed Status Codes for Invalid Request (Status Code 3)

Detailed status codes

in Table D-3 For example, you might receive a status code of 3 indicating
invalid request. Invalid requests can occur for a number of
reasons, so IMS returns a detailed status code to further explain
the invalid request error. Table D-3 describes the detailed status
codes that IMS can return with status code 3.
STATUS-CODE
of 3
- | DETAILED-STATUS-CODE |
016
Detailed Status Codes for /O Error (Status Code 4)
Codes for MIRAM files Suppose IMS returns a status code of 4 (I/O error). If your action

program uses MIRAM files, IMS returns a detailed status code
composed of a data management error code (DMnn) and a
subcode. For example, if you received a binary value equal to
hexadecimal 16 in the first byte of the detailed status code, and
a binary value equal to hexadecimal O1 in the second byte, you
interpret this as a DM 16 error code with a subcode of O1.

Interpreting DM error codes The DM 16 error message tells you that a partition table was not
associated with the DTF at OPEN time and that there was a
wrong key location. To determine the reason for the error, refer
to the system messages programmer/operator reference,
UP-8076 (current version); look up the error code under
alphabetically prefixed messages and the error subcode under
data management error message subcodes.
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Codes for other file types

Detailed status codes
in Table D-5

Detailed status codes
in Table D-6

When your files are not MIRAM files and IMS returns an 1/O error
(status code 4), it returns a detailed status code from
filenameC+2. By referring to the data management user guide,
UP-8068 (current version) under the bit significance of filenameC
byte 2, you'll get more detail on what caused the I/O error
according to the bits set. See Table D-4 for these detailed status
codes.

Detailed Status Codes for Internal Message Control Error
(Status Code 6)

These detailed status codes pertain to messages sent via the
SEND function call. See Table D-5 for these detailed status
codes.

Detailed Status Codes for Screen Formatting Errors
(Status Code 7)

When you use screen format services and errors occur, you
receive a status code of 7 and IMS returns the detailed status
codes that we show in Table D-6.
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3.7. OBTAINING DEFINED RECORD STATUS (RECORD-TYPE)

When accessing defined records, the detailed status code has a
different meaning.

Detailed status code The COBOL program information  block  redefines  the
,’ﬁg;:;"rg;‘j"/COBOL DETAILED-STATUS-CODE field as RECORD-TYPE, naming the

first byte the PREDICTED-RECORD-TYPE and the second byte the
DELIVERED-RECORD-TYPE.

Predicted record type The predicted record type is a 1-byte alphanumeric indicator that
tells defined record management the type of defined record to
expect after a GET, GETUP, or INSERT function call. It also tells
the type of the next sequential record expected after the SETL
and GET function calls. You assign the value to the record type
in the TYPE statement of your defined file definition. (See the
information management system data definition and UNIQUE user
guide, UP-9209 (current version).)

Delivered record type The delivered record type is also a 1-byte alphanumeric indicator
that tells the record type actually returned by defined record
management to your action program.

BAL use of detailed When your action program is in BAL and you access defined

status code records, the values returned in the half-word detailed status code
field, ZA#PDSC, represent a 1-byte alphanumeric value for the
predicted record type followed by a 1-byte alphanumeric value
for the delivered record type.

Additional information Subsection 5.5 explains in greater detail the use and

interpretation of the detailed status codes returned for defined
record management.
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3.8. IDENTIFYING SUCCEEDING ACTION PROGRAMS SUCCESSOR-ID)

Function The SUCCESSOR-ID (ZA#PSID) field identifies the action program
you want activated after the current action program terminates. It
is a 6-byte field left-justified and zero-filled (i.e., X'FO’).

Normal termination When your action programs terminate normally, you need not
place a value in SUCCESSOR-ID. For programs ending in
immediate internal, external delayed, or immediate internal

Other termination succession, you must give the name of the next or succeeding
action program to which control passes.

Subprogram succession If your program calls a subprogram, you place the name of the
subprogram vyou're calling into the SUCCESSOR-ID field. (For
more details, see Section 8.)

3.9. USING SUCCESSOR-ID TO DISPLAY ERROR CODES

The SUCCESSOR-ID field can also be used to indicate specific
errors to the terminal operator.

Interpreting error codes When you issue a function call, IMS returns a status code and
detailed status code. To find the cause of an error, you can look
at your program information block and then check the status and
detailed status code values documented in this manual. (See
Appendix D.)

Displaying error code You have a programming alternative that gives you immediate
error data at the originating terminal or console after the error
occurs.  First, determine the possible causes of errors and
associate a successor-id with each possible error condition.
Then, assign a termination code to each error type. When an

Method error occurs, move your error termination code to the
SUCCESSOR-ID field and terminate your action program
abnormally by moving A or S to TERMINATION-INDICATOR (see
3.10).

Where displayed IMS sends the termination error code from the SUCCESSOR-ID
field to the originating terminal or console after abnormal
termination occurs. By looking at the error code at the terminal,
you can quickly find out the cause of error.

Conditions generating Suppose you want to know quickly on which function call an

invalid request errors invalid request occurred. If you retrieve records (GET), retrieve
them for update (GETUP), switch from random to sequential
mode (SETL), or from sequential back to random mode (ESETL);
you have at least four possibilities for an invalid request error.
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Example - setting up
error status display

Figure 3-6 shows how you describe the error termination code
for each function call your program uses and how to test for
invalid request errors and move the appropriate indicators.

LINKAGE SECTION.
®1 PROGRAM-INFORMATION-BLOCK. COPY PIB74.
01 INPUT-MESSAGE-AREA. COPY IMA74.

PROCEDURE DIVISION USING PROGRAM-INFORMATION-BLOCK
INPUT-MESSAGE - AREA
WORK - AREA
OUTPUT -MESSAGE - AREA
CONTINUITY-DATA-AREA.

IMS-CALLS SECTION.
500-SETL.
CALL 'SETL! USING IMS-FILENAME
IMS-FILE-POSITION.

500-EXIT.
EXIT.
501-ESETL.

CALL 'ESETL' USING IMS-FILENAME.

501-EXIT.
EXIT.
502-GET.
CALL 'GET! USING IMS-FILENAME
IMS-RECORD - AREA
IMS-KEY.

502-EXIT.

EXIT.
503-GETUP.
CALL 'GETUP' USING IMS-FILENAME
IMS-RECORD - AREA

503-EXIT.
EXIT.

Figure 3-6. Testing Error Termination Codes and Moving them to Sucessor-id
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Example - test and display

First, set up an item in your work area using a VALUE clause to
associate it with the error code values that can be returned.

Then, in your procedure division after you perform a function call,
test the status code for a code 3 (invalid request). If IMS returns
an invalid request status code, move the appropriate error
termination code to the SUCCESSOR-ID field and move an S to
TERMINATION-INDICATOR to terminate the action program with
a snap dump.
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3.10. TERMINATING ACTION PROGRAMS (TERMINATION-INDICATOR)

Determines how action IMS needs to know how your action program terminates. You
program terminates choose the type of termination by moving one of six different
values to the TERMINATION-INDICATOR (ZA#PSIND) field of the
program information block. Termination actually occurs with the
CALL RETURN execution of the CALL 'RETURN’ statement in COBOL programs
ends program or the ZG#CALL RETURN macroinstruction in BAL programs.

Normal Termination (N Indicator)

Use N for last In normal termination, the output message is sent to the terminal

action program and all resources are released including the current action
program. When you use several successive action programs to
process messages, terminate the last action program normally by
moving ‘N’ to the termination indicator.

Default value IMS places a default value of N in the termination indicator.
However, when more than one action program processes an
action, as in immediate internal succession, you may have moved
another value to the termination indicator before the final action

program executes. Any value you moved there remains until
. changed by the successor action program. To be sure of

obtaining a normal termination when needed in a series of action

programs, move the normal (N) indicator to the termination
indicator.

Move N to indicator
after immediate succession

External Succession (E Indicator)

Function The value E in the termination indicator tells your IMS that the
current action program terminates in external succession. IMS
sends the output message to the terminal, releases all resources
including the current action program, and saves continuity data
for use by the successor program. When IMS receives the next
input message from the originating terminal, it schedules the
succeeding action program as indicated in the SUCCESSOR-ID
field.

When external succession Sometimes you need to process more than one message to

is used perform a transaction. The input of a second message depends
upon the response a terminal operator gives to a previous output
message. Using external succession in your action program
allows the terminal operator to enter data required by the
succeeding action program.
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Example of use

Function

File availability

Immediate internal
succession process

Successor program

Suppose vyour action programs are moving file data to the
terminal screen. One action program might move menu data to
the screen and succeed externally to a second action program
that requires the terminal operator to enter a specific customer
account number and choose one of the menu items (Figure 3-7).

{ cust-
CUST-ADD
CUST-CHG1 -N- ACTION

PROGRAM

CUST-CHG2 2

CUST-CHG3
CUST-DEL

Figure 3~7. Using External Succession

Immediate Internal Succession (I Indicator)

When you move the value | to the termination indicator, it tells
IMS that you are terminating the current action program in
immediate internal succession. This is characterized by the
execution of two or more action programs during one action. In
other words, several action programs execute without operator
intervention to produce one output message. Because immediate
internal succession involves only one action, all files accessed by
the successor program must be available at the beginning of the
initial program execution. To make files available, specify them in
the configurator ACTION section.

When your current action program terminates, IMS:

I) releases it;

|> initiates the succeeding action program; and,

D passes all areas referenced by your current action program
to the successor action program, without sending an output
message to the terminal.

The successor action program receives control of all interface

areas used by the previous action program. Because IMS passes

the contents of these areas on to the successor program, no
deallocation or reallocation of resources is needed.
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. Example of use In Figure 3-8, action program 1 outputs a menu and terminates
in external succession, as in Figure 3-7. The terminal operator
enters a customer number and chooses from the menu the
operation he wants to perform. Action program 2 receives the
input entries, determines which successor program is needed to
process the particular menu selection, and terminates in
immediate internal succession. Action program 3 performs the
requested operation and sends a response to the terminal.

ND 5944
ADD  Y-N-
CHGT YWaN-
CHG2 Y-N-
CHG3 Y-N-
DEL Y-N-

ACTION
PROGRAM

5944

AMWAY VARIETY STORE
5348 MARIAN RD.
SEKONDA, WI 68867

Figure 3-8. Using immediate Internal Succession

Response time increased Avoid immediate internal succession in a multithread IMS

in multithread IMS environment. Because IMS holds storage areas from one action
program to another and multithread IMS queues transactions,
response time can be slowed.

Files allocated to Another disadvantage of immediate internal succession is that

first program the first action program must have all files allocated to it even if
they are only being used by the succeeding program. This could
waste main storage.

Delayed Internal Succession (D Indicator)

You can terminate an action program in delayed internal

Function succession by moving the value D to your termination indicator.
When you terminate this way, it holds the output message of the
current action program and queues it as the input message to the
successor action program.
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When used

Delayed internal
succession process

Output messages
are queued

Advantages

Example of use

In some situations during message processing, your main storage
areas must be changed or different files must be accessed. At
the same time, it may not be necessary for the terminal operator
to receive an output message between action programs. In
delayed internal succession, your first action program passes an
output message internally to the successor action program that,
in turn, uses the output message as its input. To complete the
delayed internal succession transaction, your internal messages
must be transferred as well as any data contained in the
continuity data area.

Instead of immediately sending the output message to a
successor action program, IMS queues the message as input to
the successor program you name in the SUCCESSOR-ID field.

During action scheduling, IMS dynamically allocates 1/O areas for
all files referenced in the action. You can reduce /O area
requirements for actions by using delayed internal succession and
then specifying frequently accessed files for one action, and less
frequently accessed files for another action, in the ACTION
section of your configuration.

Suppose, for example, a terminal operator generally enters a
transaction code and customer number to obtain data about a
customer account. Occasionally he needs a credit history for a
customer. This data is located on a less frequently accessed file
and the input message containing the special code, CH, requires
credit history data supplied by a different action program through
delayed internal succession; Figure 3-9 illustrates this.

CUSTFI 5944 CH

AMWAY VARIETY STORE
5348 MARIAN RD.
SEKONDA, W1 68867
PASSED TO CHAP FOR
CREDIT CHECK £

ACTION
ACCOUNTS RECEIVABLE HISTORY PROGRAM

CUST-NO CUSTY-NAME AMT.PD DATE 2

AMWAY V.S. $ 380.89 05/10/81
$ 50.00 05/30/81
$ 300.75 06/10/81

BAL DUE $ 593.74

Figure 3-9. Using Delayed Internal Succession
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Abnormal Termination (A and S Indicators)

When an action program abnormally terminates, IMS:

creates and sends an error message to the originating
terminal;

Abnormal termination releases all resources; and

rolls back files where applicable.

Abnormal termination After abnormal termination, single-thread IMS sends an error
messages message to the originating terminal in this format:

Single-thread error TRANSACTION CANCELLED, TERM ID:id TRANS ID:id

message format TRANSCODE:code ACTION:name PROGRAM:name

error-description

Multithread error Multithread IMS sends an error message in this format:
message format
TRANSACTION ABORTED.TRANS ID:id. TERM ID:id.
TRANS CODE:code.CURR ACTION:name.CURR PROG:name.

. REASCON:error-description

You can find explanations of abnormal termination errors in the
system messages programmer/operator reference, UP-8076
{current version).

Voluntary abnormal In some cases, you may not want an action program to continue

termination executing if certain requirements, such as file availability or
input/output function error status codes, are not met. You can
voluntarily cause an abnormal termination by moving A to the
TERMINATION-INDICATOR field after testing these or other
conditions.
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Abnormal termination
with snap dump

IMS rolls back
data files

Using SUCCESSOR-ID with
abnormal termination

Displaying error codes
at terminal

Causes

When you place the value S in the TERMINATION-INDICATOR
field, IMS performs the same operations except, in addition, it
provides a snap dump that can be very helpful in debugging
action program errors. For a more detailed explanation of the
snap dump, see Section 12.

Voluntary termination with either the A or S indicator causes IMS
to roll back your data files to the previous rollback point (or the
beginning of the transaction).

When you use either A or S termination indicators to voluntarily
terminate your action program, do not name an action program in
the SUCCESSOR-ID field. Instead, move a termination code (often
containing the status and detailed status codes) to the
SUCCESSOR-ID field.

When an action program terminates, IMS clears the
STATUS-CODE and DETAILED-STATUS-CODE fields to zeros, so
you cannot determine the cause of errors resuiting from CALL
functions by examining a dump. However, you can obtain these
codes at the terminal after abnormal termination by moving them
to the SUCCESSOR-ID field. Be sure to convert the status and
detailed status codes from binary to display format before
moving them to SUCCESSOR-ID. When IMS receives the A or S
termination indicators, it automatically moves the contents of the
SUCCESSOR-ID field to the originating terminal or console. Thus,
you send the status and detailed status codes to the terminal.

See Figure 3-6 for an example of error termination code
descriptions and how to move them to the SUCCESSOR-ID field.

Involuntary Termination

Sometimes action programs terminate abnormally without your
action program moving a value to the termination indicator. This
type of termination is involuntary and occurs when IMS
encounters an abnormal condition in processing action program
requests. Two other causes of involuntary termination are the
program-check and the timer-check error conditions.
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. Program-check interrupt A program-check interrupt can occur, for example, when a
(COBOL) COBOL action program describes a field as numeric and the data
is not numeric. This is a data exception program check (error
code, 07).
Program-check In a BAL action program, the program-check interrupt can occur
interrupt (BAL) if the action program uses the wrong registers to cover an area.

This is an address exception program check (error code, 05).

Program check results When a program check occurs, IMS terminates the current
transaction, sends a transaction termination message to the
terminal with the reason for abnormal termination, and provides a
snap dump of the action program and its activation record. See
the description of A and S termination indicators for the message
formats and the OS/3 system messages programmer/operator
reference, UP-8076 (current version) for their explanation. Also,
see Section 12 for more about snap dumps.

Use snap dump to By looking at the contents of the snap dump, you can determine
find cause the error code and consequently, the type of error exception
caused by the program check.

Timer-check interrupt The timer-check interrupt occurs when an execution loop in an
. action program continues beyond a specified time limit. In
single-thread IMS, a timer-check interrupt also occurs when an
action program executes for longer than a specified time. The
same operations result for timer check as for program check; i.e.,
IMS cancels the transaction, sends the error message to the
terminal, and provides a snap dump.
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Summary

Table 3-1 lists the termination indicator values, the type of
termination each value selects, and the IMS operations

performed.
Table 3-1. Termination Indicators
Termination types and ‘
IMS operations

Normal Output message is sent to terminal. All resources,

Termination including current action program, are released. When
you don’'t move a value to this field, normal
termination is assumed.

Externai Output message is sent to terminal. Any data saved

Succession by this program is stored in the continuity data file.
All resources, including current action program, are
released. Successor action program is scheduled
when another input message is received from
originating terminal.

Delayed No output message goes to the terminal. Output

Succession message is queued as input message to successor
action program. Any data saved by the program is
stored in the continuity data file. All resources,
including current action program are released.
Successor action program is initiated by normal
scheduling process.

Immediate No output message goes to the terminal. Current

Succession action program only is released. Successor action
program is immediately initiated and IMS passes to it
{intact) the interface areas of the predecessor
program.

Abnormally Sends error message to originating terminal (includes

without value moved to successor-id). All resources are

Snap Dump released. All files are rolled back.

Abnormally Same as A except a snap dump of current action

with Snap program and its activation record is also provided. To

Dump get a snap dump, specify // OPTION DUMP,

JOBDUMP, or SYSDUMP in your IMS job control
stream.
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3.11. HOLDING RECORD LOCKS (LOCK-ROLLBACK-INDICATOR)

While your action program is updating records, you don’t want

Automatic record locking ~ Other action programs to access them. To protect records, IMS
automatically locks them while your program is updating them.
Normally, IMS releases these record locks at the end of each
action.

Recovery requirements What happens to the record your program is updating when
abnormal termination occurs? To recover record images before
the abnormal error occurred, IMS needs:
®m  the previous image of the record you were updating; and

m  the rollback point.

Automatic rollback points Normally, IMS establishes a rollback point at the end of each

action.
Controlling locks and You can control the release or holding of record locks and the
rollback establishment of rollback points by moving values to the

LOCK-ROLLBACK-INDICATOR field (ZA#PLRI). Two of the values
indicate that you want record locks held or released (H or R)
from action to action. The other two values indicate that you
want to establish a new roliback point and release all locks (N) or
reestablish a previous rollback point and release all locks (O).

Single-thread restriction In single-thread IMS, you can use the H and R indicators only
when you specify RECLOCK=YES in the OPTIONS section of the
configuration.

Before-images saved IMS saves before-images of records your program intends to
update in the audit file. The audit file contains only the
before-images of updates between established rollback points.

Position of rollback Rollback points can occur at the end of an action or transaction

points depending on the termination indicator used jointly with the lock
roliback indicator.

Table 3-2 summarizes the lock rollback indicators, their
meanings, and applicable termination indicators.
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Table 3-2. Summary of Record Locks and Rollback

Lock rollback indicators
and meanings

, D Holds all locks imposed by the current action program
into the successor program.

, D Releases all pending locks set by the current action
program. Update locks are held into the successor
program.

,D, N Releases all locks for the transaction. Establishes a
new rollback point in the audit file. This is the default
value.

,D. N Releases all locks for the action or transaction. Rolls

back all updates for this action or transaction.
Establishes new rollback point in the audit file.

Establishing a New Rollback Point (N Indicator)

When you don't move a value into the LOCK-ROLLBACK-
INDICATOR, IMS defaults to the value N. This value establishes a
new rollback point in the audit file and releases all record locks.
Figure 3-10 shows what happens to your data file and audit file
when you use the N indicator.

Default value

PROCEDURE DIVISION

MOVE 'N' TO LOCK-ROLLBACK-INDICATOR.
CALL 'GETUP' USING DATA-FILE

REC1

KEY1.

CALL 'PUT' USING DATA-FILE
REC1T.

Figure 3-10. Using the N Lock Rollback Indicator
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Purpose The N indicator is useful when your program involves
long-running update transactions and terminates in external or
delayed internal succession. By releasing locks, it frees records

Saving disk space so that other action programs can access them. Also,
establishing additional rollback points with more limited range can
reduce the size of the audit file and save disk space.

Reestablishing the Old Rollback Point (O)

Function When you move the value O to the LOCK-ROLLBACK-INDICATOR
field, you reestablish the old rollback point. In other words, this
indicator tells IMS to roll back all updates to the previous rollback
point and reestablish the rollback point. The O indicator also

Example releases all record locks. Figure 3-11 shows what happens to
your data file and audit file when you use the O lock rollback
indicator.

. :| PROCEDURE DIVISION

MOVE 'O' TO LOCK-ROLLBACK-INDICATOR.
| CALL 'GETUP' USING DATA-FILE
REC1
KEY1.

CALL 'PUT' USING DATA-FILE
RECT.

BEFORE-IMAGE

Figure 3-11. Using the O Lock Roliback Indicator
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Allowable termination
indicators

When used

Function

Allowable termination
indicators

When used

Function

Allowable termination
indicators

The O lock rollback indicator is effective when you use it with
the normal (N), external (E), or delayed (D) termination indicator.

The O rollback indicator is useful when you want to actually roll
back the data file to its contents before the current action's
changes were made. This is helpful, for example, when the
program updates a record invalidly and you want to assure
validity by rolling back to a point before the invalid update
occurred.

Holding Record Locks Across Actions (H Indicator)

There are situations in which you may want to hold record locks
until you make further changes in a succeeding action. To do
this, you move the value H to the LOCK-ROLLBACK-INDICATOR
field during the first action. IMS does not establish a roliback
point when you use this indicator. It simply holds locks between
actions. Figure 3-12 illustrates the use of H in the lock rollback
indicator.

The H lock rollback indicator is effective only when you use it
with the external (E) or delayed internal (D) termination indicators.

Use the hold indicator, for example, when you want to prevent
other action programs from accessing a record until the entire
transaction finishes processing. You should avoid using the hold
indicator when your transactions are long and when vyour
programs are executing in a multithread environment. Holding
locks across many actions in a multithread environment can
cause deadlocks.

Releasing Record Locks for Pending Updates (R)

Moving the value R to the LOCK-ROLLBACK-INDICATOR field
allows the release of locks imposed on records that are pending
update. Only records that were updated remain locked. IMS does
not establish a rollback point or roll back updates when you use
this indicator. Figure 3-13 shows the use of the R lock rollback
indicator.

The R, like the H indicator, is effective only when you use it with
the external (E) or delayed internal (D) termination indicators.




UP-9207 SPERRY UNIVAC 0OS/3 3-29
IMS ACTION PROGRAMMING IN COBOL AND BAL

PIB FIELD: LOCK-ROLLBACK-INDICATOR

PROCEDURE DIVISION .

SECTION-A.

CALL 'GETUP' USING DATA-FILE
CALL 'GETUP' USING DATA-FILE : REC1

REC1 , — KEY1.
KEY1. IF STATUS-CODE = 3 AND

| IF STATUS-CODE NOT EQUAL © DETAILED-STATUS-CODE = 18

60 TO ERROR-ROUTINE. MOVE *GETUP UNSUCCESSFUL
| 1F AMT < 2000 RECORD LOCKED' TO
' 60 TO TERMIN-IND OMA-MSG- TEXT
| ELSE ELSE
| CALL 'PUT' USING DATA-FILE CALL 'DELETE' USING DATA-FILE

REC1.
| TERMIN-IND.

MOVE '‘E' TO TERMINATION-INDICATOR.
MOVE 'ACTPG2' TO SUCCESSOR-ID.
ERROR -ROUTINE.

PROCEDURE DIVISION .

SECTION-A.
CALL 'GETUP' USING DATA-FILE
REC1
KEY1.
IF STATUS-CODE = 1
MOVE 'RECORD DELETED'
TO OMA-MSG-TEXT
ELSE
MOVE MORE-DATA TO REC1
CALL 'PUT' USING
DATA-FILE
RECT.

Figure 3-12. Using the H Lock Indicator. ACTPG1 on terminal 1 executes, terminates
externally, and sets the H lock rollback indicator. ACTPGA on terminal 2
executes and attempts to obtain REC1. ACTPG1 holds the lock for REC1
and ACTPGA receives a status code of 3 and detailed status code of 18
(12,/ on single thread. For multithread IMS, the request for REC1 is
queued. When ACTPGZ2 gets control, the delete operation has not been
executed in ACTPGA. Thus, ACTPG2 updates RECT.

When used You generally use the release indicator when you've read a
record for update and your program tests the record to
determine whether or not it needs updating. If it doesn’t need
updating, you want to release the lock so other actions can
access it. At the same time, you want to hold locks on records
that you have updated, so they can be rolled back if an error
occurs during the following action.
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PROCEDURE DIVISION . | PROCEDURE DIVISION .

SECTION-A. SECTION-A.
CALL 'GETUP' USING DATA-FILE
CALL 'GETUP' USING DATA-FILE REC1
REC1 ‘ . KEY?.
KEYT. i IF STATUS-CODE = 3 AND
IF STATUS-CODE NOT EQUAL @ ’ . DETAILED-STATUS-CODE = 18
GO TO ERROR-ROUTINE. : MOVE 'GETUP UNSUCCESSFUL
IF AMT < 2009 e ] v RECORD LOCKED' TO
. GO TO TERMIN-IND - W IMAGE. OMA-MSG-TEXT
ELSE ELSE
CALL 'PUT' USING DATA-FILE . CALL *DELETE' USING DATA-FILE
RECT. REC1.

TERMIN-IND.
MOVE 'E' TO TERMINATION-INDICATOR.
MOVE 'ACTPG2' TO SUCCESSOR-ID.
ERROR-ROUTINE.

PROCEDURE DIVISION .

SECTION-A.
CALL 'GETUP' USING DATA-FILE
REC1
KEY1.
IF STATUS-CODE = 1
MOVE ‘RECORD DELETED'
TO OMA-MSG-TEXT
ELSE
MOVE MORE-DATA TO REC1
CALL ‘PUT' USING
DATA-FILE
REC1.

Figure 3-13. Using the R Lock Indicator. ACTPG1 on terminal 1 executes, terminates
externally, and sets the R lock rollback indicator. ACTPGA on terminal 2
executes and attempts to obtain REC1. If ACTPG1 holds the lock for
REC1, ACTPGA receives a status code of 3 and detailed status code of
18 (12,,) on single thread. For multithread IMS, the request for RECT is
queued. When ACTPGZ2 gets control, if ACTPG1 released the lock on
REC1, REC1 was deleted by ACTPGA and ACTPGZ2 issues a record
deleted message. Otherwise, ACTPGZ updates REC1.
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Release locks at
end of update

Lock for Update Feature

If you specify lock for update (LOCK=UP) for a particular file in
the FILE section at configuration time, IMS releases record locks
when updates are completed rather than at the end of an action.
When you use this option, IMS does not save before-images in
the audit file and does not roll back updates at abnormal
termination. You can use the H indicator to hold locks on
uncompleted updates into the next action.
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3.12. TRANSACTION IDENTIFICATION (TRANSACTION-ID)

Function When the terminal operator enters the first input message of a
transaction, IMS places a unique message identifier in the
TRANSACTION-ID (ZA#PTID) field of the program information
block. IMS sets this value for all action programs that are part of
the same transaction.

3.13. IDENTIFYING A DEFINED FILE (DATA-DEF-REC-NAME,
DEFINED-FILE-NAME)

Function When your action programs access defined files, the
DATA-DEF-REC-NAME field (ZA#PDDRN) names the data
definition record and the DEFINED-FILE-NAME (ZA#PDFN) field
names the defined file or subfile. Both are 7-byte items,
left-justified, and blank filled. The description of the defined file is
contained in the data definition record in the named record file.

How IMS uses these fields Assuming your current action program is not succeeding another,
when IMS schedules an action it also:

Moves the data definition record name specified by the
DDRECORD configurator parameter into the
DATA-DEF-REC-NAME field

Moves the defined file name specified by the DFILE
configurator parameter into the DEFINED-FILE-NAME field.
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Accessing defined files When your action program terminates in external (E) or delayed

in successive actions internal (D) succession and the successor action program
accesses a different defined file, you can pass the new data
definition record name and defined file name to the succeeding
action program by:

moving the new names to DATA-DEF-REC-NAME field and

DEFINED-FILE-NAME field in your action program (see Figure
3-14); or,

moving binary zeros (LOW-VALUES) to both fields and
allowing IMS to insert the data definition record name and
defined file name specified in the configurator for the
suceessor action (see Figure 3-15).

TO DATA-DEF-REC-NAME.
TO DEFINED-FILE-NAME.

' MOVE ACTPG2 TO SUCCESSOR-ID.

MOVE 'E' TO TERMINATION-INDICATOR.

DEFFILZ2

Figure 3-14. Action Program Passing Data Definition Record Name and Defined
File Name to Successor Action Program
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TO DATA-DEF-REC-NAME.
TO DEFINED-FILE-NAME.
DEFFIL1

MOVE ACTPG2 TO SUCCESSOR-1D.
MOVE 'E' TO TERMINATION-INDICATOR.

ACTION ACTPG2

D ZE=1024

IMS INSERTS NAMES

Figure 3-15. IMS Passing Data Definition Record Name and Defined File Name to
Successor Action Program
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Accessing conventional files YVhen a succeeding action program accesses only conventional

in successive actions files, your action program should move zeros to the
DATA-DEF-REC-NAME and DEFINED-FILE-NAME fields of the
program information block. This allows the successor action to
access records that have contributed to the defined file used by
the previous action. Figure 3-16 shows you how clearing the
DATA-DEF-REC-NAME and DEFINED-FILE-NAME fields frees the
source file for use by the successor action program.

O DATA-DEF-REC-NAME.
O DEFINED-FILE-NAME.

MOVE ACTPG2 TO SUCCESSOR-ID.
MOVE 'E' TO TERMINATION-INDICATOR.

Figure 3-16. Freeing Source File for Use by Successor Action
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3.14. OBTAINING STANDARD MESSAGE SIZE (STANDARD-MSG-LINE-LENGTH,
STANDARD-MSG-NUMBER-LINES)

Message line length

Lines per message

Use of fields

IMS places the configured values for standard message line
length into the STANDARD-MSG-LINE-LENGTH field of the
COBOL program information block or into the ZA#PMLL location
of the BAL program information block. This field is a half-word
binary value obtained from the CHRS/LIN configuration parameter.

Another value IMS inserts along with the standard message line
length is the standard number of lines per message. This value is
a half-word binary integer. In the COBOL program information
block, this field is the STANDARD-MSG-NUMBER-LINES and the
location in the BAL program information block is ZA#PMNL. IMS
obtains the standard number of lines value from the LNS/MSG
configuration parameter.

Your action program does not use these values. IMS uses them
to determine the output message area size when
OUTSIZE=STAN is configured.

3.15. SETTING WORK AREA VALUES (WORK-AREA-LENGTH, WORK-AREA-INC)

Work area length

Adding work-area space

IMS sets the WORK-AREA-LENGTH field (ZA#PWA), which is a
half-word binary value indicating the length of the work area
allocated to an action. IMS obtains this value from your
configuration WORKSIZE parameter.

When your action program succeeds to another action program,
additional work area space may be needed. Under multithread
IMS only, your action program can set a half-word binary value in
the WORK-AREA-INC field (ZA#PWAI) to increment the number
of bytes for the work area. This value is additional to the value
you specified in the WORKSIZE parameter.

3.16. SETTING CONTINUITY DATA VALUES (CONTINUITY-DATA-INPUT-
LENGTH, CONTINUITY-DATA-OUTPUT-LENGTH, CONTINUITY-
DATA-AREA-INC)

Passing continuity data

When you use delayed internal or external succession, you use
the continuity data area. IMS passes data to a successor
program via the continuity data record. The continuity data
record contents begin with the first byte of the continuity data
area.
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Receiving continuity data A successor action program must define in the linkage section a
continuity data area to access the contents of the continuity data

Input length field record saved from its predecessor action. When your successor
action program receives the data passed from the previous
action, IMS places a half-word binary value into the
CONTINUITY-DATA-INPUT-LENGTH field (ZA#PCDIN) to specify
the length of the continuity data record passed to the current
action by its predecessor action.

Output length field IMS sets a half-word binary value in the CONTINUITY-
DATA-OUTPUT-LENGTH field (ZA#PCDO) to specify the size of
the continuity data area allocated to the current action. The value
in this field at the end of the action indicates the number of
bytes of data to be saved when the current action terminates in
external or delayed internal succession.

Continuity data area Before the current action terminates, IMS checks the

increment CONTINUITY-DATA-AREA-INC field (ZA#PCDI) to determine if
the continuity data area should be incremented for the next
action. The half-word binary value set by the current action
indicates the number of bytes needed to save additional data for
a successor action. IMS adds this increment value to the length
of the saved continuity data record and compares it to the length
specified in the CDASIZE configurator parameter. The larger value
then becomes the continuity data area size (CONTINUITY-
DATA-OUTPUT-LENGTH field) for the succeeding action program.
Note that continuity data area size should not exceed the track
size of the disk used for the continuity data file.

Figure 3-17 illustrates how IMS establishes continuity data area
input and output tengths and increment values.

3.17. SUCCESS-UNIT IDENTIFICATION (SUCCESS-UNIT-ID)

Obtaining date and time Each time IMS schedules a new action, it identifies the beginning
of the action or success-unit by sending a date and time stamp
to the SUCCESS-UNIT-ID field (ZA#DTE and ZA#TME) of the
program information block. When your action program requires
an accurate date/time value, it should reference the
TRANSACTION-DATE and TIME-OF-DAY fields in the
SUCCESS-UNIT-ID of the COBOL program information block, or
the ZA#DTE and ZA#TME locations in the BAL program
information block.
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CONTINUITY DATA AREA

ACTPG1
CDASIZE=47

ACTPG2

CDASI1ZE=§0)

USE LARGER
SIZE FOR CDA
IN SUCCESSOR
PROGRAM

CONTINUITY-DATA-INPUT-LENGTH
CONTINUITY-DATA-QUTPUT-LENGTH

CONTINUITY DATA AREA

CDA INCREMENT

Figure 3-17. Establishing Continuity Data Area Sizes
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3.18. DETERMINING SOURCE TERMINAL CHARACTERISTICS
(SOURCE-TERMINAL-CHARS)

Terminal type identification VWhen the terminal operator issues an input message, IMS sets
an indicator in the SOURCE-TERMINAL-TYPE (ZA#TTTYP) field to
identify the type of terminal sending the input message. Each
1-byte character value it sends identifies a device type as

follows:

Value Description

C System console

F UTS 400 in native mode (with or without
character protect feature)

N uUurs 10, DCT 500, DCT 1000, or
teletypewriter

P UTS 400 in UNISCOPE mode with FCC protect
feature

. T UTS 400 text editor

U UTS 400 in UNISCOPE mode with character
protect feature

\Y UNISCOPE 100 or UNISCOPE 200

W Workstation or UTS 20

3 IBM 3270

4 UTS 40

Message line length After IMS identifies the terminal type that sent the input

message, it places the message line length for the source
terminal in the SOURCE-TERM-MSG-LINE-LENGTH (ZA#TMLL)
field as a half-word binary value.

Lines per message IMS also sets the number of lines per message for the source
terminal type in the SOURCE-TERM-MSG-NUMBER-LINES field
(ZA#TMNL).
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Testing terminal type
and message length

Example of use

If you are going to send a message back to the source terminal,
your action program can interrogate these fields to determine
whether the terminal receiving your output message is capable of
accommodating your message length. If your destination terminal
is not the same as your source terminal, your program should
use the STANDARD-MSG-LINE-LENGTH and STANDARD-
MSG-NUMBER-LINES (see 3.14) when constructing the output
message.

Suppose you know that all terminals in your installation at Denver
are UTS 400 devices and those in Pittsburgh are UNISCOPE 100
devices. Your COBOL action program could issue an IF statement
as follows to determine from which city you are receiving input.

TERM-TEST.
IF SOURCE-TERMINAL-TYPE EQUAL 'F'
GO TO DENVER-ROUT
ELSE IF SOURCE-TERMINAL-TYPE
EQUAL 'V!
GO TO PITTS-ROUT.
GO TO ERR-ROUT.
NEXT-ROUT.

After your action program determines the source terminal type,
the first statements in each city routine would compare the
length of the output message you want to send back to the
source terminal with the values in the SOURCE-TERM-
MSG-LINE-LENGTH and  SOURCE-TERM-MSG-NUMBER-LINES
fields. For example:

DENVER-ROUT.
IF SOURCE-TERM-MSG-LINE-LENGTH
EQUAL 80 AND
SOURCE -TERM-MSG-NUMBER-LINES < 24
MOVE MSG-2 TO OMA-TEXT
GO TO NEXT-ROUT.

PITTS-ROUT.
IF SOURCE-TERM-MSG-LINE-LENGTH
EQUAL 80 AND
SOURCE-TERM-MSG-NUMBER-LINES < 12
MOVE MSG-1 TO OMA-TEXT
GO TO NEXT-ROUT.

ERR-ROUT.
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Terminal attributes

IMS returns one of the following 1-byte character values in the
SOURCE-TERM-ATTRIBUTES field of the COBOL program
information block field or in the ZA#TATTR field of the BAL
program information block:

Value Description

A Screen bypass and Katakana
K Katakana character set

N Nonvideo device

S Screen bypass feature

VA None of these attributes

3.19. DETERMINING REMOTE TRANSACTION STATUS (DDP-MODE)

Initiating
remote
transactions

Remote transaction
processing results

DDP-mode values

You initiate remote transactions either from a terminal or from an
action program. (See Section 9.) IMS supplies values in the
DDP-MODE (ZA#DDPMD) field. ’

Two of the values (R and A) indicate how the remote transaction
was initiated. The other two values (C and E) indicate the
successful or unsuccessful completion of the remote transaction.

The 1-byte character values returned by IMS to describe remote
transaction status are:

Operator-initiated remote transaction with operator
or directory routing (Received by action programs

processing remote transactions at the secondary
IMS.)

Action-program initiated transaction (Received by
action programs processing remote transactions at
the secondary IMS))

Unsuccessful remote transaction (Received by
action programs that issued a CALL ACTIVATE
function at the primary IMS.)

Successful completion of remote transaction
(Received by action programs that issued a CALL
ACTIVATE function at the primary IMS.)
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4. Receiving Input Messages

4.1. NEED FOR INPUT MESSAGE AREA

Input message area When a terminal operator enters a transaction code, your action

required 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.

Receiving input When you use internal succession and pass data as input to the
message from next action program, you must define an input area in the
previous program .

successor program to receive the data.

ACTION
PROGRAM 2

INPUT
AREA

ACTION PROGRAM 1

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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4.2. INPUT MESSAGE AREA CONTENTS

Control header

Input message text

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.

INPUT MESSAGE
CONTROL HEADER
{16 BYTES)

INPUT
MESSAGE
TEXT

4.3. SIZE OF INPUT MESSAGE AREA

Configuring input
message area size

Receiving control
characters in
input message area

Specifying standard
message size

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 CHRS/LIN
and LNS/MSG 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

INPUT MESSAGE
CONTROL HEADER

INPUT MESSAGE TEXT

[ ENTER CUSTOMER ID ]

[ AND ZIP CODE. 1

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

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

INPUT MESSAGE
CONTROL HEADER

INPUT MESSAGE TEXT

[ ENTER CUSTOMER ID l

r AND ZIP CODE. ]

Overestimating wastes Note that you're wasting storage when you overestimate input

storage 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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4.4. COBOL ACTION PROGRAM INPUT MESSAGE AREA

Format names for
1974 COBOL and
extended COBOL

Copying input message
header

Describing input
message fields

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 IMA74
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.

®1 INPUT-MESSAGE-AREA.

@2 SOURCE-TERMINAL-ID PIC X(4).
02 DATE-TIME-STAMP.
03 YEAR PIC 9(4) COMP-4.
®3 TODAY PIC 9¢4) COMP-4. (D
3 HR-MIN-SEC PIC 9(9) COMP-4. (D
02 TEXT-LENGTH PIC 9(4) COMP-4.
@2 AUXILIARY-DEVICE-ID.
03 FILLER PIC X.
®3 AUX-DEVICE-NO PIC X.

NOTES:

(D  The name of this field in extended COBOL is DAY.
@  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.

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 O1-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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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.

02
02
02
02

1 P-1-B COPY PIB74
)
IMA
L CONTROL
HEADER
DESCRIPTION
FILLER PIC X(6).
CUSTID PIC X(6).
FILLER PIC X. INPUT
MSG-PAY. MESSAGE
®3 MSG-CHAR PIC X OCCURS 7 INDEXED BY 1. TEXT
FILLER PIC X. DESCRIPTION

02

Figure 4-2. Sample COBOL Input Message Area Description
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4.5. BAL ACTION PROGRAM INPUT MESSAGE AREA

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.

ZA8lVr csecy
X
¥ INPUT PESSAGE HEADLR
-
ZARLSTIU (S CLy SCURCE TeRMINAL IT
ZAdIDTS Cs ALE CATL/TIME STAMP
ZA81TRIO EQU CABIUTS JL"ANILTY UMIQUE TRANSACTION 10
ZASIMHAL  tQuU wx=2ARTMH INPUT MLESSAGr ARCA HECADER LEKGTH
ZARITL gs H TEXT LZNGTH

s cel RLUSEFVED FCR SYSTEM USE
ZAALOLY s cL1 AUX DEVICE ID
X
* ECUATLS FOr cAKIUEY
x
ZA#iCi01 (LU (S GEVICE = AUX 1
JARIRILZ ECU ce2e CLVICL = AuXx 2
2A8I0103 EQU CryY CEVICE = Aux 3
ZARI2iDY LU [ CEVICL -~ AUX 4
ZA#i0105 EQU c*s* PLVICEL < AUX 5
ZA#LID1I06 ECU C'b* LEVICTE = AUX o
ZA2I0.0T EQU c're CEVICL = AUX 7
ZAELITI0CE EQu Cro’ ULVICL = AUL &
2810109 (Qu A GLVICL = AUX 9
ESYSICT CSLCT

END

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

Calling input message You issue the ZM#DIMH macroinstruction in your BAL action
header DSECT 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.
Describing input Immediately following the ZM#DIMH macroinstruction, you
message fields 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
fult 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.
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Suppresses inline
macro expansion

*ACTIVATION RECORD DEFINITION
< Makes IMA control header

fields available.

TCODE DS X TRANSACTION CODE
DS X SPACE Input Message Text
SNKEY DS XLé& STATE NAME KEY

Figure 4-4. Sample BAL Input Message Area Description

4.6. 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.

WHICH TERMINAL
SENT THiS
MESSAGE?

INPUT
MESSAGE
AREA

" WHICH INPUT
MESSAGE IS
THIS?

THIS MESSAGE
COMING FROM

HOW LONG IS
THIS INPUT
MESSAGE?

Figure 4-5. Answers to Input Message Processing Questions
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4.7. IDENTIFYING THE SOURCE TERMINAL (SOURCE-TERMINAL-ID)

Source terminal The SOURCE-TERMINAL-ID (ZA#ISTID) field specifies a 1- to

identification 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).

ICAM NETWORK DEFINITION

IMS1 CCA TYPE=(GBL,,S),GAWAKE=YES,SAVE=YES, X
FEATURES=(OPCOM, TRACEMAX ,OUTDELV)
BUFFERS 10,512,2,ARP=20

WOLO LOCAP TYPE=(TCI),LOW=MAIN,MEDIUM=MAIN,6 HIGH=MAIN
LNE1 LINE DEVICE=(LWS)
TERM ADDR=(312),FEATURES=(LWS),LOW=MAIN, INPUT=(YES), X
MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES
LNE2 LINE DEVICE=(LWS)
TERM ADDR=(313),FEATURES=(LWS) ,LOW=MAIN, INPUT=(YES), X
MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES
LNE3 LINE DEVICE=(LWS)
TERM ADDR=(314),FEATURES=(LWS),LOW=MAIN, INPUT=(YES), X
MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES
LNE4 LINE DEVICE=(LWS)
TERM ADDR=(315),FEATURES=(LWS),LOW=MAIN, INPUT=(YES), X
MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES
PRC1 PRCS LOW=MAIN
ENDCCA

IMS CONFIGURATION

NETWORK

UNSOL=ACTION
UNSOL=ACTION
UNSOL=ACTION
UNSOL=ACTION
MENU ACTION=JAMENU

TRANSACT SIGN ACTION=JASIGN

ACTION JAMENU CDASIZE=1024 EDIT=NONE MAXSIZE=12000
OUTSIZE=4096 WORKSIZE=1024
FILES=SYSCTL,CUSTMST, XREF1,XREF2

ACTION JASIGN CDASIZE=1024 EDIT=NONE MAXSIZE=12000

Figure 4-6. ldentifying the Source Terminal to ICAM and the Configurator
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Testing source terminal Suppose your action program processes input messages

identification 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.

100-TERM-TEST.
IF SOURCE-TERMINAL-ID GREATER THAN OR EQUAL 'T100'
AND LESS THAN OR EQUAL TO 'T300'
PERFORM ROUT-A
ELSE IF SOURCE-TERMINAL-ID GREATER THAN OR EQUAL 'T400' AND
LESS THAN OR EQUAL 'Té09’'

ROUT-A.

PERFORM ROUT-B.
. - GO TO ERR-ROUT.
100-300

ROUT-B.

ERR-ROUT.

Figure 4-7. Interrogating the SOURCE-TERMINAL-ID Field
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4.8. IDENTIFYING THE ACTION (DATE/TIME STAMP)

When input message
received

Identifying specific input
message

Using date/time stamp

Testing specific input
messages

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.

The last word of the DATE-TIME-STAMP field contains a unique
sequence number represented as a binary value for each input
message processed. This sequence number is useful at error
recovery time. In the error routine, your action program may
choose to process messages 1 to 100 in one manner, and
messages 101 to 200 in another manner. Thus, Figure 4-8
shows coding that tests the HR-MIN-SEC (ZA#IDTS) field to
determine the input message sequence number on which the
error occurred and processes it accordingly.

Note that when testing the DATE-TIME-STAMP field, all
comparisons must be made in binary. Be sure to compare
DATE-TIME-STAMP with values you define in working storage as
binary items.
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WORKING-STORAGE SECTION.

77 ONE -HUNDRED PIC 9(4) COMP-4 VALUE 100.
LINKAGE SECTION.

PROCEDURE DIVISION

MSG-SEQ-TEST.
IF HR-MIN-SEC LESS THAN OR EQUAL ONE-HUNDRED
PERFORM ERR-ROUT-1
ELSE IF HR-MIN-SEC GREATER THAN ONE-HUNDRED
PERFORM ERR-ROUT-2.
ERR-ROUT.

ERR-ROUT-1.

ERR-ROUT-2.

Figure 4-8. Testing Input Message Sequence
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4.9. OBTAINING INPUT MESSAGE TEXT LENGTH (TEXT-LENGTH)

Input message length

Using TEXT-LENGTH field

Qualifying TEXT-LENGTH
field

Once the terminal 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 four 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 four bytes for the TEXT-LENGTH field. Each time vyour
program receives an input message, it must first subtract four
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
four 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 4-9 shows the coding to test the TEXT-LENGTH fieid
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; i.e.,
TEXT-LENGTH IN INPUT-MESSAGE-AREA.
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WORKING-STORAGE SECTION.

77 FOUR PIC 9 COMP -4 VALUE 4.
77 FORTY PIC 99 COMP -4 VALUE 40.
LINKAGE SECTION.
9?1 INPUT-MESSAGE-AREA. COPY IMA74.
®5 MSG-IN-1.
1¢ TRANS-CODE-1 PIC X(5).
10 IN-MSG-TEXT-1 PIC X(35).

®5 MSG-IN-2 REDEFINES MSG-IN-1.
10 IN-MSG-TEXT-2.

20 TRANS-CODE-2 PIC X(5).
20 TEXT-2 PIC X(20).
10 FILLER PIC X(15).

@1 WORK-AREA.
@5 IN-MSG-REC.

10 REC-LEN PIC 9(4) COMP - 4.
10 MSG-TEXT.
20 MSG-1 PIC X(25).
20 FILLER PIC X(15).
®1 OUTPUT-MESSAGE-AREA. COPY OMA74.
. PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK |
INPUT -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 > © GO TO ERR-ROUT.

ERROR-ROUT.

‘ Figure 4-9. Testing the TEXT-LENGTH Field
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4.10. IDENTIFYING AUXILIARY DEVICES (AUXILIARY-DEVICE-ID)

Auxiliary device
identification

Obtaining auxiliary device
number

Example of use

COBOL coding

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 4-10 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 AUX-DEVICE-NO EQUAL 1
PERFORM ROUT-A
ELSE IF AUX-DEVICE-NO EQUAL 2
PERFORM ROUT-B.
GO TO ERR-ROUT.
ROUT-A.

ROUT-B.

ERR-ROUT.

Figure 4-10. Testing the AUX-DEVICE-NO Field in a COBOL Action Program
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BAL coding 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 4-11 shows this coding for a BAL action
program.

1 10 16

CLI ZAHIDEV+1, C'1!

BE ROUTA
CLI ZAH#HIDEV+1, C'2!
BE ROUTB

. Figure 4-11. Testing the AUX-DEVICE-NO Field in a BAL Action Program
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4.11. INPUT MESSAGE TEXT

Input message control
sequences

Use of DICE sequences

DICE sequence contents

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; and

use of screen format services to receive input on formatted
screens

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 universal terminal system devices and
workstations.

Device Independent Control Expressions

ICAM automatically inserts DICE sequences into input messages.
DICE sequences show the format of input messages. A DICE
sequence consists of the select character (104), 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-1 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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EDIT configurator parameter 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.

Configuring receipt of If you wish to receive DICE sequences on input messages, you
DICE sequences 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; or

switch a message to another terminal via the SEND function.

Receiving blanks Configuring EDIT=NONE also means that all blanks entered at the

terminal, including leading blanks, are received in your input
Leading blanks removed message area. However,l in the case of an input message from
from console input the system console, leading blanks are removed.

Example of DICE sequence Suppose you receive an input message from a terminal and want

use 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 four 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 4-12).
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77

WORKING-STORAGE SECTION.

ELEVEN PIC 99 COMP -4 VALUE 11.

LINKAGE SECTION.

INPUT-MESSAGE - AREA. COPY IMA.

21
@5 DICE-SEQ PIC X(4). <————RECEIVE DICE CONTROL SEQUENCES
05 TRANS - CODE PIC X(5).
05 FILLER PIC X.
05 DEST-TERM PIC X(&4).
@5 FILLER PIC X.
®5 IN-TEXT PIC X(28).
o1 OUTPUT-MESSAGE - AREA. COPY OMA.
05 CURSOR -POS PIC X(4). <—————RECEIVE DICE CONTROL SEQUENCES
o5 OUT-TEXT PIC X(28).
PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK
INPUT -MESSAGE - AREA
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 @ GO TO ERROR-PROC.

ERROR-PROC.

Figure 4—12. Receiving DICE Sequence on Input Message

Field Control Character Sequences

Use of FCC sequences To receive FCC sequences in your input from a universal terminal

in input messages

system terminal or workstation, specify EDIT=NONE or
FCCEDIT=NO in the configurator ACTION section. Leave five
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 of just at the beginning.
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. For more detailed information about the use of FCC sequences,
see F.9, UTS 400 programmer reference, UP-8359 (current
version), and OS/3 hardware and software summary, UP-8203
{current version).

Receiving Freeform Input

Purpose of edit table Let's now consider the use of an edit table (EDIT=tablename) to

generator 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.

Describing input You describe the input message text in your action program to

message text 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 of how to use the edit table generator,
and a sample program that uses an edit table, see Appendix E.

ACCEPT
AP1 FREE

CUST-ORD FORM
KEY-NO INPUT AP

CONVERT KEY-NO
CUST-ORD

SEND
FORMATTED
OUTPUT

Receiving Screen Formatted Input

Defining input Your action program can receive input entered on screen

message text 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 input/output fields

. entered by the operator. For more detail about receiving screen
; formatted input, see Section 7.
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5. Processing Data Files

5.1. ACCESSING FILES

Action programs
access files via
function calls

IMS/data management
interface

File types supported

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 |/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 IRAM 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

Sequential SAM/dedicated MIRAM Retrieve, Append
(tape and disk) {write unblocked output)
Random DAM/MIRAM Retrieve*, Update,
Insert, Delete
Sequential MIRAM Retrieve
Random ISAM/MIRAM Retrieve*, Update,
Insert, Delete
Sequential ISAM/MIRAM Retrieve
Random ISAM/DAM/ Retrieve*, Update,
MIRAM Insert, Delete
Sequential ISAM/DAM/ Retrieve
MIRAM

*Both retrieve and retrieve-with-the-intent-to-update can be requested.
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Random and sequential Your action programs may Iissue random and sequential /O

functions functions to indexed and relative files but only sequential 1/0
functions to sequential files. Table 5-2 lists the file 1/O functions
allowed with each file organization and the CALL function
parameters.

Table 5-2. Summary of File 1/0 Function Calls

Sequential GET filename
record-area
PUT filename
record-area
Relative GET filename record-area record number@ SETL filename position
{nonindexed) GETUP filename record-area record number [record-number}]
PUT filename record-area [record-number]@ GET filename
record-area
INSERT filename record-area record-number ESETL filename
DELETE filename record-area record-number SETK filename [key-of-ref}
Indexed GET filename record-area key [key-of-ref[dup-key-ct]@ SETL filename position
GETUP filename record-area key [key[partial-key-count]]@
PUT filename record-area GET filename
record-area
INSERT filename record-area ESETL filename
DELETE filename record-area SETK filename [key-of-ref]@
Indexed GET filename record-area key SETL filename position [key])
{defined file) GETUP filename record-area key GET filename record-area
PUT filename record-area ESETL filename
INSERT filename record-area key
DELETE filename record-area

NOTES:
(‘D Sequential functions available with MIRAM, not DAM
@ Record-number required for DAM files

@ Optional parameters available for MIRAM only
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‘ 5.2. 1/0 FUNCTION CALLS

Function calls are your program’s means of accessing data on
files. You can issue an 1/O function call in either COBOL or BAL
action programs; their formats differ slightly.
The COBOL CALL function statement format is:

COBOL function call format CALL ‘function' USING filename, param-1,...param-n.
The BAL CALL function is in the format of a macroinstruction.
BAL action programs use either the CALL or ZG#CALL

macroinstruction:

BAL function call format 1 10 16

CALL function, (filename,param-1,...param-n)
ZGHCALL

where:

Function call name function
Is the name of the I/O function requested by your action

. program.

Function call parameters filename

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

param-1,...param-n
Indicates the record area, record number, key,
partial-key-count, key-of-reference, duplicate-key-count,
or position relative to the record being processed.

Status codes set After processing an 1/O function call, IMS sets a status code

after function calls 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.

Detailed status code IMS returns detailed status codes after processing certain 1/0

returns functions. These detailed status codes give more description of
the error that occurred. For detailed status codes and their
descriptions, see Tables D-2 through D-6 and 3.6.
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Function Call Positional Parameters

Parameters refer to data Both COBOL and BAL function CALL statements contain
names (COBOL) or labels  positional parameters that refer to data names in the data

(BAL) 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, and position.

Filename 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.

In a COBOL action program, the file name can be defined in
working-storage:
PIC X(7) VALUE ‘CUSTMST'.
To call the file, issue a function call using the data name for the
file:
CALL ‘GET' USING IMS-RECORD -AREA IMS-KEY.
In a BAL action program, the file name can be defined as a
constant in storage:
1 10 16
DC CL7'STATE'
and called in the macro:
1 10 16
CALL GET, , IMS-RECORD - AREA, IMS-KEY)
Record-area Record-area is the area to or from which IMS moves a logical or

defined record. You define the record area within an 0O1-level
item of the linkage section, usually the work area.

o1 WORK - AREA.
o5 PARAMETER-LIST.
19 IMS-FILENAME PIC X(7).
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Record area size

ISAM and DAM
considerations

Record-number

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

1 10 16

WORK DSECT WORK AREA

The 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

10 FILLER C XX.
10 FIXED-PORTION.
20 MAIN-INFO PIC X(25).
20 NR-OF -TRAILERS PIC 99 COMP -4,

10 VARIABLE-PORTION OCCURS © TO 10 TIMES
DEPENDING ON NR-OF-TRAILERS.
20 TRAILER PIC X(15).
20 TRAILER-2 PIC 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 PIC 9019 USAGE COMP-4.
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Key

Partial-key-count

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 IMS-KEY PIC X(14).

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

RECKEY DS CL14

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,

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

1 10 16

DC X'00000003"

before being referenced in the macroinstruction:

1 10 16

ZG#HCALL SETL,(MYFIL,POS,IMS-KEY,

Key-of-reference 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 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 1/O function call. See examples of how

this is done in the previous description of partial-key-count.

Position 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.
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5.3. ACCESSING INDEXED FILES

ISAM and MIRAM
access methods

Only primary key
used for updating

Configuring MIRAM
files for random
access

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 keyed 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

Summary of random
functions

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; and

% 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 /O function calls, see Table D-1.
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. Reading Records Randomly (GET)

Description 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)

COBOL format CALL *'GET' USING filename record-area key.
for ISAM files

COBOL Format 2 (MIRAM files)

COBOL format for CALL 'GET' USING filename record-area key
MIRAM files [key-of-reference [duplicate-key-count]].

BAL Format 1 (ISAM files)

. BAL format for {CALL GET,(filename,record-area,key)
ISAM files ZG#CALL

D BAL Format 2 (MIRAM files)

BAL format for ’ {CALL GET,(filename,record-area,key
MIRAM files ZGHCALL [,key-of-reference[,duplicate-key-count]])

Key-of-reference use 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=(6,0), and KEY3=(5,12).
(Key 1 starts in position 6 of the file, key 2 starts in position O,
and key 3 starts in position 12.) Key 2 is configured as the
primary key (PKEY=2 specifiction), 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 is
omitted, IMS uses the primary key, in this case, key 2.
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WORKING-STORAGE SECTION

77 TWO PIC -4 VALUE
77 THREE PIC 9 COMP-4 VALUE '3

PROCEDURE DIVISION.

CALL 'GET' USING FIL-A REC-A KEY-A

PRIMARY KEY OF
KEY REFERENCE

"AAAAA1 | 299448 | 44813
AAAAA2 | 299448 | 45731
BBBBB1 | 299448 [ 59063

BBBBBZ | 299448 | 87776

N, — at— p— S — p—
KEY2=(6,00 | KEY3=(5,12)

KEY1=(6,6)

Duplicate-key-count use 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.

WORKING-STORAGE SECTION

PROCEDURE DIVISION.

CALL 'GET' USING FIL-A REC-A KEY-A ONE

KEY 1=(6,6)
STARTS IN LOCATION 6

{11 ‘Hlll 1111l
AAAAAT | 299448 | 44813

AAAAA2 | 299448 | 45731
C{ BBBBB1 | 299448 | 59063
BBBBB2 | 299448 | 87776

—  r—
DUPLICATE
KEY SET
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Duplicate-key-count If you omit this parameter or if it equals 1, IMS retrieves the first

default 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 PIC 9 USAGE COMP-4 VALUE '8'.

AAAAA1 | 299448 | 44813
AAAAAZ | 299448 | 45731
BBBBB1 | 299448 | 59063
BBBBBZ2 | 299448 | 87776

N —
DUPLICATE THERE IS NO EIGHTH
KEY SET DUPLICATE KEY
SO ...
DETAILED
STATUS 01 01 STATUS
CODE CODE

{(IN HEXADECIMAL)

Sequence changes Note that the sequence of records in a duplicate key set changes
;V’;e:’ ;ec"’d's when one of the records in the set is deleted. If the deleted
eliete

record is later restored by online or offline recovery, it is placed
at the end of the duplicate key set instead of its original position. |

Retrieving logically If you configure physical deletion of records (DELETP=YES in the

deleted records 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.
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Reading Records for Update (GETUP)

Description 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

COBOL format CALL 'GETUP' USING filename record-area key.

BAL Format

BAL format { CALL GETUP, (filename,record-area,key)

ZGHCALL
Updating and deleting To update or delete the record requested, issue a PUT or .
records 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.

Function call to Incorrect Correct

same file may not

intervene CALL 'GETUP' USING MYFIL CALL 'GETUP' USING MYFIL
IMS-R IMS-REC-AREA MYKEY.

MOVE CUST-NAME TO NAME-FIELD.

CALL 'PUT' USING MYFIL

MOVE CUST-NAME TO NAME-FIELD. IMS-REC-AREA.

CALL 'PUT' USING MYFIL
IMS-REC-AREA.
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Key value must
not be changed
for ISAM

Primary key must
not be changed
for MIRAM

Key parameter
field for ISAM
and MIRAM

Retrieving logically
deleted records

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.

®1 WORK-AREA.
@5 REC-AREA

I';fimafv :eV- | .10 ACCTNO PIC X(6)

© not change 10 NAME PIC X(20)
Ii\lternate key |-—> 10 ADDRESS PIC X(20)
Key parameter 10 OTHER-DATA PIC X(50).
field. Do not p——>t 05 MYKEY PIC X(6).
change for ISAM

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.

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

Keys not needed

COBOL format

BAL format

Writing Updated Records (PUT)

The random PUT function writes an updated record back to the
file. 1t 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.

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

D COBOL Format

CALL 'PUT' USING filename record-area.

? BAL Format

{CALL PUT,(filename,record-area)
ZGHCALL
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Deleting Records (DELETE)

Description 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

COBOL format CALL 'DELETE' USING filename record-area.

BAL Format
BAL format {CALL } DELETE,(filename,record-area)
ZGHCALL

ISAM file logical deletion  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 ... . DATA

THIS RECORD
IS LOGICALLY
DELETED.
DELETION FLAG
OF X'FF".

Single-keyed MIRAM files ~ 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.

Logical deletion 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
(e.g., X'FF" in first byte of nonkey data).
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Physical deletion

Results when record is
flagged for logical
deletion

Consideration when
accessing file from
non-IMS program

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
CONFIGURATOR
FILE SECTION

.
.

CALL 'GETUP' USING FIL-A REC-A KEY-A.

BEFORE PHYSICAL DELETION

KEY [DATA . .. ... . ... .. .. ... ... DATA

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 (X'FF’ 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 X'FF’ in the first byte of nonkey data.
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Adding Records (INSERT)

Description 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:

D COBOL Format

COBOL format CALL !'INSERT' USING filename record-area.

BAL Format

BAL format {CALL } INSERT,(filename,record-area)
ZGHCALL
Unique keys 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.
FIL-A
KEY-A
4097 DATA . ..
KEY OF RECORD
INSERTED MUST
BE UNIQUE AND
EMBEDDED IN
RECORD.
Removes delete control An INSERT function using a previously deieted record slot
character removes the delete control character. You can change the length
Changing length field field for variable-length records in MIRAM files, but not in ISAM

files.
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Physical delete
consideration

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.

DELETP=YES

SPECIFIED IN
CONFIGURATOR
FILE SECTION

CALL *INSERT' USING FIL-A REC-A.

FiL-A (MIRAM FILE)

KEY-A
3587 DATA . ... .. . DATA
4097 | DATA . DATA { 4097 | FF| paTA ... ... DATA
SLOT FOR INSERTION 1487 DATA .. . ... . DATA
HAS LOGICAL DELETE
FLAG. IMS RETURNS
INVALID KEY STATUS STATUS CODE
CODE.
0 1

(IN HEXADECIMAL)
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5.5. SEQUENTIAL FUNCTIONS FOR INDEXED FILES

Summary of sequential Sequential function calls SETK, SETL, GET, and ESETL

functions
set a key of reference for sequential processing;
g set an indexed file into sequential mode and position it to a
selected location in the file;
retrieve records sequentially; and,
reset the indexed file from sequential mode to random
mode.
For error status codes resulting from the execution of each of the
sequential /O function calls, see Table D-1.
Changing access mode When accessing an indexed file sequentially, your action program
to sequential 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.

Returning to random Sequential mode exists until your program requests an ESETL

mode 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.

CHANGE TO
SEQUENTIAL
MODE

STARTING
POINT

KEY-A

FIRST GET ) | 3587 DATA . . ... .DATA
SECOND GET[ | 4097 DATA ... . ... DATA
1487 DATA. ... .....DATA

THIRD GETE) | 6883 DATA ... ... .. DATA

RETURN TO
RANDOM MODE
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Shared file access

NOTE:

Shared file access among transactions is done only in the
random mode. The use of sequential mode by one transaction
can significantly degrade the response time for other transactions
accessing the same file.
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Setting the Key of Reference for Sequential Processing (SETK)
Description The SETK function establishes the key of reference for

subsequent indexed file positioning and retrieval. This function is
used exclusively with multikeyed MIRAM files.

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

COBOL Format

COBOL format CALL 'SETK' USING filename [key-of-reference].
BAL Format
BAL format {CALL }SETK,(fi Lename[key-of-referencel])
ZGHCALL
Key-of-reference use 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
Omitting key of reference  GET functions. If the key-of-reference parameter is omitted, IMS
' uses the primary key for the search.
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FiL-A (MIRAM FILE)

KEY-A
(PRIMARY KEY) KEY-B KEY-C

KEY OF REFERENCE

CONFIGURE: FILE FIL-A FILETYPE=DMRAM
PKEY=1

KEY1=(6,0)

KEY3=(2,80)
WORKING-STORAGE SECTION.
77 KEY-A PIC 9¢(5) COMP -4 VALUE 1.

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

PROCEDURE DIVISION.
PARA-1.
CALL 'SETK' USING FIL-A ]

CALL 'ESETL' USING FIL-A.

Changing key-of-reference 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.

Errors on SETK 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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Description

Position values

Start position

Changing access position

COBOL format

BAL format

Required and optional
parameters

Partial key search
for MIRAM files

Setting Indexed Files from Random to Sequential Mode (SETL)

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

Beginning of file
Greater than or equal to the key supplied
Equal to key supplied

~ 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 O. 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[partial-key-count]].

BAL Format

{CALL } SETL,(filename,position{, key[,partial-key-count]])
ZGHCALL

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 partiali key search of
indexed MIRAM files. To do this, use the optional
partial-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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NAME OF
FILE

USE ONLY
FIRST 2
BYTES OF KEY-A
FOR THE SEARCH

POSITION
FILE-A AT
VALUE GREATER
THAN OR EQUAL

DEFINED IN
WORKING STORAGE

TO KEY-A WITH VALUE OF
63FBI
FILE-A  (MIRAM FILE)
KEY-A
37FB1t|DATA . .. ...........DATA
40FBI|DATA .. ... . ... ... DATA
50UNI| DATA . ... . DATA

POSITION FILE HERE C)

Errors on SETL 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.
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Table 5-3 lists the SETL parameter choices for ISAM and
MIRAM files.

Table 5-3. SETL Parameter Choices for Indexed Files

Parameters
File Type Position
Filename Partial
B G K H |Key | Key
ISAM X X X X X
Indexed MIRAM | X X X X X X X
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Description

Required parameters

COBOL format

BAL format

Errors on sequential
GET

Reading Records Sequentially (GET)

The sequential GET function retrieves the next logical record in
sequential order unless the record is marked logically deleted
(i.,e., 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:

m COBOL Format

CALL 'GET' USING filename record-area.

] BAL Format

{CALL GET,(filename,record-area)
ZGHCALL

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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Setting Indexed Files from Sequential to Random Mode (ESETL)

Description 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:
m COBOL Format

COBOL format CALL 'ESETL' USING filename.

] BAL Format

BAL format CALL } ESETL, (filename)

ZGH#CALL
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5.6. ACCESSING RELATIVE FILES

Configuring MIRAM
files for random
access

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 MIRAM files randomly. If a file is
configured as MODE=SEQ, you can use only the sequential
functions GET and PUT (5.9).

5.7. RANDOM FUNCTIONS FOR RELATIVE FILES

Summary of random
functions

Preformatting DAM 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; and,

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 1/0O 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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. Reading Records Randomly (GET)

Description 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

COBOL format CALL 'GET' USING filename record-area record-number.

BAL Format

CALL GET, (filename,record-area,record-number)
BAL format {
ZG#CALL
. Retrieving logically If a transaction requests a logically deleted record (X'FF" in the
deleted records first byte), IMS returns an invalid record number status code of

1. However, if DELETP=YES is configured for a MIRAM file,
logially deleted records are retrieved, as normal data.

IMS-REC-
NUMBER

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

: THIS RECORD RETRIEVED
IF MIRAM
DATA <:] FLE

AND DELETP=YES
IS CONFIGURED

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

STATUS-CODE

0 1

(IN HEXADECIMAL)
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Description

COBOL format

BAL format

Updating and deleting
records

Record number omission

Requesting logically
deleted records

Description

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 record-area record-number.

@ BAL Format

CALL GET,(filename,record-area,record-number)
{ZG#CALL

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.

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

COBOL format CALL 'PUT' USING filename record-area [record-number].

BAL Format

BAL format {CALL } PUT,(filename,record-areaf,record-number])
ZGHCALL

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

MOVE NEW-AMT T

GIVEN: IMS-REC-NUMBER = 3
IMS-REC-
NUMBER
1 DATA . ..

RETRIEVE THIS RECORD; 2 DATA
UPDATE IT; AND
WRITE IT BACK D 8 DATA
TO THE FILE. 4 DATA
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DAM files

MIRAM files

Placement of DELETE
function

COBOL format

BAL format

Logical deletion

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].

% BAL Format

{CALL PUT, (filename,record-area[,record-number])
ZGHCALL

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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CALL 'GETUP' USING FIL-A

CALL 'DELETE' USING FIL-A REC-A. <:] RECORD NUMBER

NOT REQUIRED
FOR MIRAM
FILES.

BEFORE LOGICAL DELETION

AFTER LOGICAL DELETION

DATA ... ... . . DATA

THIS RECORD IS
LOGICALLY DELETED.
DELETION FLAG

OF X'FF"

Physical deletion On the other hand, a physical DELETE actually removes the
record from the file.

SPECIFIED

IN
CONFIGURATOR
FILE SECTION

CALL 'GETUP' USING FIL-A REC-A IMS-REC-NUMBER.
CALL 'DELETE' USING FIL-A REC-A.

BEFORE PHYSICAL DELETION

NOTE:
. Consideration when When IMS logically deletes a record (X'FF’ in the first byte) and
accessing file from you later access the file from a non-IMS program, the record will
non-IMS program not be recognized as deleted. You must check for HIGH-VALUES

or X'FF' in the first byte.



UP-9207

SPERRY UNIVAC 0S/3 5-34
IMS ACTION PROGRAMMING IN COBOL AND BAL

RELATIVE FILES: INSERT FUNCTION

Description

Previously deleted record
slots

COBOL format

BAL format

Assigning relative record
numbers

MIRAM file extension

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:

P coBoL Format

CALL 'INSERT' USING filename record-area record-number.

@ BAL Format

{CALL } DELETE,(filename,record-area[,record-number})
ZGHCALL

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-
GIVEN: REC-NO = 3

CALL ‘'INSERT' USING FIL-A REC-
GIVEN: REC-NO = 6

INSERT IMS-REC-
OVERWRITES NUMBER FIL-A
A PREVIOUSLY
DELETED RECORD. 1 DATA . .. ..
2 DATA ... ..
TA .
4 DATA . .. ..
5 DATA . .. ..
DATA . .. .. |
_____ -

INSERT TO
EXTEND FILE
RECORD NO.
ONE HIGHER
THAN LAST
RECORD NO.
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5.8. SEQUENTIAL FUNCTIONS FOR RELATIVE FILES

Summary of sequential
functions

Setting access mode

Returning to random mode

Shared file access

Sequential function calls SETL, GET, and ESETL:

@ set a nonindexed MIRAM file into sequential mode and
position it to a selected location in the file;

retrieve records sequentially; and
@ 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 1/0O 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 the
random mode. The use of sequential mode by one transaction
can significantly degrade the response time for other transactions
accessing the same file.




UP-9207 SPERRY UNIVAC 0OS/3 5-37
IMS ACTION PROGRAMMING IN COBOL AND BAL

RELATIVE FILES: SETL FUNCTION

Setting Relative Files from Random to Sequential Mode (SETL)

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

Position values

Beginning of file
Greater than or equal to the record number supplied
Equal to record number supplied

Greater than record number supplied

Starting position 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.

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

COBOL Format
COBOL format CALL 'SETL' USING filename position[record-number].

BAL Format:

BAL format {CALL } INSERT, (filename,record-area,record-number)
ZGHCALL

Required and optional You must supply a file name and choose a position value on the

parameters

SETL function for relative files. The record-number parameter is
R . not used with the B position value. When G, K, or H is specified
ecord-number required Al o

for G, K, and H for position, record-number must be specified.
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CALL

USING FIL-A

IMS-REC-NUMBER.

GIVEN:  IMS-REC-NUMBER has value of 3.

DATA ... ..
DATA ... ..
IMS POINTS HERE
AFTER THE DATA .. . .. *
SETL FUNCTION.
DATA ... ..
DATA . . . ..
DATA ... ..

*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.

Errors on SETL 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.
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Description

COBOL format

BAL format

Required parameters

Errors on sequential
GET

Reading Records Sequentially (GET)

The sequential GET function retrieves the next logical record in
sequential order unless the record is marked logically deleted
(i.,e., 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 filename record-area.

BAL Format

CALL } SETL,(filename,position [,record-number])
ZGHCALL

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.
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Setting Files from Sequential to Random Mode (ESETL)
Description 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:
P COBOL Format

COBOL format CALL 'ESETL' USING filename.

> BAL Format

BAL format CALL ESETL, (filename)
{ ZGHCALL
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5.9. ACCESSING SEQUENTIAL DISK AND TAPE FILES

Sequential files are The sequential and multiple indexed random access methods
SAM or MIRAM (SAM and MIRAM) process function calls issued by your action
Sequential MIRAM files program to se_que-ntial Qisk or magnetic_tape files. A seq_uential
configured as MODE-Sea  MIRAM disk file is defined in the configurator FILE section as

MODE=SEQ.
Same file can't be used Only two functions, GET and PUT, are issued to sequential files.
for input and output 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.

CONFIGURATION:

FILE FILETYPE=DMRAM OUTPUT=NO MOD=SEQ . ”‘;':LUET
FILE FILETYPE=DMRAM OUTPUT=YES MOD=SEQ . o

ACTION PROGRAM:

CALL 'GET' USING

4

CALL 'PUT' USING

9

For error status codes resulting from the execution of each of the
following sequential I/O functions, see Table D-1.
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Reading Records (GET)
Description 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

COBOL format CALL 'GET' USING filename, record-area.

% BAL Format

BAL format {CALL } GET,(filename,record-area)
ZGHCALL
Required parameters Filename and record-area parameters are required on the GET

function.




UP-9207 SPERRY UNIVAC 0S/3 5-43
IMS ACTION PROGRAMMING IN COBOL AND BAL

SEQUENTIAL FILES: PUT FUNCTION

Writing Records {(PUT)

Description The sequential PUT function writes fixed- or variable-length
logical records to sequential files on tape or disk. Filename and

Required parameters record-area parameters are always required on this function.

MIRAM file extension 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
COBOL format CALL ‘PUT' USING filename record-area.

% BAL Format

BAL format {CALL PUT, (filename,record-area)
ZGHCALL
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5.10. ACCESSING DEFINED FILES

Defined record management
accesses defined files

Random and sequential
functions

Action can access
one defined file

Accessing defined and
conventional 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 1/0O 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 1/O function call formats
pertaining to them.
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5.11. CONSTRUCTING FUNCTION CALLS TO DEFINED FILES
Certain rules apply to defined files and to the parameters
accompanying the function calls for them.
Function Call Positional Parameters

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

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

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

CALL 'GET' USING FIL-D REC-

REC-TEXT

DEFINED RECORD

SINGLE IDENTIFIER
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Multiple-segment 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
(3D4g), 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 (3Es). The ignore character (3F,s) 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.

MYKEY

ABC DEF GHI DATA . ... . ... ..
SEG-1 4 SEG2 .' SEG-3 *
X'3D° X'3D’ X'3E’
END-OF - END-OF - END-OF-

SEGMENT SEGMENT IDENTIFIER

MULTIPLE-SEGMENT IDENTIFIER
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When this happens, define the identifier with all its segments and
COBOL example of separators in your action program linkage section. Define your
multiple-segment identifier kegy (identifier) as a group item in COBOL followed by the
segments and separators as follows:

©1 MYKEY.
®5 SEG-1 PIC XXX.
#5 SEP-1 PIC X.
@5 SEG-2 PIC XXX.
@5 SEP-2 PIC X.
®5 SEG-3 PIC XXX.
@5 SEP-3 PIC X.

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-1, SEP-2, and SEP-3.

BAL example of To define an identifier with multiple segments in a BAL action
multiple-segment identifier nrogram, use define storage and define constant statements.

1 10 16

MYKEY DS cL12
ORG
SEG-1 DS CL3
SEP-1 DS XL
SEG-2 DS CL3
SEP-2 DS XL1
SEG-3 DS CL3
SEP-3 DS XL1

Record-area 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.
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5.12. PROCESSING DEFINED RECORDS

Determining record type

Choosing record type

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

DETAILED-STATUS-CODE

PREDICTED RECORD-TYPE | DELIVERED-RECORD-TYPE

REDEFINED AS RECORD-TYPE

BAL

ZA=PDSC (DETAILED STATUS CODE)

BYTE 1 BYTE 2
(PREDICTED-RECORD-TYPE) |(DELIVERED-RECORD-T YPE)

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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Predicted record not found

1GET D REC-D

SEARCH PLACE VALUE A
FOR RECORD IN
TYPE ‘A’ DELIVERED- EE(E:?)EJF ?
IN FIL-D RECORD- TYPE
FILE TYPE

RECORD TYPE A FOUND

RETRIEVE

ZERO FILL
PREDICTED-
RECORD-
TYPE

RECORD-
TYPE

¢ PREDICTED- A DELIVERED-

RECORD-
TYPE

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.

SEARCH FOR
RECORD TYPE
‘AT IN
FiL-D
FILE

DO NOT
RETRIEVE
RECORD

STATUS-CODE

CALL 'GET' USING FIL-D REC-D MYKEY.
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Predicted record found

Skipping to another
record type

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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SEQUENTIAL CALLS TO DEFINED FILES
DEFINED FILE
PREDICTED RECORD-TYPE | DELIVERED RECORD-TYPE PARENT-REC-A ™7 |
B A CHILD-REC-1B
CHILD-REC-2B
CHILD-REC-3B
CALL 'SETL USING FIL-D B. CHILD-REC-4B
MOVE *A' TO PREDICTED-RECORD-TYPE.
CALL 'GET' FIL-D MYKEY. CHILD-REC-5B
IF AMT EQUAL 5000 AND PREDICTED-RECORD-TYPE B ARENT-REC.C |
NOT EQUAL DELIVERED-RECORD-TYPE
CHILD-REC-1D
CHILD-REC-2D
ELSE GO TO NEXT-ROUT.
CHILD-REC-3D
CHILD-REC-4D
THIS SKIPS FROM SET-A TO SET-C
CHILD-REC-5D
CHILD-REC-6D
PARENT-REC-E
CHILD-REC-1F
CHILD-REC-2F
CHILD-REC-3F
CHILD-REC-4F
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Testing validity of defined
record fields

Successful delivery

When item does not
exist

Item inconsistent with
data definition

Updates rolled back

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
user guide, UP-9209 (current version).) 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 of X'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 of zero 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 of X'20’ in
the item status byte, along with a value of 5 in the status code
to indicate that the item being changed or added does not
conform to conditions specified in the data definition. This error
can be caused by any of the following:

[> The new item value does not meet VALUE statement
conditions

D 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)

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
‘O’. This causes a rollback of any updates since the last rollback
point.
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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

Item successfully delivered

Supplement can’t be found using
specified pointer

Key points to nonexistent primary part

Incorrect VALUE statement
Inconsistent PIC clause
Change not permitted

Value missing for a
MUST ADD item.
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5.13. RANDOM FUNCTIONS FOR DEFINED FILES

Summary of random
functions

Description

COBOL format

BAL format

Description

COBOL format

BAL format

I/O function calls to access defined files randomly are the 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 1/O function calls, see
Table D-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 record-area key.

P BAL Format

CALL } GET,(filename,record-area,key)

ZGHCALL
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 'GETUP' USING filename record-area key.

@ BAL Format

{CALL GETUP, (filename,record-area,key)
ZGHCALL
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Writing Defined Records (PUT)

Description 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

COBOL format CALL 'PUT' USING filename record-area.
BAL Format

BAL format {CALL } PUT,(filename,record-area)
ZGHCALL

Deleting Defined Records (DELETE)

Description 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 follow.
@ COBOL Format
COBOL format CALL 'DELETE' USING filename record-area.
}> BAL Format
BAL format CALL } DELETE, (filename,record-area)
ZGHCALL

Adding Defined Records (INSERT)

Description 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 follow.
@ COBOL Format

COBOL format CALL 'INSERT' USING filename record-area key.
@ BAL Format

. BAL format {CALL } INSERT, (filename,record-area, key)
ZGHCALL
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5.14. SEQUENTIAL FUNCTIONS FOR DEFINED FILES

Summary of I/O function calls to access defined files sequentially include the

sequential functions 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.

Setting Defined Files from Random to Sequential Mode (SETL)
Description 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:

Position values

Beginning of file
Greater than or equal to key
Greater than key

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

P coBoL Format

COBOL format CALL 'SETL' USING filename position [key].

§ BAL Format

BAL format CALL SETL,(filename,position([,key])
ZGHCALL

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).

Reading Defined Files Sequentially (GET)

Description The GET function retrieves the next defined record in the file in
sequential order.
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The COBOL and BAL formats for the sequential GET function are:
COBOL Format

COBOL format CALL 'GET' USING filename record-area.

BAL Format

BAL format {CALL GET,(filename,record-area)
ZGHCALL
Status code 0 If IMS returns a status code of O (detail cycle), IMS returns a

new defined record to your action program. The
DELIVERED-RECORD-TYPE identifies the record type.

Status code 2 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 O indicates end of all data; there are no more sets
in this defined file.

DETAILED
STATUS-CODE STATUS-CODE

00 02 00 00

Empty record set 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.

Selecting record areas 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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CALL 'SETL' USING FIL-A B.

(RECORD TYPE)
STATUS-CODE DETAILED-STATUS-CODE

00 00 00
PREDICTED- DELIVERED-
O RECORD- RECORD-
TYPE TYPE
SUCCESSFUL
SETL
FUNCTION

IF PREDICTED-RECORD-TYPE EQUALS 'A'
CALL *GET' USING FIL-A REC-A
ELSE
CALL 'GET' USING FIL-A REC-B.

Setting Defined Files from Sequential to Random Mode (ESETL)

Description 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 p COBOL Format

CALL 'ESETL' USING filename.

BAL format b BAL Format

CALL ESETL, (filename)
ZGHCALL
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5.15. UNLOCKING RECORDS (UNLOCK)

Description 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

COBOL format CALL 'UNLOCK' USING filename.

D BAL Format

BAL format {CALL }UNLOCK, (filename)

ZGHCALL
Applies to lock-for- The UNLOCK function applies to both the lock-for-update and
update and lock-for- lock-for-transaction imposed on DAM, MIRAM, or ISAM files.

transaction 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:

Lock release example CALL 'GETUP' USING MYFIL IMS-REC-AREA MYKEY.
MOVE CUST-NAME TO NAME-FIELD.

k% K e ek g d g de de g g ok Je ke g g de ke g de K gk vk vk ke gk de e e ek g g ke gk e ok ok ok ok ke

* UPDATE PENDING / AWAITING PUT OR DELETE *

kkkkhkkkkhkhkkhkhkkkhkhkhkhkhkkhkhkhkhkkkkhhkhkhkkhkdkhkhkhhkhhkkkkkk

CALL 'UNLOCK' USING MYFIL.

V

Releases Lock on MYFIL

UNLOCK for ISAM files For ISAM files, the UNLOCK function makes the file, as well as
the individual record, accessible for processing requests from
UNLOCK for DAM files other transactions. For DAM files, the UNLOCK function unlocks

only the individual record. The rest of the file remains accessible
to other transactions.
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5.16. FILE PROCESSING CONSIDERATIONS

Files opened at
start-up

Closing and reopening
files from master
terminal

Files defined in
configurator FILE
sections

IMS allocates 1/0 areas

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
information management system (IMS) terminal users guide,
UP-9208 (current version).

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.

Dynamic Allocation of I/O Areas

In a normal programming environment, you would allocate /0O
areas to receive data from files and to contain changes sent back
to files. In multithread IMS these 1/O areas are preallocated. And,
in single-thread IMS they are allocated when required. No more
than one |/O area is allocated to a file at a given time. Once
allocated, an 1/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 1/O area
to main storage management.

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
(e.g., GETUP and its corresponding function call, PUT or DELETE,
in the same action).




UP-9207 SPERRY UNIVAC 0S/3 5-61
IMS ACTION PROGRAMMING IN COBOL AND BAL

FILE PROCESSING CONSIDERATIONS

Single action updates 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.

Work and Record Area Considerations

If your DAM file resides on a fixed-sector disk (for example, a
SPERRY UNIVAC 8416 or 8418 Disk Subsystem), OS/3 data
management requires that the length of the |/O area be some
multiple of 256 bytes and half-word aligned. To achieve device
independence across disk subsysyems, so that your program can
access a DAM file on any disk used under OS/3, the same is
true - 1/O areas should be multiples of 256 bytes in length.

Record area size 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 muitiple of 256 bytes on a half-word boundary.

Other sizing considerations ~ 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 current versions
of the 0S/3 data management user guide, UP-8068, or
consolidated data management macroinstructions user
guide/programmer reference, UP-8826.

Test Mode Effects on File 1/0

Simulating file changes 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.

Using test mode and You can put a terminal in the test mode after completing a
normal moJe transaction; i.e., 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 handie 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 information management system
(IMS) terminal users guide, UP-9208 (current version).
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Using common storage
area files

Accessing CSA files

Invalid function calls to
CSA files

Updating CSA files

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.

CONFIGURATION

FILE MYFILE FILETYPE=ISAM

MAIN STORAGE

COMMON
STORAGE
AREA

You can access a common storage area file only in 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.

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 you omit CUPDATE or
specify CUPDATE=NO, IMS does not update the disk file until
shutdown, when the entire common storage area file is written to
disk. File locking and recovery functions are the same for the
common storage area file as for a disk file.
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6. Sending Output Messages

6.1. PURPOSE OF OUTPUT MESSAGE AREA

Description When an action program issues an output message, the message
is normally sent from the output message area (OMA).

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

D to the source terminal, auxiliary device, or successor action
RETURN function program at the end of an action via the CALL RETURN
function; or

[ to the source or other terminal or auxiliary device via the
SEND function CALL SEND function.
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6.2. YOUR ACTION PROGRAM’'S OUTPUT MESSAGE AREA CONTENTS

The output message area you describe has two parts: a 16-byte
cointrol header and a variable-length message text.

| ouTPUT MSG
| CONTROL HDR

OUTPUT
MESSAGE
TEXT

Control header format Your program copies the appropriate COBOL or BAL message
(COBOL) control header format from the IMS copy library. The second part
Output message text of the output message area contains the output message text

your program sends to a terminal, auxiliary device, or successor
action program.

OUTPUT MSG
CONTROL HEADER

ACTION OUTPUT MSG ACTION

PROGRAM | TEXT PROGRAM
1

2

AUXILIARY
DEVICE
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Action initiation At action initiation, IMS sets the message text portion of the
output message area to blanks.

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

6.3. SIZE OF OUTPUT MESSAGE AREA

OUTSIZE parameter 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.

Factors affecting size

OMA size for screen If you build a screen format in the output message area, the
formatting 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.

Standard OMA size 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 user guide, UP-8364 (current
version).
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6.4. COBOL ACTION PROGRAM OUTPUT MESSAGE AREA

Output Message Header Format

COBOL format name 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.

®1 OUTPUT-MESSAGE-AREA.
©2 DESTINATION-TERMINAL-ID PIC X(4).
©2 SFS-OPTIONS

®3 SFS-TYPE PIC X.
®3 SFS-LOCATION PIC X.
02 FILLER PIC X(2).
®2 CONTINUOUS-OUTPUT-CODE PIC X(4).
@2 TEXT-LENGTH PIC 9(4) COMP-4.
02 AUXILIARY-DEVICE-ID.
©3 AUX-FUNCTION PIC X.

03 AUX-DEVICE-NO PIC X.

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

Copying the OMA 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.

Output Message Text Description

Output message text The output message text description immediately follows the
placement output message control header format copied from the IMS copy
Output message text library. Describe the output message text fields your program
description issues to a terminal, auxiliary device, or succeeding action

program. Define the output message text as those data items
subordinate to the O1-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.

DICE sequences 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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OUTPUT MESSAGE AREA
CONTROL HEADER

A

LINKAGE SECTION.

01 0-M-A. COPY OMA74.

@2 DICE-OUT.
CONTROL 03 FILLER  PIC XX.
CHARACTER
SEQUENCE 93 DICE-Y PIC X.
1 ®3 FILLER PIC X.
02 OUT-MSG.
©3 PAY-OUT PIC $$$9.99.
OUTPUT 93 LIT-OUT.
¥EffAGE w @4 FILLER PIC X(32).
DESCRIPTION @4 CUST-OUT PIC X(6).
@4 FILLER PIC X(18).
| 03 NEW-BAL PIC $$$9.99.

Figure 6-2. Sample COBOL Output Message Area Description
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Output Message Header Format
Macroinstruction calls IMS also supplies an output message area control header format
OMA DSECT for BAL action programs. It is in the form of a DSECT called by a

macroinstruction in your action program. Figure 6-3 shows the

format of the BAL output message area control header.

ZAHOMH

*

*

*

*

ZAHONCOP
ZAHROCO
ZAHOOIQ
ZAHOHANG
ZAHOCOP
ZAHOCOCP
ZAHOPTCP

ZAHOPCOC
*

*
*

*

ZAHOCSPM
ZAHONSPM
ZAHOCSPT
ZAHONSPT
ZAHOCIPM
ZARONIPM
ZAROCIPT
ZAHONIPT
ZAHOCSPF

Figure 6~3. BAL Format for Output Message Area Control Header (ZA#OMH DSECT)

DSECT

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

SS:
C:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

* OQUTPUT MESSAGE HEADER

* EQUATES FOR ZAHOAUX

X'oo! NO COP SUPPORT REQUESTED
X'c3 CONTINUOUS OUTPUT REQ
X1co! QUEUE AS INPUT FOR DEST: TCT
X'po! RESERVED FOR IMS/90 SYSTEM USE
X'FQ! COP OUTPUT REQUESTED
X'F3! CONTINUOUS OQUTPUT TO COP
X'F4 PRINT TRANSPARENT TO COP
X'F7! CONTINUOUS OUTPUT TO COP WITH
PRINT TRANSPARENT
SPACE SUPRESSION ISS: INHIBIT SPACE SUPPRESSION
CONTINUOUS OUTPUT NC: NOT CONTINUOUS OUTPUT
X'F3! 3: C,SS,PRINT MODE
X'Fo! ®: NC,SS,PRINT MODE
X'F7! 7: C,SS,PRINT TRANSPARENT
X'F4! 4: NC,SS,PRINT TRANSPARENT
X‘F5! 5: C,ISS,PRINT MODE
XtF2! 2: NC,ISS,PRINT MODE
X'F9! 9: C,ISS,PRINT TRANSPARENT
X'F6! 6: NC,ISS,PRINT TRANSPARENT
xX'c1 A: C,SS,PRINT FORM (ESC H)

(Part 1 of 2)

DESTINATION TERMINAL ID
SFS OPTIONS

FORMAT TYPE
FORMAT LOCATION

INPUT FORMAT

DYNAMIC MEMORY

RESERVED FOR SYSTEM USE
CONTINUOUS OUTPUT CODE

OUTPUT MSG AREA HEADER LENGTH
MESSAGE LENGTH
AUXILIARY-DEVICE-ID

ZAHODTID DS CL4
ZAHOSFSO DS @CL2
*
ZAHSFTYP DS CL1
ZAH#SFLOC DS CL1
* EQUATES FOR ZAHSFTYP & ZA#SFLOC
ZAHOSFSI EQU  C'I!
ZAHSFDYN EQU  C'D’

DS CL2
ZAHCONT DS XL4
ZAHOMHL EQU  *-ZAHOMH
ZAHOTL DS H
ZAHOAUX DS CL2
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ZAHONSPF EQU Xtp1!
ZAHOCSTA EQU Xicz2!
ZAH#ONSTA EQU X'D2!'
ZAHOCSTV EQU Xi1c4!
ZAHONSTV EQU X'D4!
ZA#OCSTC EQU Xic5!
ZAHONSTC EQU X'D5"
ZAHOCIPF EQU X1C6!'
ZAHONIPF EQU X1D6!
ZAHOCITA EQU X'c7!
ZAHONITA EQU Xtp7!
ZAHOCITV EQU Xic8!
ZAHONITV EQU X'D8!
ZAHOCTIC EQU X'E8!
ZAHONITC EQU X'F8!
ZAHONTRM EQU X'D9!
ZAHONTRT EQU X'E2'
ZAHONTSR EQU X'E3'
ZAHONTST EQU X'E5?
ZAHONTRA EQU XtE6!
ZAHOCTBB EQU X'D3!
ZAHONTBB EQU X1E7!
ZAHOCTSP EQU X'EQ!
ZAHONTSP EQU X'E4!

*

* EQUATES FOR ZA{tOAUX+1

*

NC,SS,PRINT FORM (ESC H)
C,SS,TRANSFER ALL (ESC G)
NC,SS,TRANSFER ALL (ESC G)
C,SS,TRANSFER VARIABLE (ESC F)
: NC,SS,TRANSFER VARIABLE (ESC F)
: C,SS,TRANSFER CHANGED (ESC E)

: NC,SS,TRANSFER CHANGED (ESC E)
C,1SS,PRINT FORM (ESC H) -
: NC,ISS,PRINT FORM (ESC H)
C,1SS,TRANSFER ALL (ESC G)
NC,ISS,TRANSFER ALL (ESC G)
C,1SS,TRANSFER VARIABLE (ESC F) |
NC, 1SS, TRANSFER VARIABLE (ESC F) |
C,1SS,TRANSFER CHANGED (ESC E)
NC,ISS,TRANSFER CHANGED (ESC E)
C,READ MODE

C,READ TRANSPARENT

C,SEARCH AND READ MODE

: C,SEARCH AND READ TRANSPARENT
C,REPORT ADDRESS

C,BACK ONE BLOCK

NC,BACK ONE BLOCK

C,SEARCH AND POSITION

: NC,SEARCH AND POSITION

C N XM E<— WD OO<X<O0IT OV HOMZMIOXNT

ZA#ODID1 EQU cH DEVICE = AUX1
ZAHODIDZ EQU 2 DEVICE = AUX2
ZA#ODID3 EQU ct3 DEVICE = AUX3
ZAHODID4 EQU ci4 DEVICE = AUX4
ZA#ODIDS EQU c'5? DEVICE = AUX5
ZAHODID6 EQU cr6! DEVICE = AUX6
ZAHODID7 EQU c7! DEVICE = AUX7
ZAHODID8 EQU c'8! DEVICE = AUX8

ZA#ODIDY EQU

c'o DEVICE

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

{Part 2 of 2)
Issuing ZM#DOMH To generate inline the output message control header (the macro
macroinstruction 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 vyou 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.
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Output message text

DICE sequences

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))

1 10 16 72

PRINT NOGEN

*BUILD OUTPUT MESSAGE

MVC QUTTEXT(4) ,NEWLINE PUT DEVICE INDEPENDENT CONTROL
* CHARACTERS INTO MESSAGE TO CLEAR
* TO END OF LINE AND POSITION TO
* BEGINNING OF NEXT LINE

MV(C OUTTEXT+4(L'MSGCONT) ,MSGCONT PUT TEXT CONSTANT INTO MESSAGE
MVC OUTTEXT+4+L *MSGCONT(L*SCAPITAL),SCAPITAL PUT CAPITAL NAME INTO

* MESSAGE

*CONSTANTS

STATE DC CL7'STATE! ISAM FILENAME

MSGCON?1 DC C'CAPITAL'

NEWLINE ZOPOSC 0,0 ICAM PROCEDURE TO GENERATE o
* DICE SEQUENCE FOR NEW LINE .
* CONTROL WITH CLEAR .
SCAPITAL DS XL25 STATE CAPITAL

Figure 6-4. Sample BAL Output Message Area Description
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6.6. 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.

WHICH TERMINAL
RECEIVES
OUTPUT MESSAGE?

CALLED SCREEN
FORMAT USED
* FOR INPUT,

/0. OR QUTPUT?

: WHAT CODE
- USED TO

COMMUNICATE
WITH SUCCESSOR
AP PROCESSING
CONTINUOUS
OUTPUT?

OUTPUT
MESSAGE HOW LONG

AREA { : IS THE
OUTPUT MESSAGE
TEXT?

WHICH AUXILIARY
DEV RECEIVES
OUTPUT
MESSAGE?

WHAT PRINT
OPTIONS USED
FOR AUXILIARY

DEVICE?

Figure 6-5. Answers to OQutput Message Processing Questions
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6.7. IDENTIFYING THE DESTINATION TERMINAL (DESTINATION-TERMINAL-ID)

Destination terminal
default

Matching terminal
identifications

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 item before issuing a CALL
RETURN or CALL SEND, 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),LOW=MAIN, INPUT=(YES), X
MEDIUM=MAIN,HIGH=MAIN
LNE2 LINE DEVICE=(LWS)
X
WS3 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
N LM uXQN{

TERMINAL WS3 UNSOL=ACTION

TERMINAL WS4 UNSOL=ACTION

TRANSACT MENU ACTION=JAMENU

TRANSACT SIGN ACTION=JASIGN

ACTION JAMENU CDASIZE=1024 EDIT=NONE MAXSIZE=12000
OUTSIZE=4096 WORKSIZE=1024
FILES SYSCTL,CUSTMST,XREF1,XREF2

ACTION JASIGN CDASIZE=1024 EDIT=NONE MAXSIZE=12000

Figure 6-6. ldentifying the Destination Terminal to ICAM and the Configurator
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Using DESTINATION- The most common use of the DESTINATION-TERMINAL-ID field

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 detail, see the sample COBOL action program, BEGIN1 in
Appendix B, Figure B-24.
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6.8. SPECIFYING SCREEN FORMAT SERVICES FOR OUTPUT (SFS-OPTIONS)

SFS-TYPE field values

SFS-LOCATION field
values

When you use screen format services for output messages and
issue a CALL BUILD for an input or input/output screen format,
IMS places a value of | in the SFS-TYPE field (ZA#SFTYP). This
means that IMS is to use the screen format you name on your
BUILD function call for the foliowing 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 input/output 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,
input/output, 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 SFS-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

1 10 16

MVI ZA#SFLOC,X'00"

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 an other action program to continue
sending output. The CONTINUOUS-OUTPUT-CODE 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
6.17 through 6.23.
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6.10. SUPPLYING OUTPUT MESSAGE TEXT LENGTH (TEXT-LENGTH)

Description

OUTSIZE parameter value

Additional bytes required

The TEXT-LENGTH field (ZA#O0TL) 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 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 four 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.

OUTPUT
MESSAGE

MOVE 54 TO TEXT-LENGTH

Figure 6-7. Setting Message Text Length for Output Messages
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6.11. IDENTIFYING AUXILIARY DEVICES (AUXILIARY-DEVICE-ID)

AUXILIARY-DEVICE-ID field 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.

Listing message on To list the output message on an auxiliary device attached to the

auxiliary device 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).

AUX-FUNCTION field The AUX-FUNCTION byte describes the print options used for
continuous output and when sending the output message to an
auxiliary device. For AUX-FUNCTION byte settings refer to Table

AUX-DEVICE-NO field 6-2. The AUX-DEVICE-NO specifies the number of the auxiliary
device receiving the output message (1 through 9), as defined in
the ICAM network definition.

Displaying message on If you don't send the output message to an auxiliary device or

primary device 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 LOW-VALUES TO AUXILIARY-DEVICE-ID.

6.12. SPECIFYING SPECIAL PRINT OPTIONS FOR AUXILIARY DEVICES
(AUX-FUNCTION)

Using AUX-FUNCTION You can choose numerous print options to send output

byte 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 an auxiliary device.
For more detail, see 6.19.
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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-QUTPUT NOT EQUAL TO 'COP!
MOVE *'C' TO AUX-FUNCTION

MOVE CURRENT-CONT-COD

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 6.19; also, refer to
Table 6-1 for a summary of the AUX-FUNCTION byte settings.

6.13. NAMING AUXILIARY DEVICES (AUX-DEVICE-NO)

Using AUX-DEVICE-NO
byte

AUX operand appendage

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 character 1-9. 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 user guide, UP-8364, current version.)

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. The following portion of a network definition
shows the AUX operand with the appended number:

MOVE : O AUX-DEVICE-NO.

1 10 16 P 72

=l
TRM1 TERM ADDR=(29,52),
FEATURES=(U400,1920),
AUXE=(TP,77),
HIGH=MAIN,
MEDIUM=MAIN,
LOW=DQFILE1

Yy

XX X X X
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6.14. SENDING A MESSAGE AT THE END OF AN ACTION

Forms of output 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);
or

queued as input to a successor action program terminating in
delayed internal succession,

PRINT
DISPLAY » CONTINUOUS |
‘ OUTPUT

QUEUED
AS INPUT

SUCCESSOR
ACTION
PROGRAM

AUXILIARY
DEVICE

AUXILIARY
DEVICE
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6.15. SENDING ADDITIONAL MESSAGES (SEND FUNCTION)

Sending multiple and Sometimes you may want to issue more than one message

switched output messages 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 and switched output use the SEND
function call.

Transmitting Messages via the SEND Function

Description 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 6.25). 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.

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

m COBOL Format:

COBOL format CALL 'SEND' USING output-buffer [master].

] BAL Format:

BAL format CALL SEND, (output-buffer [,master])
ZGHCALL

Output-buffer parameter ~ 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

Sending message from the linkage section. You can send an output message from the

work area work area or other interface area. This area, however, must be
aligned on a full-word boundary. Subsection 6.16 discusses the
use of a work area to build output messages and explains how
to send output messages from a work area.

Using master parameter 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.
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ACTION PROGRAM

WORKING
STORAGE

WORKING-STORAGE-SECTION.

PROCEDURE DIVISION.

CALL 'SEND' USING OUTPUT-MESSAGE-AREA

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

Reference without ‘M’ When the data name referenced does not contain the value ‘M’,

value 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.

Omitting master parameter \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.
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Sending messages
to the console

Message size
restriction

Queued messages to
master terminal

SEND function
considerations

J ACTION PROGRAM

OUTPUT MESSAGE
HEADER

TRM4

PROCEDURE DIVISION.

CALL SS

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 6.28.

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.

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:

Specify FEATURES=(OUTDELV) on the CCA
macroinstruction.

Create three queues for each terminal (LOW, MEDIUM, and
HIGH operands on the TERM macroinstruction).
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Create at least one process file (PRCS macroinstruction).

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 user guide,
UP-8364 (current version).
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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 6-1. Status Codes and Detailed Status Codes Returned after the SEND
Function

(0] Successful
3 3 Parameter error
3 12 UNSOL=YES or CONTOUT=YES 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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Detailed-status-code 2 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.

Detailed-status-code =3 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.

Regaining program control  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 OS/3 system messages programmer/operator
reference, UP-8076 (current version).

Abnormal termination
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6.16. USING A WORK AREA TO BUILD OUTPUT MESSAGES

Configuration 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.

Work area size 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.

Where to build output You can build output messages in four areas in your action

messages 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.

Using RETURN and The important difference is that when you build your output

SEND functions 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.

Directing IMS to When you issue a SEND function to transmit an output message
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.
Need to code output When sending an output message from any area other than the
message header 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.

Coding example Figure 6-11 shows the COBOL coding to send a message to the
master terminal from the work area.
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WORKING-STORAGE SECTION.
77 MAST-TERM PIC X VALUE 'M',

LINKAGE SECTION.

®1 WORK-AREA.

®3 DESTINATION-TERMINAL-ID PIC X(4).
®3 SFS-OPTIONS PIC X(2).

©3 OUTPUT-TEXT-1 PIC X(59).

PROCEDURE DIVISION

PARA-X.
CALL

USING

MASTER
TERMINAL

ouTPUT -
TEXT-1

Figure 6-11. Sending an Output Message from the Work Area
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6.17. GENERATING CONTINUOUS OUTPUT

When to use continuous When you want to print lengthy reports at a terminal or auxiliary

output 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.
Configuring continuous To use this feature, you must specify CONTOUT=YES in the
output OPTIONS section of your configuration.
You also must define an ICAM network that supports unsolicited %
output. (ICAM requirements are discussed in 6.15.) :
Can be used in Continuous output can be used in batch processing mode - "é‘j
batch mode online for production or offline for listing - as well as in ¥

interactive mode.

6.18. 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 user guide, UP-8364 (current version).

6.19. CODING FOR CONTINUOUS OUTPUT

Identifying continuous To distinguish continuous output messages from other output

output message 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.

Identifying auxiliary device  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.

AUX-FUNCTION values 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 6-4. UNISCOPE and UTS 400 Auxiliary Device Condition Codes

Ready (good) status TMHTDDS1 01 41 1
but COP/TP write
function inoperative

Device out of paper, TMHTDDS2 02 42 2
inoperative, or in

test mode

Data error on TCS TMHTDDS3 03 43 3
Device is not TMHTDDS4 04 a4 4

responding; it

may be disconnected,
or a read of unwritten
tape may have occurred.

NOTES:

@ 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.

@ The label TM#TDNAX represents the auxiliary-device-down condition. (Refer to
Table 6-3.)

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.

Problem caused by Consequently, IMS almost always receives a successful
nonpolled devices 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.
Queueing and delivery You can use delivery codes to recover continuous output
time errors 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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Error causes

Values returned in
delivery code byte

Coding for delivery
code test (COBOL)

Reasons for output message errors are:

B A missing or invalid destination in the output message
header

®  An invalid output buffer length in the output message header
m  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.

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 C1) when vyou 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 (e.g., = 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.
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DATA DIVISION.
WORKING-STORAGE SECTION.

LINKAGE SECTION.

01 PIB.COPY-PIB74.

01 IMA.COPY IMA74.
02 TRANS-IN.

04 CODE PIC X(5).
04 DEL-NOTICE-MSG REDEFINES CODE.
08 DEL-NOTICE-CODE PIC X(4).

B4 FILLER PIC X.
04 TST-NUM PIC X.
04 INPUT - TEXT PIC X(100).
04 FILLER PIC X(1813).

01 OMA.COPY OMA74.
@2 PRNT-LINE.

04 DI-1 PIC 9(4) COMP.

04 DI-2 PIC 9(4) COMP.

04 OUTPUT - TEXT PIC X(1916).
PROCEDURE DIVISION USING PIB IMA OMA.
START-HERE.

IF CODE EQUAL 'PRTPO' GO TO START-IT.
IF CODE EQUAL 'PPPP' or EQUAL !'TTTT' GO TO TEXT-RETURN.
IF CODE EQUAL 'CCCC' GO TO CONT-CONTINUE.
IF CODE EQUAL 'STOP' GO TO TERMINATION-EXIT.
START-IT.

CONT-PRINT.

TEST-RETURN.
IF
CONT-CONTINUE.
MOVE 'E' TO TERMINATION-INDICATOR.
MOVE 'BUS®20' 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
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Accessing TCS DSECT

Generating TCS DSECT

TRANSLAT option
considerations

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 normaily. When continuous output is
completed, PRINT terminates normally.

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 ICAM 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 reassembile.

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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_TMEDSE

TMHTDDNA EQU Xxt12! TERMINAL MARKED DOWN, MESSAGE HELD

TMH#TDNAX EQU  X'40° AUXILIARY DEVICE DOWN, MESSAGE HELD

* OUTPUT CAN STILL BE SENT TO PRIMARY |

TM#TDDS1 EQU  X'01' UNISCOPE AUXILIARY STATUS ONE

* MESSAGE HELD, GOOD STATUS BUT READ/WRITE

* FUNCTION INOPERATIVE

TMHTDDS2 EQU  X'02° UNISCOPE AUX STATUS TWO

* MESSAGE HELD, PRINTER OUT OF PAPER, ,
poRTION OF | * INOPERATIVE OR IN TEST MODE .
ICAM DSECT | TMH#TDDS3 EQU  X'03' UNISCOPE AUX STATUS THREE .
gﬁ?gﬁﬁG * MESSAGE HELD, TAPE CASSETTE END-OF-TAPE
DELIVERY Y TM#TDDS4 EQU X4 UNISCOPE AUX STATUS FOUR
STATUS * MESSAGE HELD, NO RESPONSE FROM DEVICE WHEN
CODES * ATTEMPTING TO

) " i n
. TMHTDLNO EQU  X*'11! LINE DOWN/DISCONNECTED, MESSAGE HELD

*

TMYTEDST EQU  X'84° MISSING OR INVALID DESTINATION

TMHTENBA EQU  X'85' NO ICAM NETWORK BUFFER AVAILABLE

TMHTEDER EQU  X'86' DISK ERRGR OCCURRED SERVICING SVC

| TMHTEILG EGU  X'87" INVALID OUTPUT BUFFER LENGTH

*

* TEST DELIVERY CODE
BE EXIT

Figure 6-13. Testing for Successful Delivery Code in a BAL Action Program
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6.23. CONTINUOUS OUTPUT AND CASSETTE/DISKETTE USE

Available options

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 header just 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.

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 handier 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.
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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
sequence, and carriage return characters from the input
message.

Table 6-5. User Message Text for Searching Cassette/Diskette

Ataaaa Mode search to position the tape to a particular
or address and then read one block, where A, 1, or
1taaaa 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,
2taaaalc...c and read one block, where B, 2, or b is constant,
or and:
btaaaa/c...c t
. Is the track address (1 or 2).
aaaa
Is the block address.
c...cC
Is the character string. Up to
16 characters can be specified.
Ctlc...c Mode search to find the specified character
or string, where C, 3, or ¢ is constant, and:
3tlc...c t
or is the track address (1 or 2).
ct/c...c
c...c
Is the character string. Up to 16
characters can be specified.
The search starts at the present
tape position.
Report address option 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.

Input options with/without 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.

continuous output
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Identifying continuous
output code

Using continuous
output code

a The search-and-position option positions the
cassette/diskette to the block requested in the search
argument that your action program suplies in the output
mesage text. (See Table 6-6 for formats used in describing
the search argument.) Your output message text cannot
contain any other entries.

m 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

@taaaa Mode search to position the tape, where:
or @, 0, or (grave accent mark} is constant,
Otaaaa and:

or
‘tasaa

t
Is the track address (1 or 2).

5SS
Is the address where the tape
is to be positioned. 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 b-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 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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Precautions for screen When using a screen bypass terminal, set the control page for

bypass terminals 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.

Handiing input message Because a successor action program may receive as input either

or delivery code 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 (i.e., 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.
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6.24. INITIATING A TRANSACTION AT ANOTHER TERMINAL

Description 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.

ACTION
INPUT MESSAGE PROGRAM
(PROG A)

INPUT MESSAGE
QUEUE

} TRANI ACTION
[ TRANZ PROGRAM

TRAN3 (TRANT)
| TRAN4
TRANS

§

Configuration requirement 10 use the output-for-input queueing option, specify the
CONTOUT=YES parameter in the OPTIONS section of the IMS
configuration.
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6.25. CODING FOR OUTPUT-FOR-INPUT QUEUEING

Transmitting output
messages for input
queueing

ldentifying receiving
terminal

Example

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 | 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.

LINKAGE SECTION.
01 PROGRAM- INFORMATION-BLOCK COPY PIB74.

01 INPUT-MESSAGE - AREA

COPY IMA.
01 TEXT PIC X(100).

01 OUTPUT -MESSAGE - AREA COPY OMA.

02  SFS-OPTIONS

@3 SFS-TYPE PIC X.
®3 SFS-LOCATION PIC X.
02 FILLER PIC X(4).

02 CONTINUOUS -OUTPUT - CODE

02 TEXT-LENGTH

02 AUXILIARY-DEVICE-ID.
.

PIC X(&4).
PIC 9(4) COMP-4.

03  AUX-DEVICE-NO PIC X.
PIC X(100).
USING PROGRAM-INFORMATION-BLOCK
INPUT -MESSAGE - AREA
OUTPUT-MESSAGE - AREA.

02 OUTPUT-TEXT
PROCEDURE DIVISION

Figure 6-14. Initiating a Transaction at Another Terminal
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Output message
transaction code

Abnormal termination
results

Unsuccessful

STATUS-CODE
value

Output-for-input
queueing errors

Output message text errors

Termination indicators

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
queueing, 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
6.27.)

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. 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 D-2 .

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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6.26. 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.

i ACTION
INPUT MESSAGE PROGRAM
(PROGA)

INPUT MESSAGE
QUEUE

» PRINT : ACTION
‘ ' TRANZ PROGRAM
’ TRAN3 {PRINT)

TRAN4
TRANS

PRINTER

OQUTPUT [
i

MESSAGE ‘1

REPORT
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6.27. 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

Initiating transactions at of sending input. Thus, the only way to access a screen bypass

screen bypass terminal 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.

ACTION
INPUT MESSAGE PROGRAM
{PROGA)

INPUT MESSAGE
QUEUE

} TRANT ACTION

TRAN2 PROGRAM
TRAN3 - (TRAN1)
TRAN4

TRANS

OUTPUT SCREEN

PRINTER BYPASS
REPORT DEVICE
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6.28. SENDING MESSAGES TO THE SYSTEM CONSOLE

Configuring console Your action program can send output messages to the system

support 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.

Terminal-id is To send output to the system console, place the terminal-id ICNS
1CNS in the DESTINATION-TERMINAL-ID field of the output message
header:

MOVE '1CNS' TO DESTINATION-TERMINAL-ID.

When IMS session has Sometimes an IMS session has a master workstation associated

a master workstation 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 the console.
When the master workstation logs off or is disabled, then the
message goes to the console.

. Types of output you You can send normal output, multiple output, switched output,
can send continuous output, and output-for-input queueing messages to
the system console. However, there are certain restrictions on

output to the console:

Auxiliary devices You cannot send output to an auxiliary device at the system
not supported console. The only auxiliary function settings you can use are
hexadecimal 00, C3 (continuous output), or C9

(output-for-input queueing).

Message length The maximum length of the output message is 120
restriction characters, not including the output message header.
Additional characters are truncated.

No screen formats Because of the message length restriction, you cannot output
a screen format to the console.

Messages not edited Output messages are not edited. DICE functions, FCCs, and
other control characters appear as blanks, or in a few cases
as printable characters.

No message waiting There is no message waiting signal. Switched and multiple
signai output messages are sent out immediately.
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Auxiliary device
error

When console is down

Switched and
continuous output
messages

Other output messages

Error Returns on Output to the Console

IMS returns a status code of 6 and 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.

4

With a switched message, IMS returns a status code of 6
and 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.
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7. Using Screen Format Services
to Format Messages

7.1. REQUIREMENTS FOR USING SCREEN FORMAT SERVICES

Saves programming effort

BUILD and REBUILD
functions

Terminals supporting
screen formats

Terminal restrictions

Screen formats
generated offline

Formats stored for
later use

Data management
mode considerations

The 0OS/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 PROTECT/FCC 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 concepts and
facilities, UP-8802, current version.} The screen format generator
stores the formats in the system screen format file $Y$FMT or
other disk file 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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Configurator requirements

Start-up requirements

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 user guide, UP-8364 (current
version) describes the configuration and start-up requirements.

Figure 7-1 illustrates the steps you require to create and use
screen formats with IMS.

CREATE SCREENS
USING 0S/3
SCREEN FORMAT
GENERATOR

WRITE ACTION
PROGRAMS USING FSCREEN FS.fRRﬁEr“T

BUILD AND REBUILD O,RMAT F,LE/;
FUNCTION CALLS FILE 1

CONFIGURE IMS
WITH SFS=n AND
RESFMT=n IN
OPTIONS SECTION

PROCESS
TRANSACTIONS

START UP IMS
WITH DEVICE
ASSIGNMENTS FOR
SCREEN FORMAT
FILES

Figure 7-1. Creating and Using Screen Formats
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7.2. HOW SCREEN FORMATTED MESSAGES ARE PROCESSED

Requesting a screen format Y our action program requests a screen format by issuing a BUILD

Output display constants

Variable data inserted
into screen buffer

Input and input/output
fields

Output-only fields

function call. IMS retrieves the screen format from the screen
format file. (When you assign two screen format files, IMS
checks TCOTFMTF 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:19149
ACCOUNT NO:193-A564

BALANCE:350.00

PAYMENT: DATE:__/__/

Figure 7-2. Screen Format with Display Constants, Variable Data, and input Fields

Variable fields defined at screen format generation as input or
input and 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:12/23/89

~—

Figure 7-3. Screen Format with Input Entries and Changed Address Field
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RETURN and SEND
functions

Output-only screens
required for:
SEND function
continuous output
delayed internal
succession

Input/output screens
used with:
external succession
normal termination

Transaction code required
with normal termination

Input checked for
terminal commands

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.

ACTION
PROGRAM

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.
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Results when ZZRSD Normally, ZZRSD causes the last output message to be sent
is entered again, thus retaining the current screen format. However, if the
screen format is built in dynamic main storage instead of 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.

Input validation 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.

When input data is If the input contains errors, the screen .

- 2 . . . . . ot 1

invalid format coordinator blinks the invalid fields. = 40586 -
The terminal operator can correct the input AR

until the retry count specified at screen
format generation time is reached. Once
the retry count is exhausted, the successor
action program receives control.

Additional input Your action program can validate input data on a more detailed

validation level than the screen format coordinator. When an action
program determines that input data is invalid, you can issue the

Building an error REBUILD function call to construct an error screen format. IMS

screen replaces fields in which you place hexadecimal F's 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.

ACTION
|1 PROGRAM
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Replenishing input fields

Use option indicators
to make temporary
changes to format

REBUILD function
restriction

You can also use the REBUILD function
call to replenish input and input/output
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.
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.

Option
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7.3. DISPLAYING A SCREEN FORMAT

Defining output buffer

Identifying destination
terminal

Setting text length

Requesting dynamic
main storage

Identifying screen format

Defining variable
data area

Setting option
indicator bytes

Defining output status
area

Issuing BUILD call

Overriding input format

Issuing RETURN or
SEND call

DO the following in your action program to display a screen
format . . .

1.

10.

Define an output buffer (usuaily 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.

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.

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 user
guide, UP-8364 (current version).) On return from a successful BUILD

function, IMS places the actual length required for the format in this field.

When you want the screen format built in dynamic main storage, move

C'D’ to SFS-LOCATION (COBOL) or set ZA#SFDYN in ZA#SFLOC (BAL).

Define an 8-byte field containing the name of the screen format. This area

must be left-justified and space-filled.

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.

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.
Issue the BUILD function call.

If you defined an input or input/output screen at screen format generation
time and want to use the screen for output-only, move the value X0’ to
the SFS-OPTIONS field (COBOL) or ZA#OSFSO field (BAL) of the output

message header.

Issue the RETURN or SEND function call.
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Restriction

Clearing SFS-LOCATION

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'00" 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 nonformatted
message with the CALL RETURN.
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7.4. BUILDING A SCREEN BUFFER (BUILD)

BUILD function constructs The BUILD function call constructs a screen buffer in the output
screen buffer 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:
m COBOL format

COBOL format CALL 'BUILD' USING output-buffer format-name
' [variable-data data-size [output-status]].

u BAL format

BAL format {CALL } BUILD, (output-buffer,format-name[,variable-data,
ZGHCALL data-size [,output-status]])
Output-buffer 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 Format-name identifies an 8-byte field containing the name of the
desired screen format.

Variable-data Variable-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 Data-size identifies a 2-byte field containing the length of the
variable data area. This parameter is required when you specify a
variable data area.

Output-status 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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7.5. EXAMPLE CODING TO DISPLAY A SCREEN FORMAT

Description of sample Figure 7-4 shows excerpts from a COBOL action program that
coding 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.

DATA DIVISION.
WORKING-STORAGE SECTION.
®1 SCREEN-FORMAT-IDS.
®5 SF-MENU PIC X(8) VALUE 'JASMENU '.

LINKAGE SECTION.

®1 WORK-AREA.
®5 IMS-PARAMETER-LIST.

10 IMS-SCREEN-ID PIC X(8).
10 SCREEN-SIZE PIC 9(4) COMP SYNC.
®5 SCREEN-RECORD.
10 SR-DATE PIC 9(6).
10 SR-TIME PIC 9¢(6).
©5 REFORMAT-DATE.
10 P-MONTH PIC 99.
10 P-DATE PIC 99.
10 P-YEAR PIC 99.
05 SG-STAT PIC X(5).
®1 OUTPUT-MESSAGE-AREA. COPY OMA.
05 OMA-TEXT PIC X(3000).
PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK
INPUT-MESSAGE - AREA
WORK - AREA

OUTPUT-MESSAGE - AREA
CONTINUITY-DATA-AREA.

Figure 7-4. Building a Screen Format in a COBOL Action Program (Part 1 of 2}
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200-BUILD-SCREEN.
MOVE SOURCE-TERMINAL-ID TO DESTINATION-TERM-ID.

MOVE SF-MENU TO IMS-SCREEN-ID.
MOVE ALL'®' TO SCREEN-RECORD.
MOVE REFORMAT-DATE TO SR-DATE.

MOVE TIME-OF-DAY TO SR-TIME.

MOVE 12 TO SCREEN-SIZE.

PERFORM 505-BUILD.

5@¢5-BUILD.

CALL 'BUILD' USING OUTPUT-MESSAGE-AREA
IMS-SCREEN-1ID
SCREEN-RECORD
SCREEN-SIZE
SG-STAT.

IF STATUS-CODE IS GREATER THAN ©

MOVE '3' TO ERR-FLAG.

507 -RETURN.
CALL 'RETURN'.

Figure 7-4. Building a Screen Format in a COBOL Action Program (Part 2 of 2)



UP-9207 SPERRY UNIVAC 0S/3 7-12
IMS ACTION PROGRAMMING IN COBOL AND BAL

DISPLAYING A SCREEN FORMAT (BUILD)

1 10 16

72

PROG1 START @
* ALLOCATE REGISTERS TO COVER ACTIVATION RECORD
USING *,R2
USING ZAHDPIB,R3
USING ZAH#IMH,R4
USING WORK,RS
USING ZA#OMH,R6
USING CONT-DTA,R?
* INITIALIZE REGISTERS

* BUILD SCREEN

MVC ZAHODTID,ZAHISTID MOVE SOURCE-TERMINAL-ID TO
* DESTINATION-TERMINAL-ID
Mv(C SCRNID,SFMENU MOVE SCREEN NAME TO SCREEN-ID
MVC SCRNREC(12),ZEROS CLEAR DATE/TIME FIELD
MVC SRDATE(2),ZAHDTE+2 MOVE PIB DATE TO SCREEN RECORD

MVC-  SRDATE+2(2),ZA#DTE+4 AFTER REFORMATTING DATE
MVC SRDATE+4, ZAHDTE

MVC SRTIME , ZAHTME MOVE PIB TIME TO SCREEN RECORD
MVC SCRNSIZ,TWELVE SET SCREEN SIZE
B SCRNBLD

SCRNBLD ZG#CALL BUILD,(OMAREA,SCRNID,SCRNREC,SCRNSIZ,SSGSTAT)

CLI ZAHPSC+1,X'00! ERROR CHECKING
BNE BLDERR
B TERM

BLDERR

TERM ZGH#CALL RETURN
* CONSTANTS

SFMENU CL8'JAMENU ' SCREEN FORMAT NAME
ZEROS DC CL12'000000000000"
TWELVE DC xLz2'oc’

*

* ACTIVATION RECORD DEFINITION

ZMHDPIB
ZMHD IMH
WORK DSECT WORK AREA
PRMLST EQU *
SCRNID DS cL8 SCREEN IDENTIFICATION
SCRNSIZ DS XxL2 SCREEN SIZE

SCRNREC EQU *

SRDATE DS cLé

SRTIME DS CLé

SGSTAT DS CLS

OMAREA ZM#DOMH

OMATEXT DS CL3000 OUTPUT MESSAGE TEXT AREA

Figure 7-5. Building a Screen Format in a BAL Action Program
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Restriction

Output buffer length

Coding for dynamic
main storage

Coding option indicator
bytes

Setting option indicators

Note that the COBOL action program moves zeros to the variable
data area before entering values. 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 'D' to SFS-LOCATION.

In BAL, code the following instruction:

1 10 16

MVI ZA#HSFLOC,ZA#HSFDYN

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:

@5 SCREEN-RECORD.

19 OPTION-INDICATOR-1 PIC X VALUE '9'
10 OPTION-INDICATOR-2 PIC X VALUE '9'
10 SR-DATE PIC 9(6)
10 SR-TIME PIC 9(6)

Then, to turn either option indicator on, move ‘1" to
OPTION-INDICATOR-1 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

Types of error returns

Unsuccessful BUILD
function

Status and detailed
status codes

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 Detailed
Code Status Code Explanation
(Decimal) {Decimal)
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 4 Variable-data parameter specified when no
variable data area exists
7 5 Format size larger than screen size
7 6 1/0 error reading screen format file
7 10 Screen format incorrectly generated
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Status Detailed

Code Status Code Explanation

{Decimal) {Decimal)

7 11 System error

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 17 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.

Output validation errors 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 variable data area and one of
the following error codes into the status byte for each invalid
field:

Output validation
error codes

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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7.7. RECEIVING FORMATTED INPUT IN THE SUCCESSOR PROGRAM

Termination types allowed As we already mentioned, you can display an input or

Function key input

External succession

Receiving formatted input

input/output 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 ______ Message
MENU SELECTION: __ .,__———:_;': 3— Fields

PLACE CURSOR HERE TO TRANSMIT [_

Figure 7-6. Screen Format Displayed by JAMENU Action Program
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®1 INPUT-MESSAGE-AREA. COPY IMA.

@5 IMA-SCREEN-REC REDEFINES IMA-PASS-1.

1% SR-CUST-NBR PIC 9(6).
10 SR-MENU PIC 99.
10 SR-TRSMIT PIC X.
10 FILLER PIC X(4).

Figure 7-7. Input Message Area Fields for Formatted Input

Normal termination 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.

Defining a transaction A convenient way to ensure that the terminal operator enters the
code as input/output appropriate transaction code in the first input field is to define

iabl , ) . . .

variable 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.

Example screen format Figure 7-8 shows an input/output screen format displayed in

d’s;’ay’”g transaction response to the CSCAN transaction code. Initially, the cursor is

codes

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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Programming efficiency

Input option indicators

r(ISCAN 07009 RILEY 805238 1
[>CDETL 181089 FISH ROBER 17 CHERRY 97006
>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006
[>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006
[DCDETL 044246 LONGENECKER R 20 RICHARD 07006
DCDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006
DCDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006
[>CDETL 865257 ROGERS CLESS 51 RAVINE 87006
D>CDETL 152069 WILLIAMS GEORG 6@ 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 input/output 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 another program, you
must code option indicator bytes as the first entries in the input
message area.
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7.8. VALIDATING INPUT DATA

Invalid entries

IMS sets status and
detailed status codes

Input status bytes

Error fields filled
with X'FF’

Input validation error
codes

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 O 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:

Nonnumeric keyin for a numeric field

Nonalphabetic keyin for an alphabetic field

Incorrect number of characters entered

Decimal point alignment error

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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7.9. DISPLAYING AN ERROR FORMAT OR REPLENISH SCREEN

Using the REBUILD function After the terminal operator enters input on a screen format and

Constructing error screen

Constructing replenish
screen

ldentifying error fields

Defining output buffer

Where screen is built

Output buffer length

Dynamic main storage

Use RETURN function,
not SEND function

Termination types allowed

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, 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
input/output 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 16-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, 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.
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Using option indicators You can also build an error or replenish screen (or a combination)

instead of REBUILD by using option indicators and issuing a second BUILD function

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.

7.10. BUILDING AN ERROR OR REPLENISH SCREEN (REBUILD)

REBUILD function The REBUILD function call constructs an error or replenish screen
constructs error or in the output buffer or in dynamic main storage. The screen
replenish 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

COBOL format CALL 'REBUILD' USING output-buffer [variable-data].

[ ] BAL format

BAL format {CALL REBUILD, (output-buffer{,variable-data])
ZGHCALL
Output-buffer 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.

Variable-data Variable-data identifies an area containing the input message
fields including error fields. This is usually the input message
area.

Include for error screen.  \When you include the variable-data parameter, the screen format

omit for replenish screen  -qordinator blinks all fields filled with X'FF'. When you omit this
parameter, the screen format coordinator replaces all input and
input/output fields with the replenish value you defined at screen
format generation, usually underlines.
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7.11. EXAMPLE CODING TO DISPLAY AN ERROR OR REPLENISH SCREEN .

Displaying an error 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.

©1 INPUT-MESSAGE-AREA. COPY IMA.

®5 IMA-SCREEN-REC REDEFINES IMA-PASS-1.

106 SR-CUST-NBR PIC 9(6).
10 SR-CUST-NBR-ERR REDEFINES SR-CUST-NBR PIC X(6).
10 SR-MENU PIC 99.
10 SR-MENU-ERR REDEFINES SR-MENU PIC XX.
19 SR-TRSMIT PIC X.
16 FILLER PIC X(4).
®1 OUTPUT-MESSAGE-AREA. COPY OMA.
@5 OMA-TEXT PIC X(3000).
PROCEDURE DIVISION USING PROGRAM- INFORMATION-BLOCK
INPUT-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
ELSE
PERFORM SET-MENU.

Figure 7-9. Building an Error Screen in a COBOL Action Program (Part 1 of 2)
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506 -REBUILD.
MOVE 100 TO TEXT-LENGTH.
CALL *REBUILD' USING OUTPUT-MESSAGE-AREA
IMA-SCREEN-REC.
IF STATUS-CODE IS GREATER THAN @
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)

1 10 16

* VALIDATE MENU SELECTION
CLI SRMENU,X'F1!

BL REBLD
CLI SRMENU, X'F9!
BH REBLD

* BUILD ERROR SCREEN

REBLD Mve ZAHOTL ,MSGSIZE SET TEXT-LENGTH FIELD
ZGHCALL REBUILD, (OMAREA, IMAREC)
CLI ZA#HPSC+1,X' 00!’ ERROR CHECKING
BNE BLDERR
B TERM
BLDERR
TERM ZGHCALL RETURN

*

* CONSTANTS
MSGSIZE DC H' 100!

* ACTIVATION RECORD DEFINITION

ZM#D IMH

Figure 7-10. Building an Error Screen in a BAL Action Program (Part 1 of 2)
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Coding to display
a replenish screen

Setting option indicators

1 10 16

IMAREC EQU *

SRCUST DS CL6 INPUT MESSAGE FIELDS
SRMENU DS cL2

SRXMIT DS CLS

OMAREA ZMHDOMH

OMATEXT DS CL3000

Figure 7-10. Building an Error Screen in a BAL Action Program (Part 2 of 2)

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-LENGTH.
CALL ‘'REBUILD' 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.)
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7.12. ERROR RETURNS FROM THE REBUILD FUNCTION

Unsuccessful REBUILD When the REBUILD function call is unsuccessful, no error format

function 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 and detailed
status codes

1 Internal error

7 1 Buffer area not large enough; IMS places the
actual length required for the format in the
TEXT-LENGTH field.

7 5 Internal error
7 6 I/0 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 11 System error

See Appendix D for a complete listing of status and detailed
status codes in hexadecimal.
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7.13. DISPLAYING A SCREEN FORMAT ON AN AUXILIARY DEVICE

Setting output message
header fields

Print and transfer
options

Restrictions

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
writing of screen formats and the settings for the AUX-
FUNCTION field in continuous and noncontinuous output modes.
For an explanation of the print and transfer options, see 6.19.

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.
If any 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

Print Mode X F3 3 f0 X X
(recommended) oo (recommended) (D
X FS 5 2 X X
(recommended)®® (unpredictable
output at screen
and auxiliary
device)
Print X F7 7 4 4 X@> ® X@
Transparent
X F9 9 f6 6 X@ ® X
(unpredictable
output at screen
and auxiliary
device)
Print Form X Cl A D1 J X@ X©
(ESC )
X Cé F D6 0 X® X®
Transfer X C2 B D2 K X X©
Al (recommended) ®
(ESC G)
X c7 G D7 P X® X©
Transter X ca D D4 M XGD X ®
Variable
(ESC By X c8 H D8 Q X@ X©
Transfer X c5 £ D5 N X (field control X©
Changed characters not
(ESC B) supported)
X E8 Y 8 8 X (teld control X@
characters not
supported)
LEGEND:

Printer - same format as screen

Printer - same information as screen; no carriage returns

Cassette/diskette - same format as screen; no field control characters

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

CECNONORCONC,
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7.14. USING SCREEN FORMATS IN A DISTRIBUTED DATA PROCESSING
ENVIRONMENT

Displaying format at
initiating terminal

Restrictions

Your action programs can call on screen format services in a
distributed data processing environment using the IMS
transaction facility. (See Section 9.)

When vyour action program processes a transaction that is
initiated by a terminal operator at a remote system . . .

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.

IMS2

CALL RETURN | THOGRAM FORMAT

FILE
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Displaying format at 2. lIssue a CALL BUILD followed by a CALL SEND to display a
local terminal 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).

IMS2

ACTION SCREEN
PROGRAM FORMAT

FILE

Identifying remote When an action is initiated at a remote system, the

system 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.

Identifying local To display a screen at a terminal attached to your local IMS

terminal 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. Afterwards,

SEND function clear the DESTINATION-TERMINAL-ID field or move the

considerations locap-name to that field before issuing a CALL RETURN to send
an output message to the source terminal.

Termination types When you display an input/output screen format at the source

allowed terminal (at the remote system), you can terminate your program
normally or with external succession. We recommend external
succession.

Receiving formatted When the terminal operator at the remote system enters input on

input 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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Displaying error or
replenish screen

IMS2

ACTION
PROGRAM
1

ENTERED ON |
SCREEN FORMA ‘ ACTION

PROGRAM
2

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 aiso terminate with external
succession and name a successor program to process the
corrected input.

IMS2

ACTION
PROGRAM
1

ACTION

CALL RETURN PROGRAM SCREEN

2 FORMAT
| FILE

ACTION
PROGRAM
3
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8. Calling Subprograms from Action Programs

8.1. WHEN TO USE SUBPROGRAMS

You can call subprograms from action programs to perform
Subprograms must reside common functions or repetitive computations. Subprograms must
in main storage 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.

No SUBPROG call from When a calling action program uses linked subroutines, only the
subroutine main action program may issue a subprogram call.

8.2. HOW TO USE SUBPROGRAMS

Configuration parameters 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.

Successor-id To use a subprogram, the calling action program must place the
subprogram name subprogram name in the SUCCESSOR-ID field of the program
information block before calling the resident subprogram.
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Serially reusable
subprograms

Reentrant subprograms

Subprogram function calls

MAIN STORAGE

CALLING
ACTION
PROGRAM

PROGRAM
INFORMATION
BLOCK

SUBPROG-NAME

SUCCESSOR-ID

SUBPROGRAM

Subprograms may be coded as either serially reusabie or
reentrant modules. If a subprogram is accessed by one action
program at a time during a transaction or is written in COBOL,
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 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.

CALLING
ACTION
PROGRAM

SUBPROGRAM

ISSUING
ANY
FUNCTION
CALLS

I |
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Subprograms may not call other subprograms. ;EUB‘MW CSC:B%GG
2
L e

s
5
\>~“\
<
o

SUBPROGRAM
2

Action program/subprogram A parameter list provides the means of transferring information
interface from action program to subprogram.

Accessing files The called subprogram can access only those files allocated for
the calling action program.

Calling and called Your calling action program may be in COBOL while a
program languages subprogram may be in BAL, or both calling program and

subprogram may be in the same language.

MAIN STORAGE

CALLING
coBOL
ACTION
PROGRAM

{ MOVE 'SUB1' TO
SUCCESSOR-1ID.

CALL 'SUBPROG'

BAL
SUBPROGRAM
(suBt)

ZGHCALL RETURN
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8.3. COBOL ACTION PROGRAM AND SUBPROGRAM INTERFACE

COBOL subprogram call
format

COBOL return call
format

Saving status and
detailed status codes
from main program to
subprogram

Saving status and
detailed status codes
from subprogram to
main program

A COBOL action program calls a resident subprogram with the
following sequence:

MOVE subprogram-name TO SUCCESSOR-ID.
CALL 'SUBPROG' [USING data-name-1...data-name-n].

where:

data-name-1...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 and detailed status code fields in
the program information block. Be sure to save status 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 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 and detailed status codes in the program information block
and they are lost.
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8.4. BAL ACTION PROGRAM AND SUBPROGRAM INTERFACE

BAL subprogram
call format

BAL return call format

Setting successor-id
location

Parameter list location

Register contents

A BAL action program calls a resident subprogram via the
following macroinstruction:

CALL SUBPROG, (param-1,...,param-n)
ZGHCALL

where:

param-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:

CALL RETURN
ZGHCALL

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 calied
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 to the subprogram
either in the parameter list or in a register. Other register
contents are as follows:

Register O 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
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Saving status and
detailed status codes

Because IMS clears the status 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.

8.5. SUBPROGRAM SAMPLE APPLICATION

Application possibilities

Sample subprogram
application

Explanation of sample

Consider how often you test the performance of an 1/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 8-1 is an example of a COBOL action
program (GRP4D) that calis 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 GRPA4D retrieves the customer record (I-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
83-84).
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Explanation of If the GET is unsuccessful, GPR4D saves the status and detailed
sample status codes and moves the suprogram 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.)



uP-9207 SPERRY UNIVAC 0S/3 8-8
IMS ACTION PROGRAMMING IN COBOL AND BAL

COBOL AND BAL SUBPROGRAMS

nEcon IDENTIFICATION DIVISION.

£ocue FROGRAM-1D. GRPLD.

00007? ENVIRONMENT DIVISICN.

£0oCos CONFIGURATION SECTION.

20005 SOURCF-COMPUTER. UNIVAC-0S3,

NGOGE& OBJECT-CCMFUTER. UNIVAC-(S3.

npee? DATA DIVISION.

aQro® wORKING=-STORAGE SECTION.

0G0LY 77 TEST4 PIC X(7) VALUE “TEsT14 7,
cecHs 77 DICE1 PIC X(4) VALUE ="10030SCA7.
cuC11 77 DICE? PIC X(4) VALUE =71006C2L07.
nuc12 77 DICE3 PIC Xx(&) VALUE =71CCé€CCCLY~".
£ec1? LINKAGE SECTION.

0Cr14 C1 Plee. CUPY Plc74.

7GC15 01 IvA. COPY IMA74.

C0C1¢ 02 FILLER PIC x(11),

JGC1? U2 PHONE-IN PIC 96G.

2061~ C1 wORK—AREA.

coCie 02 1-ReC.

nopcee 33 PHOME=O PI({ 996G,

£0Ce 0T NAME-C FIC x(15),

nec22 02 ADDRESS-C PIC X(¢&),
npr2? 02 ERR-DATA.

0Goc4 92 MSo PIC X(14),

ccc2s 03 s-cnoe PIC 99565,

LGCeé4 0 D-(CCDE PIC 9999,

nQgCe? C1 O%A. COPY OMA74,

cucze C2 OATA-LINE.

npc2s C3 ODICE-1 PIC Xx(&).

[agar gl MSG1 FIC X(4).

00fr31 C* DICE-2 PIC x(4&).

nG6C32 37 NAMEG PIC X(15).

neess C3 OCICE-2 FI1C X(&).

roC3é LT MSH2 PIC x(7).

Go0zs 03 DICF-4 PIC X(4),

Col2e 2 ADDRESSO PIC X(¢&),

NGCx7 53 DICE-S PIC x(4),

2003 0 MSG? PIC Xx(2),

0GC39 33 DICE-6 PIC X(4),

CucCa4n C? PHONEO PIC 99G.

N0C41 02 ERR=-MSG-LINE REDEFINES DATA-LINE,
GCl42 CT 51I1CE~-7 PIC x(4&).

rpc4z 31 MSGO PIC X(14).

PLC44 3 DICE-2 PIC Xx(4).

0GC4S G2 MSG4 FIC ¥(11).

16C4¢ 03 DICE-F FIC X(4&).

COC47 C? C(CODE1C PIC 999%.

NGRS C3 DICE-1C PIC X(&).

NGC4S 4 MSGS PIC x(8).,

00C50 02 DICE-11 PIC X(4)

Figure 8-1. Sample Action Program {GRP4D) Calling Subprogram (NUMPRG}
(Part 1 of 2)
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20C51 J1 (CODF2C PIC 9959,
C0C5¢ 03 FILLER FIC Xe
n0053 PRCCEDURE DIVISION USING PIB IMA WCRK-AREA OMA,
00rss EEGIN.
oucss CALL “GET” USING TESTL I-REC PHONE-IN,
000Sé IF STATUS-COOE EQUAL 2ERO GO TC FRGCESS—-MSGe.
00057 MOVE STATUS-CODE 7O S=(ODE.
nOCsse MOVE DETAILED-STATUS-CCDE TO D-CODEe
0aCse MOVE “NUMPKRC” 1O SUCCESSOR-ID.
0CCe&0 CALL “SUBPROG” USING WORK-AREA,
ngceé1 FROCESS-ERROR
00062 MOVE EC TO TEXT-LENGTH OF OMA,
00063 MOVE DICET TO DICE-7.
N0C64 MOVE DICEZ2 TO DICE-E, DICE-10.
00065 MOVE DICE3 10 DICE-9, DICE-11.
00066 MOVE “STATUS CGDE” TO MSG4.
00Ce7 MOVE “DETALLED” TC MSGS.
NOCo & MOVE S-CODE TO CODE10.
NGOES MOVE D-CODE TO CODEZ20.
rpc7C MOVE MSG TQ MSGCe.
ogc71 GO 10 E-U-J.
£ac7z FROCESS~MSG.
70C77 MOVE 20 TO TEXT-LENGTH OF CMA,
n0C74 MOVE DICET 70O DICE-T.
coczs MOVE DICE? T0 DICE-3, DICE~4, DICE-C.
0uC76 MOVE DICE2 TO DICE-2, DICE-S.
nopecz? MOVE “NAME” TC MSG1.
noeve MOVE “ADDRESS” TO MSC2.
(goe7s MOVE “KEY” TO MSGZ2,.
0CCeD MOVE NAME-0 TO NAMEO.
£oCo1 MOVE ADDRESS-C YO ADODRESSCe.
rocee MCVE PHONE-C TC PHONEO.
nGrCez E=-0=J.
CALL “RETURN”,

Figure 8-1. Sample Action Program (GRP4D) Cailing Subprogram (NUMPRG)
(Part 2 of 2)
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neco IDENTIFICATION DIVISICN.

cocoe PROGRAM~-ID. NUMPRG.

00007 ENVIRONMENT DIVISION,

TCCOe CONFIGURATION SECTI?N.

TCQus SOURCE~-COMPUTER. UNIVAC-0S3.

NOCGE OBJECT-COMPUTER. UNIVAC-0S3.

0Coe? CATA DIVISION.

aeros LINKAGE SECTION.

00009 J1 WORKRK=-AREA.

T0C16 02 FILLER PIC x(24).

fuC11 02 ERK=DATA,

nuc12 0 MSG PIC X(14),

ree1? 02 S-CCDE PIC 9999,

0CN14 C3 ©-CODE PIC 9999,

2015 PROCEDURE DIVISIGN USING WORK-AREA,

CCo14 BEGIN.

2G6C1° IF S-CODE EGUAL 1

arviel I MOVE “INVALID KEY” 10O MSG ELSE
coCac 1F S-CODE EQUAL 2

nonze MOVE “UNALLOCATED FI® TO MSG ELSE
cole 1F S~CODE EGUAL 2

nuree MOVE “INVALID REG” TO MSG ELSE
Tpre2? 1F S=-CODE EQUAL &

007c4 MOVE “1/¢C ERRCR” TO MSG ELSE
¢ceczzs MOVE “PROBLEM IN SUB” TO MSC,.

TLCe# CALL “RETURN”.

Figure 8~2. Sample Subprogram (NUMPRG)
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9. Action Programming in a
Distributed Data
Processing Environment

9.1. BASIC DDP REQUIREMENTS AND TERMINOLOGY

Configuration and IMS handles distributed data processing (DDP) transactions
network definition through the IMS transaction facility. To use distributed data
requirements

processing with IMS, you must include the IMS transaction
facility in your software at each 0S/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
user guide UP-8364 (current version) for configuration and
network definition requirements.

DDP terminology Let's define some terms we'll be using throughout the discussion
of DDP transaction processing:
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DDP terminology LOCAL TRANSACTION

Transaction that is processed at the same IMS system
where it is initiated

REMOTE TRANSACTION

Transaction that is initiated at one IMS 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 IMS2.

LOCAL IMS

Your IMS system, regardless of whether your system is
primary or secondary for a particular transaction

REMOTE IMS

IMS 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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9.2. HOW IMS ROUTES REMOTE TRANSACTIONS

Transaction routing types

Operator-initiated
transactions

There are three different ways in which the primary IMS can
route a transaction to a secondary system:

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.

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.

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.

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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Program-routed
transactions

IMS2

ACTION
PROGRAMS

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.

IMS1 IMS2

ACTION ACTION
PROGRAMS PROGRAMS
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9.3. 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.

IMS2

ACTION
PROGRAMS

Similar to There is little difference between the way you process a remote

Ft’r’:’f:;cszi’;i"’ca’ transaction and the way you process a local transaction. You can
use the same action programs to process both local and remote
transactions.

Receiving input message  \When the transaction begins, you receive an input message
starting with a 1- to 8-character transaction code, just as with a
local transaction.

Determining input You can determine the source of the input message by testing

message source the DDP-MODE field (ZA#DDPMD) of the program information
block and the SOURCE-TERMINAL-ID field (ZA#ISTID) of the
input message header.

DDP-MODE field 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'00’}). This field has
other possible values, but they apply to action programs at the
primary IMS system (see 9.8).

SOURCE-TERMINAL-ID When an action is scheduled to process a transaction at a

field 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.
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General restrictions

SEND function restriction

Continuous output
restriction

Auxiliary device
restriction

There are a few general restrictions on processing remote
transactions. (There are several additional restrictions for
program-initiated remote transactions, which we’'ll discuss a little
later in this section.)

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. Afterwards, 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

Action program
succession

With the few exceptions we've 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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IMS2

ACTION
PROGRAM
1

INTERNAL
SUCCESSION

ACTION
PROGRAM
2

EXTERNAL
SUCCESSION

ACTION
PROGRAM
3

NORMAL
TERMINATION

Figure 9-1. Processing an Operator-Initiated Remote Dialog Transaction

Screen format services You can use screen format services with operator-initiated
in DDP remote transactions. See 7.14 for details.

9.5. 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.

Considerations and Because your output message goes to an action program rather
restrictions than to a terminal, there are a few additional considerations and
restrictions:

Output message 1. You may want to format the output message differently; you

formatting 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.

Screen formatting 2. You cannot use a screen format for the output message you

restriction 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.
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Allowable termination
types

Dialog with
terminal operator

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).

IMS1 IMS2

ACTION ACTION
PROGRAM | CALL ACTIVATE PROGRAM
A 1

EXTERNAL INTERNAL
SUCCESSION SUCCESSION

ACTION ACTION
PROGRAM CALL RETURN PROGRAM
8 2

NORMAL NORMAL
TERMINATION TERMINATION

Figure 9-2. Processing a Program-Initiated Remote Transaction

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 vyou might process successive program-initiated
remote transactions while the initiating action programs carry on
a dialog with the terminal operator.
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IMS1 IMS2

ACTION | CALL ACTIVATE ACTION
PROGRAM PROGRAM
A 1

EXTERNAL ; . NORMAL
SUCCESSION < TERMINATION

ACTION ACTION
PROGRAM PROGRAM
B 2

EXTERNAL ( INTERNAL
SUCCESSION SUCCESSION

\»,
ACTION S ACTION
PROGRAM PROGRAM
C . 3
EXTERNAL NORMAL
SUCCESSION < y TERMINATION

ACTION
PROGRAM
D

NORMAL
TERMINATION

Figure 9-3. Processing Successive Program-Initiated Remote Transactions



UP-9207 SPERRY UNIVAC 0S/3 9-10
IMS ACTION PROGRAMMING IN COBOL AND BAL

INITIATING DDP TRANSACTION (ACTIVATE)

9.6. 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.

IMS1 IMS2

ACTION ACTION
PROGRAMS PROGRAMS

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.

Initiating remote You initiate a remote transaction by identifying the remote IMS
transaction system (locap-name) in the output message header, building a

message containing a transaction code in your output message
External succession area, and issuing an ACTIVATE function call. You must terminate
required 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.

Processing response Action programs at the remote IMS system process your

message 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).
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COBOL format

BAL format

IMS1

ACTION
PROGRAM
A

EXTERNAL
SUCCESSION

ACTION
ROGRAM
B

EXTERNAL
SUCCESSION

ACTION
PROGRAM
C

NORMAL
TERMINATION

CALL ACTIVATE

IMS2

ACTION
PROGRAM
1

ACTION
PROGRAM
2

Figure 9-4. Issuing Muliple ACTIVATE Calls without Operator Intervention

9.7. INITIATING 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 follow.

COBOL format
CALL 'ACTIVATE'

BAL format

CALL ACTIVATE
ZGHCALL
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Here is a step-by-step procedure for initiating a remote
transaction:

Identifying remote 1 .
system

Building output message 2 .

Setting text length 3 .

Naming external successor 4

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.

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.

Move the message length to the TEXT-LENGTH field (ZA#OTL) of the
output message header.

Specify external termination and the name of a successor program at your
IMS system. The successor program can be the same program.

Issuing ACTIVATE call B. Issue the ACTIVATE function call.
RETURN function You don't issue a RETURN function call when you initiate a
not used remote transaction. The ACTIVATE function call terminates the

action program and sends the output message to the remote
system.




UP-9207 SPERRY UNIVAC 0OS/3 9-13
IMS ACTION PROGRAMMING IN COBOL AND BAL

RECEIVING A RESPONSE MESSAGE AT PRIMARY IMS

9.8. RECEIVING A RESPONSE MESSAGE IN THE SUCCESSOR ACTION

PROGRAM

Successor program When an action program issues an ACTIVATE function call and
receives message terminates in external succession, its successor program receives
When remote a message in the input message area regardless of whethgr the
transaction is remote transaction is successful. When the remote transaction is
successful successful, the successor program receives a response from the
When remote action program processing the transaction at the secondary IMS.
transaction is When the remote transaction is unsuccessful, the successor
unsuccessful program receives error codes in the input message area.

DDP-MODE field To determine whether the transaction was successful, test the

DDP-MODE field (ZA#DDPMD) of the program information biock.
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.

Processing successful When the remote transaction is successful (value ‘E’), you can
. response send a message to the originating terminal or issue another
ACTIVATE call to initiate another remote transaction.

Error causes 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; or

the remote transaction terminates normally but your program does not
receive the response message.

Processing You can continue processing your local transaction, perhaps

unsuccessful response issuing an error message to the source terminal.

Errors causing The only errors causing cancellation of the initiating transaction

cancellation of are succession errors. If an action program issuing a CALL

Initiating transaction 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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9.9. ERROR RETURNS FROM UNSUCCESSFUL REMOTE TRANSACTION

IMS sets error
code in input
message area

Input message
area error format

Error codes

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 2-byte class
code and a 2-byte reason code. When the class code is 0081,
an error message follows the error code.

The format of the input message area when IMS returns an error
is:

16 bytes

Variable

Table 9-1 describes the error codes and their meanings.

Table 9-1.

Errors Returned to Input Message Area when Remote Transaction Is
Unsuccessful (Part 1 of 2)

000C

Distributed data processing not configured

0003

0006 0004 Destination locap-name invalid or auxiliary function
specified

0006 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

0O00A 0001 Invalid function code. Submit software user report
(SUR).

000A 0002 Invalid name. Submit SUR.

000A 0003 Buffer not available. Retry.

000A 0004 Invalid data type. Submit SUR.

000A 0005 Invalid data length. Submit SUR.

0080 0100 Required header item missing. Submit SUR.

0080 0700 Message sequence error. Submit SUR.

0080 0800 Invalid mode of operation. Submit SUR.
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Table 9—1. Errors Returned to Input Message Area when Remote Transaction Is
Unsuccessful (Part 2 of 2)

0080 0AO00 Protocol procedure error. Submit SUR.

0080 0B0O Invalid header item. Submit SUR.

0080 0C00 Version not supported. Submit SUR.

0080 0D0OO0 Class of procedure not supported. Submit SUR.

0081 0000 Action program or IMS error at remote system.

Message text indicates specific error.

008C 0001 Error in transaction presentation control header.
Submit SUR.

0400 0001 Invalid transaction code specified

0400 0002 Shutdown in process at remote IMS

1000 0100 No sessions available. Increase DDPSESS specification.

1100 1800 No ICAM buffer available. Increase buffers in ICAM
network definition.

1100 1900 No session established. Submit software user report
{SUR).

1200 9900 Invalid request. Submit SUR.

1400 0000 Remote system shut down. Could be normal or error
condition.

NOTE:

If TRANSLAT=YES is configured for the action receiving the input message, class and
reason codes containing the values 81-89, 91-99, and A2-A9 are translated to the
values C1-C9, D1-D9, and E2-E9.

Abnormal termination The class code 0081 indicates that the remote transaction

of remote transaction abnormally terminated because of an IMS or action program
error. This class code is always followed by a reason code of

Three-line 0000 and a message text. The message text is one of the 3-line

termination message multithread IMS transaction termination messages documented in
the system messages programmer/operator reference, UP-8076
{current version).

Message formatted The 3-line transaction termination message is formatted for
for °€‘fplut to output to the source terminal. You can move this message to
termina

your output message area and send it to the source terminal
without additional formatting.
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An example of the input message area contents when
returns an error code of 0081 is:

16-byte-header 00810000 | 10010101 10034E01
Input message

area contents

- o . m— e -4

- -

IMA control header Error code DICE

TRANSACTION ABORTED.TRANS ID:id TERM ID:id

R

FIRST LINE OF MESSAGE

10040000 TRANS CODE:code.CURR ACTION:name.CURR PROG:name

v

DICE SECOND LINE OF MESSAGE

.. p—

10040000 REASON:error-description

~ o >y

DICE THIRD LINE OF MESSAGE

IMS
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10. Additional Special Features

10.1. DOWNLINE LOAD FEATURE

UTS 40/UTS 400 Downline load action programs load COBOL, MAC 80, or PLM

programs programs into the storage area of a Universal Terminal System
400 (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.

ACTION
PROGRAM

Store UTS programs in These UTS programs must be stored in the IMS load library - the

load library same load library that contains your online IMS load module and
action programs. If you configure the fast load 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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UTS 40

UTS 400 (COBOL)
(PLM) PROGRAM

PROGRAM

UTS 400
{COBOL)
PROGRAM
UTS 400
(MAC 80} IMS ONLINE
PROGRAM LOAD
MODULE

There are two ways of downline loading:

DLOAD downline load 1. Enter the transaction code, DLOAD, to activate the IMS
downline load action program, ZUKLOD.

ACTION

PROGRAM
uTs

PROGRAM ZUKLOD
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Action program 2. Write your own downline load action program.
downline load

USER

WRITTEN
DOWNLINE
LOAD
PROGRAM

DLOAD details For details of the DLOAD transaction code, see the IMS terminal
user guide, UP-9208 (current version).

Downline load Downline loading programs can be useful in numerous

applications 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.

Downline load To use the downline loading feature, generate a resident ICAM
environments 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.

Other UTS information Before using the downline loading feature, you should be familiar
with the UTS 40 or UTS 400 terminal description found in the
ICAM concepts and facilities, UP-8194 (current version), the
. Universal Terminal System 400 programmer reference, UP-8359
(current version), and the Universal Terminal System 40 COBOL
programmer reference, UP-8481 (current version).
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10.2. WRITING DOWNLINE LOAD ACTION PROGRAMS

Load to UTS main Suppose you decide not to call the ZUKLOD action program via
storage or auxiliary the DLOAD transaction code to downline load UTS programs.
storage

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.

00001 IDENTIFICATION DIVISION.
00002 PROGRAM-ID. LODPRG.
@0003 ENVIRONMENT DIVISION.
POP04 CONFIGURATION SECTION.
000085 SOURCE-COMPUTER. UNIVAC-0S3.
00006 OBJECT-COMPUTER. UNIVAC-0S3.
00007 DATA DIVISION.
00008 WORKING-STORAGE SECTION.
00009 77  LOD-MOD-NAME PIC X(8) VALUE 'MACPROG1'.
00010 77  BUF-SIZE PIC 9999 USAGE COMP VALUE 1000.
00011 LINKAGE SECTION.
00012 ©1  PROGRAM- INFORMATION-BLOCK. COPY PIB74.
00013 ©1  INPUT-MESSAGE-AREA. COPY IMA74.
00014 02  UTS400-RESPONSE-MESSAGE.
00015 3  UTS400-RESPONSE-DICE PIC X(4).
00016 3  UTS400-RESPONSE PIC X(4).
00017 @2  DEL-NOTICE-MSG REDEFINES UTS4®0-RESPONSE-MESSAGE.
00018 ®3  CONT-CODE PIC X(4).
00019 ®3  DEL-NOT-CODE PIC X.
00020 3  FILLER PIC XXX.
00021 2  TRANS-CODE-ENTRY REDEFINES UTS400-RESPONSE-MESSAGE.
00022 ®3  TR-CODE PIC X(5).
00023 3  FILLER PIC XXX.
00024 ©1  OUTPUT-MESSAGE-AREA. COPY OMA74.
00025 ®2  DOWNLINE-LOAD-MESSAGE.
00026 ®3  DOWNLINE-LOAD-HEADER PIC X(6).
00027 ®3  DOWNLINE-LOAD-TEXT PIC X(1000).
00028 ©1  CONTINUITY-DATA-AREA.
00029 @2  GET-SET-AREA PIC X(400) SYNC.
90030 PROCEDURE DIVISION USING PROGRAM-INFORMATION-BLOCK
00031 INPUT -MESSAGE - AREA
00032 OUTPUT -MESSAGE - AREA L
00033 CONTINUITY-DATA-AREA. |
00034 START-PROG.
00035 "~ IF TRANS-CODE = 'DLLPG' GO TO SET-PARA
ELSE

Figure 10-1. User-written Downline Load Action Program Sketch {Part 1 of 3)
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00037
00038
00039
20040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
20066
00067
00068
00069
00070
00071
00072
00073
00074
20075
00076
00077
00078
00079
00080
20081
00082
00083

IF CONT-CODE = 'CONT' GO TO TEST-DEL-NOTICE
ELSE
GO TO LOAD-STATUS-CHECK.
SET-PARA.
CALL 'SETLOAD' USING LOD-MOD-NAME GET-SET-AREA.
(Status code tests)
GET-PROG-CODE.

CALL 'GETLOAD' USING GET-SET-AREA DOWNLINE-LOAD-TEXT BUF-SIZE.|

IF STATUS-CODE > ® GO TO STAT-TEST
ELSE MOVE 'C' TO AUX-FUNCTION

MOVE 'CONT' TO CONTINUOUS-OUTPUT-CODE
GO TO EXTERNAL-TERMINATION.

STAT-TEST.
IFf STATUS-CODE = 2 GO TO EXTERNAL-TERM
ELSE
IF STATUS-CODE = 3 AND DETAILED-STATUS-CODE = 20
GO TO INVAL-REQ
ELSE

IF STATUS-CODE = 3 AND DETAILED-STATUS-CODE =
GO TO SMALL-DATA-BUF
ELSE
IF STATUS-CODE = 4 GO TO 1/0-ERR.
EXTERNAL - TERM.
MOVE '1BOE30323130' TO DOWNLINE-LOAD-HEADER.
MOVE 'E' TO TERMINATION-INDICATOR.
MOVE 'LODPRG' TO SUCCESSOR-ID.
CALL 'RETURN'.
AB-TERM.
MOVE 'S' TO TERMINATION-INDICATOR.
CALL 'RETURN'.
NORM-TERM.
(Send message to terminal)
CALL 'RETURN'.
INVAL -REQ.
(Send unsuccessful message to terminal)
CALL 'RETURN'.
TEST-DEL-NOTICE.

IF DEL-NOT-CODE = '81' GO TO GET-PROG-CODE ELSE GO TO ERR-ROUT.

LOAD-STATUS-CHECK.
IfF UTS400-RESPONSE = '39303030' GO TO NORM-TERM.
UNSUCCESSFUL-LOD.
(Generate error message)
GO TO NORM-TERM.
SMALL-DATA-BUF.
(Generate error message)
GO TO NORM-TERM.
I1/0-ERR.

Figure 10-1. User-written Downline Load Action Program Sketch {Part 2 of 3)
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00084
00085
00086
00087

00088

(Generate error message)

GO TO NORM-TERM.
ERR-ROUT.

(Generate error message)

GO TO NORM-TERM.

Figure 10-1. User-written Downline Load Action Program Sketch (Part 3 of 3)

UTS load module
name

SETLOAD function
call

GETLOAD function
call

Work area for SETLOAD
and GETLOAD

Data buffer area and
size field

Size field contents

End-of-file test

Process status code

Downline load action programs must contain the following:

7

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 cf 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 GETLOAD
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); and

process the status code in the program information block for
successful completion of the GETLOAD function call (lines
46-48 and 59-63).
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Successful GETLOAD If the GETLOAD function is successful, the downline load
processing program should:

Character in AUX- 1. Move 'C’ to the AUX-FUNCTION field (the first byte of the
FUNCTION FIELD 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.

Load code prefix 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.

Prefix for main Your downline load action program should move the 6-byte

storage load prefix, ~X'1BOE30323130°, into the prefix header
(DOWNLINE-LOAD-HEADER) to provide the header
information for loading the UTS main storage.

Prefix for auxiliary If the downline load is intended for the auxiliary storage
storage load device, your action program should instead move
X*1313nnnnnnnn’ into the prefix header

(DOWNLINE-LOAD-HEADER). Here ‘nnnnnnnn’ is a
4-character ASCIl 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.
Sending UTS 3. Send the message from the downline load action program
program code output message to the UTS terminal or auxiliary device using

the continuous output feature (lines 46 and 47).

Terminate downline 4. Terminate the downline load action program with external

load program with succession (i.e., place 'E’ in the TERMINATION-INDICATOR

external succession 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
17-20). This includes testing the delivery notice for error
and if an error occurs, moving an error message to the
output message area before terminating the program
normally (lines 73 and 86-88).
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Unsuccessful
SETLOAD/GETLOAD

Transfer record

Response message
from UTS terminal

Message header for
successful load

Message header for
unsuccessful load

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.

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

- 24 BYTES >
TERMINAL-ID DATE/TIME STAMP / 10101101} 01|39]|30(30]|30
4 8 . 2 / 2 m— mn—
- DICE
LENGTH UNUSED
UNSUCCESSFUL LOAD
— 24 BYTES >
TERMINAL-ID DATE/TIME STAMP / 101011011 01|39|30{34]| *
4 8 2 / D N nmm— —
TEXT-  unuSED DICE

LENGTH
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Unsuccessful load
error byte values

NOTE:

If you specify EDIT=NONE in the ACTION section, your program
receives these DICE characters. If you specify EDIT=c or
EDIT=tablename, or if you omit the EDIT parameter, these
characters are stripped from the message header before it is sent

to the program.

Table 10-1 defines the various error bit configurations (*) that
can be returned in the last byte of the message from the UTS

terminal.

Table 10-1. Rejected Load Error Byte Definition

7 Never set
6 Always set
5 Program cannot be loaded The UTS operator should initiate a power-on confidence
because previous program test from the controller or master station and,
did not clear program- upon completion of the test, the load should be retried.
loaded flag (LOADFL)
4 Load addressed to a UTS The load should be retried and addressed to
slave station instead of a the UTS master station.
master station
3 lilegal control code IMS error - submit SUR
encountered in program
2 Block overflow occurred in If main storage is available, the UTS operator
available/assigned main should assign the appropriate storage to the
storage program. The load should be retried. If main storage
is not available, the program should be
recompiled, addressing available storage.
1 Start address of block is not Use the control page to assign more main
in available/assigned main storage, and reenter your transaction code.
storage If insufficient main storage is available,
the program must be recompiled.
0 Addresses A and B not equal IMS error - submit SUR

*Numbered from right to left; i.e., bit 7 is the most significant bit; bit O 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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Handling UTS After receiving the response message, the downline load action
response message program Shou'd

1. interrogate the response message (lines 75-76) and send an
appropriate output message to the terminal indicating the
success or failure of the downline load; and

2. terminate normally, i.e., place ‘N’ in the
TERMINATION-INDICATOR of the program information block.

UTS response after When the action program downline loads a UTS program to an

auxiliary device load 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)

SETLOAD format 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:

s COBOL format

CALL 'SETLOAD' USING module-name save-area.

] BAL format

{CALL };SETLOAD,(module-name,save-area)

ZGHCALL
UTS program Module-name is an 8-byte field containing the name of the UTS
module name program load module to be downline loaded.
Save-area 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.

SETLOAD status codes 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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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.
10.4. LOADING THE UTS PROGRAM (GETLOAD)
GETLOAD format 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:

m COBOL format

COBOL format CALL 'GETLOAD' USING save-area buffer-area size.

] BAL format

BAL format CALL GETLOAD, (save-area,buffer-area,size)
ZGHCALL
Save-area 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 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 field Size is a 2-byte field where the lengtH (size) of the buffer-area is
stored.
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GETLOAD status When your downline load action program issues a GETLOAD

codes function call, IMS returns one of the following status codes and
corresponding detailed status codes in the program information
block.

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 1/0 error. XX is the error code {(in
binary) returned by the 0S/3
loader. Note that these error codes
are explained in the system
messages programmer/operator
reference, UP-8076.
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10.5. DISCONNECTING A LINE FROM AN ACTION PROGRAM

Line disconnect The line disconnect feature allows an action program to
feature 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 OPTIONS section. The line disconnect

feature is available only in a dedicated ICAM network, not a
global network.

Action program To disconnect a line after message transmission, the action
operations program must:

B place a continuous output flag (X'C3’) in the AUX-FUNCTION
byte (ZA#0OAUX field) of the output message header; and

m  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

ACTION PROGRAM

'C3' TO AUX-FUNCTION.
'E' TO TERMINATION-INDICATOR. HANGUP
'HANGUP' TO SUCCESSOR-ID.
'RETURN' .

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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10.6. INITIATING AN 0S/3 JOB FROM AN ACTION PROGRAM (RUN)

RUN function call 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

COBOL format CALL 'RUN' USING command-text.

] BAL Format

BAL format CALL RUN, (command- text)
ZGHCALL
Command-text 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 may not exceed 64 characters. The following
COBOL coding illustrates the statements needed in the action
program to use the RUN function call:

COBOL example WORKING-STORAGE SECTION.
77 CMD-TEXT PIC X(18) VALUE 'RV JOBN(JOBC), HIGH'.

PROCEDURE DIVISION.

PARA-10.
CALL 'RUN' USING CMD-TEXT.

The following coding illustrates the same statement in BAL:

BAL example 1 10 16

CALL RUN, (CMDTXT)

CMDTXT DC CL18'RV JOBN(JOBC) ,HIGH'
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11. Compiling, Linking, and
Storing Action Programs

11.1. PREPARING ACTION PROGRAMS FOR ONLINE PROCESSING

After you write a COBOL or BAL action program or subprogram,
you must. . .

What you must do Compile or assemble the action program or subprogram (11.1).
Link edit the program to create a load module (11.2).

Store the program in the appropriate load library (11.3).

P W N =

Identify the program to IMS in a PROGRAM section of the configuration.
(See the IMS system support functions user guide, UP-8364 (current
version).}

5. ldentify the load library in the job control stream at IMS start-up, unless
rograms are stored in the system load library, $Y$LOD. (See UP-8364.)

Scope of section 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 user
guide, UP-8065, and the appropriate language manual.
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11.2. COMPILING OR ASSEMBLING ACTION PRO#RAMS

Assembling BAL program

Compiling COBOL program

Sharable 1974 COBOL

program

Sharable extended COBOL
program

IMS language restrictions

Configuration requirements

Nonsharable 1974 COBOL
program

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 or
not the program is sharable.

Sharable and Nonsharable COBOL Programs

To compile a sharable 1974 COBOL program, include the job
control statement:

// PARAM IMSCOD=YES

To compile a sharable extended COBOL program, include the job
control statement:

// PARAM OUT=(M)

When you specify IMSCOD=YES or OUT=(M), the COBOL
compiler checks for IMS language restrictions and issues
diagnostics. For this reason, you should include this PARAM
statement even if you don’t need a sharable program. 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
and subprograms only in multithread IMS.

To compile a nonsharable 1974 COBOL program, include the job
control statement:

// 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.
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Nonsharable extended There is no special PARAM statement for compiling nonsharable

COBOL program 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:

149 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 and nonsharable COBOL action programs.

Table 11-1. Compiling Sharable and Nonsharable COBOL Action Programs

i

1974 COBOL | Include // PARAM IMSCOD=YES. | Include // PARAM CALLST=YES.
Compiler checks for IMS Assures proper linkages to IMS at
language restrictions. CALL interrupts. Compiler does not
check for IMS language restrictions.

Extended include // PARAM OUT =(M). No substitute for // PARAM OUT=(M).
COBOL Compiler checks for IMS Compiler does not check for IMS
language restrictions. language restrictions, generates

error message which can be ignored.

Volatile data area In the listing for a shared COBOL action program, the size of the
volatile data area is printed in decimal just before the COBOL
COMPILATION COMPLETE message. 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.

Size used for SHRDSIZE Use this size for the SHRDSIZE parameter specification in the

specification 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.
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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.

COBL74 jproc 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.

// JOB PROG1

//MYPROG COBL74 IN=(RES)
// PARAM IMSCOD=YES

/&

// FIN

Figure 11-1. Compiling a 1974 COBOL Action Program Using Jproc

EXEC COBL74 When you use the EXEC COBL74 job control statement, you

statement 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.

// JOB PROGZ2

// DVC 20 // LFD PRNTR
// WORK1

// WORKZ2

// WORK3

// EXEC COBL74

// PARAM CALLST=YES

/%

source program

Figure 11-2. Compiling a 1974 COBOL Action Program Using Standard Job
Control
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COBOL jproc

EXEC COBOL statement

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

COBOL jproc. In this example, the source program is embedded
in the job control stream, and the program is sharable.

// JOB PROG3

// COBOL

// PARAM 0OUT=(M)
/%

source program

Figure 11-3. Compiling an Extended COBOL Action Program Using Jproc

Figure

11-4 uses the EXEC COBOL job 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.

//
//
1/
1/
1/
1/
/1
/7
//
/&
1/

JOB PROG4

DVC 20 // LFD PRNTR

DVC 50 // VOL DISK®1 // LBL SRCLIB // LFD SRCIN
WORK1

WORK?2

WORK3

EXEC COBOL

PARAM IN=MYPROG/SRCIN

PARAM OUT=(M)

FIN

Figure 11-4. Compiling an Extended COBOL Action Program Using Standard

Job Control.
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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.

ASM jproc Figure 11-5 uses the ASM jproc and assumes the source
program, ASMPRG, is filed in the system source library, $Y$SRC.

// JOB PROG5
//ASMPRG ASM IN=(RES)

/&
// FIN

Figure 11-5. Assembling a BAL Action Program Using Jproc

EXEC ASM statement 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.

// JOB PROG6
// DVC 20 // LFD PRNTR
// WORK1

// WORK2

// EXEC ASM

/%

source program

Figure 11-6. Assembling a BAL Action Program Using Standard Job Control
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11.3. LINK EDITING ACTION PROGRAMS

When you can use LINK

Jjproc

LINK jproc format

Format for naming load
module

LINK jproc example

After you obtain a clean action program compilation or assembly,
you must link edit the program and store it in the appropriate
load library. We discuss load libraries in 11.4.

You can use the LINK job control procedure for a BAL program
or for a COBOL program compiled with PARAM IMSCOD=YES
or PARAM OUT=(M). You must use the EXEC LNKEDT job
control statement for nonsharable COBOL action programs.

On the LINK jproc, you must specify the OUT parameter to store
the action program in a load library:

// LINK action-program-name, 0UT={(vol-ser-no,Label)}
(RES,$Y$LOD)

For example:

// LINK MYPROG,OUT=(RES,$Y$LOD)

If you want to give the action program load module a different
name than the object module, use this format:

//load-module-name LINK object-module-name,
ouT= (vol-ser—no,label)}
(RES,$Y$LOD)

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 LINK jproc generates it from your OUT specification.

// JOB LINK
//CREDIT LINK MYPROG,OUT=(IMSVOL,LOADLIB)

/&
// FIN

Figure 11-7. Link Editing an Action Program Using Jproc
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Using standard job control  \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.

ENTER statement 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.
Example using Figure 11-8 shows a standard job control stream for the linkage
EXEC LNKEDT 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.

// JOB LNKEDT
// DVC 20 // LFD PRNTR
// WORK1
// EXEC LNKEDT
// PARAM OUT=$Y$LOD
/$
LOADM CREDIT
INCLUDE MYPROG()
INCLUDE ZF#LINK,S$Y$0BJ
ENTER MYPROG®

NOTES:
@ For extended COBOL, the object module name is appended with 00.

@ Required only for nonsharable extended COBOL programs.

Figure 11-8. Link Editing an Action Program Using Standard Job Control

Compile and link example  Figure 11-9 shows a job control stream for compiling and linking

using jprocs a 1974 COBOL action program, using both the COBL74 and LINK
jprocs. The action program is stored in the LOAD action program
library (see 11.4). The LINK jproc generates a device assignment
for the load library.
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// JOB COBL

//MYPROG COBL74 IN=(RES)

// PARAM IMSCOD=YES

//CREDIT LINK MYPROG,QUT=(IMSVOL,LOAD)
/&

/1 FIN

Figure 11-9. Compiling and Linking a COBOL Action Program Using Jprocs

Assemble and link example Figure 11-10 shows a job control stream for assembling and
using 7ta"d3’di°b linking a BAL action program, using standard job control. A
contro device assignment set is required for the output file, LOADLIB.

// JOB ASML

// DVC 20 // LFD PRNTR

// DVC 50 // VOL IMSVOL // LBL LOADLIB // LFD LOADLIB
// WORK1

// WORK2

// EXEC ASM

source program

/%
// WORK1
// EXEC LNKEDT
// PARAM OUT=LOADLIB
/%
LOADM PAYROL
INCLUDE ASMPRG
INCLUDE ZF#LINK,$Y$0BJ

Figure 11-10. Assembling and Linking a BAL Action Program Using Standard
Job Control
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11.4. STORING ACTION PROGRAMS IN A LOAD LIBRARY

One library for action
programs

When you use fast load
feature

Improves performance

Fast loading requires
LOAD library

Action programs loaded
from fast load file

When you do not use
fast load feature

Where to store
UTS programs

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 user guide, UP-8364 (current version).)
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; or

2. the library containing your online IMS load module. This
library is identified at configuration time by the LIBL
parameter of the IMSCONF jproc.

NOTE:

If you use downline loading (10.1), store your universal
termination 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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11.5. REPLACING ACTION PROGRAMS IN THE LOAD LIBRARY DURING
ONLINE PROCESSING

You can replace action programs in the load library while IMS is

Subprogram restriction online, whether or not you use the fast load feature. However,
you cannot replace resident subprograms during online
processing.

How to replace programs  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 user guide, UP-8062 (current
version).

Fast load requirement When you use the fast load feature, you must insert the
statement:

// DD ACCESS=EXCR

in the device assignment set for the LOAD library in the compile
and link or COR job control stream.

‘ Recompile and link example 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.

// JOB RECOMP

// DVC 50 // VOL IMSVOL // DD ACCESS=EXCR // LBL LOAD // LFD LOAD
//MYPROG COBL74 IN=(RES)

// PARAM IMSCOD=YES

//CREDIT LINK MYPROG,OUT=(IMSVOL,LOAD)

/&

// FIN

Figure 11-11. Recompiling and Linking an Action Program During Online
Processing

ZZPCH command 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
{current version).
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Adding action program Follow the same procedure to add an action program to the load
to library library that is missing at start-up. Of course, the program must
be defined in a PROGRAM section of the IMS configuration.

ALTER statement restricted When you use the fast load feature, do not use ALTER

when using fast loading 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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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

Termination and You can obtain two types of snap dumps:
CALL SNAP dumps

1. the termination snap dump

2. the CALL SNAP dump

Obtaining termination A termination snap is caused by action program termination

snap 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).

Obtaining CALL SNAP A CALL SNAP dump is caused by your program voluntarily

dump 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.

Edited and unedited IMS provides both edited and unedited snap dumps. In

snaps 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 shap
dumps.
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12.2. TERMINATION SNAPS

General breakdown 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 and multithread IMS.

EDITED HEADERS ' '
PROGRAM REGISTERS

INTERFACE AREAS

ACTION PROGRAM LOAD AREA

NN NN

TERMINAL CONTROL TABLE

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.
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Edited header data 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: e.g., USER
REQUESTED VOLUNTARY TERMINATION.

Register section 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

Registers with a voluntary ~ With a snap, i.e., S termination indicator, your snap dump

termination snap contains one set of 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 Cis bytes to

find registers 14, 15, and 0-12 in that order.

To arrive at the save area plus C,s locate the BAL program
information block DSECT field, ZA#PSAVE, which contains the
address of your action program save area. (See Figure 3-3 for
the BAL program information block DSECT.)

Registers with an On the other hand, if IMS terminates your action prog

abnormal termination abnormally, the snap dump contains two sets of registers
snap

User registers precede IMS registers and are labeled so they are
easily identifiable. Just above the user registers O-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 12-6 program status word,
EOEGOEO1 40

fr-)
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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.

Program 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 environment
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.

PROGRAM INFORMATION BLOCK
(PIB)

OUTPUT MESSAGE AREA
(OMA)

INPUT MESSAGE AREA
(IMA)

WORK AREA (WA}

CONTINUITY DATA AREA
(CDA)

DEFINED RECORD AREA
(DRA)

PROGRAM INFORMATION BLOCK
(PIB)

OUTPUT MESSAGE AREA
(OMA)

CONTINUITY DATA AREA
(CDA)

WORK AREA (WA)

INPUT MESSAGE AREA
{IMA}

DEFINED RECORD AREA
(DRA)

Figure 12-2. Relation between THCB and Interface 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.

Thread control block Also, the program information block (first interface area) in the
locations for single thread control block is located 20 bytes into the thread control
and multithread block in a multithread termination snap. In a sinlge-thread

termination snap, the program information block begins at the
first byte of the thread control block.

Terminal control block 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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12.3. CALL SNAP DUMPS

General breakdown

Edited headers
data

Layout Description

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.

MAIN STORAGE AREAS

{Only those named on SNAP function call)

Figure 12-3. Layout of a CALL SNAP Dump

There are three sections in each CALL SNAP dump:

Edited headers (for edited dumps)

IMS registers

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; e.g., USER INLINE SNAP.
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Register section The register section contains IMS registers only. No program
registers are shown. These registers are of little use to you.

Interface areas 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.

SNAP Function Call

Purpose of SNAP When vyou want to debug your action program without

function call terminating the program, use the SNAP function call. The SNAP
function dumps up to six noncontiguous main storage areas in
hexadecimal. Output is to the printer. COBOL and BAL formats
for the SNAP function calls are:

COBOL Format

CALL 'SNAP' USING start-area-1 end-area-1
[...start-area-6 end-area-6].

D BAL Format

ZGHCALL SNAP,(start-addr-1, end-addr-1[,...start-addr-6,
end-addr-61)
Start-area and The start-area-1 and end-area-1 parameters are paired for the
end-area COBOL CALL statement just as the start-addr-1 and end-addr-1

parameters are paired for the BAL CALL statement. The
start-area-1 is the data name of the beginning of the area to be
snapped and the end-area-1 is the data name of the end of the
area to be snapped.

Start-addr and For the BAL CALL macroinstruction, the start-addr-1 and
end-addr end-addr-1 parameters indicate the start and end addresses of
the area being snapped.

Six noncontiguous The SNAP function dumps up to six areas including the program

areas snapped information block, input message area, work area, output
message area, continuity data area, working-storage (COBOL),
and defined storage area (BAL).
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SNAP function and
naming areas to
be snapped

In the FIXSAM action program (Figure 12-7, 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 AND MULTITHREAD SNAPS

Order of interface areas 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.

Different DSECTs 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.

Shared code differences 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. 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 this table.
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LOCo LINE SOURCE STATEMENT
A9979+ LMuDTHCSH
goonog B9980+2ZTHDTHCB DSECT
B8998+
89982+¢ THREAD CONTROL BLOCK / SYSTEM 1t-ORMATION BLOCK
B9983+e
B9984e+e THREAD CONTROL SECTIUN
B99HE+e
B89y84+w
B89987+s INGERTED EGU'S Tu MATCH O05/7 NAMES
B99H8+e
SggonoL BOyA9+ZTH8YPIBA LU .
soenog B9993+2TuHPIBA DS A PROGRAM [NFORMATION BLOCK ADDR
900004 BY99I+ZT8TIMA  EQU .
820004 B9992+2TuHIMA LS A INPUT MESSAGE AREA ADDR
200no8 B9993+2TaTWA LQu .
8g0nGs B9FYH+ZTHHWA DS A WORK AREA ADDR
89000C B9595+2TaTOMA  EQU .
202n0¢C B94¢F46+ZTHHOMA LS A OUTPUT MESSAGE ARc,a ADDR
900012 BY997+2THTCOA QU .
6gonlo B9998+2TuHCDA S A CONTINUITY DATA AREA ADDR
200014 BS99+ 2ZTHTDRMA EwU .
90014 BD0000+ZTaHOKA US A DEFINED KECORD ARLa ADOR
%00018 BOCO1+2ZTuDOKEC LEQu .
0po0n18 BOOO2+2ZTAHDDRA 0S F DATA DEFINITION RLCORD ADDR
fapnic BO0J3+ZTasUBFL Ewu .
Caonic BOCCY4+ZTuHOFA DS F DEFINED FILE/SUBFILE PKY ADDR
Goon22 HCOOS+ZTBTFAM  cqu . '
300023 BOCO6+ZTBHFAN DS 4F FILE ALLOCATION naAP
toonie BOGO7+2THHNUMF bLiu s=2TuHFAM FILE ALLOCATION MAP LENGTH
£oonao BO008+ZTRTATA EQU .
8000233 BCCOY+ZTHHATA DS F ACTION CONTROL REC PTR
2¢on3y BCOLO+ZTRTPTA  Eau .
30034 BOCI1+ZTHHPTA US F PROG CONTROL TaABLE REC PIR
gooo03s BOGCL12+ZT8TPTAL LS F
$00n3cC BOCI3+ZTaTTTA tyu .
88an3cC BOOL4+ZTuauTTA DS F TERM CONTROL TA8 k¢C PTR
200040 BCO15+2ZTHHIOAY ©S F START OF VARIABLE 1/0 AREA
30Ccng4 BOO16+ZTUHPLA  US F PROGRAM LOAD AREA ADDRESS
Cogn4s BOC17+ZT8HBIQP S F BYPASS InTERRUPT (UEUE PTk
BOC18+e
BOC1lg+e EQUATES FOR 1ST BYTE OF LTaHBigP
3g0ncs B0020+2Z88SOLSH LQU X*UB* SHUTDOWN IN PROCESS
SgC004 BG021+288S0LAS twu X*04¢ AUTOMATIC STATUS
090n02 ACCZ2+78aS0LCO EQU X*02¢ ZZUP/ZZDWN COMMAND OUTSTANDING
¢eon01 BOC23+288S0LST EQU x'01ly SHUTUOWN TIMER
BOG24+»
28804C BOC25+ZTBHAIQL US XLl BYPASSED INTERRuUpT QUEUL LENGTH
200040 BCGZ26+ZABUSER EGu .
2035040 02 BCL27+2ZTHYSER  uC X'U* o USER FLAG
BoCZB+e
B0C29+e MUST ALWAYS BE ON Oupn OYTE BOUNDARY

Figure 12-4. Single-Thread Thread Control Block (Part 1 of 4)
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LOC, L1NE SQURCE STATEMENT
BOC30+s
BOC3l+» 80 = 1/0 HAS OCCUKRFED
B0032+w 40 = INITIAL SETTING FOR USER
BGC33+e 00 - IMS ACTIVE
BOC34+s = COUNT FOK TOTA; TIME
2CSNYE BCO35+ZTHTIND kuU .
800N4E d0C36+2TRHIND US xt.l CONTROL INDICATORS
80037 +»
BOC 38+ EQUATES FOR ZTaHIND
BOC39+e
coonen BOCHO+2ZTBHINSP LQU X?80¢ SNAP INDICATOK
taso40 BCCH1+ZTHHINER twU X'40' ERROn RETURN

8000029 BOCH42+ZT8HIND] EGU Xx'20¢ DELAYED INTERn L SUCCESSION
Copolo BOC43+ZT8RINEQ cyU Xx*1G EXPLICIT OuUTPUT

Gponos BOGCH4+ZToHINEX EWU X'08¢ EXTEKNAL SUCCeSSION

2¢ono4 BOCHS+ZTEHINCN EGU X*04* CANCELLED

¢Qono2 BOO46+7THHINIR QU X'02e INTERNAL REQULST TO FILE MGMT

0conG1 BOCH7+ZTaHINUP EQU X'Gle UPDATE PERFORMED B8Y THLIS ACTIoN
BOCHE+
O5004F BNO49+ZTHSYIND LS XLl CONTwOL INDICATURS

gnonao 80050+ZTILIST cQu Xx*o0* INTEXRUPT LISY IF SET

800n4D BOCL1+ZT8TOMR) ely x*40v o (F UN INUICATES REAV FROM TOMFOLE

egonze BOCS2+2ZT8TRSD  £QU X'20°* o RESEND = NO

goonic B3053+4ZT8YTOUT LWY x*10e USER TIME QUY

f000G8 YNCO4+ZTHESETL EQU X088

090064 BC2S5S+ZTBUSET X Wy x*04¢ USE THE TEXT 1y UMA ALTHUUGH TRANS WAS CNC
fponce BONS6+2TH2Z0PnN E sy x'02¢ INDICATES TO wwlTE ZZOPN TERM, RECORD

coons2 BCCS7+ZT8#PSSK ;S 9F
B0C58+#
BCNS9+e FILE MANAGEMENT ENTRIES
BOGAO+s
taon74 BACOLI+ITHTFC twu »
CooN74 BAC62+ZTHHFC s F BYTE O s OF PARAuS
AT os+e BYTE 3 § FUNCTI0i CODE
g0O0N7R BOOL4+ZTETUPDA EQU .
290078 BN065+ZTHHUPLA LS ¥ JNPROTECTED DTF AuDR
000n7cC BRObLL+ZTBTCR twy .
feen7c HOG67+ZTuHKkPLA 1S F PARAM L 15T AUDK
g8QGNAY BOCOB+ZTRTF WA £y .
fo008? 8269+ 2TaHF WA  US 384 FILE 1GnT wORK ARfA
bLGLT Y BOT70+2TEDMSL LS A TCT ADGE OF DMS RUN=UNIT
teanes ANC71+ZTa0MCA S A DOMS = DM(A ADDKESH
BOCT7 2+
BbOlT73+e SAvE AREAS
BOCT4ee
BOCTHee
BNN764+e
20094 S0077+Z1aSADM S 18F DATA MAaNAGEMENT (AVE AREA
tecnoC BOO78+ZVY8HSALK 0S 18F INTERMaAL REQUEST SAVE AREA
bANT 9+
BOCB0+e SYSTeM IHFQORMATION SgCTION
wNlHdl+e

Figure 12—-4. Single-Thread Thread Control Block {Part 2 of 4)
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LOCe | LINE SOUKCE STATEMENT
600124 BOCB2+4Zb8STIDT LS F TRANSACTION CODE T.BLE

000128 ©BO0B3+ZBHSACT  OS F ACTION CUNTROL TAbLE

0o012C BOCB4+ZBBSFCT 0S ¥ PROGRAM CONTROL TABLE
C00130 o00BS5+/88SFCTI 05 F FILE CONTROL TaBLt INDEX
000134 BOCB6+ZBBSTERM LS F TERMINAL CNTL TBL ADDR
Ceo138 80087+ZBeSNCT] DS F DEF FILE CONTROL TABLE
00013C BOG38+ZBASFADR LS F 1Ms LOAD ADDRESS

200149 80089+ 2ZB8SAVAL US F AvalLAglLE LIST ADURESS
000144 BO09N+ZBASTCS 0OS F TERMe CONTROL SECITION
Coo148 BNOYl+ZB88SIMB DS F INPUT MESSAGE BUFFER

0D014C B0092+ZB#SI0AE OS F 1/0 AREA END ADDR

Ce01SC BCO93+ZB#SESAD uS A ADDR IMS SESSION STATISYICS
Boo154 ©B0O094+Z88LO0UTH US H LARGEST OUTPUT MSu.

000156 B0095+ZBRLINM 0SS H LARGEST INPUT MSGo.

000158 ©BO0P6+IBALOMT]I 0S 4C LARGEST OQUTPUT M5Ge=TERM IDe NAME

J0015C B8RO97+ZbaLIMT] LS 4C LARGEST INPUT MSGe=TERM IDe NAME
000160 BCOY8+ZBESMLL DS H STANDARD MESSAGE LINE LENGTH
000162 300Y9+ZBUSMNL  OS H STANDAXD MESSAGE NUMBER OF LINES
099164 BCI00+ZBESIMBL US H INPUT MESSAGE BUFFER LENGTH
000166 B80101+ZB8TMCCA DS H NUMBER OF TERMS Ii ICAM CCA
800168 BD102+288STOF  uS XLl o USER TIMEOUT +) AG
090169 RKNI1D3+7B8SOLOF S xLl CONTROL INDICATURS FOR AUDIT
BO1D4+e
B0125+ EqUATES FOR 2BaSOLUF

000082 B0106+268S0LUP EQU X*80¢* UPDATING PERMITTED
900042 450127+28850LA1 EQu Xx'40* AUDIT MODULE INCLUDED
BN1N8+s (BEF IMAGES, TR FIL¢S)
C000N23 B0109+Zu#SOLKD Equ X*20s ROLLBACK PROGRKAM / FlL_E DOWN
CO0N1I0 RAO11U+ZB8SOLSYU EQU X*10* SUPPRESS UPDATES
000008 35111+Z6#S0LT8 EQU Xx*'0B* AEFORE IMAGES TRACELD
COO0N04 BNn)112+ZB8SOLTA EWu x*04e AFTER IMAGES IRACED
900002 3c113+ZBaSO0LTI Equ x*'02¢v INPUT MESSAGES TRACED
000001 80114+4B#SOLTE EQU Xx*01v 1/0 ERROR TRACE FILE

HNl15+e
00016C 89116+ LS oF
BOil7+s
C016C BNI1B8+Za8FLGL DS X o FLAGI OF STARTUP

000082 BO119+Zb8STRIN EWU X*80*' « STARTUP ACTivE
000040 b0D!120+ZBRTCRSH EwU X*40¢ o¢¢TRCFILE=CRASH

800N20 @an121+288TEXT twu X*20¢ ¢¢TRCFILE=EXT

000160 B0122+Z88FLG2 0S X oFLAG FOR TOMFILE

000082  5Q123+2e88TOMUP QU Xx*80¢ « TOMFILE CONF jGURED
%00N01  bQ124+ZBaTOMER EWU ¥*0l* o ERKOR ON TO# FILE
€00N02 ©2125+208TOMNT LQU x*02+ o DO NOT TRACE TOMFILE

COCI1AE  uC126+20#FLG3 oS ¥ oFLAG FOr TYPE OF wESTART

£og0N0!l  nBN127+28814DCL kWU A1t «START=CLEAN

000002 HN128+ZBRINDWA i) X*02¢ +START=wARM

2Cc3004 ©60129+ZB2INDCO Egu x*04¢ +START=(COLb

C0016F 3C130+Zb8FLGY  0S x bUMS FLAG RYTE

820N82 BJ131+288IHMSDM Ewu x*383¢ IMS HAS MADE o REQUEST TO OMS
T90042 BN132+2820MSOC cwU X*43¢ DMS nAS TERMINATED :
COON22 BC133+238NMSRU EqU Xx*23* DMS wUN-UNIT cxISTS

Figure 12-4. Single-Thread Thread Control Block {Part 3 of 4)
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IMS ACTION PROGRAMMING IN COBOL AND BAL

SINGLE THREAD CONTROL BLOCK

LOC.
goont 2
LLIGTE]
¢eo170
300082
0¢0049
2000293
¢oonos8
000004
0po171
Goo174
¢00178
00017¢C
000180
000182
000184
000188
0p018C
200199
800194
800198
€0019C
80019¢C
00019¢C
000000

L INE SOURCE
B0134+29081MSNA
BQ135+Z8B8DMSNA
BD136+2B8FLGS
BCL37+ZB8KAT
B0138+Z88STATS
BC139+288SFSEN
BO140+ZBnGLB
BQ141+2Z8uDED
B0142«
BO143+28nLPCT
BOl44e2B88L ACT
BO146+Z8Bu AD
B01446+ZBRNLST
BO147+
BO148+LCuCCA
BOI49+ZCH_OCAP
80150+2ZBuMDICE
BOLIS1+2B8yNOEF
BN152+2ZRnNpDATE
BO153+ZbuSESLN
BC1b4+2Q8THFIN
BO155+ZTuHLEN
BO156+ZTHTLEN
80157+2Cr] 1P

STATEMENT

EQU X*10¢ IMS NOT ALLOWEn ACCESS TO DMS
EQU Xx'08¢ DMS [S NOT THERE

vs xt1i

£Qu X*H80Y KATAKANA CONFIiGURED

tQu X*4Ce STAT[STICS AT SHUTDOWN

£Qu x*2G* SFS gMABLED

EQU X*08¢ GLOBAL NETWORK

EQU X'04s DEDICATED NETWnRK

Ls XL3 yNUSED

0S F LAST PCT ADURESS

DS F LAST ACT ADORESS

DS F LAST LOAp AREA ADURESS

LS H INTLIST=N VALUE

oS xL2 UNUSED

vs F CCA NAME

DS F LOCAP NAME

s f OICE=SCREEN CLEAR/MSG POSITION
vs A POINTER 10 TRIDT 10 PROCESS UNDEF.TRANSeCONES
0ns F TOOAY®*S yATE

us Ff LENGTH=SESSION TABLE=~ZSTAT

oS OF o THIS TAG MUST STAY AT END
EQu #=72TgOUTHCE LENGTH OF THCB

EQu ZTaHLEN

CSECT

Figure 12-4. Single-Thread Thread Control Block (Part 4 of 4)
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MULTITHREAD CONTROL BLOCK

LOCe

000000
000000
000004
000008
000009
000004
000004
oooo0B

00000C
0gool0
0oo014
000018
BoooicC
000020
000024
0g0028
0o002¢C
0gooap
000034
900020
000054
000058
00005¢C
000060
000064
6oo0né8
00006C
000074

Ocoo7s
00076
-0o0078
000074

LINE SQURCE STATEMENT

2628 PRINT GEN

2629 ZMaDTHCB

A2630+ZT8DTHCE DSECT

A2631+ZTRTHQPT DS F o NEXT THREAD IN QUEUE POINTER

A2632+ZTaNTHCB DS F o« NEXT THREAD FOR SCHEDULING

A2633+IT8THURF DS X s« URGENT FLAG 0 - ROUTINE

A2634+2TRTHRDF LS X o THREAD READY FLAG 1| = READY

A24635+2T8DpWALT DS OX BIT O INITIAL THREAD WAIT FLAG = wAIT
A2636+ZT8REGRS DS X BIT 7 RESTORE REGISTER FLAG O = YgS
A2637+2T81ECB3 DS X BIT O CANCEL FLAG 1 = CANCEL

A2638+¢ BIT 2 OUTPUT MESSAGE GENERATED BY 7G8MTMSO
A2639+0 BIT 3 INTERNAL CANCEL INITIATED

A2640¢ BIT 7 1ECB FLAG ! = 3wWORD
A2641+ZTRTHSVR DS F + THREAD SAVE AREA REGISTER

A2642+2TRTHRAD US F « THREAD RETURN ADnRESS

A2643+2T8TPIBA LS A PROGRAM INFORMATION BLOCK ADDR

A2644+2T8TIMA DS A INPUT MESSAGE AREA ADDR

A2645+2ZT8TWA LS A WORK AREA ADDR

A2646+2TBTOMA LS A OUYPUT MESSAGE AREa ADDR

A2647+¢2ZT8TCDA DS A CONTINUITY DATA AKEA ADDR

A2648+2ZTu8TDRMA LS A DEFINED RECORD AREA ADDR

A2649+2T8DDREC DS A DATA DEFINITION RECORD ADDR

A2650+2T8SUBFL DS A DEFINED FILE SUB=FILE DESC ADDR

A2651+2TaTFAM 0US 8F FILE ALLOCATION MaAP

A2652+ZToTNUMF EQU e=ZTaTFAM FILE ALLOCATION MAP LENGTH
A2653+ZT8TATA DS A ACTION CONTROL TABLE RECORD ADDR

A2654+2T8TPTA DS A PROGRAM CONTROL TABLE RECORD ADDR
A2655+2T8TPTAL 0S F

A2656+2T8TTTA DS A TERMINAL CONTROL TABLE RECORD ADDR
A2657+2T8TIMB DS A INPUT MSG BUFFER ADDR

A2458+ZTRTEDIT DS A EDIT TABLE ADDR

A2659+ZT#TRID 0S5 CL8 TRANSACTION ID

A2660+2TBTIND 0S xL1l CONTROL INDICATuRS

A266) ¢ BIT O TERMINATION TYPE 0 NORMAL
A26b2¢e 1 ABNORMAL
A2663+9 817 2 ERROR RETURN 0 NO
A26644+0 1 YES
A2665+¢ BIT 3-4 INTERNAL MESSAGE CONTROL:
A26b6+® 00 END ACTION oR END TRANSACTION
A2667 ¢ ol EXPLICIT OUTPUT

A2668+e 10 DELAYED INTERNAL SUCCESSION
A2669+8 11 CANCELLED

A2670+s 8IT S INTERNAL REQUEST INDIC FnR FM
A267 )+ 1} NO
A267 2+ ] YES
A2673+e BIT 6 OUTPUT IN PROCESS

A267 4+ 81T 7 OUIPUT WAITED

A2675+4ZT8TER® DS X ERROR CODE NUMBER

A2676+2TaTES DS H RELATIVE ACT RECOkn ADDR

A2677+21CuSFSSC DS H INPUT sTATUS BYTE COUNT

A2678+2CHITLN DS XLl xTION FLD LEN CTR=INVALID TRANSACTION

Figure 12-5. Multithread Thread Control Block (Part 1 of 2)
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IMS ACTION PROGRAMMING IN COBOL AND BAL
MULTITHREAD CONTROL BLOCK
LOCe LINE SOURCE STATEMENT
oooo7e A2679+2C8SFSID DS CL&6 SUCCESSOR=ID FOk REBUILD
A2680+¢ FILE MANAGEMENT ENTRIES
A2681+e PARAMETER LIST FOR SUBTASK
Co0084 A2682+2TRTBA DS A BEGIN ADDR
g8pooss A2683+ZTHTRPLA DS A REQUEST PARAM (IST ADDR
0gposc A2684+2T8TFC DS A BYTE O = & OF PARALS IN LIST
A2685++ BYTE 3 = FUNCTION COnE
000090 A26846+2ZTRTUPDA DS A UNPROTECTED DTF ADDR
600094 A2687+ZTHTCR DS A COVER REG
A2688+9 OTHER
¢goo98 A2689+ZTHTFWA DS 3A WORK AREA
0000AY4 A2490+2THTSAV] DS 11A SAVE AREA 1
000000 A2691+2ZTBTSAV2 DS 11A
go00D0 A2692+2T85AVS  EQU IT8TSAV2 SAVE AREA S
0000F8 A2693+2THSAVES EQU 2T#SAVE+40
0000FC A2694+ DS JF*0r
eooyl8 A2695+ZTHTSAVY DS 18A SAVE AREA 4
00016C A2696+ZTBTSAVI DS 11A SAVE AREA 3
00018¢C A2697+2ZA8PSSK DS 9F
coo1BC A2698+2ZTHTFLA DS F REQUIRED BY IRAM
000184 A2699+2ZTHTF1 0S F APPLeMANAG.
gooiB8 A2700+ZTH8YTF2 DS F FLAG BYTE
gooiB8 A2701+ZT8SYIND EQU ZTeTF2 FLAGS
Opoo4e A2702+ZT8TOMRD EQU X*'40¢ INDICATES TOM oEAD .
000004 A2703+ZT®2Z0PN EQuU Xx*04¢ INDICATES TO0 wRITE ZZOPN TERM. RECORD
000001 A2704+2ZT8RDF EGU X'0l* MIRAM RE-READ FlLAG
0001BC A2705+ZTRyDMCA DS A USER PROGRAM DMCA ADDRESS
gooice A2706+2ZTHIDMCA DS A IMS INTERNAL DMCA ADDRESS
8o01CH A2707+27T8S1BA OS F SIs AUDDRESS
gooi1C8 A2708+ DS oF
O0coics A2709+ZTRTLEN EQU «=2TuDTHCB LENGTH OF CONTROL BLOCK
000000 A27104Z080UTMT CSECT

Figure 12-5. Multithread Thread Control Block (Part 2 of 2)
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SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE

LOC. LINE SQURCE STATEMENT
2712 ZMaDTCTY
000000 A2713+2C8pTCT DSECT sees TERMINAL CONTRAL TABLE RECORD sees
A2714+» ’
200003 A2715+ZC8LINK DS F ACT LINK To NEXT TCT IN QUEVE
0co0004 A2716+2CaTID LS XL4 TERMINAL ID
tooo08 A2717+2CuTAL DS F REL ADDR SOURCE TCT (0S/3)
00000C A2718+ZC8TALT DS F REL ADDR ALTERNATEL TCT (0S/3)
cooole A2719+ZCoTTTA DS F CORRESPONDING TTT ADORESS
090014 A2720+2CaTESR DS F SUCC ACT REL ADDR = ROLLBACK
ggonls A2721+2CnTCOL DS H CONTINUITY DATA LENGTH
000014 A2722+2C8TLN LS xLi LINE NUMBER
goools A2723+ZC8TTST  pS xL7 STATUS BYTES
goools A272442CnTST LQu ZCRTTSTY
A2725+%
A2726+% EQUATES FOR ZCuTTST/ZCuTST
A2727+¢
¢noosp A2728+ZCHBTTLST EQuU X*80¢ LAST TCY
ULTGET] A2729+ZCH8TTTMD EQU x*40°* TEST MOOE
000020 A2730+2C8TTUM  EQU X*20* URGENT MESSAGE, ACTION
000010 A273]1+2CoYTDWN EQU X*10* TERMINAL DOWN
000008 A2732+2CHTTHLD EQU x'08* HOLD TERMINAL
Cooo04 A2733+2CaTTUT  EQU X'04¢ URGENT TERMINA,
000002 A2734+2CuTMWR  EQU X*02v MSG wAlT (FOR ZZTST) RECEIVED
goo0001 A2735+2CHTMTC  EQU x*'0le* MWRITE FOR 227sT {SINLGE THREaD)
800001 A2736+2CBTOMW  EQU X*01" OUTSTANDING MWRITE (MULT1 THREAD)
A2737+¢
20ooicC A2738+ZCaTST!  EQU ICaTsT+1,1
A2739+»
A2740+» EQUATES FOR ZCu7STI]
A274149
cooose A2742+Z2CoYTIM  EQu x*'80¢' INTEKACTIVE MuDE
000040 A2743+2CoTTMT  EQuU X'40" MASTER TERMINAL
000020 A2744+2CnTALTS EQU x*20* ALTEKNATE TERM SPECIFIED
000010 A2745+2C8TTRC  tQu X*10¢' ROLLBACK COMPLFTE
000008 A2746+ZCHTTMWS EQU Xx*08¢ IMS SENT MSG walT
€00004 A2747+2CaTTBTH EQU X*04¢ BATCH TERMINAL
000002 A2748+ICBTTRP  EQu x'02+ ROLLBACK IN PrROCESS
000001 A2749+ZCBTTMS  EQU x?01* MSG TO ORIG TERM SENT
A2750+%*
800010 A2751+2C8TST2 EQuU 2CBTSTl+],
goooto A2752+I(BTPRSF LQU 2CaT5T2
A2753+9
A2754+% EQUATES FOR ZCHTST2
A2756+¢
Sooose A2756+2CBTTUNS EL4U x*80Y MWRITE I1SSUED FROM ZOBUNSMT MODULE
800nN42 A2757+2CuTTREL LU x*40¢ RELEASE BUFFEr AT MWRITE COMPL
800022 A2758+2C8TPRMQG EQU Xx'20+ MSG IN GQUEUE
200n1¢C A2759+ZCHTPRMP ELQu X'10+ MSG IN PROCESS
toooGs A2760+2C8TTSTA EQU x*'08¢ SEND AUTO STAT;;S MESSAGE
£00004 A2761+2CRTCONT tQu X*04%¢ CONT[NUOUS OUIpPUT REQUESTED
ggonoc2 A2762+2CHTDELN EQU X*02+ DEL NOTICE - acTlioN To BE SCHED

Figure 12—-6. Single-Thread and Multithread Terminal Control Table {Part 1 of 5)
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IMS ACTION PROGRAMMING IN COBOL AND BAL
SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE
LOCe LINE SOURCE STATEMENT
800001 A2763+2C8T0I1QG EQU X*'01ls OUTPUT GENERATED FOR INPUT QUEUING
A2764+»
CooolE A2765+2C8TST3  tauy 2CHTST2+4,1
A2766¢s
A2767+% EQUATES FOR ZCuTST3
A2768+e
2ooose A2769+2CBTTDR  EQU Xx'60¢ DISCONNECT REWUESTED (S/T)
000047 A2770+2CHTTQNE EQU X*40% TERMINAL'S LOw QUEUE NOT EMPTY
8coo029 A2771+ZCR8THDRS EQU X*20* OUTPUT HEADER cAVED
200010 A2772+2CHTIDN  EQU X*10* INTERNAL DELIVERY NOTICE
€o0008 A2773+ICHTIGM EQuU X*08¢ IMS GENERATED ERROR MSG
€c0n04 A2774+2CRCOLIP  EQU x*04¢ CONT[NUOUS OUIPUT IN PROCESS (M/T)
0080002 A2775+2CHTNRDY EQU Xx'02¢ NO IMS READY MSG TO THIS TERMINAL
£00001 A2776+ZCBTUNAC EQuU x*'01* SEND UNSOLICITED QUTPUT INDICATOR
A2777+» FOR SWITCHED MESSAGES AT ACTJON END
A2778+e
0coolF A2779+2CaTSTY QU 2CuTST3+1,1
A2780+¢
A2781+e EQUATES FOR ZCaTST4
A2782+s
cooose A2783+4ZCHERMEX EQU  Xx'80' A/M GENERATED ERROR MSGe
goo040 A2784+ZCusSFSRB EQu X*40¢ REBUJILD ALLOWED BY A/P
2eoo20 A2785+2C8ABTDY EGU X*'20¢ ABORT DYNAMIC SESSION
000010 A2786+2CHDYTWD EQU X*10* ABORT TERM WINDOW
Coooo08 A2787+7CasIGN  EQuU X*08¢ SIGN ON FOR DYNAMIC SESSION
¢ooo004 A2788+ZC8ATTR] EQU X*04s TERM HAS CONFIGe ATTRIBUTES
egon02 A2789+¢2CB8CONSL EQuU X*02 CONSOLE TERMINAL
€tgono0l A2790+2CHCNTRD EQU x*0l* OUTSTANDING TCS/DISKETTE READ FUNCTION
A2791 +e
ggon20 A2792+2C8TSTS EQU 2CaTS5T4+1,] DMS FLAWS
A2793+s
A2794+e EQUATES FOR ZCxTSTs
A2795+9
0opos6g A2796+ZCHBIMPRT EQU x*80¢ ISSUED IMPACT FOR ACTION
0000402 A2797+ZC8DEPND EWU X'40¢+ DEPART PENDING
000040 A2798+2C8DEPRT EQU X'40¢ ACTIQN ISSUED DEPART
Copo20 A2799+ZC8DMSUP QU X*20* ISSUED DSM OPcN FOR UPDATE
8oon29 A2800+ZCaBgND tQu X*20¢ BOUND/UNBOUND STATE
9coo0l¢C A2801+2CBUBPND EQU X*10* UNBIND PENDING
Copoos A2802+2C8DMSRO EQuU X'08y DMS FORCED DEFPART wITH ROLLBACK
000004 A2803+ZCupMSUB EWU X'04°* DMS RUN UNIT UNBOUND
800008 A28T4+2C8BUPDRU LQU X*'08¢ OPENED FOR UPUATE IN THIS RUN=yUNIT
Coooou A2805+2CHyPOTD EQU X*04¢ UPDATING RUN-UNIT IN THIS SUCCESS UNIT
000002 A2804+2CHTCALL EQU x*02+ FUNCTION CALL/TERMINATION CALL
o001 A2807+ZC8DMSDR EQU X*01l* DMS REQUEST VIA DeReMs
A2808+¢e
Dooo21 A2809+Z(8TST6  EWy ZCuTSTS+1,1 OMS FLAGS EXTENSION
A2810+e
A28l EWUATES FOR ZCaTSTs
A2B12+
Copose A2813+2CHDMSER EQU X*80¢ DMS ERROR [N KUN=UNIT
Coo040 A2b14¢ZCBWRK] EQuU x*40¢ TEMPORAKY FlLAG #1

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 2 of 5)
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SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE

LOCe LINE SOURCE STATEMENT

800020 A2815+ZC8WRK2 EQU X*'20¢ TEMPORARY FLAG ®#2

cooole A28146+Z(H8TTMDF EQU Xx*10* MDEFER ISSUED OR THIS TERMINAL
A2817+¢ THE FOLLOWING STATUS BYTE TAGS ARE NOT CLEARED wHEN A G OBAL
A2818+¢ NETWORK DYNAMIC TERMINAL DOES A $SSOFF

A2819+e ZCuTTLST
A2820+¢ ZCaTTUT
A2821+» ZCaTTMT
A2822+» ZCuTNRDY
A2823+» ZCuTUNAC
A28B24+» ZCaATTIRI
A2825+¢
A2826+0
000022 A2827+2CHpDPST 0S X ODP STATyUS BYTE
A2828+¢
A2829++ EQUATES FOR 2CxDDPST
A2830+¢

Ocoos8o A2831+ZCBREMTR EQU X*80¢* REMOTE TRANS

¢o0040 A2832+ZC®#FSOUT EQU X*40°¢ FIND SESSION U, TSTANDING
0900290 A2833+42C8PSEDO EQU X*20* PSEUPO TCT

000018 A2834+2CapDPOT EQU X*10* MWRITE FOR DDP

A2835+¢
€soo023 A2836+2C8DDPMD DS x DDP MODE
A2837+
A2838+s EQUATES FOR ZCuDDP MQODE
A283G+e
goooDY A2840+2CupTR EQuU C*'R* DIRECTORY TRANS., ROUTING
0000C! A2841+2CoPTRA  EQU C*'A* PROGRAM TRANS, ROUTING = ACTIVATE

8000C3 A2842+2C8PTRC  EQU C'C* PROGRAM TRANS, ROUTING ~ ABORT/CANCEL
ggoocs A284342C8pTRE EQU C'E* PROGRAM TRANS, ROUTING = END

A2844+»
tooo24 A2845+ZCuSFLAG DS xL1 GENERAL SFS FLAG BYTE
A28446+0
A2847 ¢ EQUATES FOR ZCaSFLAG
A2848+s

000082 A2849+ZCBINFMT EWU X*80v INPUT FORMAT
000047 A2850+ZCE2DYNM  EQU X*40* DYNAMIC MEMORY
J00n20 A2851+2CaSFBTY EQU X'20* SFS FLAG )
Ooooli? A2852+ZC81TCF  EQU X*10* INVALID XTION
gcoo08 A2853+2CasFBT2 EQU x*08* SFS FLAG 2

A2854+
800025 A2855+2CnSFIRC US XLl SFS INPUT RETRY ~OUNT
A2856+¢
8go026 A2857+ DS Xt2 uNUSED
geoo2s8 A2858+ZCHTRCTA DS A TRCT ADDR
ggon2c A2859+2(8TQE 0s F CANCEL L|INK
00032 A2860+Z2CHPRFT DS F DISPL TO PROCESS FILE TABLE
090034 A286]+2C8PQCNT 0SS H PROCESS GUEUE COUNT
0¢0036 A2862+ICBMQCNT DS XLl LAST ICAM SV(C
000037 A2663+2CHTDELS LS XLl DELIVERY NOTICE gTATUS
8eoo3es A2864+2CHLGCNT DS H LOW QUEUE COUNT
Coo03A A2865+7CHTIN LS H TOTAL INPUT COUNT
08003cC A2866+ZCBTINT DS H TRANSe INPUT COUNT

Figure 12-6. Single-Thread and Muitithread Terminal Control Table (Part 3 of 5)
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SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE

LOCe L INE SOURCE STATEMENT -
£8003E A2867+2CBTTCM DS TERM COMMAND COUNT
So004c A28468+ZCHTINCH DS TOTAL NO, INPUT CuARSe
Cooo44 A2869+ZCHTOTCH DS TOTAL NO. OUTPUT (CHARSS
Copo4s A2870+ZCHTOC us TOTAL QUTPUT COUNI
Co004A " A2871+2C8BTOMS2 DS SOURCE TERM O/P M5Ge SIZE
ggoo4cC A2872+7CBTON (V3 TIMER LINK
tooos0 A2873+ZCHBIML us INPUT MESSAGE LENGTH
¢gons2 A2874+2CH0OML us OUTPUT MESSAGE LENGTH
cooo54 A2875+ZCBTML DS TIMER MESSAGE LENGTH (0S/3 MeTe!
A287 6+ 0S/3 SeTe USES ZCHCOSEQR INSTEAU OF zCaTml
cponsH4 A2877+2CuCc0SEy EQuU ZCuaTML C/0 SEWQW COUNT (0573 SeTe ONLY)
Cg005e A2878+ZCHDML DS H DOP MSGe LENGTH
800058 A2879+7ZCBIBF LS INPUT  BUFFEK AUDDK
£0005¢C A2880+2CHORF 0S QUTPUT BUFFER ADDK
0Q004C A288B1+2C8BTBF Ls TIMER BUFFER ADDkK
000064 A2B82+7CHDBF DS DDP BUFFER ADDn

IIrMrimmMmIx

» P> > >

Coones A2883+2C8pPREL DS A DDP BUFFER RELEASL ADDR
€0006C A2884+42CH8TDELC DS XL4 USER CONTINUOUS AUTPUT CODE
¢coo70 A2885+2CusFSTC 0S A SFs TERMINAL CLAS> ENTRY ADDR
Coon74 A28BB6+ZCuSFSFN LS cL8 SFS FORMAT NAME
€ooo7¢C A2887+2CBSESAD DS A SESSION STAT TaBLt ADDR
tgooses A2888+IC8SESID LS F SESSION 1D
tooosy A2889+ZCHTDMEM 0S F SFSs DYNAMIC MEMORY ADDR
foones A2890+ZC8TTRID LS CL8 TRANS D (INITIA, DATE/TIME) .
800088 A2891+2C8TRID Eqy ZCaTTRID 0S/4 TAG
8g0098 A2892+LCHBDLCNY LS # IMCc DEADLOCK DETECTION COUNT
800092 A2893« bsS H UNUSED
€00094 A2894+2CnTCB DS A THREAD CONTROL BLUCK ADDR
000098 A2895+ZCnTL] vs 8F TRANS LOCK INDICATOR
0ocnR8 A2896+ZCBTAUM DS 8F AUDITED UPDATE MaP
A2897+0ee ZCuTL] AND Z2CHTAUM MUST AGREE A1TH ZTH#TNUMF IN THE THCB
¢onoDs A2698+ZCBTTEXY US CL8 TRANSLATED TERM cMD/TRANS CODE
€oono8 A2899+ZCRTCODE EQU ZICHTTEXT 05/4 TAG
CO00ED A2900+2C2TDDRC DS ¢L1 DDR NAME 1D CHAR (HIGH BYTE = x'fFD?)
A29Ci+ses THE AQOVE FIELD IS DEFINED IN 0g/4 BUT NOT TAGGED
CoooE L A2902+2CuTDDRN DS cL7 DATA DEF REC NAMFE
8QoonEs A2903+ZCe2TDFN US cL7 DEFINED FILE NAWE
CO00EF A2904+ DS X UNUSED
€000FC A2905+ZCBTES DS F SUCC ACT RECORD RtLATIVE ADDR
A2906+e MULTI=THREAD SYSTEMS USE 2C#cs & 2CaCDC IN PLACE oOF 2¢aTES
CO00FT A2907+ ORG ICRTES
GcoOF D A2908+2CHES vs H SUCC ACT RECORD Riy ATIVE ADDR
€Q0nF2 A2909+2CH8COL LS H CONTINUITY DATA LENGTH
A2910+e
go0nF4 A2911+2CaWwAl LS H WORK AREA INC
CO00F & A2912+2CacD] LS n CONTINUITY DATA AREA INC
00OonNF8 A29134+2CHTITTIN S XLl TCT RECORD NUMBLR
C200F9 A2914+ LS xL1 UNUSED
SQ00FA A29165« LS H UNUSED
AZ291 6+ MULTIl-THREAL USES Z(8COK & ZCuCES INSTEAD OF 7CaTF¥TN 5, ZCuTINT
TO0NF8  a2917+ ORG  2CRTTIN "
g000F8 A2918+ZCHCDK LS H TCT RECORD NUMBER

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 4 of 5)
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SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE

LOCe
0000FA
0oo00FC

Coo100
€00100
000100
800100
200104
000106
Gop108
C0010A

99010¢C
goo11lg
Ctooylp
coo1l1
000112

ceoo00
tooo8o
800040
goon2o
2000190
2g¢o008
000004
690002

€o0113

Ctooosac
00042
9g¢0020
200010
0go008
890004

200114
Gooti1s8
ggoti1cC
Co0120
Coo12¢
toopo0

LINE SOURCE
A2919+2C8BCES
A292Q0+2CuSCFR
A2921+»
A2922+2CHTTIR
A2923+2CaTIR
A2924+
A2925+2CBTRWA
A2926+7CHFBPA
A2927+ICHCRBPA
A2928+2Cn  BPA
A2929+2CuNRBCH
A2930+s
A2931+ZCHTLNAM
A2932+ZCHBTCHAR
A2933+2CBTTSL
A2934+42CoTTSW
A2935+Z2CaTTTYP
A2936+0

STATEMENT

DS H SUCC ACT REL ADDR _ ROLLBACK

Vs XL4 COUNT FIELD FOR ROLLBACK

DS XLl TERM IND FOR ACTION PROG USING RoLLBACK

EQu  2CaTTIR 0S5/4 TAG
ORG  ZCaTIR

DS F TRACE WORK AREA

LS H & FIRST 8LOCK OF FARTITION

DS H ¢ CURRENTLY ACCESSED BLOCK

usS H ¢ LAST BLOCK OF PARTITION

0S H s# OF REMBYTES Iin CURRe BLOCK
DS CLY4 LINE NAME

bsS cL4 TERMINAL CHARACTERISTICS

EQu ZCaTCHAR SCREEN LENGTH
LQu ZCaTTSL+] SCREEN WILTH
EQu ZCHTTSW+] TERMINAL TYPE

A2937+s EQUATES FOR ZCxTTTYP

A293B+e
A2939+ZCHTTNFC
A2940+ZCHTTH4PR
A2941+ZCaTTHU2
A2942+42CHTTHUY
A2943+2Ca7T327
A2944+ZCHTTUY4C
A2945+2CaTTU20
A294642CnTT40T
A2947+s

A2948+ZCHTTATT
A2949+s

tqu Xx*'00Y U100/U200/UTSIn/TTY

EQU x*80°¢ UTSY400 PR

eEQu X*40°* UTS400 CP (U2 MODE)

EQU x*20¢ UTS400 CP (U4 MODE) OR UTS400
(XY x*'10* IBM 3271

EQu Xx*08' UTSH4D

EQuU X*04+ UTSZ0

LGy Xx*02¢ UTS400 TEXT EutTOR

EQuU ZCuaTTTYP+1l TERMINAL ATTRIBUTES

A2950+¢ EQUATES FOR ZCaTTATT

A295]1 +e
A2952+ZCBTTKAN
A2953+ZCRTTINV]
A2954+2CBTTSBTY
A2955+ZCBTTPKY
A2956+ZCBTTCST
A2957+2CuTTCCT
A2958+¢
A2959+2ZC8TINEK
A2960+2CuTRIDA
A296)+ZCRALTID
A2962+Z2CuTFIN
A2963+7ZCoTLEN
A2964+Z080UTMT

EQu X80 KATAKANA

LQu X*40* NON=-vIDEO

tQu x*20¢ SCREEN BYPASS

tQu Xx*10¢ PACKET PDON TEnMINAL

£EGQu x*08¢ CIRCUIT SWITCH PDN TERMINAL
EQU x*04% TERMINAL ON CLUSTER CONTROLLER

us F SFS ERRORr FIELD

LS A PTR TO TKIDT ENTRY FOk CURRENT TRANSACTION
VS F ALTERNATE TERM 1D

us OF THIS MUST ALWAYS gE AT ENnD

[°1Y] «=7CaDTCT

CSECT

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 5 of 5)
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12.5. SAMPLE DUMP ACTION PROGRAM (FIXSAM)

Figure 12-7 shows the sample COBOL action program FIXSAM.
This program produces two types of snap dumps depending on
values entered at the terminal.

How FIXSAM produces When the operator enters transaction code F#03 followed by the

§ termination and value T (Figure 12-7), line 303), FIXSAM moves an S to the

CALL SNAP dumps termination indicator to produce a termination snap. Figure 12-8
shows the S termination snap dump.

When the operator enters transaction code F#03 followed by the
value Y (Figure 12-7), 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.

Abnormal A third type of snap dump is produced if the program terminates

termination dump abnormally. An abnormal termination snap caused by a program
check is shown in Figure 12-10. This dump varies in only a few
details from the S termination snap.
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LINE NO, SOURCE ENTRY
00C01 IDENTIFICATICN DIVISION,
00002 PROGRAM-ID. FIXSAM,
00003 ENVIRONMENT DIVISION.
00C04 CONFIGURATION SECTION,
00005 SOURCE-COMPUTER., UNIVAC-0S2,
00006 OBJECT-COMFUTER., UNIVAC-0S3.,
00C0? DATA DIVISION.
00008 WORKINKG-STORAGE SECTION.
00009 01 DICE-CODES.
ooc10 *
0oc11 * SET CURSCR-COORD TO HOME Xx“100200007.
00012 05 CURS=-HME PIC X (&) VALUE ~ ‘.
00012 *
00014 * PCSITION CURSOR TO A NE® LINE X“100400007.
00015 0S5 NXT-LNE PIC X (4) VALUE ~ ‘e
00016 *
00017 * SKIP 3 LINES AND BEGINNING CF LINE X“1004G300°.
00018 05 SKP=3LN PIC X(4) VALUE ~“ ‘e
00019 *
00020 * SKIP 2 LINES AND BEGINNINE CF LINE X~10040200°,
cocz1 C5 SKP=2LN PI1C X (&) VALUE ‘e
00022 *
00022 * START OF ENTRY CHARACTER X 1£7.
00024 05 SOE-CHAR PIC X(1) VALUE “° “,
00025 *
00026 01 NON-NUME<-MSG PIC X (49) VALUE
00027 “NON-NUMERIC VALUE ENTERECL FOR READS DESIRED FIELD”.
00028 *
00029 01 TRANS-CAN-MSG PIC X (40) VALUF
00030 “TRANSACYION CANCELLED DUE TO ABOVE ERROR”.
00C31 *
00C32 01 EOF-MS6 PIC X(40) VALUE
00033 “END OF FILE REACHED DURING READ NUMBER 7,
00034 *
00035 01 ERR-MSG PIC X (40) VALUE
00036 “ERRCR FROM SAM-GET CURINEG READ NUMBER ~“,
00037 *
0003¢ D1 STAT-HDRS PIC X(47) VALUE
00039 “STATUS-CODE DETAILED STATUS CODE “.
00040 *
00C41 01 FSAMTIN P1C X (7) VALUE “FSMTFIL”,
00042 *
00043 D1 FSAmMDIN P1C X(7) VALUE “FSMDFIL”.
00C44 *
00C4S 01 SuCC-MSG PIC X(54) VALUE
0004¢ “ENTER NUMPER OF READS FOK SAM VAR LENGTH FILES AS F#NN".
00C47 *
00C48 01 DISCONNECT-MSG PIC X(25) VALUE
00C49 “LINE DISCONNECT REQUESTED .
00CS50 31 HDG-LNE.

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps
{Part 1 of 7}
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LINE NO. SOURCE ENTRY
00051 05 HD1 PIC X(8) VALUE “NC. READ”,
cocsz 05 FILLER PIC X (4) VALUE SPACES.
00053 05 HD2 PIC X(7) VALUE “CUST-ID”.
00054 05 FILLER PIC X(8) VALUE SPACES.
00055 05 HD3 PIC X(13) VALUE “CUSTOMER NARE”.
00056 05 FILLER PIC X (9) VALUE SPACES.
00057 05 HD4 PIC X(8) VALUE “AMT PAID”,
00058 0S5 FILLER PIC X(6) VALUE SPACES.
00059 05 HDS PIC X (4) VALUE “DATE”.
00060 0S FILLER PIC X(5) VALUE SPACES.
00061 *
00062 01 SNP-ERR-MSG PIC X(42) VALUE
00063 “ERRCR ON SNAP NO. 3 4 5 ‘e
00064 01 END-MS PIC X VALUE “x°,
00065 LINKAGE SECTION.
00066 01 PIB. COPY PIB74.
00067 02 STATLS-CODE PIC 9(¢4) COMP-4,
00C6¢8 02 DETVTAILED-STATUS-CODE PIC 9(C4) COMP-4,
00069 02 RECORD-~-TYPF REDEFINES DETAILED-STATUS-~CODE.
00070 03 PREDICTED-RECORD-TYPE PIC X.
00071 D3 DELIVERED-RECORD-TYPE PIC X,
00072 22 SUCCESSOR-1D PIC X(€6).
00073 02 TERMINATION-INDICATOR PIC X.
00C74 02 LCCK-ROLLBACK-INDICATOR PIC X.
06075 02 TRANSACTION-1D.
00076 03 YEAR PIC 9(4) COMP-4,
00C77? 03 TODAY PIC 9(4) COMP-4,
coc7e 03 HR-MIN-SEC PIC 9(9) COMP-4.,
00079 02 DATA-DEF-REC-NAME PIC X(7).
00080 C2 DEFINED-FILE-NANE PIC X (7).
0oCs1 02 STANDARD-MSG-LINE-LENGTH PIC 9(4) CCMP-4.
cocaz2 D2 STANDARD-MSG-NUMEBER-LINES PIC 9(4) COMP-4,
00083 02 WORK=-PREA-LENGTH PIC 9(4) COMP-4.
00084 02 CONTINUITY-DATA-IKPUT-LENETH PIC 9(4) COMP-4.,
00085 02 CONTINUITY-DATA-OLTPUT-LENETH PIC 9(4) COMP-4.
00C86 D2 WORK-AREA-INC PIC 9C4) COMP-4,
00087 02 CONTINUITY-DATA-AKEA-INC PIC 9(¢4) COMP-4,
00088 02 SUCCESS-UNIT-1D.
00089 03 TRANSACTION-DATE.
oocceo 04 YEAR PIC 99.
00C91 04 MONTH PIC 99.
00092 G4 TODAY PIC 99,
n0093 03 TIME-OF-DAY.
00094 U4 HOUR PIC 99,
00C9S 04 MINUTE PIC 99.
00096 04 SECOND PIC 99,
00097 C3 FILLER PIC XXX.
oocoer 02 SOURCE-TERMINAL-CHARS.
00099 03 SCURCE-TERMINAL-TYPE FIC X.
co100 N2 SCURCE-TERM-MSE-LINE-LENGTH PIC 9C4) CONP-4,
00101 03 SOURCE-TERM-MSE~-NUFRER-LINES PIC 9(4) COMP-4,
0102 C? SOLRCE-TERM-ATTRIBUTES PIC X.

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps
(Part 2 of 7)
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DUMP PROGRAM

LINE NO. SOURCE ENTRY
00103 02 ©DpP-MODE P1C X.
00104 N1 1IMA. COPY IMA74.
60105 02 SOURCE-TERMINAL-ID PIC X(4).
00106 02 DATE-TIME-STAMP.
00107 33 YEAR PIC 9(4) COMP-4,
CO108 02 TODAY PI1C 9(4) COMP-4,
00109 03 HR-MIN-SEC PIC 9(9) ComP-4.
00110 02 TEXT-LENGTH PIC 9(4) COMP-4,
20111 0¢ AUXILIARPY-DEV-ID.
€0112 03 FILLER PIC X.
00113 0 AUX-DEV-NO PIC X.
00114 02 TRANS PIC X(2).
00115 002 RECTCRD PIC X(2).
C0116 02 NORECS REDEFINES RECTOCRD PIC 99.
00117 €2 FILLER PIC X.
00118 N2 DISCONNECT PIC X.
00119 0c¢ FILLER PIC X.
00120 N2 SNAP PIC X.
00121 02 FILLER PIC X.
00122 n2  EXT-SuUCC PIC X.
co1232 02 END-IMA PIC X
00124 01 CDA.
00125 02 DISCONNECT-SAV PIC X.
00126 0Z SNAP-SAV PIC X.
00127 02 END-CDA PIC X.
00128 01 OMA. COPY OMA74.
00129 02 DESTINATION-TERMINAL-ID PIC X(4).
00130 N2 SFS-OPTIONS.
00131 32 SFS-TYPL PIC X.
€0132 33 SFS-LOCATION PIC X.
00132 02 FILLER PIC X(2).
00134 G2 CONTINUCUS-QUTPUT-CODE PIC X(4).
00135 0c TEXT-LENGTH PIC 9(4) compP-4,
00136 02 AUXILIARY-DEVICE-ID.
00137 03 AUX-FUNCTION PIC X.
00138 03 AUX-DEVICE-NO PIC X.
00139 02 0UT-MSG.
00140 03 DICE1 PIC X(4).
00141 03 LINET.
00142 (5 FILLER PI1C xX(15).
00142 G5 FILERD PIC X(7).
00144 NS FILLER P1C x(8).
00145 05 TSNP.
0014¢ 1C FILLER PIC X(19).
00147 13 SKP1 PIC X.
00148 10 FILLER PIC X(2).
00149 1C  SA®P2 FIC X.
00150 1C FILLER FIC X(2),
26151 18 SNP3 PIC X.
00152 10 FILLER PIC X (2).
00153 1C SKP4 PIC X.
00154 1C FILLER PIC X(2).

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps
{Part 3 of 7)
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LINE NO. SOURCE ENTRY
00155 10 SNPS PIC
00156 10 FILLER P1C
00157 03 bDICE2 PIC
00158 03 LINEZ PIC
00159 03 DICE3 PIC
00160 03 LINEZ PIC
00161 03 DICE? PIC
00162 03 LINE7.
00163 05 FILLER PiIC
00164 05 FILREAD P1IC
00165 05 FILLER PIC
00166 03 DICES PIC
00167 03 LINES PIC
00168 03 D»DI1CES PIC
00169 03 LINES PIC
00170 03 DpICE1? PIC
00171 03 LINETY PIC
00172 03 »plce12 PIC
00173 D3 SOCE-DICE PIC
00174 03 END-OMA P1C
00175 01 WORK-AREA,
00176 03 REC-I0-AREA-F,
00177 05 cCusT-1D P1C
00178 05 CUST-NAME PIC
00179 05 AMT-PAID PIC
00180 05 DATE-PD.
00181 10 ™MTH PIC
00182 16 SLSH-1 PIC
00183 16 DAYC PIC 9(2).
00184 10 SLSH-2 PIC
00185 1C YR P1C
co186 05 FILLER PIC
00187 C3 DETAIL~LNE.
00188 G5 FILLER PIC
no189 05 RECS-RD PIC
00190 05 FILLER PIC
20191 05 CuUsT-ID PIC
co0192 05 FILLER PiC
00193 05 CUST=-NAME PIC
60194 05 FILLER PIC
00195 0S5 AMT-PAID PIC
00196 05 FILLEK P1C
00197 05 DATE-PD.
00198 1 MTH PIC
00199 10 SLSH-1 PIC
00200 10 opave FIC 9(2),
00201 10 SLSH-2 PIC X.
00202 10 Yk PIC $(2).
00203 05 FILLER PI1C X (3).
00204 03 ERR-LNE REDEFINES DETATL-LNE.
00205 ©S5 EKROR-BLD PIC XC40),
00206 05 RECKD-ERR PI1C 29.

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps
(Part 4 of 7)
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LINE NO. SOURCE ENTRY
00207 05 FILLER PIC X(30).
00208 03 STATLS-LNE.
00209 05 FILLER PIC X(13).
00210 05 STAT-ERR PIC 9(4).,
00211 0S5 FILLER PIC X(30).
noz1t2 05 D-~STAT-ERR PIC 9(4).
00213 05 FILLER PIC X(21).
00214 03 REC-CNT PIC 9(2).
00215 03 ERR-IND PIC 9.
00216 03 STAT1 PIC 9(4).
00217 03 DSTATH PIC 9¢4).
00218 03 STAT2 PIC 9(4),
00219 03 DSTATZ PIC 9(4).
00220 03 STATZ PIC 9(4).
00221 03 DSTAT3 P1C 9(4).
00222 03 STATS PIC 9C4),
00223 03 DSTATS PIC 9(4).
00224 03 STATS PIC 9(4).
00225 03 DSTATS PIC 9¢4).
00226 03 FILENAME PIC X(7).
00227 03 END-WA PIC X.
00228 PROCEDURE DIVISION USING FIH IMA WORK-AREA OMA (DA,
00229 OPTIONS~-SAVE.
00230 MOVE CURS-HME TO DICE1.
00231 MOVE NXT-LNE 70 DICEZ2, DICE3.
00232 IF SNAP IS EQUAL YO “Y” OR “N” OR “T“ MOVE SNAP TO SNAP-SAV
00233 ELSE MOVE “N° TO SNAP-SAV,
00234 If RECTORD 1S NOT NUMERIC, MOVE NON-NUMB-MS6 TO LINEZ,
00235 MOVE TRANS-CAN-MSC TO LINEZ,
0023¢ MCVE 232 TO TEXT-LENGTH OF OMA,
00237 60 TO SNAP-TEST.
00238 YF DISCONNECT IS EQUAL 70 “Y° MOVE DISCONNECT TO
00239 DISCCANNECT-SAV, ELSE MOVE “N”° TO DISCONNECT-SAV.
00240 TAPE-REC-GET.,
00241 MOVE ZERO TO ERR-IND, REC-CNT,
00242 MOVE “FILE NAME® TO LINET, LINE7.
00243 MGOVE FSAMTIN 10 FILENAME, FILEKD.
00244 IF NORECS IS EQUAL TC ZERO,
00245 MOVE HDG-LNE TO LINEZ
00246 MOVE SPACES TO DETAIL-LNE,
00247 " MOVE NORECS TO RECS-RD,
00248 MOVE DETAIL-LNE TC LINEZ,
00249 60 TC DISC-REC-6ET.
00250 MOVE SPACES TO DETAIL-LNE.
00251 PERFORM SAM-GET THRU SAM-€CET-EXIT UNTIL REC-CNT IS EQUAL TO
00252 NORECS.
00253 IF ERR-IND 1S EQUAL TC ZERO,

00254 MYOVE CORRESPONDING REC-10-AREA-F TO DETAIL~-LNE,

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps
{Part 5 of 7)
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LINE NO. SOURCE ENTRY

- 00255 MOVE NORECS TO RECS-RD,
00256 MOVE HDG6-LNE TO LINE2,
00257 MOVE DETAIL-LNE TO LINE3,
00258 60 TO DISC-REC-GET.
00259 MOVE ERR-LNE TC LINEZ.
00260 MOVE STATLS-LNE TO LINE3,
00261 DISC-REC-GET.
00262 MOVE ZERO TO ERR-IND, REC-CNT
00263 MOVE FSAMDIN TO FILENAME FILREAD.
00264 MOVE SKP-2LN TO DICE7.
00265 MOVE NXT~LNE TO DICEP, DICEG.
00266 IF NORECS IS EQUAL TO ZERC,
00267 MOVE HDG-LNE TO LINE?
00268 MOVE SPACES TO DETALIL-LNE,
00269 MOVE 2EROS TO RECS~RD,
00270 MOVE DETAIL-LNE TC LINEG,
00271 G0 TC SUCC-TEST,
00272 MOVE SPACES TO DETAIL-LNE,
00273 PERFORM® SAM-GEYT THRU SAM-GET-EXIYT UNTIL REC-CNT IS EQUAL TO
00274 NORECS.
00275 IF ERR-IND IS EQUAL TC ZERO,
00276 MOVE CORRESPONDING REC-IO-AREA-F TO DETAIL-LNE,
00277 MOVE HDG~LNE TO LINER,
00278 MOVE NORECS TO RECS-RD,
00279 MOVE DETAIL-LNE TO LINES,
00280 GO TC SUCC-TEST.
002&1 MOVE ERR-LNE TO LINEEB,
00282 MCVE STATUS-LNE TO LINES.
00283 SUCC-TEST.
c0284 MOVE SKP-2LN 70 DICE11.
00285 IF EXT-SUCC IS NOT EQUAL T0 “N”, MOVE “E” To
00286 TERMINATION-INDICATOR,
002867 MOVE “SAMVIN® TO SUCCESSOR~ID,
00288 MOVE SUCC-MSG YO LINE11,
00289 MOVE NXT-LNE 70O DI1CE12,
00290 MOVE SOE-CHAR TO SOE-DICE,
00291 MOVE 541 TO TEXT-LENGTH OF OMA,
00292 60 TC SNAP-TEST.
00293 MOVE 460 TO TEXT-LENGTH OF OMA,
00294 IF DISCONNECT IS EGUAL TO “Y”, MOVE DISCONNECT-MSG TC LINE11,
C0295 MGVE “C” TO AUX-FUNCTICN, .

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps
(Part 6 of 7)



UP-9207 SPERRY UNIVAC 0S/3 12-28
IMS ACTION PROGRAMMING IN COBOL AND BAL

DUMP PROGRAM

LINE NO. SOURCE ENTRY
00296 MOVE “E“ TO TERMINATION-INDICATOR,
00297 MOVE “HANGUP” TC SUCCESSOR-ID,
00298 POVE 536 TO TEXT-LENGTH OF OMA.
00299 SNAP-TEST.
00300 TF SNAP-SAV IS EQUAL T0 “N°, 60 TC NORM-RETURN.
00201 MOVE “*° T0 END-IMA END-OMA END-WA END-CDA,
00302 I1f SNAP-SAV IS EQUAL TO “Y”, PERFORM SNAP-ROUTINE.
00303 IF SNAP-SAV IS EGUAL 10 “T°, POVE “S” TO
00304 TERMINATION-INDICATGR.
00305 MOVE SPACES TO END-OMA.
00306 NGRM~RETURN.,
00307 CALL “RETURN~,
00308 SNAP-ROUTINE.
00309 *
00310 * SNAP ACTIVATION RECCRD AND PROGRAM.
003211 *
00312 CALL “SNRF” USING DICE-CCDES END-WS PIF OMA IMA END-IMA OMA E
00313 - ND-CKA WCRK~AREA END-WA (DA END~CDA.
00214 IF STATUS-CODE IS NOT EGUAL TC ZERO MOVE STATUS-CODE
06215 T0 STAT1 ™MOVE DETAILtD-STATUS—CODE YO DSTAT?.
0031¢ SAM-GET.
00317 CALL “GET” USING FILENAME REC-IO-AREA-F,
00318 ADD 1 TG REC-CNT.,
00319 IF STATUS~CODE IS EQUAL TC 2ERO, GO TO SAM~GET-EXIT.
0220 MOVE SPACES TG ERR~LNE, STATUS-LNE.
00221 IF STATUS-CODE IS EQUAL TO Z, MOVE EOF-MS6 TO ERR-LNE
00322 ELSE MOVE ERR-MSG 7O ERR-LNE.
003232 MOVE KEC-CNT T0 RECRD-ERR.
00224 MOVE NORECS TO REC-CNT.
00325 MOVE 1 TC ERR-IND.
00326 MOVE STAT-HDRS TO STATUS~-LNE.
00327 MCVE STATLS-CODE TO STAT-ERR.
00328 MOVE DETAJLED-STATUS-CODE TO D-STAT-ERR.
00329 SAM-GET-EXIT.
06230 EXITe.

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps
(Part 7 of 7)
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12.6. ANALYZING THE TERMINATION SNAP DUMP

Allocation map The first area of the S termination dump to examine is the edited
addresses 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.

No address given By examining the directory in Figure 12-8 notice that there are
th;‘;' area not no addresses given for action subprogram area. The reason for
use

this is that action program SAMFIN did not call a subprogram.

Thread control If you are not using an edited snap dump, that is, the snap

block addresses 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 plus
15,6 because the multithread layout begins at the twenty-first
byte from the beginning thread control block address. (See Figure
12-8.) 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.

Reason for snap Following the allocation map on Figure 12-8 is the reason for the
snap dump: USER VOLUNTARY TERMINATION. Voluntary
termination resulted when the action program moved S to the
termination indicator.

One set of - In the sample snap dump (Figure 12-8), the register section
registers 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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Cebototctatatatototatoatatelatotatotatatototatatald
1
. . 1mRS 90 SNAP PuUnce .
1 1
-

—tmt b atetototet ol

ACTION NARE:  SARFIN PATE: 82704413
CURRENT ACTION PROGRAM:  SARFINOO TERN-10:  TRRD TRANS-ID: 005200690189 F0003 TINE: 8:08:45
«%  ALLOCATION MAP se
FROA T0 LENGTH AREA-NARE

00033400 0003348¢ 00000090 PROGRAF INFORNATION BLOLK (P18)
000338C0 (O00332ef 00000030 INPUY RESSAGE AREA (IMA)
000337¢0 000338af 00000100 YORK AREA (WA)
00033570 (00033787 00000248 OUTPUT RESSAGE AREA (OMA)
00033788 000337eF 00000008 CONTINUITY DATA ARER (CPA)
00034000 000351¢¢ 00001200 ACTION PROGRAR LOAD AREA
00036£20 00036FE7 000001C3 THREAD CORTROL BLOCK (TNCB)

0 ACTION SUBPROGRAR (IF ACTIVE)
00036€54 00034673 00000020 FILE ALLOCATION MAP
00008240 0000835¢ 00000120 TERRINAL CONTROL TABLE (VCT)
00033508 0003386 00000064 SHARED ACT.PROG. VOLATILE AREA

CAUSE OF SNAP BURP: USER VOLUNTARY TERMINATION
SNAP BY EXINS AT D171A6
RESS 0-7 O00013EC O0CC1738¢ 00034948 0C033400 00034498 000337¢0 00034688 00033570
R€6S 8-F 000338C0 00034698 00034558 00035558 60034 E88 00034958 40017164 60017186

SWAP OF3400 71O OF38F0

PIB
STATUS-CODE S TERMINATION-INDICATOR

DET-ST-CODE LOCK-ROLLBACK-INDICATOR

00-ooduoon] e2c1oace coo 00520065 O1RFD003 30000000 00000000 00000000 +.eooSAMFINSNesoosocssssocsocssse—0F3400

033420-00000050 000CCI0C 0OQOCCO8 0000000C [FEF2FCF4 FIFSFNFR FOFBF4F2| 000000KS|#uueteeasrennen 820415080242, .. u-0F3020

033440-00500018 E900000C 00034958 00000000 [P0034958| 04007880 6PO3LAEA 0001573 #eBeecZoacossensscsncsssscle—vacceee=0F3440
033460-00036E34 000000C8 00033400 0003F70c CO0Y6E2C OPOOIFEC OPO0BZ40 00004C3IP 2eedecoeMeccscoleseProcccnss ooCe=0F3460

SOURCE-TERMINAL-TYPE

TIME-OF-DAY
TRANSACTION-DATE
SAVE AREA ADDR

033480-00000004 0OGCLCOOC COCCLLLO 0001768L}]000ll000 033448 OPO3GECL S0034F ®ieesc0sccssrcosccascenasasadbb ] o~0F3480

END OF PIB

033440-00015730 00C0003€ C0034€A8 00034946 0003340C 000337C0 000337C0 0CO0346B® *.cacerevcassconcesscncscssansees~0F3440
0334€0-00033570 000338¢0 00034698 00034558 00035552 6003"18{0003!8!( 800337C0 *ccsnvsocnscesccnsesc~eluacoessae~0F34CO
0334E0-000334C0 00C33570 COC33&c0 0003380A 00033570 00033799 000337C0 O00338B3 ®cccccccssccccscsccsscscsscassass—UF34ED
033500-00033788 8003378A 00000CC0 00034580 0003467C 00034958 00034688 00033400 *ccsncosasscsessaccefoccccnasesnas—0F3I500
033520-000338¢0 00033782 00C33570 000337¢0 00034074 60034918 00000000 00000000 *sevvcssssssevansnsli=aleccocenas~0F3520
033540-00000F00 00000000 00000CC0 000CCCCC COCCCCCC 00000000 00000000 Q0000000 %secencscsnscsccecasassaccsscssea—CFISL0
033560-000000C0 0000000C ©COCOOCCO 00000000}——————1
PARAM LIST

Figure 12-8. Termination Snap for SAMFIN Load Module
(FIXSAM Action Program) (Part 1 of 3)
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DICE CODE START OMA

MESSAGE-LENGTH

0020000 00000000 00000000 uoo Pecssesrsscenteccascrccasensssses=0F3SE0

§4s80 COCIDICT 4093CINE C5404040 4CADA0CE E204EICE CIPIA040 40404040 ... FILE NARE FINTEIL -or3500
0335A0-40404040 40404040 40404C40 40404040 404C4C4C 40404040 40404040 40404040 # -0F35A0
0335¢0-40404040 40404040 40404040 100400CC €505CA4C DOCO40CH CHDIC540 pICSCICT » ceseEND OF FILE REAC-OF35C0
O3ISEQ-COCSCAL0 CAEADICH DSCTACPY CSCICL40 DSEADACZ €5D94040 4OF14D4D 40404040 *HED BURING READ NUREER 1 -0F35€0
033600-40404040 40404040 40404CAD 40404040 4040404C 40404040 10040000 E2EICTES » s «STAT-0F3600
033620-E4E260C3 D6CACS40 4OFOFOFD F2404040 40404040 4DC4CSES C1CPO3CS CA40E2E3 sUS-CODE 0002 DETAILED $T-0F3620
03I640-CTEIELE2 40C306C4 C5L04CFD FOFOFCAO 404CACHC 40404040 404D4040 40404040 *ATUS COPE 0000 -0F3640
033660-40404040 10040200 C6CIDICS 4QDSCID4 CS4TA04T 4D4040C6 EZD4C4CE CIDIAOAD * ceeoFILE NANE FSMBFIL -0F3660
033680-40404040 404C4CAC 404DACA0 40404040 40404040 4D404040 40404040 40404040 * -0F3680
0336A0-40404040 40404040 40404C4D 40404040 1004000C P5P64840 DSCSCICL 40404040 » ceesNO. READ  -0F36A0
0336C0-C3E4E2ED 60CIC440 40404040 40404CC3  E4EZE3DE DACSDIA0 DSCIDACS 40404040 *CUST-TD CUSTORER WAME  -0F36€0
0336£0-40404040 40CTDAEY 4007C1C9 C4404040 404040C4 CTE3C540 40404040 10040000 + ART PAID BATE «eeo=OF36E0
033700-404040F0 FA404040 40404040 4OFOFOF6 F2FUACAC 40404040 CODSEADS CADIEBAD s 04 00620 FOUNDRY -0F3700
033720-9306€4C7 C5404040 40404040 40404040 SBF1F1F9 FOFOSBFT F1404040 40FOF861 =LODGE $11900.11  08/-0F3720
033740-F1FS61F7 F7404040 10040200 40404040 404G4CAC 4DA04DAD 40404040 40404040 =15/77 -0£3740
033760-40404040 40404 04C 40404C4D 40404040 40404040 404D4DA0 40404040 40404040 » -0F3760

asss OF3780 TO OF37A0 SAME AS ABOVE
D337A0-40404040 40404060 40404C40 40404040 40404040 40404040 D5E3SCOC 00000000 NT2eoeee-DF3780

l— END OF OMA

START CDA
START OF WORK AREA END CDA

AD-40404040] 40404040 40404C40 40404040 40404040 40404040 ;EEBSCOC 00900000} NT*eeooe~0F37A0
O337COFOFOFEF2 FCCODGEL DSCADSES 40D3D6CA CTC5404C 40404040 kO:;"F9 FOFOFT1FT *00620FCUNDRY LODGE 1190011-0F37¢0
O337€0-FOFB61FY F561F7F7 00000000 00000000 00404040 FOF44040 40404040 &D40FOF0 208/15/77¢scoccces 04 00-0F37ED
033800-F6F2F0A0 40404040 4DCEDGEL DSCABIES  40D3DECA CTCS54040 40404040 20404040 620 FOUNDRY LODGE -0F3800
033820~-405BF1F1 FOFOFO4R FI1F14040 A040FO0F8 61FIF561 F7F74040 4OE2E3CT E3ELE260 * $11900.1%1 087154177 STATUS--CF3820
033840-C306C4C5 4040FOFC FOF24C40 40404C40 4040C4CS E3CICOD3 C5C440E2 ESCTESES «CODE  (CO2 DETAILED STYATU-O0F3840
033860-£240C306 C4CS54040 FOFOFCFO 40404040 A040404C 40404040 40404040 40404040 +S CORE 0000 -0F3860
033880-40F0F4¢0 00000000 00000000 00000000 0O0000C0OC COODOD00 00000000 OUOOOOPO * 040.cecncvccccccsscsusensaasvases—0F3880

033840-00000000 00000000 00000C00 C6F204C4 C6CSD3ISC 00CO00CO 00000000 OOOUDOOC\1...-.-.....-fSlDFlL'-......-.-..-OFSBAO
END OF WORK AREA

IMA
START OF ACTION PROGRAM

END OF IMA
LOAD AREA

F#H&4
BCO-E3pOPp4cs 00520069 01BFOCO2 NOCFACO0 C67EFUFA 40D55CA0 40404040 *TPRPcscccccseeeFRCA N T N» ~0F38C0
p—— vt
0338E0-40406040 40404040 40404C40 40404040 OO * . -DF38€0
SNAP OFAODD TO 0F5200
pu—~am—
034000-90ecp00C 18CFA700 CE0DSCED POSBS0ED DOS45C0C 005CD702 D05SCROSC 88000008 ®ecannscrosboscboceBactPacta?y,.~0F4000
034020-4200005¢C 50100050 4840D0SE 89400001 &4164CTIEC 02010069 60004154 (2428840 2.eo?BoeBs oe scesheKose=soeBes —CF402D
034040-00014160 PD4C9108 50004720 COSEF3IE3  6COCPCSS DCO56000 C1A24160 60069140 *ave—cXececoe;Beansse—oheea——0os ~0F4040

034060-50014780 C07658310 D0S5S8487C 10024560 C€17C4160 60059258 D0684170 DOECTIIT6 *BovcncancovrsaonABe==ceSsesreXaa-0F4060

Figure 12-8. Termination Snap for SAMFIN Load Module
(FIXSAM Action Program) {Part 2 of 3)
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SAM FIN REGISTERS
O34920-AAAAAAAA AAAAAAAA [ARAAARAR AAAAAAAR  AAAAAAAA AAAARAAA 00000000 AAAAAAAA ®ocecssncssovcccvsaccnscssvsceess—0FE920
034940-AAAAAAAA 001C0002 JOEO30000 01000201 00004020 21200700 00000000 00033448 %cececccscscsccsoas sosscssesscaa~0F4940
036960-000349‘0'4003‘!!2 00015720 00000006 0000000C 000349A8 00033400 00034A98] *eier +s%2ucevecssscsccsasnnnsecle~0F4960
0349804000337¢0 000344688 00033570 000338¢0 00034698 00034558 00035558 60034EB| *ececsscsascscnssscsccnnccssoe~ot~0FL980

0349A0-00034644 00000050 000332AC 800337¢0 00033400 00033570 000338C0 OCOU33BBMA *escveceboscscccccecncencssnsscas—0F49AD
0349¢0-00033570 00033799 000337¢0 0003383 00033788 B8003378A 00000000 00000000 ®eseccccecscccsccasccsnscsnccncee=0FLPCO

0349£0-00000000 00000000 00000000 00000000 O [} ®oeeestecesescsnsssascsnncsscccnc—OF49ED

ssav  OFLAO0 TO OF4AB0 SAME AS ABOVE

034280 0 00 000 00000000 O0DDO0000 00000000 405BFIFT FIFOFO4D *ccasccsscscesaccscecccas $311900.~0F4ASD
034AA0-F1F10000 00C00000 00000C0C 00000000 0COC000C 0OGCOO00 00000000 00000000 *1%evcccacscssssscencossscnsssssac—UFSARD
034AC0~00000000 00000000 00000000 00OC0O0000 2610201! 58201000 5020A100 9200A100 *esccccsccsccscccacssecccleossecas=0FAACO
O34AE0-58201004 50204104 9200A104 58201008 50204110 9200A110 5820100C 5020A10C ®*escclecsccccsecoboccscnnnsocbecc—OFAAED
034900-9200A10C 58201010 S020A108 92004108 070FAY14 ATI407FE 02037010 60000203 *vcecccscBecccncePoscnncsKone=oke~0F4BCO

034820-705¢6004 020370A8 40046SES B801705C0 4780C014 95058017 4780€C014 95E3B017 *otwlave-ecuVeoconncceWecorooaToo-0F4B20

— END ACTION PROGRAM LOAD AREA — PIB ADDR
OMA ADDR IMA ADDR
CDA ADDR WA ADDR

O035130-47FOF04C 47FQF048 A7FO0F044 A7FOFQ40 47FCFCIC 47FQF038 47FdFO34 47FQFO030 #.00<2004.00..00 .004.00,.00..00.-0F5160

03S1$0-47FOI02C 47 FQF028 &7FOF024 47FOF020 &7FCFO1C A‘lrIma 4TFQFO14 47FOF010 *.00.400..000¢000.00.C0..00..00.-0F5180

035130-47F0F00C 47FQF008 4A7FOF004 05001B0F 89000008 8800003 90130018 051011830 2 ,00..00.400ccaccccssacossvsceases—0FSTAD

0351¢0-1p225233 00045923 00044770 10044900 1038477( 102€95E2 30004770 102H92FF *cccesvesncoccccnssvcsnsSescccnees~0F51C0

0351§0-b00CSRDD COOMIBEC DOOCO?FE SBFIOCT4 9813D015 07‘#0006 00000000 00OMO000 ®ccvecsscsncsodrsrccsocecccccscsa~0FSIED
035200-490 . ~0F5200

THREAD CONTROL BLOCK START
SNAP  OF6ERD QF 8

036£20-FFFEECSO 000X Q0000011 00036EF0 60016?32lOOOS!‘DDl000338:0!000337(0'-...l-.>..o....)O-.?....-.o..o-..‘D'G!ZO
AP

03640 00033¢F0 00000C00 000CCI0C (00000802 0CO00000 00000000 *esssccccceslecasccoscoossacsecss~0FSELD
03€£60-00000000 00000000 00000CO0 000DCO0O oooaocn_?_looo:nus 0003F7DC 00000000 *eesscesesscvssscscssncsscelossns0FSESD

036E0-00008240 0000CGO0 CO0OCCLL 00520069 O1PFOCCY 2B0006E8 00000000 00000000 *eee cocsvsccsvcoscsscccsVonseeosa=-0FGERD
036EAG-00000000 00C18042 00033408 0200003 000C5¢42 0001ABC8 00000000 00000000 *eccecaccecce@occcse scceNoscensao~DFOEAD
036£€0-00000000 00000000 00034958 CGO0OCCO0 4001AB72 000046F6 OD036EAS OOOOSEDS ®ecevecsscsccssne sooseobosPeses@~0FSECO
036EE0-D001A8C8 O0C36€20 000334CC 0000568 0GO00000 00036F38 00000000 60016F32 #eeelNeePessceca;B80cccsoTsacee—a?.~0FGEED
036FCG-000046F¢ 0C017364 00017380 00000004 O0CO036€20 00000001 00036£20 00000000 *eeoboselossenccssedescacsodecses~DF6FO0
036¥20-00008240 00008240 00007378 00008240 00033¢04 00CG17680 00000000 00000000 ®eee cos socesee ssscessssccencss~DF6F20
036 F40-00000000 600C218€ 0C016FO08 00000GCO1 00000001 000018A0 00033400 00033400 ®*evee~evsccscosncassccnncscsecss—OF6F40
036F60~00036£20 00000000 00000C0C0 00000000 00000000 00000000 00000000 00000000 %eedsessccccncsnvaasrscassesonscse-0F6FO0
036FR0-00033448 S0001p80 00017680 00008240 00033400 000018A0 00033400 00036E20 %*eeeeBeccancsces sosvsccoccsces>e~DF6F80
036FA0-00036E20 00000000 GO000000 00033400 OCO00338FC 00COC000 00034000 00035200 *eedecccoscccssceccoslocence sasee-0FGFAD
036 F€0-80000000 00000000 00000000 00000000 009C000C 00000000 00002000 CODOCO00 *eeesocssacsavcsanscssnscsnsncscea=0FEFCO
036 FE0-00000000 D0CO4c30 Ff THREAD CONTROL BLOCK END fevesesCon ~0F6FED

Figure 12-8. Termination Snap for SAMFIN Load Module
(FIXSAM Action Program) (Part 3 of 3)
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SAVE area In Figure 12-8, the save address is 34958. Once you locate this
address, which is in the action program load area, advance three
full words (C:g). At location 34964 you will find your action
program’s registers 14, 15, and 0-12, in that order.

Finding Error Codes in the Program Information Block

Locating status codes Looking at Figure 12-8, 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 12-8 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 O3 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.

Finding Other Data in the Program Information Block

Locating TERMINATION- Still in the program information block at relative location PIB +

INDICATOR field A ¢ 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.

Locating LOCK-ROLLBACK- Relative location PIB + B,z is the LOCK-ROLLBACK- INDICATOR

INDICATOR field 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.
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Locating other PIB fields

Locating DESTINATION-
TERMINAL-ID

Locating MESSAGE-
LENGTH field

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 12-8: transaction-date (82.04.15),
time-of-day (08.08.42), and source-terminal-type (hexadecimal E6
or character W) indicating a local workstation.

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.

Finding Error Causes in the Output Message Area

Using the allocation map in Figure 12-8, 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
12-8) 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 +
Cq 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.
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Finding Error Causes in the Input Message Area

Locating the input message The input message area begins at relative address 338CO. lts
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 + 10;6 or 338DO0. 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 12-8).

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.

Executed instructions 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 12-7).»

Finding Error Causes in the Work Area

Finding executed Similarly, the work area begins at location 337CO. To find

instructions 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 12-7) which actually moves these values
from the disk or tape file to the work area.

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 we’ll discuss these two areas at
the same time.
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U«ing the thread control
block

Locating the file allocation
map

Bits set off

Bits set on

Three DSECT labels
locate and explain
parameter list

The thread control block is at location 36E20. As we 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 muitithread 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 our 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.
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
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Locating the To the left of the first label, ZT#TRPLA, find the address that is
parameter list 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.

Determining the Next, find the ZT#TFC label representing an address in the dump.

last function call 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.

Determining number You can determine the number of parameters passed on the last
7_’:’3’3"’9‘6’5 n function call by counting the number of words containing valid
S

' addresses.

Hexadecimal Table 12-1 lists all the IMS function calls and their corresponding
equivalents for hexadecimal values for use in debugging your action program.

function calls

. Table 12-1. Hexadecimal Equivalents for Function Calls

06 RETURN

0A SEND

26 ESETL

2A SETL

2E INSERT

32 DELETE

36 PUT

3A GETUP

3E GET

4A SNAP

8E SUBPROG

92 SETLOAD

96 GETLOAD
. AA SETK
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Locating the Finally, find the label ZT#TUPDA in the DSECT and obtain its

DTF or CDIB 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.
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LINK MAP INTERPRETATION

12.7. OTHER DEBUGGING RESOUCES

Using the link

map

If your action programs are in COBOL, in addition to their compile
and link, a link map is useful. Figure 12-9 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.

UNIVAC SYSTEM O

$/3 LINKAGE EDITOR

DATE- 82/04/15 TIME- 07.51

CONTROL STREAM ENCOUNTERED AND PROCESSED AS FQLLOHS-

/1 PARAM OUT=LOADLIB

/3
LOADM SAMFIN
INCLUDE FIXSAN
INCLUDE ZFSLINK,$YSOBJ
ENTER FIXSAM
I3l

C3ANSI  *AUTO-INCLUDED®
CIINUR  *AUTO-INCLUDED®
CQaSME  *AUTO-INCLUDED*

*DEFINITIONS
SYRBOL. TYPE. PHASE. ADDRESS. SYMBOL.  TYPE.
ACTIVATE ENTRY ROOY 00001100 ADDKY ENTRY
BUILY ENTRY R00T  CCCO110C caans1 CSECT
CISME CSECT  ROOY  COC00468 CHTBL ENTRY
CMDRD ENTRY ROOT  00CC11¢0 DELETE EATRY
DLADR ENTRY ROOT  COOC117¢ oLKCP ENTRY
ESETL ENTRY ROOY  CCOO01188 ESLMT ENTRY
FIXSAM CSECT ROOY  0OCQ04ER FREE ENTRY
GETLOAD  ENTRY ROOT  GOCCt118 GETUP ENTRY
INSERT ENTRY ROOT  0O0CCt120 KESALM ENTRY
XESKES ENTRY ABS 0C0011¢8 LNKCP ENTRY
OPENF ENTRY ROOY  CCCO1198 PUY ENTRY
RpIOC ENTRY ROOT  0COC1184 RpIBCL ENTRY
ROKEY ENTRY ROOT  CCCC1134 ROKEYC ENTRY
ROKEYL ENTRY ROOT  CLCOY1138 RDKYI ENTRY
L] ENTRY ROOT  GCO01148 RpSQC ENTRY
RDSO1 ENTRY ROOT  C000114¢C RDSQIC EATRY
ROSR ENTRY ROOYT  (OCCV1140 RDSRC ENTRY
RDSRL ENTRY ROOT  GGO0Y144 REBUILD  ENTRY
RETURN ENTRY ROOTY  0COG11A8 RUN EATRY
SETK ENTRY ROOY 0COCT104 SETL ENTRY
Snap ENTRY ROOT  000C1164 ssLock ENTRY
STECRL ENTRY ROOT  0C001158 STLAT ENTRY
SUBPROG  ENTRY ROQY  CCCOCT12C uNLecCK ENTRY
XRIINS ENTRY ROOT  0O0CC1144 TESLINK  CSECY

DICTY

PHAS

ROOT
rROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT
ROOT

TONARY*
E« ADDRESS.

00001124
00000000
000010F8
0000117¢
00001120
000011288
0000118¢
00001174
00000000
000C112cC
00001178
0000114C
00001110
0000112¢
0000119¢
00001164
00001190
00001110
000010FC
00001184
00101150
00001184
00001194
000010F8

*% ALLOCATION MAP 2

LOAD MODULE - SANFIN SIZE
PHASE NARE TRANS ADDR FLAG LABEL TYPE
SARFINOO NODE - ROCT

w¢s STARY OF AUTO-INCLUDED ELERENTS ~

ESID

000011F8

LNK OR6
00000000

SYMBCL.,

ARETURN
CIENLR
CLOSE
PELKY
ENDCRL
FIND
6ET
GTADR
KESALP
OPEN
RDID
RD1IDL
RDKEYCL
RDKYIC
RDSACL
RDSQL
ROSRCL
RELREC
SEND
SETLOAD
SSUNLK
sue
¥RID

HIADDR
00C011F7

TYPE. PHASE. ADDRESS.
ENTRY ROCY 00001168
CSECT ROOT  000002A8
ENTRY ROOT  0000119¢C
ENTRY ROOT 00001128
ENTRY R0CT  0000115¢
ENTRY ROOT 00001140
ENTRY ROOT 00001170
ENTRY ROOYT  C0001180
ENTRY ABS 000011¢8
ENTRY ROOT 00001198
ENTRY ROOT 00001170
ENTRY ROOT (0001174
ENTRY ROCT  C000110¢C
ENTRY ROCT 00001108
ENTRY ROOT 00001194
ENTRY ROOT  C000118¢C
ENTRY ROOY 00001168
ENTRY ROOT 00001190
ENTRY ROOT  000011A4
ENTRY ROOT 0000111¢
ENTRY PROOY 00001154
ENTRY ROOT 00001120
ENTRY ROOT 00001178

LENGTR 08J ORG

000011F8

Figure 12-9. Link Map for FIXSAM Action Program (Part 1 of 2}
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LINK MAP INTERPRETATION

PHASE NAME TRANS ADDR FLAG LABEL TYPE ESID LNK ORG HIADDR LENGTH 08J ORG
- 11/10/81 00.60 - caansi 0BJ
Caamns1 CSECT 01 00000000 000002A7 00000248 00000000
- 10/30/81 00.CC - CasNunm 08BJ
CIINUM CSECT 01 00C0C2A8 00000465 0000018E 00000000
- 10/30/781 00.00 - C3aSME 0BJ
CaasSME CSECT 01 00000468 000004€E1 00000074 00000000
a*% END OF AUTO-INCLUDED ELERENTS -
- 82/04/15 07.50 - FIXSAM 0BJ
FIXSAR CSECY 01 0DCOO04ES8 000010F7 00000c10 00000000
- 81/12/22 06.58 - ZENLINK 0BJ
ZFALINK CSECY o1 000010F8 000011F7 00000100 00000000
ACTIVATE ENTRY 01 00001100 0000C008
SETX ENTRY '3} 0GEC1104 0000000¢
CHTBL ENTRY 01 00CO010F8 ocooccoo
RUN ENTRY 01 000010FC 00000004
XR3IIMS ENTRY 01 00C01114 0000001¢C
BUILD ENTRY 01 0000110¢ 00000014
REBUILD ENTRY 01 00CCc1110 00000018
GEY ENTRY 01 00C01170 00000078
6ETUP ENTRY 01 00001174 0000007¢
PUT ENTRY 01 00001178 00000080
DELETE ENTRY 01 0000117¢ 0000084
INSERT ENTRY 03 00001180 oooocoss
SETL ENTRY 01 00C01184 0000008¢
ESETL ENTRY 01 00001188 00000090
FREE ENTRY 01 0000118¢ 00000094
RELREC ENTRY 01 0G0G1150 00000098
uNLOCK ENTRY 01 00001194 0000009¢
OPEN ENTRY [0} ] 00001198 C00000AD
CLOSE ENTRY 01 0000119¢ 000000 A4
FIND ENTRY 01 00C011A0 000000A8
SEND ENTRY 01 000011A4 000000AC
RETURN ENTRY 01 000011A8 00000080
ARETURN ENTRY 01 00001168 00000070
SNAP ENTRY 01 000C1164 0000006¢
suB ENTRY 01 000G1120 00000028
RDSQL ENTRY 01 0000118¢c 00000094
RDIDC ENTRY 01 00001144 C00000AC
ROIDCL ENTRY 01 00C011A0 r00000A8
RDSQC ENTRY 01 0000119¢ 000000 A4
RDSQCL ENTRY 01 000C1194 0000009¢
RDSRC ENTRY 01 00001190 00000098
RDSRCL ENTRY 01 00001168 00000070
ROSQIC ENTRY 01 00001164 0000006¢
RDKEYC ENTRY 01 00001110 0000018
RDKEYCL ENTRY 01 00Cot10c 00000014
RPKYIC ENTRY 01 00001108 cooo0010
6TADR ENTRY 01 00001180 00000088
BLADR ENTRY 01 0000117¢ 00000084
ADDKY ENTRY 01 00001124 ooooc02c
DELKY ENTRY 01 oocor12g 00000030
LNKCP ENTRY 01 aocot12c 00000034
PLKCP ENTRY 01 00CC1120 00000038
WRID ENTRY 01 00001178 00000080
RDID ENTRY 13 ] 00C01170 00000078
PHASE NAME TRANS ADDR FLAG LABEL TYPE ESID LNK ORG HIADDR LENGTH 08J ORG
RDIDL ENTRY ot 00001174 €000007¢
RDKEY ENTRY 01 00001134 0000003C
RDKEYL ENTRY 01 00C01138 C0000040
RDXYI ENTRY 01 00C0113¢C 000000 44
RDSR ENTRY 01 00003140 00000048
RDSRL ENTRY 01 00001144 €000004C
RDSQ ENTRY 01 00001148 060000050
RpSQI ENTRY 01 00CC114cC 00000054
STLRY ENTRY 01 00001184 0000008¢C
ESLAT ENTRY 01 ooco1188 00000090
$SLOCK ENTRY 01 060001150 c0000058
SSUNLK ENTRY 01 00001154 000000SC
STCRL ENTRY 01 00001158 00000060
ENDCRL ENTRY [}] 0000115¢ 00000064
CHDRB ENTRY 01 00001160 00000068
OPENF ENTRY 01 00001198 00000040
SUBPROG ENTRY (13} 00001120 00000028
SETLOAD ENTRY 01 0000111¢C 00000024
GETLOAD ENTRY 01 00001118 00000020
000004E8
. FLAG CODES - )
8 - BLK DATA SECY D - AUTC-PELETED E - EXCLUSIVE “A” REF & ~ GENERATED EXTRN 1 - INCLUSIVE “V” REF
L - DEFERRED LENGTH N - MULTIPLY DEFINED N - NOT INCLUDED P - PROROTED COMMON R - SHARED REC PRODUCED
S -~ SHARED 1TEM U - UNDEFINED REF V - VCON ITEM
*ANY OTHER CODES REPRESENT PROCESS ERRORS+* .
LINK EDIT OF “SAMFIN®  COMPLEYED
DAVE- B2/04715 TIME-~ 07.53
ERRORS ENCOUNTERED- 0000 UPSI- X“00~

Figure 12-9. Link Map for FIXSAM Action Program (Part 2 of 2)




UP-9207 SPERRY UNIVAC 0S/3 12-41
IMS ACTION PROGRAMMING IN COBOL AND BAL

ABNORMAL TERMINATION SNAP DUMP ANALYSIS

12.8. ANALYZING AN ABNORMAL TERMINATION SNAP DUMP

Abnormal snap Figure 12-10 shows the dump generated when action program

dump example SAMFIN terminates abnormally due to a program check error.
This program check occurred because of an invalid instruction
code.

Importance of All of the debugging techniques discussed for S termination

P'OHJ"'" status snaps pertain to abnormal snap dumps except for information

WOr

about the save area. In addition, the program status word plays
an inportant part in determining the cause of an abnormal
termination dump.

Locating erroneous To find the address of the erroneous instruction, you must first
instruction address go to the sixth, seventh, and eighth bytes of the program status
word.
PSW

Bytes| 1 | 2| 3|4

In Figure 12-10, after the allocation map, the address in these
bytes is 034C5C.

Bytes

1 2 3 4 5 6 7 8

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.

Interpreting error codes 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 12-10), notice that byte 5 contains 40,4. In binary this is:

0100 0000

LENGTH OF ERRONEOQUS
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.

01 2-byte instruction
10 4-byte instruction
11 6-byte instruction

SAMFIN’s erroneous instruction has a bit configuration of 01,
meaning it is a 2-byte instruction. Counting back from location
034C5hC, 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 O1,s, an operation
exception. This means that an illegal operation was attempted.

chetetetatotototctototatotobatatotadatotatotadod
1

I1RS90 SN r euUnmP .

1

Rt etetetototototototatetatotototopataladadabat

ACTION NAME: SANFIN PATE: 82704715
CURRENT ACTION PROGRAM: SARFINOO TERN-10: TRANS~ID: 0052006901C50006 TIME: 8:15:30
%% ALLOCATION MAP e
FROM 10 LENETH AREA-NANE

00033400 00033438F 000000$0 PROGRAR INFORNATION B8LOCK (P1B)
000338¢0 000338ef 00000030 INPUT NESSAGE ARER (1MmA)
000337¢0 0003388f 00000100 WORK AREA (WA)

00033570 (00033787 00000242 OUTPUT RESSAGE AREA (OMA)
00033788 0003378F 00000002 CONTINUITY BATA AREA (CDA)
00034000 000351FF 00001200 ACTION PROGRAM LOAD AREA
G0036€20 00036FE? 000001C3 THREAD CONTROL BLOCK (THCB)
00000000 00000000 00000000 ACTION SUBPROGRAM (IF ACTIVE)
00036£54 00034673 00000020 FILE ALLOCATION WAP

00008240 0O00083SF 00000120 TERNINAL CONTROL TABLE (TCT)
€0033508 00033566 00000064 SMARED ACT.PROG. VOLATILE AREA

CAUSE OF SNAP DUNP: USER PROGRAN CHECK

Figure 12-10. Program Check Abnormal Termination Snap for SAMFIN Load
Module (FIXSAM Action Program) (Part 1 of 2)




UP-9207 SPERRY UNIVAC 0S/3 12-43
IMS ACTION PROGRAMMING IN COBOL AND BAL
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INTERRUPT CODE
BITS 01100000

ADDRESS OF ERRONEOUS INSTRUCTION

PROGRA® STATUS WORD:  EDESCE [«doracsc]

USER REES 0-7 000000040 0003 4é6C 00013400 00033400 000337¢c0 000337¢0 00034688 00033570

USER RE6S B8-F 000338¢0 00034698 00034558 00035558 60034BF4 00034958 900350€E 00034C56

SNAP BY EXIRS AT 017146

RE6S O0-7 N00013£0 000173BC 00037400 0€03340C 000337¢0 000337c0 00034688 00033570

REGS 8~F 000338C0 00034698 00034558 00035558 600348F4 O00DD4AEZ 60017164 60017126

SNAP  OF3400 710 OF38F0
033400-00000000 E2C104C¢ €9D50505 00520069 01C50006 00000000 00000000 00000000 #eeooSAMFINNN e coeBavoasssccseseea=0F3400
033420-0000005C 000c0100 00000008 Q00LCO00 FBF2FLF4 FIFSFOFB FIFSF2F8 D00000ES *eeuBunuvesesenesB2C415081528,..8-0F3420
033440-00500018 €9000000 ECESOECT 40034C5¢C 000C0COC 0003466¢ 00033400 00033400 *e8ooZosoolos e<Peeacocsacosseee—0F3440
033460-000337¢0 000337¢0 00034688 00033570 000338CC 00034698 00034558 00035558 %*ececscescsvocne -..-...-...-.-..-0?3460
033480-60034BF4 00C34958 900350L€ 00034CS6 HCO0DOD0 00033448 D0036EC4 SO034FFC ®-ueboosoceBriceCoconasooasedPlol—0F3480
0324A0-00015730 00CO002E 000345A8 000345A3 0CO3340C COGI37¢O 000337¢0 000346B8 *eesscosvesncvococeccccccssnnsosas—0F34A0
0334¢0-00033570 000338C0 00034698 00C34558 O0C35558 60034BFé NOO3IZBAC B00337C0 *uoeensosscscsscccaso—cokhanssccae=CF34C0
0334€0-00033400 00€33570 COC33£¢0 000338dA  0003357C 00033799 GUO3I3Z7CC J00338BB3 Veveeesssoncvossosvocnonsnnsaseses—OF34ED
033500-00033768 800337eA 000000CT 00034580 0002467C 00034958 00034688 GO033400 ®eacecesvaccscscssss@eccvonaneass=0F3500

O0340E0-D2067023 S0F8F211 AD4OB012 FOT0A0L0 622705C0 4770C026 D2477060 61609240 *Keeo-82c¢ oe9es woscccnaKea/=, -DFABED
034¢00-50310246 50325031 B2015034 80120247 TO0ACS031 58F09004 OSEF9240 50310246 *8eKeBoBoKebooeKeoobeoluoase LoK.—0F4CO0
034€20-50325031 F211A050 50CT194FC AQS1F211  AQS0B012 94FCADST FOI1A050 AD604TT0 #8eBe2es88Aucce2en~esovc/Feobo-ue-0F4C20

034C40-C0S247F0 COS641ED CO6218FC F0EFATT4  SEFU9008 O7FF4A7FD CO} AD4CS0C3 *eesloocrsccnncerelevacaBanans SC-0F4CAO

034C60~-FI00ADL0 62274770 COE20204 SOIES000 92135049 50050209 D140622 F236A060 #9es ccoeaSKeBoBokoBoBoKoed oo2s.-—0F4CED

BAD INSTRUCTION

Figure 12-10. Program Check Abnormal Termination Snap for SAMFIN Load
Module (FIXSAM Action Program) (Part 2 of 2)
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SAMPLE CALL SNAP DUMP

12.9. ANALYZING A CALL SNAP DUMP

Purpose of the The CALL SNAP dump is useful in action program debugging

CALL SNAP dump 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.

Sample CALL SNAP Figure 12-11 shows the dump generated by the SNAP function

dump code issued from the SAMFIN action program (Figure 12-7, lines
312 and 313). Notice, each beginning and ending area requested
is listed in the dump (Figure 12-11).

DT T S R e R PR TS T TEE SR e 'Y

1 1
* Ims 90 S NAFP b uUmP -
1 1

R S B e L T T T e s 2

ACTION NAWE:  SAMFIN DAYE:  82/04715
CURRENT ACTION PROGRAM:  SAFFINOO TERM-1b:  TRWD TRANS-1D:  0052006901BD0O01 TIME:  B:07:04
% ALLOCATION MAP
FROM 10 LENETH AREA-NAME

00033400 0003348F 00000050 PROGRANM INFORRATION BLOCK (FPIB)
C00338c0 (O0033R2EF 00CO0O030 INPUT MESSAGE AREA (IMA)
000337¢0 0003388F 000001C0 WORK AREA (WA)

00033570 00033787 00000248 OCUTPUT RMESSAGE AREA (ORMA)
C003378€ 000337pF 00000002 CONTINUITY DATA AREA (CDA)
00034000 0003S1FF 00001200 ACTION PROGRAM LOAD AREA
0003¢€E20 00D36FE? 00D001CE THREAD CONTROL BLOCK (TH(B)
00000000 00000000 00000000 ACTION SUBPROGRAM (IF ACTIVE)

C0036E54 0QCO036E7Y 00000020 FILE ALLOCATION MAP
00008240 0000835F 00000120 TERNINAL CONTROL TABLE (TCT)
G0033508 00033568 00000064 SHARED ACT.PROG. VOLATILE AREA
CAUSE OF SNAP DUMP:  USER INLINE SNAP CALL
SNAP BY EXIMS AT 017146

REES 0-7 OCOO13EG (Q00334b8 000349A8 ((003340¢C 000337pA 000337¢0 00034668 00032570

REES 8-F 000338CC 00034698 00034558 00035558 60034EB8 00033490 60017164 60017186

SNAP  OF468B8 T0 QF4890
0346P8-10030000 10040000 1C0403C0 10040200 1EOOD00C 00000000 DS5D6D560 DSELDACS Weaseceoscscassccccosess s NON-NUNE-OF46B8
0346DE-D9CIC340 ESCIDIES €540C5D5 E3CSDICS CALUCOHDE DP40ODICS CTCLE240 CACS5E2CY *RIC VALUE ENTERED FOR READS DESY-OF46DE
D346FE~-D9C5C440 €6C9CSD3 C4000C00 D000C000 E3DFCIDS E2CTCIE3 CO06D540 C3CI10SC2 ARED FIELDocwoess TRAKSACTION CANC-OF46F8
034718-C5D3D3C5 C440C4ES4 CS4OE3D6 4CC1C206 ESCSA0CS DSDIDEDO C50SCA40 D6C640CE *ELLED DUE YO APOVE ERROREND OF F-OF4718
034738-COD3C540 DYCSCICI CBCS5C440 CHELDSCS DS5C740DS €SCTCA4AD DSE4AD4C2 (5094040 *ILE REACHED DURING READ NUWNEBER -0OF4738
034758-C5D90906 DI4TLO6DT DEDA4CE2 CI0460C7 CSE3LOAC CLEADICO DSC74009 CS5CI1CL40 *ERRCR FROM SAM-GEY DURINE READ ~0F475&
034 778-DSEADAC2 CSP94040 E2EZCTIEZ ELE260C3 DO6CACS54(C 40404040 40404040 40404040 *NUFBER SYATUS-CODE ~0F4778
034798-40C4C5E3 C1C9DICS5 C44D0E2E3 CTE3ELEZ 40C3DEC4 (5404000 CEE2DLES CHCS0300 » DEYAILED SYATUS COCE JFSMTFIL.-0F4798
D34 7BE-COE2D4C4L C6CIDIOC CSDSEZCS DSLODSEL D4C2C5D9 40DECELD DICS5CICAL E240C6D6 *FSMDFIL.ENTER NUMBER OF READS FO~OF&47BB
034 708-D940E2CT DA4UESCT DS4ODIC5 DSC7EICE 4AGCECOD3 CSE240CT E240C67E t5050000 +8 SAP VAR LENETIH FILES AS FANN..-OF47D8

0347F8-D3C9D5C5 40C4CPE2 C3p6D5DS CSC3E34C DSCSDEE& CSEZ2E3CS5 C4000000 00000000 *LINE DISCONMECT REQUESTEDeseecosas—CFL7F8

034818-D5064B40 DICSC1C4 40404040 C3ELEES 60C9C4A4L 4C404040 404040C3 ESEE3IDS *NO. READ cUsT-10 CUSTo-0F4818

Figure 12-11. CALL SNAP Dump for SAMFIN Load Module (FIXSAM Action
Program) {Part 1 of 2)
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SAMPLE CALL SNAP DUMP

034838-D4C50940 D5C1DACS 4C4CLL40 40404040 4UCTIDLEY 4ODTCICY CA404040 404040C4 *MER NAME AFY FAID  D-0F4B38
034858-CT1E3C540 40404040 c5p505D6 D94OD6DS 4DE2DSCT D740D506 4BACFI40 40F24040 *ATE ERROR ON SKAP NO. 1 2 -~0F4858
034878-F34040F4 4040FS60 40404040 40404040 40400000 00000000 ScC *3 4 S cesace® -0F4878

SNAP 0QF3400 TO OF3570
033400-00000000 €2C1p4Cé CP05D5D5 0U52006S O1e8p0C01 00000000 0CGO00000 00000000 #.eveSARFINNN.oeososcascsensaness=0F3400
033420-00000050 D0OCCC100 000COCCE 0000CCOC FBF2FOF4 FIFSFOFB FOF7FOF2 OOCCGUDES *evelecvccenrneeeBZCA15080702.,.W~0F3420
032440-00500018 €9C0000C 00034958 000C000C O0CD024958 Q00078B0 6CD344EA C0O15730 weleeZevescscncsvccccosMe—cocaass=0F3440
N33460-00026£34 C0D000CE 00033400 OCO3F70C O00D36E2C O0001FEC DOOOR240 00004C30 %eedesssMecevceTeoedeosccnes ooe€e—0F34E0D
033480-00000C0C COCODOOC COCOCCCO D000OGOC O0O00CO000 00033448 COO36ECH 40034F6E *svescescavcocssccnososcnss>d I>-0F3480
0334A0-CC015730 D0CU004A COC345A2 000349A8 0003340C CO0337BA 000337CC Q00346B8 %*evececslecconcesscrscasnranensana—0F34A0
0334C0-00033570 000338C0 00034698 00034558 ODO0035558 60034€88 000346B8 U0D34850 *ccseecescscasasconns—etescnnssas—0FIACD
0334£0-00033400 N0C32570 C0C238c0 000338DA 00033570 00033799 0U0337C0 0O00338B2 *..evesvsosonsovsnsssssasscscsese—0F34EQ
0335C0-000337e8 80033794 Q0C0CCCC 00D3458C 0O02467C 00034958 000346R8 (0033400 *eevecooccscscrcnssefoscannnsssae=0F3500
032520-000338¢C 00032788 00033570 00C337CC OUGOUOCOGC 60034D18 DUO3LEBE 60034EB8 *.seeecnsssssscssscas—alaeetemat~0F3520
033540-00000F00 00000000 C000CCO0 20000CCC 0ONCCLOC 0OOCUOD0 00000C00 OD00O0C0 *.cevavcsscovcscccorscssnsasssasne=CF3540
033560-0000060G0 0DCDCO0C 0000GCEO 00000000 0O Resesececsasssscanes -0F3560

SNAP  (F38C0 TO (F38&pA

0338C0-E3D9D4C4 00520069 01BDOOCT DOCFOCO0 C67BFOF2 4ODS4OEB 40D5SC *TRMD seecasvseecs FFOZ N Y Nt -0F38¢0

SNAP OF3570 70 OF3799
033570-00000C00 COO0COGO0 D00DQ000 O1CCOCOD 10020000 CECIDICS 4UDSCIDL C54C4040 *evovsarnvevescanesasFILE NANE -0F3570
033590-40404CC6 E2D4E3CE C90X4LC40 40404040 40404CAC 40404040 4U&CA0A0 40404040 » FSPTFIL -0F3590
033580-40404040 40404040 40404C40 40404040 40404C4C 40404040 40404040 10040000 + esee=-0F35B0

0335D0-C5D5C440 DOCELOCE CODICSL0 DYCSCICI  CELSCHLT CLELDICY DSCT740DO €SC1C440 *END OF FILE REACHED DURING READ -OF35p0

0335F0-05E4D4C2 C509404C 4O0F14C40 40404CAC 4T4CACAC 40404C40 404GA04C 40404040 *NUMPER 1 -0F35¢0
033610-40404040 40404040 10040000 E2E3CT1E3  E4E260C3 p6CACS540 4OFOFUFC F2404040 = +0 e STATUS~-CODE (0OC2 -0F3610
032630-404C4040 40C4C5E3 C1CI9D2CS5 C440E2E3  CTE3ELEZ 40C3D6C4 C54040FC FOFOF040 « DETAILED STATUS COPE COOD -0F3630
033650-40404040 40404040 40404040 40404C40 404C404C 10040200 CHCIDICS 4UDSCTID4 = ceasFILE NAM~O0F3650
033670-C5404040 404040C6 E2D4C4CE CID34040 40404040 40404040 40404040 40404040 »E FSPDFIL -0F3670
033690-40404040 40404040 40404040 40404040 40404040 40404040 404C404C 0404040 # ~0F3690
0336B0-10040000 b5D64840 DICSCTC4 404D4C4L CIELE2ET 60CHCH40 40404040 404040€3 #..00N0. READ CUsST-1D C-0F3680
0336DU-ELE2E306 D4CS5DI40 D5CTIDLCS 40404C40 40404040 40CT1DLES 40DTCICS 4404040 *USTOMER NAME AMT PAID ~0F3600
0336F0-404040C4 CA1E3C54C 40404040 10040000 404G4UFC F34040460 40404040 4OFOFOFD = BATE csen 2 CO0-0F36F0
033710-F1FD4040 4040404C CIDIL050 40D2CIES  T7DECAOER E3CSCI02 4040440 40404040 #1910 AL & KAY™S STEAK -0F3740
033730-4058F2F1 F7FULEFT F3404C40 4CFT1F16T  FIFSEIFT F6404040 10040200 4C404040 « $2970.02 1173577¢ ceee -0F3730
033750-40404040 404040340 40404C40 40404040 4CACACAL 40404040 4U4A04UATE 40404040 » ~0F3750

##4x  QOF3770 TO (OF379C SAME AS ABOVE
033790-40404040 40404040 405¢ * * -0F3790
SNAP  (OF37¢0 T0 OF38B2?

0327c0-FOFOFOFT1 F(CID340 5040p2CT1 E87DE24C E2E3C5CT D2404040 4GFOF2FY F7FOFOF3 #0CD10AL & KAY”S STEAK 0217002-0F37¢0

0337e0-F1F161F1 FO61F7F6 00000CCC OOD0CO0CO O0O04UA04C FOF34040 40404040 4040FOFD *11/19/7€00csnncas 02 00-CF27€0
O33800-FOF1F040 40404040 40C10340 5040p2C1 EE7DE24C E2E3CS5CY D240404C 40404040 *010 AL & KAY'S STEAK -0F38C0
033820-4C405BF2 FIFP?FU4B FOF34C40 4040F1F1  61F1FG61 FTF64040 4OE2E3CT E3E4LE260 * $2170.07 11719/7¢ SYATuS-~0F3820
033840-€306C4C5 4040FOFC FOF24C40 40404040 404CC4CS5 E3CICODT CS5C440E2 E3CIEZESL »CODE 0002 DETAILED STATU-CF3840
033E60-E240C3D6 C4C54040 FOFOFOFD 40404040 40404040 40404040 404064040 40404040 +S CCDE QOO0 ~0F3860

033880-40F0F3FD 00C0OCOOC CPCOCCCO OCCQLOCOO CODCCLCC 00000000 0O000C00 Q00000000 * 030 cececcessssccacaccaccosseasa—UF3I8B0

0326A0-00000000 020000000 QCODOCGC CO6EZD4C4  C6LSD3ISC %sesccensnesse FSRDFIL? ~0F38A0
SNAP  DF3788 70 0Ff378BA

0327p8-DSEBSC *NY* -0F3788

Figure 12-11. CALL SNAP Dump for SAMFIN Load Module (FIXSAM Action
Program) (Part 2 of 2)



UP-9207 SPERRY UNIVAC 0S/3 12-46
IMS ACTION PROGRAMMING IN COBOL AND BAL

ONLINE FILE RECOVERY

12.10. ONLINE FILE RECOVERY

When a transaction terminates abnormalily, 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 the source terminal and system console.
These messages are explained in the OS/3 system messages
programmer/operator reference, UP-8076 (current version).

Automatic file rollback 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.

Requested file rollback 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.

IMS audit file entries 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 Roliback

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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Unrecoverable audit Error Returns

file errors
When unrecoverable 1/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.

Prefix Area Format

Data file 1/O errors 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.

AUDCONF/AUDFILE errors  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.

Prefix area format Figure 12-12 shows the format of the prefix area and Table
and contents 12-3 describes the content of each field.
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0 1 2 3
V] type code flag byte transaction
4 code
unused
8 terminal contro! table address
12
transaction id
16
20 terminal id
24 . .
initial action
program name
28 current action
program name
32
36 date and time stamp
at time of audit
40
44 key length reserved for system use
48 data length of updated record
52 filename
56
Figure 12-12. Format of Prefix Area of Records in the Audit File
{Online Recovery)
Table 12-3. Contents of Prefix Area for Records in the Audit File
(Online Recovery) (Part 1 of 2)
Label Field Name Bytes Code Description
ZF#RTC Type code 0 Binary Bits Set
to 1 Meaning
o} 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
(o) First before-image for
transaction
1 Inserted record
2 Abnormal termination
3 Not used
4 MIRAM, indexed
5-7 Not used
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Table 12-3. Contents of Prefix Area for Records in the Audit File
(Online Recovery) (Part 2 of 2)

Label Field Name Bytes Code Description

ZF#ATC Transaction code | 2-6 EBCDIC Configured code identifying the
current 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 id 12-19 Binary Data-time of initiation of this
transaction, in the form:
yy-mm-dd-hh-mm-ss

ZF#ATMID| Terminal-id 20-23 Hexadecimal} Configured identification of network
termination initiating this transaction

ZF#AIAP Initial action 24-29 EBCDIC Program-name of first action program

program initiated for this transaction; one to

six alphanumeric characters,

left-justified

ZF#ACAP | Current action 30-35 EBCDIC Program-name of currently active

program action 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 O 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.
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12.11. COBOL ACTION PROGRAM ERROR MESSAGE BUFFER

Locating the COBOL error
message buffer

Error message buffer
contents for
1974 COBOL

1974 COBOL

error messages

Error message
buffer contents
for extended COBOL

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

o] c3 Canned message prefix

1 C5 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 O0S/3 system messages
programmer/operator reference, UP-8076 (current version).

Table 12-5. 1974 COBOL Error Messages for Action Programs

CE23 END OF PROCEDURE DIVISION EXECUTED
CE25 NEGATIVE VALUE EXPONENTIATED
CE29 FLOATING POINT ERROR

Table 12-6 shows the contents of the message buffer for
extended COBOL. Table 12-7 describes the error messages.
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Table 12-6. Extended COBOL Message Buffer Contents

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 O0S/3 system messages
programmer/operator reference, UP-8076 (current version).

Table 12-7. Extended COBOL Error Messages for Action Programs

043A CEO3 END OF PROCEDURE DIVISION EXECUTED

043B CEO4 INVALID EXECUTION OF ENTRY POINT

043C CEOb NEGATIVE VALUE EXPONENTIATED
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Capital letters

Lowercase letters

Braces

Appendix A. Statement Conventions

Throughout this document, certain conventions are observed on

formats for statements and commands. General rules with

examples pertaining to these conventions follow:

m 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.

m 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
input-message-area
[work-area] [output-message-area]
[continuity-data-area].

is coded:

PROCEDURE DIVISION USING PIB IMA WA OMA CDA.

m Information within braces { } represents necessary entries,
one of which must be chosen.

For example:

CALL }{GET },(filename,record-area,record-number)
ZGHCALL) \GETUP
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Brackets

Default parameters

Periods

is coded:

1 10 16

ZGHCALL GET, (STATE,RECORD,SNKEY)

or

CALL GETUP,(STATE,RECORD,SNKEY)

Information within brackets [ ], including commas and
semicolons, represents optional entries that you include or
omit, depending on program requirements. Braces within
brackets indicate that you must choose one of the entries if
you include that operand. For example:

*al

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.

(default value)

A series of three periods vertically spaced, occurring in a
program example, indicates that other coding not directly
relating to the example is omitted.

Example:

PARA-1.
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

B.1. DESCRIPTION

Contents 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 we describe
specific subjects and how to handle the coding.

Summary The nine 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, and continuous output.

CSCAN series The CSCAN action program series (Figures B-1 through B-18)
consists of four action programs:

m  DMSCAN
m  DMDETL
s  DMPYMT
m DMTOTL
Simple transactions These programs represent a series of simple transactions that:

m  page through a customer file (CSCAN transaction code);

m display a customer's account status (CDETL transaction
code);

m apply payments to a customer's account (PAYMT
transaction code}); and

m request audit data about all payments applied to a
customer’s account (TOTAL transaction code}).
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ACT1/ACT2 dialog
transaction

JAMENU screen
formatting

BEGIN1 output-for-input
queueing

PRINT continuous output

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.
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B.2. SAMPLE COBOL ACTION PROGRAMS PERFORMING SIMPLE
TRANSACTIONS (CSCAN SERIES)

CSCAN program series The four action programs: DMSCAN, DMDETL, DMPYMT, and
description DMTOTL perform a series of simple transactions. The transaction
code CSCAN starts the first transaction in the series.

Files used 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.)
Key in CSCAN You begin the first transaction by keying in the transaction code,
transaction code CSCAN on line 1 of the screen and pressing the TRANSMIT

key.

CSCAN

A

Figure B—1. Initiating the CSCAN Transaction
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Resulting CSCAN
output

Line

Displaying more records

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.

CSCAN 07005 CHRISTIAN 0236438

>CDETL 132106 HRDLICKA RICHA 62 COLLINS 07003
D>CDETL 055760 MCMANUS R 318 HOOVER 07003
[>CDETL 158607 MCQUADE MICHA 153 FRANKL 07003
>CDETL 060877 MEYER R P.0. BOX 07003
CDETL 147306 RANDALL WILLI 261 FRANKL 07003
D>CDETL 805260 ROHLFING PAUL 1049 BROAD 97003
D>CDETL 805606 VANARMAN JOHN 605 B TROY 07003
[>CDETL 885612 VEATCH STANL 39 OAKLAND 07003
>CDETL 105451 WEST ROBER 100 BELLEV 07003
>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 CSCAN 07006 ROGERS 805257m
[>CDETL 023643 CHRISTIAN GOEG 11 WOODCRE 7005
[>COETL 023643 FITCH E BOX 25 07005
>CDETL 105390 MORIARTY T 272 ROCKAW 07005
[>CDETL 805592 TUCKER CHARL HILLCREST 07005
[>CDETL 181089 FISH ROBER 17 CHERRY 07006
>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL @7006
[>CDETL 139915 LAMBKA IRWIN DIRECTOR H @7006
[>CDETL 044246 LONGENECKER R 20 RICHARD 07006
[>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006
[>CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006

Figure B-3. Continuation of Qutput from CSCAN Transaction Code

Displaying specific You can continue displaying customer records until you reach the
records end of the file (Figure B-14, lines 151-1566 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 contains that
zip code (Figure B-14, lines 151-171 and 179-194).

CSCAN 07006m

Figure B-4. Initiating a Qualified CSCAN Transaction
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Initiating CDETL

Line

Figure B-5 shows the results of this entry after you press the
TRANSMIT key.

il

CSCAN 07009 RILEY 805238m

[>CDETL 181089 FISH ROBER
[>COETL ©91479 HAFLEIGH WILLI
>CDETL 139915 LAMBKA IRWIN
>CDETL 9044246 LONGENECKER R
[>CDETL 179363 MAGEDMAN DAVID
>CDETL 122399 MCLAUGHLIN EDWAR
[>CDETL 805257 ROGERS CLESS
[>CDETL 152069 WILLIAMS GEORG
>CDETL 181050 ROHRER GARRY
[>CDETL ©29997 BOONE GEORG

17 CHERRY
3 HIGHFIEL
DIRECTOR H
20 RICHARD
27 CEDARS
17 SPRUCE
51 RAVINE
60 MCKINLE
219 CARTER
64 BRUNSWI

Figure B-5. Output from Qualified CSCAN Transaction Code

87006
07006
07006
87006
07006
07006
07006
07006
07008
07009

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 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.
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Line CSCAN @7009 RILEY 805238

>CDETL 181089 FISH ROBER 17 CHERRY 07006
4 [>CDETL 991479 HAFLEIGH WILLI 3 HIGHFIEL 7006
5 [>CDETL 139915 LAMBKA IRWIN DIRECTOR H 7006
6 D>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
19; [>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006
11¢ [>CDETL 181050 ROHRER GARRY 219 CARTER 07008
12} [>CDETL 829997 BOONE GEORG 64 BRUNSWI 07009

Figure B-6. Initiating the CDETL Transaction

Resulting output 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 CSCAN 97009 RILEY 805238
[>CDETL 181089 FISH ROBER 17 CHERRY 07006
[>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006
[>CDETL 139915 LAMBKA IRWIN  DIRECTOR H 07006
[>CDETL 044246 LONGENECKER R 20 RICHARD 07006
[>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 97006
[>COETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 87006
[>CDETL 805257 ROGERS CLESS 51 RAVINE 07006
[>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006
[>CDETL 181050 ROHRER GARRY 219 CARTER 07008
[>CDETL 929997 BOONE GEORG 64 BRUNSWI 07009

CUSTOMER: 805257

CLESSEN A ROGERS - PURCHASE PRICE: $229.49
51 RAVINE AVENUE REVISION: NO
CALDWELL NJ 07006 PAYMENT PLAN T

CURRENT BALANCE: $100.00
PAYMENT AMOUNT: $22.95

[>PAYMT 805257m

. Figure B-7. Output from CDETL Transaction
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Processing CDETL

Automatic succession

Initiating PAYMT

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.

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
TRANSMIT. (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
TRANSMIT. (See Figure B-10.)

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 ($100.00 in Figure B-8). (See
Figure B-16, line 157.)
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Line CSCAN 907009 RILEY 805238
[>CDETL 181089 FISH ROBER 17 CHERRY ?7006
[>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006
[>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006
[>CDETL 044246 LONGENECKER R 20 RICHARD 07006
[>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 87006
[>CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006
[>CDETL 805257 ROGERS CLESS 51 RAVINE 87006
>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006
>CDETL 181050 ROHRER GARRY 219 CARTER 07008
[>CDETL 829997 BOONE GEORG 64 BRUNSWI 97009

CUSTOMER: 805257

CLESSEN A ROGERS PURCHASE PRICE: $229.49
51 RAVINE AVENUE REVISION: NO
CALDWELL NJ 07006 PAYMENT PLAN: T
CURRENT BALANCE: $100.00
PAYMENT AMOUNT: $22.95

[>PAYMT 805257m

Figure B—-8. First Method for Initiating the PAYMT Transaction
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Processing PAYMT

Line

NN NN = - o 2 owd o owd =

Figure B-9 shows the results of this subtraction to obtain the
customer’'s new balance.

CSCAN 07009 RILEY 805238

[>CDETL 181089 FISH ROBER 17 CHERRY 07006
[>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006
>CDETL 139915 LAMBKA IRWIN DIRECTOR H 0006
[>CDETL 044246 LONGENECKER R 20 RICHARD @7006
[>CDETL 179363 MAGEDMAN DAVID 27 CEDARS  @7006
[>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

CUSTOMER: 805257

CLESSEN A ROGERS PURCHASE PRICE: $229.49
51 RAVINE AVENUE REVISION: NO
CALDWELL NJ 07006 PAYMENT PLAN: T
CURRENT BALANCE: $100.00
PAYMENT AMOUNT: $22.95

D>PAYMT 805257

$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). (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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Another initiation
method

tine

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-10, line 21.

CSCAN 07009 RILEY . 805238

>CDETL 181089 FISH ROBER 17 CHERRY 97006
[>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006
>CDETL 139915 LAMBKA IRWIN DIRECTOR H @7006
>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 181059 ROHRER GARRY 219 CARTER @7008
[>CDETL 829997 BOONE GEORG 64 BRUNSWI 07009

CUSTOMER: 805257

CLESSEN A ROGERS PURCHASE PRICE: $229.49
51 RAVINE AVENUE REVISION: NO
CALDWELL NJ 07006 PAYMENT PLAN: T
CURRENT BALANCE: $100.00
PAYMENT AMOUNT: $22.95

[>PAYMT 805257 575m

Figure B-10. Second Method for Initiating PAYMT Transaction
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SIMPLE TRANSACTION IN COBOL: DESCRIPTION

Updating payment
amount

Initiating TOTAL

Processing TOTAL

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-11.

Line

CSCAN 97009 RILEY

805238

[>CDETL 181089 FISH ROBER 17 CHERRY 87006
[>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006
[>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006
[>CDETL 044246 LONGENECKER R 20 RICHARD @7006
[>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 ©7006
>CDETL 181059 ROHRER GARRY 219 CARTER 07008
[>CDETL 929997 BOONE GEORG 64 BRUNSWI 079009

CUSTOMER: 805257

CLESSEN A ROGERS PURCHASE PRICE: $229.49
51 RAVINE AVENUE REVISION: NO
CALDWELL NJ 07006 PAYMENT PLAN: T
CURRENT BALANCE: $100.00
PAYMENT AMOUNT: $22.95

PAYMT 805257

[>$5.75 PAYMENT ACCEPTED FOR CUST. 805257 NEW BALANCE: $94.25;

Figure B-11. Resuit 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 t¢ 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 amount 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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SIMPLE TRANSACTION IN COBOL: DESCRIPTION

Processing TOTAL
transaction with
ALL option

Compilations and
flowcharts

Line TOTAL ALL
TERMINAL NUMBER OF TOTAL
1D TRANSACTIONS PAYMENTS
TRM1 3 $$31.79
TRMS 7 $187.57
TRM6 $$78.97
$298.1414

Line - TOTAL
TERMINAL NUMBER OF TOTAL
ID TRANSACTIONS PAYMENTS
TRM1 3 $31.70m

Figure B-12. Result 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 payments 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.

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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SIMPLE TRANSACTION IN COBOL: DMSCAN PROGRAM

(1-16)

(17-26)

(27-33)

(34-70)

HOUSEKEEPING

DEFINE
MESSAGE
CONTROL

CHARACTERS

DEFINE
ERROR
MESSAGE
CONTENTS

i

COopPY
PIB

LINE NO« SOURCE ENTRY

05001
0c002
0co003
05004
02005
00006
03007
ocoos
02009
0coi10
08011

05012
0co13
02014
023015
0Co1s
00017
0to18
03019
ogozc
00021

09022
00023
02024
03025
0L026
ocoa27
0c028
0ro029
09030
00031
03032
00033
00034
0035
02036
05037
00038
02039
03040
09041

02042
02043
03044
0T045
0046
02047
02048
0C049
05050
07051
62052
0C053
0C054
08055
0C056
0£057
00058
06059
00060
02061
02062
0063
00064
op0ss
02066
00067
00068
00069
0C070

IDENTIFICATION DIVISIONS
PROGRAM=1De DMSCANS
AUTHOR FeDeFoeSeFoa
DATE=WRITTENs 7713776,
DATE=COMPILED. 82/05/03.
ENVIRONMENT UIVISIONS.

CONFIGURATION SECTION,

SOURCE=~COMPUTER,
OBJECT=-COMPUTER,

DATA DIv]ISION,
WORKING=STORAGE SECTION.
77 OMOALT PIC X{7) VALUE °'DMOALT'.
77 OUT«MSG-LEN PIC 9999 COMP=y VALUE 768,
77 GE PIC X VALUE °G*,
77 CsCan PIC X(5) VALUE °*CSCAN'.
77 COETL P1C X(5) VALUE *CDETL'.
01 SCOPE-CHAR .
02 ¢Rr PIC X VALUE =+0p°*,
02 pLE PIC X VALYE =v]g°,
€z esc P1C X VALYE =927°,
02 WY PIC X VALUE =905,
02 st PIC X VALUE =*02°,
02 Exv PIC X VALUE =03,
G2 soF PIC X VALUE =*]p*,
02 oNE PIC X VALYt =01,
02 THREE P1C X VALLUE ='043°,
01 ERReMSG=L1T7S.
02 FILLER PIC X(19) VALUE *®eINVALID KEY®e'.
C2 FILLER PIC X(191) VALUE "eeENy OF FILEss"®,
D2 FILLER PIC Xx(19) VALUE '8 NVALID REQUESTee"',
02 FILLER PIC X(19) VALUE '*e]/(0 ERROR®s®',
01 ERAR=MSG=~TAB REDEFINES ERR=M5G-LITS,
02 ERR PIC X(19) OCCURS 4.
LINKAGE SECTION,
ot P-l.B. COPY Plb74.
02 STATUS=CONE PIC 9(4) COMP=4,
02 ODETAILED=SYATUS=CODE PIC ?(4) COMP=4,

02 RFCORD=TYPE REDEFINES DETAILED~-STATUS=-CODE

(NYNA 7/76)

UNIVAC=0S3«
UNJVAC=~0S3.

03 PREDICTED-RECORD-TYPE PIC X.
03 DELIVERED~RECORD=TYPE PIC X.
02 SUCCESSOR-1IU PIC X{6)e
02 TERMINATION=INDICATOR PIC X
02 LOCK=ROLLBACK=INDICATOR PIC X
02 TRANSACTION=IDe
03 YEAR PIC 9(4) COMP=4,
03 TODAY PIC 9t4) COMP-4,
03 HR=MIN=SEC PI1C 9(9) COMP=4,
02 DATA-DEF=REC-NAME PIC X(7)e
€2 ODEFINED=FILE=NAME PIC X(7)s
C2 STANVARD=MSG-LINESLENGTH PIC 9(4) COMP=Y4,
02 STANDARD=MSG-NUMBER=LINES PIC 9(4) COMP=4,
02 WORK=AREA=LENGTH PIC 9(4) COMP=4,
02 CONTINUITY=DATA=INPUT-LENGTH PIC 9(4) COMP=4,
02 (ONTINUITY=DATA=OUTPUT=LENGTH PIC (4} COMP=4.

02 wORK=AREA=INC
02 CONTINUITY=DATA=-
62 SUCCESS=UNIT«]Ds

AREA=INC

PIC 9(4) COMP-4,
PIC 9(4) COMP=4,

03 TRANSACTION=DATE.
04 YEAR PIC 99,
04 MONTH PIC 99,
04 TODaAY PIC 99.
03 TIME=-OF«DAY.
04 HOUR PIC 99,
04 MINUTE P1C 99.
04 SECOND PIC 99.
03 FILLER PIC XXX,
G2z SNURCE~TERMINAL=CHARS,
03 SOURCE~TERMINAL=TYPE pIC xo

03 SOURCE=TERM=MSG=L INE=LENGTH
03 SOURCE-TERM=MSG-NUMBER-LINES

PIC 9{49) COMP=H.
pI1C 9(4) COMP~-4.

Figure B-14. Sample COBOL Action Program DMSCAN (Part 1 of 3)
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SIMPLE TRANSACTION IN COBOL: DMSCAN PROGRAM

@ 06071 01 l=M-a. CoPY 1MA74,
ggo72 02 SOURCE=TERMINAL=ID PIC X(4)e
00073 02 DATE~TIME=STAMP.
00074 03 YEAR PIC 9(4) COMP=~4,
copY 08075 03 TODAY PIC 9(4) COMP=4,
(71-80) INPUT 00076 03 HR="MINeSEC PIC 9(9) COMP=4,
MESSAGE 00077 02 TEXT-LENGTH PIC 914) COMP=4,
CONTROL HEADER 00078 02 AUXILIARY=DEV=]D.
0g079 03 FILLER PIC xo
T 00080 03 AUX=DEV-NO PIC Xo
00081 02 FILLER PIC X(6).
0gos2 02 zip~IN P1C X(5).
DESCRIBE 00083 02 FILLER PIC X.
(81-96) INPUT 0g084 02 LN-CUSTID.
MESSAGE 00085 03 LN=IN PIC X(t7),
TEXT 00086 03 FILLER PIC X(8)e
00087 02 REN=LN=CUSTID REDEFINES LN=CUSTIDs
ogoss 03 CHAR PIC X OCCURS 25  INDEXED By I.
00089 01 ALT-RECS
opo9o 02 ALTY~KEYS.
00091 03 21pP PIC X(S)e
00092 03 LN PIC X(17),
00093 03 CUSTOMER.
00094 04 KEY=~CHAR PIC X 0CCURS 6 INDEXED By Jo
00095 02 FN=5 PIC X(S)e
00096 02 ADDR=1D PIC X(10),
00097 0] O=Ma=a. COPY OMAT74.
08098 02 DESTINATION=TERMINAL=ID PIC X(4),
60099 02 SFS=0PTIONS PIC X121,
00100 02 FILLER PIC X{21)e
copy pe101 02 CONTINUOUS=QUTPUT=-CODE PIC X(4)e
199-108) OUTPUT 00102 02 TEXT-LENGTH PIC 9(4)  COMp=4.
MESSAGE 00103 02 AUXILIARY=DEVICE-IDo»
CONTROL HEADER oC104 03 AUX=FUNCTIQWN PIC X,
0C105 03 AUX=DEVICE=NO PIC X,
| 05106 02 pice~-l.
oc1g7 63 TEN-1I PIC X,
DEFINE ocl1o08 03 FN-1 PIC X
OUTPUT 65109 03 Y-1 PIC X,
£106-110) MESSAGE oc110 03 Xx-1 PIC X.
DICE o111 02 DISPLAY~TAQLE.
octiz 03 CUST=LINE OCCURS 10  INDEXED by K,
l 0oC113 04 SOFE=-0UT PIC X,
00114 04 TRAN=QUT PIC X{5).
00115 04 FILLER PIC X
DESCRIBE oCtile 04 CUST=0UT PIC X(6)e
(111-128) OuTPUT oc117 04 FILLER  PIC X(5).
MESSAGE 0c118 04 LN-QUT  PIC X{17),
TEXT 00119 CY FILLER PIC XXo
o012e 04 ESC-OUT PIC X,
00121 04 HT-OUT  PIC X,
00122 D4 FILLER PIC XXe
035123 04 FN-QUT  PIC X(5).
63124 04 FILLER PIC X(5)e
035125 04 ADOR=OUT P{C X(1D),
0C126 04 FILLER PIC X(S)e
0127 04 ZIP=OUT PIC Xi5},
Goizs 04 CR-QUT P1C X,
s SEE'NE 0G129 02 7T0p-OF=SCREEN,
(129-134) USCREErLNG 82‘130 03 DICE-2,
c131 04 TEN=2 PIC X,
DICE 0C132 04 FN-2 PIC X,
00133 04 v-2 PIC X,
1 00134 04 x=2 PIC X,
00135 03 NEXT=-TRAN PI1C X(5)«
DESCRIBE 02136 03 FILLER PIC X,
SUCCEEDING 0C137 33 NEXT=Z1P PIC X(5).
(35140 o UTPUT MESSAGE 00138 03 FILLER Prc X,
TEXT 0Cc139 03 NEXT=LN PIC X(17),
056140 03 FILLER PIC X.
09141 01 NEXT-CysT PIC X(6).

Figure B-14. Sample COBOL Action Program DMSCAN (Part 2 of 3)
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B-16

SIMPLE TRANSACTION IN COBOL: DMSCAN PROGRAM

(144-156)

INPUT
MESSAGE
PROCESSING

(167-171)

DISPLAY
OUTPUT
RECORDS

(172-174)

TERMINATE

PROGRAM
NORMALLY

{175-178;

MOVE

CUSTOMER NO.

TO OUTPUT
MESSAGE

I

(179-194,

READING
RECORDS
FOR
DISPLAY

ogl42
00143
03144
03145
00146
00147
0%148
0g149
00150
00151
00152
02153
07154
0C155
0L1se
027157
ocis8
0C159
o21sC
0d161
02162
0C163
07164
CC165
0Cl66
02167
00168

00169

ogti70
00171
oe172
00173
00174
0g17s
00176

co177
cp178
0g179
0D180
oglsl

00182
00183
op184
00185
00186
ogci187
00188
[ -1
00190
00191
00192
00193
00194

PROCEDURE DIVISION
USING P=l=B l-m=a ALT=-REC O=M-A.
BEGIN=PROC
MOVE SPACES TO DISPLAY=-TABLE TOP=QF~SCcREEN.
MOVE DLE TO TEN=] TEN=2,
MOVE EXT TO FN-1l, )
MOVE STX TO0 FN=-2,
MOVE THREE TO YvY-1,
MOVE ONE TO X-i x=2 Ya2,
IF TEXT=LENGTH IN l=M=A > 24
THEN SET | TO TEXT-LENGTH IN
SEY 1 DOWN By 22
1F CHAK (1) IS NUMeKIC
THEN PERFORM My=1D
VARYING J FROM | BY |

1=M=4

AND CHAR (1

MOVE LN=IN TO LN,
MOVE ZIP=IN Tg ZIP.
CALL *SETL®
USING DMOALT GE ALT=-KgY.
IF sTaATUS-COOE > 0O
THEN MOVE ERR (STATUS=CODE)
GO To END=PROG.
'GET'
USING DMOALT ALT=-RECe
PERFORM READ-LOOP
VARYING K FROM 1| BY 1
MOVE CSCAN TO NEXT=-TRAN.
MOVE 21P TO NegXT=21P,
MOVE LN TO NEXT=LNo»
MOVE CUSTOMER TO NEXT=-CUST.
END=-PROG.
MOVE QUT=MSG=LEN TO TEXT=LENGTH
CALL *RETURN®,
Mv=1D,
MOVE CHAR (1)

To CusT=LINE

CALL

UNTIL K > 10

IN O=M=A.

YO KEY=CHAR (),
MOVE SPACE TO CHAR
SET 1 up BY 1,
READ=LOQP,
IF sTaTuS=CODE > 0
THEN MOVE ERR

(1)

(STATUS=CODE) 70 CusT=LINE
GO To END=-PROG.

MOVE SOE TO SOE-OUT (k).
MOVE CDETL TO TRAN=OUT (K}
MOVE CUSTOMER TO CUST=-0uT (x),
MOVE LN TO LN=OQUT (K],
MOVE ESC TO ESC=0QUT (K.
MOVE HT 10 HT-QUT (K,
MOVE FN«S TO FN=0OUT (K.
MOVE ADDR=10 YO ADDR=QUT
MOVE ZIP TO ZIP-QUT (K}
MOVE CR TO CR-QUT (K},
CALL *GET?

USING DMOALT ALT=REC.

(K)o

+ 5) IS N, MERIC

UNTIL J > 6o

(K)

Figure B-14. Sample COBOL Action Program DMSCAN (Part 3 of 3)
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SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM

LINE NOe SOURCE ENTRY
02001 IDENTIFICATION DIVIS|ON.
02002 PROGRAM=IDe ODMDETLS
0DB003 AUTHORe FEsOeFeSeFe (NYNA 7/76)
(1-13) HOUSEKEEPING 00004 DATE=WRITTENe 7/16/760
00005 ENVIRONMEMT DIVISION,
02006 CONFIGURATION SECTION.
02007 SOURCE~COMPUTEKs UNIVAC=0S3e
DC008 OBJECT=COMPUTERe UNIVAC=053s
00009 DATA DIVISION,.
0C010 WORKING=-STORAGE SECT]ON.
GCO11 77 UMOMSTR PIC X(7 VALUE *DMOMSTR®.
00012 77 OUT-MSG=LEN PIC 9999 COMP=g VALUE 327,
0C013 77 ERR-MSG~LEN PIC 9999 COMP=g VALUE 27,
00014 01 ERR=MSG=L]TS,.
Gto1s 82 FILLEK PIC X(19) VALUE *eeNyvALID kEYee',
DEFINE ERROR 60016 C2 FILLER PIC X(19) VALUE '¢sgNy OF FILE®s'.
(14-20) MESSAGE oco17 02 FILLER PIC X(19) VALUE '#e[NVvALID REQUESTwese',
CONTENTS opole C2 FILLER PIC X(19) VALUE '*e[/(Q ERROR®s"*,
03019 01 ERR=-MSGG=TBL REDEFINES ERR=M5GaLITS,
08020 02 ERR=MSG PIC X(19) OCCURg 4.
| 0C021 91 SCOFE=CHAR.
0g022 02 oLE PIC X VALUE =+13°,
DEFINE ogn23 02 STy P1C X VALUE =9G2°,
MESSAGE 00024 G2 exv P1C X VALYE =°C3°%.
(21-37) CONTROL 00025 02 SOF PIC X VALYE =*1€°%.
CHARACTERS 00026 02 cRr PIC X VALUE =s0D°,
oco27 02 ONE PIC X VALUE =*0}°*.
00028 G2 THREE PIC X VALUE =v03¢*,
05029 0z fFlvtE PIC X VALUE =005,
o003c C2 EIGHT PIC X VALUE =e0g°*,
00031 C2 NINE P1C X VALyE =209°,
0C032 €2 FIFTEEN PIC X VAL E =¢CF*,
07033 02 SIXTEEN P1C X VALUE =+1Q"',
00034 02 EIGHTEEN PIC X VALUE =*]12°,
00035 02 TWENTY=ONE PIC X VALUE =v15*,
0C036 02 TWENTY=TWO PIC X VALUE =*]6",
c0037 D2 FORTY=ONE PIC X VALUE =929°*,
00038 0] MSG=L[TSe
DEFINE 00039 C2 CUSTOMER=LIT PIC X(11) VALUE °*CUSTOMER #:°%. .
OUTPUT 0g040 02 PURCH=PR P1C X¢15) VALUE 'PURCHASE PRICE.'s
(38-47) MESSAGE 02041 02 PAYMT=PLAN PIC X(13) VALUE 'PAYMENT PLANZI®,
CONSTANTS oco42 02 PAYMT=AMT PIC X(15) VALUE 'PAYMENT AHOUN[:'-
cCo043 02 baAL PIC X(l6) VALUE 'CURRENT BALANCE:',
0CO044 02 ReEvISION P1C X(9} VALUE °*REVISIONI®,
62045 02 YES PIC XxX VALUE 'YES'.
0D046 02 KNO PIC XxX VALUE ' NO'.
05047 02 PAYMT PIC X(5) VALUE °*PAYMT',

Figure B-15. Sample COBOL Action Program DMDETL {Part 1 of 4)
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SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM

@ 03048 LINKAGE SECTION,
00049 o1 Pelwg, CoPY PIB74.
0GOS0 02 STATUS-LODE PIC 9(4) COMP-4.,
gpoos1 02 DETAILED=STATUS=CODE PIC 9(4) COMP=4,
00052 02 RFCORD=-TYPE REDEFINES DETAILED=STATUS-CODE.
(48-84) cory 6C053 U3 PREDICTED=-RECORD=TYPE PIC Xeo
PIB 05054 03 DELIVERED~RECORG=TYPE PIC X
0C055 €2 SuCCESSOR-ID PIC X(6)e
0C056 02 TERMINATINN-INDICATOR PIC Xe
00us7 02 LOCK=ROLLBACK-INDICATOR  PIC X
ocosa D2 TRANSACTION=ID.
02059 03 YEAR PIC 9(4) COMP=Y,
03060 03 TOUDAY PIC 9(4) COMP-4,
00061 03 HR=MIN=SEC PIC 9(9) COMP=4,
0goé2 02 DATA=DEF=REC=-NAME PIC X(7).
0C063 02 OEFINED=FILE=NAME PIC X(7).
008064 02 STANDARD=MSGau INE«LENGTH PIC 9(4) COMP=4,
00065 02 STANDARU=MSG=NUMBER=LINES PIC 9(4) COMP=4,
00066 02 WORK=AREA=LENGTH PIC 9(4) COMP=4,
008067 02 CONTINUITY=-DATA=INPUT=LENGTH PIC 9(4) COMP=4,
00048 02 CONTINUITY~DATA=OUTPUT=LENGTH PIC 9(4) COMP=4e
00069 c2 RORK=AREA=INC PIC 9(4) COMP=4,
00070 02 CONTINUITY=DATA=AREA~INC PIC 9(4) COMP=Y4,
00071 02 SUCCESS=UNIT=]Ds
00072 03 TRANSACTION-VATE.
00073 04 YEAR PIC 99,
0CO74 04 MONTH PIC 99,
0Cc075 04 TooaY PIC 99,
00076 03 TIME=OF=DAY.
08077 04 HOUR PIC 99.
0078 04 MINUTE PIC 99.
00079 04 SECOND PIC 99.
03080 03 FILLER PIC XXX,
ceosl 02 SOURCE=TERMINAL~CHARS,
00082 C3 SOURCE=TERMINAL=TYPE pIC xe
00083 03 SOURCE=TERM=MSG=LINE=LENGTH PIC 9(4) COMP=4.
02084 U3 SOURCE-TERM=MSG=NUMBER-LINES pIC 9(4) COMP=4,
CopY 0C085 01 I=MeaA. COPY IMA74.
INPUT 00086 02 SOURCE-TERMINAL=ID PIC X{4),
(85-94) MESSAGE opos7 02 DATE-TIME=STAMP.
CONTROL ogoss 03 YEAR PIC 9(4) COMP=~4,
HEADER 03089 03 TODAY PIC 9(4) COMP=-4,
00090 03 HR=MIN=SEC PIiC 9(9) COMP=-4,
03091 02 TEXT=LENGTH PIC 9(4) COMP-4,
00092 02 AUXILIARY=DEV=1D.
08093 03 FILLER PIC xeo
00094 03 AUX=DEV=NO PIC Xe
00095 02 FILLER PIC X{6)e
00096 02 cusTID PIC X{6)e
DESCRIBE 00097 02 FILLER PIC X(24),
(95-111) INPUT 00098 01 HMSTR=REC.
MESSAGE 0C099 02 CUSTNO PIC X(6)
TEXT 09100 €2 FN PIC X(10),
00101 02 wMi PIC X,
00102 02 N PIC X(17),
0pto3 02 ADDFR P1C X(23),
00104 02 cItyY PIC X(lg).
05105 02 ST PIC XX
0ctos 02 21e PIC X5}
0ol07 G2 PURCHASE=PRICE P1C 999v99.
colio8 92 pPAY-PLAN PIC X,
ogt09 02 PAY=AMT PIC 999v99.
ot110 02 BALANCE PIC 999v99.
ogtll 02 UPDATE PIC X,
00112 01 O=M-A. COFY OMAZ74.
COPY o113 02 DESTINATION=-TERMINAL=ID PIC Xt4)e
OUTPUT 0c114 02 SFS~OPTIONS PIC X{(2),
(112-120) MESSAGE ootls 02 FILLER PIC X(2),
CONTROL 02116 02 CONTINUOUS=QUTPUT-CODE PIC X(4)s
HEADER 0r1t7 02 TEXT=-LENGTH PIC 9(4) COMP=Y.
0g118 02 AUXILIARY=DEVICE=ID.
oglie 03 AUX=FUNCTION PIC X,
@ 0C120 03 AUX-DEV[CE-NO PIC X.

Figure B-15. Sample COBOL Action Program DMDETL (Part 2 of 4)
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SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM

@ 65121 02 DIcE-1l,
0ci122 ©3 DLE-1 PIC X,
00123 03 EXT=1 PIC X,
00124 03 Y-1 PIC X,
DEFINE QUTPUT 00125 03 X~-1 Pic X,
(121-130 MESSAGE DICE 00126 02 ERR=-LINE PIC X(19),
AND ERROR 00127 02 CusT REDEF INES ERR=L INEs
TEXT cp128 03 CUSTUMER PIC X(13),
00129 03 CuUsT=-1 PIC X6}
| 00130 02 pICcE=2.
o131 03 DLE=2 PIC X,
DEFINE 008132 03 STx=2 PIC X,
02133 03 Y=2 PIC X,
(131-167) OUTEikﬁﬁifAGE 06134 03 x-2 PIC X,
TEXT 0Cci135 02 FN PIC X(11),
0g136 02 M1 PIC XXX
00137 02 LN PIC X(27),
00138 02 PURCH=PR PIC x(17),
00139 02 PURCHASE=PRICE PIC $3%9¢99,
05140 02 CRe-l PIC X,
0Lt41 0z ADDR PIC X(47),
0C142 02 REVISION PIC X{15),
68143 02 UPD P1C XXX
00144 02 CKhe2 PIC X,
oL145 02 CItY P1C X(20).
00146 02 sY PIC XXxXXeo
00147 02 z1p PIC X(19),
0C148 02 PAYMT=PLAN PIC X{21),
02149 02 PAY=PLAN PIC X,
08150 02 picE-3,
06151 03 DLE-3 PIC X,
oc152 3 STx=3 PIC X,
00153 03 Y=3 PIC X,
02154 T3 X=3 PIC X,
0C155 D2 uAL PIC X(l8),
0G156 02 nALANCE PIC $8%9.99,
0c157 02 CR-3 PIC X,
0g158 02 sog=ouT PIC X,
65159 G2 PAYMT PIC X{6)a
08169 02 cusT-2 P1C Xx(34),
0%161 02 PAYMT=AMT PIC X(17),
GC162 02 PAY=ANT PIC $889499
00163 02 01cE=4,
G2164 G3 DLE=4 PIC X,
gC165 03 STx-4 PIC X,
00166 £l Y-4 P1C Xo
oCt6e7 03 x=4 PIC X,
0C168 PROCEDURE DIVIS]ON
0c169 USING Pel=B laM=p MSTReKEC QO=m=A.
00170 BEGIN=PROC.
00171 MOVE CUSTID To CUSTNO,
MOVE 00172 CALL *GETY
CUSTOMER-ID 00173 USING DMOMSTR MSTR=REC CUSTNO,
(171-173) TO MASTER 0G174 MOVE OLE TO DLE=1.
RECORD AND 0Dt 75 MOVE EXT TO EXT-1.
READ MASTER 00176 IF STANDARD=MSG=NUMBER=LINES NOT > 12
00177 THEN MOVE THREE TQ Y-}
| 00178 MOVE FIVE TO Y=2
08179 MOVE EIGHT Tg Y=3
SET UP 0G180 MOVE NINE TO Yed
SCREEN oe18t ELSE MOVE SIXTEEN TO y=1
(174-185) CONTROL 00182 MOVE EIGHTEEN TO Y=2
CHARACTER 00183 MOVE TWENTY=ONE TO Yu3
VALUES on184 MOVE TWENTY=TWO TO Y-H.
GQ18% MOVE ONE TO Xale

Figure B-15. Sample COBOL Action Program DMDETL (Part 3 of 4)
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SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM

@ 00186 1F STATUS=CUDF = 0
00187 THEN MOVE CR TO CR=1 CR=2 CR=3
[ - - - -
BUILD og188 MOVE DLE YO DLE=2 DLE=3 DLE=4
OUTPUT OR - - -
(186-203) ERROR 02189 MOVE STX TO STX=2 STx=3 STX=y4
MESSAGES 0190 MOVE ONE TO x=2
00191 MOVE FORTY=ONE TG Xx=3
0c192 MOVE FIFTEEN TO x=4
00193 MOVE SOE TO SOE-QUT
00194 MOVE CUSTOMER=-LIT TO CUSTOMEwR
00195 MOVE CUSTNO 1O CuST=~] CUST=2
02196 MOVE CORR MSG=LITS Tp O-m=a
0c197 MOVE CORR MSTR=REC Tn O=M=aA
oci198 MOVE OUT=MSGeLEN TO TEXT<LENGTH I[N 0=M=-A
0C199 IF UPDATE = roY?
08203 THEN MOVE YES TO UPD
00201 ELSE MOVE KNO TO UPD
o02c2 ELSE MOVE ERR-MSG {STATUS-CODE) Tp ERR=-LINE
00203 MOVE ERR=MSGLEN TO TEXT=LENGTH [N OeM=a,
ol204 CALL *RETURN®,

TERMINATE

(204) PROGRAM
NORMALLY

Figure B-15. Sample COBOL Action Program DMDETL (Part 4 of 4)
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LINE NO. SOURCE ENTRY
OrGG1  IDENTIFICATION DIVISIGN,
90502 PROGRAM=ID. OGMPYMT,
OFGG3 AUTHOR « E o0eF «SeF e NYNA 77763
(1-15) HOUSEKEEPING OC0L4 DATE-WRITVEN. 7/19/76.
C70US ENVIRONMENT D]VISION.
nCJG6 CONFIGURATION SECTION.
T00G?7 SOURCE-COMPUIER. UNIVAC-0S3.
pngu8 OBJECT-COMPUTER, UNIW AC-0S3.
NH309 UATA DIVISION,
J0G10 WORKING-STORAGE SECTION,
00011 77 OMOMSTR PI1C X173 VALUE *DHOMSTR *,
97012 77 DMOXAC PIC Xt7} VALUE °‘DMOXACT'.
313 77 TeELvE PIC a VALUE =z%12°,
014 71 OUT-MSG-LEN PIC 9599 CoMP-4 VALUE 78.
70015 771 ERR-MSG-LEN PIC 9399 COMP-4 VALUE 29.
5rGl6 Ll ERR-MSG-LITS,
n0517 02 FILLER PIC X021)  VALUE *#xINVALID KEVes*.
DESCRIBE nnGl6 92 FILLER P1C x421)  VALUE *«*END OF FILEw**,
(16-23) ERROR 200L1§ 0z FILLER P1C X421)  VALUE "#*INVALID REQUEST#*% ",
MESSAGE 06320 02 FILLER PIC X4 211  VALUE *#%]1/0 ERROR®**,
CONTENTS ncoz1 02 FILLER P1C Xt 213 VALUE S##PAYMENT > BALANCE®#*",
00G.2 31 ERR-MSG-Tol REDEFINES ERR-MSG-LITS o
| 30323 U2 FRk-MSG PIC Xt21)  OCCURS S.
70524 01 DICE-CODE.
DEFINE o0azs 02 DLE PicC X VALUE =*10°.
MESSAGE rGae gz SIx PIC X VALUE ='02°%,
(24-28) CONTROL 2067 02 TWENTY-FOUR PIC X VALUE =°18°,
CHARACTERS nrgze 0z ONE PIC X VALUE ='01°,
0nez9 Ol MSG-LIT.
neos o 82 FILLER PIC X420) VALUE * PAYMENT ACCEPTED FO',
] nroil 22 FILLER PIC X¢22) VALUE °R CUSTOMER #°,
noGs 2 02 FILLER PIC X(14)  VALUE *NEw BALANCE:®.
DEFINE NPG33 LINKAGE SECTION.
OUTPUT Mo34 01 P-1-b. COPY PIB74,
{29-32) MESSAGE 10035 02 STATUS-COGE PIC 914} COMP-4,
CONSTANTS an03 6 02 OETAILED-STATUS-CODE PIC 9(4) COMP-4.
aro37 D2 RECORD-TYPE REDEFINES DETAILED-STATUS—CODE .
00803 8 G3 PREDICYED-RECORD-TYPE PIC X.
| nos3s U3 DEL IVER ED-R ECORD-TYPE PIC X,
n0o40 32 SUCCESSOR-ID PIC Xt6) ,
0041 02 TERMINATION-INDICATOR PIC X,
(33-69} COPY 27042 02 LOCK-ROLLBACK-INDICAIOR PIC X,
PIB 0G4 3 G2 TRANSACTION-ID
arauy 03 YEAR PIC 9141 COMP-4,
rO4S U3 TOuAY PIC 944) COMP-4,
2504 6 G3 HR-MIN-SEC PIC 9(5) COMP-4.
70047 02 ODATA-DEF-REC~N AML PIC X#7) .
@ LI TY G2 DEFINED-FILE~-NAME PIC X(71.
20049 32 STANDARD-HSG-L INL<LENGTH PIC 9(4) COMP-4,
nrgs 0 0z STANDARD-MSG-NUMBER-LINES PIC 9(4) COMP-4.
args1 32 wOGRK-AREA-LENG TH PIC St4) COMP-4.
3065 2 G2 CONTINUITY-DAT A-INPUT-LENGTH PIC S14) COMP-4,
ncos3 G2 CONTINUITY-DATA-OUTPUT~LENGTH PIC 9(4) COMP-4,
0cos 4 32 WORK-AREA- INC PIC 941 COMP-4,
argss 02 CONTINUITY-DATA-AREA-INC PIC 9(41 COMP-u,
7005 6 G2 SUCCESS-unIT-10.
ncas 7 U3 TRANSACTION -DATE.
n0gs 8 C4 YEAR PIC 99.
nrGs 9 34 MONTH PIC 99,
9c060 04 TODAY PIC 95,
n0Ged U3 TIME-OF -DAY.
nCtQe2 04 HOuUk PIC 9S.
00063 34 MINUTE PIC 99.
DCO6 4 O% SECUND PIC 99,
0rdes 03 FILLER PIC XXX.
nCde s 092 SOURCE-TER MINAL ~CH ARS
frge7 U3 SOURCE-TERMINAL-TYPE PIC X.
20368 U3 SOURCE-TERM=MSG-LINE-LENGTH PIC 9¢8) COMP-4.
9C06S 03 SOURCE-TERM-MSG-NUMBER-LINES P IC S(&) COMP-4,

Figure B-16. Sample COBOL Action Program DMPYMT (Part 1 of 4)



uP-9207

SPERRY UNIVAC 0S/3
IMS ACTION PROGRAMMING IN COBOL AND BAL

B-22

SIMPLE TRANSACTION IN COBOL: DMPYMT PROGRAM

(70-77)

COPY INPUT
MESSAGE
CONTROL

HEADER

|

(78-83)

(84-91)

(92-97)

(98-103)

(104-108)

(109-113)

DESCRIBE
INPUT MESSAGE
TEXT

I

SET UP RECORD
COUNTER, PAY
ACCUMULATOR,
AND TERMINAL-ID
FOR DMTOTL
PROGRAM

[

DEFINE
MASTER
RECORD

DEFINE QUTPUT
MESSAGE HEADER
FOR DMTOTL
PROGRAM

SET UP TERMINAL
ACCUMULATORS
FOR DMTOTL
PROGRAM

DESCRIBE
TRANSACTION
RECORD FOR
DMTOTL PROGRAM

I

{114-122)

{123-133)

COPY OUTPUT
MESSAGE
CONTROL

HEADER

DESCRIBE
OUTPUT MESSAGE
DICE AND TEXT

20010
rgitl
neur2
oru?3
Ind74
90015
argte
0817
2078
anrul9
05us o
IT0e1
Tnua2
nTue3
n00v 4
ongas
30Uk 6
00087
fety-R:]
ac0s9
200990
7C0g1
3r0Yy 2
00as 3
el R
gnas s
n00s 6
ctue?
arGs 8
0089
0r100
oriol
orig2
oric3
oni0 e
ori1es
0Gl106
9rlp?
oci08
a°109
nril10
nel1il
30112
0ni13
011 4
or1is
arile
orii7
oci18
ocLL 9
or120
90121
hule) W
Opl23
0Ci124
or125
oC126
oriz7
218
nt1e9
Q0130
30131
of132
00133
neids
0C13%

ul J-"-a, COPY 1 MAT4,
02 SOURCL-TERMINAL -ID PIC X&),
02 DATE-TIME-STAMP .
C3 YEAR PIC 9¢4) COnP-8,
C3 TOG,AY PIC 914) COMP-H.
€3 HR-MWIN-SEC PIC 919} COMP-4,
G2 TEXT-LENGTH PIC St4) COMP-4,
02 AMUXILIARY-DEV-ID.
€3 FILLER PIC X o
€3 AUX-DEV-NO PIC xo.
C2 FILLER PIC xt6).
32 CUsTID P1C xt 61,
02 FILLER PIC X,
Jd2 MSb-PAY.,
03 MSOG-CHAR P1C X OCCURS 7 INDEXED BY I,
02 FILLER PIC X,
01 w-A,
02 ReC-CTik P1C S5412) COMP=4§ o
02 PAY~-ARL A,
L3 PAY-CHAR PIC X OCCURS § INDEXED BY J.
U2 PAYMENT REDEF INES PAY-AREA PIC 999V99,
02 ThkM.
u3 FILLER PI1C XXX
3 TRM-NUM P1C 9
32 MFSTR-REC.
u3 CusTNO PIC Xt61,
L3 FILLER PIC %t 82),
U3 PAY-ANT P1C 999¥sS9 .,
C3 BAL ANCL PIC 999VS9 .
Gs FILLER P1C x.
02 YAC-HOk o
u3 YLAR PI1C 9999 COMP-4 o
u3 TO-DAY P1C 9599 COMP-4 ,
3 PIR-FIR ST P1C 9599 COMP-4 ,
uld PIR-NEXT PIC 9999 COMP-4 ,
U3 FILLER PI1C x¢81,
02 XAC-TRM,
U3 TRM-ID PI1C 9.
U3 XAL-CIR PIC 9999,
03 TRM-TOT AL PIC SESIV99.
03 FILLER P1C XXXX,
02 XYAC-Rtl REDEFINES XAC-TRM,
ul TRM-XAC PIC 9.
03 XAC-TIME PIC 9191 COMP~4 o
L3 CUSTOMER PIC Xt6),
03 XAC-AMT P1C 999V99 .
0l O0-M-a. COPY OMAT4,
0Z DESTINATION-TER MINAL-ID P1C Xt &),
U2 SFS-OFPTIONS PIC tt2).
G2 FILLER PIC Xt 210,
Q2 CONTINUOUS-OUTP UT-C ODE PIC Xt Q).
02 TexT-LENGYH PIC 9(w) COMP-4,
02 MUXILIARY-DEVICE-IU »
C3 AUX-FUNCTION P1C X,
€3 Ayx~DEwICE-NO PIC X.
02 pICE-OQuT.,
u3 FILLER P1C XX o
03 DICE-Y PIC Xx.
03 FILLER PIC Xo
32 OUT-MSL .
ud PAY-0UT PIC $5%89.99.
C3 LIy-0ut.
G4 FILLER PiC at32).
G4 CUuST-0UTY PIC Xt6)e
O4 FILLER PIC x¢18),
U3 NEw-BAL PIC $51359,99,

Figure B-16. Sample COBOL Action Program DMPYMT (Part 2 of 4)
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: DMPYMT PROGRAM

{136-139)

{140-142)

(143-165)

{156-160)

(161-162)

(163-171)

(172-173)

(174-180}

(181-193)

SET UP SCREEN
CONTROL
CHARACTER
VALUES

]

MOVE CUST-ID
TO MASTER
RECORD AND READ
MASTER

T

PREPARE TO
UPDATE
MASTER RECORD
OR BUILD ERROR
MESSAGE

WRITE
UPDATED
MASTER AND
COUNT UPDATE

I

READ
TRANSACTION
RECORD

]

PREPARE TO
UPDATE
TRANSACTION
RECORD OR
BUILD ERROR
MESSAGE

1

INSERT
NEW
TRANSACTION
RECORD

1

READ UPDATED
TRANSACTION
RECORD OR BUILD
ERROR MESSAGES

ap136
w137
ori3s
a2139
20140
orlsl
aciy 2
nC143
oll4y
oriys
nR14 6
0147
n01I48
20146
57150
ncist
Jmse2
nc153
S
00155
a0156
ams?
noiss
2C159
aci60
NClel
aMe2
aries
1016 4
nCles
arie6
nCle?
aMie8
20169
2Cii0
02171
[s]o0 & V4
00173
or1zy
nc1rs
nCije
nCi17
sl W)
a i )
20180
nelel
aNie2
no183
arley
00185
70166
a1 B: J
no168
nn169
20150
30151
oc1s 2
ngi193

PROCEDURE DIvISION
US ING P-1-8B I~-M-A MW-A O-M-A.
BEGIN-PROC.
MOVE DICE-CODE TO DICE-OUT .
IF STANDARD~MSG-NUMBER -LINES NOT > 12
THEN MOVE TMELVE TO DICE-Yo.
MOVE CUST1ID 10O CUSTNO.
CALL *GEVUP®
USING DMOMSTR MSTR-REC CUSTNO.
IF STATUS-CODE NOT = ZERO
THEN GO TO ERN-OFF »
MOVE ZERO TO P AYMENT,
SET U TO 5.
SUBTRACT 17 FROM TEXT-LENGTH IN I-M-A,
PERFURM My -NUM
VARYING 1 FROM TEXT-LENGETH IN I-M-A BY
IF PAYMENT NOT > 2ERQ
THEN MOVL PAY-AMT TO P AYMENT,.
IF PAYMENT D> B ALANCE
THEN MOVE 5 TO STATUS-COOE
GO TO ERR-O0FF &
SUBTRACT PAYMENT FROMW BALANCE.
caLt *pPul®
USING OMOMSTR MSTR-REC.
IF STATUS-CODE NOY = ZERO
THEN 60 10O ERR-OFF .
MOVE 1 TO REC-CTR.
CALL *GET*
USING OMOXAC X AC-HDR REC-CTR,
IF STATUS-CODt NOT = ZERO
THEN 60 10 ERR-OFF »
IF YOG AY IN DAVE-T IMc~STAMP NOT
THEN PERFORM INIT-RIN,
MOVE SOURCE-TERMINAL-ID TG TRM.
HOVE TRM-NUM TO TRM-XAC,
MOVE HR-MIN-SEC IN DATE-TIME-STAMP TO XAC-TIME,
MOVE CUSINO TO CUSTOMER.
MOVE PAYMENT TO XAC-AMT.,
CALL *INSERT®
USING DMOX AC XAC-REC REC-CTR,
IF STATUS-CODE NOT = ZERO
THEN 60 TO ERR-OFF »
ADD 1 TRM-NUM GIVING REC-CTR.
CALL *GET*
US ING DMOX AC X AC-TRM REC-CTR.
IF STATUS-COVE NOT = ZERO
THEN GO TO ERK-OFF »
MOVE TRM-NUM TO0 TRM-I0 .
ADD 1 TO X AC-CTR.
ADD PAYMENTY TO TRM-~TOT AL.
CALL ' INSERT®
USING DMOXAC XAC-TRM REC-CTR,
IF STATUS-CODE NOT = ZERO
THEN 60 TO ERK -OFF »
ADD 1 TC PTR-NEXT,
MOVE 1 TO REC-CIR.
CALL *INSERT®
US ING DMOX AC X AC-HOR REC-CTR.

=1 UNTIL

= TO-DAY IN XAC-HDR

1 <1,

1

UPDATE
TRANSACTION
RECORD PAYMENT
TOTAL AND
INSERT HEADER

Figure B-16. Sample COBOL Action Program DMPYMT (Part 3 of 4)
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(194-198)

BUILD OUTPUT
MESSAGE TEXT
FOR DMPYMT
PROGRAM

(199)

TERMINATE
PROGRAM
NORMALLY

(200-205)

SET TABLE TO
RECEIVE
PAYMENT IN
WORK AREA

I

(206-220)

READ
TRANSACTION
DATA ENTERED

FROM TERMINAL

ae1s 4
17185
1C1%6
187
acise
ries
nceuon
nC201
0TeC2
op2g3
10204
0005
70206
00237
10268
gp209
20210
Qn211
o0zl 2
0cel3
021 &
onzis
ocel e
nneil
noz21 8
00z19
00220
00221
ncez2
nne2sl
grza2e

IF STATUS-CODE NOT = ZERO
THEN 60 YO ERR~-OFF »

MOVE MS6-LIT 10 LIT-0UT.

MOVE PAYMENT TO PAY-0LT.

MOVYE CUSINO TG CusT-ouT.

MOVE B ALANCE TO NEW-BAL.

MOVE OGUT-MSG-LEN TO TEXT-LENGTH IN O-M-A,
CALL °‘RETURN®,

MV-NUN .

IF Ps6-CHAR (1) 15 NUMERIC
THEN MOVE MS6-CHAR (I} TO PAY-CHAR (J}
SET J DOuN BY 1
IF y ¢ 1
THEN SET 1 10 1.

INIT-RTN.

MOVE CORR DATE-TIME-STAMP TO XAC-HDR.
MOVE PTR-F IRST 10 PTR-NEXT.
PERFORM TRM-INIY
VARYING REC-CIR FROM 2 BY ] UNTIL REC-CTR NOT < PTIR-FIRST.

TRH-INIT,

CALL *GET®

USING DMOX AC X AC-TRM REC-CTR,.
IF STATUS-CODE NOF = 2ERO

THEN 60 TO ERK-OFF o
MOVE ZEROS T0 XAC-CIR TRM-TOVAL.
IF STATUS-CODE NOT = ZERO

THEN 60 TO ERR-OFF «

ERR-OFF .

MOVE ERR-NS6 (STATUS-CODE) TO OUT-MSG,
MOVE ERR-MS6-LEN TO TEXT-LENGTH IN O-M-A,
CALL °RETURN®,

1

(221-224)

BUILD ERROR
MESSAGE AND
TERMINATE
NORMALLY

Figure B-16. Sample COBOL Action Program DMPYMT (Part 4 of 4)
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LINE NO+ SOURCE ENTRY
00001 IDENTIFJCATION DIVISIONe
00002 PROGRAM=1Ds DMTOTL.
0C003 AUTHORe FEeO0sFeSeFs (NYNA 7/76)
{1-14) HOUSEKEEPING 0C004 OATE=wRITTENs 9/13/76+
00005 ENVIRONMENT DIVISION,
00006 CONFIGURATION SECTION,
00007 SOURCE=COMPUTERe UNIVAC=0S3e
00008 OBJECT=COMPUTERs UNIVAC=0S3e
00009 DATA DIVISION,
00010 WORKING=STORAGE SECTIONe
00011 77 DMOXAC PIC X(7) VALUE *OMOXACT'.
00012 77 MIN=MSG=LEN PIC 9999 COMP=4 VALUE 126,
00013 77 ERR=-MSGeLEN PIC 9999 COMP=4  VALUE 29,
00014 77 MSGeL|NE=LEN PIC 9999 COMP=4 VALUE 40,
00015 01 ERR=MSG=LITS,
DESCRIBE 00016 02 FILLER PIC Xt21)  VALUE *eeINVALID KEY#,'.
{16-21) ERROR 00017 02 FILLER PIC X(211  VALUE "®eEND OF FILE®s’s
MESSAGE 00018 02 FILLER PIC X(21) VALUE '¢sINVALID REQUESTee',
CONTENTS 00019 02 FILLER PIC X({21)  VALUE *ee]/0 ERROR®e‘,
00020 01 ERR-MSG=TBL REDEFINES ERR=MSGaLITS,
] 60021 02 ERR-MS56 PIC X(21)  OCCURS 4.
00022 01 DICE=CODE,
60023 02 DLE PIC X VALUE =+10°,
MEgEsicgéBSNE 00024 02 ETx PIC X VALUE =103°,
(22-26) CONTROL 00025 02 THREE PIC X VALUE =+03°,
CHARACTERS 00026 62 ONE PIC X VALUE ='01°',
00027 01 MSG=HDRe
00028 02 FILLER P1C X(14)  VALUE *TERMINAL'.
| 00029 02 FILLER FIC X(18)  VALUE °"NUMBER OF°',
00030 02 FILLER P1C X(5) VALUE °*TOTAL®'.
00031 02 FILLER PI1C XXXX VALUE * *,
DESCRIBE 00032 02 FILLER PIC X{1G)  VALUE 'IDv,
(27-39) MESSAGE 00033 02 FILLER PIC X(18)  VALUE *TRANSACTIONS',
HEADERS 00034 02 FILLER PIC X(8) VALUE °*PAYMENTS®,
06035 02 cR PIC X VALUE * *,
00036 01 DASHwLINE,
00037 02 FILLER PIC X{18)  VALUE '  =cew=v,
00038 02z FILLER PIC X(14)  VALUE '==e=t,
00039 02 FILLER PI1C X(8) VALUE '=eccaccer,
00040 LINKAGE SECTION.
0co41 01 Pe=l-B. COPY PIB74e
00042 02 STATUS=-CODE PIC 9(4) COMP=4,
copy 00043 02 DETAILED-STATUS=CODE PIC 9({4) COMP=4,
(41-76) Pl 00044 02 RECORD=TYPE REDEFINES DETAILED=STATUS=CODE.
00045 03 PREDICTED=RECORD=TYPE PIC X.
00046 03 DELIVERED=RECORD=TYPE PIC X
00047 02 SUCCESSOR-ID PIC X{6)e
00048 02 TERMINATION=INDICATOR PIC X
00049 D2 LOCK=ROLLBACK=INDICATOR PIC X.
00050 02 TRANSACTION=IDe
00051 03 YEAR PIC 9(4) COMP=4,
00052 03 TODAY PIC 9(4) COMP=4,
00053 03 HR=MIN-SEC PIC 9(9) COMP-4,
00054 02 DATA=DEF=REC=NAME PIC X(7)e
00055 02 DEFINED=FILE«NAME PIC X(7)e
00056 02 STANDARD=MSG=LINE-LENGTH PIC 9(4) COMP=4,
00057 02 STANDARD=MSG=NUMBER=LINES PIC 9(4) COMP=4,
00058 0Z WORK=AREA=LENGTH PIC 9(4) COMP=4,
00059 02 CONTINUITY=DATA-INPUT=-LENGTH PIC 9(4) COMP=4,
0C060 02 CONTINUITY=DATA=OUTPUT=LENGTH PIC 9(4) COMP=4.
06061 02 WORK=AREA=INC PIC 9(4) COMP=Y,
00062 D2 CONTINUITY=DATA=AREA=INC PIC 9(4) COMP=4,
0D063 02 SUCCESS=UNIT=IDs
00064 03 TRANSACTION=DATE.
00065 04 YEAR PIC 99.
00066 D4 MONTH PIC 99,
00067 04 TODAY PIC 99,
00068 03 TIME=OF=DAY.
00069 04 HOUR PIC 99,
00070 04 MINUTE PIC 99,
00071 04 SECOND PIC 99.
00072 03 FILLER PIC XXX,
06073 62 SOURCE=TERMINAL-CHARS,
0co74 03 SOURCE=TERMINAL=TYPE pIC Xxo
00075 03 SOURCE=TERM~MSG=LINE=LENGTH PIC 9(4) COMP=Y¢
00076 03 SOURCE~TERM=MSG=NUMBER-LINES PIC 9(4) COMP=H4.a

Figure B-17. Sample COBOL Action Program DMTOTL (Part 1 of 3)
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SIMPLE TRANSACTION IN COBOL: DMTOTL PROGRAM

(77-86)

(87-89)

(91-101)

(102-104)

(105-108)

(109-117)

(118-125)

(128-147)

(134)

CopPy
INPUT MESSAGE
CONTROL
HEADER

|

DESCRIBE
INPUT MESSAGE
TEXT

|

DESCRIBE
TRANSACTION
OUTPUT HEADER
AND TEXT

T

DESCRIBE
TERMINAL
INPUT

DESCRIBE
ACCUMULATORS

COPY
OUTPUT MESSAGE
CONTROL
HEADER

1

DESCRIBE
OUTPUT
MESSAGE
TEXT

I

BUILD "TOTAL"
OUTPUT MESSAGE
TEXT

TERMINATE
PROGRAM
NORMALLY

00077 01 l=Maa. COPY IMAZ4.

00078 02 SOURCE-TERMINAL=ID PIC X(4)e
00079 02 DATE=TIME=STAMP.

00080 03 YEAR PIC 9(4)
ocosi 03 TobaY PIC 9(%)
0cosz 03 HR=MIN=SEC PIC 9(9)
00083 02 TEXT=LENGTH PIC 9t4)
00084 02 AUXILIARY«DEV=IDs

0po8s 03 FILLER PIC Xo
0co8s 03 AUX=DEV-NO PIC X»
09087 02 FILLER PIC X(6).

0p08s8 02 ofrv P1C XXX

00089 02 FILLER PIC XXXe

00090 01 W=A,

0009} 02 XAC-HUR.

00092 03 FILLER PIC XXXXe

00093 03 XAC-FIRST P1C 9999 COMPe4s
oco94 03 FILLER PIC X¢l0},

00095 02 y~FlLL=1 PIC X(256).

00096 02 XAC=TRM.

08097 B3 TRM=1D PIC 9,

00098 03 XAC=CTR PIC 9999,

00099 03 TRM=TOTAL PIC 9(S)Ve9.

00100 03 FILLER PIC XXXXe

ocotol 02 yefFlLL=2 PIC X(256)

0pi02 02 TRMe

00103 03 TRM=LITY P{C XxXo

00104 03 TRM=NUM PIC 9,

00105 02 pAavy-TOT PIC 9(51V99.

00106 02 xAc=-TOT PIC 9999.

00107 02 REC=PTR PIC 9(12) COMP=4o
ocoio08 02 FiLLER PIC X,

00109 0] O=M-a. COPY OMA74,

oo110 02 DESTINATION-TERMINAL=ID PIC X(4)e
00111 02 SFS=OPTIONS PIC
ool112 02 FILLER PIC
00113 02 CONTINUOUS=-QUTPUT=CODE PIC X(4)e
00114 02 TEXT-LENGTH PIC 9t4) CoM
00115 02 AUXILIARY=DEVICE=1Ds

00116 03 AUX=FUNCTION PIC X,
00117 03 AUX=DEVICE=NO PIC X,
ootls 02 picE=-OuT PIC XXXXe

00119 02 HDR=-OUTY PIC X(78),

60120 02 vor~-LINE OCCURS 7 INDEXgD 8Y
00121 03 CR=0UT PIC XXX

o122 03 TRM=0OUT PIC X(15),

00123 D3 CTR=0QUT PIC 2719,

oot24 03 FILLER PIC X(9)

00128 03 TOT-OUT PIC $(5)9,99.

00126 PROCEDURE DIVISION

ogl127 USING P=1=B lem=A W=A O-M=A,

00128 BEGIN-PROC.

00129 IF oPT = vALL"

00130 THEN PERFORM RTN=aLL

00131 ELSE PERFORM RTN=ONE.

00132 MOVE DICE-CODE To DICE=OUT.

00133 MOVE MSG=HDR TO HOR=O0yT.

00134 CALL YRETURN?,

00135 RTN=ONE,

00136 MOVE SOURCE-TERMINAL=ID TO TRMs

00137 MOVE TRM=NUM TO0 REC-PTR.

00138 ADD | TO REC=PTR,

00139 CALL *GET?

00140 USING DMOXAC XAC~TRM REC=pTR.

00141 IF STATUS-CODE NOT = ZERO

00142 THEN GO TO ERR=OFF.

00143 MOVE CR TO CR=-QUT (1),

00144 MOVE TRM TO TRM-QUT ().

00145 MOVE XAC~CTR TO CTR-0OUT (1),

00146 MOVE TRM=TOTAL To TOT=OUT (1),

00147 MOVE MIN=MSG=LEN TO TEXT=LENGTH IN O=M=A.

COMP=4,
COMP=4,
COMP=4,
COMP=4,

Xt2).
X2},

Pely,

Te

Figure B-17. Sample COBOL Action Program DMTOTL (Part 2 of 3)
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(148-179)

(150-154)

{155-166)

(167-171)

(172-178)

(177-179)

(180-182)

183

BUILD
“TOTAL ALL"
MESSAGE
TEXT

1

READ
TRANSACTION
HEADER RECORD
AND CLEAR
ACCUMULATORS

BUILD
TERMINAL
QUTPUT
MESSAGE TEXT

—

READ
TRANSACTION
RECORD

1

BUILD TOTAL
TERMINAL
OUTPUT
MESSAGE TEXT

oot 48
og149
ge150
00151
00152
00153
0G154
00155
00156
60p157
00158
og159
00160
00161
optié2
00163
00164
00165
00166
00167
08148
oc169
00170
ontr71
ogi72
00173
00174
oe17s
00176
00177
api17s8
og179
00180
co181
oo0l182
0c183

RTN=ALL,
MOVE | TO REC=PTR.
CALL YGET? ,
USING DMOXAC XAC=HDR REC=-pPTR.
IF STATUS=-CODE NOT = ZERO
THEN GO TO ERR~OFF.
MOVE ZEROS TO XAC=-TOT PAY-TOT,
MOVE *TRM' TO TRM=LIT,
ADD 1 TO REC=PTR,
PERFORM SUM=TRM
VARYING | FROM i BY ! UNTIL REC=PTR NOT < XAC=FlKcTe
MOVE DASH=LINE TO TOTaLINE (1l
SET | UP BY 1,
MOVE cR TO CR-OUT (1},
MOVE *TOTAL® TO TRM=OUY ().
MOVE XAC=~TOT TO CTR=-0UT (1),
MOVE PAY=TOT TO TOT=0UT (]},
COMPUTE TEXT=LENGTH IN O-M=A = MIN=MSG-LEN ¢
MSG-LINE=LEN ¢ REC=PTK.
SUM=TRM,
CALL 'GET?
USING DMOXAC XAC~TRM REC=-pTR.
If STATUS=CODE NOT = ZERO
THEN GO 70 ERR=OFFe«
MOVE CR TO CR-OUT (1},
MOVE TRM=ID TO TRM=NUM.
MOVE TRM TO TRM=0UT {1},
MOVE XAC=CTR TO CTR=0UT (1},
MOVE TRM=TOTAL To TOT-0UT (]),
ADD XAC=CTR TO XAC=TOT.
ADD TRM=TOTAL TO PAY=TOT.
ADD 1 TO REC=PTR,
ERR=0FF,
MOVE ERR=MSG {STATUS=CODE) TO HDR-OUT,
MOVE ERR=MSG=LEN TO TEXT=LENGTH IN O=M=A.
CALL *RETURN',

—

ACCUMULATE

TRANSACTION

AND PAYMENT
TOTALS

1

BUILD
ERROR
MESSAGE

TERMINATE
PROGRAM
NORMALLY

Figure B-17. Sample COBOL Action Program DMTOTL (Part 3 of 3)
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CSCAN series analysis

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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B.3. SAMPLE COBOL ACTION PROGRAMS PERFORMING A DIALOG
TRANSACTION WITH EXTERNAL SUCCESSION (ACT 1 AND ACT 2)

ACT1/ACT2 description 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
Processing ACT1 state. Each time you enter the transaction code S, IMS
associates it with the action program ACT1. In addition to the
transaction code, you include a state name (Figure B-18, line O).

ACT1 uses the state name you give to obtain a record from the
STATE file.

o S ALASKA

1 STATE STATE-POP CAPITAL
2

3 ALASKA 226,000 JUNEAU
4

CAPITAL-POP?[>NO YES

7,000%

NOTE:

The cursor (M) 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
muitiple locations.

Figure B-18. Sample Dialog Transaction with YES Option Taken
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Resulting output

External succession

‘rocessing ACT2

Choosing NO option

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.

You can request capital city population or terminate the
transaction. Start-of-entry ( > ) and cursor (M) 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, ACTI1
moves a termination code of E for external succession to the
TERMINATION-INDICATOR fieild (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.
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S ALASKA
STATE STATE-POP CAPITAL
ALASKA 266,000 JUNEAU

CAPITAL-POP?2[>NO YES
TRANSACTION COMPLETEM

oV &N e

Figure B-19. Sample Dialog Transaction with NO Option Taken

Error handling 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.

S ALASKA
ERROR -STATE NAME INVALID

Figure B-20. Sample Transaction with Error Message

Compilations and General flowcharts for the coding in ACT1 and ACT2 action

flowcharts 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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DIALOG TRANSACTION IN COBOL: ACT 1 PROGRAM

(1-10)

{(11-15)

(16-29)

(30-66)

(67-76)

HOUSEKEEPING

DEFINE
MESSAGE
LINE
CONTROL
CHARACTERS

DESCRIBE
ERROR MESSAGE
AND OUTPUT
MESSAGE
CONSTANTS

copPy
PIB

COPY INPUT
MESSAGE
CONTROL
HEADER

LINE NO. SOURCE ENTRY

00001 JIOENTIFICATION DIVISION.

00002 PROGRAM-ID. ACT1.

O0UU3 ENVIRONMENT DIVISION.

00004 CONFIGURATION SECTION.

00005 SOURCE-COMPUTER. UNIVAC=-0S3.

000U6 OBJECT-COMPUTER. UNIVAC-0S3.

00007 OATA DIVISION.

UdU08 WORKING=-STORAGE SECTION.

UOU009 77 STATE PIC At7) VALUE °*STATE®,

0000 77 ERROR-TEXT-LENGTH PIC 9(4) COMP~-4 VALUE 34,

00011 ©0} LINE-O.

poo12 02 OLE PiC X VALUE ="1C".

uool3 02 PCAC PlC X VALUE =°05°.

U001y 02 ROW-D PicC X VALUE =*00°.

00015 02 COLUMN-D PIC X VALUE ='0D0°.

00016 01 LINE-1-MSG-1A PLC X(39) VALUE °'STATE STATE-
00017 M CAPITAL®.,

00018 01 LINE-5-MSG=~1lA.

vool1y 02 E-1 PIC X(13) VALUE °*CAPITAL-POP? °*.
00020 02 SOE PiC X VALUE ="1E".

00021 02 E-2 PIC X(7) VALUE °NO  YES®.
ogo22 02 ESC-1 PiC X VALUE =7"27°,

oouz3 02 HTY PiC X VALUE =°*05°.

uouZ4 02 0OLE PiC X VALUE =°10°.

uoozs 02 FC PlC X VALUE ='uz°*.

00026 02 ROW-5 PIC X VALUE ='10°.

00027 02 COLUMN-16 PiC X VALUE ='05°.

00028 01 LINE-1-MSG-1B.

10029 02 £-1 PIC Xt26) VALUL °*ERROR - STATE NAME INVALID®.
00030 LINKAGE SECTION.

00031 Ol PROGRAM-INFORMATION-BLOCK. COPY PIB74.

goos2 02 STATUS-CODE PIC 9t4) COMP-4.
00033 D2 DETAILED-STATUS-CODE PIC 9(4) COMP-4.
00034 02 RECORD-TYPL REDEFINES DETAILED-STATUS-CODE.
ugo3o 03 PREDICTED-RECORD-TYPE PIC X.

00o3e 03 DELIVELRED-RECURD-TYPE PIC X

u00o37 02 SUCCESSOR-ID PIC X(6).

uoo3s 02 TERMINATION-INDICATOR PIC X.

uoo0ss 02 LOCK-ROLLBACK-INUICATOR PIC X,

00040 D2 TRANSACTION-ID.

0o0U%1 03 YEAR PIC 9t4) COMP~-4,
00042 U3 TOUAY PIC 9t4) COMP~4,
00043 03 HR-MIN-SEC PIC 9(9) COMP-4,
00044 02 DATA-DEF=RELC~NAML PIC X(7).

00045 02 OEFINED-FILE-NAME PI1C X(T7).

00046 02 STANDARD-MSG-LINE~LENGTH PIC 9(4) COMP-4.
uous7 02 STANDARD-MSG-NUMBER-LINES PIC 9(4) COMP-4,
Goous 02 WORK-AREA-LENGTH PIC 9(4) COMP-4.
00049 02 CONTINUITY-DATA=INPUT=~LENGTH PIC 9(4) COMP=4,
00050 02 CONTINUITY-DATA-QUTPUT-LENGTH PIC 9(4) COMP-4,
00051 B2 WORK-AREA-INC PIC 914) COMP-4.
0ous2 02 CONTINUITY-DATA-AREA-INC PIC 9(4) COMP-4.
uoos53 U2 SUCCESS-UNIT-ID.

[T 03 TRANSACTIUN-DATE,

upusSs 04 YEAR PIC 99.

unuse O4 MONTH PIC 99.

00057 C4 TODAY PIC 99.

uoDss 03 TIME-OF-~-DAY.

00059 04 HOUR PIC 99,

0oue0 O4 MINUTE PIC 99,

udusl U4 SECOND PIC 99.

vooe2 03 UNIQUE-SUFFIX PIC 999.

oooe3 02 SOURCE-TERMINAL-CHARS.

00064 U3 SOURCE-TERMINAL-TYPE PIC X.

uoooLS 03 SOURCE-TERM-MSG-LINE-LENGTH PIC 9(4) COMP-4.
[iT0)01-1 -} 03 SOURCE-TERM-M>G-NUMBER-LINES PIC 9(4) COMP-4.
0oose7 01 INPUT-MESSAGE-AREA. COPY IMAT4.

00068 02 SOURCE-TERMINAL-IV PIC Xt4),

D069 02 DATE-TIME-STAMP.

00070 03 YEAR PIC 9(4) COMP-4,
uoorl 03 TODAY PIC 9t4) COMP-4,
uog72 U3 HR-MIN-StC PIC 9¢9) COMP-4.
ugor3 02 TEXT-LENGTH PIC 91i4) COMP-4.
uduTY 02 AUXILIARY-DEV-ID.

uno7s 03 FILLER PIC X.

uouie 03 AUX-DEV-NO PIC X.

POP

Figure B-21. Sample COBOL Action Program ACT1 (Part 1 of 2)
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@ upor? 02 TRANSACTION-CODE PIC X.
uou7s 02 FILLER PIC X.
0oo79 02 STATE-NAME-IN PIC A(l4).
UDUSD 01 WORK-AREA.
00081 02 STATE-NAME PIC All4),
DfSSSfE uoos2 02 STATE-POP PIC 9(8).,
(77-79) MESSAGE 0ous3 02 CAPITAL PIC Al25).
TEXT 00084 01 OUTPUT-MESSAGE=-AREA. COPY OMA74.
uDo8s 02 DESTINATION-TERMINAL-ID PIC X(4).
uouse 02 SFS-OPTIONS PIC X(2).
] 00087 02 FILLER PIC X12).
00088 U2 CONTINUOUS=-UUTPUT~CODE PIC X(4),
REQUIRED uous9 02 TEXT-LENGTH PIC 9(4)  COMP=-u4,
(80-83) VALUES 0eU90 02 AUXILIARY~DEVICE-1D.
SAVE 00u91 U3 AUX-FUNCTION PIC Xe
AREA uouY?2 D3 AUX-DEVICE=~NO PIC X.
00093 02 LINE-0-0UT PIC X(4),
l 00U9H 02 LINE-1-0UT.
uou9s 03 Ei1-0UT PIC X(39).
00096 03 CONTROL-1 PIC X(4),
COPY OUTPUT 00u97 03 CONTROL-2 PIC Xx(4),
(84-92) MESSAGE upuYs 02 LINE=3-0UT.
CONTROL 0oU99 03 FILLER PIC XX
HEADER 00100 03 STATE-NAME PIC Atl4),
uolo1 03 FILLER PIC X(4).
I voio2 03 STATE=-POP PIC 99,999.999.
00103 03 FILLER PIC X(4).
0104 03 CAPITAL PIC A(25),
%ESTC;‘L'JBTE 00105 03 CONTROL-3 PIC X{4),
{93-107) MESSAGE 00106 03 CONTROL-4 PIC X(4).
uolo? 02 LINE=5-0UT PIC X(27),
TEXT 00108 01 CONTINUITY-DATA-AREA.
00109 D2 CAPITAL PIC A(25),
| 00110 PROCEDURE DIVISION USING PROGRAM-INFORMATION-BLOCK
Uo111 INPUT-MESSAGE~AREA WURK-AREA OUTPUT-MESSAGE=-AREA
o112 CONTINUITY-DATA-AREA.
DESCRIBE 00113 GET-STATE-RECORD.
(108-109) DATA NEEDED Udlle CALL °*GET® USING STATE WORK=-AREA STATE-NAME-IN.
BY "ACT2" 00115 IF STATUS-CODE EQUAL 1 GO TO PROCESS-ERROR.
00116 BUILD-OQUTPUT-MESSAGE.
T 00117 MOVE LINE-0 TO LINE-U-OUT.
00118 MOVE LINE-1-MSG-1A TU E1-OUT,
00119 MOVE LINE=0 TO CONTROL-1 CONTROL-2.
READ 00120 MOVE SPACES TO LINE-3-0UT.
(114-115) ~STATE" uD121 MOVE CORRESPONDING WORK-AREA TO LINE-3-0UT.
FILE uo122 MOVE LINE-U TO CONTRUL-3 CONTROL-4.
00123 MOVE LINE=-S5-MSG-1A Tu LINE=5-0UT.
U0124 SAVE=-CONTINUITY-DATA,
T 00125 MOVE CAPITAL OF WORK-AREA TO CAPITAL OF CONTINUITY-DATA-AREA.
00126 TERM-WITH-EXTERNAL-SUCCESSOR.
00127 MOVE "E°* TO TERMINATION-INDICATOR.
BUILD OUTPUT un128 MOVE *ACT2U0° TO SUCCESSOR=ID.
{(116-125) MESSAGE OR vo129 CALL "RETURN®.
ERROR 00130 PROCESS-ERROR.
MESSAGE 00131 MOVE LINE~O0 TO LINE-Q-0UT.
uD132 MOVE LINE-1-MSG-1B TO LINE-1-0UT.
I 00133 MOVE ERROR-TEXT~LENGTH TO TEXT-LENGTH OF QUTPUT-MESSAGE-AREA,
U013y TERMINATE-NORMALLY .
TERMINATE vo135 CALL 'RETURN®.
PROGRAM
(126-129) SUCCEEDING
EXTERNALLY
TO "ACT2” Figure B-21. Sample COBOL Action Program ACT1 (Part 2 of 2)
|
BUILD
(130-133) ERROR
MESSAGE

TERMINATE
PROGRAM
NORMALLY

(134-135)
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(1-9)

(10-19)

(20-56)

(57-66)

(67-70)

{71-74)

HOUSEKEEPING

DEFINE
MESSAGE LINE
CONTROL
CHARACTERS

CoPY
PIB

COPY INPUT
MESSAGE
CONTROL

HEADER

I

DESCRIBE
INPUT
MESSAGE
TEXT

REQUIRED
VALUES
SAVE
AREA

LINE NO. SOURCE ENTRY

00001 IOENTIFICATION DIVISIONe

00UD2 PRUGRAM-ID. ACT2.

00003 ENVIRONMENT DIVISION,

00004 CONFIGURATION SECTION.

000US SOURCE=-COMPUTER. UNIVAC-0S3.

00UD6 OBJECT-COMPUTER. UNIVAC-0S3.

00UO7 DATA DIVISiON.

UOOUS WORKING-STORAGE SECTION.

000U9 77 CITY PIC A7) VALUE °*CITY®,

00010 01 LINE-1.

ool 02 DLE-1 PLIC X VALUE ='10°.

0ou12 02 PCAC-1 PLC X VALUE =°'05°.

uoo13 B2 RON=0-1 PIC X VALUE ='00°,.

0ouls 02 COLUMN-0-1 PIC X VALUE =°'00°.

opuls 02 DLE-2 PIC X VALUE =°*10°.

uno16 02 PCAC-2 PIC X VALUE =°'05°,

o007 02 ROW-0-2 PIC X VALUE =°00".

0Dol8 02 COLUMN-0-2 PIC X VALUE =°'00°.

00019 02 FILLER PIC XX VALUE SPACES.

00020 LINKAGE SECTION.

00U21 01 PROGRAM-INFORMATION-BLOCK. COPY PIB74.

uoo22 02 STATUS=-CODEL PIC 9t4) COMP-u,
vouz3 D2 DETAILED-STATUS-COODE PIC 9(4) COMP-4.
uoo2¢ 02 RECORD-TYPE REDEFINES DEVAILED-STATUS-CODE.
uou2s 03 PREDICTLD-RECURD-TYPE PIC X,

U026 D3 DELIVERED~RECORD-TYPE PIC X.

ono27 02 SUCCESSOR-ID PIC X6},

00028 U2 TERMINATION-INDICATOR PIC X.

vouze 02 LOCK-ROLLBACK-INDICATOR  PIC X.

oousL D2 TRANSACTLION-ID.

000351 03 YLAR PIC 914) COMP-4,
uous2 U3 TOUAY PIC 91(4) COMP-4,
uoos3 03 HR-MIN-SEC PIC 9(9) COMP-u4,

00D 34 02 ODATA-DEF-REC-NAME PIC Xi7).

00U 35S D2 DOEFINED-FILE-NAME PIC XtT7).

LTS 02 STANDARD=-MSG-LINL-LENGTH PIC 9(4) COMP-4,
00037 02 STANDARD-MSG-NUMBER-LINES PIC 9(4) COMP-4.

. 00038 U2 WORK~AREA-LENGTH PIC 9(4) COMP-4,
0ou39 D2 CONTINUITY-DATA-INPUT-LENGIH PIC 9(4) COMP-4,
0Uoouo 02 CONVINULTY-DATA-QUTPUT-LENGTH PIC 9(4) COMP-4,
uguYl U2 WORK=-AREA-INC PIC 9t4) COMP-4,
uguu2 0Z CONTINUITY-DATA-AREA=INC PIC 9(4) COMP-4.
Uoo43 U2 SUCCESS-UNIT-1D.

uguYY U3 TRANSACTION-DATE.

00U4S 04 YEAR PIC 99.

uogHe U4 MONTH PIC 99Y.

0oou7 D4 TODAY PIC 99.

00048 03 TIME-OF=~DAY.

00049 04 HOUR PIC 99.

00050 04 MINUTE PIC 99.

uousl U4 SECOND PIC 99.

uous2 03 UNIQUE~SUFFIX PIC 999,

0UoUs53 0Z SOURCE-TERMINAL=-CHARS.

00054 03 SOURCE=-TERMINAL-TYPE PIC X.

uDUbS 3 SOURCE-TERM-MSG-LINE-LENGTH PIC 9(4) COMP-4,
00056 U3 SOURCE-TERM-M5G-NUMBER-LINES PIC 9(4) COMP-u.
UDUST7 U1 INPUT-MESSAGE-AREA. COPY IMAT4,

0ooss8 02 SOURCE-TERMINAL~-IU PIC Xtu),.

000S9 02 DATE-TIME-STAMP,

UDU6LD U3 YEAR PIC 9(4) COMP-4,
00Ue1 U3 TODAY PIC 9(4) COMP-4,
00062 U3 HR-MIN-SEC PIC 9t9) COMP=-u,
00063 02 TEXT-LENGTH PIC 9(4) COMP-4,
UoDbY 02 AUXILIARY-DEV-ID.

uoussS 03 FILLER PIC X.

voubs 03 AUX-UEV-NO PIC X.o

ugoe7 02 FILLER PIC X.

ugoes 02 NO-POP PIC XX.

00069 02 FILLER PIC XXe

wou70 D2 YES PIC XXX

00071 01 WORK=AREA.

goor2z g2 CITIES PIC A(25).

0oOU73 02 CITY-POP PIC 9(7).

00074 D2 STATE PIC A(l4),

Figure B-22. Sample COBOL Action Program ACT2 (Part 1 of 2)
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@ QD075 Ol OUTPUT-MESSAGE-AREA. COPY OMATH,
00876 02 DESTINATION-TERMINAL-1D PIC X(4).
wouT? 02 SFS=OPTIONS PIC X(2),
uoo7e 02 FILLER PIC X(2).
copy uouT9 02 CONTINUOUS-OUTPUT~CODE PIC X(4).
OUTPUT 00080 02 TEXT-LENGTH PIC 9(4) COMP=4,
(75-83) MESSAGE L0081 02 AUXILIARY-DEVICE~ID.
CONTROL HEADER uduse U3 AUX-FUNCTION PIC X
00U 3 U3 AUX-DEVICE=NO PIC X.
T 0oOoBY 02 &=l PIC X410},
LDO8S 02 CAPITAL-PUP PIC 9,999,999,
00UB6 01 CONTINUITY-DATA-AREA.
DESCRIBE 00087 D2 CAPITAL PIC AL251.
E4-85) OUTPUT U0UB8 PRUCEDURE DIVISION USING PROGRAM=~INFORMATION-BLOCK
MESSAGE 00UBY INPUT~MESSAGE~AREA WORK=AREA OUTPUT~MESSAGE~AREA
TEXT uoo90 CONTINUITY~DATA-AREA.
U009) CHECK=RESPONSE e
] w0092 IF YES EQUAL °*YES® GO TO GET-CITY-RECORD.
@ou93 MOVE ZERO TO TEXT~LENGTH OF OUTPUT-MESSAGE-AREA.
00U94 60 TO TERMINATE-NORMALLY.
DESCRIBE 00095 GET-CITY~RECORD.
(86-87) DAT;‘RZ‘:ASSED 00096 CALL *GET® USING CITY WORK=AREA CAPITAL.
B . 00UY7 BUILD=OUTPUT-MESSAGE.
ACT1 uD0Y8s MOVE LINE=1 TO E-1.
VDU99 MOVE CITY-POP TO CAPITAL-POP.
| 00100 TERMINATE-NOKMALLY,
60101 CALL *RETURN®.
(91-92, READ “CITY"
95-96) RECORD
Figure B-22. Sample COBOL Action Program ACT2 (Part 2 of 2)
1
CLEAR
“TEXT-LENGTH"
(93-94) FIELD AND
TERMINATE
NORMALLY
|
BUILD
{97-99) OUTPUT
MESSAGE
TERMINATE
(100-101) PROGRAM

NORMALLY
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B.4. SAMPLE COBOL ACTION PROGRAM USING SCREEN FORMAT
SERVICES (JAMENU)

JAMENU description

JAMENU analysis

Compilation and
flowchart

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. SQURCE ENTRY
3CG001 IDENTIFICATION DIVISION,
angno2
CNOCC3 PROGRAM-ID, JAMENU o
{1-24) HOUSEKEEPING OPONCUSREMARKS o PROCESS SIGNON + MENU,
[l tadsi-E DA R RS R R R e i Rtk SSRGS -
CACOGE* THIS PROGRAM PROCESSES THE SIGNON AND SYSTEM/B80 MENU -
uoorC7 = SCREEN FOR THE ENTITLEMENT ACCOUNTING SYSTEM, ol
00C0o08 IF THE SIGNON IS FOUND TO BE VALID, THE MENU WILL BFf *
000009* OISPLAYED. OTHERWISE, THE ERROR OVERLAY SCREEN WILL BF »
Gnocel10s DISPLAYED AND THE TRANSACTION TERMINATED, *
s 1o ol B R e ek LD P P S L L L LR e L P TR L *
00Qoi12
C00013 ENVIRONMENT DIVISION,
Coooty
000015 CONFIGURATION SECTION,
ONGC16 SOURCE-COMPUTER, UNIVAC-0S3,
000017 OBJECT-COMPUTER, UNTVAC-0S3,
aopols
000019 DATA DIVISION,
ango2oe
0C0021 WORKING-STORAGE SECTION.
000022 77 CUST-FILENAME PIC Xt7) VALUF °*CUSTMST®,
000023 77 SCTL-FILENAME PIC X(7) VALUF *SYSCTL?,
ongo2u
00go2% N1 SCREEN-FORMAT-I0S.
¢eoeze NS  SF-MENU PIC x(8) VALUE *JASMENU *,
SCREEN gogez7 05 SF-ADD} PIC Xx1(8) VALUE *JASADDY *,
(25-29) FORMAT gnoczas €S SF-ADD? PIC X (8) VALUE °*JAc€ADD? *,
LIST ancoz29 05 SF-ADD3 PIC X(8) VALUE °*JASADDT *,
oooo3o 05 SF-CHG1 PIc X(8) VALUE °*JASCHG] *,
000031 05 SF-CHG2? PIC X{8) VALUE *JASCHG? "o
cnoe32 05 SF-CHG3 PIC X(8) VALUE °*JASCHGZ *,
orpess 08 SF-DEL1 PIC X¢8) VALUE °*JASDEL)Y ',
onoo3u ns SF-pISt PIC X(8) VALUE *JASDTS] +,
000035 A5 SF-LST1 PIC Xxt8) VALUE *JASLSTI °*,
£o0036 N5  SF-WAR1 PIC xig) VALUE *"JA®WAR] °*,
0npD37 05 SF-ERRI1 PIC x¢8&) VALUE *JASEPR *,
gnon3e 05 SF-TERM PIC X(8) VALUE °*JASTERM *,
Groe39
GOCO40 ~1  VALID-SUCCESSOP-IDS,
gnoosl N5 MENUY PIC X(6) VALUF *JAMFNU®,
00pn42 05 CusST-ADD PIC Xt6) VALUF °*JAADDL*,
(40-50) [ SUCCESSOR-D ancous 05  CUST-CHG-1 PIC X(6) VALUE *JACHG1®,
gogtay 5 CUST-CHG-2 PIC X16) VALUE YJACHG2Y,
0Co04s 05 CUST-CHG-3 PIC X(6) VALUF *JACHGT',
GO0Cu6 05 CUuST-DEL PIC X(6) VALUE YJADFL1®,
ooone7 05 CUST-DISPLAY PIC X{(6) VALUF 'JADTIS1®,
070048 N5 CUST-LIST PIC X (6) VALUF °*JALST)*,
03GCu9 0S5  WS=ACTIVITY PIC X(6) VALUE °*JAWARY®*,
gnoasc
| gncos! 01 WS-TABLES,
£oars2 75 MENU-TABLE.,
MENU Llgnsz 15 FILLER PIC X{9) VALUE °*T1JAADCII*,
{51-69) CHOICE LGNS 1¢ FILLFR PIC x(9) VALUE *C2JACHG1I‘*.
LIST cfGnNse 10 FILLER FIC xt3) VALUE *CIJACHG2I',
GnOo05é 13 FILLER PIC X(9) VALUE *F4JACHG3IT'.
Ghacs7? 15 FILLER PIC X(39) VALUE *"SJUADELLI',
unoese 1C FILLFR PIC X(9) VALUE *N6JADISII',
I6a0se 1 FILLZR FIC XtS) VALUE *"7JALST1I',
whCo6C 1L FILLFR FIC x(9) VALUE 'C3JAWARPLIY,
unolel 10 FILLER PIC X(9) VALUE "C9UAMENUN',
0lutes 1o FILLER PTC X(%) VALUE *1UJAMENUT"®,
Lcore?
2C0764 NS MENL-TFL RFOITFINES MENU-TAPLE COCCURS 1C TIVES
Jouces THUODEXED BY MENU-TNDX.
orgnes 10 MeNU-SEL FIC 9(2),
slarviel W 1. MENU-NAME PIC X(&),
LCG06 R 1L MENU-IND PIC Xo
Loeres
st leh el T TR TS 28 P R P R Y R F T T T T L PPV T P ST Y
JCCPTle THIS IS THF CRP PRCCESSING TABLE FCR RETRIFVING €£PR
OQrODT2%  MOSSAGES FRCM THZ SYSTEM CONTROL FILE FOR DISPLAY
CI077Is WITH THT OVEPRPLAEY,.
. CRCCTUR MU RIS SRR RA SRR A U R AP AR RS S NG A S P AR AR AR SR O R TR N gk gk bk

Figure B—23. Sample Action Program JAMENU Using Screen Formats (Part 1 of 6)
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(75-84)

DESCRIBE
ERROR
STATUS CODES
AND TABLE

(86)

Ccopy
PiB

(88}

copy
INPUT
MESSAGE
HEADER

I

(89-97)

DESCRIBE
INPUT
MESSAGE
TEXT

(98-106)

SPACE FOR
FUNCTION CALL
PARAMETERS

]

(107-113)

SPACE FOR
RECORD CONTROL
KEYS AND
ERROR STATUS

(114-122)

SPACE FOR
DATE AND ERROR
FLAG VALUES

(123-140)

SPACE FOR
SCREEN RECORD AND
ERROR TEXT,
PASSWORD,
CUSTOMER AND
CONTROL RECORDS

(141)

corpy
OUTPUT
MESSAGE
CONTROL HEADER

unCeTe rS  FRP-STATUS-TASLE.

wC3h76 1L FILLFR PIC X{ty)

chu077 VALUF eLrL0212731374 1475150616771 704NN 210PG",

LoGC7R

laisiay 27 " ERG-TARLE PEDCFINES ERP-STETUS-TAHLI OCCURS YC TIMFS

[s3ef#3e10n INDEYCT RY ERR-INDX,

L6l 1 FRP-COCE 2IC 26,

Lrace? 15 TRFE-¥gY PIC XX

sl Viad -2 f%  NC-EFR PIC 99 VALUE 2%

alireu/

LOONBT LINKASE CECTICN,

Lrgose Tl PROSEAV=-INTQGEMATION-2L0CK, COPY PI3,

L7us8?

J00768 T1 INFUT-YESSEGT-4RTA, CePY IMa,

uTGT8S =5 IMA-CASS~-l.

wgrer 1., IMR-TICE PIC Xx(u},

«LnNel 10 IMA-TIANDN PTIC x(5),

soul92 15 IMa-PASSWRP PIC Xtu4}d,

Al ial-R) TE TMA-QCPECN-RTT REDFFINTS IvA-FASS-1,

LICN9. 1. SR-CUST-NEST 9IC Stél)e.

irures 1. Sr-MENU PIC 99,

LIul9e 10 SR-7PSMIT PIC Y.

S7LES T 1L FILLTR PIC ¥(u),

2PC0SE T1 0 WORA-ARLR,

argn9s “5  TMS~PADAMITIS-LIST,

unGlce 1. TIMS-FILINAMC FIC X4T).

STLiit 1. TIMS-REZORI-APER PIC X (256,

sT0102 1o TmS-ugY FIC x(l4),

Grg1g3 1L IMS-FILE-POSITION PIC X

[Malsd B 1. IMS-ALGN COMP-4 SYNF,
nglof 1. IMS-SCREEN-ID PIC X7},

070106 15 SCREFN-STZE PIC Q(u) COMP SYMC,

Grola7 7S  WA-CONTROL-KEY.

aepipe 15 CNTL] PIC X(2),

J0oc139 1 CONTL2-3 PIC Xiu)e

acolle 12 CNTL23 RFDEFINES CNTLZ-3,

urg 15 CONTL2 PIC 9(2).

ANTE S Vg 15 CNTL3 PIC X(2)

Lr0113 ns FRR-STATUS PIC 99,

3nglle 75 REFOPMAT-DATE,

urulles 1L P-MONTH PIC o9,

UoD11€ 1G5 P-DAY PIC 99,

ocs1n? 15 P-YEAR PIC 99,

JgGlls ~S  ERF-FLAG PIC X

Unul119 fg F[ERR VALUE %1% 92v 2% suv

grozt BE SEL-ERO VALUE *?°,

cceolzl 88 ELD-ERF VALUE '3°,

yplaz2 8E PASSWRT-fRC VALUE *u4°*,

acg1l23 NS  SCREFN-RECORDS

gnro1ze 16 SR-DaTE oIC 9(6),

320125 1L SR-TIMF PIC %(6).

sr0126 05  SR-ERPR-TEXT PIC X(53).

8og127 5 SG-STAT PIC X(S)e

0nglae FS  PASSHRE-FE®,

trolee 13 FILLER PIC X{2).

560130 15 PASSWRD PIC X(u4),

arG131 1G PASSWRD-SEL PIC X{25),

Grg132 10 PASSWRC-MENU-SEL REDEFINFS PASSWRI-SEL

620133 PIC X OCCUFS 25 TIMES INDEXED BY PASSWPD-INDY,

unC13e 1, FILLER PIC Xt23),

uwN013S2

Qng13e6 S CUST-RELORD, COPY CUSTMST.

£20137

0ng138 €5 SCTL-RFCORD, COTY SYSCTL.

uno139

AT

QrG141 C1  CUTPUT-MESSAGE-AFSA, COFPY OMA,

Figure B-23. Sample Action Program JAMENU Using Screen Formats {Part 2 of 6)
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DESCRIBE
INPUT MESSAGE
TEXT

(142)

DESCRIBE DATA
PASSED FROM
PROGRAM TO
PROGRAM

{144-160,

INITIATE PROGRAM
BUILD MENU OR
ERROR SCREEN,

SUCCEED TO
JAMENU

{176-233

ceple2
ula147?
3C0144
arolss
COQ1l46
ansia7
03146
5NC149
c2C157
[E1a10D 8D
Cng1s2
Jrglss
LCO154
3r01E¢
Grplse
GfhCcls7?
whol158
yrolcse
J0G160
&30161/
570162
urgle?
C2ilet
LoL1e%
0rcle6
06187

4] CMA-TEXT

01 CONTTNUITY-DaATs~-ARTA.
5 CDA-PASSWRD
"% CDA-MENU-SFL
f5  CCA-PASSWRD=MENU-SEL
PIC ¥ NCCURS 25 TIMES,
PS5 CDA-CUST=KEY.

PIC X(I5rQ),

PIC X(U4)e
PIC X(25),

RENMEFINES CDA-MENU-STL

15 CCA-CUST-NPR PIC 9(E)a

N5 CDA-ACCT-CODF PIC Xt(b),

75 PASS-FLAG PIC X.
€8 PASS-THRU VALUE *1°''2°°'3*°u°*'s"’,
28 PACS] VALUE *1°,
8¢  PASS2 VALUE *2°,.
66 PASST VALUE '3°,
83 PASSH VALUZ *3v,
PE PASSE VALUE 'S,

TS CUA-STATUS-BYTE PIC X,

75 CCA-PRPOCRAM-NAME PIC X{(6)s

RQlEDURE DIVISICN USTING

MATN-L0O® SECTION,

PROGRAM~INFOPMATTON-PLOCK
INFUT-MESSAGF-ARFA
WORK-ARE 2
OUTPUT-MFGSACE-APER
CONTINUITY=DATA-BRFA,

Cﬁ6168l¢000+040000000040940‘0+00¢00404400‘0000000000000004000000000&

w169 *
GhC170+«
C7C171%
"C172=%
U172
GfL1T74s

THF PASS FLAG TN THIS CETTICN TELLS

THT PROAGFAM AT WHICH

JINT IMS HAS RETURNFL CONTROL OF THE OROCFSSING TO THF
PROGFAM A PASS ; FLAGR MEANS THE PROGRPAM HAS ALREADY PUT
QUT THF SCPEEN AND IS NOW FEADY TO ACCEPT THF DATA FopoM™

THAT SCREEN
20 THE

TO P20CC%Se OTHERWISE THE PROGRAM WANTS TO
INITIAL PROCESSINC TG PUT OUT A SCREEN,.

JOGITEF4 3454323324304 4333333043343 3 4434334344924 4393 349444340424 94

ultd176
[ULoreD I g
ngl7e
4ry17e
c7clsn
JTiul181
TLl1e7?
-Tplel
SNC1ed
OTL1ES
GTulEes

~UN-FERIM,
I NOT PASS?
SETFOR™ 100-INITTALITE
IF  NGT ERP
PERFORM 2.M-3UTLD
FLSE
PECFORM 7
TLSE
DECFORM 250 -PEAL-SCREEN,
PIRFOPYM ELT-0ETURN,

-SCREEIN

T M-ThP-MESSACE

CrGIETa 4444304444340 43 4343333343433 443 4344333373344 4322944330 440000

LruleE s
LUL186w
20197
L7618«
4'5192#

L0197

INITIALIZATION OF

ALT2 IHMECKINT TS JnNF 7C SEE IF THE

TITLDS AND FLAGS 1S DONE HERE,

PROGRAM ENTERETD

FROY A SI5N C% Ck wtS CALLID FRCM ANOTHER PROGRAM,
OnLY IF FNTES FROM A SIGN ON [OES THE PROGRAM FETRIEVE

THE PASSLORD PECCPDe CTHER WISE IT IS

VALIZITY GF MENy SELECTION,

CARRITD TC CHECw

u_ulgkt4000006000‘000‘0‘00000000'0’-’000000‘40000000’0000004‘00000‘00

L0195
CT319¢
SrL197
U198

400209
gog2in
gnp2ll
ang212
008213
gro21iy
unozls
orpzie

ly'-LV’TILLI [
CVI CPACE

STRES
MOVI CNRE P-TRANSACTION-DATE
IF  CUE-PROGPAM-NAME
MOVE IMA-PASSLPC
MGVE ‘P
MOVE SPACE
MOVE SCTL-FILENAME
MOVE wA-CONTROL-KEY
PERFORm S02-GETY
IF EFR
MOVE *4°
ELSE
MOVE IMS-RECORD-AREA
MOVE PASSWRD-SEL
“OovE PASSWRD
MOVI MfFNU

TO IMS-KEY
IMS-FILENAME
SR=-FRP-TIXT,

7y pagssinas:

TO REFORMAT-DATE,.

TAUAL LOW-VALUES

Y0 CNTLc-3

To CNTLL

TO IMS-RECORCZ-ARFA
TO IMS-FILENAMF

TG IMS-KEY

T0 ERR-FLAg

TO PASSWRD-REC
TO CDA-MENU-SEL
TO COA-PASSWFDe
TO CDA-PROGRAM=NAMF,

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 3 of 6)
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READ AND
VALIDATE
MENU
SCREEN

{237-244)

VALID SELECTION
SUCCEED TO
CHOSEN ACTION
PROGRAM OR
LOGOFF

{248-254)

LOGOFF,
BUILD
TERMINATION
SCREEN

{259-267)

FUNCTION
{269-337) CALL
REPERTOIRE

000217‘00000‘4004000000600040000004000000400460000004000‘406000000000
000218s THE MAIN PRQOCESSING AND SUILDING OF THE SCREEN DATS ¥S DONF
OnNg219% IN HERE .

CO0220% 2444434334333 4444324343334 0439004444444 4 3444343232430 00 004430

G00221 2LC-FUILD-SCPEENS

0co222 MOVI IMA-SOURCE-TECPMINAL-ID TO OMA-DESTINAYTION-TER™-TD,
ong2zs3 MOVE SF-MENU TC IMS-SCREEN-TDe
groz224 MCVI ALL 'O T0 SCREEN-RECOPD,
00g22¢ MOVE REFORMAT-DATE T0 SR-DATE.

00226 MOoVT P-TYME-CF-DAY TO SR-TIMC.

Gooz227 Mov: 12 TO SCREEN-SIZEe

onoz28 PERFORM €CS5-BUILD,

anp229 IF ERR

070230 PERFORM 9NG-ERR-MESSAGE,

0co231 MCVE MENU YO PIB-SUCCESSOR-ID,
[HstvFird Moyt ‘E* TO PI3-TERMINATION-IMD,

000233

OO023UBA4 4234404343223 4 4434334334440 3 4444443942444 4343 4344428444044
0C0G235% THE MENU SFLECTION VALIDITY IS CHECKED HERE
un0236u000¢04000§oo¢4o+o.o4o‘o¢o~oo60400000000409490»900000400000006.0
000237 250-READ-SCREEN,

LN0238 IF CDA-PASSWRD-MENU-SEL (SR-MENU) NOT EQUAL TO *1°*

0CG239 MOoVvE *2° TC ERR-FLAG,
piavrdis Ifr ERR

INy2e) PERFORM GUT-FRR-MESSAGE

gnoz42 FLEE

arg243 PERFORM 2&5-SET-MENU,

CNo24u

CRU2USH44 4444204344303 2444342344343 34 3244344444444 34 44444444340 40444

CTC24¢® IF MENU SELECTION IS VALID CONTPGL IS SET FOR NEXT STAGF.

COUZUTRA 43 344042340424 4034343444444 0 4820044334344 2 4442444403303 04 3

Lrg24e 2e¢M-SET-MENU

Grozue MOVEI MENU-NAME (SR-MENU) TC PIB-SUCCESSOR-ID,
urozse MOVE MENU-IND (SP-MENU} TG PIB-TERMINATION-IND,
oce?st MOVE SR-~CUST-NER TS CDA-CUST-NBP.

Qnu2s2 MOVE °C* TO PASS-FLASG,

308253 IF SR-MENYU = 9

Lro2sy PFRFOPM 27C-LOGCFF,

3N025%#

DDUZSEB 4443434434344 43 444424444343 2203 4343430434244 4 4442004044004 0040
0rG257«  RUILD TLEMINATTON SCPRIEN
Pl g S R R R R R R N R R X R TR R R S T R X T R P I S P Y 'S

570259 27°-LOGOFF .

5no2ec MOVI IMA-SCURCE-TEPMINAL-ID TO GMA-DESTINATION-TFRV-T[,
Uco2e1 MOVE SF-TEPNM TO IMS-SCRFEN-TD,
Jnc2e2 MOVE atiL '~ TO SCREEN-RIZOPD,
Crp267 MGVE COR® P-TRANSACTICN-PATC TO REFORMAT-CATE,
070264 MOVE REFORMAT-DATE TO SR-DATE.
c0C26% MGYZ P-TIMF-0F-DAY TO SR-TIME,
GCa2e¢ MOVE 12 TO SCREEN-SIZE.
ghc2e” PEPFCRM SuS-mUILD,

aroz2ees

(70269 TMS-CALLS SECTION.

c~p270

SOU2T1 SLUN-SETL.

uto2712 CALL °*SETL® USTNG IMS-FILENAMZ
£no273 IMS-FILE-POSITION,
BNJ274 BLT-CXIT.

68278 FXIT,

306276

CAC?7T SC1-TSFTL.

uo027¢ CALL °ESETL® USING IMS-FILENAME,
SCuLz79 If PIB-STATHS-CNDT TS SPEATER THAN N

L3u28n MOVE *1° T© FRE-FLAG,

000281 SUL1-EXIT,

Lncoe? EXITa

[ el Sng - 5.1

GOG284 SL2-GET,

{oeoss CALL *rE”> USTNG IMS-FILEMAME
urc2se IM3~RECORD-ARES
unC287 IMS-KEY,

acgeee IF PIR-STATUS-CODT 1S GRZATER THAN I

gnposee MGVE *1° T~ ERP-FLAG,

Gre29c SL2-fxIT,

Figure B-23. Sample Action Program JAMENU Using Screen Formats {Part 4 of 6)
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(338-362

PGS

FUNCTION
CALL
REPERTOIRE

JT6291 IxITe

L2922

LPL292 STT-CETUFR,

29 CALL *CETLPR® USING IMS-FILENAME
cruees IMS-PECOFD-ATEA
GTlz96 IMS-KZvYe

LnE29? 1F FIE-CTRATUS-CPOT IS CZPEATOR THaAN ©

wrgzee “OVE 1Y TO ERS-FLAG,

550299 SL7-TxIT.

wreIee EXTIT.

tal 1

SRE383 cLu-puT,

L5203 CALL °*PUT® USTNE T¥S-FILINAME
Grl3Ly IMS-RECORD-ARESR,
[Shal e ] IF PIF-STATUS-COCE TS GPIZATER THAN

oTC30e MGVE *1' TC ERR-FLRG,

U0C0307 SCH-EXIT,.

too3os ExIT,.

cnG3os

hishR Pl TR RS2 R XS R R R R R R R R R R Y RN PP RPN

L0311 CALL FOR MAIN SCREEN FOR PPRQGRAM

OPGZI28 4444404034400 33 4444443442303 4 4222444244444 4440233440400 4444

000313 EUS-BUILD.

o014 CALL *BUTLD® USING OUTPUT-MFSSAGE-APES
CCO215 IMS=-SCREEN-ID
0nc3le SCREEN-RFCOR?
4no317 SCREEN-STZE

Grp3le SG.STAT,

000219 IF PIB-STATUS-CODE IS GREATER THAN o

orosac MOVF *3% T0 EPR-FLAG.

00G321 S0S-EXTT,

000322 EXTT.

uC0323

COC32UB434 4323434303040 32 3040404334402 0 34043234444 03434434444044044
070325« CALL FOR ERPR OVERLAY SCREEN
UDU32OMA T 1444442434433 4333444443440 2304432340444 +4 0444200240 004444

J00327 SGS-BUILD-ERR,

une3ae CALL ‘'BuIcn* USING CUTPUT-MESSARE-AREA
Lco329 IMS-SCREEN-1ID
ono3se SR-ERR-TEXT

[As[ 1R BY SCREEN-STZE
ucn3I32 SG-STAT.

0rCo333 IF PIE-STATUS-CODE IS GREATER THAN O

oNG334 MOVE *3° T0 ERR-FLAG,

020335 SLS-BLD-ERR-EXIT.

0np336 EXIT.

anu3sz

aN0338 S06-REEUILD,

00p339 CALL °*RERUILD® USING IMS-SCREEN-ID
gac3sc IMS-RECORD=-AREN,
CCO341 SUG-EXIT.

Jno342 FXITe

G0C343

OCG344 SUT-PETUPN.

cnNo34S CALL °*PETURN®,

oPCZI4e SL7-EXTT.

G3C347 EXITe

onG3ue

CO0349 SLE-INSERT.

cnc3so CALL °*INSERT® USING IMS-FILENAME
una3sl IMS-RECORD~APER
G00352 IMS-KEY,.

300353 IF PIB-STATUS-CODS IS GREATER THAN P

o035 MovVE *1° TO ERR~FLAG,
00035% SCB-ExIT.

Jngise EXTTe

unu2s7

C00258 599-SNAP,

Figure B—-23. Sample Action Program JAMENU Using Screen Formats (Part 5 of 6)
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PG6

BUILD ERROR
SCREEN AND
OUTPUT ERROR
MESSAGE

(375-401)

(405-411,
185)

TERMINATE

PROGRAM

Jru2s59 MOVE °*S* TO PIP-TEOMINATION-TND,
Unorel CALL °SNAP® USING PROCGRAM-INFORMATION-BLOCK COA-STATUS-BYTF,
L5361 S99-fX71T,.
srL362 FXIT,
uno3e6ly
CP0364 ERPOR-FROCESSING STCTION.
Cul€eca

URUTOOMA 2304400200044 4430444434304 434 9204344442443 230 4444834200043

UGCO367+ TR FROCFSSIHG IS NONE HFRF, THF TYPE QF £RP IS
07C368% DETEFMINED AND A SFARCH CF THE ERR TABLE IS MADE
CCC369« THE APPRCPRIATF ERP MESSAGE IS RETRIEVED FFOM THE
OCC370%  SYSTEM CCNTROL FILE AND DISPLAY TT ON THZ OVERLAY
CAC371s  EFRR 3 IS ILLEGAL PB8SS wORPD ERR 9 IS ILLEGAL MENU
GNGI72s  SCLECTION FGR PASSWORD OQTHER FRPS CONFORIM TO IMS
00373« STATUS LRRORS,

CDROITUSA2 2444200000443 44 0444844434400 00 0024444444444 404 04400080800

GNC37S 9CN-ERR-MESSAGE,

300376 MOVE SPACE TG IMS-RECORD=-AREA
ulLI?T? IMS~FILENAME
aru37s IMS-KEY.

org379e MOVE SCTL-FILEYavD TO IvS-FTLENAMF,
unpzen TF PASSWRU-ERR

grplen MNVE *cS° TO PASS~FLAG

coc3s2 MOVE 8 TO ERR-STATUS
srorez FLSse

Gcazsu IF  SEL-FRP

{"L3s¢ vove 9 TC ERR-STATUS
cou3se FLse

5708 MCVE PIB-STATUS-CODE TC EPR-STATUS,
Gopres MOVI 'EMY T3 ONTLL.

370389 YOVE SPACE TO CNTL3.

couzon StT ERR-TINDX T0 1.

SCL791 SLARCH ECR-TABLE

arg392 AT END

76293 “OVE NC-FRS TS CNTL2

aCs 394 WHEN ERPR-CIDE (EFR-INDX) IS TQUAL TO EPR-STATYS
$70ss MCVE ETR-XTY (FRF-INDX) T0 CNTL2.

CCGI9e MOV: WA-CONTROL-XEZY T3 IMS-KFY.

L0397 PEFFORY SL2=-FET,

uCaI¢%e YOVE IMS-RECORI=-ARFA TG SCTL-RECGRD
cru3ge MOVE ALL 0% TC SR-ESR-~TEXT,

Lrpugn MOVE SCERR-TTXT TC SR-ERR-TEXT,
G MOV: SF-ZR”P1 TO0 IvS-SCREEN-TD,
Joou ;2 vovI: e TC SCREEN=STIIE,

croucz? MOVE [MA-SCURCF-TEITMINAL-ID T3 OMA-DESTINATION-TEPM-ID,
LYol PEFFORM SCC-3UILD-FRE,

gcrougys IF PASSS

LOQUCeE MCVE MENU TO PIS-SUCCESSOR-IN
IrGau? MOVE N Yo PIB-TERMINATION-IND
aCo4alr FLes

GoQuL9 MCVE MENU TO PI3-SUCCESSOR-ID
weLalr MOVE *f°* T3 PIB-TERMINATION-IND
croull MeVE N TO PASS-FLAG,

Figure B~-23. Sample Action Program JAMENU Using Screen Formats (Part 6 of 6)




UP-9207

SPERRY UNIVAC 0S/3 B-43
IMS ACTION PROGRAMMING IN COBOL AND BAL

SCREEN FORMAT SERVICES IN COBOL: DISCUSSION

JAMENU discussion

Files used

Record types in
CUSTMST file

JAMENU routines

The following discussion of the JAMENU action program
assumes that you have already created a menu screen format
called JASMENU 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;
builds menu screen;

2

3. validates menu selections;
4. builds error screen; and

5

builds termination screen
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The following general flowchart shows these main routines in the

JAMENU program.

VALIDATE
PASSWORD

YES
VALIDATE VALID NO BUILD
MENU PASSWORD ERROR
SELECTIONS SCREEN

RETURN TO MENLI

BUILD NO SELECTIONS BUILD

ERROR VALID MENU

SCREEN ; SCREEN

RETURN TO MENU

BUILD
TERMINAL

SCREEN s

PASS TO
MENU SELECTION SUCCESSOR

LOGOFF
?

TERMINATE
PROGRAM

BUILD
TERMINATION
SCREEN

TERMINATE
PROGRAM

JAMENU GENERAL FLOWCHART

Processing JAMENU 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 CP50
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Processing password

Menu screen

Building menu screen

Unsuccessful BUILD

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 (line 211-216), builds the menu screen (lines
221-232), and terminates in external succession to itself
(JAMENU). Menu screen JASMENU follows.

FIRST PASS

06/23/81 06:49:28 JAMENU
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 [-]

02/09/81

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.
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Invalid password

Password error screen

Menu selection validation

Succession and termination
from table

If the password is invalid on the first pass, JAMENU accesses
the SYSCTL file via the EM record key for the error message
record (lines 380-388), 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 | to the termination
indicator.

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 two 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 two
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.
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Process invalid menu
selection

Password error

Menu selection error

Obtaining error message
record

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 O1 through 10 contained in the
first two bytes of each table entry in the ERR-TABLE. These
leading two bytes in each table entry also correspond to the
index value being used to search ERR-TABLE (lines 75-83). Thus,
when the value in ERR-STATUS equals the value in the first two
bytes of an ERR-TABLE entry, JAMENU moves the contents of
ERR-KEY (the last two 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).

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 9 0 1 0 4
0 2 1 2
0 3 1 3
0 4 1 4
0 5 1 5

ERR-CODE ERR-KEY
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Example of ERR-TABLE
search

Process valid menu
selection

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,
JAMENU searches the table, ERR-TABLE (lines 390-395). If it
finds no corresponding error code, 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).

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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B.5. SAMPLE COBOL ACTION PROGRAM PERFORMING OUTPUT-FOR-INPUT
QUEUEING (BEGIN1)

BEGINT menu selection 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, BEGINT 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 teling him whether the output message was
successfully or unsuccessfully delivered to the destination
terminal.

Processing BEGIN1 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-terminal
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.

Compilation and flowchart A flowchart describing the corresponding lines of BEGIN1 code is
to the left of Figure B-24.
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LINE NO. SOURCE ENTRY
00001 IUENVIFICATION DIVISION.
UBUUZ PRUGRAM-ID. BEGINl.
U0D03 ENVIRONMENT OIVISION.
(1-7) HOUSEKEEPING UoUD4 CONFIGURATION SECTION,
00005 SOURCE-COMPUTER. UNIVAC~0S3.
UDU06 OBJECT-COMPUTER. UNIVAC-0S3.
_UDOO7 UDATA DIVISION.
1 UOUUB WORKING-STORAGE SECTION.
00009 01 DICE-SEQ. »
DEFINE 00010 02 DICE-CODE PIC X VALUE =°'10°.
8-13) DICE CODE 00011 02 FUNC-COOE PLC X VALUE =°01°.
VALUES oD012 02 Y-COORD PIC X VALUE =°CC’.
00013 02 x-COORD PIC X VALUE =°'00°.
00014 LINKAGE SECTION.
T UDOLS 0L PROGRAM-INFORMATION-GLOCK. CuPY PIBTS.
00016 02 STATUS-CODE PIC 9(4) COMP-u,
00UL7 02 DETAILED-STATUS-CODE P1C 914) COMP-4.
COPY 00018 02 RECORD~-TYPE REDEFINES DETAILLD-STATUS-CODE.

{14-50) B aoyl9 03 PREDICTED-RLCORD-TYPE PIC X

u0020 03 DELIVERED-RECORD-TYPE PIC X
w0021 02 SUCCESSOR-1D PIC X(6)s
vooz2 02 TERMINATION-INDICATOR PIC X.
00U23 U2 LOCK-ROLLBACK-INDICATOR PIC X.
uBuZe 02 TRANSACTION-IO.
voo2zs U3 YEAR PIC 9(4) COMP-4,
U0026 83 ToDAY PIC 9(4) COMP-4.,
00027 03 HR-MIN-SEC PIC 9(9) COMP-4,
00028 02 ODATA-DEF-REC-NAM: PIC X(T)
00029 02 UEFINED-FILE-NAME PIC X(T)e
UoU30 D2 STANDARU-MSG-LINE-LENGTH PLC 914) COMP-4.
UBU31 02 STANDARD-MSG-NUMBER-LINES PIC 9(4) COMP-4.
uDus2 02 WORK-AREA-LENGTH PIC 9(4) COMP-u,
UoU S 3 02 CONTINUITY-DATA-INPUT-LENGTH PIC 9(4) COMP-&.
00034 G2 CONTINUITY-DATA-OUTPUT-LENGTH PIC 9(4) COMP-U.
uoo35 02 WORK-AREA-INC PIC 9(4) COMP~4.
uDo36 02 CONTINUITY-DATA-AREA-INC PIC 9(4) COMP-u.
u0037 UZ SUCCESS=UNIT=ID.
uoU38 03 TRANSACTION-DATE.
upu39 Us YEAR PIC 99.
6oU40 ‘D4 MONTH PIC 99.
Uooel U4 TODAY PIC 99,
00042 U3 TIME-OF=-DAY.
VoG4 3 04 HOUR PIC 99,
COUss 04 MINUTE PIC 99,
00045 U4 SECOND PIC 99.
uguue U3 UNIQUE-SUFFIX PIC 999,
uous? U2 SOURCE-TERMINAL-UHARS.
uguYse U3 SOURCE-TERMINAL=TYPE PIC X.
uDU49 U3 SOURCL-TERM-MSG-LINE-LENGTH PIC 9(4) COMP-4.
uoUSD 03 SOURCE-TERM=-M3L-NUMBER-LINES PIC 9(4) COMP-u.
UDD51 U1 INPUT-MESSAGE-AREA. COPY 1MATH,
VoUS2 02 SOURCE-TERMINAL-IU PIC Xtu).

COPY INPUT 00053 02 DATE-TIME-STAMP. )

(61-60) MESSAGE oUSe U3 YEAR PIC 914) COMP=-4.,
CONTROL U0USS U3 TODAY PIC 9(4) COMP-4,
HEADER 00US56 . U3 HR=-MIN=SEC PIC 919) COMP-4.

00057 D2 TEXT-LENGTH PIC 9(4) COMP-4.
uguss 02 AUXILIARY-DEV-ID.
0oUSY US FILLER PIC X.
U006y U3 AUX=DEV-NO PIC X.
uous1 02 TRANS-COUE PIC X(5).
00062 02 FILLER PIC X.
DﬁﬁﬁfE 00063 02 DEST-TERM PIC X(4).
(61-65) M AGE Vo064 02 FILLER PIC Xeo
uvadueS 02 TEXT-AREA PIC Xt29).
TEXT 00U66 01 WORK-AREA.
0ooVe7 02 DUMMY PIC X
I 0oouss 01 OUTPUT-MES SAGE-AREA, COPY OMAT74.
00069 02 DESTINATION-TERMINAL-ID PIC X(4).
COPY OUTPUT 00u70 02 SFS~OPTIUNS PIC X(2).
MESSAGE uoor1 02 FILLER PIC Xxt2).
{68-76) CONTROL 00072 U2 CONTINUOUS-OUTPUT-CODE PIC X(4).
HEADER

Figure B-24. Sample Action Program BEGIN1 Using Output-for-Input Queueing
(Part 1 of 2)
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@ 00073 02 TEXT-LENGTH PIC 9(4)  COMP-y.
uDo74 02 AUXILIARY-DEVICE-1D.
uoE7s 03 AUX-FUNCTION PIC X,
oou7e U3 AUX~DEVICE-NO PIC X,
DESCRIBE ooor7 D2 SEND-MSG.
OUTPUT oou7s 03 OUTPUT-TEXT PIC X291,
(77-79) MESSAGE ugu79 U3 FILLER PIC X(14),
TEXT 00080 02 BEGIN~-MSG REDEFINES SEND-MSb.
00081 U3 CURSOR-1 PIC Xi4)e
T uous2 03 MSG-1 PIC X(30).
10083 U3 TERM~-NAME PIC XU4),
uoo8Y 03 FILLER PIC X(5),
DESCRIBE uooss 02 ERROR-MSG REDEFINES SEND-MSG.
(80-84) OUTPUT-FOR- unoss6 U3 CURSOR-2 PIC Xt4),
INPUT oous? 03 MS$SG-2 PIC X351},
TEXT uooes 03 ERROR-COUVE PIC Z222.
00089 PROCEDURE DIVISION USING PROGRAM=-INFORMATION-BLOCK
T uou9L INPUT-MESSAGE-AREA
uoo9l WORK=ARE A
uouy2 OUTPUT~MESSAGE-AREA.
Déigg'SE 00093 MOVE-MESSAGE.
(85-88) MESSAGE Co094 MOVE DEST-TERM TO DESTINATION-TERMINAL-ID.

TEXT uDu9s SUBTRACT 11 FROM TEXT-LENGTH IN INPUT-MESSAGE-ARLA
uouYs GIVING TEXT-LENGTH IN OUTPUT-MESSAGE=-AREA
uouy? MOVE *I® TO AUX-FUNCTION,

1 00098 MOVE TEXT-AREA TO QUTPUT-TEXT,
BUILD 00099 CALL "SEND® USING OUTPUT~MESSAGE-AREA.
OUTPUT 00100 1F STATUS-CODE NOT EwUAL TO 0 GO TO ERROR-PROC.
(93-104) MESSAGE FOR up101 MOVE DICE~SEQ TO CURSOR-1.
INPUT 00102 MOVE °*TRANSACTION BEGUN AT TERMINAL * TO MSG-l
QUEUEING 0g1u3 MOVE DEST~TERM TO TERM-NAMES
UoluY MOVE 42 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
1 00105 TERMINATE-ROUTINE.
uD1us MOVt LOW-VALUES TO DtSTINATION-TERMINAL-ID.
uo107 MOVE LOW-VALUE TO AUX-FUNCTION,
SE;\'gg"OES:C’fE go108 MOVE °N® TO TERMINATION-INDICATOR.
. (105-107) TERMINAL UoluY CALL *RETURN'.

SCREEN U0110 ERROR-PROC.
up1ll MOVE DICE-SEQ 1O CURSOR-2.
uo112 MOVE °"TRANSACTION NOT BEGUN UUEL TO ERROR * TO MSG-2.
uo113 MOVE DETAILEU-STATUS~CODE TO ERROR~-CODE.

TERMINATE UD114 MOVE 47 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
(108-109) PROGRAM o115 60 10 TERMINATE~ROUTINE.
Figure B-24. Sample Action Program BEGIN1 Using Output-for-Input Queueing
(Part 2 of 2)
BUILD
(110-115) ERROR
MESSAGE
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Setting output-for-input
queueing

Successful SEND

Queueing error

Successful SEND message

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’l') 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 O 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 (line 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 terminai.
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BEGIN1 analysis 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

Initiating transaction The MOVE statement on line 98 places this input into the output

at another terminal 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.

Unsuccessful SEND If the SEND function is unsuccessful, BEGIN1 positions the cursor

function and moves the unsuccessful SEND message text to the output
text. In this case, the source terminal 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.

Successful SEND If the SEND function is successful, BEGIN1 positions the cursor
function 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 TRMb.

Initiating continuous Most output-for-input queueing applications initiate a continuous

output output transaction at another terminal, to free the source terminal
for further interactive processing. The continouous 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 folliows in B.6.
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B.6. SAMPLE COBOL ACTION PROGRAM PERFORMING CONTINUOUS
OUTPUT WITH DELIVERY NOTICE SCHEDULING (PRINT)

PRINT description Figure B-25 illustrates a compiler listing of a sample COBOL
action program, PRINT with corresponding flowchart. The PRINT
program:

m  Prepares three types of output messages by processing
customer order information entered at the terminal against
an indexed file.

®m  Lists these messages as continuous output at the origirating
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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LINE NO. SOURCE ENTRY
U000l IDENTIFICATION DIVISION.
U002 PROGRAM-ID. PRINT.
U0UD3S ENVIRONMENT DIVISION,.
(1-10} HOUSEKEEPING UDUO4 CONFIGURATION SECTION.
00005 SOURCE-COMPUTER. UNIVAC-0S3.
UDUO6 OBJECT-COMPUTER. UNIVAC-0S3,
U0007 DATA DIVISION.
00008 WOURKING-STORAGE SECTION.
uguuY 77 POS-GE PIC X VALUE °G°,
Uoul0 77 SUCCESSFUL-UEL-NOTICE PIC X VALUE =°Cl°*.
00011 01 TOTAL-POS.
DESCRIBE QUTPUT ooole 02 vice-1P PIC X VALUE =*10°.
MESSAGE HEADERS uool3 02 FUNC-TP PIC X VALUE =°04°,
(11-75) AND 0go1l4 02 Y=-TP PIC X VALUE ='00°.
DICE CONTROL upuls g2 x=-7TpP PIC X VALUE ='33°,
CHARACTERS U0Ule Ul HEADER-LINES.
uooL7 02 ORDER-LINE.
upolse 03 MOME~POS=CLEAR.,
uooly 05 DICE-HPC PIC X VALUE =*}10°.
uguen 0S5 FUNC-HPC PIC X VALUE =°0U3".
0oue2l 05 Y-HPC PIC X VALUE =°*Q0°,
uoueze 05 X=HPC PIC X VALUE ='U0°.
oou2s U3 MIDOLE-COL-POS.
00024 05 DICE~MCP PIC X VALUE =*10'.
uou2s 05 FUNC-MCP PIC X VALUE =°Q2°,
uoo2e 05 Y-MCP PIC X VALUE =‘*U00°.
vouer 0% x-MCP PIC X VALUE =°37°.
oouzs U3 P-ORDER-HEAD PIC X¢1U) VALUE °*ORDLR #
uooey 03 P-ORUVER-NO PIC 9(7).
ooose 03 NEWLINE-3.
uousl 05 DICE-N3 PIC X VALUE =*10°.
uldus2 05 FUNC-N3 PIC X VALUE =°Qu4°,
oous3 0% Y-N3 PLlC X VALUE =*02°.
00us4 05 X=N3 PIC X VALUL =*yu’.
0ouss 02 MAIL-LINES.
uouie 03 P-NAME PIC Xt20),
uoo3? U3 NEWLINE-A.
00ou3s US DICE-N1A PlC X VALUEL =°10°",.
ugus9 05 FUNC=-N1A PIC X VALUE =°04*.
00u40 05 Y-NiA PIC X VALUE =*00°.
00uu4l 05 X=N1A P1C X VALUE =°00".
ogu42 03 P~ADLR PIC X(15).
00043 U3 NEWLINE-8.
00usY US DICE~NI1B PIC X VALUEL =°10°'.
uou4d 05 FUNC-N1B PIC X VALUE =°04°.
O0ute 05 Y-N18B PIC X VALUE =°Q0°.
ooos? 05 Xx~N18 PIC X VALUE =°0Q"*.
0Do48 U3 P-CITy PIC X(15),
00049 u3 P-LIP PIC X(S5)e
uousa U3 NEWLINE-Z.
Qo0%1 05 DIce-N2 P1C X VALUE =*10°.
ugos2 0S FUNC-NZ2 PIC X VALUE =°0u4°.
upudS 3 05 Y-=N2 PIC X VALUE ='01°.
uoubH 05 X-N2 PIC X VALUE ='00°.
uguss 02 HEADING-LINE.
oousSe U3 PRODUCT-HEADING PIC Xt19)
uous? VALUE °* PRODUCT
00058 U3 UNIT-COST-HEADING PIC Xx(11)
ugus9 VALUEL °*UNIT-COST ‘.
udueD 03 AMUUNT-HLADING PIC xt8)
uoo61 VALUE °AMOUNT *.
uguse 03 SUBTOTAL-HEADING PIC Xt10)
ugue3 VALUE *suBToTalL °.
goueH U3 SPACING PIC X(3) VALUE °* %o
udubY U3 TOTAL-HEADING PIC xt8) VALUE * TOTAL
00066 03 NEWLINE-C.
uooue7 US LICE-NI1C PIC X VALUE =*10"'.
[s1e]61-%-3 US FUNC-N1C PIC X VALUE ='04°,
00us69 U5 Y=Nl1C PIC Xx VALUE ='00°.
uoury 05 X~-N1C PIL X VALUE ='00°.
Q0071 Ul ERROR-PUSITION,
uuor2 U3 DICE-tP PIC X VALUE =*lu‘.
uooT3 03 FUNC-EP PIC X VALUE =°01°.
00074 03 Y-EP PIC X VALUE =°00°.
oou?rs U3 x-EP PIlC X VALUE =°00°.

Compilation and flowchart

Figure B-25. Sample Action Program PRINT Performing Continuous Output
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@ UDUT6 LINKAGE SECTION.
UOU77 Ul PROGRAM-INFORMATION-3LOCK. COUPY P1B74.
uoo78 02 STATUS-CODE PIC 9(4) COMP-u,
vou79 02 UETAILED-STATUS-CODE PIC 9(4) COMP-4.
CoUBL U2 RECORD~TYPt REDEFINES DETALLLD=-STATUS-CODE.
(76-112) copy uopsl 03 PREDICTED-RECURD-TYPE PIC X.
PIB Y'Y 03 DELIVERED-RECUKD-TYPE PIC X.
uoDs3 U2 SUCCESSOR-ID PIC X(b)e
VOUB4 U2 TERMINATION-INDICATOR PIC X.
uoousS U2 LOCK-ROLLBACK~INUICATOR  PIC X.
uouse 02 TRANSACTION-ID.
uoos7? U3 YEAR PIC 9(4) COMP-u,
uBuss J3 ToUAY PIC 9(4) COMP-4.
0oUsY U3 HR-MIN-SEC PIC 9(9) COMP-u.,
UouUYD 02 UATA-DEF-REC-NAME PIC Xt7).
uouYl 02 DEFINED-FILE-NAM PIC X{7).
ugoYy2 B2 STANDARD-MSG-LINE-LENGTH PIC 914} COMP-u.
LouY3 U2 STANDARD~MSG-NUMSLR-LINES PLC 944) COMP-u.
ubuY4 02 WORK-AREA-LENGTH PIC 9(4) COMP-4,
u0oYs 02 CONTINULTY-DATA=INPUT-LENGTH PIC 9(4) COMP-4.
CoUYs B2 CONTINULTY=-UATA-OUIPUT-LENGTH PIC 914) COMP-4,
voU97 02 WORK-AREA-INC PIC 9(4) COMP~-4,
upUYs U2 CONTINUITY-DATA-AREA-INC PIC 9(4) COMP=~u,
UoULY? © P2z SUCCESS-UNIT-ID.
00100 U3 TRANSACTIUN-DATE.
40101 04 YEAR PIC 99.
uD1u2 04 MONTH PIC 99,
oolus ' o4 ToDAY PIC 99.
uolu4 03 TIMe-OF-DAY,
u01Us 04 HOUR PIC 99,
VolUG 04 MINUTE PIC 99.
wo1u? 04 SECOND PIC 99.
vo1U8 03 UNIQUE-SUFFIX PIC 999,
vo1U9 02 SOURCE-~TERMINAL~-CHARS.
uol1u 03 SOURCE-TERMINAL-TYPE PIC X.
uo1i1 03 SOURCE-TERM=-MSG-LINE-LENGTH PIC 9(4) COMP=-4,
uo112 U3 SOURCE-TERM-MSG-NUMBER-LINES PIC 9(4) COMP-u.
V0113 U1 INPUT-MESSAGE~AREA. COPY IMAT74.
00114 02 SOURCE~TERMINAL-ID PIC X(4),
CSZE;QZET 00115 U2 DATE-TIME-STAMP,
(113-122) CONTROL u01le U3 YEAR PIC 914} COMP-4,
o ADER uo117 U3 TOLAY PIC 914) COMP-4,
uol1e 03 HR=-MIN-SLC PIC 9(9) COMP-4.
00119 02 TEXT-LENGTH PIC 9(4) COMP-4,
uo120 02 AUXILIARY-DEV-Ip.
00121 us FILLER PIC X.
uo122 US AUX-DEV~NO PIC X.
80123 02 TRANS-TEXT.
vo12% 05 TRANS-CODE PIC XU5).
DESCRIBE Uo125 US FILLER PIC X.
(123-140) INPUT uon1ze 05 T-FILE-NAME PIC X(7).
MESSAGE 00127 05 T-ORDER-NO PIC 987,
TEXT uolzse Us FILLER PIC Xt1).
U129 U5 INIT-TERMINAL PIC X(4).
60130 U5 FILLER PIC X(1).
vo1sl 05 AT-COP PIC X(3),.
00132 02 ACTION-TEXT REDEFINES TRANS-TEXT.
uols3 US COMMAND-CODE PIC X(5).
Uo134 U5 FLLLER PIC Xt2).
00135 US A-ORDER-ND PIC 971,
00136 05 FILLER PIC X{15).
00137 02 DEL-NOTICE~TEXT ReOEFINES TRANS-TEXT.
00138 05 DEL-NOTICE~COGDE PIC Xt4),
u0139 . US DEL-NOTICE-STATUS PIC Xeo
UB1%0 U5 FILLER PIC X124).
0041 01 WORK=~AREA.
Vo142 U3 RECORD~AREA.
Riggrfo 00143 US RECORD-KLY.
(141-147) oAVE 00144 07 K-ORDER-NO PIC S9¢7) COMP-3,
PN 00145 07 K=ORDER-ENTRY PIC 5999  COMP-3.
usl46 05 FILLER PIC X(74).
00147 03 ERROR-IND PIC X.

Figure B-25. Sample Action Program PRINT Performing Continuous Output
{Part 2 of 6) ' ’ )
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@ 00148 01 OUTPUT-MESSAGE=-AREA. COPY OMA74,
uol14y D2 DESTINATION-TERMINAL-ID PIC X(4).
udls0 U2 SFS-OPTIUNS PIC X2},
CoPY uo151 02 FILLER PIC Xt2),
OUTPUT uols2 02 CONTINUOUS=-OUTPUT-CODE PIC X(4),
(148-156) MESSAGE 00153 02 TEXT-LENGTH PIC 9(u) COMP-4,
CONTROL ub1s54 02 AUXILIARY-DEVICE=-ID.
HEADER uo1%5 03 AUX-FUNCTION PIC Xxe
uB1s56 U3 AUX=-DEVICE=NUO PIC X
] unls? 03 MESSAGE -],
uolss U5 FILLER PIC xt18).
o159 U5 M-ORUER PIC 9(7).
DESCRIBE COlby US FILLER PIC X{4).
(167-211) OUTPUT uolIbl Ub M-NAME PIC X{20).
MESSAGE L0162 05 FILLER PIC X(4)e
TEXTS U0le3 US M-ADOR PIC X415},
ubles US FILLER PIC Xxtu),
00165 Us M-CITY PIC X(15).
00166 US M=ZIP PIC Xi5),
@ uule7 05 FILLER PIC X(1lu),
vol68 03 MESSAGE -2 RLUEFINES MESSAGE-1l.
Ud169 US P-BRAND PIC X(17),
uo170 Us COST PIC $%5,355.99,
ug171 US FILLER PIC Xt(2),
ugl12 05 NUM PIC c2Z.
o173 U5 FILLER PIC X(2),
Lo1Tu Ub P-SUBTOTAL PIC $5,55%5,%555.99,
uo17% US NEXTLINE=-2 PIC xty4),
o176 ub FILLER PIC X(156),
U177 03 MESSAGE=-3 RLDEFINES MESSAGE-1.
U178 U5 CURSOR-POS PIL Xt4),
U179 US M-TOTAL PIC $%,555,555.99.,
o180 U5 VALIDITY-CHAR PIC X.
uB18i U5 FILLER PIC Xx(188),
uolsz 03 MESSAGE-4 RLDEFINLS MESSAGE~-1,
uols3 US POSITION-4 PIC Xty4),
ud1l84 US HEADER-4 PIC Xt42),
uglss 05 ORDER-4 PIC 9(7),
uolse US FILLER PIC X(153),
uo187 03 MESSAGE~-5 RLDEFINLS MESSAGE-1.
oo188 05 POSITION=S PIC X{4).
00189 U5 HEADER-S PIL X(19).
U190 U5 TERM-NAML PIC Xxtu4),
un19l US FILLER PIC X(179).
un192 03 MESSAGt -6 RLDEFINLS MESSAGE=1.
u0193 Us POSITION-& PIC X{(4).
ugl194 U5 BREAK=-QUTPUT P1C X(53),
00195 US FILLER PIC Xt149),
U196 03 MESSAGE=7 RLDEFINLS MESSAGE=-1.
ug197 U5 POSITION-7 PIC Xt4),
ugl9ys U5 RESUME-ERROR-QUTPUT PIC X(24),
uo19y US FILLER PIC X(178).
un2u0 03 MESSAGE-8 REDEFINES MESSAGE-1.
002Ul 05 POSITION-8 PIC X(4),
yogzuz U5 END-OUTPUT PIC Xt23),
00203 05 FILLER PIC X1179),
ug204 03 MESSAGE -9 REDEFINES MESSAGE-1,
unz2us 0% POSITION=9 PIC X(8),
00cub 05 INPUT-ERROR-QUIPUT PIC Xt(32),
00207 0% FILLER PIC X(170}.
uo208 D3 MESSAGE~10 REDEFINES MESSAGE-1.
00209 05 POSITION-10 PIC X(4).
oo021u US FILE-ERROR-QUTPUT PIC X(W2),
00211 05 FILLER PIC Xt160).

Figure B-25. Sample Action Program PRINT Performing Continuous Output
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@ 00212 01 CONTINUITY-DATA-AREA.
00213 03 CUSTOMER-RECORD.
unz214 05 C-KEY PIC Xt6)e
00215 05 c-ID PIC X{S)e
DATA un216 US C-NAME PIC X(20).
REQUIRED FOR 00217 g5 C-ADDR PIC Xt15).
(212-242) CONTINUOUS voz1s 05 C-CITY PIC X(15),
OUTPUT uoz19 05 C-21IP PIC X(5),
MESSAGES 00220 05 C-TOTAL PIC S9(7)V99 COMP-3.
ov221 US FILLER PIC X{14).
0D222 83 PRODUCT-RECORD.
go223 05 P-KEY PIC Xt6)e
00224 us PRODUCT PIC X(17),
un225 05 UNIT-COST PIC S9(3)V99  COMP-3.
uozee US AMOUNT PLIC S999 CoMP-3.
vozz7 U5 SUBTOTAL PIC S9(7)V99  COMP-3,
o0z28 us FILLER PIC X(47),
0s229 03 CURRENT-ORDER-NO PIC $947) COMP-3,
00230 03 CURRENT-CONT-CODE REDEFINES CURRENT-ORDER-NO PIC Xi4).
uo23l D3 CURRENT-ENTRY=NO PIC S999  COMP-3.
60232 U3 CURRENT-TOTAL PIC S9(TIVI9 COMP-3.
00233 03 INIT-TERM PIC Xtu),
00234 03 DEST-TERM PIC X{4),
U235 D3 COP-OUTPUT PIC X(3),
uo236 03 FILE-KEY.
00237 05 FILE-KEY-1 PIC S9(7) COMP-3.
0238 US FILE-KEY=2 PLiC SPU3) COMP-3.
00239 G3 FILE-NAME PIC X{(7).
00240 03 INPUT-TOTAL PIC S9(TIVI9 COMP-3,
00241 03 BREAK=-MODE PIC X.
uD2e2 D3 PRINT-DEST PIC X(4)e
U0243 PRUCEDURE DIVISIUN USING PROGRAM-INFORMATION-BLOCK
Vo244 INPUT-MESSAGE-AREA
ug24s WORK=-AREA
00246 OUTPUT-MESSAGE -AREA
uoes7 CONTINULTY-DATA-AREA,
00248 EXAMINE-INPUT.
TEST INPUT V0249 IF TRANS-CODE tQUAL TO °*PRINT® GO 70 BEGIN-~TRANS.
AND BRANCH TO 00250 1F COMMAND-CODE EQUAL TO *END * GO TO END-TRANS,
(248-258) APPROPRIATE 00251 IF COMMAND-CODt EQUAL TO °*BREAK® GO TO BREAK-TRANS.
ROUTINE 00252 IF COMMAND-CODE EQUAL TO °*RESUM® GO TO RESUME-TRANS.
00253 IF DEL-NOTICE-CODE EQUAL TO *END ° GO TO END-OF-FILE.
00254 IF DEL-NOTICE-CODE EGUAL TO CURRENT=CONT-CODE
00255 G0 TO DEL-NOTLCE.
uo2%6 MOVE *INVALIU DELIVERY NOTICE CODE ’
00257 TO0 INPUT-ERROR-CUTPUT.
uo2s8 60 T0 DEL-NOTICE-ERRONR,
00259 BEGIN-TRANS.
U0260 MOVE O TO CURRENT-ORUER-NO
Sﬁ;f;f%gfo vozel MOVE O TO CURRENT-ENTRY=-NO
(259-273) BUILD ERROR ugze2 MOVE O TO FILE-KEY~-1 FILE-KEY-2.
MESSAGE 00263 WOVE O TO CURRENT-TOTAL
00264 MOVE O TO BREAK-MODE
ub265 MOVE SPALES TO INIT-TERM
uD266 MOVEL SPACES TO DEST-TLRM
uo267 MOVE AT~COP TO COP-QUTPUT.,
vozes IF T-F1LE-NAME NOT EQUAL TO °*ORDRFIL® GO TO INPUT-ERROR.
00269 MoVt INIT-TERMINAL TU INIT-TERM,
60270 MOVE SOURCE-TERMINAL-ID TO PRINT-DEST,
uoerl IF T-ORDER-NO NOT EQUAL TO LOW-VALUES AND SPACES
00272 MOVE T-ORDLR-NO TO FILE-KEY-1,
00273 MOVE T-FILE-NAME TO FILE-NAME.
V0274 POSITION-FILt.
00ers CALL "SETL® USING FILE-NAME PUS~GE FILE-KEY.
POSITION AND 60276 If STATUS-CODE EQUAL TO O 60 TU READ-RECORD.
"(274-286) | READ “ORDRFIL" us277? MOVL *END * TO CURRENT-CONT-CODE.
FILE uDe7s GO TO TOTAL-PROC.
V0279 READ-RECURD.
uo280 CALL *GET* USING FILc~-NAME RLCORD-AREA.
uD281 1F STATUS-CODE EQUAL TO 1 GO TO FILE-ERROR.
00282 IF STATUS~CODE GREATER THAN Z GO TO FILE-EWROR.
uoz83 IF STATUS-COUE EQUAL TO 2 G0 TO END-OF~FILE.
00284 IF K-ORDER-ENTRY NOT EQUAL TO O GO TO PRODUCT-PROC.
uoessy MOVt RZCORU-ARLA TO CUSTOMER-RLCORD.
uzss 1F CURRENT-TOTAL NOT EQUAL TO U GO TO TUTAL-PRUC.

Figure B-25. Sample Action Program PRINT Performing Continuous Output
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@ 00287 CUSTOMER-PROC.
vo288 MOVE C-TOTAL TU INPUT-TOTAL.
Uo289 MOVE K~ORDER-NU TO CURRENT=~ORDLR=~NO.
00290 MOVE K=QRUER=NO TO FLLE-KEY-1,
Vo291 MOVE K-ORDER-ENTRY TU CURRENT-£NTRY=-NO,
BUILD 00292 MOVE K-ORDER-ENTRY TU FILE-KEY-2.
(287-300) MESSAGE-1 00293 ADD 1 TO FILE-KEY=2.
UD294 MOVE HEADER-LINES TO MESSAGE=~1l.
uo29s MOVE CURRENT-QORDER-NU 10 M=~ORDLR.
T vozYe MOVE C-NAML TO M-NAML.
U297 MOVE C-ADUR TO M-ADDR.
SET UP 00298 MOVE C-CI1TY TO M-CITY,
AUX-FUNCTION 00299 MOVE C-Z1IP TO M-2IP.
(301-306) FIELDS FOR 6os00 MOVE 163 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
CONTINUOUS 00301 CREATE-CONTINUOUS-QUTPUT,

OUTPUT woi3uz IF COP-OUTPUT NOT EQUAL TO °*COP°®
uosu3 MUVE *C* TO AUX~FUNCTION

| ENL ELSE MOVE '7°* TO AUX-FUNCTION
ug30s MOVE 1 TO AUX-UEVICE-NO.
uo3ue MOVE CURRENT-CONT-COUEL TO CONTINUOUS-OUTPUT-CODE.

TERMINATE UD3U7 EXTERNAL-TCRMINATION.

{307-310) PROGRAM 00308 MOVE °L® TO TERMINATION-INDICATOR.
EXTERNALLY a3 MOVE °*PRINTU® T0O SUCCESSOR-ID.
po3Lu CALL 'RETURN®,
U031l PRODUCT-PROC.,
| 00312 MOVE K~-ORDER-ENTRY TU CURRENT-ENTRY-NO.
ugs13 MOVE K-ORDER-ENTRY TO FILE-KEY-2,
up3ly ADD 1 TO FILE-KEY=-2Z.
(311-324) BUILD uss15 MOVE RECORD-AREA TO PRODUCT-RECORD.
MESSAGE-2 uosle ADD SUBTOTAL TO CURRLNT-TOTAL.
vo317 MOVE PRODUCT Tg P-BRAND.,
U038 MOVE UNIT-COST TQ COST.
uo319 MOVE AMOUNT TO NUM.
] w0320 MOVE SUBTOTAL TO P-SUBTOTAL.
uns2l MUVE NEWLINE-A TO NEXTLINE-2.
0nsz2 MOVE CURRENT-CONT-COUE TO CONTINUOUS=-OUTPUT-CODE.
BUILD L0323 MOVE 54 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.

(325-334) MESSAGE-3 00524 60 TO CREATE~CONTINUOUS-OUTPUT, )
00325 TOTAL-PROC. <
uo3s26 1F INPUT-TOTAL EQUAL TO D MOVE CURRENT-TOTAL T0 iNPUT- TOTAL.
00327 MOVE SPACE TO VALIDITY-CHAR.

| UDs28 MOVE INPUT-TOTAL TO M-TOTAL.
00329 IF INPUT-TOTAL NOT EWUAL TO CURRENT-TOTAL
TEST vos3u MOVE *%* TO VALIDITY-CHAR.

DELIVERY uossl MOVE TOTAL-POS TO CURSOR-POS.

1335-337) NOTICE uDs32 MOVE 22 TO TEXT~LENGTH IN OUIPUT-MESSAGE-AREA.

CODE 00333 MOVE O TO CURRENT-TOTAL.
00334 60 YO CRCATE-CONTINUOUS-QUTPUT.
I UDSSS DEL-NOTICE.
00336 1F DEL-NOTICE-STATUS EQUAL TO SUCCESSFUL-DEL=-NOTICE
ERY 60 TO PUSITION-FILE.
BUILD V0358 OUTPUT-ERROR.

(338-343) ERROR 00339 MOVE ERROR-POSLITION TO POSITION-4,

MESSAGE u0340 MOVE °*OUTPUT ERROR WHILE TRYING TO PRINT ORDER# ° TO
uo3ul HEADER~4,
uD3u2 MOVt CURRENT-ORDER-NU TO ORDLR-4,

| 00343 MOVE 57 TO TEXT-LENGTH IN QUTPUT-MESSAGE~AKEA.
00344 DESTINATION-DETERMINATION.
p0345 IF INIT-TERM NOT EQUAL TO LOW-VALUES AND SPACES AND
TEST Uo346 SOURCE ~TERMINAL=-LD
(344-350) TERMINATION IEL Y GO TO SWITCH-ERROR-MSG.
ROUTE uos48 MOVE 1 TU BREAK-MOOE.
UD349 IF ERROR-IND EQUAL TU LOW-VALUE 60 TO EXTERNAL-TERMINATION.
00350 1F ERROR~IND EQUAL TO 1 GO TO NORMAL-TERMINATION.
1 UD351 ABNORMAL=-TERMINATIONS
00352 MOVE *S°® TO TERMINATION-INDICATOR.
ABNORMAL ug3ss CALL °"RETURN®.
TERMINATION 00354 SWITCH-ERROR-MSG.
(3561-353) WITH SNAP 00355 MOVE INIT-TERM TO DESTINATION-TERMINAL-ID.
DUMP 00356 CALL "SEND® USING OUTPUT-MESSAGE-AREA,
u03s7 IF STATUS-CODE NOT EWUAL TO U GO TQ ABNORMAL-TERMINATION.
|

CHANGE Figure B-25. Sample Action Program PRINT Performing Continuous Output
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(358-361)

{362-364

{365-371)

(372-377)

(378-386)

(387-391)

(392-396

(397-399)

{400-404)

(405-411)

BUILD
MESSAGE-4

TERMINATE
PROGRAM
NORMALLY

BUILD
MESSAGE-5

ISSUE
BREAK MODE
MESSAGE-6

ISSUE
RESUME
MODE
MESSAGE

BUILD
MESSAGE-7

BUILD
MESSAGE-8

BUILD
MESSAGE-9

ISSUE
MESSAGE-9

BUILD AND
ISSUE
MESSAGE-10

udsse
0359
udseo
00361
00362
o363
uD364
U0se5
V0366
P EY-N]
uoses
00369
oos70
HIVEY DY
uasre
ug37r3
00374
80375
0376
003717
GB378
Gos79
woiso
00581
U032
ugss3
[AhEY-1)
uo38s5
00386
uoisz?
UD3sv8
0ons89
uo3vu
SRS )
003592
uds93s
un394
ug39s
00sve
00397
00398
003vy9
ao4uo
uouol
uosu2
uo4u3
UC404
80405
00406
ug4o7
uoaus
03409
S 3 ¥1]
00411

CREATE-NULL-MSG,
MOVE LOW-VALUES TO OSTINATION-TERMINAL-ID.
MOVE NEWLINE-A TO POSITION-4,
MOVE 8 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
NORMAL-TERMINATION.
MOVE *N°* TO TERMINATLON-INUDICATOR.
CALL "RETURN®,
ENU-OF=FILE.
MOVE 1 TO ERROR-IND.
MOVE ERROR-POSITION TO POSITLON-5.
MOVE °*PRINT COMPLETEU AT * TU HEADER-5.
MOVE PRINT-DEST TO TLRM=-NAME.
MOVE 31 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
60 TU DESTINATION-DETERMINATION.
BRLAK-TRANS.
MOVE 1 TO BREAK-MOOUE.
MOVE 'BREAK ENFORCED - RESUME REQUIRED TO CONTINUE PRINTING®
T0O BREAK-OUTPUT.,
MOVE 61 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
60 T0 EXTERNAL-TERMINATION.
RESUME-TRANS .
If BREAK-MODE EQUAL TO 0 GO TO RESUME-ERROR.
MOVE 0O TO BREAX-MODE.
IF A-ORDER-NO LQUAL TO LOW-VALULS OR SPACES
60 10 POSITION-FILE.
MOVE A-URDER-NO TO FILE-KEY-].
MOVEL O YO FILE-KEY-2.
MOVE D TO CURRENT-TOTAL.
60 TO POSITION-FILE.
RESUME-ERROUR.,
MOVE ERROR-POSITION T0 POSITION-T7.
MOVE °*RESUME INVALID - IGNORLD® TO RESUME-LRROR-QUTPUT.
MOVE 32 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
60 YO NURMAL-TLRMINATION.
END-TRANS .
MOVE ERROR-POSITION TO POS1ITION-8.
MOVE *PRINT TRANSACTION ENDED® TO END-QUTPUT.
MOVE 31 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA.
G0 TU NORMAL-TERMINATLION.
INPUT-ERROR .
MOVE °*INPUT IN ERROR - PRINT NOT BEGUN®
TO INPUT-ERROR-QUTPUT.
DEL-NOTICE-EKROR,
MOVE 2 TO LRROR-IND.
MOVt ERROR=-POSITION TU POSITION-9.
MOVE 40 TO TEXT-LENGTH IN QUTPUT-MESSAGE-AREA,
GO TO DESTINATION-DETERMINATION.
FILE-ERROR.
MOVE 2 TO ERROR-INU.
MOVL ERROR-POSITION T0 POSITION-10.
MOVE °*FILE ACCLSS ERRUR - TRANSACTION TERMINATED®
TO FILE~ERROR-OUTPUT,
MOVE 50 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA,.
GO T0 DESTINATION-DETERMINATION.

Figure B-25. Sample Action Program PRINT Performing Continuous Output
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Delivery notice scheduling ~ 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.

Unsuccessful delivery notice |f 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.
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PRINT input message When it is first activated by action scheduling, PRINT expects to
process an input message in the following form:

PRINT filename order-number init-terminal [COP])

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).

init-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 TRM1 COP
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Processing PRINT 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
(ines 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- CONTINUOUS OUTPUT routine (lines
301-306).

Input message without Here, if the terminal operator did not key in COP to direct the

cop 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.

. Receiving CONTINUOUS- Line 306 moves into the CONTINUOUS-OUTPUT-CODE field of
OUTPUT-CODE 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.

Verifying DELIVERY-NOTICE- On receiving the 5-byte input message from IMS, the PRINT
CODE and STATUS 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 10), is the

Successful delivery translated value for a successful delivery notice status
(hexadecimal 81) reported to IMS by ICAM. On successful
. Unsuccessful delivery 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.
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RESUM/END commands

Abnormal PRINT
termination

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).

PRINT voluntarily terminates abnormally, with a SNAP dump,
when:

®m it receives an unexpected input message on activation (line
258);

B the terminal operator attempts to access some file other
than ORDRFIL (line 268);

B 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);

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

C.1. 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.

ACT3 action program 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.
SUPPLY action program The SUPPLY action program, a more complex application, can

terminate normally by default or abnormally by moving an ‘S’ to
the TERMINATION-INDICATOR after determining that an S was
entered as input. SUPPLY processes two successive simple
transactions.

APCHKS action program The APCHKS action program inserts or changes records entered
at the terminal and uses delayed internal succession to call the
APITMS action program. 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.2. SAMPLE BAL ACTION PROGRAM PERFORMING A SIMPLE
TRANSACTION (ACT3)

Processing a simple Action program, ACT3 (Figure C-2), processes a simple

transaction transaction. After receiving a transaction code of ‘C’ and the
state name in its input message area (see Figure C-1, line 1),
ACT3 issues the ZG#CALL GET macroinstruction to retrieve the
capital name from the STATE file (Figure C-2, line 31).
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Line 1
Line 2

C ALASKA
CAPITAL: JUNEAU

Figure C-1. Terminal Entry and Output Message for ACT3 Simple Inquiry
Transaction

Terminal entry used Here, ACT3 uses the state name entered at the terminal as a key
as record key to retrieve that state record from the STATE file.
Successful status code If IMS returns a successful status code of O, 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-1, line 2.

Unsuccessful status code  If there is an 1/O error (a status code other than O 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,’l/O ERROR’, to the terminal on
normal termination (line 63).

Invalid record key 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).

Default for termination Notice that because N is the default value for the TERMINATION-

indicator 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.

Default for destination Because a specific value is not moved to the DESTINATION-

terminal identification 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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LINC  SOURCE STAJEMENT 0573 ASH
1 PRINT NOGEN
START ACT3 2 ACT3 START O ACTION PROGRAM CATRY POINT
PROGRAM AND 3 % ALLOCATE REGISTERS ¥O COVER:
(1-3) SUPPRESS 4 USING #,2 THIS ACTION PROGRAN
MACRO 5 USING ZASDPIB,3 THE PROGRAM IMEORMATION BLOCK
EXPANSION 6 USING ZA#IME, 4 THE INPUT MESSAGE APREA
7 USING WORK,S THE WORK AREA
I 8 USING ZAHOMh,6 THE OUTPUT MESSAGE AREA
9 % INITIALIZE
ALLOCATE 10 STM  14,12,12(13) SAVE ACTION SCHEDULING PEGISTERS
REGISTERS 1 = RDS CONTAINS SAYE AREA ADDRESS WHEN
(4-9) | R INTERFACE 12 # CONTROL 75 PECLIVED BY
13 % ACTION PROGPAM,
AREAS 14 LR 2,15 ESTABLISH ADDRESSABYLYIY FOR ACTION
15 % PRGGRAM. RFS COMTAINS EMTRY POINT
| 16 # ADCRESS UMEN COMYPOL YS RECEIYED
17 % 3Y ACTION PROGRAM.
INITIALIZE 18 Ln 34650111} ESTABLISH ADDPESSABILITY FOR
REGISTERS 19 = ACTIVATIQN PECOPD. RS COETAIMS
(11-30) FOR ACT3 20 * PARAMETER LISY ADDRESS MHEN CONTROL
PROGRAM 21 % IS RECCIVED BY
22 % ACTION PRCOGRAM,
23 LA 10+SAVEAREA GET ADDPESS OF ACT3 SAVE AREA
1 24 ST 1058¢,13) SET FORMARD POINTER FROM ACTION
25 # SCHEDULTNG SAVE R RERA
26 3 13,4¢,10) SET BACKMARD POIMYEP TO ACTION
READ RECORD 27 * SCHEDUL MG SAVE AREA
(31-32) | FROM "STATE" 28 LR 13,10 MAME ACT3 SAYE ARCA THE CURRENT
FILE 29 % SAYE AREA
30 % GET STATE KECORD FROM FILE USING STATE MAME KEY IM YTNPLY MESSAGE
31 ZGHCALL GET ,(STATE, RECORD,SNKEY ) ISSUE CALL 10 IMS
] 32 CL1  ZA#PSCel,n TEST STATUS COGE RETURNED IN PROGRAM
BUILD 33 INFCRMATION BLOCK 5Y YMS
SUCCESSFUL 34 8NE  ERROR NON~ZERD MEANS CRPOP
(34, 35 % BUILD OUTPUT MESSAGE
36-43) | MESSAGE AND 36 MYC  OUTTE XT(4),NEWLINE PUT DEVICE INDEPENDENY CONTROL
BRANCH TO 37 # CHARACTERS INTO MESSAGE TO CLEAR
ERRORS 38 = TO END OF LINE AND POSITION TO
39 % BECINNING OF MEYY LINE
40 M¥C  OUTTEXT+4(L*MSGCON1),#SSCOMI PUT JEXT COMSTANT INTO
TERMINATE 41 % MESSAGE
(44 NORMALLY 42 = PUT CAPITAL NAME IN1Q MZSSAGE
43 MV¥C  OUTTE AT+4+L *M3GCONI (L *SCAPITAL),STAPTTAL
46 B TERH
45 % PROCESS ERROR
46 ERROR MVC  OUTTEXT(4),NEWLINC CLEAR YN END OF LYNE AND
47 # POSITION TC BEGINNING
48 * OF MEXT LINE
49 CLI  ZAAPSCel,1 TEST STATLS CODE
BUILD 50 BNE  IGERRCR
(46-57) ERROR 51 # ONE MEANS IMVALID KEY
MESSAGES 52 MVC  QUTTE XT#8(L*MSGCON2),MSGCOM2  PUTINYALYC STATE NAME®
53 % INTO MESSAGE
54 3 TERM
55 IOERROR MVC  OUTTE aT+4(L°MSGCON3I,MSGCOM3  PUT *T0 ERRCR® INTQ
56 % ME STAGE
58) TERMINATE 57 # TERWINATE EXECUTION OF ACTION PROGRAM B8Y PETUPN CALL YO IMS,
NORMALLY 58 TERM 264CALL RE TURN
59 # CONSTANTS
60 STATE oC CLI*SIATE® ISAM FILE NANE
61 MSGCUNL OC C*CAPITAL®
62 MSGCONZ OC C*INVALID STATE NAME®
63 MSGCON3 OC C*I/0 ERROR®
64 NEWLINE 20#POSC 0,0 ICAM PROCEDURE T0 GENERATE DICE SEQUENCE
65 * FOR NEW LINE COMTROL UITH CLEAR
DEFINE 66 % ACTIVATION RECORD LEFINITIGN
(59-64) CONTENTS OF 67 SHECPIS
MESSAGES 68 ZMALING
69 1CODE Ds x TRANSACTION CODC
70 DS X SPACE
| 71 SNAEY DS XL STATE NAME KEY
DEFINE 72 wORK DSECT WORK AREA
ACTIVATION 73 RECORD EQu *
66-81) RECORD AND 74 SNAMC DS xL1e STATZ NAME
INPUT AND OUTPUT 75 5PGP Ds xL8 STATE POPULATION
MESSAGE TEXT 76 SCAPITAL 0S XL25 STAT:Z CAPITAL
LAYOUT 77 SAVEAREA DS 184 REGISTER SAVE ARCA
78 PLIST 0s aa PARAMETER LIST REFEPENCE BY 2GHCALL MACRO
79 ZHEDOMH OMA LONTROL FEADCP
80 OUITLXT DS XLa2 OUTP.T MESSAGE TEXT AREA
81 END

Figure C-2. Sample BAL Action Program ACT3 Processing a Simple Transaction
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C.3. SAMPLE BAL ACTION PROGRAM PROCESSING SUCCESSIVE
TRANSACTIONS (SUPPLY)

Simple transaction with
screen format

Processing SUPPLY
action program

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 | 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

SUPLY TYPE[ ]

BRANCH SUPPLIES COPY PAPER
[ 1 [ 1 [ 1< >

i

Figure C-4. SUPPLY Action Program Screen Format Return

SUPLY TYPE[I]

BRANCH SUPPLIES COPY PAPER
[015] [1250 1 [ <>

Figure C-5. Reinitiating the SUPLY Transaction with Input Data
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Verifying data and Next, he places the cursor and presses the TRANSMIT key. This

creating a record 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[TI]

BRANCH SUPPLIES COPY PAPER
[ 1 [ ] [ <>
ANNISTON

Figure C-6. Output From Second SUPLY Transaction
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LINE  SOURCE STATEMENT 0573 ASM
2 SUPPLY  START 0
START ""SUPPLY" i :“#“.“.‘.#.““"““‘.0‘““‘.“.‘.“‘“"‘."".“'..."'.‘..‘."‘
(2-13)| PROGRAM AND 5 » AUTHOR : PAM BUIE .
ALLOW MACRO P GATE T 05405778 .
EXPANSION 7 0 S1TL : GAY L TAYLOR, INC .
P FUNCTION : TH1S PROGRAM WILL BE USED 10 ENTER SUPPLY &
9 = CHARGES AND VERIFY THE INFORMATION. .
13 = *se%s C H A NG L L OG sessy *
ll ‘.‘0““.““.“““‘.“‘.““‘."..‘.““".'Ql.""‘.#"".."..“".
13 PRINT GEN
14 » ESTABLISH REGISTER EGUATES
ALLOCATE 1o a1 tw 1
{14-30) F025g$g§§§CE 17 R2 QU 2 PROGRAM CUVER ¥1
AREAS 18 R3 EQU 3 PKOGRAM CGVER 82
15 R4 EQu &4
20 RS fEu 5 INTERNAL SURROUTINE LINKAGE
21 R EQU  © 1/0 NORMAL RETURN
22 R7 fEQu 7 170 ERROR RETURN
23 R8 EQU & COA CGVER (OPTIONAL)
24 RO QU 9 P18 COVER
25 R1G fQu 10 1MA COVER
26 R11 EQu i1 WORK COVLK
27 R12 fQu 12 GMA COVER
28 R13 fou 13
29 R14 Fou 14
30 P15 EQu 15
31 PROGKAM COVERING
32 USING »,R2 R3 PROGRAM CODE
INITIALIZE 33 USING ZAHDPIB R9 P18
(31-47)| REGISTERS FOR 34 USING ZANIMH,R1O M
SUPPLY 35 USING WORK,R11 WORK
PROGRAM 36 USING ZANOMH,R12 oM A
37 1S INTERFACE
38 STH  RI4,R12,12¢R131 S1ORE REG IN CALLS® SAVE AREA
39 LR R24R15 THIS PROGFAM ADDRESS
43 Lm K9sR12,GERI) COVER IMS AREAS
4l LR R3,R2 PROGRAM SECENL COVER
42 LA R341(R3)
43 LA K3,U4095¢t,R2) AUD 439¢
4 LA R7,SAVE THIS PROGRAM SAVE AREA
4s st R748(4R13) PUT ADDR THIS SAVE IN CALLS® SAVE
46 st R13,4¢ KT} PUT CALLS® SAVE ADDR IN THIS SAVE
47 LR W13,R7 SET REG 13 FOR THIS SAVE AREA
Y PSR ENIS R SR BB AR SR EF S XS P ERIERBI SRS DB S EE RN S SRR SEIESRSSSB IS SR ES
50 » CHECK SECURITY FCR OPEN .
51 I it Rt P F I I L P N R L Y T R L P L R R L I I ST SRR PRI LTRSS LS
52 MVC  TABKEY(B),BLANK
53 MVC  TABKEY13),2C*T80°
VALIDATES Se MVC  TABKEYe3(2),2C°SC*
(52-64) CONDITIONS 55 LA R7,0PNC 20
FOR OPEN 56 BAL  R6,TABGET
ROUTINE 57 cL1 TABSTS,C* * '
58 BNE  OPNDZD
59 MVl WORK1,X*0O*®
60 MVC  WORKI*1(7),u0RKI
61 MVC  WORK1#R(2),ZARISTIDS?
82 PACK WORK1#6(2),WORK1+812)
63 CVB  R6,WORK] TERMINAL & TO BINARY
o4 LA R7,TERMTAB-4 INTT TERMINAL FIELOS ADDRESS
6S OPNULD LA R7,‘0l0'R7) NEXT TERMINAL FIELDS
66 BCT  R6,0FNOLG NOT TERMINAL FIELD-GET NEXT
67 CLC  GU3.RTdgzC® °
(65-74) RCSSEEES 68 8E 0PNG20
69 MVC  WHOU31,0tR7) SAVE USER INITIALS
70 CLC  30(1,R7I,LIMIT OVER LIMIT?
71 BNH STARTIOOO
72 OPNG20  MVC  MSGOUTILNSG2) 4MSG2Z “APPLICATION NOT OPEN™
73 MVC  ZANOTL(21,=Y(OsLKSC244)
74 8 TERM

Figure C-7. Sample BAL Action Program SUPPLY Processing
Successive Transactions (Part 1 of 9)
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c-7

TO 29003 XPCRAS LB AX DSBS RS AL ERRIR T RO R LB NG SRS BS AR NG R A P3G I DR RE QRSP
77 = DETERMINE ACTION
T8 W24 2B VPSR2EB XL ORI RS SFRSECAIIDRLRB RS AR RSB Y AT RER G RN QBN R RS RB AL SRR B G SO N
79 STARTCOG EQU * PROCESS MESSAGE
80 BAL R6,SCREENO MOVE SCREEN FORMAT 10 OMA
BUILD SCREEN 81 cLe ZANITLE2) yZYUTRANLEN-MSGIN+4+4)
(79-85) FORMAT AND f2 BNH TERM
OF TEST SIZE 83 cLe ZARITLI2) =Y UTLEN-MSGIN+tsb)
OUTPUT MESSAGE 84 BNL VERIFYCO
85 B TOOSHORT
66 *
8T sxuzuxwseasssn VERIFY INPULT FIELDS
838 =*»
89 VERIFYOO EQU "
90 *
VERIFY 91 22unxesweossns VERIFY TYPE
(89) INPUT 92 »
FIELDS 93 MVC CYYPEL1TYPE
94 cLl 1TYPELC*0?
95 BE VERIFYCS
{ 96 cLl ITYPE,C*1"
97 BE VERIFYpS
98 MVl LBO1leZ,x*1C*
VERIFY TYPE 99 MVl RBO1Z+1,X*10°
{93-100) CHANGES TO 100 Myl ERRST,Cvy*
BE MADE 101 »
162 **sssvassesnsn VERIFY BRANCH
1063 =
I 104 VERIFYDS EQu *
105 myC GBRC(3),IRRC
VERIFY 106 MyC BRKEY(3),1ERC
BRANCH 127 LA RT,NCGOT
(104-106) ACTIVE OR 108 BAL k6 4BRCGE T
NOT 169 mMyC OBRNAME ,t RNAME
110 cLl BROGL ,C* * 1$ BRANCH ACTIVF?
111 BNE NOGOT
112 8 VERIFYIO
113 NOGUT My I DICECH4I*Z,x*]1C"
114 MV 1 CICEQu291,x%iD"
115 MV1 ERRST,Cey® SHOW ERROR
116 #*xxs2osvsdasan ARE SUPPLY (CHARGES NUMERIC?
117 *
118 VERIFY1GC fqu ®
119 MVe GSUPPLY,ISUPPLY
120 LA R1,ISUPPLY
(118-126) Ci‘f;égs 121 LH  ROJZH®10*
122 BAL K5 ,RIDD
123 B2 VERIFY2SY
124 MV DICEQ43e2,x%1C"
125 My 1 CICECUG+14,X%1D"
126 R TEPM

Figure C-7. Sample BAL Action Program SUPPLY Processing

Successive Transactions (Part 2 of 9)
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127 »
@ 128 #sssasegngesss 1S FILM NUMERIC?
129 *
130 VERIFY2S EQU  »
131 MVC  OCP,ICP
COPY PAPER 132 La  R1,ICP
AND “SUPPLY"" 133 LH RO,H'10
(127-159) 134 BAL RS54RJOC
CHARGE 135 8z VERIFY3D
TESTS 136 MVl  DICEO4S5+2,Xx°1C*
137 MVl  DICEDU6+]),X*1D*
138 B TERM
139 =
180 ssvosss 0t ss ARE SUPPLY CHARGES ZERO?
181
142 VERIFY30 EQU =
143 MVI TEST,X*0C*
144 cLe ISUPPLY+} (9),=C*G0000000G*
145 ANE VERIFY3S
146 ol TEST,X*80° SET BIT FOR SUPPLYZ(D
147 »
148 o sease yneds 1S COPY PAPLR Z2ERQ7?
149 =
150 VERIFY35 EQU  »
151 cLe 1CP+1(9),IC*UB00CO0CG*
152 BNE  ENDVERDQ
153 ol TEST x40 "
154 =
155 essvssassysnss TEST CONDITIONS FOR LRROR
156 =*
157 ENOVERDG EQU
158 CLI TESTX"CL* ARE RQTH ZERO?
159 BNE NEXTESTO NO~SEE JF NEITHER ARE Z2LRO
160 MVC MSGOUTELMSGO) ¢MSKE BOTh ZERO
161 MVC ZARQTL 42 4=YLD*LHSGE*u)
. 162 8 TERM
(160-162) Bﬂtg;ﬁgng 163 NEXTESTO EQU
164 CLI VEST,X°GQ*
165 BNE INSERYSC
166 MVC  MSGOUTELKSGT) 4MSGT
| 167 MVC  ZAXOTL(2),ZYL0sLMSCTa4)
168 B TERM
169 INSERTSC EQU =
BUILD OUTPUT 179 cL! ERRST,C*Y"*
(163-168) MESSAGE.7 171 13 TERM
) 172 MYC wTYPE L TTYPE
173 MVl wSTATUS,(* *
174 MVl WRECID,C*B*
1 175 MVC  WBRC,TBRC
176 PACHK WSUPPLY(S5)15UPPLY*]1L9)
177 PACK WCP(S5),ICP+1(9)
BUILD 178 BAL R64DAYTIME
(169-186) OUTPUT 179 MYC WTRTIME JHHMM
SCREEN 180 MYC WTRDATE ,YYMMULD
181 LA R?,ABTERM
182 BAL R64DTFINSRT
183 MVC  OBRCE3),BLANK
184 MVC  OSUPPLY(10),BLANK
185 MYC  OCP(10),6LANK
186 ] TERM
187 *$058 205808 K 002N RRRGHREKORD
188 * MESSAGE 100 SHORT
189 TOGSHORT MVC MSGOUTELMSG3) ,MSG3 CURSGR REPCSITIONED
190 MV _C ZANOTLE2) 4=YIOQ4LMSG3Ie 4]
TEST FOR 191 B TERM
(189-181) MESSAGE 192 »
TOO SHORT 193 =
194 sssxoesesyngsdy TERMINATE PROGRAM
195 »
196 TERM cLl ISNAP ,C*S"* ASU FOR SNAP?
197 BNE GOBACK NO
Tew:.?:TE 198 ARTERM MY] ZANPSIND,C®S* TERMINATE WITH SNAP
(196-202) SNAP DUMP 199 GOBACK 2GRCALL RETURN
200+GOBACK DS CH
201« L 15sZVIRETURN)
202+ BALR 14,15

Figure C-7. Sample BAL Action Program SUPPLY Processing
Successive Transactions {Part 3 of 9)
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@ 204 $3 43209 XXRXBR OISR LN R IR ARNABRAE KSR CH DS SRR ROI NN RBITHESE SR RN
205 » *
206 » INTERNAL ROUTINES *
207 » ]
PO L R R R T T R T Ty Ty P T PP T
SCREEN OUTPUT, 209 =
202-255) DATE/TIME, AND 210 #*usasxepresner MOVE SCREEN 10 OMA
( RIGHT-JUSTIFY 211 »
ROUTINES 212 SCREENO EQU *
213 ML R6 RESAVE L
214 L1 MSGOUT(LHEADER) ,SCREEN
215 MVC OLINE R¢LLINEL D) LINEL
216 1] OLINE2(LLINE2D,LINEZ
217 MVC OLINE 3¢LLINE3)L,LINES
218 MVC CLINE4CLLINEG ) ,LINES
219 My C OLINESELLINES) JLINES
220 MVC GLINEGEILLINEG) ,LINFOG
221 MVC ZAHOTLLY4) - YLENDSCR-SCREENS4 )
222 L R6,R6SAVE]
223 8R R6 RETURN
224 »
225 #3342 3335008% DATEZTIME STAMP 95080200 08s 00080t s Rt yss0esavuksteedens
226 »
227 DAYIIME QU *
228 ST R6,RESAVE2
229 GETIME S
230+ DS CH
231 SR 1,1
232+ sSve 7
233 ST RO, WORK1 DATE-QUYYMMDD s
234 UNPK WORK1+L(T7),W0RK1EU)
235 MYC YYMMODtO) yWORK1 ¢S
236 01 YYMMDD*S X FL "
237 ST R1,W0RK] TIME ~CHHMMSS »
238 UNPK WORK1+4{7),W0RK1EL}
239 MVC HHMM {4} ,WORNK ] *5
240 o1 HHMM*3 ,X*FO* F1X 20NE
241 L R6,R6SAVEZ2
242 BR R6
243 2x3008008308%8 RIGHT JUSTIFY 24000038080t s sutedsds s e e aasstssysnsg
244 =
245 » REGISYER O = FIELD LENGTH ( LA ROyZH'XXXX® )
246 = REGISTER 1 = ADDRESS OF FIELD
247 » REGISTER 1% = RETURN STATUS COCE ¢ ZEROES IF NO ERROR )
248 RJOU ORG %
249 LA R13,SAVE LOAD AUDRESS OF PRUGRAM SAVF ARFA
253 nc avio}
251 EXTRN MODRU}
252 L R15,-A(MODRJL)
253 BALR R14 RIS BRANCH TC kJ
254 LIR R15,R15 SE1 CONDITION CODE FOR ERRORS
255 BR RS
256 *
257 Sox0% s dnss ke FILE 1/70 #0454 32 2200 80000 R 000t anaddgadosonandd aaktg
258 » :
259 =*
260 * TABLE MASTER 1/0
261 *
262 TABOELY MVC IOKEY(s) ,TASNEY
READ "“TABREC" 263 MVl 1OKEY+8,C°C®
FROM 264 ZGHCALL GET 4t TABLEMT ,TABREC , TABKEY)
(262-277) “TABLEMT" 265+ bs OH
FILE AND PLACE 266 ¢ LA 15,TABLEMT
ON “IOFILE" 267+ ST 1S,PLIST 4301 ~1}
268+ LA 1S.TABREC
269+ ST 15,PLIST42(2-1)
@ 270+ LA 15,TABKEY
271+ ST 1S5,PLTISTals(3-1)
272+ 0D PLISTsUs(3-1),X%80°
273 LA 1yPLIST
274+ L 15,2¥¢t6ET)
275+ BALR 14,1%
276 My C IOFILECT),TABLEM]
211 B JOSTATUS

Figure C-7. Sample BAL Action Program SUPPLY Processing
Successive Transactions {Part 4 of 9)
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(281-293

(297-312)

(316-326)

(327-330;

(331-334)

{336-338

INSERT NEW
RECORD ON
“IOFILE™

READ BRANCH
RECORD AND
MOVE TO
"IOFILE™”

TEST STATUS
CODE AND RETURN
TO OPEN OR
GO TO ERROR
ROUTINE

BUILD
MESSAGE-1
ERROR
MESSAGE

I

TEST
DETAILED
STATUS CODE
AND BUILD
ERROR MESSAGE

I

278 *

279 seassseytowess DAJLY TRANSACTION FILF

280 =

281 OTFINSRT Mvi TOKEY*15,C"1°

282 2G8CALL INSERT, (TRANACT ,DTFREC)

283 Ds oH

284+ LA 15, TRANACT

285+ ST 15sPLISToy*(1-1)

286+ LA 1S54DTFREC

287+ ST 15,PLISTe42(2-1)

288+ 01 PLISTeu4s(2-1),x0"

289+ LA 1,PLISY

250+ L 154 =VIINSERT)

291+ BALR 14,15

292 MyC TOFILEET) ,TRANACY

293 8 10sTatusS

294 »

295 #esuseptetass GRANCH MASTLR

296 *

297 BRCLEY L1'[4 10KEY (3} ,8RKE Y

298 VI IOKEYe3,C°C"

299 GEToRC ZGACALL GET,(BRANCHM,BRREC,RRKEY)
300+6GETLRC DS OH !

301 LA 1S +BRANCHM

302+ St 154PLIST U211 -1)

303 LA 154BRREC

304+ ST 1S,PLISTlis(Z-1)

305 LA 15,BRKEY

306+ ST 15,PLISTl2¢3-1)

307+ oI PLISTelt®¢3~1),X*80"

308+ LA 1,PLLIST

309+ L 15,=VIGET)

310+ BALR 184,15

311 MVC TIOFJLE(7) ;RRANCHM

312 <] 10STATUS

313 »

314 »sececessesess 1/0 STATUS

315 »

316 IOSTATUS EQU *

31? cLl ZASPSCel1,0 SUCCESSFUL?
318 BER R6 YES

319 CLl ZAWPSCal 1 NO-INVALID KEY?
320 BER R7 YES

321 cLl 2ZARPDSC ] 45 FI1LE NOT DEFINED?
322 BNE 101 NG

323 100 cLl JTOERROR ,C °R* RE TURN?

324 BNE 104 NC

32% SR R10,R10 CLEAR RC
326 BR R7

327 104A MV C MSGOUTELNSGL) ¢MSGL

328 MVC MSGOUTeDMIFILECT) 410F TLE

329 1] ZANOTL €2) 4ZYUDeLMSGLlen)

330 8 TERM

331 101 cLl 2ANPDSCe],b FILE CLOSED?
332 BNE 102

333 MVC MSGOUT+OMIHOWLIO0) JMIAVAL

334 B 100

335 SYSIRN Dc C*'0123456789ABCDEF X" STATUS CODF TRANSLATE TABLE
336 102 MYe TI0STS(4),220PSC

337 TR IOSTS,STSTRN

338 B ABTERM

340 FXFRIRE SPGB ROIBPEB KNI NUPBFUVI NS AR SETC RO SRS ER AP IR A2 SS SRS EANE BN S
341 * PROGRAM (ONSTANTS »

342 284003 RA SRS RRRR R AR A RABAVE0 AV RRAL AT SN GS RSB EP RN AR R RS PEAC GG AT S SRS

TEST
STATUS
CODE

Figure C-7. Sample BAL Action Program SUPPLY Processing
Successive Transactions (Part 5 of 9)
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343 TRBLEMY DC C*TABLEMY®
344 TRAWACT 0OC C*TRANACT*
345 BRANCHM OC C*BRANCHNM®
346 BLANK 0C ° CLes* *
DESCRIBE 347 M$G1 Dc X*10G218C11Cu0"
MESSAGE AND 3u8 DMIFILE gqu #-MSG1
349 C (o By A
1343-382) consgmiz AND 350 oc C*-FILE NOT ¥
DICE VALUES 351 DM1HOW £EQu »~MS61
352 sldl C*CEF INED .
353 ocC C*10 Ims *
354 oc xX*1p*
355 LMSGL EQu »-MSG1
356 M1AVAL bc C*AVAI  AbLE *
357 MSGe 1] X*10p218G11C40°
358 DC C*APPLICATION NOT OPEN®
359 o] o x*1D°*
360 LMSGL2 €Qu *#-MS062
361 MSG3 1] x*100218C121C"
362 0c C*CURSOR REPUSTTIONCU-RETRANSMIT®
363 DC x*10°*
364 DM3DICE EQU 5 -MSG3
365 nC x*100204cC"
366 LMSL3 £Qu *-MSG3
367 MSOGu nC [ MESSAGE FKOM TERMINAL-"'
368 MUTERM ocC cLst *
369 ocC cL28***
370 MSGSH ocC cLege *
371 MsSGe oc x*100218u11C"
312 ocC C*NOC DATA ENTERELU = REENTER
373 DC x*10*
374 DMOLICE EQu s-mSG6
375 oC X*100204LD"
376 LMSLG EQu 8-MSG6
3771 MSO7T 0c x*100218511C*
378 ocC C*ONLY SUPPLIES OR COPY PAPELR VALID - REENTER®
379 oC x*iD*
383 DM7UICE EQU *=M5G7
381 0c x*lgou2cuLo®
382 LMSOLT £Qu *-MSL7
gy »
385 svss2sesadtssr SCREEN FORMAT #228230 340088 5358500480000 2 0200000000804
386 *
387 SCREEN EQu L]
388 DDICED 0c X *10020001"°
DESCRIBE 389 1144 X*2704"
(387-410) SCREEN 390 oc xL18°00°
FORMATS 391 LHEADER EQuU s~SCREEN
392 LINE] ORG » 1131302313032 303292310320303200202020311031211111311113113113111
393 bDC Co*SuPLY"* TRANSACTION CODE
394 nC CLu* *
395 119 X°*CE"* START PROGTECY FIELD
@ 396 oc C*TYPE"
397 oL8UL1 114 X*2TOSUACF"* TAR~-LB-END PROTECT
398 DOTyPE 0c cLt *
399 DRHU12 oc X°*OE4F " ST PROVECT-RR
400 LLINE] EQu *-LINEL
401 LINE2 ORG % 222222222222222222222222222222222222222222222222222222
402 oc CLI43 °
403 LLINEZ £EQu »~L INEZ
904 LINL3 CRG % 333333333333333333333333333333333333333333333333333333
405 4] C* BRANCH®
406 oc CLe* *
907 ocC C*SUPPLIES®
408 oC cLeer
409 oC C*COPY PAPER®
410 2] cLspt *

Figure C-7. Sample BAL Action Program SUPPLY Processing
Successive Transactions (Part 6 of 9)
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(411-435)

(589-603)

(607-631)

DESCRIBE
SCREEN
FORMATS

DESCRIBE
WORK AREA
SPACE

DESCRIBE

RECORDS

USED BY
“SUPPLY"" PROGRAM

(331
432
413
414
415
816
417
418
419
420
421
822
423
824
425
2o
427
428
429
430
431
432
433
43y
586
587
588
S89
$90
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
61y
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
633
634
635
636

LLINE3
LINELY
DO1CECH4]
DOBRC
DDICEDu4Z

DDICED43
DOSUPPLY
DpICEDYY

DDICEQ4S
poce
DL ICEQ U

LL INEY
LINES
DDICES)
LLINES
LINES

DOBKNAME
DICF241
LLINES®

»

EQu
ORG
DC
219
DC
oc
oc
ocC
DC
oc
(o] o
0c
ocC
DC
oc
EQU
ORG
oc
EqQu
ORG
oC
oc
oc
€Qu

*-LINE]

2 HGLUGULLBLELEULUBLLUNLLIELLEYRLELLLLLRLELLLEEE4LULENGY
X°27054A0F " TAB-LB-END-PROTECY

cL3s *

X*OE4F* RB-STARY PROTECT

CL“' v

X*2T054ALF "

cLio* *

X *QE4F*

cLee o

X *27054AGF®

cLio®e ¢

X*DEUF®

X*27054CGFuJbE" <>

X*100400600¢

=L INEY

* 5555555555555555555555555555655555555566555566555665555
x*10c400G0"

«-LINES
* b66666066666660L6EL666b6bL666666666666666L666666666666666
cLi
cL2s5* * BRANCH NAME
X*10020110°
»~LINES
IR X R R i R R R R R R 2 R R RS SRR RIS RS RS 22 R LR 2 2 2 )
wORK
S0 BSLEPE RSV ATBL SO AD R H AN RS P RF S RCRO RN NSRS AR P ED IS IS BN R OSSR
WORNK DSECY
WORK 1 Ds 20
YYNMDD DS CL6 YL AR JMONTH DAY
HHMM 0s CLe HOURS ,MINUTES,
R6SAVEL DS F SCREENO
R6SAVE2 OS F OAYTINME
PLIST DS 4A PARAMLIER LIST FOR "CALLS"
SAVL DS 18F INS SAVE AREA
JOFILE 0s cLs 170 FILE
TOKEY DS cLi1sS 170 KEY
105TS 0s LY 170 STATUS
IOERROR DS ciL1 170 ERROR RETURN UN NOT DELFINED/AVAIL
W¥HO 0s cL3 USER INITIALS
TEST oS cLl
ERRSTY 0s cL1
*
ssussdeverdnes JABLE REC
»
TABKEY DS cLs
TABREC 13- CLBO
TABSTS EQU
LIMIY EQu
TERMTAB EQU
.
P I XTI ESIS TR S 2]
*
DTFREY DS
DIEREC DS
WRECID EQu
WBRC EQu
WIRDATE EQU
MTIRTIME EQU
WTYPE EQu
WSTATUS €EQuU
WSUPPLY EQU
wee £EQu
*
EFSTTETIE L L L)
]
BRKLY DS
BRREC 0s
BRNAME EQU
BRGL EQuU

TABREC+*8,1
TABREC+15,1

TABREC+ 16 START OF TERMINAL FIELDS
SUPPLY CHARGE RECORD

CL15

CL165

DTFREC,1 RECORD 1D

DVFRECe1,3 BRANCH

DTFREC+4,6 TRANSACTION DATFE
DVFREC*10 0 TRANSACTION TIME
DIFREC*14,1) TYPE

OTFREC*15,1 STATUS

CTFREC* 16,5 SUPPLY CHARGES-AMOUNT-PD
DTFREC*21,5 COPY PAPER-PD2

BRANCH RECCRD

CL3

cL2sa

BRREC+*13,25 dKANCH NAME

BRREC+195,1 GLNERAL LEDGER STATUS.

“#.“’.‘."""“‘-‘.'.“‘#“.“".‘i‘t‘.‘."““‘.“‘t‘ﬁ"““‘.‘.“"

L]

OMA s

L L L N T P T R N TR I Tttty
ZMyDOMH

Figure C-7. Sample BAL Action Program SUPPLY Processing

Successive Transactions {Part 7 of 9)
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700 MSLUUT DS L2048
701 DICLD EQU  MSGOUTDDICEG-SCREEN,4
702 OLINE1  EQU  MSGOUTeLINEI-SCREEN L311313133131210031130113300230811111
763 LBO11 EQU  OLINE1+DLBCI1-LINE]
704 OTYPE EQU  OLINE1+DGTYPE-LINED,]
DESCRIBE 705 REGI2 EQU  OLINE14GKBALZ-LINCI
{700-721) RECORDS 706 OLINEZ  EQu  MSGOUTeLINE2-SCREEN 222222222222222222222222222222222222
USED BY 707 OLINE3Z  EQU  MSGOUTeLINE3-SCREgEN 333333333333333333333333333333333333
"SUPPLY"" PROGRAM 708 OLINES EQU  MSGOUTSLINE4-SCREEN HUAULALUGOLLLULLLLLAREUBLLLLLULLL44G
709 DICEI8] EQU  GLINE4+DDICc41-LINEG
710 OBRC QU  OLINE4+DOBRC-LINE4,3

711 DICEQu2 EQU OLINEU+DDICEQUZ-L INE4

712 DICEO43 EQu OLINE4+DUICEQU3I-L INLY

713 OSuPPLY EQU OLINE4+*DGSUPPLY-LINEY,10

Ti4 DICLOq4  EQU CLINEM*D[ICEIU4~LINEY

715 DICENYS EQU GLINE4SDDICEO4S~LINEN

716 0CP EQu CLINE4sDOCP-LINE4,10

717 DICEd4e EQu OGLINE4sDOICEQU6-L INENY

718 OLINES EQu MSGOUT L INES-SCREEN 555555555555555555555555555555555555
719 OLINEE EQu MSGOUTHLINEG-SCREEN b66666666666666666666666L66666666666
720 OBRKAME  EQu OCLINEG6+DUBRNAME-LINEE 25

721 END

UNIVAC SYSTEM 0S/3 LINKAGE EGITOR VERCOOOCGC
OATE~ B1/04/16 ¥IME- 13.03

CONTROL STREAM ENCOUNTERED AND PROCESSED AS FOLLOWS-

/%

LOADM SUPPLY

LINKOP ALIB=3YS0BJ

LINKOP OUTZIMSLOD

LINKOP CMT-*GAY.AND.TAVLOR® DESCRIPYION
SUPPLY #RUN LIBE MODULE=*
GET *AUTO~-INCLUDED®
MODRJ} *AUTO-INCLUDED=

*DEFINITIONS DICTIONARY®

SYMBOL . TYPE. PHASE. ADDRESS. SYMBOL » TYPE., PHASE. ADDRESS. SYMBOL TYPE. PHASE. ADDRESS.
ADDK Y ENTRY ROOY  0D00DO18 ARETURN  ENTRY ROOT 3C34L005¢C BUILD ENTRY ROOT ncocpoons
CLOSE ENTRY ROOT 00000050 CMDRB ENTRY ROOT 0C3u0G 54 DELLTE ENTRY PROOT 000p0070
DELKY ENTRY ROOT 0600001¢C DL AUR ENTRY ROOT 05000078 oLKCP ENTRY  POGY oooooD2s
ENDCRL ENTRY ROOT 06000050 ESETL ENTRY RQOT 00p0007¢ ESLMT ENTRY ROOT 0000007¢C
FIND ENTRY ROOT 00000C94 FREE ENTRY ROOT crionoss GEYV ENTRY ROOT 000p0p6s
GETLOAD ENTRY ROOT o0o00coc GE TUP ENTRY ROOT 0rJoloee GTAGR ENTRY ROOTY ocouonTy
INSERT ENTRY ROOT Dpupto74 KESALP ENTRY aBS 0Cacoes3 KESRES ENTRY 8BS 00000883
LNKCP ENTRY ROOT 00000020 MODRJY CSECT  ROOT 0G2000FC oPEN ENTRY ®OOT 0000008C
OPENF ENTRY ROOT 0000008C PUT ENTRY ROOT 0G00036¢C RpID ENTRY ROOT 00000068
RDIODL ENTRY ROOY  00000C68 RDKEY ENTRY ROCGT 06350028 RDKE YL ENTPY ROOT oColp02¢
ROKYI ENTRY ROOT gop00C 38 ROSG ENTRY  ROOT 053G003¢ RDSCT ENTRY POOT 00000040
RDSQL ENTRY ROOTY 00000080 RD SK ENTRY ROOT 0Cdo0034s ROSKL EnNTRY ROOT nnoooo3s
REBUILD ENTRY RQOY 00000004 RELREC ENTRY ROGT alobo08. RE TURN ENTRY RQOT nGobo09C
SEND ENTRY ROOY 00000098 SETL ENTRY ROOT 0cuG007s SETLOAD  ENTRY ROOY ncooooi1o
SNAP ENTRY ROOT o8eoo0sSs SSLUCK ENTRY ROOT 00000044 SSUNLK ENTRY ROCT 0c0Co0u4s8
STCRL ENTRY ROO7 no0po0o4cC STLMY ENTRY ROOT 0G0L00Ts sus ENTFY ROOT noo00014
SUBPROG  ENTRY ROOT 00000014 SUPPLY CSECT ROOT 0°05010C UNLGCK ENTRY ROOT 00000086
WRID ENTRY ROO1 0000006C XR7UMS ENTRY  ROOT 0Coco0oe ZF NLINK CSECT  ROOY 10000000

Figure C-7. Sample BAL Action Program SUPPLY Processing
Successive Transactions (Part 8 of 9)
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#2 ALLOCATICN MAP »s
LOAD MODULE - SUPPL Y S12¢ - NGLUCEL 3
PHASE NAME TVRANS ADDR FLAG LABEL 1YPE £STD LNK CKU H1ADDR LENGTH 0BJ ORG
SUPPLYCOD NODE ~ ROOT 0CoLOCoL 265L3RAZ 00000833
*%s START OF AUTO-INCLUDED ELEMENTS -
- 79706728 18.40 -~ ZF 8L INK Ry
ZFBLINK CSECT a1 95000004 oCotnden oCoGaNEC 000000GC
XRTIOMS ENTRY Gl 32000006 00000008
BUILD ENTRY Ul JCOLO0UL 00060000
REBUTILD ENTRY a1 A0GLONLY 00000004
GET ENTRY 13} DJ0LECEY 000G0064
GETuP ENTRY 1} J0CLO0bL NCo00CeSE
PUT ENTRY 01 0CGLOCsLL 0000006C
DELETE ENTRY 1} onoLec7L oroooec
INSERT ENTRY 0l 200L0C 74 J00U00 74
SETL ENTRY ol 200L0CTs 0couo07e
ESETL ENTRY a1 agoosoeic acu0007¢
FREE ENTRY 13} 320C008G Jcoucoesc
RELREC ENTKY 0} 00CC 0064 000C0084
UNLOCK ENTRY 01 000LG0bE 70000088
OPEN ENTRY [s3} 3C0LCCBC a00L008C
CLOSE ENTRY 3} Jcucocyu 0caonrec
FIND ENTRY 01 J20L0994 0Cacolou
SEND ENTRY a1 0U0LOCYe A00LO39E
RETyRMN ENIRY o1 JC0LGDYC o0aLOegC
ARETURN ENTRY 13} 3C0L005L aconoesc
SNAP ENTRY o1 30000058 00000056
suB ENTRY o1 004001y Q0000014
RDSUL ENTRY ol 0o0L0CHG 503600880
GYADP CNTRY ul 050L007x 00000074
DLADR ENTRY o1 0oaLee7c 00000070
ADDK ¥ ENTRY e} aoceanis 00000DLE
DELRY ENTRY a1 gooLecic 0C00003C
LNKCP ENTRY ol 060COCzL 0000002
DLKCP ENTRY 01 g30LaOC2u 3€000024
WRI1p ENTRY 0l occrorst 0000006C
RD1C ENTRY 01 000L 006w 0C000064
RDIGL CNTRY 01 00CCLOCe6E nocoUO06E
RUKL Y ENTRY 01 ocotolas orocon2s
ROKE YL ENTRY a1 oocLono2ce acotoozc
ROKY1 ENTRY 01 a00coe3e ae00n03¢L
ROSR ENTRY [s}] I06L00 3 900060034
RpSRL ENTRY 01 3200003 n0000D 3¢
ROSL ENTRY 01 oooLee3c n00G00 3¢
ROSC1 ENTRY 01 000GC0uL 300C004G
STLMT ENTRY 01 oCoLoCTh 20000076
ESLMT ENTRY 01 0606007C 000600 7¢
SSLOCK ENTRY a1 20000044 00000044
SSUNLK ENTRY 01 00CC0Nue 0CoGoCus
STCRL ENTRY a1 a0oLeRLcC ocasorsc
ENDCRL ENTRY 01 03CLOCSL 00050050
CMURB ENTRY 01 000LOCSY 00000054
OPENF ENTRY o} 200u0CbL neocoosc
SUBPROL ENTRY 01 00GLOCI4 9C000014
SETLOAU ENTRY a1 300C 2010 120306016
GETLOAD ENTRY Gl 800CC0GL 30560NGC
- 76/12/20 09.48 - MCDRJI 0BY
MODRJ1 cSFCt 01 53CLOCFU ooouLeics 0CGCINDA 000000006
s3% END OF AUTO~INCLUDED ELEMENTS -
- 81704716 12.58 - SUPPLY [:N}
SUPPLY CSECT 01 J65LO1IDL aC0C0L82 COGLO6ES 003coece
60030100
FLAG CODES -
8 - BLK DATA CSECT 0 - AUTO-DELETED L - EXCLUSIVE *A® WLF 6 - GENERATEL EXIRN 1 - INCLUSIVE *v* R(F
L - DEFERRED (ENGTH M - HULTIPLY DEFINED N - NOT INCLUDED P - PRGMCIEL COMMON R - SHARLD REC PKODUCED
S ~ SHARED 1TEM U - UNDEFINED REF vV - VCON ITgM

®ANY OTHER CODES REPRESENT PROCESS ERRORS»

LINK EQIT OF °SuPPLY® COMPLETED
DATE - 81/04/16 TIME- 13.05
ERRORS ENCOUNTERED- 0000 UPSI~ Xs=g3*

Figure C-7. Sample BAL Action Program SUPPLY Processing
Successive Transactions (Part 9 of 9)
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C.4. SAMPLE BAL ACTION PROGRAMS PERFORMING DIALOG TRANSACTIONS
(APCHKS SERIES)

APCHKS and APITMS
action programs

APCHKS description

Qutput screen formats
input

Delayed internal
succession

The APCHKS action program uses delayed internal succession to
call the APITMS action program (Figure C-11). The APITMS
action program uses delayed internal succession for error
processing to return to the APCHKS action program for changes
or corrections to records.

The APCHKS Action Program

The APCHKS action program (Figure C-10) 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-10,
lines 647-652) to call the APITMS action program (Figure C-11),
which in turn sends out the screen format shown in Figure C-8.

............................ A P CHECKS ..ciiiiiiiiiiiainarinnnnanas
CHECKLEGEND :

NAME:
ADDRESS LINE-1:
ADDRESS LINE-2:
CITY & STATE:
ZIP CODE:
MOUNT: DATE:__/__/__ OVERRIDE CHECK #(SUPPRESS PRINT):

> <-TRANSMIT

Figure C-8. Screen Format 1 Generated by APITMS Action Program
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Processing APCHKS
program

File updating and
succession

Operator entries

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.

The APITMS Action Program

This program (Figure C-11) 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 income.

APITS . it A P ITEM ENTRIES .oieiinninnnnnannn
ACCOUNT AMOUNT DESCRIPTION E/1 EMP VIR'!
000. ATTACHED INVOICES < >
o01. < >
002. < >
003. < >
004 . < >
005. < >
006. < >
007. < >
008. < >
209. < >
010. < >
011. < >
012. < >
213. < >
014, < >
215. < >
916. < >
017. < >
218. < >
819. < >
CHECK:63426 CHECK AMOUNT: 3,391.48 PAYEE:EQUIFAX SERVICES

.'/
/

Figure C-9. Screen Format 2 Generated by APITMS Action Program’y
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Operator entries After the terminal operator enters all item invoices, he can place
a cursor in position and transmit or place an ‘R’ in the cursor
position and transmit.

Placing cursor in If he places a cursor in the cursor position, APITMS:
position i
m  verifies all invoice entries by calling itself for each screen of
20 invoices until a blank line is reached;

m  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; and

B 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.

Validating changes 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

Correcting errors items. Again, it verifies the changes and when correct, either
creates a format for checks to be printed or allows for an
account review.

Entering ‘R’ If the terminal operator enters ‘R, APITMS passes control to
APAUDT, which returns a screen containing invoice entries.
APAUDT is not illustrated here.

Obtaining batch totals 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 STATEMENT 0S/73 ASM

2 APCHKS START O
3 RRGAAR DR RIS AL EREE RS AR R AR E R ARSE R R R R L EE RSB EFH XN SRS RSN I EI TSI S
4 = AUTHOR : R L LEONARD

S % CATE 2 12 MARCH 1980

6 * SITE ¢ GAY & TAYLOR INC, WINSTON-SALEM, NCs 27302
7 » PURPOSE : TO ADD AND CORRECT RECORDS FOR ACCOUNYS PAYABLE
8 *x CHECKS

9 = CHANGE LOG

10 T LTttt e e e Pt PSR S22 R R 2 A R 2 2 R 2 Lt 2
11 YSISTART +STARTING CONVENTIONS
13+Y838 EQU * ,START OF PROGRAM

14+

1S b dpdatpds REGISTER EQUATES

16+»

17+R0O EqQu 0

18+R1 EQU 1

19+R2 EQuU 2 +PIB CCVER

20+R3 EQU I JIMA COVER

21+R4 EQuU 4 .WORK COVER

22+R5S EQU 5 «0OMA COVER

23+R6 EQu 6 +CDA COVER

2U+R7? EQuU 7 <INTERNAL ROUTINE L INKAGE

25+R8 EQU 6§ 170 - NORMAL RETURN ADDRESS

26+R9 EQU 9 170 - ERRGR RETURN ADDRESS

27+R1J EQu 10 PROGRAM COVEKR #3

28+R11 EGQU 11 .PRCGRAM CCVER #2

29+R12 EQu 12 PROGRAM COVER #l

30+*R13 EQu 13

31+R14 £Qu 14

32+R1S £EQuU 15

I3+

Igeksrputanasprnxd [STABLISH PROGRAM COVERING

35+ ¢

36+ USING »,R12,R11,R12 PFOGRAM CODE

37+ USING Z2A8DPIRsR2 o.P1B

38+ USING ZAgIMH,R3 «IMA

39+ ‘ USING WORK,R4 +WORK

40+ USING ZA#OMH,RS .OMA

41 USING CDA,R6 .CDA

42+%

G43srx s konrnsnr CSTABLISH IMS INTVERFACE

4yen

45+ STM R144R12,12(R13) .STORE REG IN CALLS® SAVE AREA

46+ LR R124R15 JADORESS OF THIS PROGRAM

47+ LM R2,R6,0(R1) LACTIVATION AREAS FROM PARAM

48+ LA R11,SAVE THIS PROGRAM SAVE AREA

49+ ST R11,814R13) ,PUT THIS SAVE INTO CALLS® SAVE
53+ ST Ri13,4€0,R11) +PUT CALLS® SAVL INTO THIS SAVE
51+ LR R13,RI1 .REG 13 = THIS SAVE AREA

52+ LR R11,R12 ,SECOND PROGRAM COVER

53+ LA R11,1(R11)

S4+ LA R11,4065(R11}

55+ Lk K1Z24R11 +THIRD PROGRAM COVER

S6+ LA R10,1(R1IC)

57+ LA R10,4395¢(R13)

58+ GETIME M

59+ 0s oH

60+ LA 1,1

61+ sVC 7

62+ ST R1,STIMS JSTARTUP TIME

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
Delayed Internal Succession (Part 1 of 22)
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64 DROP R6& «NO CDA

65 PRINT GEN

66 BAL R7.DAYTIME «GET DATE-TIME

67 %

68 *xsssxiks OPERATOR CANCEL

69 =

70 cLl IMA+4 ,C*C*

71 BE EMSGS8 CANCEL

T2 #2262 XFXIRF BN AP AR RV RO RIS RSBSRS SRS ABIEEB EP RN DB S FAEB R P ADBERR SRR Sk
73 » CHECK SECURITY

Th #5800, byt A S B R RD AR AABA VS AARR AR AXVB G BB RRUL SR BB SR AR B SR DD ED ¥
75 MVC PASSKEY(5)4,=C*APCHK?

T6 Y$SSECUR «CHECK FOR OPEN-VALID
TTH#texd b andy by g AR AR VA AR RXDRALBERIRERBE XARS BN R RSB AE R DR EABESF SR BE SRS
78+% CHECK SECURITY FOR OPEN APPLICATION *
79+%

80+ % ASSUMES KEY IN FIELD "PASSKEY™ *
Ble 2 ¥ SRR XSRRSBRAXRLABRTADREALAS KW g BB A VXK SRR RBRRRBERRRRS RIS S
82+ My C KTABLEMT(¢3),=C*T60"

83+ MVC KTABLEMT*3(S5) ,PASSKEY

84+ LA RY,Y380020 .NO FIND ADDRESS

85+ BAL RB,GTABLEMT .GET SECURITY RECORD

86+ Ctl TABSTS,C* * .RECORD ACTIVE?

87+ BNE Y$$0020 LNO

88+ MVl WORK]1,X*C0* .SETUP T0Q CvVvB

89+ MV C WORKI+1(7),uW0RK1

90+ MVC WORK1+g(2),Zpo%81STIp*2 JTERMINAL 3D

91+ PACK WORK1+6(2),d0RK1+8¢2)

92+ cve R1sWORK1 JTERMINAL FIELD COUNTER

93+ LA R7,TERMTAB-4 BEGINNING OF TERMINAL FIELDS

S4+Y33C010 LA RT7,4¢R7) NEXT TERMINAL FIELDS

95+ BCT R1,Y$80010 «COUNT DOWN TO THIS TERMINAL

96, cLC D(3,R7)4=C* * JOPEN?

97+ BE Y$3002C .NO

98¢ MVC WHO(3},0¢R7) +SAVE USER INITIALS

99+ cLe 3(1,RTI,LIMIT JOPEN BUT OVER LIM]IY (SET DOWN)
100+ BNH ¥Y$$0030 .NO

101+Y$%0020 MvC OMA(LYSSM1),YSSM] JAPPLICATION NOT OPEN

102+ MVC ZABOTL(23 y=Y(O+LYSIM]l *4) MESSAGE LENGTH
103+ B TERM

1ICHevEIML a] o x*10gAal8glice

105+ 0C C*APPLICATION NOT CPEN®
106+ 8] o x*1010020000°"

107+LY$3EM] EQuU a-YS$$M]

110 YSSTRAIL &
111+ PRINT (FF

121+ PRINT CN

122 cLC IMA*11(3),=2C*ADD"® TRANSMIT PROTECT?

123 BE EMSG1 YES

124 2R AX YU ABRR ISR ARRBSR AR ER SR SRR R BE R R IAR A SR RERB PR RN KPS IR R RN g R Xk
125 » INITIALIZATIONS

126 #8525 AR ¢oYeFTRAREIADEBE VI LU RE AN AC XA HAB SRR XA I RS RA BV RE BEARSB R B e R BN
127 Y$SSIN 11 EXTRACY SCREEN DATA

128+ LA RO4.11 SCREEN NUMBER

129+ BAL R8,MOVEIN GO0 TG INPUT SCREEN ROUTINE

130 MV 1 FILL4C_* SETUP PROTECTED REPLACEMENT
131 MV ] PSTART,C*:*

132 MVC PSTART*1(LPOATA-1) ,PSTART

133 MV C PMSG1¢80) 4BLANKS

134 MV 1 USTOP,,X*FF"*

135 MV 1 PSTOP X *FF*

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
Delayed Internal Succession (Part 2 of 22)
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136 =

137 #sx32020%9 404 GET AP HEACER

138 =»

139 MV_C KACCTPAY BLANKS

140 MVC KACCIPAY(2),=C"AP"*

141 LA R9,EMSG2 "NOT FOUND™
142 BAL RB84GACCTFaAY GET HEADER
143 MVC HACCTPAY(165)+RACCTPAY SAVE RECORD
144 cLl UCHG,C* * CHANGE ?

145 BE L0034 NO

146 =»

147 =» ERRORS FROM ITEM ENTRIES?

148 =

149 LA R9,PMSG1 ERROR MESSAGE
150 ™ APHERR.X*01"* ITEMSZCHECK?
151 B2 LoC3g ’ YES

152 MVC J(LMSGI,RF)IMSGY NOT =

153 ED OMOA(12,KR9),APHITMT 1TEM TOTAL

154 LA RI4LMSGI L 4RY) NEXT POSITION
155 LC230 ™ APHERR,x*02°* CASHZ=G?

156 BZ L0032 YES

157 MyC C(LMSGIC4RII4MSGIC CASH NOTZ=N

158 LA RI+LMSGLIC (4RS) NEXT POSITION
159 L0232 ™ APHERR,,X*0u>" ACCRUALZ=3?

163 (: 4 L3034 YES

161 MV C C(LMSGI1,R9)+MSG11 ACCRUAL NOTZ=g
162 LA RISJLMSGL11(4rY) NEXT POSITION
163 LOO34 CLC ZARITLL2) oY L3+ 1IMAYLY INITIAL SCREEN?
164 BH L3050 NO

165 CLC APHCHKCT(S) BLANKS

166 BE FORMAT FORMAT SCREEN
167 MVC UCHECKE5) JAPHCHKCT

168 R FORMAT FORMAT SCREEN
169 LOGS0 EGQU %

170 CLI UEND,C* * END OF BATCH?
171 BE L0100 NO

172 »*

173 #2025 33 33808 % END OF BATCH *2%02040 a0 0B iRt ae Rt g b gt R0 o g nd g an gy
174 *

175 YSSTRAIL B
176+ PRINT OFF

186+ PRINT ON

187 AP APHREP T (5) JAPHBATICHIS)

188 MVC RACCTPAY(165) 4HACCTIPAY

189 MyC RACCIPAY+2(6) 4=C*ZBATCH"®

190 MVC RACCTPAY+8(3) 4APHBATHN

191 MVC RACCTIPAY®41(2),YYMMDD

192 MV C RACCIPAY,L37(4) ,YYMMDD

193 CcLl UEND,C*N* NO OUTPUT RECORD?
194 BE LOC6O YES

195 LA R9,Y$$10S 30 ERROR

196 BAL RB84IACCTPAY INSERT BATCH RECORD
197 L0oGCe63 Mv_C OMA(LMSG3) ,MSG3 “TOTALS"

198 mMvC OMA+DM3A(3) ,APHBATHN BATCH «

199 MVC WORK1I+4(2),YYMMDD

200 MVC WORK1(4) YYMMDDe2

201 PACK HMORK1+6(4),WORK1ILG)

202 ED OMA+DM3B110) ,WORK1 *6 DATE

203 MVC OMA+DM3C(3) ,APHCHKS # OF CHECKS
204 EO OMASDM3ID(14), APHBATICH AMOUNT

205 PACK WORKI(2) yAPHBATHNI( 3) ADD 1 TO BATCH o

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
Delayed Internal Succession {Part 3 of 22)
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206 AP WORK1(2),2P*]1 "
207 UNPK APHBATHN(3),KORK1(2)
208 01 APHBATHN+2,X*FO"
209 MV(C APHCHKCT(S) ,BLANKS CLEAR COUNTERS
210 SP APHBATCH{S5) ,APHBATCH(S) BATCH TOTAL
211 mVC APHCHKS (2),=C*0CU"
212 MVC APHVODS (3),=C*000"
213 MVC APHITMS (3),=C*000"*
214 MVC APHERRS(3),=C*pOc"*
215 MVC APHITMC(3),=C*303" ITEM COUNT
216 MV_C ZANOTL L2 o=YLO+LMSG394)
217 MVC KACCTPAY (15),BLANKS
218 MV(C KACCTIPAYL2) 4=C*AP"*
219 CLI UEND,C*N"* NO QUTPUT RECORD?
220 BE TERM YES
221 LA R9,Ys810S30
222 BAL R8,UACCIPAY
223 MVC RACCTPAY(165) HACCTIPAY
224 BAL R84PACCIFPAY
225 B TERM
226 25950 U h RS R BN AN AR RSHOLE IR IR GIRERR SRR B AR IR SR SRR R R IR AR RS RREE X%
227 * VALIDATE LIng 1
228 *e AR ASRRBEAXKGIF AR IR AR AS AR AR KR B SR AIER IR AR SR A G AN A XA D R X d ok AR
229 x
230 »x¥xsauxguxspax CHECK FOR ADD/CHANGE
231 =
232 L0100 EQuU % CHECK ADD-CHOG
233 YSSTRAIL C
234+ PRINT OFF
244+ PRINT ON
245 MVY] APHPRNT ,,C* * CLEAR CHECK PRINT
246 cLlI UADD,C* *
247 BNE L3140
248 CLI UCHG,C* °*
249 BNE L314C
253 LC1203 MV 1 PADD.x*1C*
251 Myl PCHG,X*1C"*
252 MVI ERR,CT Y
253 B L0360
254 L0140 CLI UADD4Cs
255 BE LOle60D
256 cL1 UCHG 4Co v
257 BNE L0120
258 LC160 EQu #
259 MV I APHACC,C*A"* ADD
260 CLI UCHG,C* *
261 BE L0165
262 MYl APHAQC,C*C* CHANGE
263 *
264 sxxsesxenxpeas JTRANSMITYT POSITION 2
265 =*
266 =
267 sadsbydgtgpkps JYPE
268 =
269 LO165 CcLI UTYPE,C* * TYPE ENTEREDL?
270 BE LO170
271 MVC APHTYPE (1) ,UTYPE
272 B LO17S
273 LC173 MV1 APHTYPE 4C*N* NEW CHECK
274 %
275 sxssdspshakens CHECK NUMBER

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
Delayed Internal Succession (Part 4 of 22)
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276 *

277 w0171S CLC UCHECK (5] sBLANKS CHECK ENTERFD?
278 BNE L3180 YES

279 MVC UCHECK(S) ,APHCHKCT USE NEXT CHECK
280 L0183 LA R1,UCHECK

281 BAL RT4RJS RIGHT JUSTIFY
282 g2 L3200

283 L0190 My ERR,C Y"® SET ERRORS

284 Mvil PCHECK,x*1C*

285 B L3230

286 10200 cLC UCHECK(53 ,=C*J2p0C0" ZERO CHECK?

287 BE L3190

288 CLl yADD,C* * ADD?

289 BE LC21C NO-CHANGE

2902 MyC APHCHKCT(S) ,UCHECK RESET NEXT CHECK
291 MVC APHCHECK €5) ,UCHECK SET CURRENT CHECK
292 B L8230

293 L0210 MvC APHCHECK(S5) ,UCHECK SET CURRENT CHECHK
294 =

295 * GEY UPDATE CHECK DATA FOR SCREEN

296 »*

2917 cLC ZANTTLE2) 4=Y(O+IMAZ) FULL SCREEN?

298 BH L0230 YES

299 YSSTRAIL F
300+ PRINT OFF

310+« PRINT ON

311 MVC KACCTPAYE15) 4BLANKS GET CHECK

312 MV(C KACCTIPAY(2),=C*AC"

313 MyC KACCTPAY+2(6) ,APHTYPE

31y LA ROJEMSGY

315 BAL R8,GACCTPAY

316 MyC CACCYPAY(165) ,RACCTIPAY MOVE DATA TO CHECK WORK AREA
317 MYC UVENDOR(S5) ,APCVENDR

318 MVC ULEGEND ¢25) ,APCLEGND MOVE DATA TO SCREEN
319 MVC UNAME (26) APCNAME

320 MVC UADDR1¢25) ,APCADDRI1

321 MVC UADDR2¢€25) 4APCADDRZ

322 KVC UCITY(25) APCCITY

323 UNPK UZIP(5),APCZIP (3}

324 UNPK UAMOUNT+1(9) ,APCAMT(S)

325 My ] UAMOUNT ,C*O"

326 (of 4 APCAMTY(5) ,=P*]"*

327 BNL L3212

328 MVl UAMOUNT ,C*-*

329 01 UAMQUNT +9 ,X*FD"*

330 L0212 yNPK WORK1I €7 ) ,AFCDATE(YU)

331 MVC UDATE(6) 4WORK]1+]

3132 01 UDATE#*S,x*F3"*

333 cLil APCPRNT,C* *

334 BE L0230

335 MVC UOVERIDE (53 ,APCCHECK

336 #

337 s vy vpadrkr TRANSMIT POSITION 3

338 =»

339 L0230 cLc ZANITLC2) 4=Y(D+]IMAZ) POSITION 37

340 BL L3360

34} =

342 x2xxosvgundparsx GET VENDOR

343 =

344 LC286D CiLl UVENDOR ,C"E"* EMPLOYEE?

345 BNE L0300 NO

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
Delayed Internal Succession (Part 5 of 22)
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346 mvC KPAYROLLIY4) 4, ,VENDOR+] GET EMPLOYEE

347 MV] KPAYROLL*4,C*D"

348 LA R9,LG320

349 BAL R8,GPAYROLL

350 My C VMNAME € 26) ,PMNAME

351 MVC VMADOR1(3) ,PHBRW BRANCH CF WORK

352 B L033C

353 LG3C0 MVC KVENDORM(S)Y UVENDOR GET VENDOR

354 LA R8,L0330

355 BAL R9 ,GVENDORM

356 LO320 Myl PVENDGR ¢Xx*1C"*

357 My 1 ERR,C*Y?*

358 B L0360

359 L0330 cLC CAgTITLC(2) 4=Y(0*IMAZ) FULL SCREEN?

360 BH L0360

361 *

362 =» MOVE VENDOR 70 SCREEN

363 =

364 cLl UVENDOR,C*E"* EMPLOYEE

365 BE L0335

366 My(C UNAME(26) ,VMNAME NAME

367 MVC UADDR1(25),VMADDR1 LINE 1

368 MVC UADDR2(€25) ,VMADDR?2 LINE 2

369 MVC UCITY(25),VMCITY CITY AND STATE

370 MVC UZIP(S),vMZ1P ZIP CODE

371 8 LO340

372 L0335 MVC UNAME (26) yPHMNAME NAME

373 MV(C UADDR1(3) ,PMBRM BRANCH OF WORK
‘I'; 374 2

375 #»sussvuddvesr cYSTEM DATE

376 =

377 LO340 MVC UDATE (L) ,YYMMDD .

378 MVC UDATE+4(2) ,YYMMDD

379 =%

380 ***sxykpsssndd ANY ERRORS ON LINE 1}

361 ¥

382 L0360 CLI ERR,CY" ERRCRS?

383 8BE FORMATY

384 YSSTRAIL E

385+ PRINT OFF

. 395+ PRINT CN

396 CLC ZAgITLC2) oY (D*IMAZ) FULL SCREEN?

397 BH L0500 VERIFY FIELDS

368 -MV1 UTRANZ,C*,.* FLAG TO EXPECT FyLL SCREEN

399 8 FORMAT

400 %%, 030 ARR R ARV RRAB B ERUR IR I BARG IVAR AR SR AR RRAD D2 R A NI AN AR RS A YD H

401 = VALIDATE SCRLEN DATA

402 XL A uBRYRVRER X L BRRUER GL RSB EI B VSOV S AV IR PO YR DAY IR I DB AR AR RD AR RN h

403 LOSLO EGQU *

40y CL1 LUTRANZ2,C',." SHOULD BE FuLlL SCREEN?

405 BNE EMSG? NO

406 »

407 seoxbesuxsnnsd CHECK NAME

408 =»

409 cLC UNAME (26) 4PLANKS

413 BNE L3504

411 MvI ERR,C*Y"

412 MV I PNAME ,X*1C*
. 4313 »

G414 *xexexsxknoerxs CHECK CITY

§15 *

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
Delayed Internal Succession {Part 6 of 22)
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416
817
418
819
420
421
422
423
424
425
426
427+
437+
438
439
440
44]
442
843
484
845
446
447
44s
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
wey
465
466
w67
468
469
470
471
872
473
474
875
476
477
478
479
480
481
482
483
484
485

L0508

LoS07
*

cLC UAODRZ2(25) +BLANKS

BE Loso7
cLe UCITY*20(5)4,BLANKS ROOM FOR Z2IP?
8E L0507

MVI  PCITY,x°iC®
MVI ERR,C*Y"
EQuU »

ssesasuybpdnks CHECK ZIP COOE

*

'Y

YSSTRAIL ¢

PRINT OFF

PRINT ON

LA R1,UZ1IP VALIDATE Z2IP (ODE
BAL RT4RJS

82z LOS10

MVI PZIP,x"1C"*

MV1 ERR,C Y"*

seest ketebyts CHECK AMOUNT

*
L0510

L0515

L0s20

*

EQu *
MVC PMSG1(10) ,UAMOUNT SAVE INPUT
LA R1,UAMOUNT VALIDATE AMOUNT

BAL R7,RJ10

BZ L3520

MVI  PAMOUNT,X*IC*
MVI  ERR,C°Y®

B L3540

CLI UAMOUNT ,C*D"* AMOUNT 7100 LARGE?
BNE LO515 YES

IS THIS A VOID CHECK? (NEGATIVE AMOUNT)

CLI UTYPELC® * TYPE ENTERED?
BNE LO540 YES -SK1P

CcLIY UCHG,C* * CHANGE?

BNE L0540 YES-SKIP

PACK WORK1¢11€5),UAMOUNT+](9)

ce WORK1+11(S5),=P*Q"* NEGATIVE?

BNL L3540 NO

Mv1] APHTYPE ,C*V®* VOID CHECK

sexseteneknsee CHECK DATE

=
LOS4D

&

MvC WORK1(2),UDATE *4 VALIDATE DATE
MVC WORK1+2(4) ,UDATL

BAL R7,0ATCHK

82 L3560

MVi PDATE+X*1C®

Myl ERR,C*Y?*

shkskesrsdrds CHECK OVERRIDE CHECK NUMBER

L0560

LOS6S

EQU %

CL1 APHTYPE ,C°V?* VOID CHECK?
BNE L0565

CcLC UOVERIDE¢S) BLANKS

BNE L0565 OVERRIDE
MVC UAMOUNY (101 ,PMSG]
MvC PMSGl1(LMSG12)4,MSG12

B LDS7S
cLe UOVERIDEt5),8LANKS
BE L0630

RESTORE INPUT AMOUNT FIELD

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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486 LA R1,UOVERIDE

487 BAL R7T4RJS

488 B2 L3580

489 LCS7S MVI POVERIDE ,X*1C*

490 MVI ERR,C*Y"

491 B L0600

492 LDS8D0 MV1 APHPRNT 4C°*N"* ' SUPPRESS PRINT FLAG
493 mve APHCHECK (S ),UOVERIDE OVERRIDE CHECK NUMBER

494 =%

495 #34BRARS AR RSN RORURR RN BLAD BRI VR ARRE AL RSB A S DA RR RS SRS RS SR AU IR o hD 4R
496 = ANY SCREEN DATA ERQRORS

497 =

498 L0600 EGU »

499 YSSTRAIL H
500+ PRINT OFF

510+ PRINT ON

511 cLl ERR,C*Y"* ERRORS

512 BE FORMATY YES

513 2430200, G %0 R R RR R BB RO ARSI AR DX BSIL AL DY YRR S BL SR AXEABR SR EA SR
S14 = ADD/UPDATE CHECK RECORD

515 XA EV LBV BB AH VBBV AL L VLB BB AU RBD S A FEARSE LR BB R IVOR AR ABRR AR ABAR R %
Sle Y$eTRAIL L
517+ PRINT OFF

527+ PRINT OGN

528 MV1 CACCTIPAY,C* *

529 MvVC CACCTPAY+1(164),CACCIPAY MOVE DATA TO CHECK

530 MvC APCRID(2),=C"AC?®

531 MV APCTYPE (1) ,APHTYPE

532 MyC APCCHECK(5) ,APHCHECHK

533 PACK APCTDATELY4) s YYMMDD(6)

534 PACK APCDATE (4) UDATE

535 MVC APCVENDR(5),UVENDOR

$36 PACK APCAMT(5) ,UAMOUNT+]1Y)

537 MVC APCNAME (26) yUNAME

538 MVC APCAGDR1t25),UADUR1

539 My C APCADDR2¢25) 4UADURZ2

540 MV C APCCITY(S5),uCITY

541 PACK APCZ1P(3),U21IP(5)

S42 MVC APCLEGND(2%) ,ULEGEND

543 My C APCPRNT (1) ,APHPRNT

544 SP APHOLDUtS] ,APHOLD(E)

545 cL1 UCHG,C* *

S46 BNE LO7CG0

547 MV (C RACCTIPAY(165) 4,CACCTP,Y ADD CHECK

548 LA R9,EMSG6

549 BAL R84 IACCTPAY .

550 CLI APCPRNT ,C*N* WAS CHECK TO PRINT?

551 BE L0720 NO

552 PACK WORK1(3),APHCHKCT(S) UPDATE NExT CHECK NUMBER
553 AP WORK1¢3)y=P*;"*

554 UNPK APHCHKCT(S),WORK]13)

55% oI APHCHKCT#4,X*FO"*

556 B L0720

$57 Lp700 MVC KACCTIPAY(15),CACCTPAY UPDATE CHECK

558 YESTRAIL 1
559+ PRINT OFF

569« PRINT ON

570 LA RI+EMSGY

571 BAL R8 JUACCTPAY

572 YSETRAIL M
573+ PRINT OFF

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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583« PRINT ON

S84 MVC APHOLD(S5) y APANT

585 MVC KACCTIPAY(165) ,CACCTPAY
586 BAL R8,PACCTPAY

587 = SETUP HEADER WITH CHECK INFORMATION
588 LC720 MVC APHITMC(3),=C*qg01"

589 MVC APHDATE(6) 4uDATE

5930 My C APHVENDR(5) ,UVENDOR
591 ZAP APHAMT(5) JAPCAMT (5)
592 ZAP APHITMT(5),=P*0"

593 MVC APHNAME (26) ,UNAME

594 MVC APHLEGND(25) 4ULEGEND
595 SP APHACCR(S) ,APHACCRI(5)
596 ZaP APHCASH(S) ,=P*D"*

597 sp APHCASH(5) JAPHAMT (5)
598 MV 1 APHERR,C* *

599 MVl APHDONE ,C* °*

600 MvVC ZANPSID(6) »=C*APITMS

601 #2420 Mpkpds st kS RRR AR AT PR R BT AV LR X AR RS S BAARBEXIXBHIXXRBAN XD AR H N
602 * UPDATE AP HEADER

603 LA CHX RSB AR PR EFBB ARSI ERRI BB RBREAYI SRR BE RSB RV FI R T AR B DR SEYB R G
608 UPHEADER EQU *x

605 YESTRAIL J
606+ PRINT OFF

616+ PRINT ON

617 MVC KACCTPAY(15),BLANKS

618 MvC KACCTPAY12),=C* AP"

619 LA R9,¥$%10S30

620 BAL R8 ,UACCTPAY

621 Mv(C RACCTPAY (1651 ,HACCTPAY

622 BAL RB,PACCTPAY

623 AR AT RORUIL A G AR R RE A RSN R B AGF AR R IO XA SE NS B E SR AR RN SRS ISR I RE S SR XD
624 = FORMAT OMA

625 =%

AR P II T RS EEE R L BT FE L R R T B R B R g g g g g g o g Qv e g g A A
627 FORMAT EQuU *

628 YESSIRAIL K
629+ PRINT OFF

639+ PRINT UN

640 MV1 USNAP,C* * CLEAR SNaP CODE

641 Y$SSOUT 11

642+ LA RJs11 oSCREEN NUMBER

643+ BAL R8yMOVEQUT .SCRELN AND DATA

CLL A R A i e L P P I T T T T T
645 =% SETUP NEXT TRANSACT]ION

6U6 XXX XB VS AIBAIU S RAKVHLGE RV ER RV AG AU OA S S XA 2 X2 2SR E RS E R R R ]
R S

3

653 ¥Y$310S51S «INPUT/OUTPUT STATUS
CEERE A b et s Rt g L T L LTI Iy
656+» INTERNAL ROUTINES *

5T 4RI AR AR ERVAIEXBBARB SRR RAXH SRR S AR SRR VA BERRS R SRS AN S XSS SRS SES S
658+

659+ sxsxxsnsrnrnr CHECK FILE I/0 STATUS

660+x»

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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661+10STATUS ORG *

662+ CcL1 ZABPSC+1,0 +SUCCESSFUL?
663+ BNE Y$$10S0S5 «NO

664+ Myl IOKEY,C* * .CLEAR KEY
665+ MVvC IOKEY+1(14),I0KEY

666+ BR R8

667+v$310S05 CLI ZABPSCel,1 JINVALID XKEY?
668+ BER RO

669+ CLI ZARPDSC+*145 FILE NOT DEFINLD?
670+ BE Y$$I0S10

671+ cLl1 ZANPDSC+1,6 FILE CLOSED?
672+ BNE Y$$10S30

673+Y$310S10 CL1 JORETC®Y* RETURN ON FILE NOT AVAILABLE?
674+ BNE Y$310S82Q0

675+ SR R8yRB +FLAG FOR FILE NOT
676+ BR R9

677+Y$%10S20 MVC OMA(LIOMZ2),ICM?2 «FILE NO
678+ MVC ZABOTLUZ) oY LOSLIOM204)
679+ MVC OMA+DTOMZ2-10M2¢20) 410FILE
680+ 8 TERM

681+Y$3I0STR DC C*012345¢789ABCDEFX®
682+10M1 2] od X*100A180D11C"*

683+ DC C*INyALID FILE 1/0 °*
684+D10MIC 0Cc CLs®* * .PIB STaATUS
685+DI0OMIA ]y CL21s = FILE NAME
686+DIOMIB DC CL17® * _FILE KEY

687+ DeC C*CALL 1SD°

688+ (0] o4 X*10100206000°"

689+L10M1 EQu *»-I0M1

690+10M2 DC X*100A18011C"*

691+D10M2 o] CL21* * JFILE NAME

692+ (o] o C*FILE NOT AVAILABLE®
693+ DC X*101002000Q¢

694+ T0OM2 EQuU *-J0M2

695+Y$310¢30 MVC 10STS,ZAaPSC

696+ IR JOSTS,YSSIOSTR TRANSLAT
697+ MV C OMA(LIOM1 ) ,10M) FILE NO
698+ MvC OMA+DIOMIA-I0MI(21),I0FILE
699+ uvVC OMA+DIOMIB-IOMI(16),10KEY
700+ MVC OMA+DIOMIC-IOM1I(4),10STS
701+ MVC ZAHOTL(2) 4Y{O¢LIOML*4)
702+ B SNAP

703 *

704 sxssdenwvxsisesx TABLE MASTER 1/0
705 =»

706 TABLEMT YSSGET 8

707+»

708+» GET

709+ %

710+6TABLEMT MVC JOKEY(8 ) ,KTABLEMT ,SAVE
711+ MV ] IOKEY+8,C*C* .TYPE OF 1/
713+ DS CH

714+ LA 15, TABLEMT

715+ ST 15,PLIST 45611}

716+ LA IS,RTABLEMT

717+ ST 15,PLIST+4%(2-1)

718+ LA 1S,KTABLEMT

719+ ST 15,PLISTou%(3-1}

720+ 01 PLIST+u%¢3-1),X*E0"

AVAILABLE

T AVAILABLE

£ TO PRINTABLE CHAR
T AVATLABLE

KEY
0
Led

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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721+ LA 1,PLIST

722+ L 15,=V(GE}}

723+ BALR 14,415

T24+ Al #GET,1 JINCREMENT 10 COUNT
725+ MyC JOFILEt2C) +TABLEMT 98 .SAVE FILE
726+ B8 10STATUS CHECK 170 STATUS
127 =»

728 #*uxsuasrkdxsxs VENDOR MASTER 1/0

729 *

730 VENDORM YS3GET S

731le=

732+ GETY

733+%

T34+GVENDORM My(C TOKEY (S} KVENDORM ,SAVE KEY
735+ MVl IOKEY+5,C*G* .T1YPE Of 170
736+ ZGNCALL GETLtEFIL.,REFILGGyNEFTIL,)
737+ 0s OH

738+ LA 15, VENDORM

739+ ST 15,PLIST42t1~1)

740 LA 1S,RVENDORM

Tul-+ ST 15,PLIST+842%(2-1)

742+ LA 15,KVENDORM

743« ST 15,PLISTal4xt3~-1)

Tuu+ 0l PLIST+u4»(3-1),x%80"

745+ LA 1,PLIST

746+ L 1S54=VLGET)

T47+ BALR 14,15

748+ Al HGET,1 JINCREMENT 10O COUNT
Tu9+ MVC TIOFILEC20) +VENDORM®B SAVE FILE
750+ 8 TOSTATUS «CHECK I/g STATUS
751 =

752 #3sctapdndys PERSONNEL MASTER 140

753 =*

754 PAYROLL YS3IGET 4

755+%

756+ % CEY

T57¢x

T58¢GPAYROLL MV(C JOKEY(4)  KPAYROLL +SAVE KEY
759+ Myl IOKEY+4 ,C*°G* . TYPE OF 1/0
760+ ZGHCALL GET,(EFTLyREFIL.4KEFILG)
T6l+ DS GH

762+ LA 15,PAYROLL

763« ST 15,PLIST %xt1~1)

768« LA 154RPAYROLL

765« ST 1S5,PLIST42(2-1)

T66+ LA 1S, KPAYROLL

76T+ ST 15,PLIST 4x(3-1)

768+ o1l PLIST+U4%(3-1),X°80"

769+ LA 1,PLISY

770+ L 15,ZV(GET)

771+ BALR 14,15

T72+ Al #GET,1 LINCREMENT 10 COUNT
773+ MVC JOFILE(20),PAYROLL*8 .SAVE FI1LE
T74+ B JOSTATUS CHECK I/0 STATUS
775 =

776 #y*ytpassnassss ACCOUNTS PAYABLE MASTER IO
777 »

778 ACCTPAY VYSSGET 15

779,

7804+ % GE?Y

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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781¢%

TB2¢GACCTPAY MvC IOKEY(15) ,KACCTPAY ,SAVE KEY

783+
784 ¢
785+
786+
787+
788+
789+
790+
791+
792+
793+
794+
795+
796+
797+
798+

MV] TIOKEY+15,C*G* .TyPE OF I/0
ZGRCALL GET (EFILyREFIL&yKEFTILSD

DS OH

LA 15,ACCTPAY

ST 15,PLIST 42(1-1)

LA 15,RACCTPAY

<T IS'PLISIQ‘lﬁ(Z‘l,

LA 1S5,KACCTPAY

ST 1S,PLIST 45(3-1)

01 PLIST#4x¢3~-1),X%80"

LA 1,PLIST

L 15,=V(GET)

BALR 14,15

Al #GET41 JINCREMENTY 10 COUNT
MyC IOFILEC2C)4ACCTPAY*8 .SAVE FILE
8 JOSTATUS «CHECK 170 STATUS

799 ACCIPAY Y34GETUP 15

800+ »
801+*
802+#

GETUP

803+UACCTPAY My(C IOKEY (151 ,KACCTPAY .SAVE KEY

8C4+
805+
806+
807+
808+
809+
810+
Blls
812+
813+
814+
815+
816+
817+
818+
819+

MVI IOKEY+1S,C*U* .TyPE GCF 1/0
ZGHCALL GETUPZ(EFIL « yRLFIL 4 oKEFTL &)

DS UH

LA 15,ACCTPAY

ST 15,PLIST.43(1-1)

LA 15,RACCTPAY

ST 15,PLIST+64%(2~1)

LA 154KACCTPAY

ST 1S,PLISToUx(3-1)

o1 PLIST#U%¢(3-1),X%80°

LA 1,PLIST

L 15,=V(GETUP)

BALR 14,15

Al HGETUP,1 +INCREMENT I0 COUNT
MVC  IOFILE(2() ACCTPAY®8 .SAVE FILE
8 10STATUS CHECK I/¢ STATUS

820 ACCTPAY Y3SgPUT 15

821+x%
B822+x%
B823+%

PUT

824+PACCTPAY MVC 10KEY(15) ,KACCTIPAY ,SAVE KEY

825+
826+
827+
828+
829+
830+
831+
832+
B33+
834«
835+
836+
837+
838+

MVl IOKEY+]15,C*P* .TyPE OF 1/0
2GHCALL PUT,(EFIL 4 REFILS)

DS GH
LA 154ACCTPAY

ST 15,PLIST44s(1-1)

LA 15,RACCTPAY

ST 15,PLIST,4%(2-1)

01 PLISTe4%(2-1),X%&0"

LA 1,PLIST

L 15,2VIPUT)

BALR 14,15

Al HPUT41 <INCREMENT 10 COUNT

MVC  TOFILE(2(Q)+ACCTPAY®3 .SAVE FILE
8 JOSTATUS JCHECK I/¢ STATUS

839 ACCIPAY YS$4INSRT 15

840+%

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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84]len INSERT

By42e+»

843+TACCTPAY My(C TOKEY(15) KACCTPAY SAVE KEY
844+ MV 1 I0KEY*15,C*1°* .TyPE OF 170
BuS+ ZGHCALL INSERT (ELF1lL.,REFIL.)

846+ DS UH

B4T7+ LA 15,ACCTIPAY

ug+ S 1S 4PLISTsuxti-1)

8494+ LA 15,RACCTPAY

850+ ST 15,PLISTaU%(2-1)

851+ o1 PLIST*u%(2-1),X"*80"

852« LA 1,PLIST

853+ L 15, ZVUINSERT)

854+ BALR 14,15

855+ Al #INSERT,1 ,INCREMENT 10 COUNT
856+ MVC ICFILEC20L) JACCTIPAY+8 ,SAVE FILE
857+ B 10STATUS LCHECK 1I/C STATUS
858 YSSINOW DATE =V IME
859 ¢x

860+ #x2ntnbystdaex GATE ANDG TIME STAMP 28,3 ,S3 34000 p0s0bdisntsaistsstunds
86]1+»

B62*DAYTIIME ORG *

863+ GETIME S

864+ DS OH

865+ SR 1ol

866+ SvC 7

867+ ST RO+WORK]Y DATE-OYYMMDD+

868+ UNPK WORK1+0(7),WORK1tY)

869+ MyC YYMMDD(6) 4 WORK] +5

870+ 01 YYMMDOD*S,X*FO°* .FIx SIGN

871+ ST R1,MORK] +TIME-OHHMMSS®

872+ UNPK WORK1®4(7) ,bORK]1tYL)

873+ MyC HHMMSSL6) 4WORK]1+S

874+ 01 HHMMSS ¢S  X*FGY FIX SIGN

875+ BR R7 RETURN REGISTER

876 Y$SSRJ RIGHY JUSTIFY
877+x

878¢+#3s0ndpsexgdnd RIGHT JUSTIFY 253380880, 8 0005000200800t auktnshdgntny
879+»

880+ »

881+x» RO = FIELD LENGTH

882+=% Rl = FlELD ADDRESS

883+ R15 = RETURN STATUS

884+

885+RJ1 LA RO4s1 oSET LENGTH

886+ B RJ

887+RJ2 LA ROs2 +SET LENGTH

888+ B RJ

889,4,RU3 LA ROs3 LSET LENGTH

890+ 8 kd -

891+RJy LA ROys4 +SET LENGTH

892« B RJ

893+RUS LA RO,5 .SET LENGTH

894+ B RJ

895+RU6 LA RO,6 «SET LENGTH

896+ B RJ

897+RJ7 LA RO4s7 «SET LENGTH

898+ 8 RJ

899,RJ6 LA ROs8 SET LENGTH

9C0+ B RJ

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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901+RJ9 LA R3+9 «SET LENGTH

902+ B RJ

903+RU10 LA k3,10 «SET LENGTH

904+ B RJ

905+RJL1 LA RO411 SET LENGTH

906+ B RJ

907T+RJ ST R74RJUSAVE +SAVE RETURN ADDRESS

908+ LA R13,SAVE +PROGRAM SAVE AREA

909+ DC cyY¢Q)

910+ EXTRN MODORJY1 RIGHT JUSTIFY MOOULE

911+ L R15,-A(MODRJ])

912+ BALR R14,R15 .BRANCH 70 RuJ

913+ L RTyRISAVE LRESTORE RE TURN ADDRESS
914+ LTR R1S4R15 _SET CONDITICON CODE FOR ERRORS
915+ BR R7 RETURN TO CALL

916 Y$SSDATE DATE VALIDATION
917+

918+ enxuxrpsdxndts DATE VALIDATION %3435 50008 a0 s p3 00 an et gkt dhatdhy pdk
919¢x

920+DATCHKYM MVI WORK1+4,C*0C* PLUG DAY - 1

921+ MvI WORK1I+s,C*1"

922+0ATCHK ST R7T4DVSAVE +SAVE RETURN AUDRESS

923+ LA R1,MO0RK]

924+ BAL RT4RJIE TEST FOR NUMERIC

925+ BNZ Dvoury

926+ LTR R7,R7 SET CONDITION CODE

327+ cLC WORK1(2)4,=C*70°* <UNDER LOW YEAR?
928+ BL ovoul

929+ cLC WORK1(2),=C*99°* ,OVEK HIGH YEAR?
930+ BH Dyou7d

931+ cLc WORK1+2(2),2C°01°* UNDER LOW MONTH?
932+ BL Dvout

933+ CLC WORK]I*2(2)4,=C"12* .OVER HIGH MONTH
934 ¢ BH Dvoul

935+ cLC WORK1I+4(2),=C"0l1" UNDER LON DAY?
936+ BL Dvout

937 CLC WORK1+4(,)s=C%31°* OVER HIGH DaY?
938+ BH DVOUT

939+ SR RT4R7 +DATE gk

J40+DVOUT LTR KT,R7T «SET CONDITICON CODE

941+ L R7T,0VSAVE RESTORE RETURN ADCRESS
9y2+ BR rR7

943 Y$SMVIN INPUT SCREEN FORMATING
FILER S

QS xsasxdpnnkutys MOVE IMA DATA TO SCREEN WwORK AREA
946+ %

94T+MOVEIN ST RO,SCREENN SCREEN NUMBER

94y8+ MVC IOKEY(Y4),SCREENY SCREEN NUMKBER

949+ MV I JOKEY+4 ,C*G* LGET

950+ MVi I0FILE,C* *

951+ MVC IOFILE+1C19),I0FILE .CLEAR TO SPACES
952+ MVC TOFILECLI3) 4=C*SCREEN FORMAT® FILE NAME
953+ 2GHCALL MSGIN,(SCRNUM,INSEMSG)

954+ 0s OH

955+ LA 15,SCRNUM

956+ ST 15,PLISTr45t1~1)

957+ LA 15, INEMSO

958+ S1 15,PLIST*yx(2-1)

959+ (¢34 PLISToU%t2~-1),X°60"

960+ LA 1,PLIST

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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vol+ L 15,SVIMSGIN)

962+ BALR 14,15

963+ LA R9,ABTERM .1/70 EKROR ADDRESS

964+ B IOSTATUS +CHECK I/0 STATUS

965 YSEMYOUT OUTPUT SCREEN FORMAT
T 966+%

96T eser sttt sn MOVE DATA FROM SCREEN WORK AREA T0 OMA
968+¢x%

969+MOVEOUT ST RO,SCREENSH SCREEN NUMBER

970 MyC TIOKEyt4),SCREENS# .SCREEN NUMBER

971+ MV ] IOKEY*U ,C*P* PUT

972+ MVl IOFILE,C* *

973+ MVC JOFILE+1(19),I0FILE JCLEAR 70O SPACES
974+ MVC IOFILEt13),=C*SCREEN FORMAT®* ,FILE NAME
975+ ZGRCALL MSGOUT, (SCRNUM,QUTSMSG,PDATA) .SCREEN AND DATA
976+ DS OH

977+ LA 15,SCRNUM

978+ ST 15,PLIST 4x(]1~1)

979+ LA 15,0UTEMSG

980+ ST 15,PLIST ,uxt(2-1)

981« LA 15,PDATA

982+ ST 15,PLTIST442¢3~1)

983« o1 PLISTsuxg3-11,X%80"

984 + LA 1,PLIST

985+ L 15,=V(MSGOUT}

986+ BALR 4,15

987+ B YSSMOO10

988+MOVEOUTS ST RO4SCREENN

989+ MyC IOKEY(4) ,SCREENN JSCREEN NUMBEK

990+ My 1 IOKEY+u ,C*P* PUT

991+ MV] IOFILE,C* °*

992+ MVC JOFILE+1419),I0FILE .CLEAR TG SPACES
993« MyvC IOFILEC13) ,=C*SCREEN FORMAT® JFILE NAME
994+ 2GHCALL MSGOUT, ( SCRNUM) «SCREEN ONLY (NO DATA)
995¢ 0sS CH

996+ LA 15, SCRNUM

997+ ST 15,PLIST ux(1~-1)

998+ 01l PLIST*u31-1),x%E80"

939+ LA 1,PLISTY
1000+ L 15,=VIMSLOUT)
1001+ BALR 14,1%

1002+Y$SSMOC1C LA R9,ABTERM _I/70 ERROR ADDRESS

1003+ 8 IOSTATUS «CHECK I/C STATUS

1004 APCHKS YSSSNAP SNAP [uMmP
1005+%
1006+ 2 a0sessxnsds SNAP DUMP OF ACTION PROGRAM 2308000 addesstasstsistsisds
1007 ¢»
1008+SNAPIT ORG %
1009+ ZGNCALL SNAP (ZANDPIB P ZARIMHLET JWORK JEWZANOMH,EO ,ENAM, ,YSSE)
1010+ DS GH
1011+ LA 15+,2A80P18
1012+ ST 15, PLISTelUx(l1~-1)
1013+ LA 15,EP
1014+ ST 1S.,PLISTeu%x(2~-1)
1015+ LA 15,2A8IMH
1016+ ST 15,PLISTe4x(3~1)

1017+ LA 15,E1

1018+ ST 15,PLISTsux(y-1)
1019+ LA 15,W0RK

1020+ ST 15,PLIST+4ntbH=-1)

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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1021+ LA 15,EW

1022+ ST 15,PLIST*42(6-1)

1023+ LA 15,ZAH40MH

1024+ ST 15,PLISToUx(T7~1)

1025+ LA 15,E0

1026+ ST 15,PLISTo4xn(E-1)

1027+ LA 15,APCHKS

1028+ ST I154PLIST*U2(9-1)

1029 LA 15,Y$SE

1030+ ST 1S5,PLIST#4%x¢10-1)

1031+ ol pLIST*4*¢10-1),Xx°80°*

1032+ LA 1+PLIST

1033+ L 15,2VISNAP)

1034+ BALR 14,15

1035+ BR R7 «RETURN RLGISTER

1036 #%43 242X E A ¥ 32 G BBRVRURFABRERE IR IRIPEI LA XA SO RARXACRORC AR R R U2k
1037 » TERMINATION

1038 #2340 8000482 R R0 2R RSB BS IRV ARBRAREN IR AR DR YR EIUR RS DR A AR AR R RXB R F R
1039 YSSTERM

1040+ %% 252X XX XXX P A XX URBRREDXSEXRLE IR DA KS X BN B DR A EI XN AR KA B AR AR R RS KR BN &
1041+ PROGRAM TERMINATION ‘ *
10424088033 8422 BRBA BB IUP SRR AR BR VA RADABIBF T4 BB PR AN ERA B EB RS RIRE R AV A SRR RE RS
JOU3I+TERM CL1 ISNAP C*N® +rEQUEST NORMAL TERMINATION wITH SNAP?

1044+ BE SNAP LYLS

10u5+ cLl ISNAP,C*S* REQUEST ABNORMAL TERMINATION WITH SNAP?
1346+ BNE FINISH JNO-NORMAL TERMINATION

104T7+ABTERM MV ZAUPSIND,C*S® JTERMINATE WITH SNAP DUMP

1048+ B FINISH

1049 ,SNAP GETIME M

1050+ SNAP DS OH

1051+ LA 1,1

1052+ sSve 7

1053+ ST R1,ETIMS

1054+ Z2GRCALL SNAPSUZANDPIB 4P yZARTIMH LI ,WORK JEW ,ZANOMHEO,YSSB,YSSE)
1055+ DS CH

1086+ LA 15+ZA80P18B

1057+ ST 1S5,PLIST#4m¢} 1)

1058+ LA 15,EP

1059+ ST 154PLISTo42(2-1)

1060+ LA 15,2A41MH

1061+ ST 1S54PLISTolUn(3~-1)

1362+ LA 15,E1

1063+ ST 15PLISToyx(4y4~1)

1064+ LA 15, WORK

1065+ ST 1S,PLISTH4n(5-1)

1366+ LA 155C W

1067+ ST 15,PLISTalx(6~-1)

1368+ LA 15, ZA00MH

1069+ ST SoPLIST#+4s(7-1)

1070« LA 15,+E0

1071+ ST 1S5,PLISTux(8~1)

1072+ LA 15,Y83%8

1073+ ST 15,PLISToY4»(9-1)

1074+ LA 15,YSSE

1075+ ST 15,PLISTo4%¢10~1)

1076+ ol PLIST44»(10-11 _X*80"

1077+ LA 1,PLIST

1078+ L 15,2VIgNAP)

1079+« BALR 14,15

1080¢FINISH GETIME M

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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1081 4FINISH 0sS OH

1082+ LA 1,1

1083+ sSvC 7

1084+ ST R1L,ETIMS .eNDING TIME

1085+ 2G4CALL RETURN «RETURN CONTROL TO0 IMS
1086+ DS OH

1087+ L 15,ZV(RETURN)

1088+ BALR 14,15

1090 YSIMSG 1

1091+EMSG] MVC OMALLMSGL1) 4HMS061

1092+ MVC ZAKOTL (22 4y ZY(OsLMSG]¢H)

1093+ B TERM

1094 Y$IMSG 2

1095 +EMSG2 MVC OMACLMSG2) 4MSG2

1096+ MVC ZAROTLEZ) 4 SYLT+LMSG204)

1097 B TERM

1098 YSgMSG 3

1099+EMSG3 MYC OMA(LMSG3) 4MSG3

1100+ MVC ZABOTLIZ2)o=Y(D+*LMSGI*Yy)

1101+ B TERM

1102 YSIMSG 44N

1103+EMSGY MVC OMALLMSGY ) yMSGH

1104+ MVC ZAROTLU2) .Y (I*LMSCU+4)

1105 MVC OMASMYA-MSGU4(]15) ,KACCTPAY

1106 B TERM

1107 YSIMSG S

1108+EMSGS MVC OMALLMSGS) 4M56S

1109+ MVC ZABOTL(2) 4ZY(O+LMSGS+4)

1110+ B TERM

1111 Y4SMSG 6

1112+EMSG6 MVC OMACLMSGE ) 4MSGE

1113+ MvC ZABOTLU2) ySY(D+LMSCOHLY)

1114 B TERM

1115 YSSMSG 7

1116+EMSG? MV (C OMA(LMSGT) ,MSE7

1117+ Mv(_C ZAHOTL (2) 9=YLO*LMSGT+4)

1118+ B TERM

1119 Y$SMSG 8

1120+EMS68 MVC OMA(LMSGE) 4MSG8

1121+ MVC ZAHOTL (2] ,=Y(J+LMSGB+Y)

1122+ B TERM

1123 #2308 0 0384840 0t RR AR XX SR ARV RBXIR RSBV A YA VO BAIE B AAK S ARSBAS SRR RERR S
1124 =* CONSTANTS

1125 0 %3202 020BAUKG R IRB XL R EBNXRAINRBEPFERRESERIXIREGEB IR ERZABDARSREREHER N
1126 AcCiPAY DC C*ACCTPAY ACCOUNTS PAYABLE *
1127 TAaLEMT DC C*TABLEMT SECURITY/CGODES ¢
1128 VENDORM DC C*VENDORM VENDCR MASTER *
1129 PAYROLL OC C*PAYROLL PAYROLL MASTER .
1130 BLANKS DC cLsg* *

1131 =*

1132 seasttcdnakpnnxx MESSAGES

1133 =

1134 MSG] DC X*100A18011C"*

1135 nc C°PLEASE USE '"TRANSMIT UNPROT UISPL"™ KEY TO RETRANSMIT®
1136 nc X*1D1CC2C003

1137 LMSOLL EQu *-MSG1

1138 MSGZ oC X*10CA18C11C"

1139 DC C*THE ACCOUNTS PAYABLE CONTRUL RECORp CANNOT BE FOUND, *
11449 DC C*PLEASE CONTACT ISD®

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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1141 1] o Xx*1D10020000°

1142 LMSG2 EQu *~-MSG2

1143 MSG3 DC X°*100AD0Q0"

1148 nC C°A/P BATCH & °

1145 M3A bC CL4* * BATCH &

1146 M38 (1708 X*40212020612020612020° DATE

1147 DC CL5* *

1148 M3C 1] cL3® # OF CHECKS

1149 bC C* CHECKS TOTALING s°

1150 M30 DC X*402068202020682021204B8202060*

1151 3]s x*100200Q00°

1152 LMSG3 £QU *-MSG3

1153 OM3A £EQu M3p-MSG3

1154 Dn3iB EQU M3B-MSG3

1155 DM3C £Qu M3C~-MSG3

1156 DM3D EQU M3D-MSG3

1157 MSGA oC X*10GA18011C*

1158 MuA o] o CLis* °*

1159 DC C*=THIS CHECK CANNOT BE FOUND. PLEASE CORRECT AND REIRY®
1160 DC X*1610026G300°

1161 LMSGH £EQuU *-MSGH

1162 MSGS ocC X*100A18011C*

1163 DC C®ACTIVITIY FOR THE PREVIOUS (cHgCK IS NOT COMPLETE®
1164 DC X*3j010020000°

1165 LMSGS EQu »-MSG5S

1166 MSG6 pC xX*100A18011C*

1167 (3] o8 C*THIS CHECK IS ALREADY IN QUR FILE. °

1168 pC C*PLEASE CORRECT AND RETRY?®

1169 DC x*1D1002C000"

1170 LMSG6 EQU *-MS;6

1171 MSG7 2] o x*i1p0A18011C"*

1172 (1] o C*THE CURSOR WAS NOT IN YHE EXPECTED POSITION. *
1173 nc C*PLEASE CORRECT AND RETRY®

1174 1o X*1D100200GCa*

1175 LMSG7 EQU % =-MSG7

1176 MSGS8 DC X*100A0D000D1C®

1177 0cC C*THIS ACTION HAS BEEN TERMINATED pY OPERATOR REQUEST®
1178 DC X*1010623QCa"

1179 ¢ #ms(s8 £Qu *-MSGB

1180 MSGY9 DC x*iCc®*

1181 DC C*ITEMS TOTAL =°

1182 MGA DC X*4020202020202120uB8202060°

1183 DC X*1D"*

1184 LMSO9 EQuU *=-MSG9

1185 DOM9A EQU MOA-MSG9

1186 MSG1N DC X*1Co»

1187 bDC C*CASH NOT - 0O°*

1188 ncC xX*10°*

1189 LMSGIO EQU *-MSGL10

1190 MSG11 DC Xxsic*

1191 DC C*ACCRUAL NOT = C°*

1192 DC x*iD*

1193 LMSG11 EQU »-MSG11

1194 MSGl2 DC x*ic*

1195 oC C*VOID CHECK REQUIRES OVERR]IDE CHECK NUMBER?®
1196 (a1 X*10*

1197 LMSG1?2 EQU s-MSG12

1198 PRINT GEN

1199 Y$SPIB +PROGRAM INFORMAION gLOCK

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
Delayed Internal Succession (Part 18 of 22)
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1200+ 5004202 R SRS ARAREB IS N RSH IR DS DBV S S EIXH LU RS S B g B XA BB HBAEX SRR ARG RS
1201+» LITERAL POOL %
12024052000 B ¥y g S AR XA ESEE RS AT AIRXXX XD P XXV R XX SFLX S S XX SR BIRX SR A2 B3 %
1203+ LTORG

1204+ ZVIGET)

1205+ ZVIGETUP}

1206+ ZV(PUT)

1207+ ZVCINSERT)

1208+ ZA(MODRJ1}

1209« ZVE(MSGIN)

1210+ ZV(MSGOUT)

1211+ ZVISNAP)

1212+ ZV(RETURN)

1213+ ZY(OeLYSIMI4)

1214+ =C*AP?

1215+ ZY(O+IMAL)

1216+ ZC*ZBATCH®

1217+ ZY(O+LMSG3e4)

1218+ SY(O+IMAZ)

1219+ ZCeAC®

1220+ ZC APITMS Y

1221+ TH14°

1222+ ZC*APITS °*

1223+ ZY(D+LIOMZ24y)

1224+ ZY(O+LIOMI+4)

1225+ ZC*70*

1226+ ZC*99°*

1227+ =C*01°

1228+ zgc*12°*

1229+ =c*31°*

1230+ ZIY(O*LMKMSGLL4)

1231+ ZY(O+LMSG244)

1232+ TY(OeLMSGUY)

1233+ SY(GeLMSCS5+4)

1234+ ZYLOSLMSGOY)

1235+ ZYLO+LMSOTey)

1236+ SYEO+LMSGE L)

1237+ =ZC*APCHK®

1238+ -C*18(0°

1239+ =Cc* *

1240+ ~C*ADD"*

1241+ Pty

1242+ =C*0GO*

1243« z¢c*aooco”

1244 ¢ zP*0"

1245, =C*0gl"*

1246+ ZC*SCREEN FORMAT®

1247+vssSL EQu % JEND OF PROGRAM

1369 WORK Y$SWORK } +MORK AREA
V13704892040 400840 25RO SRS AR EERE BV AXLA AR FE RS X ER AR AR R A KB ARSI BE AR AR AR KRS
1371+ WORK AREA *
I1372¢ 8000208 000 AR RS R PR RP VR LSRR EERE By B R SR A PR AL FEAT R R4 X BV S RE RS X%
1373+W0RK DSECTY

1374+STINMS DS A «START TIME (MILLISECONDS)

1375+ET1MS DS A END TIME (MILLISECONDS)

1376+8GET DS H NUMBER OF GET

1377*8GETUP 0s H . GETUP

1378+8PUT DS H . PUT

1379+9INSERT DS H o INSERT

1380+SAVE DS 18F ,PROGRAM SAVE AREA

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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ri3810PLIST 333 4R JPARAMETER LIST FOR "CALLS"™

1382+MWHO DS CL3 LUSER INITIALS

1383+U0RK] DS 20 JWORK FIELD

1384+PASSKEY EQU WORK1 45 LSECURITY RECORD FILE KEY
1385¢J0FILE DS CL20 «LAST FILE 170

13864 10KEY bsS CL20 +LAST FILE 170 KEY

1387+10STS 0.9 CL4 LAST FILE I/70 STATUS

13884T0RET DS CL]1 +FILE NOT AVAILABLE-RETURN

1389+ERR bs CLl _ERROR FLAG

1390+YYMMDD DS (L6 DATEL

1391+ HHMMSS DS CL6 TIME

1392 RJUSAVE DS A

1393 DVYSAVE DS A

1394 YRAILS DS cLZ26

1395 TRAILeEl OS A

1396 TRAILSZ2 DS A

1397 Y$SSWORK +SDMPS WORK AREA
1398+»

1399+ 2020t kdhtdr SDMPS WORK AREA #800i 0t Sy kydaapdedadd stttk s ttatitn
1400+»

1401+ SCRNUM 0s D +SCREEN NUMBER

1402+SCREENE  EQy SCRNUM*4 , 4

1403+SCREENKW DS CL180 +SCREEN WORK AREA

1404 +MAXITL EQU SCREENW 42 JMAXIMUM INPUT TEXT LENGTH

1405+ 2

1406+ s sxxr s nneds SOMPS 1/0 ARLCAS

14C7+2

1408+UDATA EQu *

1409+0UT3IMSG  EQU ¢ JOUTPUT MESSAGE CATA

1410+FILL DS CLY1 «OUTPUT FILL CHARACTLR

1411+ INIMSC EQuU » _INPUT MESSAGE DATA

1412 *

1413 »xxsxxasnshxkx UNPROTECTED UATA

1414 =

1415 USTART EQu *

1416 UTRAN DS cLS TRANSACTION CODE
1417 USNAP 0s cL1 SNAP CODE

1418 IMAL £EQu %-USTART

1419 UADD DS cLy ADD

1420 UCHG DS cL1l CHANGE

1421 UEND DS cL1 END

1422 UTYPE DS CcL1 CHECK TYPE

1423 UCHECK DS cLS CHECK NUMBER

1424 UTRANI (339 cL1

1425 IMA2 EQu %-USTART

1426 UVENDOR DS cLS VENDOR CODE

1427 UTRANZ2 DS CL1

1428 IMA3 £EQu x-USTART

1429 ULEGEND OS cL2S CHECK LEGEND

1430 UNANME DS cL26 PAYEE NAME

1431 UADDRI DS cL25 PAYEE ADDRESS LINE 1}
1432 UADDRZ2 0s cL2S PAYEE ADDRESS LINE 2
1433 uclty DS cL2S PAYEE ClTy AND STYATE
1434 uUzipr BS cLS PAYEE ZIP CODE

1435 UAMOUNT DS CL1O CHECK AMOUNT

1436 UDATE DS cLé6 CHECK DATE (MMDDYY)
1437 UOVERIDE DS cLS OVERRIDE CHECK KNUMBER
1438 UTRAN3 DS cL1

1439 LUDATA EQU *=UDATA-]

1440 USTOP DS ctl

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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1441 »

1442 *2staxss3d 0459 PROTECTYED REPLACEMENT DATA
1443 =%

1444 PDATA EQU %*
1445 PSTARY EGQU »
1446 PADL DS cLl}
1447 PCHG DS cL1
1448 PEND DS cL1
1449 PCHLCK ns cL1
1450 PVENDOR DS cL1l
1451 PLEGEND DS cL1
1452 PNAME DS L1l
1453 PADOR1 0s cL1
1454 PADOR2 DS CcL1
1455 PCliy Gs cL1l
1456 PZ1IP BbS CL1
1457 PAMOUNT DS Ll
1458 PDATE DS cL1
1459 POVERIDE DS cLi
1460 PMSOKI 0s cL80
1461 LPDATA EQu «-PSTART
1462 PSTOP DS cL1

1463 2o XA RN pd R o 2B AR SR AR O R AR VI N AN R E IR S A GO BB AT AIBH AL R E RGPS I I G R GG SR GG
l464 » RECORD AREAS

1065 24 XA KDL LRLRDEE ARV E R CRDAB BT BRI RLXT AT A SRR RV VRO AC D RR AR AR EERT R Z Rk g
1466 Y$$SY104 +SFCURITY RECORD

1467+ %

1468+ vx oo exandy TABLE MASTUw RECORD

1469+

1470+ KTASLEMT DS CLSE

1471+RTABLEMT DS cL80

1472+TABSTS EQU RTABLEMT+08,1 STATUS

1473+LIM]1TY EQU RTABLEMT+15,1 PASSWNORD LIMIY
1474+ TERMTAB EQU RTABLEMT+16 TERMINAL FIELDS

1475 =

1476 »xsxa¢xe APCDO2 VENDOR MASTER

j477 »

1478 KVENDORM DS CLS

1479 RVENDORM DS CL1S9

1480 VMNAME EQuU RVENDORM+5,26 NAME
1481 VMADDR1 EQU RVENDORM*31,25 ADDRESS 1
1482 VMADDRZ EQU RVENDORM*57,25 ADDRESS 2
1483 vMClTY EQU RVENDORM+*83,25 CIty
1484 vMZ21P EQuU RVENDORM+109,5 Z1P CODL
1485 =

1486 *y%yp%2%*s PEOLIO PERSONNEL MASTER

1487 =

1488 KPAYROLL DS CLS

1489 RPAYROLL DS cL42}

1490 PMNAME EQu RPAYROLL+12,26 NAME
1491 PMADDR1 EQU RPAYROLL*41,25 ADDRESS
1492 PMCITY £EQu RPAYROLL*70,25 CITy
1493 PMZIP EQU RPAYROLL*99,5 ZIP CODg
1494 PMBRW EQuU RPAYROLL+200,3 BRANCH OF WORK
1495 x

1496 syp%pasp®gsssr ACCOUNTS PAYABLE

1497 »

1498 KACCTPAY DS cL1S

1499 RACCTPAY DS CL16s

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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1500 »
1501 =» AP10C HEADER
1502 =
1503 APAMT EQuU RACCTIPAY+29,5
1504 HACCTPAY DS CL16S
1505 APHRID EQu HACCTIPAY, 2
1506 APHREPTY EQU HACCTPAY®16,5 PD2 REPORT TOTAL
1507 APHEATCH EQU HACCTPAY*21,5 PD2 BATCH TOTAL
1508 APHCHKCT EQU HACCTPAY*26,5 CHECK COUNTER
1509 APHIYPE EQU HACCTPAY+31,1 CHECK TYPE
1510 APHCHECK EQU HACCIPAY®32,5 CHECK NUMBER
1511 APHODATE EQU HACCIPAY*37,6 CHECK DATE
1512 APHVENDR EQU HACCTPAY 43,5 CHECK VENDOR
1513 APHITMT EQU HACCTPAY+53,5 PD2 1TEM TOTAL
1514 APHITMC EQU HACCTPAY+58,3 ITEM COUNT
1515 APHAMTY EQu HACCTPAY+48,5 PD2 CHECK AMT
1516 APHNAME EQU HACCIPAY+61,26 NAME
1517 APHLEGND EQU HACCTPAY+87,26 LEGEND
1518 APHPRNT €EQuU HACCIPAY+113,1 PRINT
1519 APHBATHN EQU HACCTPAY+114,3 BATCH NUMBER
1520 APHCHKS EQU HACCTPAY*]17,3 NUMBER OF CHECKS
1521 APHVODS EQU HACCIPAY+12),3 NUMBER OF vO1IDS
1522 APHERRS EQuU HACCJPAY+123,3 NUMBER OF ERROR PASSES
1523 APHITMS £QuU HACCTPAY+12644 NUMBER OF ITEMS
1524 APHQLD EQU HACCIPAY+130,5 PD2 OLD CHECKX AMOUNT
1525 APHCASH EQU HACCTPAY+135,5 CASH TOTAL
1526 APHACCR EQU HACCTPAY+14Q,5 ACCRUAL TOTAL
1527 APHERR £Qu HACCTPAY+145,1 FRROR CGDE
1528 APHAOC EQU HACCTPAY+146,1 ADD OR CHANGE
1529 APHDONE EQU HACCTIPAY+147,1 COMFLETION
1530 »
1531 ss23#2%% AP1J3 CHECK
1532 »
1533 CACCTpAY DS cLl6S
1534 APCRID £EQu CACCTIPAY,?2 wACH
1535 APCIYPE EQU CACCIPAY=+2,1 TYPE
1536 ApCCHECK EQU CACCIPAY+3,5 CHECK NUMBER
19537 APCIDATE EQU CACCTPAY+]16,4 PDC TRANSACTION DATE
1538 APCDATE EQU CACCTPAY+20,4 P00 DATE
1539 ApCVENDg E£Qu CACCTPAY+24,5 VENOOR
1540 APCAMT EQuU CACCTIPAY+29,5 PD2 AMOUNT
1541 APCNAME EQU CACCIPAY+34,26 NAME
1542 ApCADOR] EQU CACCTPAY+b60,25 ADDRESS 1
1543 APCADDR2 EQU CACCIPAY+85,25 ADDRESS 2
1564 APCCITY EQU CACCTPAY*113,26 CIlly
1545 ApC21P EQu CACCIPAY+136,3 PDC ZIP CODE
1546 APCLEGNp gQuU CACCTPAY+139,25 LEGEND
1547 APCPRNT £EQU CACCIPAY+1l6u4,1] PRINT
1548 OMA Y$SOMA 2568 +OUTPUT MLSSGE ARER
1549+E W EQy % +END OF WORK AREA
1621 CODA Y$$CODA +CONTINUITY DATA AREA
162240 %5 53220 A AR XX B X E R M ABEE I TR XIS SRS RO RS A AR Y BE XSS B AP DXL G A BB EOR PR RRR
1623+ CONTINUITY DATA AREA *
162U+ 2 4GRS RERVEREAE R R DR T L B A X R IP XXX BX A RS AR TS FE IS BV R PP A PR R AU YR R G Aok
1625+C0A DSECTY
1626+ DS OH
1627 END

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with
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LINE SOURCE STATEMENT 0S/3 ASM .

2 APITHMS STARY ©

R R T e P L I I P T P P T Y ¥ )

4y » AUTHOR : R L LEONARD

5 = DATE : 28 MARCH 1980
6 * SITe ¢ GAY £ TAYLOR INC.,WINSTON-SALEM,NC,27102

7 = PURPQOSE: TO ENTER AND VERIFY ITEM CHARGES FROM AP CHECKS
8 *x CHANGE LOG:

AP T T I I I R R R R R e Y P It Rt T2 R TR RS
10 Y$SSSTART «STARTING CONVENTIONS
12+v3%8 EQu * JSTARTY OF PROGRAM
13+»
14esxssecenasnses REGISTER EQUATES
15¢%
16+R0 EQu 0
17+R1 EQU l
184R2 EQuU 2 +PI1B COVER
19+R3 EQU 3 +IMA COVER
20+R4 EQU 4 +WORK COVER
21+RS EQU 5 +OMA COVER
22+R6 EQuU & +CDA COVER
23+R7 EQU 7 JINTERKAL ROUTINE L INKAGE
24+R8 EQu 8 +I1/0 - NORMAL RETURN ADDRESS
25+R9 EQu 9 170 - ERROR RE TURN ADDRESS
26+R1U EQu 10 <PROGRAM COVER #3
27+*R11 EQUL 11 +PROGRAM COVER #2
284R12 EQU 12 +PROGRAM COVER #l
29+R13 EQU 13
30eR1Y EQu 14
31+*R15 EQu 1s
32+x
33+snsreansnsandx ESTABLISH PROGRAM COVERING
34+
35+ USING *,R12,R11,R10 PROGRAM CODE
36+ USING ZA#DPIB.R2 .P1B
37+ USING ZA8IMH,R3 .IMA
38+ USING WORK R4 +WORK
39+ USING ZANOMH,RS .OMA
40+ USING CDA4R6 «