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IMS ACTION PROGRAMMING IN COBOL AND BAL 

Preface 

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

Before you start wnt1ng action programs, you should understand 
basic IMS concepts as described in the information management 
system (IMS) concepts and facilities, 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: 

• Extended COBOL supplementary reference, UP-8059 

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

• Assembler programmer reference, UP-8227 

Information in this manual is divided into six parts: 

PART 1. INTRODUCTION 

• 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 multithread environments . 
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PART 2. BASIC IMS ACTION PROGRAMMING 

• Section 2. General Rules for Coding Action Programs 

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

• Section 3. Communicating with IMS 

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

• Section 4. Receiving Input Messages 

Describes the input message area including the formats, 
contents, and use of the input message control header 
format for COBOL and BAL programs and the description of 
input message text. 

• Section 5. Processing Data Files 

Tells how to access and update data files. 

• Section 6. Sending Output Messages 

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

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 to 
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 neede.d 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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• 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. 

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

Contains complete compiler 
flowcharts of sample BAL 
throughout the manual. 

listing 
action 

with accompanying 
programs discussed 

• Appendix D. Status and Detailed Status Codes 

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

• Appendix E. Generating Edit Tables 

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

• Appendix F. Device Independent Control Expressions and 
Field Control Characters 

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

• Appendix G. Differences Between Extended COBOL 
and 1974 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 OS/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 II user guide, UP-9206 

• 

• 

Describes how to write action programs 1n RPG II, 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 
(OMS) data base from IMS . 
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IMS ACTION PROGRAMMING IN COBOL AND BAL 

INTRODUCTION 

1 . Transaction Processing 
in the IMS Environment 

1.1. INTRODUCING IMS 

The SPERRY UNIV AC 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 
process messages 

languages used -
BAL, COBOL, RPG II 

Purpose of this manual 

Read IMS concepts 
and facilities 
manual first 

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

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

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. 

Before reading further, be sure you understand IMS concepts. 
They are described in the IMS concepts and facilities user guide, 
UP-9205 (current version). You should also be able to code 
standard COBOL or BAL programs. For more information -0n 
programming in these two languages, see the current versions of: 
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• Extended COBOL programmer reference, UP-8059 

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

• Assembler programmer reference, UP-8227 

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

• 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 II action programming. 

• 

• 

• 
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IMS TERMS 

1.3. BASIC IMS TERMS 

Action defined 

What action 
programs do 

Transaction defined 

Example -
simple 
transaction 

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

An action always consists of three activities: 

A transaction is one action or a series of actions. 

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

r 
r---------------1-TRANSACTION CODE 

INPUT MESSAGE --r-{ CKACCT 2-412- 733 ---------i-- ACCOUNT NUMBER 
0 

I ACTION PROGRAM I 
0 { CURRENT ACCOUNT BALANCE 

OUTPUT MESSAGE -t--
*PROC ES S ! NG COMPLETE* 

= $869.22. 

.) 

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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dialog 
transaction 

Transaction codes 
initiate 
transactions 

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

.-----------------+- TRANSACTION CODE 

INPUT MESSAGE---f-{ CU,ST 35567 ------------+-CUSTOMER NUMBER 
0 

I ACTION PROGRAM I 
0 J AMOUNT DUE = $79.25. 

OUTPUT MESSAGE -+- ' 

INPUT MESSAGE 
0 

I ACTION PROGRAM I 

ENTER PAYMENT AMOUNT S25j33 

0 { NEW BALANCE 
OUTPUT MESSAGE -+-

*PROCESSING 

IS $53.92 

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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TRANSACTIONS 

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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SPECIFIES 
NORMAL 

TERMINATION 

Figure 1-3. Normal Termination 

1-6 

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. 

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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TRANSACTIONS 

Figure 1-5. Delayed Internal Succession 

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

Figure 1-6. Immediate Internal Succession 

Use immediate succession to tell IMS that the current action 
program processed an input message but is not producing an 
output message. When it terminates, its successor action 
program immediately takes up where processing left off, 
produces an output message and terminates. In immediate 
succession, there is only one input and one output message. 
Thus, two action programs are processing a single action. 
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With these four types of termination or transaction structures 
there is a good deal of flexibility in structuring transactions. There 
are basically no limitations 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. 

Figure 1-7. Dynamic Transaction Structure 

• 

• 

• 
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ACTION PROGRAM PROCESSING 

1.5. WRITING EFFICIENT ACTION PROGRAMS 

Reentrant or 
sharable code 
most efficient 

Reentrant code 

Shared code 

Serially reusable code 

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

A reentrant program is completely sharable, and none of the 
code is self-modifying. BAL 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 1 ACTION 2 

<·------1 

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. 

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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Programming clear 
messages 

MAIN STORAGE 

ACTION 1 

ACTION 2 

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. 

• 

• 

• 



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 1-11 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

INTERFACE AREAS 

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: 

!> Input message area (IMA) • Continuity data area (CDA) 

• Output message area (OMA) • Work area (WA) 

!> Program information block (PIB) • Defined record area (ORA) 

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 PROGO 1 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 

OUTPUT 
MESSAGE 

AREA 

CONTINUITY 
DATA AREA 

WORK 
AREA 

INPUT 
MESSAGE 

AREA 

DEFINED 
RECORD 

AREA 

Figure 1-8. Activation Record in Main Storage 
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Figure 1-9 shows the relationship between an action program 
and its interface areas. 

ACTIVATION RECORD 

PROGRAM 
INFORMATION 

BLOCK 

OUTPUT 
MESSAGE 

AREA 

CONTINUITY 
DATA 
AREA 

Figure 1-9. The Action Program and Its Interface Areas 

• 

• 

• 
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COPY AND MACRO LIBRARIES 

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 

PROGRAM 

LINKAGE SECTION. 
01 P-1-B. COPY PIB. 

01 1-M-A. COPY IMA 

01 0-M-A. COPY OMA . 

Receiving interface areas in In 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, 
$Y$MAC. You issue macroinstructions to copy these formats 
into your program. 

ACTION 

PROGRAM 

USING ZA#DPIB, R3 

ZM#OPIB 
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COPY AND MACRO LIBRARIES 

CALL function 
interface 

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

• 

• 



• 

• 

• 

BASIC IMS ACTION PROGRAMMING 

p 
A 
R 
T 

2 



---~----------------

• 

• 

• 
--~----



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 2-1 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

COBOL ACTION PROGRAM CODING STRUCTURE 

2. General Rules for Coding 
Action Programs 

2.1. COBOL ACTION PROGRAM STRUCTURE 

No differences 

Omitting input-output 
section 

Omitting the file section 

Files described in 
IMS configuration 

Though COBOL action programs are similar to conventional 
COBOL programs, certain differences characterize them. 

Identification Division 

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

Environment Division 

The first important difference is in the environment division. 

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

Data Division 

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

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

linkage section required 

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

INCORRECT 

DATA DIVISION. 

WORKING-STORAGE SECTION. 

77 ERR-INDICATOR PIC XC19). 

01 ERR-MSG-LITS. 

02 ERR-1 PIC XC19). 

02 ERR-2 PIC X(19). 

02 ERR-3 PIC XC19). 

0 m-4 'IC •1191.~ 
LNo VALUE CLAUSEsj 

CORRECT 

DATA DIVISION. 

WORKING-STORAGE SECTION. 

77 DMOALT PIC X(6) VALUE 'DMOALT'. 

01 ERR-MSG-LITS. 

02 ERR-1 PIC XC19) 

mrm11111,1,1, 
02 ERR-2 PIC X(19) 

02 ERR-3 PIC XC19) 

02 ERR-4 PIC XC19) 

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

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

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

• 

• 

• 
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DATA DIVISION. 

LINKAGE SECTION. 
01 P-I-B. COPY PIB74. 
01 I-M-A. COPY IMA74. 
01 W-A. 
01 0-M-A. COPY OMA74. 
01 C-D-A. 
PROCEDURE DIVISION USING P-I-B I-M-A W-A 

0-M-A C-D-A. 

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

Procedure Division 

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

Because parameters in the USING list are positional, you must 
code them in the prescribed order shown in Figure 2-3. 

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

PROCEDURE DIVISION USING PROGRAM-INFORMATION-BLOCK 
INPUT-MESSAGE-AR 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 
COBOL verbs 

Example 

Ending an action program 

Action programs do not use standard 1/0 COBOL verbs in the 
procedure division. Instead, they issue CALL function statements 
to IMS. (See Section 5.) 

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

INCORRECT 

PROCEDURE DIVISION USING 

PROGRAM-INFORMATION-BLOCK 

INPUT-MESSAGE-AREA D 

OUTPUT-MESSAGE-AREA. 

BEGIN-ROUT. 

OPEN MYFIL. 

READ MYFIL. 

MUST BE CALL FUNCTION, 

NOT COBOL VERB 

CORRECT 

PROCEDURE DIVISION USING 

PROGRAM-INFORMATION-BLOCK 

INPUT-MESSAGE-AREA D 

OUTPUT-MESSAGE-AREA. 

BEGIN-ROUT. 

Figure 2-3. Accessing a Data File 

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 

• 

• 

• 



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 2-5 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

COBOL ACTION PROGRAM CODING STRUCTURE 

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 
characteristics 

• absence of an input-output Section; 

• absence of a file section; 

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

• CALL functions to access and manipulate files; and by the 

• 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 

IDENTIFICATION DIVISION. 
PROGRAM·ID. program-name. 

(Any optional entry) 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. UNIVAC OS3. 
OBJECT-COMPUTER. UNIVAC OS3. 
SPECIAL-NAMES. 

(Any OS/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. 
01 data-name-2 

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

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

[LINKAGE SECTION.] 

<No control area description) 

PROCEDURE DIVISION. 

ACTION PROGRAM STRUCTURE 

IDENTIFICATION DIVISION. 
PROGRAM-ID. program-name. 

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

CNo special names) 
(No input-output section> 

DATA DIVISION. 
CNo file section) 

[

WORKING-STORAGE SECTION_] 
17 data-name. 

LINKAGE SECTION. 
01 PROGRAM-INFORMATION-BLOCK 

01 INPUT-MESSAGE-AREA 

[01 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 

Illegal syntax 

For example, you identify your action program as follows: 

IDENTIFICATION DIVISION. 
PROGRAM-ID. CREDIT. 

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

II EXEC LNKEDT 
1$ 

I* 

LOADM ,\'fi'll\~'. 
INCLUDE 11111'1)[ 

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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Reserved words 

11/egal verbs with 
working-storage items 

Precautionary 
diagnostics 

Extended COBOL 
language restrictions 

The following reserved words are illegal 
programs. For language restrictions 
programs, refer to G.6. 

in 1974 COBOL action 
on extended COBOL 

ACCEPT MESSAGE COUNT SEGMENT-LIMIT 
SEND ALTER 

CALL identifier 
CANCEL 
CLOSE 

SORT 
START 

COMMUNICATION SECTION 
DECLARATIVES 

STOP 
SYSCHAN-n 
SYSCONSOLE 
SYSFORMAT 
SYSIN 

DELETE 
DISABLE 
ENABLE 
EXHIBIT 
FILE SECTION 
INPUT-OUTPUT SECTION 
MERGE 
OPEN 
READ 
RECEIVE 
RELEASE 
RETURN 
REWRITE 

SYSIPT 
SY SLOG 
SYSLST 
SYSOPT 
SYSOUT 
SYSSCOPE 
SYSTERMINAL 
SYS WORK 
TRACE 
WRITE 

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

ACCEPT 
ADD 
COMPUTE 
DIVIDE 
INSPECT 
MOVE 
MULTIPLY 

PERFORM (varying) 
SEARCH (varying) 
SET 
STRING 
SUBTRACT 
TRANSFORM 
UNSTRING 

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

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

• 

• 
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2.4. BAL ACTION PROGRAM STRUCTURE 

Activation record definition 

DSECTs generate 
interface area 
descriptions 

BAL coding for interface 
areas 

Function call 
macroinstructions 

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

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

USING ZA#DPIB,R9 
ZM#DPIB 

USING ZA#IMH,R12 
ZM#DIMH 

USING WA,R6 

USING ZA#DOMH 

USING CDA,R4 

Figure 2-5. Describing Interface Areas in a BAL Action Program 

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

Program information block address 

Input message area address 

Work area address 

Output message area address 

Continuity data area address 

ACTION 

• PIB ADDR 
• IMA ADDR. 
• WA ADDR 
• OMA ADDR 
• CDA ADDR 

• 

• 

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

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

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

• Registers assigned to the addresses of interface area 
DSECTs 

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

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

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

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. 

How action programs use The work area is an interface area that you often use when your 
the work area 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. 

How IMS uses the 
output message 
area 

How IMS uses the 
continuity data 
area 

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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ACTIVATION RECORD 

IMS uses the defined record area to reference defined records. 
Your action program can't access a defined record area (ORA) 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: 

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

Action program scheduling • schedules and loads the action program needed to process 
the action. 

COBOL action program 
receiving area 

COPY statement 

Extended COBOL copy 
library names 

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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When you use the 1974 American National Standard COBOL 
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. 

IMS 

INPUT MESSAGE 

INFORMATION 
BLOCK 

OUTPUT 
MESSAGE 

AREA 

CONTINUITY 
DATA AREA 

INPUT 
MESSAGE 

AREA 

DEFINED 
RECORD 

AREA 

01 P-1-B. COPY PIB74 
01 1-M-A. COPY IMA74.--I--' 
Q1 W-A. 
01 0-M-A. COPY OMA74. 
01 C-D-A. 
PROCEDURE DIVISION USING 
P-1-B 1-M-A W-A 0-M-A 
C-D-A. 

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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ACTIVATION RECORD 

A BAL action program accesses the activation record interface 
areas via macroinstructions that call DSECT s from the $Y$MAC 
system macro library or a user macro library. The ZM#DPIB 
macroinstruction calls the ZA#DPIB DSECT, the ZM#DOMH 
macroinstruction calls the ZA#OMH, 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. 

TRANSACTION CODE 

INPUT 
MESSAGE 

AREA 

$Y$MAC 

Figure 2-7. IMS/BAL Action Program Interface. The ZM#DPIB, ZM#OOMH, 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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PROGRAM INFORMATION BLOCK DESCRIPTION 

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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PROGRAM INFORMATION BLOCK DESCRIPTION 

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

2. WHAT ELSE CAN YOU TELL ME ABOUT MY 1/0 OPERATION? 

3. WHAT TYPE IS MY DEFINED RECORD? 

4. WHA rs MY NEXT ACTION PROGRAM'S NAME? 

5. HOW AM I GOING TO TERMINATE THIS ACTION? 

6. WILL I SET A NEW ROLLBACK POINT AT ACTION TERMINATION? 

7. AM I HOLDING RECORD LOCKS? 

8. WHEN DID THIS TRANSACTION OCCUR? 

9. WHAT IS MY DEFINED FILE NAME? 

10. WHAT IS MY DEFINED RECORD NAME? 

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

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

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

14. DO I NEED TO INCREMENT MY RECEIVING CONTINUITY AREA? 

1 5. WHEN DOES EACH ACTION ST ART? 

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

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

• 

• 
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COBOL PIB FORMAT 

3.2. COBOL PROGRAM INFORMATION BLOCK FORMAT 

Copying P/B format 
into Linkage Section 

When you write COBOL action programs, you must copy the 
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 

Extended COBOL PIB 

Use the name PIB74 to copy the program information block 
format for 1974 American National Standard COBOL into your 
linkage section. If you write your action program in extended 
COBOL, use the name PIB . 

COBOL header format 
for PIB 

Figure 3-2 shows the COBOL program information block format 
for 1974 American National Standard COBOL. Note that the data 
names for TODAY and HR-MIN-SEC are different in extended 
COBOL. 

J2 STATJ5-CCOl FIC 9(4) COMP-4. 
JZ D£TAllED-SlATU5-(00E PIC 9(~) CvMP-4. 
G2 RECOkD-TYPL ~ECEFI~ES OETAllEO-STATUS-CODE. 

C3 PklDICTED-RlC~RD-TYPE FIC x. 
C3 DLllVLRlO-RlCORO-TYPl PIC x. 

~l SUCCLSSOR-10 PlC X(~J. 

~~ TERMlNATlON-lNLICATOR P!C Xe 
:z LOCK-ROLLBACK-INuICATOH PIC x. 
CZ 

oz 
' ""'"-

J2 
.. ., 
.;, 
'"'. .,. 
v ... 
,... .., 
'-'"-
~ ~ 

:.,,._ 
-. .., ...... 

1RAN~ACTl0 tr l 0 • 
C3 Yt. AR PH. 9 (I; , COt-'P-4 • 
C3 HiDAY PIC 9 Cit I COMP-4. CD 
.::: 3 Ht<-MI t.-SE\. PIC 9 ( ~ , COMP-'+• ® 
LATA-CEf-RLC-NA~L p h. x '1). 
Li L f I ,._ E li - f I L E - t ~ A M £. PIC x ( 7). 

STANuAhD-HSC-Ll~l-LLNGTH PIC 'Hot J COMP-4 • 
~TANuARD-HSG-~L~b[R-LINE~ PIC 9C4J COMP-4 • 
WOHK-AREA-LE~GlH PIC 9(4) COMP-4. 
COhT1NUI1Y-CAT~-INPU1-Ll~ETH PIC 914) CCHP-4. 
CONTlNUITY-~ATA-vUTPUT-L[N~TH PlC 9141 LOMP-4. 

t: IC 

Figure 3-2. 1974 American National Standard COBOL Format for Program 
Information Block (Part 1 of 2) 
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COBOL PIB FORMAT 

J2 CONT!~UITY-DATA-hR[A-INC PIC 9(~) C~MP-4. 

02 succ~s5-uNIT-ID. 

Tk~hSACll~~-CAT(. 

C-t y E i.I~ ... :re '} 9. 

:t.e MOt1 l H FI..; 99. 
:-. TOLAY F IC 99. 
TlP-'L-vF-C~Y. 

'.J"t HOUR PIC 99. 
J't ;Hr.u Tc F IC 99. 
: It ~ElONL t' I C 'i 9. 
F .i.Lllk PlC )I;. XA • 

J2 ~CURCl-TLl<hh•Al-CHAF:S. 

, .. ..., 

NOTES: 

C 3 SJ l! H CE - TE k ti H.t. L - TY PL P IC X • 
C3 S0Uk(l-l[K~-~~G-LI~E-LlhlTH 

:: 3 S 0 UR Cl - 1 ft< v - M ~ G- ~·u fill£. k - LINE S 
._3 SOL'kC1..-Tli·d1-Allfd61Jl[.;. PT~ x. 
LLl~-rlCUL PIC X. 

P I C 9 ( 4 ) C 0 MP - 11 • 

PlC 9 (4) COMP-4 • 

CD 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) 

3-4 

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 

3.3. BASIC ASSEMBLY LANGUAGE PROGRAM INFORMATION BLOCK FORMAT 

Generating PIB DSECT 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 

BAL format for PIB Figure 3-3 shows the format of the ZA#DPIB DSECT that the 
ZM#DPIB macroinstruction calls into your action program from 

ZMlluPlb 
ZAlluPlB 
ZAllPSC 

* 
* * * 
* ZA11PTSUC 
ZAllPTl'.[Y 
ZAllPTLOF 
ZA:tPThEQ 
ZAllPT.iOL 
ZA#PTlUP 
ZAllPTlMC 
ZA#PP~C 

* 
* * * 
* ZAllPONOI 
ZA#PO;::BI 

* ZA#PCl-IAN 

* 
* * * 
* 

the $Y$MAC system library . 

FROC 
t.AM l 
CSECT PROGkAM-lNfOkHtTIO~-BLOCK 
LS H STATUS-CJDE 

EOUA1[5 fOt< ZAflPSC 

E.QU St:CCLSSFUL RLQULST 
[QU l lNllALiu KEY 
E.QU .. u.u Gf f ILE 
ECl u 3 INllALIL I-IE. QUEST 
E.OU 4 1/0 L ~RCR 
E.OU !:i lNllALl~ UPDAlf CURM 01'\L Y) 
ECU ti H'C Ll<kOR 
cs ti OETAlLLL-STATUS-COCf 

tQUATE~ FOk LA~PLSC t~hE~ STATUS IS IN~ALID KlY ONLY) 

EQU 
E.OU 

E:JU 

X'll' 
X'L2' 

X'l4' 

NO luE~Tlfl[k SUPPLilO 
IC~~TlfILP I~ TOU LONG 

IOE~TlfllW 1~ GUT or ~ANGE 

EQUATES FOt< lAl!PuSC (lolliE.N STi.TUS IS lNwALil.l hl1o1UEST (,~;LY) 

Figure 3-3. BAL Format for Program Information Block (ZA#DPIB DSECT) 
(Part 1 of 3) 
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BAL PIB FORMAT 

ZA.1PrPAk EQU 
ZA#PCCOlJ EQU 
ZA#PDVAL LOU 
ZA#PDSHR EOU 

* 
ZAllP!:luH lQU 

ZA #PDOPN f;.QU 
l A# PD 1 Y P EQ U 
ZA#PDLOC EQU 

* 
lA#PDlUP EOU 
lA#PDlLL EQU 
ZA#POASS [QU 
ZA#POHOD EQU 

* 
ZA llPOCAP LOU 

* l A #PD SP..\ EQ U 

* ZA#PCuPLl ECU 
lA#POSlJP E.QU 

* 
l A# P 0 l\E C EO U 

* 
* 

.i. 

b 

7 
& 

9 
1 :; 
11 
12 

13 

14 

15 
l7 

18 

SPERRY UNIVAC OS/3 3-6 
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INCUkk[CT NUMtilR er ~ARAMETERS 

FUhCTI~N cco~ OUT er LlGAL PANGf 
lNLOWhlCT PA~AHETEF VALUE 
SHARLU RECOR~ NOT I~ USE CY TRANS. 
OUPL~CATl Kft O~ Jl\SLRT fVS/9 ONLY) 
f Ill NOT Ulfll\lD 
FILE "<OT OPt::r-. 
FU"4CTI~N INVAllD FCk TYPL OF FILE 
RECO~LlS NOT LOCKED 
UPDATE SuPPRlSSED FOR FILES CVS/9J 
PUT OR DlLETL NOT PRECEDED BY G[TUP 
ILLE&AL FUNCIIO~ RECUESTEO 
FILE NOT ASSlGNEU TO THIS ACTION 
REQUlRlD ~CDULE NOT CONFIGUPED 
NOT USEC ON VS/9 
flll CAPACITY EXCElCf..C ON INSERT 
NOT USED O~ VS/9 
IhSUfflClE"4T SPACE I~ MAIN STORftG[ 
NGT USEC ON VS/9 
UPCATE NOT PLRHITTED IN CONF. 
UPCATE SUPPRlSSED FOR FILES 
NOT USED ON vS/9 
hlCORu ALRE~uY LOCKEO CS/T ONLY) 
NCT USED ON wS/9 

* * * ECUAlf..S FOK LA11P1,;SC 11.i-tll\ STATUS IS !Ml'.: ERROh LNLY> 

* 
ZAitP~vli.. 

ZAllPODE~ 

Z ii. ::p Dl~E .\ 
ZAllPOu[k 
ZA.iPCL.FL 
ZA#.-S~[ 

ZAllPSlNu 

* * * ZA :IP Sl.N 
LA llPSt•A 
Zi<#PSt-.S 
z A llP sr~1 
ZAl:PSNC 
l A llP S 1•l 
ZAllPLhl 

* * * lAH'LrlIN 
LA1Plkli.i 
ZAt:f'LldH 
lA:!PLtHn 
ZAliPT!D 
ZA #f'L'Llhl\ 
z•,un":f r-.; 

ZA/:PMLL 
Z A #P"t~L 
lAt:Pi.:A 
ZA#PC .. 1:, 
lAliPC...,L 

LOU ~ .. 
lCU q 
EQU ' .J 

EQU (J 

LOU 7 
cs Cle 
cs CLl 
t.OUA Ti..$ f 01< 
(OU ~ • i~. 
C:QU C. •A' 
EiJU ~·~· 
t.CU C'l' 
£QU c. [.;. 
i:.(JU c. r::. 
cs C.Ll 
LCUA l LS ro~ 

~cu \... • /\i • 

CQU c. • () • 
i:.QU C'H' 
EQU C'R' 
;;s ..::Lo 
LS 1.. L 7 
JS CL7 
cs H 
[S H 
- < l...> ii 
JS H 
LCu 
CS 

ZAliP:-,Jr-.:J 

LAllP._Rl 

OUTPUT-TO-l~PUT QUEUING ERROR 
~ISSl~G JR !~VALID GESTINATION 
NO lCAM NETwvRK BUfflR AVAlLABLf 

INVALIJ UUTPUT MlSSAG[ LENGTH 
Sl..CCt...SSOR-10 
llh~INATlON-lNOICATCh 

Mt<~AL TERI". 
Af-.NQRMAL TERI'! 
AE11C'tH'AL TL.R;-1 wITtf S~.AP 

l~ME~IATE lNTE~NAL SUCCESSIOh 
DlLAYE~ INTlnNAL SUCCESSlO"< 
EXTEtt~AL ~UC~ESSIOI'. 

L 0 C. r< - F 0 L lb A Cl\ - lti 0 I LAT C II! 

~~llt. kOLLbALK POI~T,~ELEfS[ LCCK~ 

RGLloAO'. UPDATES 
110 l [. L v C" S I;. 0 
RLLLASt. ~lhU,Nu LOCKS lND!CATOk 
HiH<SACTl01'.-1J 
Of.TA-uLF-RlC-NAME 
lH. F li~E i.,-F l Lt. -N Ar'[ 

STA~uARr-MSG-LI~E-LENCIH 

ST A~u A RL-M S G-NUMtll k -L It<[ S 
a 0 R K - Ah L J. - l El-. G T !l 
CChllNUlTY-UATA-lNfUT-LENGTH 
CDA LE~ : 05/3 ~ASIC 
CONTl~ulTY-~ATA-OUTPUl-L[N~TH 

Figure 3-3. BAL Format for Program Information Block (ZA#DPIB DSECT) 
(Part 2 of 3) 
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ZA#PCLI 
ZAllJ H 
ZAllTM;_ 

cs 
cs 
cs 

ZA llUNlD DS 
ZA#TTTYP CS 

• 

H 
Clb 
CLt> 
cu 
Cll 

• * * • 
~QUATCS fOK ZA~TTTYP 

lAllHCC EQU 
l UT NON EOU 
lAH'.:S 
ZAIHNUV 
ZA#l3~7 

ZA#IO>S 
ZAl114CP 
ZAll14PR 
ZAU4C 
ZAlllEiJT 
ZAlli~L.L 

ZUlMt•l 

EQU 
EQU 
EQU 
EOU 
lQU 

EQU 

U.lu 
ECU 

cs 
l A# TAT T k CS 

* 

(.. f ' 

c' v' 
C'ioi' 
C'N' 
C'3' 
c•c• 
c•u• 
c.•p• 
C'4' 
C'T' 
H 
H 

Cll 

* * * 
* 

EQUATLS FOK ZAllTATJR 

ZA in At.ov EQ U C '~.' 
lAIHASE 
ZAJTAPl.AT 

EOU C'S' 
EQU C'K' 

Z A ;; 1 A ::.. e I\ lQ U 
l A II T A L [ R LO u 

* 

C'A' 
c '~' 

* t; * 
* 

EQUATl'.:. fOw lAtiDJPMD 

ZAi;uDrt-'J cs 
lA ilv T t1 EC.:U 
ZA#PTKA [(JU 
Z A;; Pl r< C EQ U 
ZAltPh.[ LOU 

i::.S 
ll '1hSAAP [OU 
Z A t: P S A A f-' lC U 
ZT ;; rl S A I I. !:.Ci U 
ZAtiPS~V::. CS 

cs 
ZAt:uit.T CS 

LS 

* 

). 

I..• R' 
I..• A• 

c•c• 
C'L' 
:F 
* 
* 
:CL7L 
:iA 
A 
l2A 

CNOP ... , " 
ZA~PLvlH l:.QU *-iArilPlo 
ZA~PLL~ lQU *-~A~UPID 

f..SY::.EU CSL.CT 
UID 

CONTlNUilY-OAlA-AREA-lNC 
CUk~LNT DATE - YYMHCD 
SUCC£SS-UNIT TIHE - HHHMSS 
SUCC~SS-vNIT-UNI~UE-ID 
TEkMINAL TYPt. 

BAL PIB FORMAT 

UTS4C.C CP lU<i HODEJ OR UTS4:JC 
UluG OR UZGO 
UTSZU OR ~DRKSTATIO~ 

UTSlu, TTY, uCT5C~. OR ocr1::~ 

32 71 
CONSOLE 
UTS4C: CP CU£: MODE J 
lJl 54.:C Pk 
UTS4C 
UlS4CC TLXT LDITOR 
TER~INAL-MSG-LINE-LEkGlH 

TERMINAl-MSb-NUHbER-LINES 
TERMINAL ATTkluUTES 

N01'cVIOt.0 
SCf<ELN EYPAS'.> 
KATAKANA 
SCh[[N BYPASS AND hAlAKANA 
l'<O ATTRlbUTES 

DCP MO[;[ 
LlRlCTORY TRANS ROUTI~~ 

PPOGhAM TRAN::, hOUT•G - ACTIVATE 
PRJGRA~ TRANS HOUT'G - ABORT/CAHCEL 
PPOSRAM TRAN::. hOUl'L - [ND 

ACTluN PROGRAM SAVl AREA 
ACTJuN PkOuRAH SAVL A~[~ 

CCNT ACT ANO INTERNAL 
SAV[ AhlA 

H~l=FM EhTRY PT USED BY LNK HOC 

Plb Llr.GlH 

Figure 3-3. BAL Format for Program Information Block (ZA#DPIB DSECT) 
(Part 3 of 3) 
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PIB FIELD: STATUS-CODE 

3.4. CONTENTS OF THE PROGRAM INFORMATION BLOCK 

COBOL data names 
correspond to BAL labels 

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

3.5. OBTAINING COMPLETION STATUS (STATUS-CODE) 

IMS sets value after 
CALL functions 

Testing PIB fields 

Status code meanings 

Testing method 

Each time you issue a CALL function, IMS sets a half-word binary 
value in the ST A TUS-CODE field (ZA#PSC) of the program 
information block to indicate the results of your file operation or 
other requests. 

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

Code (Hex) Meaning 

00 Successful 

01 Invalid key or record number 

02 End of file or unallocated optional file 

03 Invalid request 

04 1/0 error 

05 Violation of data definition 

06 Internal message control error 

07 Screen formatting error 

Testing Status Codes in a COBOL Action Program 

One way to test the status code is to compare the contents of 
the ST A TUS-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 ST A TUS-CODE field for 
invalid record type (status code 1) after a GET function. 

• 

• 



....... ------------------------ -
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• 
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PIB FIELD: STATUS-CODE 

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

PROCESS-ERROR. 
(error routine) 

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 (CU) 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 1/0 error. Figure 3-5 illustrates this 
coding. For status code values related to specific function calls, 
see Appendix D . 

10 16 

ERROR MVC OUTTEXT(4),NEWLINE 
CLI ZA#PSC+1, 1 
BNE IOERROR 
MVC OUTTEXT+4(L'MSGCON2),MSGCON2 
B TERM 

IOERROR MVC OUTTEXT+4(L'MSGCON3),MSGCON3 
MSGCON2 DC C 1 INVALID STATE NAME' 
MSGCON3 DC C1 I/0 ERROR' 

Figure 3-5. Testing the Status Code in a BAL Action Program 
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PIB FIELD: STATUS-CODE 

Receiving Error Returns 

Invalid request 110 errors 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. 

Accepting all error returns 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.) 

Accepting limited error When you want to receive only status codes 1 and 2 in your 
returns 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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PIB FIELD: DETAILED-STATUS-CODE 

3.6. OBTAINING ADDITIONAL STATUS INFORMATION 
(DETAILED-STATUS-CODE) 

IMS sets value after 
CALL functions 

Detailed status codes 
in Table 0-3 

Codes for MIRAM files 

When IMS returns status codes 3, 4, 6, or 7, it also returns a 
detailed status code. The DETAILED-ST A TUS-CODE field 
(ZA#PDSC) of the program information block provides additional 
data about the error. 

Detailed Status Codes for Invalid Request (Status Code 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. 

~ 
DETAILED-ST A TUS-CODE M 

s 

Detailed Status Codes for 1/0 Error (Status Code 4) 

Suppose IMS returns a status code of 4 (1/0 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 01 in the second byte, you 
interpret this as a DM 16 error code with a subcode of O 1. 

Interpreting OM 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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PIB FIELD: DETAILED-STATUS-CODE 

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 1/0 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 1/0 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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PIB FIELD: RECORD-TYPE 

3.7. OBTAINING DEFINED RECORD STATUS (RECORD-TYPE) 

Detailed status code 
redefinition (COBOL 
programs) 

Predicted record type 

Delivered record type 

BAL use of detailed 
status code 

Additional information 

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

The COBOL program information block redefines the 
DETAILED-ST A TUS-CODE field as RECORD-TYPE, naming the 
first byte the PREDICTED-RECORD-TYPE and the second byte the 
DELIVERED-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).) 

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 . 

When your action program is in BAL and you access defined 
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. 

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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PIB FIELD: SUCCESSOR-ID 

3.8. IDENTIFYING SUCCEEDING ACTION PROGRAMS SUCCESSOR-ID) 

Function 

Normal termination 

Other termination 

Subprogram succession 

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'). 

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

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

3.9. USING SUCCESSOR-ID TO DISPLAY ERROR CODES 

Interpreting error codes 

Displaying error code 

Method 

Where displayed 

Conditions generating 
invalid request errors 

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

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.) 

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 
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). 

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. 

Suppose you want to know quickly on which function call an 
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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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. 
01 PROGRAM-INFORMATION-BLOCK. COPY PIB74. 
01 INPUT-MESSAGE-AREA. COPY IMA74. 

PROCEDURE DIVISION 

IMS-CALLS SECTION. 
500-SETL. 

CALL 'SETL' 

500-EXIT. 
EXIT. 

501-ESETL. 
CALL I ESE TL I 

501-EXIT. 
EXIT. 

502-GET. 
CALL 'GET' 

502-EXIT. 
EXIT. 

503-GETUP. 
CALL 'GETUP' 

503-EXIT. 
EXIT . 

USING 

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

IMS-FILENAME 
IMS-FILE-POSITION . 

USING IMS-FILENAME. 

USING IMS-FILENAME 
IMS-RECORD-AREA 
IMS-KEY. 

USING IMS-FILENAME 
IMS-RECORD-AREA 
IMS-KEY. 

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 
TERM I NATION-INDICATOR to terminate the action program with 
a snap dump. 

• 

• 

• 
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3.10. TERMINATING ACTION PROGRAMS (TERMINATION-INDICATOR) 

Determines how action 
program terminates 

CALL RETURN 
ends program 

Use N for last 
action program 

Default value 

Move N to indicator 
after immediate succession 

Function 

When external succession 
is used 

IMS needs to know how your action program terminates. You 
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 
execution of the CALL 'RETURN' statement in COBOL programs 
or the ZG#CALL RETURN macroinstruction in BAL programs. 

Normal Termination (N Indicator) 

In normal termination, the output message is sent to the terminal 
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. 

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. 

External Succession (E Indicator) 

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. 

Sometimes you need to process more than one message to 
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 your 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-ADD Y·N-
CUST-CHG1 Y-N-
CUST-CHG2 Y-N-

Figure 3-7. Using External Succession 

Immediate Internal Succession (I Indicator) 

When you move the value I 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, 

t> 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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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. 

CUST-NO ~~~~ 

CUST-ADD Y-N­
CUST-CHG1 YlllN­
CUST-CHG2 Y-N­
CUST-CHG3 Y-N-

5348 MARIAN RD. 
SEKONDA, WI 68867 

Figure 3-8. Using Immediate Internal Succession 

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

Another disadvantage of immediate internal succession is that 
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 
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 1/0 areas for 
all files referenced in the action. You can reduce 1/0 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. 

$ 50. 00 

$ 300. 75 

BAL DUE $ 593. 74 

Figure 3-9. Using Delayed Internal Succession 

• 

• 

• 
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Multithread error 
message format 

Voluntary abnormal 
termination 
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Abnormal Termination {A a-nd S Indicators) 

When an action program abnormally terminates, IMS: 

creates and sends an error message to the originating 
terminal; 

releases all resources; and 

~ rolls back files where applicable. 

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

TRANSACTION CANCELLED, TERM ID:id TRANS ID:id 
TRANSCODE:code ACTION:name PROGRAM:name 
error-description 

Multithread IMS sends an error message in this format: 

TRANSACTION ABORTED.TRANS ID:id. TERM ID:id. 
TRANS CODE:code.CURR ACTION:name.CURR PROG:name . 
REASON:error-description 

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

In some cases, you may not want an action program to continue 
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 
TERM I NATION-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 resulting 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 results 

Use snap dump to 
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Timer-check interrupt 
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A program-check interrupt can occur, for example, when a 
COBOL action program describes a field as numeric and the data 
is not numeric. This is a data exception program check (error 
code, 07). 

In a BAL action program, the program-check interrupt can occur 
if the action program uses the wrong registers to cover an area. 
This is an address exception program check (error code, 05). 

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. 

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

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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Termination types and 
IMS operations 

Summary 

Table 3-1 
termination 
performed. 

Termination 

External 
Succession 

Delayed 
Succession 

Immediate 
Succession 

Abnormally 
without 
Snap Dump 

Abnormally 
with Snap 
Dump 

lists the termination indicator values, the type of 
each value selects, and the IMS operations 

Table 3-1. Termination Indicators 

Output message is sent to terminal. All resources, 
including current action program, are released. When 
you don't move a value to this field, normal 
termination is assumed. 

Output message is sent to terminal. Any data saved 
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. 

No output message goes to the terminal. Output 
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. 

No output message goes to the terminal. Current 
action program only is released. Successor action 
program is immediately initiated and IMS passes to it 
(intact) the interface areas of the predecessor 
program. 

Sends error message to originating terminal (includes 
value moved to successor-id). All resources are 
released. All files are rolled back. 

Same as A except a snap dump of current action 
program and its activation record is also provided. To 
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: 

• the previous image of the record you were updating; and 

• the rollback point. 

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

Controlling locks and 

rollback 

Single-thread restriction 

Before-images saved 

Position of rollback 
points 

You can control the release or holding of record locks and the 
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 rollback point and release all locks (N) or 
reestablish a previous rollback point and release all locks (0). 

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

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. 
Rollback points can occur at the end of an action or transaction 
depending on the termination indicator used jointly with the lock 
rollback indicator. 

Table 3-2 summarizes the lock rollback indicators, their 
meanings, and applicable termination indicators . 
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lock rollback indicators 
and meanings 

Default value 

Table 3-2. Summary of Record Locks and Rollback 

toe .. k·flt>·l·lback- f·. T~rm., ·. i9a·'.t. i<m·· ... • Indicator lildidiiitor ·· ····· 

H E, D 

E, D 

E, D, N 

E, D, N 

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

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

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

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. 

'N' TO LOCK-ROLLBACK· INDICATOR. 
•GETUP' USING DATA-FILE 

'PUT' 

REC1 
KEY 1. 

Figure 3-10. Using the N Lock Rollback Indicator 

• 

• 

• 
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The N indicator 1s useful when your program involves 
long-running update transactions and terminates in external or 
delayed internal succession. By releasing locks, it frees records 
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 (0) 

When you move the value 0 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 0 indicator also 
releases all record locks. Figure 3-11 shows what happens to 
your data file and audit file when you use the 0 lock rollback 
indicator . 

PROCEDURE DIVISION 

'0' TO LOCK-ROLLBACK-INDICATOR. 
'GETUP' USING DATA-FILE 

REC1 
KEY1. ____ h 

Figure 3-11 . Using the 0 Lock Rollback Indicator 
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Allowable termination 
indicators 

When used 

Function 

Allowable termination 
indicators 

When used 

Function 

Allowable termination 
indicators 

The 0 lock rollback indicator is effective when you use it with 
the normal (N), external (E), or delayed (D) termination indicator. 

The 0 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 rollback 
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 indi°cator 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 your 
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. 

• 

• 

• 
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DIVISION 

CALL 'GETUP' USING DATA-FILE 
REC1 
KEY1. 

IF STATUS-CODE NOT EQUAL 0 
GO TO ERROR-ROUTINE. 

IF STATUS-CODE = 3 AND 
DETAILED-STATUS-CODE = 18 
MOVE 'GETUP UNSUCCESSFUL 

RECORD LOCKED' TO 
OMA-MSG-TEXT 

IF AMT < 2000 

ELSE 
GO TO TERMJN-JND 

CALL 'PUT' USING DATA-FILE 
-----"""""'"-''·: 

REC1. ----~~ 

ELSE 
CALL 'DELETE' USING DATA-FILE 

REC 1. 
TERMJN-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 

When used 

------------""'=c=c""""' 

Figure 3-12. Using the H Lock Indicator. ACTPG 1 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 ,J on single thread For multithread IMS, the request for REC 1 is 
queued When ACTPG2 gets control, the delete operation has not been 
executed in ACTPGA. Thus, ACTPG2 updates REC1. 

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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DIVISION DIVISION 

SECTION-A. 

Blidiltll'i'Dli-ilR'tiilillB~\t,:Ml~iD\~ CALL 'GETUP' USING DATA-FILE 
DATA· FILE 
REC1 

KEY 1. --------. 
IF STATUS-CODE NOT EQUAL 0 

GO TO ERROR-ROUTINE. 
< 2011l0 

. GO TO TERM IN· IND 

CALL 'PUT' USING DATA-FILE 
REC1. 

TERM IN· IND. 
MOVE 'E' TO TERMINATION·INDICATOR. 
MOVE 'ACTPG2' TO SUCCESSOR-ID. 

ERROR -ROUTINE. 

DIVISION 

CALL 'GETUP' USING DATA-FILE 
REC1 
KEYL 

IF STATUS-CODE = 1 
MOVE 'RECORD DELETED' 
TO OMA-MSG-TEXT 

ELSE 
MOVE MORE-DATA TO REC1 
CALL 'PUT' USING 
DATA-FILE 
REC1. 

REC1 
-~--'---------~KEY1. 

IF STATUS-CODE = 3 AND 
DETAILED-STATUS-CODE = 18 
MOVE 'GETUP UNSUCCESSFUL 

RECORD LOCKED' TO 
OMA-MSG· TEXT 

ELSE 
CALL 'DELETE' 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 REC 1. If A CTPG 1 holds the lock for 
REC1, ACTPGA receives a status code of 3 and detailed status code of 
18 ( 12 

16
) on single thread For multithread IMS, the request for REC 1 is 

queued When ACTPG2 gets control, if ACTPG 1 released the lock on 
REC1, REC1 was deleted by ACTPGA and ACTPG2 issues a record 
deleted message. Otherwise, ACTPG2 updates REC1. 

• 

• 

• 
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PIB FIELD: LOCK-ROLLBACK-INDICATOR 

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 
DAT A-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 
DAT A-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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When your action program terminates in external (E) or delayed 
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: 

t> moving the new names to DAT A-DEF-REC-NAME field and 
DEFINED-FILE-NAME field in your action program (see Figure 
3-14); or, 

t> 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 
succ;;essor action (see Figure 3-15). 

N 

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

'E' TO TERMINATION· INDICATOR. 

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

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

N 

Figure 3-15. IMS Passing Data Definition Record Name and Defined File Name to 
Successor Action Program 

• 

• 

• 



.---------- ---~--------- - ---

• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 3-35 

IMS ACTION PROGRAMMING IN COBOL AND BAL 

ADDITIONAL PIB FIELDS 

Accessing conventional files When a succeeding action program accesses only conventional 
in successive actions files, your action program should move zeros to the 

DAT A-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 
DAT A-DEF-REC-NAME and DEFINED-FILE-NAME fields frees the 
source file for use by the successor action program. 

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

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

N 

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 ST AND ARD-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 ST AND ARD-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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Continuity data area 
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A successor action program must define in the linkage section a 
continuity data area to access the contents of the continuity data 
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-DAT A-INPUT-LENGTH field (ZA#PCDIN) to specify 
the length of the continuity data record passed to the current 
action by its predecessor action. 

IMS sets a half-word binary value in the CONTINUITY­
DA TA-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. 

Before the current action terminates, IMS checks the 
CONTINUITY-DAT A-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
DA TA-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 lengths 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-DA TE 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-INPUT-LENGTH 
CONTINUITY-DATA-OUTPUT-LENGTH 
CONTINUITY-DATA-AREA-INC 

CONTINUITY DAT A AREA 

D 

ACTPG1 
CDASIZE=47 

CONTINUITY-DATA-INPUT-LENGTH - @] 
CONTINUITY-DATA-OUTPUT-LENGTH : ~ 

CONTINUITY DAT A AREA 

Figure 3-1 7. Establishing Continuity Data Area Sizes 

• 

• 

• 



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 3-39 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

ADDITIONAL PIB FIELDS 

3.18. DETERMINING SOURCE TERMINAL CHARACTERISTICS 
(SOURCE-TERMINAL-CHARS) 

Terminal type identification When 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: 

Message line length 

Lines per message 

Value 

c 

F 

N 

p 

T 

u 

v 

w 

3 

4 

Description 

System console 

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

UTS 10, OCT 500, OCT 1000, or 
teletypewriter 

UTS 400 in UNISCOPE mode with FCC protect 
feature 

UTS 400 text editor 

UTS 400 in UNISCOPE mode with character 
protect feature 

UNI SCOPE 100 or UNISCOPE 200 

Workstation or UTS 20 

IBM 3270 

UTS 40 

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. 

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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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 ST AND ARD-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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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#T A TTR 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 

z 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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PURPOSE OF INPUT MESSAGE AREA 

4. Receiving Input Messages 

4.1. NEED FOR INPUT MESSAGE AREA 

Input message area 
required 

Receiving input 
message from 
previous program 

When a terminal operator enters a transaction code, your action 
program must define an input area to receive it. The same is true 
when the terminal operator enters an input message in response 
to an output message . 

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

An input message area is always required in your action program 
because each action program must receive an input message, 
either via the terminal or action program succession, to produce 
an output response. Without an input message, no message 
processing is possible. 
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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 

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. 

INPUT MESSAGE TEXT 

I ENTER CUSTOMER ID 

AND ZIP CODE. 

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

Overestimating /MA space On the other hand, if you specify more space than 1s needed, 
IMS fills the balance of the area with blanks. 

Overestimating wastes 
storage 

INPUT MESSAGE TEXT 

I ENTER CUSTOMER ID I 
AND ZIP CODE. 

/ /. !. !. 

Note that you're wasting storage when you overestimate input 
message area size. If you're not using the edit table generator 
and you aren't sure of the input message area size, omit the 
INSIZE parameter and let IMS determine the input message area 
length . 
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4.4. 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 197 4 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 IMA 7 4 
for 19 7 4 American National Standard COBOL. Figure 4-1 shows 
the format of the 1974 COBOL input message area control 
header. Note the different data names of TODAY and 
HR-MIN-SEC fields for extended COBOL. 

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

03 YEAR PIC 9(4) COMP-4. 
03 TODAY PIC 9(4) COMP-4. CD 
03 HR-MIN-SEC PIC 9(9) COMP-4. @ 

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

03 PIC x. 

NOTES: 

CD 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 01-level input message area 
description. The shaded area in Figure 4-2 shows the input 
message area control header formats generated by the COPY 
verb. Fields immediately following the shaded area represent the 
input text expected by the program. 

• 

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

LINKAGE SECTION. 

01 P-I-B COPY PIB74. 

02 FILLER PIC X(6). 

02 CUSTID PIC XC6>. 

02 FILLER PIC x. 
02 MSG-PAY. 

03 MSG-CHAR PIC x OCCURS 7 INDEXED BY 1. 

02 FILLER PIC x. 

Figure 4-2. Sample COBOL Input Message Area Description 

IMA 

CONTROL 

HEADER 

DESCRIPTION 

INPUT 

MESSAGE 

TEXT 

DESCRIPTION 
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4.5. BAL ACTION PROGRAM INPUT MESSAGE AREA 

Calling input message 
header DSECT 

Describing input 
message fields 

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. 

ZA#ll'ti CSL Cl 

* * INPUT l'E:>SAG[ HEAOLR 
* 
ZAll.iSllu cs CL4 SVU''Cl lLRMlNAl IC 

LAH./TlMl STAMP lA#lJlS cs )(LB 
lA#l TRIO ECJU LA#lul~ 1 l'LA~I.T~ u~ IQU[ TiHf~SACTION lu 

I~PUT M[:>SAGL AREA HEADER 
TEXT u:r;CTH 

l A# l <'HL LOU *-LAlllMH 
lA#llL OS H 

re Cll •-' 
ZA~lCJLV LS Cll 

RLSE•VE~ fCR :)YST[M USE 
AuX DEVlCl ID 

• 
* ECuA JL;, f Ot< ~A~luE~ 

* 
lAlllJ.iDl LCU c • 1 • Dt:V!Cl = AUX l 
lA#lD102 t.QU c.:' 
ZA#H'103 [OU c. J' 
ZAill:J.d''I i:c;u C'4' 
ZA ll.1.Dl05 LCi.J c·~· 
lA#DIDb ECU c • l>. 

?Ano~c1 EOU ~. 7' 
ZAtl'.'H2 £.;;u c. t,J' 

ZAIH;)l09 L~h.J C'9' 
C~Y!.CCl CSLC T 

ENu 

Cl VlCl :: AUX ~ 

~ 

ClVlCl = AUX 3 
i..E'HCL - AUX 4 
l' ... 'J l cl .: AUX :0 

Li.V:i.CE :: AUX L 

CLVIC.1.. :: AUX 7 
ulVlCl - AU.( £ 
OlVlCL - AUX 9 

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

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

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

• 

• 

• 
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10 16 

-------------Suppresses inline 

macro expansion 

*ACTIVATION RECORD DEFINITION 

TCODE 

SNKEY 

illllfll! 

DS 
DS 
DS 

x 
x 
XL4 

-------------- Makes IMA control 

fields available. 

TRANSACTION CODE} 
SPACE Input 

STATE NAME KEY 
Message 

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 . 

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

Source terminal 
identification 

IMS1 

WOLO 
LNE1 
llii 

LNE2 
',llli 

LNE3 
Iii, 

LNE4 
'Ill! 

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

ICAM NETWORK DEFINITION 

CCA TYPE=CGBL,,S),GAWAKE=YES,SAVE=YES, 
FEATURES=COPCOM,TRACEMAX,OUTDELV) 

BUFFERS 10,512,2,ARP=20 
LOCAP TYPE=CTCI),LOW=MAIN,MEDIUM=MAIN,HIGH=MAIN 
LINE DEVICE=(LWS) 
TERM ADDR=C312),FEATURES=<LWS),LOW=MAIN,INPUT=(YES>, 

MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES 
LINE DEVICE=(LWS> 
TERM ADDR=(313),FEATURES=CLWS),LOW=MAIN,INPUT=(YES), 

MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES 
LINE DEVICE=CLWS> 
TERM ADDR=C314),FEATURES=(LWS),LOW=MAIN,INPUT=(YES), 

MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES 
LINE DEVICE=(LWS) 
TERM ADDR=C315>,FEATURES=(LWS),LOW=MAIN,INPUT=(YES), 

MEDIUM=MAIN,HIGH=MAIN,TCTUPD=YES 

x 

x 

x 

x 

x 

PRC1 PRCS LOW=MAIN 
ENDCCA 

NETWORK 

IMS CONFIGURATION 

UNSOL=ACT ION 
UNSOL=ACTION 

UNSOL=ACTION 
UNSOL=ACTION 

TRANSACT MENU ACTION=JAMENU 
TRANSACT SIGN ACTION=JASIGN 

ACTION JAMENU CDASIZE=1024 EDIT=NONE MAXSIZE=12000 

ACTION 

OUTSIZE=4096 WORKSIZE=1024 
FILES=SYSCTL,CUSTMST,XREF1,XREF2 

JASIGN CDASIZE=1024 EDIT=NONE MAXSIZE=12000 

Figure 4-6. Identifying the Source Terminal to ICAM and the Configurator 
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Suppose your action program processes input messages 
differently, depending on which terminal sent the message. 
Before it can decide how to process the message, your program 
needs to check the name of the source terminal that sent the 
input message. 

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

100-TERM-TEST. 
IF SOURCE-TERMINAL-ID GREATER THAN OR EQUAL 1 T100 1 

AND LESS THAN OR EQUAL TO 1 T300 1 

PERFORM ROUT-A 
ELSE IF SOURCE-TERMINAL-ID GREATER THAN OR EQUAL 1 T400 1 AND 

LESS THAN OR EQUAL 1 T600 1 

PERFORM ROUT-B . 
GO TO ERR-ROUT. 

ROUT-A. 

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 DA TE-TIME-ST AMP 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-DA TE and 
TIME-OF-DAY under SUCCESS-UNIT-ID in the program 
information block. 

The last word of the DA TE-TIME-ST AMP 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 DA TE-TIME-ST AMP field, all 
comparisons must be made in binary. Be sure to compare 
DA TE-TIME-ST AMP with values you define in working storage as 
binary items. 

• 

• 

• 
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IMA FIELD: DATE/TIME STAMP 

WORKING-STORAGE SECTION. 
77 ONE-HUNDRED 
LINKAGE SECTION. 

PROCEDURE DIVISION 

MSG-SEQ-TEST. 

PIC 9(4) COMP-4 VALUE 100. 

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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IMA FIELD: TEXT-LENGTH 

4.9. OBTAINING INPUT MESSAGE TEXT LENGTH (TEXT-LENGTH) 

Input message length 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. 

Using 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. 

Qualifying TEXT-LENGTH 
field 

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 your 
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 field 
in the input message area. Note that you must subtract a binary 
4 from the COMP-4 TEXT-LENGTH field, and the record length 
field in the work area must also be a binary value. 

When you access the TEXT-LENGTH field in the input message 
area, your COBOL program must qualify the TEXT-LENGTH field 
by identifying it as a part of the input message area header; i.e., 
TEXT-LENGTH IN INPUT-MESSAGE-AREA. 

• 

• 

• 
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IMA FIELD: TEXT-LENGTH 

WORKING-STORAGE SECTION. 
77 FOUR PIC 9 COMP-4 VALUE 4. 
77 FORTY PIC 99 COMP-4 VALUE 40. 
LINKAGE SECTION. 
01 INPUT-MESSAGE-AREA. COPY IMA74. 

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

05 MSG-IN-2 RE DEF INES 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). 
01 WORK-AREA. 

05 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). 

01 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 > 0 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 4-1 O. Testing the AUX-DEVICE-NO Field in a COBOL Action Program 

• 

• 

• 
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IMA FIELD: AUXILIARY-DEVICE-ID 

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. 

10 16 

CLI ZA#IDEV+1, c I 1 I 

BE ROUT A 

CLI ZA#IDEV+ 1, C'2' 

BE ROUTB 

ROUT A 

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 ( 1016), 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 
DICE sequences 

Receiving blanks 

Leading blanks removed 
from console input 

Example of DICE sequence 
use 

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

I> obtain cursor positioning control values for an input message 
and use this data in screen positioning output messages; or 

1> switch a message to another terminal via the SEND function. 

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

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

First, define an area in the first 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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WORKING-STORAGE SECTION. 
77 ELEVEN PIC 99 COMP-4 VALUE 11. 
LINKAGE SECTION. 

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

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

COPY IMA. 
PI C X ( 4) . -----RECEIVE DICE CONTROL SEQUENCES 
PIC X(5). 
PIC X. 
PIC X(4). 
PIC X. 
PIC XC28). 

COPY OMA. 
PI C X ( 4) . ------RECEIVE DICE CONTROL SEQUENCES 
PIC XC28). 

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 0 GO TO ERROR-PROC. 

ERROR-PROC. 

Figure 4-12. Receiving DICE Sequence on Input Message 

Use of FCC sequences 
in input messages 

Field Control Character Sequences 

To receive FCC sequences in your input from a universal terminal 
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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generator 

Describing input 
message text 

Defining input 
message text 
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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 

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

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

CUST-ORD 

Receiving Screen Formatted Input 

Your action program can receive input entered on screen 
formats, using screen format services. Your action program 
displays the screen format by issuing a BUILD function. In your 
input message area, you describe all input or input/output fields 
entered by the operator. For more detail about receiving screen 
formatted input, see Section 7. 
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ACCESSING DATA FILES 

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 1/0 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 

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



UP-9207 

ACCESSING DATA FILES 

Random and sequential 
functions 

Sequential 

Relative 
(nonindexed) 

Indexed 

Indexed 
(defined file) 

NOTES: 

GET 
GETUP 
PUT 

INSERT 
DELETE 

GET 
GETUP 
PUT 

INSERT 
DELETE 

GET 
GETUP 
PUT 
INSERT 
DELETE 

SPERRY UNIV AC OS/3 5-2 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

Your action programs may issue random and sequential 1/0 
functions to indexed and relative files but only sequential 1/0 
functions to sequential files. Table 5-2 lists the file 1/0 functions 
allowed with each file organization and the CALL function 
parameters. 

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

GET filename 
record-area 

PUT filename 
record-area 

filename record-area record number© SETL filename position 
filename record-area record number [record-number) 
filename record-area [record-number0 GET filename 

record-area 
filename record-area record-number ESETL filename 
filename record-area record-number SETK filename [key-of-ref) 

filename record-area key [key-of-ref[dup-key-ctJ0 SETL filename position 
filename record-area key [key(partial-key-countJJ 0 
filename record-area GET filename 

record-area 
filename record-area ESE TL filename 
filename record-area SETK filename [key-of-ref)0 

filename record-area key SETL filename position (key) 
filename record-area key GET filename record-area 
filename record-area ESE TL filename 
filename record-area key 
filename record-area 

G) Sequential functions available with MIRAM. not DAM 

@ Record-number required for DAM files 

@ Optional parameters available for MIRAM only 

• 

• 

• 



• 

• 

• 

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

1/0 FUNCTION CALL FORMAT 

5.2. 1/0 FUNCTION CALLS 

COBOL function call format 

BAL function call format 

Function call name 

Function call parameters 

Status codes set 
after function calls 

Detailed status code 
returns 

Function calls are your program's means of accessing data on 
files. You can issue an 1/0 function call in either COBOL or BAL 
action programs; their formats differ slightly. 

The COBOL CALL function statement format is: 

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: 

10 16 

{
CALL }function,Cfilename,param-1, ... param-n) 
ZG#CALL 

where: 

function 
Is the name of the 1/0 function requested by your action 
program. 

filename 
Is the name of the file on which the function 1s 
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. 

After processing an 1/0 function call, IMS sets a status code 
value in the ST A TUS-CODE field (COBOL action program) or 
ZA#PSC location (BAL action program) of the program 
information block. The status codes returned by IMS are 
explained in more detail in Table D-1. 

IMS returns detailed status codes after processing certain 1/0 
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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1/0 FUNCTION CALL PARAMETERS 

Parameters refer to data 
names (COBOL) or labels 
(BAL) 

Filename 

Record-area 

Function Call Positional Parameters 

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

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: 

WORKING-STORAGE SECTION. 

PIC X{7) VALUE 1 CUSTMST 1
• 

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

CALL I GET I USING IMS-RECORD-AREA IMS-KEY. 

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

10 16 

DC CL7'STATE' 

and called in the macro: 

10 16 

CALL GET, clll'll, IMS- RECORD -AREA, IMS - KEY> 

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

01 WORK-AREA. 

05 PARAMETER-LIST. 

10 IMS-FILENAME PIC X{7). 

• 

• 

• 
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Record area size 

/SAM and DAM 
considerations 

Record-number 
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1/0 FUNCTION CALL PARAMETERS 

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

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 
10 FIXED-PORTION . 

20 MAIN-INFO 
20 NR-OF-TRAILERS 

PIC XX. 

PIC XC25). 
PIC 99 COMP-4. 

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

20 TRAILER PIC XC15). 
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: 

10 16 

VARLN OS 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 9(10) USAGE COMP-4. 
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Key 

Partial-key-count 

A BAL action program might describe the record number as: 

10 16 

REC NO 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, 

WORKING-STORAGE SECTION. 
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 (2 79) of the specified key 

CALL 'SETL' USING MYFIL POS IMS-KEY 

• 

• 

• 
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1/0 FUNCTION CALL PARAMETERS 

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

10 16 

DC X'00000003' 

before being referenced in the macroinstruction: 

10 16 

ZG#CALL SETL,CMYFIL,POS,IMS-KEY,lfll> 

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

Duplicate-key-count is the symbolic address of a 4-byte field 
containing a right-justified binary number. This binary number 
indicates the number of the record for retrieval within a duplicate 
key set. The duplicate key count value must be defined before 
you reference it in your 1/0 function call. See examples of how 
this is done in the previous description of partial-key-count. 

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 

/SAM 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= SEO, 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 1/0 function calls, see Table D-1. 

• 

• 

• 
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• 
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Reading Records Randomly (GET) 

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

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

f> COBOL Format 1 (ISAM files) 

COBOL format CALL 'GET' USING filename record-area key. 
for /SAM files 

f? COBOL Format 2 (MIRAM files) 

COBOLformatfor CALL 'GET' USING filename record-area key 
MIRAMfifes [key-of-reference [duplicate-key-count]]. 

BAL format for 
/SAM files 

BAL format for 
MIRAM files 

Key-of-reference use 

f> BAL Format 1 (ISAM files) 

{
CALL } GET,Cfilename,record-area,key) 
ZG#CALL 

f> BAL Format 2 (MIRAM files) 

{
CALL } GET,Cfilename,record-area,key 
ZG#CALL [,key-of-reference[,duplicate-key-count])} 

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

For example, your configurator FILE section might have KEYn 
designations of KEY1 =(6,6), KEY2=(6,0), and KEY3=(5, 12). 
(Key 1 starts in position 6 of the file, key 2 starts in position 0, 
and key 3 starts in position 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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Duplicate-key-count use 

WORKING-STORAGE SECTION. 

mlfEIG•11l'llll,l•llll!llll'lt~llU11Jlflll! 
77 TWO PIC 9 COMP-4 VALUE 1 2 1 

77 THREE PIC 9 COMP-4 VALUE 1 3 1 

PROCEDURE DIVISION. 

CALL 'GET' USING FIL-A REC-A KEY-A lll:IJ 

PRIMARY KEY OF 
KEY REFERENCE -i -l 

'AAAAA1 299448 44813 
AAAAA2 299448 45731 
BBBBB1 299448 59063 
BBBBB2 299448 87776 

-;;: 

KEY2=(6,0) KEY3=(5, 12) 

KEY1 =(6,6) 

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. 

llllll~T•1••1:111~111lli!lllltilfl1Bi!lllllllJ111mB•I• 
PROCEDURE DIVISION. 

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

KEY1 =(6,6) 
ST ARTS IN LOCATION 6 

~ 

DUPLICATE 
KEY SET 

• 

• 

• 



• 

• 

• 

UP-9207 

Duplicate-key-count 
default 

Sequence changes 
when record is 
deleted 

Retrieving logically 
deleted records 

SPERRY UNIV AC OS/3 5-11 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

INDEXED FILES: RANDOM GET FUNCTION 

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

WORKING-STORAGE SECTION. 
77 DUP-KEY-CT PIC 9 USAGE COMP-4 VALUE 1 8 1 • 

AAAAA1 299448 44813 
AAAAA2 299448 45731 
888881 299448 59063 
888882 299448 87776 -DUPLICATE 

KEY SET 0 THERE IS NO EIGHTH 
DUPLICATE KEY 
so .. 

I I 
DETAILED 

STATUS 01 01 STATUS 
CODE CODE 

~---'------' 

(IN HEXADECIMAL) 

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

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

COBOL format 

BAL format 

Updating and deleting 
records 

Function call to 
same file may not 
intervene 

Reading Records for Update (GETUP) 

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

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

COBOL Format 

CALL 'GETUP' USING filename record-area key. 

BAL Format 

{
CALL l GETUP,Cfilename,record-area,key) 

ZG#CALL f 

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

Incorrect 

CALL 'GETUP' USING MYFIL 

IMS-REC-AREA MYKEY. 

MOVE CUST-NAME TO NAME-FIELD. 

CALL 'PUT' USING MYFIL 

IMS-REC-AREA. 

Correct 

CALL 'GETUP' USING MYFIL 

IMS-REC-AREA MYKEY. 

MOVE CUST-NAME TO NAME-FIELD. 

CALL 'PUT' USING MYFIL 

IMS-REC-AREA. 

• 

• 



• 

• 

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

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

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

Primary key. 
Do not change 

J Alternate key 

Key parameter 
field. Do not 
change for ISAM 

01 WORK-AREA. 
05 REC-AREA 

10 ACCTNO PIC X(6) 
10 NAME PIC XC20> 

' 10 ADDRESS PIC X(20) 
10 OTHER-DATA PIC XC50>. 

05 MY KEY PIC X(6). 

PROCEDURE DIVISION. 
MOVE INPUT-KEY TO MYKEY. 
CALL 1 GETUP 1 USING MYFIL REC-AREA MYKEY. 
MOVE INPUT-NAME TO NAME. 
CALL 1 PUT 1 USING MYFIL REC-AREA. 

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



UP-9207 SPERRY UNIV AC OS/3 5-14 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

INDEXED FILES: PUT FUNCTION 

Description 

Keys not needed 

Writing Updated Records {PUT) 

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

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

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) 
ZG#CALL 

• 

• 

• 
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Deleting Records (DELETE) 

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

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

}> COBOL Format 

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

l> BAL Format 

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

ZG#CALL 

/SAM 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 

AFTER LOGICAL DELETION 
.,,,,,-~~~~~~~~~~~~~-----i 

KEY DATA 

() _ _____, 

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

... DATA 

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. 

Q:l!LETP#Yf: S. 
SPECIFIED 
IN 
CONFIGURA TOR 
FILE SECTION 

CALL 'GETUP' USING FIL-A REC-A KEY-A. 
~~t( ···~•oe.~ETe~······· ~~-ij§? f.JL·~·~····· .. ~.EC.WA·.~···.·.·.· 

BEFORE PHYSICAL DELETION 

I KEY,DATA ..................... DATAI 

AFTER PHYSICAL DELETION 

r------------------1 
I I L ___________________ J 

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) 

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: 

f> COBOL Format 

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

BAL format 

Unique keys 

Removes delete control 
character 

Changing length field 

f> BAL Format 

{
CALL } 

ZG#CALL 

INSERT,(filename,record-area) 

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. 

4097 DATA 

KEY OF RECORD 
INSERTED MUST 
BE UNIQUE AND 
EMBEDDED IN 
RECORD. 

KEY-A 

3587 

1487 

FIL-A 

DATA 

DATA 

DATA 

DATA 

DATA 

An INSERT function using a previously deleted record slot 

removes the delete control character. You can change the length 
field for variable-length records in MIRAM files, but not in ISAM 
files. 
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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 
CONFIGURA TOR 
FILE SECTION 

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

4097 DATA .......... DATA I { 
r-----------.0 

SLOT FOR INSERTION 
HAS LOGICAL DELETE 
FLAG. IMS RETURNS 
INVALID KEY ST A TUS 
CODE. 

FIL-A (MIRAM FILE) 

KEY-A 

3587 j DATA. 

4097 J FF I DATA. 

1487 j DATA 

STATUS CODE 

0 

(IN HEXADECIMAL) 

. DATA 

DATA 

DATA 

• 

• 

• 
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5.5. SEQUENTIAL FUNCTIONS FOR INDEXED FILES 

Summary of sequential 
functions 

Changing access mode 
to sequential 

Returning to random 
mode 

Sequential function calls SETK, SETL GET, and ESETL 

set a key of reference for sequential processing; 

set an indexed file into sequential mode and position it to a 
selected location in the file; 

retrieve records sequentially; and, 

reset the indexed file from sequential mode to random 
mode. 

For error status codes resulting from the execution of each of the 
sequential 1/0 function calls, see Table D-1. 

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

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

STARTING 
POINT 

FIRST GET C) 

SECOND GET C) 

THIRD GETC) 

GET 0 

GETC) 

KEY·A 

3587 

4097 

1487 

6883 

KEY·A 

3587 

4097 

1487 

6883 

0
CHANGETO 
SEQUENTIAL 
MODE 

T 
L 

DATA DATA 

DATA DATA 

DATA DATA 

DATA DATA 

_ITT RETURNTO "V' "'"00" "°'' 

DATA DATA 

DATA DATA 

DATA DATA 

DATA DATA 



UP-9207 SPERRY UNIVAC OS/3 5-20 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

INDEXED FILES: SEQUENTIAL MODE 

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) 

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,(filename[key-of-reference]) 

ZG#CALL 

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 

DATA 

KEY OF REFERENCE 

CONFIGURE: FILE FIL-A 

WORKING-STORAGE SECTION. 

77 KEY-A PIC 9(5) 

77 KEY-C PIC 9(5) 

PROCEDURE DIVISION. 

PARA-1. 

FILETYPE=DMRAM 

PKEY=1 

KEY1=C6,0) ..... 
KEY3=C2,80) 

COMP-4 VALUE 1. 

COMP-4 VALUE 3. 

CALL 'SETK' USING FIL·Alll• 

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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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 pos1t1on parameter determines the logical 
position of the file at completion of the SETL function. Indexed 
files start at position 0. You can reissue the SETL function any 
time to change the sequential position of the file. For ISAM files, 
however, you must issue an ESETL function before reissuing 
another SETL function. 

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

~ COBOL Format 

COBOLformat CALL 'SETL' USING filename position [key[partial-key-count]J. 

BAL format 

Required and optional 
parameters 

Partial key search 
for MIRAM files 

~ BAL Format 

{
CALL } SETL,Cfilename,position[,key[,partial-key-count]]) 
ZG#CALL 

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

In addition, the SETL function allows for partial key search of 
indexed MIRAM files. To do this, use the 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 . 



UP-9207 SPERRY UNIVAC OS/3 5-24 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

INDEXED FILES: SETL FUNCTION 

Errors on SETL 

NAME OF USE ONLY 
FILE FIRST 2 

BYTES OF KEY-A 
FOR THE SEARCH 

POSITION 
FILE-A AT 

VALUE GREATER DEFINED IN 
THAN OR EQUAL WORKING STORAGE 

TO KEY-A WITH VALUE OF 
63FBI 

FILE-A (MIRAM FILE) 

KEY-A 

3 7 FBI DATA . DATA 

4 0 FBI DATA DATA 

5 0 UN I DATA DATA 

POSITION FILE HERE Q FBI DATA DATA 

8 7 UN I DATA DATA 

9 1 FBI DATA .. DATA 

9 9 FBI DATA . DATA 

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

• 

• 

• 
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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 

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: 

• COBOL Format 

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

BAL format 

Errors on sequential 
GET 

• BAL Format 

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

ZG#CALL 

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) 

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

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

• COBOL Format 

COBOL format CALL 'ESETL' USING filename. 

• BAL Format 

BAL format {CALL } ESETL,Cfilename) 
ZG#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 1/0 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) 

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

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

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

COBOL Format 

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

BAL Format 

{
CALL } GET,Cfilename,record-area,record-number> 
ZG#CALL 

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

IMS-REC-
NUMBER 

.--
1 DATA 

1--

THIS RECORD NOT RETREIV- 2 DATA THIS RECORD RETRIEVED 
ED IF DAM FILE OR IF c:> 1--

I 0 IF MIRAM FILE 
MIRAM FILE AND 

3 FF DATA AND DELETP ~YES 
DELETP~NO IS CONFIGURED 

t--
IS CONFIGURED 

4 DATA ..__ 

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

ST A TUS-CODE 

I 0 I 
1 

I 
(IN HEXADECIMAL) 

u 

:< 
} 
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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 

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

BAL format 

Updating and deleting 
records 

Record number omission 

Requesting logically 
deleted records 

Description 

~ BAL Format 

{
CALL } GET,Cfilename,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-area[,record-number]) 

ZG#CALL 

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. 

GIVEN: IMS-REC-NUMBER = 3 

RETRIEVE THIS RECORD; 
UPDATE IT. AND 
WRITE IT BACK 
TO THE FILE. 

IMS-REC­
NUMBER 

1 

2 

3 

4 

DATA 

DATA 

DATA 

DATA 
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DAM files 

MIRAM files 

Placement of DELETE 
function 

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 

COBOLformat CALL 'DELETE' USING filename record-area [record-number]. 

BAL format 

logical deletion 

~ BAL Format 

{
CALL l PUT,(filename,record-area[,record-number]) 
ZG#CALLf 

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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Physical deletion 

Consideration when 
accessing file from 
non-IMS program 
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CALL 'GETUP' US I NG FIL -A i,tl•l,111,lillllll,~r 
CALL 'DELETE' USING FIL-A REC-A. <:J .--RE_C_O_R_D_N_U_M_B_E_R~ 

NOT REQUIRED 

BEFORE LOGICAL DELETION 

I DATA ..... DATA 

AFTER LOGICAL DELETION 

DATA 

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

FOR MIRAM 
FILES. 

DATA 

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

NOTE: 

SPECIFIED 
IN 
CONFIGURA TOR 
FILE SECTION 

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

CALL 'DELETE' USING FIL-A REC-A. 

BEFORE PHYSICAL DELETION 

I DATA. . ......... DATA I 
AFTER PHYSICAL DELETION 

r------------------1 
I I 
L-------------------J 

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

Previously deleted record 
slots 

Adding Records (INSERT) 

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

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

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

~ COBOL Format 

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

BAL format 

Assigning relative record 
numbers 

MIRAM file extension 

~ BAL Format 

{
CALL } DELETE,Cfilename,record-area[,record-number]) 
ZG#CALL 

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

• 

• 

• 
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CALL 'INSERT' USING FIL-A REC-A 

GIVEN: REC - NO = 3 

CALL 'INSERT' USING FIL-A REC-A'· 9•~VcUl~c. 

GIVEN: REC - NO = 6 

INSERT IMS-REC-
OVERWRITES NUMBER FIL-A 

A PREVIOUSLY 
DELETED RECORD. DATA. 

Q 2 DATA 

DATA 

4 DATA. 

5 DATA 

DATA 
_____ _J 

0 
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 

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 1/0 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. 

Returning to random mode 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. 

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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Description 

Position values 

Starting position 

COBOL format 

BAL format 

Required and optional 
parameters 

Record-number required 
for G, K, and H 
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Setting Relative Files from Random to Sequential Mode (SETL) 

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

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

The value of the position parameter determines the logical 
position of the file at completion of the SETL function. Relative 
files start at position 1. You can reissue the SETL function any 
time you wish to change the sequential position of the file. 

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

\\> COBOL Format 

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

~ BAL Format: 

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

You must supply a file name and choose a pos1t1on value on the 
SETL function for relative files. The record-number parameter is 
not used with the B position value. When G, K, or H is specified 
for position, record-number must be specified. 
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Errors on SETL 

CALL 1 SETL 1 USING FIL-A IMS-REC-NUMBER. 

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

IMS POINTS HERE ~ 
AFTER THE 

SETL FUNCTION. 

IMS-REC­
NUMBER 

DATA .. 

DATA. 

DATA. 

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. 

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 
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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 

COBOL format CALL 1 GET 1 USING filename record-area. 

~ BAL Format 

BAL format {CALL } SETL,(filename,position [,record-number]) 
ZG#CALL 

Required parameters 

Errors on sequential 
GET 

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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Description 

COBOL format 

BAL format 

Setting Files from Sequential to Random Mode (ESETL) 

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

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

COBOL Format 

CALL 'ESETL' USING filename. 

BAL Format 

{
CALL } ESETL,Cfilename> 
ZG#CALL 

• 

• 

• 
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5.9. ACCESSING SEQUENTIAL DISK AND TAPE FILES 

Sequential files are 
SAM or MIRAM 

Sequential MIRAM files 
configured as MODE~ SEQ 

Same file can't be used 
for input and output 

The sequential and multiple indexed random access methods 
(SAM and MIRAM) process function calls issued by your action 
program to sequential disk or magnetic tape files. A sequential 
MIRAM disk file is defined in the configurator FILE section as 
MODE=SEQ. 

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

CONFJGURA TION 

FILE 

FILE 

ACTION PROGRAM 

CALL 'GET' USING 

• 

FILETYPE=DMRAM OUTPUT=NO MOD=SEQ ~ 

FILETYPE=DMRAM OUTPUT=YES MOD=SEQ ~ 

REC-A. 

INPUT 
FILE 

OUTPUT 
FILE 

For error status codes resulting from the execution of each of the 
following sequential 1/0 functions, see Table 0-1 . 
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Description 

Reading Records (GET) 

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

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

" COBOL Format 

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

BAL format 

Required parameters 

~ BAL Format 

{
CALL } 
ZG#CALL 

GET,(filename,record-area) 

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

• 

• 

• 



• 

• 

• 
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Description 

Required parameters 

MIRAM file extension 
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Writing Records (PUT) 

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

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

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

~ COBOL Format 

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

~ BAL Format 

BAL furmat {CALL } PUT,Cfilename,record-area) 
ZG#CALL 
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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 1/0 function call. 

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

During a given action, a transaction can access only one defined 
file but can also access ISAM, SAM, DAM, or MIRAM 
conventional files if they are not referenced by the defined file. 
Access standard files by using the 1/0 function call formats 
pertaining to them. 

• 

• 

• 
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5.11. CONSTRUCTING FUNCTION CALLS TO DEFINED FILES 

Filename 

Position 

Key 

Single identifier 

Certain rules apply to defined files and to the parameters 
accompanying the function calls for them. 

Function Call Positional Parameters 

1/0 function calls to IMS defined record management use 
filename, position, key, and record-area parameters. 

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

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

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

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

CALL 'GET' USING FIL-D REC-D 

REC-TEXT 

DATA 

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 
(3D16L 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 (3E 16). The ignore character (3F 16) 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 I DEF I GHI I DATA . 

SEG-1 • SEG-2 

X'3D' 

END-OF 
SEGMENT 

• SEG-3 

X 3D' 
END-OF­
SEGMENT 

X'3E' 

END-OF 
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 key (identifier) as a group item in COBOL followed by the 

segments and separators as follows: 

01 MYKEY. 
05 SEG-1 PIC xxx. 
05 SEP-1 PIC x. 
05 SEG-2 PIC xxx. 
05 SEP-2 PIC x. 
05 SEG-3 PIC xxx. 
05 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 program, use define storage and define constant statements. 

10 16 

MYKEY DS CL12 
ORG 

SEG-1 DS CL3 
SEP-1 DS XL1 
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 . 



UP-9207 SPERRY UNIVAC OS/3 5-48 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DEFINED FILES: RECORD TYPES 

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
ST A TUS-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-ST A TUS-CODE 

PREDICTED RECORD TYPE DELIVERED-RECORD-TYPE 

REDEFINED AS RECORD-TYPE 

BAL 

ZA=<PDSC iDET AILED STATUS CODE) 

BYTE 1 BYTE 2 
(PREDICTED-RECORD-TYPE) (DELIVERED-RECORD-TYPE) 

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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lmlll~aBlle&Wl!ll~Bllll 
CALL 'GET' USING FIL-0 REC-0 MYKEY. 

RECORD TYPE A FOUND 

DEFINED FILES: RECORD TYPES 

A PREDICTED­

RECORD­

TYPE 

ClJ PREDICTED-

RECORD-

TYPE 

A DELIVERED-

RECORD-

TYPE 

Predicted record not found 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. 

CALL 'GET' USING FIL-0 REC-0 MYKEY. 

DO NOT 
RETRIEVE 
RECORD 

ST A TUS-CODE 
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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 

PREDICTED RECORD-TYPE DELIVERED RECORD-TYPE 

8 A 

CALL 'SETL USING FIL-D 8. 

MOVE 'A' TO PREDICTED-RECORD-TYPE. 

CALL 'GET' FIL-D MYKEY. 

IF AMT EQUAL 5000 AND PREDICTED-RECORD-TYPE 

NOT EQUAL DELIVERED-RECORD-TYPE 

ELSE GO TO NEXT-ROUT. 

THIS SKIPS FROM SET-A TO SET-C 

DEFINED FILES: RECORD TYPES 

DEFINED FILE 

PARENT-REC-A 
I--

CHILD-REC-18 

CHILD-REC-28 

CHILD-REC-38 

CHll,_D-REC-48 

CHILD-REC-58 

PARENT-REC-C c:... 
CHILD-REC-1 D 

CHILD-REC-2D 

CHILD-REC-3D 

CHILD-REC-4D 

CHILD-REC 5D 

CHILD-REC-6D 

PARENT-REC-E 

CHILD-REC-1 F 

CHILD-REC-2F 

CHILD-REC-3F 

CHILD-REC-4F 
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Interpreting Status Byte Returns 

Testing validity of defined When IMS responds to a GET, GETUP, PUT, or INSERT function 
record fields 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. 

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

When item does not 
exist 

Item inconsistent with 
data definition 

Updates rolled back 

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: 

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

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

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

I> 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 

X"40' x·oooo· 

x·ooo1· 

x·20· X'0005' 

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 

1/0 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 1/0 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 

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

BAL format 

Description 

~ BAL Format 

{
CALL } GET,Cfilename,record-area,key) 
ZG#CALL 

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 

COBOLformat CALL 'GETUP' USING filename record-area key. 

~ BAL Format 

BAL format 

{
CALL } GETUP,Cfilename,record-area,key) 
ZG#CALL 

• 

• 

• 
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Description 

COBOL format 

BAL format 

Description 

COBOL format 

BAL format 

Description 
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Writing Defined Records (PUT) 

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

COBOL Format 

CALL 'PUT' USING filename record-area. 

BAL Format 

{
CALL } PUT,Cfilename,record-area) 
ZG#CALL 

Deleting Defined Records (DELETE) 

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

~ COBOL Format 

CALL 'DELETE' USING filename record-area. 

BAL Format 

{
CALL } DELETE,Cfilename,record-area> 
ZG#CALL 

Adding Defined Records (INSERT) 

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

~ COBOL Format 

COBOLformat CALL 'INSERT' USING filename record-area key. 

II> BAL Format 

BAL format 
{

CALL } INSERT,Cfilename,record-area,key) 
ZG#CALL 
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5.14. SEQUENTIAL FUNCTIONS FOR DEFINED FILES 

Summary of 
sequential functions 

Description 

Position values 

COBOL format 

BAL format 

Description 

1/0 function calls to access defined files sequentially include the 
SETL, sequential GET, and ESETL function calls. For error status 
codes resulting from the execution of each of the following 
sequential function calls, see Table D-1. 

Setting Defined Files from Random to Sequential Mode (SETL) 

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

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

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

COBOL Format 

CALL 'SETL' USING filename position [key]. 

BAL Format 

{
CALL l SETL,(filename,position[,key]) 
ZG#CALLf 

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) 

The GET function retrieves the next defined record in the file in 
sequential order. 

• 

• 

• 
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COBOL format 

BAL format 

Status code 0 

Status code 2 

• 

Empty record set 

Selecting record areas 

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

COBOL Format 

CALL 'GET' USING filename record-area. 

BAL Format 

{
CALL } GET,Cfilename,record-area) 

ZG#CALL 

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

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

DETAILED 
ST A TUS-CODE ST A TUS-CODE 

00 02 00 00 

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

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

COBOL format 

BAL format 

CALL 'SETL' USING FIL-A B. 

ST A TUS-CODE 

00 00 

SUCCESSFUL 
SETL 

FUNCTION 

(RECORD TYPE) 
DETAILED-ST A TUS-CODE 

00 

PREDICTED DELIVERED 
RECORD RECORD-
TYPE TYPE 

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) 

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

~ COBOL Format 

CALL 'ESETL' USING filename. 

~ BAL Format 

{
CALL } ESETL,(filename) 
ZG#CALL 

• 

• 

• 



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 5-59 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

UNLOCKING RECORDS: UNLOCK FUNCTIONS 

5.15. UNLOCKING RECORDS (UNLOCK) 

Description 

COBOL format 

BAL format 

Applies to lock-for­
update and lock-for­
transaction 

Lock release example 

UNLOCK for /SAM files 

UNLOCK for DAM files 

The UNLOCK function releases record locks not released as a 
result of normal transaction termination or file updating. It also 
makes available for processing, ISAM and MIRAM files held for a 
transaction pending an update. 

The COBOL and BAL formats for the UNLOCK function are: 

COBOL Format 

CALL 'UNLOCK' USING filename. 

BAL Format 

{
CALL }UNLOCK,Cfilename) 
ZG#CALL 

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

CALL 'GETUP' USING MYFIL IMS-REC-AREA MYKEY. 
MOVE CUST-NAME TO NAME-FIELD. 
********************************************** 
* UPDATE PENDING I AWAITING PUT OR DELETE * 
********************************************** 
CALL 'UNLOCK' USING MYFIL. 

v 
Releases Lock on MYFIL 

For ISAM files, the UNLOCK function makes the file, as well as 
the individual record, accessible for processing requests from 
other transactions. For DAM files, the UNLOCK function unlocks 
only the individual record. The rest of the file remains accessible 
to other transactions . 
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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 1/0 Areas 

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

Single action updates 

Record area size 
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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 UNIV AC 8416 or 8418 Disk Subsystem), OS/3 data 
management requires that the length of the 1/0 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 - 1/0 areas should be multiples of 256 bytes in length. 

To ensure device independence in a BAL or COBOL action 
program that accesses DAM files, you should ensure that the 
record-area parameter of any IMS function call (GET, GETUP, 
PUT, DELETE, or INSERT) refers to an area whose reserved 
length is some multiple 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 OS/3 data management user guide, UP-8068, or 
consolidated data management macroinstructions user 
guide/programmer reference, UP-8826. 

Simulating file changes 

Using test mode and 
normal mo.:Je 

Test Mode Effects on File 1/0 

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

You can put a terminal in the test mode after completing a 
transaction; 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 handle update 
transactions. All terminal entries made by the operator are the 
same in test mode as in the normal mode except that no file 
modifications actually occur. Test mode also is useful in testing 
newly written or modified action programs that perform file 
modifications. For more details about the ZZTMD and ZZNRM 
terminal commands, see the 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 

COMMON 
STORAGE 

AREA 

MYFILE FILETYPE=ISAM 

MAIN STORAGE 

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 CU PD A TE= 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 CU PD A TE= 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 

RETURN function 

SEND function 

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: 

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

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

Control header format 
(COBOL) 

Output message text 

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

OUTPUT 
MESSAGE 

TEXT 

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

OUTPUT MSG 
TEXT 

• 

• 

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

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

6.3. SIZE OF OUTPUT MESSAGE AREA 

OUTSIZE parameter 

Factors affecting size 

OMA size for screen 
formatting 

Standard OMA size 

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

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

Instead of specifying an output message area length on the 
OUTSIZE parameter, you can specify a standard output message 
size (OUTSIZE= ST AN). IMS allocates an output area based on 
your CHAS/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 

COBOL format name 

Copying the OMA 

Output message text 
placement 

Output message text 
description 

DICE sequences 

Output Message Header Format 

The COBOL output message header format is available in the IMS 
copy library under the name OMA for extended COBOL or under 
the name OMA 74 for 1974 American National Standard COBOL. 
Figure 6-1 shows the output message area control header 
format. 

01 OUTPUT-MESSAGE-AREA. 
02 DESTINATION-TERMINAL-ID PIC XC4). 
02 SFS-OPTIONS 

03 SFS-TYPE PIC x. 
03 SFS-LOCATION PIC x. 

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

03 AUX-FUNCTION PIC x. 
03 AUX-DEVICE-NO PIC x. 

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

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

Output Message Text Description 

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

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

• 

• 

• 
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OUTPUT MESSAGE AREA 
CONTROL HEADER 

LINKAGE SECTION. 

01 0-M-A. COPY OMA74. 

{"' 
DICE-OUT. 

CONTROL 03 FILLER PIC xx. 
CHARACTER 
SEQUENCE 03 DICE-Y PIC x. 

03 FILLER PIC x. 
02 OUT-MSG. 

03 PAY-OUT PIC $$$9.99. 
OUTPUT 03 LIT-OUT. 
MESSAGE 04 TEXT FILLER PIC X(32). 

DESCRIPTION 04 CUST-OUT PIC X(6). 

04 FILLER PIC XC18). 

03 NEW-BAL PIC $$$9.99. 

Figure 6-2. Sample COBOL Output Message Area Description 
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6.5. BAL ACTION PROGRAM OUTPUT MESSAGE AREA 

Macroinstruction calls 
OMA DSECT 

Output Message Header Format 

IMS also supplies an output message area control header format 
for BAL action programs. It is in the form of a DSECT called by a 
macroinstruction in your action program. Figure 6-3 shows the 
format of the BAL output message area control header. 

ZA#OMH DSECT 
* 
* OUTPUT MESSAGE HEADER 
* 
ZA#ODTID DS CL4 DESTINATION TERMINAL ID 
ZA#OSFSO DS 0CL2 SFS OPTIONS 
* 
ZA#SFTYP DS CL1 FORMAT TYPE 
ZA#SFLOC DS CL1 FORMAT LOCATION 
* EQUATES FOR ZA#SFTYP & ZA#SFLOC 
ZA#OSFSI EQU c I I I INPUT FORMAT 
ZA#SFDYN EQU C'D' DYNAMIC MEMORY 

OS CL2 RESERVED FOR SYSTEM USE 
ZA#CONT OS XL4 CONTINUOUS OUTPUT CODE 
ZA#OMHL EQU *-ZA#OMH OUTPUT MSG AREA HEADER LENGTH 
ZA#OTL OS H MESSAGE LENGTH 
ZA#OAUX DS CL2 AUXILIARY-DEVICE-ID 
* 
* EQUATES FOR ZA#OAUX 
* 
ZA#ONCOP EQU X'00' NO COP SUPPORT REQUESTED 
ZA#OCO EQU X'C3' CONTINUOUS OUTPUT REQ 
ZA#OOIQ EQU X1 C9 1 QUEUE AS INPUT FOR DEST: TCT 
ZA#OHANG EQU X'D0' RESERVED FOR IMS/90 SYSTEM USE 
ZA#OCOP EQU X'F0' COP OUTPUT REQUESTED 
ZA#OCOCP EQU X'F3' CONTINUOUS OUTPUT TO COP 
ZA#OPTCP EQU X'F4' PRINT TRANSPARENT TO COP 
ZA#OPCOC EQU X'F7' CONTINUOUS OUTPUT TO COP WITH 

* PRINT TRANSPARENT 

* SS: SPACE SUPRESSION ISS: INHIBIT SPACE SUPPRESSION 
c: CONTINUOUS OUTPUT NC: NOT CONTINUOUS OUTPUT 

* 
ZA#OCSPM EQU x I F3 1 3: C,SS,PRINT MODE 
ZA#ONSPM EQU X'F0' 0: NC,SS,PRINT MODE 
ZA#OCSPT EQU X'F7 1 7: C,SS,PRINT TRANSPARENT 
ZA#ONSPT EQU X'F4' 4: NC,SS,PRINT TRANSPARENT 
ZA#OCIPM EQU X'F5° 5: C,ISS,PRINT MODE 
ZA#ONIPM EQU x I F2 1 2: NC,ISS,PRINT MODE 
ZA#OCIPT EQU X'F9° 9: C,ISS,PRINT TRANSPARENT 
ZA#ONIPT EQU X1 F6 1 6: NC,ISS,PRINT TRANSPARENT 
ZA#OCSPF EQU XI C 1 1 A: C,SS,PRINT FORM CESC H) 

. : '/{ ··w> ·: -:c """?" ~ 

I 

I 

F 

I 

Figure 6-3. BAL Format for Output Message Area Control Header (ZA#OMH DSECT) 
(Part 1 of 2) 

• 

• 
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ZAllONSPF EQU x ID 1' 
ZAllOCSTA EQU x•cz• 
ZAllONSTA EQU x1 DZ 1 

ZAllOCSTV EQU X'C4' 
ZAllONSTV EQU X'D4' 
ZAllOCSTC EQU x•cs• 
ZAllONSTC EQU X'D5' 
ZAllOCIPF EQU X1 C6 1 

ZAllONIPF EQU X1 D6 1 

ZAllOCITA EQU X'C7' 
ZAllONITA EQU X'D7' 
ZAllOCITV EQU X1 C8 1 

ZAllONITV EQU X1 D8 1 

ZAllOCTI C EQU X1 E8 1 

ZAllONITC EQU X1 F8 1 

ZA#ONTRM EQU X'D9' 
ZAllONTRT EQU X'E2' 
ZAllONTSR EQU X'E3' 
ZAllONTST EQU X'E5' 
ZAllONTRA EQU X'E6' 
ZAllOCTBB EQU X'D3' 
ZAllONTBB EQU X'E7' 
ZAllOCTSP EQU X'E9' 
ZAllONTSP EQU X'E4' 

* 
* EQUATES FOR ZAllOAUX+1 

* 
ZAllOD ID 1 EQU c I 1 1 

ZAllODID2 EQU c I 2 I 

ZAllODID3 EQU C'3' 
ZAllODID4 EQU C1 4 1 

ZAllODID5 EQU c I 5 I 

ZAllOD ID6 EQU C1 6 1 

ZAllODID7 EQU C1 ? 1 

ZAllODID8 EQU C1 8 1 

BAL OUTPUT MESSAGE AREA 

J: NC,SS,PRINT FORM (ESC H) 
B: C,SS,TRANSFER ALL (ESC G) 
K: NC,SS,TRANSFER ALL (ESC G) 
D: C,SS,TRANSFER VARIABLE (ESC F) 
M: NC,SS,TRANSFER VARIABLE (ESC F) 
E: C,SS,TRANSFER CHANGED (ESC E) 
N: NC,SS,TRANSFER CHANGED (ESC E) 
F: C,ISS,PRINT FORM <ESC H) 
O: NC,ISS,PRINT FORM <ESCH) 
G: C,ISS,TRANSFER ALL <ESC G) 
P: NC,ISS,TRANSFER ALL <ESC G) 
H: C,ISS,TRANSFER VARIABLE (ESC F) 
Q: NC,ISS,TRANSFER VARIABLE (ESC F) 
Y: C,ISS,TRANSFER CHANGED (ESC E) 
8: NC,ISS,TRANSFER CHANGED (ESC E) 
R: C,READ MODE 
S: C,READ TRANSPARENT 
T: C,SEARCH AND READ MODE 
V: C,SEARCH AND READ TRANSPARENT 
W: C,REPORT ADDRESS 
L: C,BACK ONE BLOCK 
X: NC,BACK ONE BLOCK 
Z: C,SEARCH AND POSITION 
U: NC,SEARCH AND POSITION 

DEVICE AUX1 
DEVICE AUX2 
DEVICE AUX3 
DEVICE AUX4 
DEVICE AUX5 
DEVICE AUX6 
DEVICE AUX? 

AUX8 

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

To generate inline the output message control header (the macro 
expansion of the ZA#OMH DSECT), you issue the ZM#DOMH 
macroinstruction in your BAL action program. If you don't want 
to see the ZM#DOMH macro expansion inline, use the PRINT 
NOGEN instruction before you issue the ZM#DOMH 
macroinstruction. Though the output message control header 
fields are not seen in your program coding, they are still available 
and you can reference them . 
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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 .) 

10 16 

PRINT NOGEN 

*BUILD OUTPUT MESSAGE 
MVC OUTTEXTC4),NEWLINE 

72 

PUT DEVICE INDEPENDENT CONTROL 
CHARACTERS INTO MESSAGE TO CLEAR 
TO END OF LINE AND POSITION TO 
BEGINNING OF NEXT LINE 

MVC OUTTEXT+4(L'MSGCON1l,MSGCON1 PUT TEXT CONSTANT INTO MESSAGE 
MVC OUTTEXT+4+L'MSGCON1(L'SCAPITAL),SCAPITAL PUT CAPITAL NAME INTO 

MESSAGE 

*CONSTANTS 
STATE DC CL7'STATE' 
MSGCON1 DC C'CAPITAL' 
NEWLINE ZOPOSC 0,0 

SCAPITAL OS XL25 

ISAM FILENAME 

{

!CAM PROCEDURE TO GENERATE 
DICE SEQUENCE FOR NEW LINE 
CONTROL WITH CLEAR 

STATE CAPITAL 

Figure 6-4. Sample BAL Output Message Area Description 

• 

• 

• 
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OUTPUT MESSAGE AREA HEADER FIELDS 

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 . 

Figure 6-5. Answers to Output 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=CLWS) 
WS1 TERM ADDR=C312),FEATURES=CLWSl,LOW=MAIN,INPUT=CYES), 

MEDIUM=MAIN,HIGH=MAIN 
LNE2 LINE DEVICE=CLWS) 

LNE3 LINE DEVICE=CLWS) 
WS3 TERM ADDR=C314),FEATURES=CLWS),LOW=MAIN,INPUT=CYES) 

MEDIUM=MAIN,HIGH=MAIN 
LNE4 LINE DEVICE=CLWS) 
WS4 TERM ADDR=C315),FEATURES=CLWS),LOW=MAIN,INPUT=CYES), 

MEDIUM=MAIN,HIGH=MAIN 

IMS CONFIGURATION 

TERMINAL WS1 UNSOL=ACTION 
t:~\1fi!tv#.t .. waz•r .. ·.· 1:1;tsot .. ~ttl1»1· 
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 

x 

x 

x 

x 

Figure 6-6. Identifying the Destination Terminal to ICAM and the Configurator 

• 

• 

• 



• 

• 
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The most common use of the DESTINATION-TERMINAL-ID field 
is to send an output message to a terminal other than the 
source. Place a value in the DESTINATION-TERMINAL-ID field 
before issuing the SEND function to transmit the message. 

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

MOVE DEST-TERM TO DESTINATION-TERMINAL-ID. 

The terminal operator enters the value of the desired destination 
terminal from the source terminal. This value is received in the 
input message area and described as a text field (DEST-TERM) in 
the input message area of the program's linkage section. For 
more detail, see the sample COBOL action program, BEGIN 1 in 
Appendix B, Figure 8-24 . 
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6.8. SPECIFYING SCREEN FORMAT SERVICES FOR OUTPUT (SFS-OPTIONS) 

SFS- TYPE field values 

SFS-LOCA TION 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 I 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 following input. When the screen 
format is for output only, this field contains hexadecimal zeros. 

Each time you issue a BUILD function, IMS resets the SFS-TYPE 
field. To override an 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-LOCA TION 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 

10 16 

MVI ZA#SFLOC,X 1 00 1 

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 The TEXT-LENGTH field (ZA#OTL) is a binary half-word integer 
that specifies the length of the output message text. IMS sets 
this value to a predefined output message text length at action 
initiation and the action program may reduce the value to reflect 
the true output message text length. This output message length 
control is necessary when your action program issues multiple 
output messages. If the value is set to zero and n"O output 
message is sent by the action program, IMS sends a default 
termination message to the source terminal. 

OUTSIZE parameter value 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 

Additional bytes required 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. 

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 
primary device 

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

MOVE LOW-VALUES TO AUXILIARY-DEVICE-ID. 

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

Using AUX-FUNCTION 

byte 

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

The AUX-FUNCTION field has another use when you send 
continuous output to a terminal rather than 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-OUTPUT NOT EQUAL TO 'COP' 

MOVE 'C' TO AUX-FUNCTION 

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

Figure 6-8. Specifying Output to an Auxiliary Device 

For an explanation of print mode, print-transparent mode, space 
suppression, and other print options, see 6. 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 

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.) 

AUX operand appendage 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 TO AUX-DEVICE-NO. 

10 16 

TRM1 TERM ADDR=(29,52), 
FEATURES=CU400,1920), 

.__ _______ "'llUX~= CTP, 77) , 

HIGH=MAIN, 
MEDIUM=MAIN, 
LOW=DQFILE1 

72 

x 
x 
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 . 
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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. 

Description 

COBOL format 

BAL format 

Output-buffer parameter 

Sending message from 
work area 

Using master parameter 

Transmitting Messages via the SEND Function 

The SEND function transmits messages to a terminal other than 
the source terminal or multiple messages to the source terminal. 
It can also 1nit1ate 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: 

• COBOL Format: 

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

• BAL Format: 

{
CALL }SEND,(output-buffer [,master]) 
ZG#CALL 

Output-buffer parameter refers to a data-name (COBOL) or 
storage area (BAL) where the output message is built. This area 
must contain an output message header and text. The output 
buffer doesn't have to be the output message area described in 
the linkage section. You can send an output message from the 
work area or other interface area. This area, however, must be 
aligned on a full-word boundary. Subsection 6.16 discusses the 
use of a work area to build output messages and explains how 
to send output messages from a work area. 

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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Reference without 'M' 
value 

Omitting master parameter 

SPERRY UNIVAC OS/3 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

ACTION PROGRAM 

WORKING 
STORAGE 

WORKING-STORAGE-SECTION. 

PROCEDURE DIVISION. 

CALL 1 SEND 1 USING OUTPUT-MESSAGE-AREA 

6-19 

SEND FUNCTION 

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

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

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

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

Queued messages to 
master terminal 

SEND function 
considerations 
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ACTION PROGRAM 

OUTPUT MESSAGE 01,JTP~J 

ii D[~~].{5QE·---~· 
PROCEDURE DIVISION. 

CALL 'SEND' USING OUTPUT-MESSAGE-AREA. 

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

You can send a message to the system console or master 
workstation if console support is configured. To send a message 
to the console or master workstation, enter the name 1 CNS 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= (OUTDEL V) 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 ST A TUS-CODE and DETAILED-ST A TUS-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 

3 3 

3 12 

6 2 

6 3 

6 4 

6 5 

6 6 

6 7 

Successful 

Parameter error 

UNSOL =YES or CONTOUT =YES was not 
configured. or no process files were created in 
ICAM network definition. 

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. 

Destination terminal physically or logically down; 
message queued 

Invalid destination terminal, auxiliary device. or 
auxiliary function specified 

No ICAM network buffer available 

Disk error or recoverable system error on output 
message to console 

Invalid length specification 

• 

• 
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• Detailed-status-code~ 2 

Detailed-status-code~ 3 

Regaining program control 

Abnormal termination 

• 

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

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

If you configure ERET =YES, the action program regains control 
at the instruction after the SEND function call and must 
interrogate these status bytes. If you don't configure ERET =YES, 
the program does not regain control if the SEND function is 
unsuccessful and IMS abnormally terminates the program. At this 
time, IMS also sends a 3-line transaction termination message to 
the system console. Transaction termination messages are 
documented in the OS/3 system messages programmer/operator 
reference, UP-8076 (current version) . 
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6.16. USING A WORK AREA TO BUILD OUTPUT MESSAGES 

Configuration 

Work area size 

Where to build output 
messages 

Using RETURN and 
SEND functions 

Directing IMS to 
output message 

Need to code output 
message header 

Coding example 

When you use the SEND function you can use the work area or 
other interface area in the activation record to build your output 
message. If you decide to use the work area, you must configure 
the work area size via the WORKSIZE parameter in the 
configuration ACTION section. IMS does not generate a work 
area without this parameter. You describe the work area in your 
action program's linkage section. 

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

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

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

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

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

• 

• 

• 
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WORKING-STORAGE SECTION. 
77 MAST-TERM PIC X VALUE 1 M1

• 

LINKAGE SECTION. 

01 WORK-AREA. 
02iBilll!~Bll 

03 DESTINATION-TERMINAL-ID 
03 SFS-OPTIONS 

03 OUTPUT-TEXT·1 

PROCEDURE DIVISION 

PARA-X. 
CALL 

OUTPUT­
TEXT · 1 

PIC X(4}. 
PIC XC2}. 

PIC X(50}. 

MASTER 
TERMINAL 

Figure 6-11 . Sending an Output Message from the Work Area 

1 ----- ________ ........... ____ _ 
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6.17. GENERATING CONTINUOUS OUTPUT 

When to use continuous 
output 

Configuring continuous 
output 

Can be used in 
batch mode 

When you want to print lengthy reports at a terminal or auxiliary 
device attached to a terminal, the continuous output feature is 
very useful. 

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

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

You also must define an ICAM network that supports 
output. (ICAM requirements are discussed in 6. 15.) 

unsolicited \, 
7ii.~ 

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

r~. 
-~ 

""fi 
in f 

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 
output message 

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

Identifying auxiliary devict 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 
but COP /TP write 
function inoperative 

Device out of paper, 
inoperative, or in 
test mode 

Data error on TCS 

Device is not 
responding; it 
may be disconnected, 
or a read of unwritten 
tape may have occurred. 

NOTES 

TM#rDDS1 

TM#TDDS2 

TM.tiTDDS3 

TM#TDDS4 

01 41 

02 42 2 

03 43 3 

04 44 4 

CD 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 OCT 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 
nonpolled devices 

Queueing and delivery 
time errors 

Consequently, IMS almost always receives a successful 
completion status from ICAM when a message is delivered to a 
nonpolled device. IMS sends this delivery code to the successor 
action program which, in turn, generates more continuous output. 
As you can see, this is a situation to be avoided. So, in critical 
parts of continuous output applications, avoid using nonpolled 
devices. 

You can use delivery codes to recover continuous output 
messages when output message errors are detected at queueing 
time as well as at delivery time. Errors with hexadecimal values 
84 through 87 (Table 6-3) are discovered at output queueing 
time. All others are detected at the time output is delivered to 
the terminal. 
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Error causes 

Values returned in 
delivery code byte 

Coding for delivery 
code test (COBOL) 

Reasons for output message errors are: 

• A missing or invalid destination in the output message 
header 

• An invalid output buffer length in the output message header 

• No ICAM network buffer available 

• A disk error occurred 

If the no-ICAM-network-buffer-available status exists, your action 
program can try to resend the last continuous output message. 

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 C 1) when you configure the 
lowercase-to-uppercase translate option for messages input to a 
successor action. Otherwise, it returns the hexadecimal value 81. 
Tables 6-3 and 6-4 list the hexadecimal values for delivery 
codes returned by IMS. 

To test for a successful delivery code, you can set up a 77-level 
item in working storage to contain the hexadecimal value 81 or 
the value A (depending on the translate option configured) and 
compare the value with the value IMS returns in the fifth byte of 
the input message text. You can also compare the first 5 bytes 
of input message text with a 5-byte literal containing the value A 
or 81 (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 SECT ION. 
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}. 

04 FILLER PIC x. 
04 TST-NUM PIC x. 
04 INPUT-TEXT PIC X(100}. 
04 FILLER PIC X( 1813}. 

01 OMA.COPY OMA74. 
02 PRNT-LINE. 

04 DI - 1 PIC 9(4) COMP. 
04 DI-2 PIC 9(4) COMP. 
04 OUTPUT -TEXT PIC XC1916}. 

PROCEDURE DIVIS ION 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 1 CCCC 1 GO TO CONT-CONTINUE. 
IF CODE EQUAL 'STOP' GO TO TERMINATION-EXIT. 

START-IT. 

CONT-PRINT. 

TEST-RETURN. 

1~:p1~~'¥111~001oo~~'H'~m~111111111~11111:11•111::'·•1J1a•1R11 
CONT-CONTINUE. 

MOVE 'E' TO TERMINATION-INDICATOR. 
MOVE 'BUS020' TO SUCCESSOR-ID. 
GO TO ALL-EXITS. 

TERMINATION-EXIT. 
MOVE 'N' TO TERMINATION-INDICATOR. 

ALL-EXITS . 
CALL I RETURN I. 

Figure 6-12. Testing for Successful Delivery Code in a COBOL Action Program 
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Accessing TCS DSECT 

Generating TCS DSECT 

TRANSLA T 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 normally. 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 reassemble. 

To generate the TCS DSECT inline when your BAL program is 
assembled, call the ICAM procedure, TM#DSECT, using the 
operand, TCS. Figure 6-13 shows the TM#DSECT procedure and 
a portion of the ICAM TCS DSECT showing output delivery 
notice status codes and their labels. Also shown are the specific 
BAL statements that test for a successful delivery code in the 
fifth byte of the input message area. Note that the contents listed 
with each label in the DSECT indicate that the message is being 
held by ICAM; however, IMS deletes these messages from the 
queue. 

Note also that if you configure TRANS LAT= 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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TM#TDDNA 
TM#TDNAX 

* 
TM#TDDS 1 

* 
* 
TM#TDDS2 

* 
* 
TM#TDDS3 

* 
TM#TDDS4 

* 
* 

10 16 

TM#!>SECT 'fCS 

EQU 
EQU 

EQU 

EQU 

EQU 

XI 12 I 

X'40' 

X'01' 

X'02' 

X'03' 

TERMINAL MARKED DOWN, MESSAGE HELD 
AUXILIARY DEVICE DOWN, MESSAGE HELD 
OUTPUT CAN STILL BE SENT TO PRIMARY 
UNISCOPE AUXILIARY STATUS ONE 
MESSAGE HELD, GOOD STATUS BUT READ/WRITE 
FUNCTION INOPERATIVE 
UNISCOPE AUX STATUS TWO 
MESSAGE HELD, PRINTER OUT OF PAPER, 
INOPERATIVE OR IN TEST MODE 
UNISCOPE AUX STATUS THREE 
MESSAGE HELD, TAPE CASSETTE END-OF-TAPE 

EQU X'04' UNISCOPE AUX STATUS FOUR 
MESSAGE HELD, NO RESPONSE FROM DEVICE 
ATTEMPTING TO READ BLOCK OF TAPE 

TM#TPNEMEQU ·· ·· x 18 ti•• .•.. ········· ••~ijt~~$.$EUL e\J'i:PU~ .. ·~i~P:~il'tl"u· 
* 
TMltTDLNO EQU X'11' LINE DOWN/DISCONNECTED, MESSAGE HELD 

* 
TM#TEDST EQU X'84' MISSING OR INVALID DESTINATION 
TMltTENBA EQU X1 8S 1 NO ICAM NETWORK BUFFER AVAILABLE 
TMltTEDER EQU X1 86 1 DISK ERRO~ OCCURRED SERVICING SVC 
TM#TE I LG EGU X'87' INVALID OUTPUT BUFFER LENGTH 

* 
* TEST DELIVERY CODE 

CL I t;ODFt4/TM~tDl4:.~M 
BE EXIT 

* 
* 
* 
EX IT 

* 
ZM#IMH 

CODE; ·····CL5 
TEXT DS CL100 

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 
TEXl-LENGTH field of the output message area header. 

2. The read-transparent option reads a block of data from the 
cassette/diskette and the remote device handler deletes the 
SOE cursor sequence, carriage return codes, and DICE 
codes. 

3. The search-and-read option reads a block of data from the 
cassette/diskette only if a search argument specified in the 
message text of the output message area is satisfied. When 
the argument is satisfied, the block of data is moved to the 
terminal screen. Your search argument may be in one of 
three search and read modes. Table 6-5 shows the formats 
for these modes. When you use the search-and-read option, 
the only contents of the output message area message text 
should be the search argument in the mode you choose. 

• 

• 

• 
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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 
or 

1taaaa 
or 

ataaaa 

Btaaaa/c ... c 
or 

2taaaa/c ... c 
or 

btaaaa/c ... c 

Ct/c ... c 
or 

3t/c ... c 
or 

ct/c ... c 

Mode search to position the tape to a particular 
address and then read one block, where A, 1, or 
a is constant, and: 

Is the track address (1 or 2). 

aaaa 
Is the address where the tape is 
to be positioned. 

Mode search to position the tape to a particular 
address, search for a specific character string, 
and read one block, where B, 2, orb is constant, 
and: 

Is the track address (1 or 2). 

aaaa 
Is the block address. 

c ... c 
Is the character string. Up to 
16 characters can be specified. 

Mode search to find the specified character 
string, where C, 3, or c is constant, and: 

Is the track address (1 or 2). 

c .. . c 
Is the character string. Up to 16 
characters can be specified. 

The search starts at the present 
tape position. 

The report-address option displays the address of the 
cassette/diskette device on the terminal screen. To use this 
option you must also use the continuous output feature and must 
specify the value 4 in the TEXT-LENGTH field of the output 
message area header. 

Input options with/without The two other options available for cassette/diskette are the 
continuous output search-and-position and backward-one-block options. Only these 

two input options can be used with either continuous or regular 
output messages. 
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Identifying continuous 
output code 

Using continuous 
output code 

• The search-and-position option pos1t1ons 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. 

• The backward-one-block option repos1t1ons 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 
or 

Otaaaa 
or 

'taaaa 

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

Is the track address ( 1 or 2). 

ssss 
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 5-character input message. If you do not specify a 
code, the first four characters of the input message generated by 
IMS for your external successor contains binary zeros. 

The CONTINUOUS-OUTPUT-CODE field assumes special 
importance when you use any of the four input options or the 
report address option for cassettes and diskettes. When you 
specify one of these options, IMS returns a delivery code to the 
successor program only if the message wasn't delivered. 
Otherwise, there is no input to the successor program until a 
message is transmitted from the cassette/diskette via the 
terminal screen. For any terminals performing these input options, 
unless the terminal operator always presses the transmit key, no 
input is transmitted to the successor program until the 
AUTO-TRANSMIT feature is set on to allow data to be 
transmitted from the cassette/diskette. 

• 

• 

• 
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When using a screen bypass terminal, set the control page for 
that terminal to take advantage of the autotransmit capability. If 
this is not done for any of these five input options and a 
successful delivery notice is returned by the cassette/diskette 
device, the screen bypass terminal stays in the interactive mode 
waiting for input it won't receive. 

Because a successor action program may receive as input either 
a delivery notice error or an input message from the cassette or 
diskette, the CONTINUOUS-OUTPUT-CODE specified by the 
predecessor action program should be distinguishable from the 
first four characters of any input message being read from the 
cassette or diskette. In this way, the successor program 
determines what type of input message it receives (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. 

Configuration requirement To use the output-for-input queueing option, specify the 
CONTOUT =YES parameter in the OPTIONS section of the IMS 
configuration. 

• 

• 

• 
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6.25. CODING FOR OUTPUT-FOR-INPUT QUEUEING 

Transmitting output 
messages for input 
queueing 

Identifying 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 I to the AUX-FUNCTION field of the output message 
area header. This value tells IMS to queue the generated output 
message as input to IMS from another terminal. You identify the 
rece1v1ng 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. 
··•Z l>~~t~'~r.·~.Q~.~·r•JSsMlN~L·•;•tl) .••.. 
02 SFS-OPTIONS 

03 SFS-TYPE 
03 SFS-LOCATION 

02 FILLER 
02 CONTINUOUS-OUTPUT-CODE 
02 TEXT- LENGTH 
02 AUXILIARY-DEVICE-ID. 

'13 ~!;IXf.fUN~ljQ~f Y 
03 AUX-DEVICE-NO 

PIC x. 
PIC x. 
PIC X(4). 
PIC X(4). 
PIC 9(4) 

PIC X. 

COMP-4. 

02 OUTPUT-TEXT PIC X(100). 
PROCEDURE DIVISION 

GO-CONT-OUTPUT. 

USING PROGRAM-INFORMATION-BLOCK 
INPUT-MESSAGE-AREA 
OUTPUT-MESSAGE-AREA. 

MOVE 'J ' TO ... N > ·•········ 

MOVE n'J°~t'43. 1 ···• TO D~Hltt 
MOVE TEXT TO OUTPUT-TEXT. 
·c~4~ ~StN~FtJSt~~QUfPQr~ijESSAGg~AR~~-

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

Abnormal termination 
results 

Unsuccessful 

STATUS-CODE 
value 

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.) 

Output-for-input When an action program generates an output message and 
queueing errors requests tt1~t 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 

Output message text errors action program by values returned to the ST A TUS-CODE and 
DETAILED-ST A TUS-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. 

Termination indicators 

For a complete listing of error codes that IMS returns to the 
ST A TUS-CODE and DETAILED-ST A TUS-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 . 
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6.27. OUTPUT-FOR-INPUT QUEUEING WITH A SCREEN BYPASS DEVICE 

Initiating transactions at 
screen bypass terminal 

Another situation where you can use output-for-input queueing is 
with the UTS 400 screen bypass device. This device is defined 
to the communications network as a logical terminal. 
Nevertheless, because it is physically a separate buffer that can 
have a telecommunications printer attached to it, it has no way 
of sending input. Thus, the only way to access a screen bypass 
device is to use output-for-input queueing. Another terminal in 
the IMS network calls an action program to generate an output 
message that initiates a transaction at the screen bypass device. 
This must be a continuous output transaction and a report could 
be generated as output on a printer attached to the screen 
bypass device. 

• 

• 

• 



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 6-51 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SYSTEM CONSOLE 

6.28. SENDING MESSAGES TO THE SYSTEM CONSOLE 

Configuring console 
support 

Terminal-id is 
1CNS 

When IMS session has 
a master workstation 

Types of output you 
can send 

Auxiliary devices 
not supported 

Message length 
restriction 

No screen formats 

Messages not edited 

No message waiting 
signal 

Your action program can send output messages to the system 
console if console support is configured. You configure console 
support by specifying OPCOM =YES in the OPTIONS section of 
the IMS configuration or by not specifying a master terminal in 
any TERMINAL section. 

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

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

Sometimes an IMS session has a master workstation associated 
with it. A master workstation is a workstation from which the 
IMS start-up job control stream is entered, or it may be defined 
in the job control stream. When there is a master workstation 
and you use the destination-terminal-id 1 CNS, 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 . 

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

You cannot send output to an auxiliary device at the system 
console. The only auxiliary function settings you can use are 
hexadecimal 00, C3 (continuous output), or C9 
(output-for-input queueing). 

The maximum length of the output 
characters, not including the output 
Additional characters are truncated. 

message 
message 

is 120 
header. 

~ Because of the message length restriction, you cannot output 
a screen format to the console. 

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

There is no message waiting signal. Switched and multiple 
output messages are sent out immediately. 
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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. 

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. 

• 

• 

• 



• 

• 

• 

USING IMS SPECIAL FEATURES 

p 
A 
R 
T 

3 



• 

• 

• 



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 7-1 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SCREEN FORMAT SERVICES REQUIREMENTS 

7. Using Screen Format Services 
to Format Messages 

7.1. REQUIREMENTS FOR USING SCREEN FORMAT SERVICES 

Saves programming effort The OS/3 screen format services facility lets you display 
predefined formatted screens at terminals without tedious 
programming of DICE codes and other control characters. In 
addition, screen format services does validation checking of input 
data. As you know, screen formats simplify the task of data 
entry and are an essential tool in a transaction processing 
environment. 

BUILD and REBUILD 
functions 

Terminals supporting 
screen formats 

Terminal restrictions 

Screen formats 
generated offline 

Formats stored for 
later use 

Data management 
mode considerations 

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. 

UNI SCOPE 100 and UNI SCOPE 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 (COM) or mixed mode. However, 
you can configure IMS in either COM or DTF mode. 
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Configurator 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 

Start-up requirements 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 
TCO 1 FMTF for the primary file and TC02FMTF 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. 

CREA TE SCREENS 
USING OS/3 

SCREEN FORMAT 
GENERATOR 

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 Your action program requests a screen format by issuing a BUILD 
function call. IMS retrieves the screen format from the screen 
format file. (When you assign two screen format files, IMS 
checks TCO 1 FMTF first, then TC02FMTF .) IMS places the screen 
format in an output buffer area in your program or in dynamic 
main storage. 

Output display constants 

Variable data inserted 
into screen buffer 

Input and input/output 
fields 

Output-only fields 

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. 
ACCOUNT N0:193-A564 
BALANCE:350.00 
PAYMENT: 

STATE:PA 

DATE: I I 

ZIP:19140 

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. 

r 
PERSONAL CREDIT REPORT 

NAME:JOHN DOE 
ADDR:224 PINE ST. 
ACCOUNT N0:193-A564 
BALANCE:350.00 
PAYMENT: 25. llllll 

STATE:PA 

DATE:12/23/811l 

ZIP:19102 

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 

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. 

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. 

Transaction code required For normal termination, the first input or 
with normal termination input/output field in the format must 

Input checked for 
terminal commands 

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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is entered 

Input validation 

When input data is 
invalid 

Additional input 
validation 

Building an error 
screen 
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Normally, ZZRSD causes the last output message to be sent 
again, thus retaining the current screen format. However, if the 
screen format is built in dynamic main storage instead of the 
output message area, it can't be sent again and the screen 
format is canceled. The terminal operator receives a "NO MSG IN 
QUEUE" message and can't enter input on the formatted screen. 

When the input does not contain a terminal command or invalid 
transaction code, the screen format coordinator validates the 
data before IMS passes it to the successor action program. IMS 
does no additional input editing regardless of the type of editing 
configured for the action. 

If the input contains errors, the screen 
format coordinator blinks the invalid fields. 
The terminal operator can correct the input 
until the retry count specified at screen 
format generation time is reached. Once 
the retry count is exhausted, the successor 
action program receives control. 

' ' I I I I/ 

- 405B6 -
/ l I I I I'\ 

Your action program can validate input data on a more detailed 
level than the screen format coordinator. When an action 
program determines that input data is invalid, you can issue the 
REBUILD function call to construct an error screen format. IMS 
replaces fields in which you place hexadecimal 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 . 
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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. Option 
indicators let you protect fields that are normally unprotected, 
highlight fields, blink error fields, and replenish input fields. For 
example, you can build an error screen or replenish screen by 
using option indicators and issuing a BUILD instead of a REBUILD 
function call. You cannot use the REBUILD function with a screen 
format that has option indicators defined. 

• 

• 

• 
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7.3. DISPLAYING A SCREEN FORMAT 

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 . Define an output buffer (usually the output message area). This area must 

be full-word aligned and begin with a 16-byte output message header. 

When you use the dynamic main storage option, you still need the output 

message header. 

2. Move the destination terminal-id into the first 4 bytes of the output 

message header. This step is optional when you want to display the 

screen format at the source terminal. 

3. When you want the screen format built in the output buffer, move the 

output buffer length into the TEXT-LENGTH field of the output message 

header. (See the formula described on the OUTSIZE parameter in the 

configurator ACTION section in the IMS system support functions 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 . 

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

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

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

must be left-justified and space-filled. 

6. When your screen format uses output option indicators or variable data, 

define a variable data area and a 2-byte field containing the length of the 

variable data area. Define option indicator bytes, if any, as the first entries 

in the variable data area. To set option indicators on, move c· 1 · to the 

option indicator byte locations before issuing the BUILD function call. 

7. When you want the screen format coordinator to validate output data, 

define an output status area large enough to contain one status byte for 

each variable field. 

8. Issue the BUILD function call. 

9. If you defined an input or input/output screen at screen format generation 

time and want to use the screen for output-only, move the value x·o· to 

the SFS-OPTIONS field (COBOL) or ZA#OSFSO field (BAL) of the output 

message header . 

1 0. Issue the RETURN or SEND function call. 
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Restriction 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. 

Clearing SFS-LOCA TION If you want to send a message from the output message area 
after building a screen format in dynamic main storage, clear the 
SFS-LOCA TION field to zeros in a COBOL program or move 
X'OO' to the ZA#SFLOC field in a BAL program. This might be 
necessary, for example, when you output a screen format using 
the SEND function and then want to output a nonformatted 
message with the CALL RETURN. 

• 

• 

• 
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7.4. BUILDING A SCREEN BUFFER (BUILD) 

BUILD function constructs 
screen buffer 

COBOL format 

BAL format 

Output-buffer 

Format-name 

Variable-data 

Data-size 

Output-status 

The BUILD function call constructs a screen buffer in the output 
buffer or in dynamic main storage. The screen buffer contains the 
display constants defined at screen format generation time and 
any variable data defined in the program. 

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

• 

• 

COBOL format 

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

BAL format 

{
CALL } BUILD, (output-buffer,format-name[,variable-data, 
ZG#CALL data-size [,output-status]]) 

Output-buffer identifies the output area where the screen format 
is built. This area is full-word aligned and begins with a 16-byte 
output message header. When you use the dynamic main storage 
option, this area contains only the output message header. 

Format-name identifies an 8-byte field containing the name of the 
desired screen format. 

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 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 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 
coding 

Figure 7-4 shows excerpts from a COBOL action program that 
builds a screen format in the output message area. The program 
provides two variable data fields (date and time) and a status 
area for output validation. The complete action program, 
JAMENU, is illustrated in Appendix B. Figure 7-5 shows the 
equivalent coding in a BAL action program. 

DATA DIVIS ION. 
WORKING-STORAGE SECTION. 
01 SCREEN-FORMAT-IDS. 

05 SF-MENU PIC X(8) VALUE 1 JA$MENU 1 

LINKAGE SECTION. 

01 WORK-AREA. 
05 IMS-PARAMETER-LIST. 

10 IMS-SCREEN-ID 
10 SCREEN-SIZE 

05 SCREEN-RECORD. 
10 SR-DATE 
10 SR-TIME 

05 REFORMAT-DATE. 
10 P-MONTH 
10 P-DATE 
10 P-YEAR 

05 SG-STAT 

01 OUTPUT-MESSAGE-AREA. 
05 OMA-TEXT 

PROCEDURE DIVISION 

PIC X(8). 
PIC 9(4) COMP SYNC. 

PIC 9(6). 
PIC 9(6). 

PIC 99. 
PIC 99. 
PIC 99. 
PIC X(5). 

COPY OMA. 
PIC XC3000). 

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 
MOVE ALL'0' 
MOVE REFORMAT-DATE 
MOVE TIME·OF·DAY 
MOVE 12 
PERFORM 505-BUILD. 

505-BUILD. 
CALL 'BUILD' 

TO IMS-SCREEN-ID. 
TO SCREEN-RECORD. 
TO SR-DATE. 
TO SR-TIME. 
TO SCREEN-SIZE. 

USING OUTPUT-MESSAGE-AREA 
IMS-SCREEN-ID 
SCREEN-RECORD 
SCREEN-SIZE 
SG-STAT. 

IF STATUS-CODE IS GREATER THAN 0 
MOVE '3' TO ERR-FLAG . 

507-RETURN. 
CALL I RETURN I. 

., ,.,,,. '.·, 

Figure 7-4. Building a Screen Format in a COBOL Action Program (Part 2 of 2) 
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10 16 

PROG1 START 0 
* ALLOCATE REGISTERS TO COVER ACTIVATION RECORD 

USING *,R2 
USING ZA#DPIB,R3 
USING ZA#IMH,R4 
USING WORK,R5 
USING ZA#OMH,R6 
USING CONT-DTA,R7 

* INITIALIZE REGISTERS 

* BUILD SCREEN 
MVC ZA#ODTID,ZA#ISTID MOVE SOURCE-TERMINAL-ID TO 

* DESTINATION-TERMINAL-ID 
MVC SCRNID,SFMENU MOVE SCREEN NAME TO SCREEN-ID 
MVC SCRNRECC12>,ZEROS CLEAR DATE/TIME FIELD 
MVC SRDATE(2),ZA#DTE+2 MOVE PIB DATE TO SCREEN 
MVC SRDATE+2C2>,ZA#DTE+4 AFTER REFORMATTING DATE 
MVC SRDATE+4,ZA#DTE 
MVC SRTIME, ZA#TME MOVE PIB TIME TO SCREEN 
MVC SCRNSIZ,TWELVE SET SCREEN SIZE 
B SCRNBLD 

SCRNBLD ZG#CALL BUILD,COMAREA,SCRNID,SCRNREC,SCRNSIZ,SSGSTAT) 
CLI ZA#PSC+1,X'00' ERROR CHECKING 
BNE BLDERR 
B TERM 

BLDERR 

TERM ZG#CALL RETURN 
* CONSTANTS 
SF MENU 
ZEROS DC 
TWELVE DC 

* 

CL8' JAMENU I 

CL12'000000000000' 
XL2'0C' 

* ACTIVATION RECORD DEFINITION 
ZM#DPIB 
ZM#DIMH 

WORK DSECT 

PRMLST EQU * 
SCRNID OS CL8 
SCRNSIZ OS XL2 
SCRNREC EQU * 
SRDATE OS CL6 
SRTIME OS CL6 
SGSTAT OS CL5 
OMAR EA ZM#DOMH 
OMA TEXT OS CL3000 

SCREEN FORMAT NAME 

WORK AREA 

SCREEN IDENTIFICATION 
SCREEN SIZE 

OUTPUT MESSAGE TEXT AREA 

RECORD 

RECORD 

Figure 7-5. Building a Screen Format in a BAL Action Program 
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Note that the COBOL action program moves zeros to the variable 
data area before entering 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: 

10 16 

MVI ZA#SFLOC, ZA#SFDYN 

When your screen format uses both output option indicators and 
variable data, code the option indicator bytes as the first entries 
in the variable data area. For instance, if you defined option 
indicators that highlight certain fields on the screen format 
displayed by the COBOL action program in Figure 7-4, the 
variable data area might look like this: 

05 SCREEN-RECORD. 
10 OPTION-INDICATOR-1 PIC x VALUE '0' 
10 OPTION-INDICATOR-2 PIC x VALUE '0' 
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 1n 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 

Code 

(Decimal) 

3 

3 

3 

6 

7 

7 

7 

7 

7 

7 

7 

7 

Detailed 

Status Code 
(Decimal) 

3 

12 

4 

0 

2 

3 

4 

5 

6 

10 

Explanation 

Named format cannot be found 

Incorrect number of parameters 

Invalid parameter value 

Screen format services not configured 

Invalid terminal name or type 

Output validation error 

Buffer area not large enough; IMS places the 

actual length required for the format in the 

TEXT-LENGTH field 

Variable data area not large enough 

Not enough terminals configured 

Variable-data parameter specified when no 

variable data area exists 

Format size larger than screen size 

1/0 error reading screen format file 

Screen format incorrectly generated 

• 

• 
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Status Detailed 

Code Status Code 

(Decimal) (Decimal) 

7 11 

7 16 

7 17 

7 18 

ERROR RETURNS FROM BUILD FUNCTION 

Explanation 

System error 

Inadequate main storage available in system; 

or format contains protected fields and 

terminal does not have protect feature or is 

not in protect mode 

Screen format services error 

Action program processing DDP transaction 

attempted to send screen format to initiating 

action program. 

See Appendix D for a complete listing of status and detailed 
status codes in hexadecimal. 

When you define variable data and an output status area in your 
program, the screen format coordinator validates the variable 
data. When validation errors occur, the screen format coordinator 
places X'FF' into each error field in variable data area and one of 
the following error codes into the status byte for each invalid 
field: 

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 
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. 

Function key 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. 

External succession 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. 

Receiving formatted input 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 

ENTITLEMENT ACCOUNTING SYSTEM 

SELECT ONE (1) OF THE FOLLOWING OPTIONS: 
1. ADD A NEW CUSTOMER RECORD. 

JASMENU 02/09/81 

*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 CON THE WORKSTATION). 
8. ENTER WORKSTATION ACTIVITY RECORDS. 
9. LOGOFF SYSTEM. 

*ENTER CUSTOMER NUMBER ------ 4 
MENU SELECTION: _.. ~ 
PLACE CURSOR HERE-TO TRANSMIT [_~ 

Input 
Message 
Fields 

Figure 7-6. Screen Format Displayed by JAMENU Action Program 
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01 INPUT-MESSAGE-AREA. COPY IMA. 

05 IMA-SCREEN-REC REDEFINES IMA-PASS-1. 
10 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 

In the case of normal termination, the first input field in the 
format must contain a valid transaction code, because IMS must 
schedule a new transaction to receive the input data. IMS sends 
the input data, including the transaction code, to the action 
program named in the configurator TRANSACT section. 

A convenient way to ensure that the terminal operator enters the 
appropriate transaction code in the first input field is to define 
that field as an input/output variable. Display the transaction 
code, and when the terminal operator transmits the screen the 
transaction code is automatically entered as input data. 

Figure 7-8 shows an input/output screen format displayed in 
response to the CSCAN transaction code. Initially, the cursor is 
positioned after the CSCAN transaction code. To list more names 
and addresses, the terminal operator simply presses the transmit 
key and the CSCAN transaction is rescheduled. To get details 
about a certain customer, the operator positions the 
start-of-entry character and cursor on the line for that customer 
and transmits. This schedules the CDETL transaction. (The 
CSCAN and CDETL action programs in Appendix B do not use 
screen format services but could have generated the same 
screens with screen format services.) 
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Programming efficiency 

Input option indicators 

CSCAN 07009 RILEY 805238 

C>CDETL 181089 FISH ROBER 17 CHERRY 07006 
C>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006 
C>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006 
C>CDETL 044246 LONGENECKER R 20 RICHARD 07006 
C>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006 
C>CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006 
C>CDETL 805257 ROGERS CLE SS 51 RAVINE 07006 
C>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006 
C>CDETL 181050 ROHRER GARRY 219 CARTER 07008 
C>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 ST A TUS-CODE field 
and 0 in the DETAILED-ST A TUS-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 
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: 

Constructing error screen 

Constructing replenish 
screen 

Identifying error fields 

Defining output buffer 

Where screen is built 

Output buffer length 

Dynamic main storage 

Use RETURN function, 
not SEND function 

Termination types allowed 

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-LOCA TION (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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• 
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You can also build an error or replenish screen (or a combination) 
by using option indicators and issuing a second BUILD function 
call instead of the REBUILD function. When you build an error 
screen this way, you do not have to fill the error fields with 
X'FF'. Set the appropriate indicators on by moving c· 1 · to the 
option indicator byte locations before issuing the BUILD function 
call. You cannot use the REBUILD function with a screen format 
that has any option indicators defined. 

7 .10. BUILDING AN ERROR OR REPLENISH SCREEN (REBUILD) 

REBUILD function 
constructs error or 
replenish screen 

COBOL format 

BAL format 

Output-buffer 

Variable-data 

Include for error screen, 
omit for replenish screen 

The REBUILD function call constructs an error or replenish screen 
in the output buffer or in dynamic main storage. The screen 
format from the previous BUILD function remains in effect at the 
terminal, and error fields are blinked or input fields are 
replenished. 

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

• COBOL format 

CALL 'REBUILD' USING output-buffer [variable-data]. 

• BAL format 

{
CALL }REBUILD, (output-buffer[,variable-data]) 
ZG#CALL 

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 identifies an area containing the input message 
fields including error fields. This is usually the input message 
area. 

When you include the variable-data parameter, the screen format 
coordinator blinks all fields filled with X'FF'. When you omit this 
parameter, the screen format coordinator replaces all input and 
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. 

01 INPUT-MESSAGE-AREA. COPY IMA. 

05 IMA-SCREEN-REC REDEFINES IMA-PASS-1. 
10 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. 
10 SR-TRSMIT 
10 FILLER 

PIC X. 
PIC XC4). 

01 OUTPUT-MESSAGE-AREA. COPY OMA. 
05 OMA-TEXT 

PROCEDURE DIVISION 

255-VALIDATE-MENU-SEL. 
IF SR-MENU < 1 OR > 9 

PIC XC3000). 

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

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 0 

MOVE '3' TO ERR-FLAG. 
507-RETURN. 

CALL 'RETURN'. 

Figure 7-9. Building an Error Screen in a COBOL Action Program (Part 2 of 2) 

10 16 

* VALIDATE MENU SELECTION 
CLI SRMENU,X'F1' 
BL REBLD 
CLI SRMENU,X°F9' 
BH REBLD 

* BUILD ERROR SCREEN 
REBLD MVC ZA#OTL,MSGSIZE SET TEXT-LENGTH FIELD 

ZG#CALL REBUILD,(OMAREA,IMAREC) 
CLI ZA#PSC+1,X'00' ERROR CHECKING 
BNE BLDERR 
B TERM 

BLDERR 

TERM ZG#CALL RETURN 

* 
* CONSTANTS 
MSGSIZE DC HI 100' 

* ACTIVATION RECORD DEFINITION 

ZM#DIMH 

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 

1 10 16 

I MAR EC EQU * 
SR CU ST OS CL6 INPUT MESSAGE FIELDS 
SR MENU OS CL2 
SRXMIT OS CL5 
OMAR EA ZM#DOMH 
OMA TEXT OS 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-LOCA TION 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. 

Setting option indicators 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 
function 

Status and detailed 
status codes 

When the REBUILD function call is unsuccessful, no error format 
or replenish screen is constructed and IMS returns one of the 
following pairs of status and detailed status codes to the 
program information block: 

7 

7 5 

7 6 

7 7 

7 8 

7 9 

7 11 

Internal error 

Buffer area not large enough; IMS places the 

actual length required for the format in the 

TEXT-LENGTH field. 

Internal error 

1/0 error reading screen format file 

REBUILD not allowed because screen format 

has no input fields 

Invalid field in variable data area 

Variable-data parameter specified but no error 

field detected 

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. 

I 

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 F3 fO x 
(recommended) CD Q) 

F5 F2 x 
(recommended) CD Q) 

Print F7 F4 xCV CT> 
Transparent 

xCV CT> F9 F6 

Print Form Cl A 01 x© 
(ESC H) 

x® C6 06 0 

Transfer C2 02 x 
All (recommended) G) 

(ESC G) 
XG) Cl 07 

Transfer C4 0 04 M x® 
Variable 
(ESC F) C8 H 08 Q x 4 

Transfer cs 05 N X (field control 

Changed characters not 

(ESC [) supported) 

E8 F8 X (field control 
characters not 
supported) 

LEGEND: 

G) 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 

x 
(recommended) CD 

xCV 

(unpredictable 
output at screen 
and auxiliary 
device) 

(unpredictable 
output at screen 
and auxiliary 
device) 

x® 

x® 

x® 

x® 

x® 

x® 

x® 

x® 
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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 your 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. 

• 

• 

• 



• 

• 

• 

UP-9207 

Displaying format at 
local terminal 

Identifying remote 
system 

Identifying local 
terminal 

SEND function 
considerations 

Termination types 
allowed 

Receiving formatted 
input 

SPERRY UNIV AC OS/3 7-29 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SCREEN FORMATS AND DDP 

2. Issue a CALL BUILD followed by a CALL SEND to display a 
screen format at a terminal (or auxiliary device) attached to 
your local IMS system. You cannot use a CALL SEND to 
display a screen format at the remote system (primary IMS). 

When an action is initiated at a remote system, the 
SOURCE-TERMINAL-ID field (ZA#ISTID) of the input message 
area contains the locap-name of the remote system instead of a 
terminal identification. To display a screen at the source terminal, 
you can move the locap-name to the DESTINATION­
TERMINAL-ID field (ZA#ODTID) of the output message area or 
leave binary zeros in this field. 

To display a screen at a terminal attached to your local IMS 
system, move the terminal-id to the DESTINATION-TERMINAL-ID 
field and issue a SEND function. Remember, you can display only 
an output format when you use the SEND function. Afterwards, 
clear the DESTINATION-TERMINAL-ID field or move the 
locap-name to that field before issuing a CALL RETURN to send 
an output message to the source terminal. 

When you display an input/output screen format at the source 
terminal (at the remote system), you can terminate your program 
normally or with external succession. We recommend external 
succession. 

When the terminal operator at the remote system enters input on 
the screen format, the successor program you name at your local 
IMS system (which could be the same action program) takes 
control and receives the input . 
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Displaying error or 
replenish screen 

IMS1 

ENTERED ON 
SCREEN FORMAT 

IMS2 

ACTION 
PROGRAM 

The successor action program can issue a CALL REBUILD, 
followed by a CALL RETURN, to build an error or replenish 
screen at the source terminal. Again, you can move the 
locap-name from the SOURCE-TERMINAL-ID field to the 
DESTINATION-TERMINAL-ID field or leave binary zeros in that 
field. This action program should also terminate with external 
succession and name a successor program to process the 
corrected input. 

ACTION 
PROGRAM 

1 

• 

• 

• 
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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 
subroutine 

When a calling action program uses linked subroutines, only the 
main action program may issue a subprogram call. 

8.2. HOW TO USE SUBPROGRAMS 

Configuration parameters 

Successor-id 
subprogram name 

When you use subprograms, configure SUBPROG =YES in the 
OPTIONS section. Also, name the subprograms on the 
program-name parameter of the PROGRAM section and specify 
SUBPROG=YES in the same section. 

To use a subprogram, the calling action program must place the 
subprogram name in the SUCCESSOR-ID field of the program 
information block before calling the resident subprogram . 
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Serially reusable 
subprograms 

Reentrant subprograms 

CALLING 
ACTION 

PROGRAM 

MAIN STORAGE 

PROGRAM 
INFORMATION 

BLOCK 

SUCCESSOR-ID 

Subprograms may be coded as either serially reusable or 
reentrant modules. If a subprogram is accessed by one action 
program at a time during a transaction 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. 

Subprogram function calls Subprograms can issue all the function 
calls that regular action programs use. 

CALLING 
ACTION 

PR{)( JR AM 

SUBPROGRAM J 
CD 

ISSUIMi 
ANY 
~UNCTION 

• 

• 

• 
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Subprograms may not call other subprograms. 

SUBPROGRAM 
2 

Action program/subprogram A parameter list provides the means of transferring information 
interface from action program to subprogram. 

Accessing files 

Calling and called 
program languages 

The called subprogram can access only those files allocated for 
the calling action program. 

Your calling action program may be in COBOL while a 
subprogram may be in BAL, or both calling program and 
subprogram may be in the same language. 

MAIN STORAGE 

PROGRAM 

1 SUBPROG 1 
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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 1 SUBPROG 1 [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,Cparam-1, ... ,param-n) 
ZG#CALL 

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 
ZG#CALL 

Remember to place the name of the called subprogram in the 
program information block at location ZA#PSID before issuing the 
CALL function. The subprogram name must be left-justified and 
zero filled (X'FO') in a 6-byte area. 

When the calling action program transfers control to the called 
subprogram, register 1 points to the specified parameter list. If 
the subprogram requires working storage, the calling program 
can pass the address of the working storage to the subprogram 
either in the parameter list or in a register. Other register 
contents are as follows: 

Register 0 

Register 1 

Registers 2-12 

Register 13 

Register 14 

Register 15 

Unpredictable 

Parameter list address 

Address of calling action program contents 

72-byte save area supplied by calling action 

program. Subprogram must save caller's 

registers using standard linkages . 

Return address 

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 1/0 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 (GRP40) that calls the COBOL subprogram (NUMPRG) to 
determine the status of function calls issued by GRP4D. Figure 
8-2 shows the subprogram, NUMPRG. 

In Figure 8-1, the calling program (GRP40) retrieves the customer 
record of the customer named at the terminal. This customer 
record is on the file, TEST4, identified on line 9. 

Once GRP4D retrieves the customer record (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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If the GET is unsuccessful, GPR4D saves the status and detailed 
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 n~mally with the CALL 'RETURN' 
(line 84, Figure 8-1 ). 

When the status code being tested in NUMPRG is satisfied, 
NUMPRG returns to GRP4D. GRP4D processes the error message 
by sending it to the source terminal on normal termination. 

\ 

Note that the activation record areas described in the subprogram 
linkage section must correspond in size and layout to their like 
areas in the main program. (See Figure 8-1. lines 18-26, and 
Figure 8-2. lines 9-14.) 
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00C01 
roco 2 
0000~ 
COC04 
~('005 

noOG6 
OOCC7 
')(l(Q.ll 

OOOC9 
C' D C'1 G 
!'."·UC 11 
nuc12 
C:GC 1?: 
OOC'1l. 
~GC15 
COCH: 
JOC1"' 
0001;; 
CGC1C 
c1oc20 
COC21 
n0c22 
~OC23 
0GC'24 
OCC25 
C'GC2f­
C'OC27 
C'l>C2E 
1'.:'CJC29 

OOC" 31 
OGC32 
SC033 
CiJG3t. 
00035 
COC3t 
l"'(;C:! 7 
()(JC'3~ 

OOC3Q 
Oi:.JC4rl 
'"lOC41 
OOC'42 
["0043 
f'LC 44 
OOC45 
'lGC4c 
COC47 
ro~4~ 
!10C4<; 
oo:so 

IDENTlfICATlON DIVISION. 
FROGHA~-ID. GRP4D. 
ENVlRON~ENT DIVlSIO~. 

COhflGURATIO~ SECTI0N. 
SOURCF-COMPUTER. UhIVAC-053. 
OBJECl-CC~FUTER. UhIVAC-~S3. 
DATA DIVISION. 
1.iORKlNG-SlO~AGE SECTION. 
77 T~ST4 PIC X(7) VALUE 'l(ST4 

, 
• 

77 DlCE1 PIC X(4) VALUE 
77 DlCE2 PlC X(4) VALUE 
77 DlCE3 PIC X(4) VALUE 

='1'JC3G~GA'. 
='1006C2CrJ'. 
='10C6CCL?:'. 

llhKAGE SECTION. 
G1 PI~. C~PY P1~74. 
01 l~A. COPY I~A74. 

02 FILLER PIC XC11). 
02 PHONE-IN PIC 9S9. 

G1 l.iORl<-AREA. 
02 I-REC. 

:::,3 Pl-40NE-O PIC 999. 
G :! lllA;>1f-C FIC )((15>. 
Q?: ADCRE~S-0 PIC X(l). 

02 ERR-OAT~. 

Q3 MSi:, PlC X(14). 

03 s-cn~E. P IC 9999. 
03 D-CC.i>E. P IC 9909. 

C1 0 ""A• COPY O~A74. 

C2 C A T A - Ll ~; c • 
03 DJCE-1 P IC X(l.). 
- 't 
l.i ~ M S (j 1 F!C x ( 4). 

C3 DICE-3 PIC x ( 4). 
u:! NA MEG p IC. x<15>. 
03 vICE"-2 F IC x ( 4) • 
,. 'l 
"'~ MSu? PIC x<7>. 
()3 DH.F-4 PIC x ( 4) • 

G:! ADDRtSSO p lC )( ( 0. 
J3 DICE.-5 P IC x ( 4) • 

O? MSG'1 PIC )( ( 3) • 
.... "l l.i _, OICE-6 PIC x ( 4) • 

C:! PHO"EO P IC Q99. 
02 E.RR-MS6-LI'°4E Ri:.OEFl'l[S DATA-L!t-4£ • 

C3 uICE-7 PIC X(4). 
iP ll'tSC,O PIC XC14). 
03 OICE-2 PIC X(4). 
C.3 "1 Sul. FIC )((11). 

03 DICE-~ F IC X(4). 
03 COOE10 PIC 9999. 
C3 vICE-'!C PIC )((4). 
,., '1 

"'-· MSG~ PIC x<a>. 
G3 DICE-11 PIC X(4). 

Figure 8-1. Sample Action Program (GRP4D) Calling Subprogram (NUMPRG) 
(Part 1 of 21 
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JOC51 
C OC5 2 
00053 
occ 5 4 
oocss 
00056 
00057 
QOC'5!'.l 
OOCSQ 
OOC60 
OOC61 
OOC62 
00063 
IJOC64 
00065 
C'CiO 66 
OOC67 
'lOCoP 
000 c 9 
C'OC7C 
QOC'71 
CJC72 
~OC7! 
'l0C74 
cur?~ 
C1GC76 
f'10C77 
roc1r 
COC?<; 
('10Cc 0 
GCJCo1 
roce-2 
OCC8~ 
C GC.: t. 
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J3 C0Df2C PIC 9999. 
03 FILLER FIC x. 

PROCEDURE DIV~5ION USihG PIS IMA WORK-AREA OM-. 
EF.GIN. 

CALL 'GET' USihG TEST4 I-REC PHO~E-I~. 

IF STATUS-COvE EQUAL ZERO GO TC PROCESS-MSG. 
MOVE STATUS-CODE TO S-COOE. 
~0VE DETAILED-STATUS-CCOE TO o-coot. 
MOVE 'NUMPh(' TQ SUCCESSOR-ID. 
CALL 'SU8PROG' USING WORK-AREA. 

PROCESS-ERROR. 
MOVE EC TO TEXT-LENGTH OF O~A. 

MOVE DICE1 TO OICE-7. 
MOVE OICE2 TO OICF-8, OICE-10. 
MO~E DICE3 TO OICE-9, DICE-11. 
MOVE 'STATUS COOE' TO MSG4. 
MOVE 'DETAILED' TC ~SGS. 
MOVE S-COOE TO CODE10. 
MOVE O-CODE TO CODE20. 
MOVE ~SG TQ MSGC. 
GO TO E-O-J • 

PROCESS-MSG. 
~OVE 80 TO TEXT-LENGTH OF CMA. 
MOVE DICE1 TO DICE-1 • 
M 0 \/ E 0 1 Ct 3 T 0 0 l C E -3 , CIC E -4 , 0 ICE -6 • 
~OVE OIC£2 TO DICE-2, DICE-5. 
MOVE 'NAME' TO MSG1. 
MOVE 'AODRtSS' TO MS€2. 
~OVE 'KEY' TO MSG3. 
MOVE NAME-0 TO NAMEO. 
MOVE AODRESS-0 TO ACCRESSO. 
MO\/E PHONE-0 TC PHONEO. 

E-O-J. 
CALL 'IHTURN'. 

Figure 8-1. Sample Action Program (GRP4D) Calling Subprogram (NUMPRG) 
(Part 2 of 21 

·•··· 
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rioco1 
C'OCG2 
0000"! 
CCCOt. 
':'Coor:; 
nc1CG6 
00':(; 7 

IJOfus:i 
D.CJOC 9 
C'OC'1G 
0uC11 
"LJC12 
C:GC1"'! 
QOr'1t. 
~C".:15 
CCC1t 
JOC1"' 
'.:GG1 • 
c0c1c 
C'OC20 
COC~1 
~LS22 
~0':'2'1 

OCC'~4 
CCC2~ 
C'uC~f 

IDENTIFICATION OIVISlON. 
PROGRAM-ID. NUMPRG. 
tNVIRON~ENT DIVISION. 
CONfIGuRATION SECTI~N. 
SOURCE-CO~PUTER. UNIVAC-OS3. 
09JECT-CCMPUTEw. UNIVAC-OS3. 
CATA DIVISION. 
LINKAGE SECTION. 
01 WOl<K-AREA. 

02 FILLER PIC X(24). 
02 Efir0c-!>Al.I. 

03 MSG PlC 
03 S-CCDE 
03 O-COOE 

XC1.:.>. 
PIC 9999. 
PIC 9999. 

PROCEDuRt DIVISION 
BEGIN. 

USING woqK-ARE,,. 

IF S-CODE EGUAL 1 
MOVE 'INVALID KEY' TO ~SG ELSE 

IF S-COOE EQUAL 2 
~OVE 'UNALLOCATED FI' TO MSG flSE 

IF S-CODE EQUAL 3 
~OVE 'INVALID REQ' TO ~SG ELSE 

IF S-CODE EQUAL 4 
MOVE 'I/C ERRCR' TO ~SG ELSE 

MOVE 'PQ08LE~ l~ SUB' TO ~Sf. 
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 
network definition 
requirements 

DDP terminology 

IMS handles distributed data processing (DDP) transactions 
through the IMS transaction facility. To use distributed data 
processing with IMS, you must include the IMS transaction 
facility in your software at each OS/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. 

Let's define some terms we' II be using throughout the discussion 
of DDP transaction processing: 
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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 IMS 1 . 

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 There are three different ways in which the primary IMS can 
route a transaction to a secondary system: 

Operator-initiated 
transactions 

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 

With action program routing, action programs at the secondary 
system do not interact directly with the terminal operator. They 
return a message to the initiating action program or its 
successor, which in turn outputs a message to the terminal 
operator. As a programmer, you may be writing action programs 
at either the primary or secondary system. 

• 

• 

• 
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9.3. PROCESSING A REMOTE TRANSACTION 

Similar to 
processing local 
transaction 

Receiving input message 

Determining input 
message source 

DDP-MODE field 

SOURCE- TERMINAL-ID 
field 

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. 

IMS1 IMS2 

ACTION 
PROGRAMS 

There is little difference between the way you process a remote 
transaction and the way you process a local transaction. You can 
use the same action programs to process both local and remote 
transactions. 

When the transaction begins, you receive an input message 
starting with a 1- to 8-character transaction code, just as with a 
local transaction. 

You can determine the source of the input message by testing 
the DDP-MODE field (ZA#DDPMD) of the program information 
block and the SOURCE-TERMINAL-ID field (ZA#ISTID) of the 
input message header. 

The DDP-MODE field contains the value 'R' (ZA#DTR) when the 
transaction is operator-initiated (either directory routing or 
operator routing). It contains the value ·A' (ZA#PTRA) when the 
transaction is initiated by an action program. When a transaction 
is local, the DDP-MODE field contains zeros (X'OO'). This field has 
other possible values, but they apply to action programs at the 
primary IMS system (see 9.8). 

When an action is scheduled to process a transaction at a 
secondary IMS, the SOURCE-TERMINAL-ID field contains the 
locap-name of the IMS system originating the transaction rather 
than a terminal-id. You cannot test for the actual terminal 
initiating a remote transaction. 
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General restrictions 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.) 

SEND function restriction 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. 

Continuous output 
restriction 

Auxiliary device 
restriction 

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 

INTERNAL 
SUCCESSION 

~-L---

ACTION 
PROGRAM 

2 

EXTERNAL 
SUCCESSION 

~---
ACTION 

PROGRAM 
3 

NORMAL 
TERMINATION 

Figure 9-1. Processing an Operator-Initiated Remote Dialog Transaction 

You can use screen format services with operator-initiated 
remote transactions. See 7. 14 for details . 

9.5. PROCESSING A PROGRAM-INITIATED REMOTE TRANSACTION 

Considerations and 
restrictions 

Output message 
formatting 

Screen formatting 
restriction 

When a remote transaction is initiated by an action program, you 
send an output message back to the originating action program's 
successor. That action program in turn outputs a message to the 
terminal operator. 

Because your output message goes to an action program rather 
than to a terminal, there are a few additional considerations and 
restrictions: 

1 . You may want to format the output message differently; you 
do not need control characters. Of course, you may want to 
use the same output message for either operator- or 
program-initiated transactions. In this case, the action 
program receiving your message must be prepared to 
receive your control characters. 

2. You cannot use a screen format for the output message you 
return to the originating action program or its successor (see 
7. 14). However, you can use the SEND function to display a 
screen format at a local terminal. 
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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 

ACTION 
PROGRAM 

A i----

EXTERNAL 
SUCCESSION 

....----'----, 
ACTION 

PROGRAM 
B 

NORMAL 
TERMINATION 

IMS2 

ACTION 
PROGRAM 

INTERNAL 
SUCCESSION 

ACTION 
PROGRAM 

2 

NORMAL 
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 you might process successive program-initiated 
remote transactions while the initiating action programs carry on 
a dialog with the terminal operator. 

• 

• 

• 
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NORMAL 
TERMINATION 

ACTION 
PROGRAM 

NORMAL 
TERMINATION __ .....___.., 

ACTION 
PROGRAM 

2 

INTERNAL 
SUCCESSION 

__ .....__ __ 
ACTION 

PROGRAM 
3 

Figure 9-3. Processing Successive Program-Initiated Remote Transactions 
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9.6. ROUTING TRANSACTIONS TO A REMOTE IMS SYSTEM 

Initiating remote 
transaction 

External succession 
required 

Processing response 
message 

Now, assume that you are at a primary IMS, writing action 
programs to initiate remote transactions and receive response 
messages from a remote system. 

In a program-initiated remote transaction, you make the decision 
whether to route the transaction to a remote system on the basis 
of some data the terminal operator enters or perhaps something 
you discover when you access your files or make some 
computations. 

You initiate a remote transaction by identifying the remote IMS 
system (locap-name) in the output message header, building a 
message containing a transaction code in your output message 
area, and issuing an ACTIVATE function call. You must terminate 
your action program externally, naming a successor program at 
your local IMS system. Of course, you can reschedule the same 
action program as the successor. 

Action programs at the remote IMS system process your 
message and send a response. Your successor program receives 
the response message in its input message area. You can then 
send an output message to the originating terminal. (See Figures 
9-2 and 9-3.) If you wish, you can issue another ACTIVATE call 
instead of outputting a message to the terminal (Figure 9-4). 

• 

• 

• 
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ACTION 
PROGRAM 

ACTION 
PROGRAM 

2 

Figure 9-4. Issuing Muliple ACTIVATE Calls without Operator Intervention 

9.7. INITIATING A REMOTE TRANSACTION (ACTIVATE) 

COBOL format 

BAL format 

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 I ACTIVATE I 

• BAL format 

{
CALL }ACTIVATE 
ZG#CALL 
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Identifying remote 
system 

Building output message 

Setting text length 

Here is a step-by-step procedure for initiating a remote 
transaction: 

1 . Identify the remote IMS system where you want the transaction 
processed by placing its locap-name in the DESTINATION-TERMINAL-ID 

field (ZA#ODTID) of the output message header. 

2. Build the output message you want to send to the remote system in the 

output message area. The message must begin with a transaction code 

that is acceptable to the remote IMS system. 

3. Move the message length to the TEXT-LENGTH field (ZA#OTL) of the 
output message header. 

Naming external successor 4. 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 

RETURN function 
not used 

5. Issue the ACTIVATE function call. 

You don't issue a RETURN function call when you initiate a 
remote transaction. The ACTIVATE function call terminates the 
action program and sends the output message to the remote 
system. 

• 

• 

• 
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9.8. RECEIVING A RESPONSE MESSAGE IN THE SUCCESSOR ACTION 
PROGRAM 

-Successor program 
receives message 

When remote 
transaction is 
successful 

When remote 
transaction is 
unsuccessful 

DDP-MODE field 

Processing successful 
response 

Error causes 

Processing 
unsuccessful response 

Errors causing 
cancellation of 
initiating transaction 

When an action program issues an ACTIVATE function call and 
terminates in external succession, its successor program receives 
a message in the input message area regardless of whether the 
remote transaction is successful. When the remote transaction is 
successful, the successor program receives a response from the 
action program processing the transaction at the secondary IMS. 
When the remote transaction is unsuccessful, the successor 
program receives error codes in the input message area. 

To determine whether the transaction was successful, test the 
DDP-MODE field (ZA#DDPMD) of the program information block. 
The DDP-MODE field contains the value 'E' (ZA#PTRE) when the 
remote transaction ends normally and returns a message to your 
program. It contains the value 'C' (ZA#PTRC) when the remote 
transaction is unsuccessful. This field has other possible values, 
but they apply to action programs processing a remote 
transaction at a secondary IMS system. 

When the remote transaction is successful (value 'E'), you can 
send a message to the originating terminal or issue another 
ACTIVATE call to initiate another remote transaction. 

, your output message cannot be sent to the remote IMS; 

~ your output message arrives at the remote IMS but the transaction cannot 

Y be scheduled; 

~ the remote transaction is scheduled but terminates abnormally; or 

}\' the remote transaction terminates normally but your program does not 

Y receive the response message. 

You can continue processing your local transaction, perhaps 
issuing an error message to the source terminal. 

The only errors causing cancellation of the initiating transaction 
are succession errors. If an action program issuing a CALL 
ACTIVATE specifies an invalid termination indicator or successor 
id, IMS cancels the transaction and sends an error message to 
the source terminal. Also, if the terminal operator keys in the 
ZZCNC terminal command, the transaction is canceled. 
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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: 

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) 

0003 oooc 

0006 0004 

0006 0005 

0006 0006 

0006 0007 

0006 0009 

OOOA 0001 

OOOA 0002 

OOOA 0003 

OOOA 0004 

OOOA 0005 

0080 0100 

0080 0700 

0080 0800 

Distributed data processing not configured 

Destination locap-name invalid or auxiliary function 
specified 

No ICAM buffer available for switched message 

Disk error on switched message 

Invalid length specification for switched message 

CALL ACTIVATE requested by action program at 
remote IMS 

Invalid function code. Submit software user report 
(SUR). 

Invalid name. Submit SUR. 

Buffer not available. Retry. 

Invalid data type. Submit SUR. 

Invalid data length. Submit SUR. 

Required header item missing. Submit SUR. 

Message sequence error. Submit SUR. 

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 OAOO 

0080 OBOO 

0080 ocoo 

0080 ODOO 

0081 0000 

008C 0001 

0400 0001 

0400 0002 

1000 0100 

1100 1800 

1100 1900 

1200 9900 

1400 0000 

NOTE: 

Protocol procedure error. Submit SUR. 

Invalid header item. Submit SUR. 

Version not supported. Submit SUR. 

Class of procedure not supported. Submit SUR. 

Action program or IMS error at remote system. 
Message text indicates specific error. 

Error in transaction presentation control header. 
Submit SUR. 

Invalid transaction code specified 

Shutdown in process at remote IMS 

No sessions available. Increase DDPSESS specification. 

No ICAM buffer available. Increase buffers in ICAM 
network definition . 

No session established. Submit software user report 
(SUR) 

Invalid request. Submit SUR. 

Remote system shut down. Could be normal or error 
condition. 

If TRANSLA T =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, 01-09, and E2-E9. 

The class code 0081 indicates that the remote transaction 
abnormally terminated because of an IMS or action program 
error. This class code is always followed by a reason code of 
0000 and a message text. The message text is one of the 3-line 
multithread IMS transaction termination messages documented in 
the system messages programmer/operator reference, UP-8076 
(current version). 

The 3-line transaction termination message is formatted for 
output to the source terminal. You can move this message to 
your output message area and send it to the source terminal 
without additional formatting. 
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Input message 
area contents 

An example of the input message area contents when IMS 
returns an error code of 0081 is: 

16-byte-header 10010101 10034E01 

IMA control header Error code DICE 

TRANSACTION ABORTED.TRANS ID 1d TERM ID id 

FIRST LINE OF MESSAGE 

10040000 TRANS CODE:code.CURR ACTION:name.CURR PROG:name 

DICE SECOND LINE OF MESSAGE 

10040000 REASON: error-description 

DICE THIRD LINE OF MESSAGE 

• 

• 

• 



• 

• 

• 
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1 0. Additional Special Features 

10.1. DOWNLINE LOAD FEATURE 

UTS 40/UTS 400 
programs 

Store UTS programs in 
load library 

Downline load action programs load COBOL, MAC 80, or PLM 
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 . 

These UTS programs must be stored in the IMS load library - the 
same load library that contains your online IMS load module and 
action programs. If you configure the 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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There are two ways of downline loading: 

1. Enter the transaction code, DLOAD, to activate the IMS 
downline load action program, ZUKLOD. 

• 

• 

• 



• 
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2. Write your own downline load action program. 

USER 
WRITTEN 

DOWNLINE 
LOAD 

PROGRAM 

For details of the DLOAD transaction code, see the IMS terminal 
user guide, UP-9208 (current version). 

Downline loading programs can be useful in numerous 
applications. One use is for editing and validating IMS input 
messages. If errors occur in input editing and validation, you can 
handle them directly at the UTS terminal without transmitting the 
message to the host computer. 

To use the downline loading feature, generate a resident ICAM 
that supports unsolicited output and specify DLLOAD =YES in the 
OPTIONS section of the configurator input. 

The UTS terminal accepting a downline load must be a master or 
primary station and not a slave station. 

Before using the downline loading feature, you should be familiar 
with the UTS 40 or UTS 400 terminal description found in the 
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 DOWN LINE LOAD ACTION PROGRAMS 

load to UTS main 
storage or auxiliary 
storage 

Suppose you decide not to call the ZUKLOD action program via 
the DLOAD transaction code to downline load UTS programs. 
You can write your own down line 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 
00002 
00003 
00004 
00005 

IDENTIFICATION DIVISION. 
PROGRAM-ID. LODPRG. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. UNIVAC-0S3. 

00006 OBJECT-COMPUTER. UNIVAC-0S3. 
00007 DATA DIVISION. 
00008 WORKING-STORAGE SECTION. 
00009 77 LOO-MOD-NAME PIC X(8) VALUE 'MACPROG1 1 • 

00010 77 BUF-SIZE PIC 9999 USAGE COMP VALUE 1000. 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 

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

02 UTS400-RESPONSE-MESSAGE. 
03 UTS400-RESPONSE-DICE PIC X(4). 
03 UTS400-RESPONSE PIC X(4). 

02 DEL-NOTICE-MSG REDEFINES UTS400-RESPONSE-MESSAGE. 

02 

03 CONT-CODE PIC X(4). 
03 DEL-NOT-CODE PIC X. 
03 FILLER 
TRANS-CODE-ENTRY 
03 TR-CODE 
03 FILLER 

PIC XXX. 
REDEFINES UTS400-RESPONSE-MESSAGE. 

PIC X(5). 
PIC XXX. 

00024 01 OUTPUT-MESSAGE-AREA. COPY OMA74. 
00025 02 DOWNLINE-LOAD-MESSAGE. 
00026 03 DOWNLINE-LOAD-HEADER PIC X(6). 

PIC X(1000). 00027 
00028 01 
00029 

03 DOWNLINE-LOAD-TEXT 
CONTINUITY-DATA-AREA. 
02 GET-SET-AREA 

00030 PROCEDURE DIVISION USING 
00031 
00032 
00033 
00034 START-PROG. 

PIC XC400) SYNC. 
PROGRAM-INFORMATION-BLOCK 
INPUT-MESSAGE-AREA 
OUTPUT-MESSAGE-AREA 
CONTINUITY-DATA-AREA. 

00035 IF TRANS-CODE = 'DLLPG' GO TO SET-PARA 
00036 ELSE 

Figure 10-1. User-written Downline Load Action Program Sketch (Part 1 of 3) 

• 

• 

• 
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00037 
00038 
00039 
00040 
00041 
00042 
00043 
00044 
00045 
00046 
00047 
00048 
00049 
00050 
00051 
00052 
00053 
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SET-PARA. 

IF CONT-CODE = 1 CONT 1 GO TO TEST-DEL-NOTICE 
ELSE 

GO TO LOAD-STATUS-CHECK. 

CALL 'SETLOAD' USING LOO-MOD-NAME GET-SET-AREA. 
(Status code tests) 

GET-PROG-CODE. 
CALL 'GETLOAD' USING GET-SET-AREA DOWNLINE-LOAD-TEXT 
IF STATUS-CODE > 0 GO TO STAT-TEST 
ELSE MOVE 'C' TO AUX-FUNCTION 

MOVE 'CONT' TO CONTINUOUS-OUTPUT-CODE 
GO TO EXTERNAL-TERMINATION. 

STAT-TEST. 
IF STATUS-CODE = 2 GO TO EXTERNAL-TERM 
ELSE 

IF STATUS-CODE = 3 AND DETAILED-STATUS-CODE = 20 
GO TO INVAL-REQ 

BUF-SIZE. 

00054 ELSE 
00055 
00056 
00057 
00058 
00059 
00060 
00061 
00062 
00063 
00064 
00065 
00066 
00067 
00068 
00069 
00070 
00071 
00072 
00073 
00074 
00075 
00076 
00077 
00078 
00079 
00080 
00081 
00082 
00083 

IF STATUS-CODE = 3 AND DETAILED-STATUS-CODE = 21 
GO TO SMALL-DATA-BUF 

ELSE 
IF STATUS-CODE = 4 GO TO I/0-ERR . 

EXTERNAL-TERM. 
MOVE '1BOE30323130' TO DOWNLINE-LOAD-HEADER. 
MOVE 'E' TO TERMINATION-INDICATOR. 
MOVE 1 LODPRG' TO SUCCESSOR-ID. 
CALL I RETURN I -

AB-TERM. 
MOVE 1 S 1 TO TERMINATION-INDICATOR. 
CALL 1 RETURN 1 • 

NORM-TERM. 
(Send message to terminal) 
CALL I RETURN I. 

INVAL-REQ. 
(Send unsuccessful message to terminal) 
CALL I RETURN I. 

TEST- DEL -NOTICE. 
IF DEL-NOT-CODE= 1 81 1 GO TO GET-PROG-CODE 

LOAD-STATUS-CHECK. 
ELSE GO TO ERR-ROUT. 

IF UTS400-RESPONSE = 1 39303030 1 GO TO NORM-TERM. 
UNSUCCESSFUL-LOO. 

(Generate error message) 
GO TO NORM-TERM. 

SMALL-DATA-BUF. 
<Generate error message) 
GO TO NORM-TERM . 

1/0-ERR. 

Figure 10-1. User-written Downline Load Action Program Sketch (Part 2 of 3) 
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00084 
00085 

(Generate error message) 
GO TO NORM-TERM. 

00086 ERR-ROUT. 
00087 
00088 

(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: 

~ 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 buffor in the output 
message area of your calling downtine load action program 
(line 44). 

• A 400-byte area defined on the word boundary in the 
continuity data area (line 29). This area is used as a work 
area by the SETLOAD and GETLOAD function calls. 

• The data-buffer (line 27) and 2-byte field indicating its size 
(line 10). The data-buffer contains a block of code read from 
the load module. 

Before the downline load program issues the GETLOAD function 
call, the size field (lines 10 and 44) should have the length of the 
buffer area in binary format. After the return from the 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 ST A TUS-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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If the GETLOAD function is successful, the downline load 
program should: 

1. Move ·c· to the AUX-FUNCTION field (the first byte of the 
AUXILIARY-DEVICE-ID field) of the output message header 
(line 46) if you are sending the block of UTS program code 
to the terminal (primary device) main storage. Otherwise, see 
Table 6-1 for the continuous output character needed by 
your application. 

2. Prefix the data block received from the GETLOAD function 
call with a proper heading to load this block either directly 
into the UTS main storage or to an auxiliary storage device. 
This prefixed data block becomes the text in the downline 
load program's output message area. This text length can be 
calculated using the length returned in the size parameter of 
the GETLOAD function call. See Figure 10-1, lines 25-27 
and 60 for an example of the output message area and the 
prefixing description required to format the text part of the 
output message area. 

Your downline load action program should move the 6-byte 
prefix, X' 1 BOE30323130'. into the prefix header 
(DOWNLINE-LOAD-HEADER) to provide the header 
information for loading the UTS main storage. 

If the downline load is intended for the auxiliary storage 
device, your action program should instead move 
X' 1313nnnnnnnn' into the prefix header 
(DOWNLINE-LOAD-HEADER). Here nnnnnnnn is a 
4-character ASCII sequence naming the UTS load program. 

Figure 10-1, line 60 shows that the UTS MAC 80 program 
(MACPROG 1) is down line loaded into the UTS main storage 
device. 

3. Send the message from the down line load action program 
output message to the UTS terminal or auxiliary device using 
the continuous output feature (lines 46 and 4 7). 

4. Terminate the downline load action program with external 
succession (i.e., place 'E' in the TERMINATION-INDICATOR 
field of the program information block) and name the 
downline load action program as the successor. The 
successor action program must then be prepared to handle a 
delivery notice in the form of an input message (lines 
1 7-20). This includes testing the delivery notice for 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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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 ST A TUS-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 

TERMINAL-ID DA TE/TIME ST AMP 10 01 01 01 39 30 30 30 

4 8 2 --..--
UNUSED DICE 

UNSUCCESSFUL LOAD 

TERMINAL-ID 

4 

DA TE/TIME ST AMP 

8 2 

LENGTH UNUSED 

10 01 01 01 39 30 34 • 

..._,,_.. 
DICE 

• 

• 

• 
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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 

Never set 

Always set 

Program cannot be loaded 
because previous program 
did not clear program­
loaded flag (LOADFL) 

Load addressed to a UTS 
slave station instead of a 
master station 

Illegal control code 
encountered in program 

Block overflow occurred in 
available/assigned main 
storage 

Start address of block is not 
in available/assigned main 
storage 

Addresses A and B not equal 

The UTS operator should initiate a power-on confidence 
test from the controller or master station and, 
upon completion of the test, the load should be retried. 

The load should be retried and addressed to 
the UTS master station. 

IMS error - submit SUR 

If main storage is available, the UTS operator 
should assign the appropriate storage to the 
program. The load should be retried. If main storage 
is not available, the program should be 
recompiled, addressing available storage. 

Use the control page to assign more main 
storage, and reenter your transaction code. 
If insufficient main storage is available, 
the program must be recompiled. 

IMS error - submit SUR 

*Numbered from right to left; i.e., bit 7 is the most significant bit; bit 0 is the rightmost or least significant bit. 

See Figure 10-1 , lines 14-16 for an example of the input 
message area description to receive the UTS 400 response 
message after the last block of UTS program code is transferred 
down line . 
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After receiving the response message, the downline ioad action 
program should: 

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. 

When the action program downline loads a UTS program to an 
auxiliary device, the UTS terminal does not generate a response 
message after it receives the last block of code. Therefore, the 
status of the downline load is not known until the program code 
is read into the UTS main storage. 

10.3. INITIALIZING DOWN LINE LOAD (SETLOAD) 

SETLOAD format 

UTS program 
module name 

Save-area 

SETLOAD status codes 

The SETLOAD function call is the first function called by a 
downline load action program. The COBOL and BAL formats for 
the SETLOAD function code are: 

• COBOL format 

CALL 'SETLOAD' USING module~name save-area. 

• BAL format 

{
CALL };SETLOAD,(module-name,save-area) 
ZG#CALL 

Module-name is an 8-byte field containing the name of the UTS 
program load module to be downline loaded. 

Save-area is a 400-byte area defined in the continuity data area. 
IMS uses the save-area to process the SETLOAD and GETLOAD 
function calls. This area must be word-aligned. 

When a SETLOAD function call is issued, IMS returns one of the 
following status codes with corresponding detailed status codes 
in the program information block. 

• 

• 

• 



• 
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0 

7 

22 

DOWNLINE LOAD FEATURE 

Successful SETLOAD 

Invalid request; invalid number of 

parameters 

Invalid request; function invalid for 

type of request 

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 

COBOL format 

BAL format 

Save-area 

Buffer-area 

Size field 

Your downline load action program issues the GETLOAD function 
call immediately after the SETLOAD function and repeatedly 
issues the GETLOAD function until end-of-file is reached for the 
UTS program load module. The COBOL and BAL formats for the 
GETLOAD function call are: 

• COBOL format 

CALL 1 GETLOAD 1 USING save-area buffer-area size. 

• BAL format 

{

CALL }GETLOAD,Csave-area,buffer-area,size) 

ZG#CALL 

Save-area is the 400-byte word-aligned area previously defined in 
the SETLOAD function. IMS uses the save-area to process the 
SETLOAD and GETLOAD function calls. 

Buffer-area is the data-buffer in the output message area where 
your program receives a block of code from the UTS load 
module. 

Size is a 2-byte field where the length (size) of the buffer-area is 
stored. 
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When your downline load action program issues a GETLOAD 
function call, IMS returns one of the following status codes and 
corresponding detailed status codes in the program information 
block. 

0 0 

2 0 

3 20 

3 21 

4 xx 

Successful GETLOAD 

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. 

Invalid request; save-area address 

invalid or SETLOAD was not issued 

before GETLOAD. 

Invalid request; data buffer too 

small (less than 10 bytes). 

1/0 error. XX is the error code (in 

binary) returned by the OS/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 
feature 

Action program 
operations 

The line disconnect feature allows an action program to 
disconnect a single-station dial-in line following the delivery of its 
output message to enable another terminal to dial in on the same 
line. To use the line disconnect feature, include the continuous 
output capability in your configuration by specifying 
CONTOUT=YES in the OPTIONS section. The line disconnect 
feature is available only in a dedicated ICAM network, not a 
global network. 

To disconnect a line after message transmission, the action 
program must: 

• place a continuous output flag (X'C3') in the AUX-FUNCTION 
byte (ZA#OAUX field) of the output message header; and 

• specify external succession with 'HANGUP' as the successor 
by setting the TERM IN A TION-INDICA TOR 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 

'C3' TO AUX-FUNCTION. 
1 E1 TO TERMINATION-INDICATOR. 
'HANGUP' TO SUCCESSOR-ID. 
I RETURN I. 

ACTION PROGRAM 

HANGUP 

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 OS/3 JOB FROM AN ACTION PROGRAM (RUN) 

RUN function call 

COBOL format 

BAL format 

Command-text 

COBOL example 

BAL example 

You can initiate background batch jobs from your action program 
by issuing the RUN function call. The RUN function initiates a 
system command that reads a job control stream and schedules 
that job for execution. The COBOL and BAL formats for the RUN 
function call are: 

• 

• 

COBOL Format 

CALL 'RUN' USING command-text. 

BAL Format 

{
CALL } RUN,(command-text) 
ZG#CALL 

Command-text is the symbolic address of a character string that 
consists of a valid command and its associated parameters. Valid 
commands are RUN, RU, RV, SI, SC, OCL, OC, or OV. The 
command text may not exceed 64 characters. The following 
COBOL coding illustrates the statements needed in the action 
program to use the RUN function call: 

WORKING-STORAGE SECTION. 
77 CMD-TEXT PIC XC18) VALUE 'RV JOBNCJOBC),HIGH'. 

PROCEDURE DIVISION. 

PARA·10. 
CALL 'RUN' USING CMD-TEXT. 

The following coding illustrates the same statement in BAL: 

10 16 

CALL RUN,CCMDTXT> 

CMDTXT DC CL18 1 RV JOBNCJOBC),HIGH' 

• 

• 

• 
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11 . Compiling, Linking, and 
Storing Action Programs 

11.1. PREPARING ACTION PROGRAMS FOR ONLINE PROCESSING 

What you must do 

Scope of section 

After you write a COBOL or BAL action program or subprogram, 
you must ... 

1 . Compile or assemble the action program or subprogram (11.1). 

2. Link edit the program to create a load module ( 11.2) . 

3. Store the program in the appropriate load library ( 11.3). 

4. Identify the program to IMS in a PROGRAM section of the configuration. 

(See the IMS system support functions user guide, UP-8364 (current 

version).) 

5. Identify the load library in the job control stream at IMS start-up, unless 

programs are stored in the system load library, $Y$LOD. (See UP-8364.) 

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 You assemble a basic assembly language action program or 

subprogram the same way as any other BAL program. 

Compiling COBOL 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 1974 COBOL 
program 

Sharable and Nonsharable COBOL Programs 

To compile a sharable 1974 COBOL program, include the job 
control statement: 

II PARAM IMSCOD=YES 

Sharable extended COBOL To compile a sharable extended COBOL program, include the job 
program control statement: 

II PARAM OUT=(M) 

IMS language restrictions 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). 

Configuration requirements 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 P ARAM 
statement at compilation time. You can share action programs 
and subprograms only in multithread IMS. 

Nonsharable 1974 COBOL To compile a nonsharable 1974 COBOL program, include the job 
program control statement: 

II PARAM CALLST=YES 

to assure the proper linkages to IMS at CALL interrupts. 
However, the compiler does not check for IMS language 
restrictions when you use CALLST =YES instead of 
IMSCOD=YES. 

• 

• 

• 
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There is no special PARAM statement for compiling nonsharable 
extended COBOL action programs. When you omit PARAM 
OUT=(M), the compiler does not check for IMS language 
restrictions and you receive the COBOL error message: 

140 NO EXIT PROGRAM NOR RETURN STATEMENT ASSOCIATED WITH 

ENTRY OR USING STATEMENT 

You can ignore this message. 

Table 11-1 summarizes the use of PARAM statements for 
sharable and nonsharable COBOL action programs. 

Table 11-1. Compiling Sharable and Nonsharable COBOL Action Programs 

1974 COBOL Include// PARAM IMSCOD=YES. Include// PARAM CALLST=YES. 

Extended 
COBOL 

Compiler checks for IMS 
language restrictions. 

Include// PARAM OUT=(M). 
Compiler checks for IMS 
language restrictions. 

Assures proper linkages to IMS at 
CALL interrupts. Compiler does not 
check for IMS language restrictions . 

No substitute for / / P ARAM OUT= (M). 
Compiler does not check for IMS 
language restrictions, generates 
error message which can be ignored. 

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 
and restore data at CALL interrupts. It 
single-thread IMS. 

data area to save 
is not used in 

Use this size for the SHRDSIZE parameter specification in the 
ACTION section of your IMS configuration. If the action includes 
more than one COBOL action program, use the largest shared 
code volatile data area for this specification . 
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COBL74 jproc 

EXEC COBL74 
statement 

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 Uproc) or the 
EXEC COBL74 job control statement. 

Figure 11-1 uses the jproc and assumes that the source 
program, MYPROG, is filed in the system source library, $Y$SRC. 
The program is sharable. 

II JOB PROG1 
llMYPROG COBL74 IN=CRES) 
II PARAM IMSCOD=YES 
I& 
II FIN 

Figure 11-1. Compiling a 1974 COBOL Action Program Using Jproc 

When you use the EXEC COBL 7 4 job control statement, you 
must allocate a printer and three work files for the COBOL 
compiler. In Figure 11-2, the source program is embedded in the 
job control stream. The program is not sharable. 

II JOB PROG2 
II DVC 20 II LFD PRNTR 
II WORK1 
II WORK2 
II WORK3 
II EXEC COBL74 
II PAR AM CALLST=YES 
1$ 

source program 

I* 
!& 

II FIN 

Figure 11-2. Compiling a 1974 COBOL Action Program Using Standard Job 
Control 

• 

• 

• 
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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. 

II JOB PROG3 
II COBOL 
II PARAM OUT=(M) 
1$ 

I* 
I& 
II FIN 

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. 

II JOB PROG4 
II DVC 20 II LFD PRNTR 
II DVC 50 II VOL DISK01 I I LBL SRCLIB II LFD SRCIN 
II WORK1 
II WORK2 
II WORK3 
II EXEC COBOL 

II PARAM IN=MYPROG/SRCIN 
II PAR AM OUT=<M> 
I& 
II FIN 

Figure 11 -4. Compiling an Extended COBOL Action Program Using Standard 
Job Control. 
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ASM jproc 

EXEC ASM statement 

Job Control for Assembling BAL Action Programs 

You assemble BAL action programs and subprograms the same 
way as other BAL programs, using the ASM jproc or the EXEC 
ASM job control statement. 

Figure 11-5 uses the ASM jproc and assumes the source 
program, ASMPRG, is filed in the system source library, $Y$SRC. 

II JOB PROG5 
llASMPRG ASM IN=CRES) 
I& 
II FIN 

Figure 11-5. Assembling a BAL Action Program Using Jproc 

Figure 11-6 uses the EXEC ASM job control statement and takes 
source input from the job control stream. You must allocate a 
printer and two work files for the assembler. 

II JOB PROG6 
II DVC 20 II LFD PRNTR 
II WORK1 
II WORK2 
II EXEC ASM 
1$ 

source program 

I* 
I& 
II FIN 

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 
jproc 

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 ir:i 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: 

II LINK action-program-name, OUT={<vol-ser-no,label)} 
CRES,$Y$LOD) 

For example: 

II LINK MYPROG,OUT=CRES,$Y$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>} 
CRES,$Y$L00) 

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. 

II JOB LINK 
//CREDIT LINK MYPROG,OUT=CIMSVOL,LOADLIB) 
!& 
II 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 
EXEC LNKEDT 

Compile and link example 
using jprocs 

Figure 11-8 shows a standard job control stream for the linkage 
editor. The linkage editor requires a printer file and one work file. 
You can omit the printer file if you assigned one to the compiler 
in the same job control stream. Output is to the system load 
library, $Y$LOD; a device assignment is not needed for this file. 

II JOB LNKEDT 
II DVC 20 II LFD PRNTR 
II WORK1 
II EXEC LNKEDT 
II PAR AM OUT=$Y$LOD 
1$ 

LOADM CREDIT 
INCLUDE MYPROG0 
INCLUDE ZF#LINK,$Y$0BJ 
ENTER MYPROG0 

I* 
I& 
II FIN 

NOTES: 

CD 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 

Figure 11-9 shows a job control stream for compiling and linking 
a 19 7 4 COBOL action program, using both the COBL 7 4 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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II JOB COBL 
//MYPROG COBL74 IN=CRES) 
II PARAM IMSCOD=YES 
//CREDIT LINK MYPROG,OUT=CIMSVOL,LOAD) 
!& 
II FIN 

Figure 11-9. Compiling and Linking a COBOL Action Program Using Jprocs 

Figure 11-10 shows a job control stream for assembling and 
linking a BAL action program, using standard job control. A 
device assignment set is required for the output file, LOADLIB. 

II JOB ASML 
II DVC 20 II LFD PRNTR 
II DVC 50 II VOL IMSVOL 11 LBL LOADLIB 11 LFD LOADLIB 
II WORK1 
II WORK2 
II EXEC ASM 

source program 

/* 

II WORK1 
II EXEC LNKEDT 
II PARAM OUT=LOADLIB 
/$ 

LOADM PAYROL 
INCLUDE ASMPRG 
INCLUDE ZF#LINK,$Y$0BJ 

/* 

!& 
II FIN 

Figure 11 -1 0. 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 

VVhere 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 

Subprogram restriction 

How to replace programs 

Fast load requirement 

You can replace action programs in the load library while IMS is 
online, whether or not you use the fast load feature. However, 
you cannot replace resident subprograms during online 
processing. 

You replace an action program in the $Y$LOD, LOAD, or other 
load library by recompiling (or reassembling) and relinking, or by 
applying a patch (COR). For an explanation of the COR function, 
see the system service programs user guide, UP-8062 (current 
version). 

When you use the fast load feature, you must insert the 
statement: 

II 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. 

ZZPCH command 

II JOB RECOMP 
II DVC 50 // VOL IMSVOL // DD ACCESS=EXCR // LBL LOAD // LFD LOAD 
//MYPROG COBL74 IN=(RES> 
II PARAM IMSCOD=YES 
//CREDIT LINK MYPROG,OUT=(IMSVOL,LOAD) 
!& 
II FIN 

Figure 11-11. Recompiling and Linking an Action Program During Online 
Processing 

After replacing the action program in the load library, issue the 
ZZPCH master terminal command. The next time a transaction 
calls on the action program, IMS loads the new version from the 
load library. When you use the fast load feature, IMS copies the 
new version to the LDPFILE. The ZZPCH master terminal 
command is described in the IMS terminal users guide, UP-9208 
(current version) . 
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Adding action program 
to library 

Follow the same procedure to add an action program to the load 
library that is missing at start-up. Of course, the program must 
be defined in a PROGRAM section of the IMS configuration. 

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 
CALL SNAP dumps 

Obtaining termination 
snap 

Obtaining CALL SNAP 
dump 

Edited and unedited 
snaps 

You can obtain two types of snap dumps: 

1 . the termination snap dump 

2. the CALL SNAP dump 

A termination snap is caused by action program termination 
either by voluntarily moving an S to the termination indicator or 
by abnormally terminating due to program check or timer-check 
(time out due to a loop in the action program). 

A CALL SNAP dump is caused by your program voluntarily 
issuing the CALL SNAP statement in a COBOL action program or 
the ZG#CALL SNAP macroinstruction in a BAL action program. 
The action program does not terminate to produce this dump. 

IMS provides both edited and unedited snap dumps. In 
single-thread IMS, termination snaps are always edited; however, 
for CALL SNAP dumps only unedited snap dumps are available. 
In multithread IMS, users must specify SNAPED=YES in the 
OPTIONS section of the IMS configuration to obtain edited snap 
dumps . 
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12.2. TERMINATION 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. 

ACTION PROGRAM LOAD AREA 

THREAD CONTROL BLOCK 

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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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 - 1111 ~lll:i~~i§~ These registers are 

of little use to you. 

Registers with an 
abnormal termination 
snap 

When you voluntarily terminate your action program to obtain a 
snap dump, you're usually checking contents of interface areas 
that are easily locatable from the allocation map in your snap 
dump. In this situation, you do not need to obtain a program 
status word from the save area. Furthermore, no program status 
word is passed to the save area on a termination snap. 

If, however, your action programs are in BAL and you do need to 
know your action program's register contents on a termination 
snap, look in your action program's save area plus C16 bytes to 
find registers 14, 15, and 0-12 in that order. 

To arrive at the save area plus C16 , locate the BAL program 
information block DSECT field, ZA#PSAVE, which contains the 
address of your action program save area. (See Figure 3-3 for 
the BAL program information block DSECT.) 

On the other hand, if IMS terminates your action program 
abnormally, the snap dump contains two sets of registers -

User registers precede IMS registers and are labeled so they are 
easily identifiable. Just above the user registers 0-F is the 8-byte 
program status word indicating in its last three bytes the address 
of the instruction immediately following the one that caused the 
abnormal termination. (See Figure 12-6 program status word, 
EOE60EO 1 4 1s·) 
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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. 

The next section of the snap dump is the action program load 
area. It contains the executable load module generated by the 
linkage editor. 

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. 

OUTPUT MESSAGE AREA 
(OMA) 

INPUT MESSAGE AREA 
(IMA) 

WORK AREA (WA) 

CONTINUITY DAT A AREA 
(CDA) 

OUTPUT MESSAGE AREA 
(OMA) 

CONTINUITY DAT A AREA 
(CDA) 

WORK AREA (WA) 

INPUT MESSAGE AREA 
(IMA) 

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. 

Also, the program information block (first interface area) in the 
thread control block is located 20 bytes into the thread control 
block in a multithread termination snap. In a sinlge-thread 
termination snap, the program information block begins at the 
first byte of the thread 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. 

IMA 
WA 
CDA 

MAIN STORAGE AREAS 

(Only those namerl 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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The register section contains IMS registers only. No program 
registers are shown. These registers are of little use to you. 

Following the register section, you find the main storage area. 
The main storage areas included in the CALL SNAP dump are 
only those you named on the SNAP function call in your action 
program. You can dump up to six main storage areas including 
interface areas. 

SNAP Function Call 

When you want to debug your action program without 
terminating the program, use the SNAP function call. The SNAP 
function dumps up to six noncontiguous main storage areas in 
hexadecimal. 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]. 

~ BAL Format 

ZG#CALL SNAP,(start-addr-1, end-addr-1[, ... start-addr-6, 
end-addr-6]) 

The start-area-1 and end-area-1 parameters are paired for the 
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. 

For the BAL CALL macroinstruction, the start-addr-1 and 
end-addr-1 parameters indicate the start and end addresses of 
the area being snapped. 

The SNAP function dumps up to six areas including the program 
information block, input message area, work area, output 
message area, continuity data area, working-storage (COBOL), 
and defined storage area (BAL) . 
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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 

Different DSECTs 

Shared code differences 

There are three major differences between single-thread and 
multithread snap dumps. First, the order of the interface areas is 
different. In a single-thread dump, it is: program information 
block; output message area; input message area; work area; 
continuity data area; and defined record area if defined files are 
used. On a multithread dump, it is: program information block; 
output message area; continuity data area; work area; input 
message area; and defined record area if defined files are used. 
Since the allocation map in an edited dump points directly to 
these areas, there should be no difficulty in locating them in 
either single or multithread IMS dumps. 

The second major difference concerns the thread control block. 
The format for single-thread and multithread is totally different. 
Figures 12-4 and 12-5 provide listings of the thread control 
block DSECTs for both single-thread and multithread IMS. By 
examining these figures, notice that although the format is 
different, the data they contain is basically the same. 

The third difference is if the action program is a shared code 
COBOL program, in multithread the termination snap dump shows 
an additional area appended to the end of the program 
information block. This is the shared code volatile save area used 
by IMS and COBOL to make COBOL reentrant. 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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LOC• 

oooooc 

l>OOIJOC 
Docrioo 
DOOOO't 
0QOOO't 
noonoe 
oooooe 
oooooc 
!10JOOC 
l>OOOlO 
ocon10 
llOOOl't 
COOOl't 
000018 
000018 
t'!!OOIC 
llJOOIC 
0'lOIJ2' 
1>000 20 
O!>Ool:: 
eoooJo 
C0003:l 
'l0003'1 
C:J0113't 
!JQ0031:1 
coon Jc 
ooonJc 
~000'1': 
aocn'f'f 
COOO'f 8 

aoooca 
::aooo't 
ttoorio2 
~00001 

~'lC'l'IC 
lJOOn'tu 
:?O::lO'ID O:J 

LINE SOURCE STATEMENT 

A9Y79+ iM•OTHCB 
B99dO+ZT•OTHC8 OSECT 
89981+• 
89982+• THREAD CONTROL BLOCK I SYSTEM IN~OHMATION BLOCK 

THREAD CONTROL SECTIUN 
89'183+• 
8998'1+• 
d998S+• 
89C,.B6+• 
1:!9987+• 1N5ERTED EwU'S Tu MATCH 0~/7 NAMES 
89988+• 
B99H9+ZT•TPIBA l~U 
B99YO+ZT•HPIBA DS 
89991+ZT•TIMA EWU 
B99Y2+ZT•HIMA ~S 

B9'1Y3+ZT•T~A lWU 
b99Y't+ZT•HwA 05 
d99~S+ZT•TOMA EJU 
89'i196+ZTaHOMA US 
B'i19Y7+ZT•T(UA ~wu 

B9998+ZT•HCUA US 
899Y9+ZT•TORMA t~U 
BOOOO+ZT•HDkA US 
BOCOl+ZT•ODkEC lQU 
U0002+lT•HDDRA OS 
B0003+ZT•SU8FL E~U 
dOOC't+ZT•HDFA uS 
BCCOS+ZT•TFAM ~QU 

80C06+ZT•HFAM OS 
BOC07+ZT•H~UHF tQU 
B0008+ZT•TATA EQU 
bCCDY+ZT•HATA US 
BCCIO+ZT•TPTA twu 
bOCll+ZT•HPTA us 
dOCl2+ZT•TPTAI US 
bOCl3+ZT•TTTA lWU 
BOOl't+ZT•HTTA US 
BOOIS+ZT•HIOAV US 
rl0016+ZT•HPLA US 
ROC17+ZT•HRIQP 05 
80018+• 

• 
A ~RoGRAM INFORMATION BLOCK ADDR 
• 
A INpUT MESSAGE ANEA ADOR 
• 

• 
A OUTPUT MESSAGE AR~, AuOR 
• 
A CONTINUITY DATA AREA AODR 

• 
A DEFINEU HECORO AR~A AOOR 
• 
F DATA DEFINITION R~CORO AOOR 
• 
F DEFINED FILE/SUBFILE PKT AODR 
• 
'IF FILE ALLOCATION MAP 
•-ZT•HFAH FILE ALLO~ATION HAP LENGTH 
• 
F ACTION CONTROL REC PTR 
• 
F PRQG CONTROL TABLE REC PTR 
F 

• 
F TERM CONTROL TAd KvC PTR 
F START OF VARIABLE I/0 AREA 
F PRoGRAM LOAD AREA ADDRESS 
F BYPASS INTERRUPT wuEUE PTK 

~oc•~·· EQuATES FDR IST BYTE OF LT•HB1QP 
rl0020+Zd•SULSH lQU X'U8• SHuToow~ IN PROCESS 
b0021+Zri•S0LAS l~U 
tt0022+ZB•S0LCO lQU 
~OC23+Zb•S0L5T tQU 
1:!002'1+• 
BCCZS+ZT•H~IQL uS 
dC026+ZAaUSER l~U 

dC~27+ZT•USEk uC 
1:10(28+• 
d0Ql9+• 

X'O't• AUTOMATIC STATUS 
X'OZ• ZLUP/ZZOWN COMHANO OUTSTANDING 
X'Ol• SHuTuowN TIMEh 

XLI AYPASSED INTERRupT QUEUE LENGTH 
• 
x•u• • USER FLAG 

MUST ALW4YS Hf ON Oun dYTE d00NDARY 

Figure 12-4. Single-Thread Thread Control Block (Part 1 of 4) 
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LOC• 

trailo'lE 
DOOO'IE 

C00!'.1£10 
t:O!)O'lO 

oooon 
cooo10 
ooonoH 
t!COnO'l 
000002 
000001 

!?!)OO'lF 
l!!>Ol'lA~ 

GOOO'l~ 
ooon2~ 
!100010 
!'001)08 
i:tOO')O'l 
~OOnC2 
~001'15'; 

COOl'.'7'1 
t'OOO 7 'I 

COOl'.l7R 
,001)78 
000IJ7C 
l!t'007C 
!31)01'.l~~ 
!:OOnA'! 
'jlJQl'IPC 
i:t'OIJY': 

t'']C') 9 'I 
:ccrioc 
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L l 1~E 
BOO JO+• 

SOURCE STATEMENT 

i:IOGJl+• 
t!OCJ2+• 
l:!QC33+• 
tlOO J'l+• 
8C03S+ZT•TlliD 1:.\otl 
dOC36+ZT•HIND US 

• 
XLI CDNTNOL IND!CATURS 

80 • 1/0 HAS OCCUkRFD 
'lO - INITIAL SETTING FOR USER 
00 - IMS ACTIVE 

• COUNT FOR TO TAJ TIME 

dOGJ7+• 
l:!OC38+• EWUATES FOR ZT•HINO 
l:!OC39+• 
l:!l'lC'tO+ZT•HINSP l:.QU 
oCC'tl+ZT•Hl~l:.R l:.WU 
t1nC~2+ZT•Hl~DI l:.~u 

~OC'13+ZT•HINEO ~WU 

l:SC'G'l'l+ZT•Hll•EX 1:.C.U 
tsOC'l!:>+ZT•HlhCN lWU 
t100'16+7T#HINIR lQU 
bl'lC't7+ZT•HINUP lWU 
BOC'H1+• 
l:!IJQ't9+ZT•SYINQ vS 
tsOOSO+ZT•ILIST l~U 

tsOO~l+ZT•TOMRv 1:.Qu 

bOC52+ZT•TRSD 1:.QU 
tsOO~l+ZT•UTDUT lWU 
d~C~'t+ZT•E5ETL 1:.QU 
l:!CCSS+ZT•U~ETx l~U 

80CS6+lT•ZZDPh E~U 
t1CCS 7 +Z T •PC. SK •;S 
i:lCC">13+• 
ul'.'0!::19+• 
BIJGl.>u+• 
bOCbl+ZTllTFC 
l:l'.lQo2+ZT•HFC 
AO:<>J+• 
~OOb'l+ZTllTUPDA 

ROClb'>+ZT•HUPvA 
AOOb6+ZT•TCk 
Hl'JG1>7+ZT•Hl<f'LA 
tl;:lCoH+ll•Tl',.;A 
o;r:;:1,9+zT•HFwiA 
l:l!)r'70+ZTllD"SL 
.i':'IJ71+ZTllO~'CA 

bOIJ72+• 
br.'(73+• SAVE. 
U':'C7'1+• 
f\C'C 7 ':>+ • 
Kl)Ol I:.+. 

fi0C' I 1+Z l 11HSADt·1 
HC07fl+ZTllHSA1., 
i:I"':' 7 9 +. 
t11J0HO+• 
1:1nl'n I+• 

l'"ll 
JS 

l:.QU 
us 
t. '~ u 
1JS 

E.~u 

vS 
L,5 
,;S 

ARE.AS 

u:. 
1JS 

x•tso• SNAP INDICATOn 
X''IO• ERROn RETURN 
x•.20• DELAYED INTl:.Ri<,L SUCCESSION 
X'IL• EXPLICIT OUTPUT 
X'U8• EXTEKNAL succ~sSION 
X'll't• CAi;CELLE.lJ 
x'U2• INTEkNAL REWULST TO FILE MGMT 
x'UI• UPDATE PLRFORMEO ~y THIS ACTION 

Xll CONTkOL INUICATURS 
X'bO• INTE~RUPT LIST IF SET 
) 1 '10• • IF" UN INolC~TES REAu FkOH TOMFOLE 
X'20• • NEjEND • NO 
X'IO• USEI< TIHE. OUT 
~·08• 

X 'IJ'I • USE. 1 HE TEXT l 1; llHA AL THuUGH TflANS WAS CNC 
x•Q2• INulCATES TO ~t<ITE ZZOPN TERM; RECORD 
9F 

• 
F ttYTE 0 :# OF PARA~S 

BYTE. 3 

• 
f ~NpROTECTED DTF AuoR 
• 
F PARA~ Ll~T AUOR 

3 4 F I LE ;1G11 T "'0 R K Ar< FA 
A TlT AOOE OF OMS RUN-UNIT 
A JHS • QMLA ADDkES~ 

F UNC TI Oi~ cooE 

!Sf oATA MANAbt.MENT LAVE AREA 
!HF JNTERNAL REWUEST SAVE AREA 

Figure 12-4. Single-Thread Thread Control Block (Part 2 of 4) 
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LOC• LI NE SOURCE '.iTATEMENT 
00012'1 
000120 
00012c 
coo13o 
00013'1 
oao 1 3e 
COOl3C 
OOOl'l'J 

0001 "" 
0001'18 
OOO!'IC 
coo1sc 
Coo1s'I 
110CIS6 
0001s0 
:roo1sc 
00016a 
000162 
0!;1016'1 
000166 
coo1oe 
000169 

1100020 
DOOOIO 
oooooe 
COOOO'I 
!J00002 
000001 

BOC'il2+ZbllSTIDT us 
t::10083+ZBllSACT i.>S 
BOCl:l'l+Zfl•SPCT us 
1::10085+ltl11SFCTI us 
BOCBb+ZbllSTERM us 
B0087+ZBllSDCTI OS 
BOOil8+ZBllSF'ADR i.>S 
1::100tl9+ZHllSAVAL iJS 
B0090+Z011STCS OS 
BIJOYl+ZBUSIMB OS 
B0092+ZB•SIOAE OS 
BC093+ZF.IUSfSAD vS 
1::1009'1+ZBUL0UT11 us 
80095+ZBllLINM LIS 
l:l0096+Z811L0MTI OS 
CI0097+Zb•LIMTI us 
B0098+ZB•SMLL l)S 
l:l0099+ZBUSMNL .:is 
BCl'JO+Zl:!llSIMBL us 
rl010l+l81TMCCA us 
BOl02+ZBllSTOF vS 
fHJ I OJ+ZBUSOLOF us 
BCIO'I+• 
b0105+• E~UATES 
l::IOIOb+ZblSOLUP l~U 

t::101J7+ZBllS0LAI EQU 
BOl'J8+• 
BOIOY+Zt::1llSOLWD l~U 

80llu+ZB•SOLSU E~U 
0Clll+Z1::1•sOLTB E~U 
1::1n112+ZHllS0LTA E~U 

ilC113+Zl'lltS0LTI E•~U 

tlO I I 'l+lHllSOL TE lQU 
BOl 15+• 

OOOlbC BOl 16+ us 

C'OOI bC 
ooooaa 
DOOO'f 0 
000020 
t'OOlbD 
noons: 
000001 
eoooo2 
t'DC 1 H 
coooC'I 
000002 
!?COOO'I 
~0016F 

t!OOIJ8= 
~'J()Q'fQ 

!:C'OrJ2::' 

Br> I I 7+• 
blJl 18+Zt:!llF'LG1 US 
BOl19+Z811STRIN E.l.llJ 
b0120+ZBUTCRSH E.l.llJ 
~0121+ZBUTEXT Ewu 
bPl22+ZbllF'LG2 US 
cC123+ld11TOMUP t~U 
b012'1+Zl:!UTIJMER lWU 
H1125+ZollTOMNT lQU 
~Cl26+Zd•F'LG3 ~s 

tl1Jl27+lt11llnDCL ll>iU 
H".'llil+ZBlll~!DWA t."'IJ 

bOIL9+i~llJNDCO l~U 

8Cl30+Zb11FLG'I o..>S 
ll:JIJl+Zt:!lllMSDM l·.,jlJ 
H~l12+Z811D~SDC t.WU 
ur1J3+ZdllDMSRU E~u 

F TRANSACTION CODE T.BLE 
F' ACTION CufllTROL TAbLE 
f PROGRAM CONTROL TABLE 
f F' I LE COflf TROL TABLL INDEX 
f TERMINAL CNTL TBL ADDR 
F' Ul:::F' F' I LE CONTROL TABLE 
f IMS LOAD AOURESS 
F AVAILAt:!LE. LIST AD..>F;ESS 
f TERM• CONTROL SEC II ON 
F' INpUT MESSAGE BUFFER 
f 110 ARE A fND AODR 
A AODR IMS SESSION STATISTICS 
H LARGEST OUTPUT MSu • 
H LA1<GEST I fllPU T MSG• 
'IC LARGEST OUTPUT M'.ic, •-TERM 10. NAME 
'IC LARGEST INPUT MSG•-TERM 10. NAME 
H STANDARD MESSAC.E LINE LENGTH 
H STANDAnD MESSAGE 1'<UMBER OF Ll""ES 
H INPUT MEsSAC.E BUFFER LENGTH 
H NUMBER OF TERMS 111 ICAH CCA 
XLI . USER TIMEOUT t- 1. Ab 
X l I cONTROL INOICATuRS FUR AUDIT 

FOR ZB11SOLuF 
X'BO• UPDATING PERMITTED 
X''IO• AUDIT MOUULE INCLUDED 

IBEf 
x•20• ROLLoAC~ PROGWAM I FILE 
X'IO• 5UPPRESS UPDATES 
x'UB• 8£FORE IMAGlS TRAClO 
x'O'I• AFTER IMAGES IRACED 
X'fJ2• l"lPUT ME:SSAbES TkACED 
x'Ol• l/O ERROR TRACE FILE 

X • FLAGJ Of STAkTU~ 

x·~o· • STARTUP ACTivE. 
X1 '10• ••TRCF'ILE•CRASH 
x'ZO• ••TRCF'ILl•EXT 
x •FLAG FO" TOHFILE 
x '80' • ro~tF I LE CONt- I GURlD 
~·OI• • ERROR ON TOM FILE 
x'U2• • DO NOT TRACl TUHFILl 
x •FLAG F'Ok TYPE OF' ~ESTART 

~'Ul• oSTAhl•CLEAN 
x•02• ·STAkT•wARM 
x'O'f• •STAkT=lOLu 
x OMS FLAG IHTE 

!HAGES, TR FIL~SI 
OOWN 

x'8Q• IMS HAS MAOl ~ RE~UEST TO OHS 
x•'lu• 0115 HAS Tf.RMl••·TE~D 
x'20• OMS r<UN-UNIT tXISTS 

Figure 12-4. Single-Thread Thread Control Block (Part 3 of 4) 
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LOC• 
0001)1:1 
OQOl)OA 
000110 
aoooe:> 
0000'+':1 
':1001)20 
ooooos 
t!OOl)O'I 
000111 
00017'1 
000178 
00017C 
000100 
000182 
00018'1 
000188 
000111c 
t!0019'J 
COOl9'1 
GOOl98 
C0019C 
00019C 
00019c 
000000 
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LINE SouRCE STATEHE.NT 
B013'1+ZtUJ14SNA 
t:IOIJS+ZB•OMSNA 
f\013o+ZB•FLC.S 
l:IC137+ZB•KAT 
BOl38+Ztl•STATS 
BC139+Ztl•SFSE.N 
tlOl'IO+ZB•GLB 
t!Ql'll+ZB•OED 

EQU x•to• IMS NOT ALLOWEn ACCESS TO OMS 
EQU x•oe• OMS IS NOT THERE 
us XL I 

Bl) I '12+ 
BOl'i3+Zt:l•LPCT 
!:IC I 'i'i+Z8•LACT 
SO 1 'iS+ZB•LAD 
t:IOl'lb+ZB•NLST 
t:IO l '17+ 
BOl'iB+lC•CCA 
tlOl'iY+ZC•LOCAP DS 
t:IOISO+ZB•HDICE OS 
ROl:.t+Ztl•UN~EF OS 
ROIS2+ZB•OATE DS 
BOIS3+Zb•SESLN uS 
BOl:.'i+ZQ•THFIN OS 
t:IOIS">+ZT•HLEN 

EQU 
EQU 
EQU 
OS 
OS 
OS 
OS 
i.>S 
OS 
OS 

E.Qu 
EQU 
<.SECT 

80 I So+ZHTLEN 
601">7+ZC•l IP 

x•ec• KATAKANA CONF!GUHED 
X''iC• STATISTICS AT SHUTDOWN 
x•2u• SFS ENABLED 
X'08• GLOBAL NETWORK 
x•O'i• DEDICATED NET~nRK 

XL.3 UNUSED 
F LAST PCT ADDRESS 
F LAST ACT ADDRESS 
F LAST LOAo AREA AOv~Ess 
H INTLIST•N VALUE 
XL2 UNUSED 
F CCA NAME 
r LOcAP NAME 
f OlcE-SCREEN CLEAR/MSG POSITION 
A POINTER TO TRIOT To PROCESS UNOEF.rRANS•COnES 
F TOoAY'S LiATE 
F LENGTH-SE.SSION TAoLE•ZSTAT 
OF • THIS TAG HUST :.TAY AT END 
·-zr.oTHCB Lf.NGTH OF THCB 
ZTDHLEN 

Figure 12-4. Single-Thread Thread Control Block (Part 4 of 4) 
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LOC• 

000000 
000000 
OOOOOlf 
000008 
000009 
oooooA 
oooooA 
oooooe 

oooooc 
000010 
OOOOllf 
000018 
OOOOIC 
000020 
000021f 
000028 
00002c 
000030 
ooooJlf 
000020 
OODOSlf 
oooos8 
oooosc 
000060 
00D061f 
000068 
00006C 
00D071f 

000075 
000076 
000078 
00007A 

LINE SOURCE STATEMENT 

2628 PRINT GEN 
ZM1DTHCB 
OSECT 

2629 
A2630+ZT•OTHCB 
A26ll+ZTITHQPT 
A2632+ZTINTHCB 
A2633+ZTITHURF 
A26llf+ZT•THROF US 
A263S+ZT#OWAIT OS 
A2636+ZT•REGRS OS 
A2637+ZT•IECB3 OS 
A2638+• 

OS 
os 
OS 

A2639+• 
A261fO+• 
A261fl+ZT•THSVR OS 
A261f2+ZT•THRAO US 
A261fl+ZT•TPIBA OS 
A261flf+ZTITIMA OS 
A2blfS+ZT•TwA OS 
A261f6+ZT•TOMA US 
A261f7+ZTITCOA OS 
A261f8+ZT•fDRMA US 
A261f9+ZT•ODREC 
A26SO+ZT#SUBFL 
A265J+ZT#TFAM 
A2652+ZT•TNUMF 
A2653+ZTITA"TA 
A2651f+ZTITPTA 

OS 
OS 
OS 
EQu 
OS 
OS 

A265S+ZT#TPTAJ OS 
A2656+ZT•TTTA OS 
A2657+ZT•TIMB OS 
A2658+ZT•TEOIT OS 
A2659+ZTITRID OS 
A2660+ZTITINO OS 
A2661+• 
A2662+• 
A2663+• 
A2661f +• 
A2665+• 
A2666+• 
A2667+• 
A2668+• 
A2669+• 
A2670+• 
A2671+• 
A2672+• 
A267J+• 
A2671f+• 
A267S+ZT•TER• OS 
A2676+ZT•TES DS 
A2677+ZCISFSSC OS 
A2678+ZC•ITLN OS 

F o NEXT THREAD JN QUEU[ POINTER 
F • NEXT THREAD FOR SCHEDULING 
X • uRGENT FLAG 0 - ROUTINE 
X • THREAD READY FLAG I - READY 
OX BJT 0 INITIAL THREAD WAIT FLAG - WAIT 
X BIT 7 RESTORE REGISTER FLAG 0 - YES 
X BIT 0 CANCEL FLAG I - CANCEL 

BIT 2 OUTPUT MESSAGE GENERATED BY 
BIT 3 INTERNAL CANCEL JNJTJATEO 
BIT 7 IECB FLAG I - lWORD 

F • THREAD SAVE AREA REGISTER 
F • THREAO RETURN AOnRESS 
A PROGRAM INFORMATION BLOCK ADOR 
A INPUT MESSAGE AREA ADOR 
A WORK AREA AODR 
A OUTPUT MESSAGE ARE& AODR 
A CONTINUITY DATA AHfA ADDR 
A DEFINED RtCORD AREA ADDR 
A DATA DEFINITION RECORD A'ooR 
A DEFINED FILE SUB-FJLE oEsc ADDR 
8F FILE ALLOCATION HAP 
•-ZT1TFAM FILE ALLO,ATION HAP LENGTH 
A ACTION CONTROL TAoLE RECORD AOOR 
A PROGRAM CONTROL TABLE R'ECORD AODR 

A TERMINAL CONTROL TABLE RECORD ADOR 
A INPUT HSG BUFFER ADOR 
A EDIT TABLE ADDR 
CLB TRANSACTION ID 
XLI CONTROL INDICATv~s 

BIT 0 TERHJNATION TYPE 

BIT 2 ERl<OR RETURN 

0 
I 
0 
I 

BIT 3-lf INTERNAL MESSAGE CONTROL: 

NORMAL 
ABNORMAL 
NO 
YES 

OD ENO ACTION oR END T~ANSACTION 

OI EXPLICIT OUTPUT . 
10 DELAYED INTERNAL SUrCESslON 
JI CANCELLED 

BIT S INTERNAL REQUEST INDIC fnR FM 
0 NO 

BIT 6 OUTPUT JN PROCESS 
ijJT 7 OUJpUT WAITED 

X ERROR CODE NUMBER 
H RELATIVE ACT RECOkn ADOR 
H INpUT STATUS BYTE COUNT 

I YES 

XLI xTION FLO LEN CTR-INVALID TRANSAcTION 

Figure 12-5. Multithread Thread Control Block (Part 1 of 2) 
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LOC• 
D0007B 

C0008'1 
000088 
oooo8c 

000090 
00009'1 

000098 
DOOOA'I 
000000 
000000 
0000F8 
ooooFC 
000118 
000160 
00018c 
0001BO 
OOOIB'I 
000188 
000IB8 
0000'10 
00000'1 
000001 
DOOIBC 
DOOICC 
DOOIC'I 
0001ce 
0001ce 
000000 
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LINE SOURCE STATEMENT 
A2679+ZC•SFSID OS CL6 SUCCESSOR•ID FOk REBUILD 
A2680+• FILE MANAGEMENT ENTRIES 
A2681+• PARAMETER LIST FOR SUBTASK 
A2682+ZT•TBA OS A BEGIN ADOR 
A2683+ZT•TRPLA OS A REQUEST PARAH LIST AODR 
A268'1+ZT•TFC DS A BYTE 0 • a OF PARAMS IN LIST 
A2685+• BYTE 3 - FUNCTION conE 
A2686+ZT•TUPDA vS A UNPROTECTED DTF AOnR 
A2687+ZT•TCR os A covER REG 
A2688+• OTHER 
A2689+ZT•TFWA OS 
A2690+ZT•TSAVI OS 
A2691+ZT•TSAV2 OS 
A2692+ZT•SAV5 EQU 
A269J+iT•SAVE6 EQU 
A269'1+ OS 
A2695+ZT•TSAV'I OS 
A2696+ZT•TSAVJ OS 
A2697+ZA•PSSK OS 
A2698+ZT•TFLA OS 
A2699+ZT•TF1 OS 
A2700+ZT•TF2 OS 
A270l+ZT•SY1ND EQU 
A2702+ZT•TOHRD EQU 
A2703+ZT•ZZOPN EQU 
A270'1+ZT•ROF EQU 
A2705+ZT•UDHCA OS 
A2706+ZT•IDHCA OS 
A2707+ZT#S I BA 
A2708+ 
A2709+ZT•TLEN 
A2710+ZO•OUTHT 

OS 
OS 
EQu 
CSECT 

JA lrlQRK AREA 
llA SAVE AREA 
11 A 
zT•TsAV2 SAVE AREA 5 
ZT•SAVS+'IO 
7F'O• 
I BA SAVE AREA If 
llA SAVE AREA 3 
9F 
F REQU1RED BY IRAH 
F' APPL•HANAGo 
F FLAG BYlE 
ZT#TF2 FLAGS 
x·~o· INDICATES TOH ~EAO 
X'O'I• INDICATES TO *RITE ZZOPN TERM: RECORD 
X'DI• HIRAM RE•READ FLAG 
A USER PROGRAM DHCA ADDRESS 
A IMS INTERNAL DHCA ADDRESS 
F SIB ADDRESS 
OF 
••ZTaDTHCB LENGTH OF CONTROL BLOCK 

Figure 12-5. Multithread Thread Control Block (Part 2 of 2) 
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LOC• 

000000 

00000:3 
OCOOO'f 
cooooe 
oooooc 
COOOlC 
00001'1 
1100018 
DOOOlA 
000018 
OOOOlB 

coooeo 
OOOO'f 0 
000020 
000010 
000008 
COOOO'f 
0001)02 
GOOOOl 
tlOOOOl 

t!OOOlC 

coooec 
0000'10 
000020 
000010 
000008 
COOOO'f 
000002 
000001 

000010 
000010 

!!0008!? 
!lOOIJ'f 0 
nooon 
~OOIJlC 
!?00008 
eoooo't 
!!001)02 

LINE SOURCE STATEMENT 

2712 ZH11DTCT 
A2713+lC•OTCT DSECT •••• TERMINAL CONT~nL TA8L£ RECORD •••• 
A27 l 't+• 
A2715+Zt•LINK DS F ACT LINK fo NEXT TcT IN QUEUE 
A27lb+ZC•TID DS XL't TERMINAL ID 
A2717+ZC•TAL OS F REL ADOR SOURCE TCT tOS/31 
A2718+ZCllTALT DS F REL AOOR ALTERNATt TCT IOS/31 
A2719+ZCllTTTA DS F CORRESPONDING TTT ADDRESS 
A2720+ZC•TESR OS F SUCC ACT REL AODR • ROLLBACK 
A272l+ZC•TCOL OS H CONTINUITY DATA LlNGTH 
A2722+ZCllTLN OS XLI LINE NUMBER 
A272J+ZCllTTST vS XL7 STATUS BYTES 
A272'f+ZCllTST lQU ZC•TTST 
A272S+• 
A2726+• EQUATES FOR ZCllJTST/ZC•TST 
A2727+• 
A2728+ZCllTTLST EQU 
A2729+ZCllTTTMD E.QU 
A2730+ZCllTTUH E.QU 
A273l+ZC•TTDWN EQU 
A2732+ZC•TTHLO E.QU 
A273J+ZCllTTUT EQU 
A273'f+ZCllTHWR E.QU 
A273S+ZCllTHTC EQU 
A273b+ZC•TOHW EQU 
A2737+• 
A2738+ZC•TSTI EQU 

x•eo• LAST TCT 
X''fO• TEST HOOE 
X'20• URGENT MESSAGE., ACTION 
X'IO• TERMINAL DOWN 
x•oe• HOLD TERMINAL 
X'O'f• URGENT TERHINA1 
x•02• MSG wAIT IFOR ZlTSTI RECEIVED 
x'Ol• HWRITE FOR zzrsT tSINLGE THREAol 
x•01• OUTSTANDING HwRITE IMULTI THREAD) 

zc•TsT+ I' I 

EQUATES FOR ZC•JSTI 
A27't I+• 
A27't2+ZC•TT1M EQu 
A27'tJ+ZC•TTMT lQU 
A27't't+ZC•TALTS EQu 
A27'f5+ZCllTTRC lQU 
A27'f6+ZCllTTMWS EQU 
A27't7+ZC•TTBTH E.QU 
A27't8+ZCllTTRP lQU 
A27'f9+ZCllJTHS EQU 
A2750+• 
A275l+ZC•TST2 EQU 
A2752+ZCllTPRSF lQU 
A275J+• 

x•ao• INTEkACTIVE HvOE 
X''fO• MASTER TERMINAL 
x'20• ALTEkNATE TERM SPECIFIED 
X'IO• ROLLBACK COMPLFTE 
x•08• IMS SENT MSG NAIT 
x'O'f• BATCH TERMJNA~ 

x'02• ROLLBACK IN PkOCEss 
x•o1• MSG JO ORIG TERM SENT 

zc•rsT1+1,1 
zC•TsT2 

fQUATlS FOR ZC•TST2 A27S'f+• 
A27SS+• 
A27Sb+ZCllTTUNS 
A2757+ZCllTTREL 
A7.7S8+ZC•TPRHQ 
A27S9+ZC•TPRHP 
A27bO+ZCllTTSTA 
A27bl+ZC•TCONT 
A27b2+ZC•TDE.LN 

Li.Ill 
llolU 
E.Qu 
lQU 
[Q(I 

llolll 
E.i.IU 

x•ao• 
x ''f O' 
x•20• 
X' I 0 • 
x•Oe• 
X 'O'f' 
X'Ol• 

MWRllE. ISSUE.U FROM ZOIUNSMT MODULE 
RELEASE BUFFE~ AT HWRITE COMPL 
MSG IN QUEUE 
MSG JN PROCES:. 
SEND AUTO STAl11S MESSAGE 
CONTjNUOUS OUJpUT REQUESTED 
DEL NOTICE - ACTION TO BE SCHEO 

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 1 of 5) 
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LOC• 
000001 

nooo1E 

noooec 
0000'1~ 
00002'J 
000010 
eoor:Joe 
ccooo'I 
000002 
t!OOOOI 

00001F 

coooeo 
0000'10 
000020 
000010 
cooooe 
ooooo'I 
coooo2 
000001 

000020 

ooooeo 
0000'10 
0000'10 
000020 
cooozo 
000010 
cooooe 
ooooo'I 
oooooe 
00000'1 
000002 
000001 

000021 

ooooeo 
0COO'IC 

SPERRY UNIV AC OS/3 12-17 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE 

LINE SOURCE STATEMENT 
A2763+ZC•TOIQ EQU X'OI• OUTPUT GENERATED FOR INPUT QUEUING 
A276'1+• 
A276S+ZC•TSTJ l:.~U 

A2766+• 
ZC•TST2+ I, I 

EQUATES FOR zc.TSTJ A2767+• 
A2768+• 
A2769+ZC•TTOR 
A2770+ZC•TTQNE 
A2771+ZC•THORS 
A2772+ZC•TIDN 
A2773+ZC•Tl\iiM 
A277'1+ZC•COIP 
A277S+ZC•TNRDY 
A2776+ZC•TUNAC 

E.QU 
EQU 
£Qu 
ElilU 
l:.QlJ 
E.QU 
EQU 
l:.QU 

A2778+• 
A2779+ZC•TST'I l:.QU 
A2780+• 
A"}78 I+• 
A2782+• 
A278l+ZC•ERMEX EQU 
A278'1+ZC•SFSRh EQU 
A278S+ZC•ABTDY l:.QU 
A2786+ZC•DYTWD l:.Qu 
A2787+ZC•SIGN EQU 
A2788+ZC•ATTRI EQU 
A2789+ZC•CONSL EQU 
A2790+ZC•CNTRD EQU 
A2791+• 
A2792+ZC•TSTS EQU 

x•&o• DISCONNECT REwuESTED (Sill 
X''IO• TERMINAL'S LO~ QUEUE NOT EMPTY 
X'20• OUTPUT HEADER ~AVED 
X110 1 INTERNAL DELIVERY NOTICE 
x•oe• IMS <iiENEHATED ERHoR MSG 
x'O'I• CONTINUOUS OUJPUT IN PROCESS IMITI 
x'02• NO IMS REAOY MSG TO THIS TERMINAL 
x•o1• SEND_UNSOLICITED OUTPUT !~OICATOR 

FOR SWITCHLO MESSAGES AT ACTJON ENO 

ZC•TST3+11 I 

x•so• AIM GENERATED ERROR MSG• 
X''IO• REBUILD ALLOWED BY AIP 
X'20• ABORT DYNAMIC SESSION 
x'IO• ABORT TERM Wl~DO~ 

X'OS• SIGN ON FOR DYNAMIC SESSION 
X10'1• TERM HAS CONFIG• ATTRIBUTES 
X'02• CONSOLE TERMINAL 
X101• OUTSTANDING TCSIOISKETTE READ FUNCTION 

ZC•TsT'l+lol OMS FLA .. S 

EQUATES FOR zc.TSTS 
A279S+• 
A27Y6+ZC•IMPRT l:.QU 
A2797+ZC•DEPND EQU 
A2798+ZC•DEPRT EQU 
A2799+ZC•DMSUP 1:.QU 
A2800+ZC•BNO EQU 
A2801+ZC•UBPND EQU 
A2802+ZC•DMSRQ EQU 
A2803+ZC•DMSUB E<illl 
A280'1+ZC•UPOHU 1:.QU 
A2&0S+ZC•uPOTD l:.WU 
A2806+ZC•TCALL EQU 
A2807+ZC•DMSDR EQU 
A2808+• 
A2809+ZC•TST6 E~U 

A?812+• 
A28ll+ZC•DMSER EQU 
A'lbl~+ZC•WRKI EQU 

x•so• ISSUED IMPACT FOR ACTION 
X''IO• DEPART PENDINb 
X1'10• ACTION ISSUED DEPART 
X'iO• ISSUED DSM OP~N FOR UPDATE 
X'20• BOUNOIUNBOUND STATE 
X1 10• UNBIND PENDINb 
X108• OHS FORCED OE~ART wlTH ROLLBACK 
X'O'I• OMS KUN UNIT UNBOUND 
X108• OPENED FOR UPvATE IN THIS RUN-UNIT 
X'O'I• UPDATING RUN•uNIT IN THIS SUCCESS UNIT 
x'02• FUNCTION CALL/TERMINATION CALL 
X101• OMS REQUEST VIA DoR•Mo 

zC•TsTS+1,1 OHS FLA .. s EXTENSION 

x•ao• OMS E:.RROH IN kUN-uNIT 
x·~o· TEMPORARY FLA .. •I 

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 2 of 5) 
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LOC• 
000020 
cooo10 

000022 

ooooeo 
COOO'IO 
000020 
000010 

COD023 

000009 
DOOOCI 
DOOOCJ 
cooocs 

00002'1 

ooooen 
D!>OO'I!! 
D00020 
DOOOIC 
ocoooa 

00002s 

!100026 
000028 
DCOIJ2C 
ooooJo 
llOOOl'I 
000036 
D00037 
ooooJa 
coooJA 
tl0003C 

LINE SOURCE STATEMENT 
A281S+ZC•WRK2 El.IU X1 20• TEMPORARY FLA(1 •2 
A2816+ZC•TTMDF EQu x'IO• HOEFER ISSUED ~OR THIS TERMINAL 
A2817+• THE FOLLOWING STATUS BYTE TAGS ARE NOT CLEARED WHEN A GI OBAL 
A2818+• NETWORK DYNAMIC TERMINAL DOES A SISOFF 
A2819+• LC•TTLST 
A2820+• ZC•TTUT 
A2821+• ZC•TTMT 
A2822+• ZC1TNROY 
A2823+• ZCaTUNAC 
A282'1+• ZC1ATTRI 
A282S+• 
A2826+• 
A2827+ZC•ODPST OS X ODP STATUS BYTE 
A2828+• 
A2829+• 
A2830+• 

EQUATES FOR zc.oDPST 

REMOTE TRANS A 28 l i + ZC ll~EM TR 
A2832+ZC•FSDUT 
A283J+ZC•PSEDO 
A283'i+ZC•ODPOT 

EQU 
EQU 
EQU 
Ee.tu 

x•so• 
x ''10' 
X1 20• 
X'IO• 

FIND SESSION u11 TSTANDING 
PSEUDO TCT 

A283S+• 
A2836+ZCllODPMD OS 
A28J7+• 
A28J8+• EQUATES 
A2839+• 
A28'10+ZC•OTR EQU 
A28'1l+ZC•PTRA EQU 
A28'12+ZCllPTRC EQU 
A28'1J+ZC•PTRE EQU 
A28'1'1+• 
A28'1S+Zc•s•LAG OS 
A?8'16+• 

M#RITE FOR DOP 

X ODP MOOE 

FOR ZCaDDP HOOE 

c. f(' DIRECTORY TRANS. ROUTING 
C'A' PROGRAM TRANS. ROUTING 
c•c• PROGRAM TRAN!>. ROUTING 
C'E' PRO(,Fl AM TRANS. ROUTING 

XLI GENERAL SFS rLA(1 BYTE 

A28'17+• EQUATES FOR ZC•SFLAG 

El.IU 
EQU 
lQIJ 
EQU 

A28'18+• 
A28'19+ZCllfNFHT 
A2850+ZC•OYNM 
A28!>i+ZC•SFBTI 
A2852+ZC•1Tcr 
A28SJ+Zc•sFeT2 
A285'1+• 
A285S+ZC•SFIRC US 
A28S6+• 
A2857+ OS 
A28~8+ZC•TRCTA OS 
A2859+ZC.llTQE 
A2860+ZC•PRFT 
A?86i+ZC•PQCNT OS 
A2862+ZC•HQCNT OS 
A2&6J+ZC•TDELS US 
A286'1+ZC•LQCNT OS 
A281>~+ZC.11TIN 

A?B66+ZC•TINT 

OS 
OS 

us 
us 

X1 80• 
x ''10' 
X1 20• 
X' I 0 • 
x•oa• 

INPUT FORMAT 
DYNAMIC MEMORY 
srs FLAG I 
INVALID XTION 
SFS FLAG 2 

XLI SFS INPUT RETRY ~DUNT 

XL2 UNUSED 
A TRcl AODR 
r CANCEL LINK 
F DISPL TO PROCESS FILE TABLE 
H PROCESS wUEUE COUNT 
XL I LAST I CAM SVC 
XLI oELIVEKY NOTICE ~TATUS 
H LOW QUEUE COUNT 
H TOTAL INPUT COUNT 
H TRANSo INPUT COUNT 

- ACTIVATE - ABORT/CANCEL - END 

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 3 of 5) 
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LOC• 
!:0003E 
C!JOO'IC 
llOOO'I'+ 
COOO'+B 
t'OOO'IA 
a coo" c 
coooso 
rooos2 
oooos'+ 

COOIJS'I 
COOOSb 
oooos8 
oooosc 
0C006C 
00006'1 
COOObB 
C0006C 
000010 
CC007'1 
caoo1c 
coooso 
00008'1 
t!OOIJ88 
000088 
!?00090 
000092 
00009'+ 
000098 
oooose 

oooooa 
coooos 
COOOE'J 

COOOfl 
Ol!Ol'lE8 
C'JOOEF 
toooFc 

liOOoF:: 
CiOOOFO 
eoooF2 

OOOOf'+ 
toooF6 
0QOQF8 
C'JOOF9 
Ct'OOFA 

:!OOOFB 
!!QOOfll 

SPERRY UNIVAC OS/3 12-19 
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SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE 

LINE SOUkCE STATEMENT· 
A28b7+ZCITTCM OS H TERM COMMAND COUNT 
A28b8+ZC•TINCH OS f TOTAL NO. INPUT CuARs. 
A28b9+ZC•TOTCH OS F TOTAL NOo OUTPUT cHARS• 
A2870+ZC•TOC OS H TOTAL OUTPUT COUNI 
A2871+ZC•TOMSZ DS H SOURCE TERM O/P MSG• SIZE 
A2872+ZC•TON OS f TIMER LINK 
A2873+ZC•l~L US H INpUT MESSAGE LENbrH 
A287'1+ZCIOML OS H OUTPUT MESSAGE LENGTH 
A287S+ZC•TML OS H TIMER MESSAGE LENGTH IOS/3 MeTel 
A2876+• OS/3 S•T• USES ZCICOSEQ INSTEAD Of ZC•TML 
A2877+ZCacOSE~ EQU zC•TML C/0 SEQ COUNT IOS/3 SeTe ONLYI 
A2878+ZC•D~L OS H DOP MSG• LENGTH 
A2879+ZC•!BF OS A INPUT BUFFEk AOOk 
A2880+ZC•O~f OS A OUTPUT BUFFER ADDk 
A2881+ZC•TBF OS A TIMER BUFFER ADDk 
A7~82+ZC•DBF OS A DDP BUFFER ADD~ 

A2883+lC•DPkEL OS A DDP BUFF~R RELEAS~ AODR 
A288't+ZC•TDELC OS XL'+ uSER CONTINUOOS ~UTPUT CODE 
A28AS+ZC•SFSTC OS A SFS TERMINAL CLAS~ ENTRY ADDR 
A2886+ZC•SFSFN OS CLB SFS FORMAT NAME 
A2887+ZC•SESAD OS A SESSION STAT TABL~ AOOR 
A2888+ZC•SESIO OS F SESSION ID 
A2889+ZC•TDMEM OS F SFS DYNAMIC MEMORY AOOR 
A2890+ZC•TTRID OS CL8 TRANS ID llNITIA, DATE/TIME) 
A2&91+ZC•TRID EQU ZC•TTRID OS/'I TAG 
A2892+ZCllDLCNT OS ~ IMC DEADLOCK DETECTION COUNT 
A2893+ OS H UNUSED 
A289'1+ZC•TC~ OS A THREAD CONTROL BLUCK AODR 
A2~9S+ZC•TLI OS SF TRANS LOCK INDICATOR 
A289b+ZCaTAUM OS SF AUDITED UPDATE MMP 
A2b97+••• ZC•TLI AND ZC•TAUM MUST AGREE ~JTH ZTaTNUHf IN rHE THCB 
A2898+ZCaTTlXT OS CLB TRANSLATED TERM cMO/TRANS CODE 
A2899+ZCITC00E t.Qu ZC•TTEXT 05/'I TAG 
A2900+ZC•TDDRc OS CLI DDR NAME ID CHAk IHIGH ~YTE. X'FD'I 
A29CI+••• THE A~OvE FIELD IS DEFINED IN u~/'t BUT NOT TAGGED 
A2902+ZC•TDDRN OS CL7 DATA DEF REC NAMF 
A2903+ZC•TDFN ~S CL7 DEFINED FILE NAME 
A290~+ OS X UNUSED 
A290S+ZC•TES OS F SUCC ACT RECORD R~LATIVE AODH 
A29Cb+• HuLTl-TrlkEAD sYSTEMS USE ZC•~s & zcacoc IN PLACE Of Zr•TES 
A2907+ ORG zC•TES 
A2908+ZC•ES US ti SUCC ACT RECORD Rlt AT I VE AODH 
A2909+ZC•CDL US H CONTINUITY DATA L~NGTH 

A2910+• 
A29 I 1 +ZC•ioolA I 
A2912+ZC•CDI 

US H WORK AREA INC 
OS M CONTINUITY DATA AkEA INC 

A2913+ZCITTTN US XLI TCT RECORD NUMBLR 
A29 l '1+ 
A29IS+ 
A29lb+• 
A2917+ 
A7918+ZCllCDk 

OS XLI uNUSED 
US H UNUSED 

MULTl-lHREAu USES zcaCDk & ZCaCES INSTEAD Of 7CaTTTN ~ ZC1TINT 
ORu zC•TTTN 
OS H TCT RECO~D NUMBER 

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 4 of 5) 



UP-9207 SPERRY UNIV AC OS/3 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SINGLE AND MULTITHREAD TERMINAL CONTROL TABLE 

LOC• 
OOOOFA 
coooFC 

coo100 
000100 
000100 
000100 
00010'1 
000106 
Goo1oe 
l?OOlOA 

0001oc 
000110 
000110 
000111 
000112 

000000 
noooso 
tlOOO'f 0 
DOO'l20 
000010 
000008 
COOOO't 
Ogooo2 

C00113 

eooosc 
COOO't!> 
000020 
000010 
Dooooe 
COOOO't 

:ioo 11 'f 
00011 e 
nco11 c 
noo120 
00012!: 
~00000 

LINE SOURCE STATEMENT 
A2919+ZC•CES 
A2920+ZC•SCFR 
A2921+• 
A2922+ZC•TTIR 
A2923+ZC•TIR 
A292't+ 
A292S+ZC•TRWA 
A2926+ZC•FBPA 

DS H SUCC ACT REL ADDR _ ROLLBACK 
US XL't COUNT FIELD FOR ROLLBACK 

OS 
UIU 
ORG 
OS 

EQu 

us 
A2927+ZC•C~PA OS 
A2928+ZC•LBPA US 
A2929+ZC•NRBC8 DS 
A2930+• 
A293l+ZC•TLNAM US 
A2932+ZC•TCHAR DS 
A29.33+ZC•TTSL 
A293't+ZC•TTSW 
A293S+ZC•TTTYP 

E<olU 
EQU 

XLl TERM l~D FOR ACTION PROG USING ROLLBACK 
ZC•TTIR OS/'t TAG 
ZC•T1R 
F TRACE WOHK AREA 
H • FIRST ~LOCK OF ~ARTJTION 
H • CURRENTLY ACCESSED BLOCK 
H • LAST BLOCK OF PARTITION 
H •• OF REMoBYTES lh CURR• BLOCK 

CL't LINE NAME 
CL't TERMINAL CHARACT~RISTICS 

ZC•TCHAR SCREEN LEN~TH 
zc•TTSL+1 SCREEN WluTH 
zC•TTSW+i TERMINAL TYPE 

A2936+• 
A2937+• EQUATES FOR ZC•TTTYP 
A2938+• 
A2939+ZC•TTNFC lio!U 
A29'tO+ZC•TT'tPR EQU 
A29'tl+ZC•TT'tU2 EQU 
A29't2+ZC•TT'tU't EQu 
A29't3+ZC•TT327 lio!U 
A29't't+ZC•TTU'tC lQU 
A29'tS+ZC•TTU20 EQU 
A29't6+ZC•TT't0T LQU 
A29't7+• 
A29't8+ZC•TTATT EQU 

x'OO• Ul00/U200/UTSin/TTY 
x•ao• UTs'tOO PR 
x''tO• UTS'tOO CP IU2 HODEi 
x'20• UTS'fOO CP CU't HODEi OR UTS'tOO 
X'IO• IBM 3271 
x'OB• UTs'tO 
X'O't• UTS20 
x'02• UTs'tOO TEXT Eu1TOR 

zC•TTTYP+l TERMINAL ATTRIBUTES 
A29't9+• 
A29SO+• tQUATES FOR ZC•TTATT 
A29Sl+• 
A29S2+ZC•TTKAN Eio!U 
A2953+ZC•TTNVI LQU 
A29S't+ZC•TTSBT Eiolu 
A29SS+ZC•TTPKT LQU 
A29S6+ZC•TTCST EQu 
A2957+ZC•TTCCT EQU 
A2958+• 
A2959+ZC•TINEk US 
A2960+ZC•TRIDA US 
A2961+lC•ALTID US 
A2962+ZC•TrlN us 
A2963+ZC•TLLN Eiolll 
A296't+ZO•OUTMT CSECT 

X'tl0• KATAKANA 
X''tO• NON•VIDEO 
x'20• SCREEN ~YPASS 
x'IO• PACKET PON TE~MINAL 
x•oa• CIHCUIT SWITCH PON TERMINAL 
x'O't• TERMINAL ON CLuSTER CONTROLLER 

F SFS ERROH FIELD 
A PTR TO THIDT ENTRY FOH CURRENT TRANSACTION 
F ALTERNATE TERM ID 
CF THIS MUST ALWAYS RE AT END 
•-lCaDTCT 

Figure 12-6. Single-Thread and Multithread Terminal Control Table (Part 5 of 5) 
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IMS ACTION PROGRAMMING IN COBOL AND BAL 

DUMP PROGRAM 

12.5. SAMPLE DUMP ACTION PROGRAM (FIXSAM) 

How FIXSAM produces 
S termination and 
CALL SNAP dumps 

Abnormal 
termination dump 

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. 

When the operator enters transaction code F#03 followed by the 
value T (Figure 12-7), line 303), FIXSAM moves an S to the 
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. 

A third type of snap dump is produced if the program terminates 
abnormally. An abnormal termination snap caused by a program 
check is shown in Figure 12-10. This dump varies in only a few 
details from the S termination snap . 
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DUMP PROGRAM 

LINE NO. 

OOC01 
(10002 
00003 
OOC04 
00005 
00006 
OOC07 
COCO!' 
00009 
OOC10 
OOC11 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
COC21 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
00030 
OOC31 
00032 
00033 
00034 
00035 
00036 
00037 
0003e 
00039 
OOC40 
OOC41 
00042 
00043 
OOC44 
00045 
00046 
OOC47 
00048 
00049 
OOC50 

SPERRY UNIVAC OS/3 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SOURCE ElliTRY 

* 
* 
* 
* 

* 
* 

* 
* 

* 
* 

* 

* 

* 

* 

* 

* 

* 

* 

IDENTIFICATION DIVISION. 
PROGRAl'l-IDo FIXSAM. 
ENVIRON~ENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. UNIVAC-OS~. 

OBJECT-COMPUTER. UNI\AC-OS3. 
DATA DIVISION• 
WORKING-STORAGE SECTION. 
01 DICE-CODES. 

SET CURSOR-COORO TO HOME X'10C3GOGO'. 
05 CURS-Hl'IE P IC X (4) VALUE ' 

POSITION CURSOR TO A NE~ LINE X'10040000'. 
05 NXT•LNE PIC X (4) VALUE ' 

SKIP 3 LINES AND BEGINNING CF LINE X'1004G300'. 
05 SKP-3LN PIC X (4) VALUE ' 

SKIP ~ LihES ANO BEGihNlN~ OF LINE X'10040200'. 
C5 SKP-2LN PJC X <4> VALUE ' 

START OF ENTRY CHARACTER X'1E'. 
05 SOE-CHAR PIC X(1) VALUE 

01 NON-NUlllB-MSG P IC X (49) VALUE 

, . 

'NON-NUMERIC VALUE ENTFREC FOR READS DESIRED FIELD'. 

01 TRANS-CAN-"'SG PIC X (40) VALUE 
'TRANSACTION CANCELLED DUE TO AbOVE ERROR'. 

01 EOF-"'SG PIC X (40) VALUE 
'ENO OF FILE REACHED DURING READ NUMBER '• 

01 ERR-MSG P IC X C40> VALUE 
'ERRCR FRO~ SAM-GET CURIN~ READ NUMBER 

01 SHT-HDRS PJC XC47) VALUE 
'STATLS-CODE DETAILED STATUS CODE 

01 F SAl'ITIN P IC X <7 > 

01 FSA"IDIN P IC X C7> 

01 SUCC-MSG PIC X <54) VALUE 

12-22 

'ENTER NUMeER OF READS fO~ SAM VAR LENGTH FILES AS F#NN'. 

* 
01 DISCONN~CT-MSG PIC X(25) VALUE 

'LihE DISCONNECT REQU~STED'• 
01 HOG-LH • 

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps 
(Part 1 of 7) 
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• 
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UP-9207 

LINE NO. 

00051 
COC52 
00053 
00054 
00055 
00056 
00057 
00058 
00059 
00060 
00061 
00062 
00063 
00064 
00065 
00066 
00067 
OOC6P 
00069 
00070 
00071 
OOC72 
00073 
OOC74 
00075 
00076 
00077 
00078 
00079 
(10080 
OOC!l1 
COCd2 
00083 
00084 
00085 
OOC86 
00087 
00088 
00089 
OOC90 
00091 
00092 
IJ0093 
00094 
00095 
00096 
OOIJ97 
00098 
00099 
C0100 
00101 
C0102 

SPERRY UNIV AC OS/3 12-23 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DUMP PROGRAM 

SOURCE ENTRY 

* 

05 HD1 PIC x ca> VALUE 'NO. READ'• 
05 FILLER P IC x (4) VALUE SPACES. 
05 HD2 P IC x (7) VALUE 'CUST-ID'. 
05 FILLER P IC x (8) VALUE SPACES. 
05 HD3 P IC x <13> VALUE 'CUSTOMER NAME'• 
05 FILLER P IC x (9) VALUE SPACES. 
05 HD4 PIC x (8) VALUE 'AMT PAID'. 
05 FILLER PIC x (6) VALUE SPACES. 
05 HOS PIC x (4) VALUE 'DATE'• 
05 FILLER P IC x (5) VALUE SP ACES • 

01 SNP-E RR-MSG PIC XC42) VALUE 
'ERRCR ON SNAP NO. 1 2 

01 END-WS 
3 4 5 

PIC X VALUE ~ ..... 
LINKAGE SECTION. 
01 PIB. COPY PIB74. 

02 STATlS-CODE PIC 9(4) COMP-4. 
02 DETAILED-STATUS-CODE PIC 9(4) COMP-4. 
02 RECORD-TYPF REDEFINES DETAILED-STATUS-CODE. 

J2 
02 
02 
02 

03 PREDICTED-RECORD-TYPE PIC X. 
03 DELIVERED-RECORD-TYPE PIC X. 
succ~ssoR-ID PIC x<6>. 
TERMINATION-INDICATOR PIC X. 
LCCK-ROLLBACK-INDICATOR PIC X. 
TRANSACTION-ID. 
03 YEAR PlC 
03 TODAY PIC 
03 HR-l'IIN-SEC PlC 

02 DATA-DEF-REC-NAME PIC 

9(4) COPIP-4. 
9 C4) COMP-4. 
9(9) COPIP-4. 
x (7). 

G2 
02 
Cl2 

DEFihED-FllE-NA~E PIC x <7). 
9(4) COMP-4. 
9 (4) COl'IP-4. 
9(4) COMP-4. 

... . 

02 
02 
02 
02 
02 
02 

STANDARD-MSG-LINE-LENGTH PIC 
ST~NDARD-MSG-NUMeER-LINES PIC 
WORK-~REA-LENGTH PIC 
CONTINUITY-DATA-IhPUT-LENETH 
CONTlhUITY-DATA-OLTPUT-LENGTH 
WORK-AREA-INC Pit 
CONTINUITY-DATA-A~EA-INC PIC 
SUCCESS-UNIT-ID. 

PIC 9(4) COMP-4. 

03 TRANSACTION-DATE. 
04 YEAR 
04 MONTH 
04 TODAY 

03 Tll'!E-OF-DA Y. 
04 HOUR 
04 MINUTE 
04 SECOND 

03 FILLER 
02 SOURCE-TER~I~AL-CHARS. 

PJC 9(4) COMP-4. 
9 <4) COl'IP-4. 
9(4) COMP-4. 

P IC 99. 
P IC 99. 
PIC 99. 

PIC 99 • 
P IC 99 • 
PIC 99. 
PIC llXX. 

03 SCURCE-TERMINAL-TYPE FIC X. 
03 SCURCE-TERM-MSG-LlhE-LENGTH PIC 9(4) CO~P-4. 
03 SOURCE-TER"'-MSf-NU~8ER-lINES PIC 9(4) COl'IP-4. 
C~ SOLRCE-TER~-ATTRIBUTES PIC X. 

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps 
(Part 2 of 7) 



UP-9207 SPERRY UNIV AC OS/3 12-24 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DUMP PROGRAM 

• LINE NO. SOURCE ENTRY 

00103 02 DDP-l"ODE PlC x. 
00104 IJ1 I l'IA • COPY Il'IA74. 
00105 02 SOURCE-lERl'IINAL-ID PlC x (4 >. 
00106 02 DA TE-l H'IE-S TAl'f P • 
00107 03 YEAR PIC 9 (4) co,.P-4. 
C010P 03 TODAY PIC Q (4 > COl'IP-4. 
00109 03 HR-l'IIN-SEC PIC 9(9) COl'IP-4. 
00110 02 TEXT-LENGTH PIC 9 (4) COl'IP-4 • 
00111 02 AUXILIAPY-DEV-ID• 
C0112 03 FILLER PIC x. 
00113 0:! AUX-DEV-NO PIC x. 
00114 02 TRANS P IC x (2). 

00115 02 REC TC RD PIC x <2 >. 
C0116 02 NOPE CS REDEFINES RECTCRD PIC 99. 
00117 C2 FILLER PIC x. 
0(1118 02 DISCONNECT P IC x. 
00119 02 FILLER P IC x. 
00120 ('12 SNAP P IC x. 
00121 02 FILLER P IC x. 
00122 f12 E Xl-SUCC P IC x. 
C0123 02 END-Il'IA P IC x. 
C0124 01 CDA. 
00125 I) 2 DI SC ONNEC T-SAV P IC x. 
00126 02 SNAP-SAV P IC x. 
00127 02 E ND-C DA PIC x. 
00128 01 Ol'IA. COPY 01'1A74. 
00129 02 DESllNATION-TERl"INAL-ID PIC x co. 
00130 f12 SFS-OPTIONS. 
00131 O:! SF S-TYPl P IC )( . • C0132 03 SFS-LOCATION PIC x. 
00133 02 FILLER PIC XC2). 
00134 02 CCNTI~UCUS-OUTPUT-(01>£ PIC x C4 >. 
00135 02 TEXT-LENGTH PJC 9(4) COl'IP-4. 
00136 02 AUXILIARY-DEVICE-ID. 
00137 03 AUX-FUN CTI ON P IC )(. 

0013~ 03 AUX-DEVI Cl-NO PIC )(. 

00139 02 OUT-l"SG• 
00140 03 DICE 1 P IC )( (4 >. 
00141 03 LINE1. 
00142 cs FILLER PlC )( (1 5). 
00143 05 FilERD P IC x (7). 

00144 n~ -- FILLER p lC )( (8 >. 
(10145 cs TSNP. 
0014~ 1G FILLER P IC x (19) • 
00147 10 SNP1 P IC x. 
{!0148 1;; FILLER P IC x (2). 
00149 1C St.P2 F IC x. 
00150 1C FILLER F IC x (2). 
00151 1 c SNP3 P IC x. 
00152 10 FILLER P IC )( (2). 

00153 1C SNP4 P IC x. 
00154 1( FILLER P IC x (2). 

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps 
(Part 3 of 7) 
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UP-9207 SPERRY UNIVAC OS/3 12-25 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DUMP PROGRAM 

• LINE NO. SOURCE ENTRY 

00155 10 SNPS PIC x. 
00156 10 FILLER P IC X(10>. 
00157 03 D ICE2 PIC x (4). 
00158 03 LINE2 P IC x <72). 
00159 03 DICE3 PIC x (4 >. 
00160 03 LINE3 P IC x <72>. 
00161 03 OICE7 P IC x (4). 
00162 03 LINE7 • 
00163 05 f ILLER PIC X<15). 
00164 05 FILREAD P IC x (7). 
00165 05 FILLER PIC x<5o>. 
00166 03 DICE8 P IC x (4 >. 
00167 03 LINE8 P IC x (72) • 
00168 03 DICE«; PIC x (4). 

00169 03 LINE9 PIC x <72>. 
00170 03 DICE11 PIC x (4). 
00171 03 LlNE11 P IC x <72>. 
00172 03 DlCE12 PIC x (4). 
0011'3 03 SOE-DICE PIC x. 
00174 03 END-OMA P IC x. 
00175 01 WORK-AREA. 
00176 03 REC-IO-AREA-Fe 
00177 05 CUST-ID P IC 9(5). 
00178 OS CUST-NAl'!E PIC X(2Q). 
00179 OS AMT-PAID PIC 9CS>V99. 
00180 OS DATE-Ptl. 
00181 10 lilTH P IC 9 (2). 
00182 10 SLSH-1 P IC X • 

• 00183 10 DAYC PIC 9(2) • 
00184 10 SLSH-2 P IC x. 
00185 10 YP. P IC 9 <2). 
00186 05 FILLER PIC x (Q). 

00187 03 DETAIL-LNE. 
00188 GS FILLER P IC x (3). 

".10189 OS RECS-RD P IC 9 (2 >. 
00190 05 FILLER P IC X(8). 
00191 05 CUST-ID PIC 9 (5). 
00192 05 FILLER P IC x (6). 

00193 05 CUST-NA(ll!E PIC x <20). 
00194 05 FILLER p JC X(4). 
00195 OS AMT-PAID PIC $(6).c;.9. 
00196 OS FILLER Pl( x (4). 
00197 05 DATE-PO. 
00198 1.:l !'!TH p JC 9 <2). 
00199 10 SLSH-1 P IC x. 
00200 10 DAYC FIC 9(2) • 
00201 10 SLSH-2 P IC X. 
00202 10 YR PIC 9(2). 
00203 OS FILLER l'IC ll<3). 
00204 03 ERR-L~E REDEFINES CETAJL-LliiEo 
00205 C'S EJ<ROR-eLD PIC XC40). 
00206 05 RECfcD-ERR PIC Z9. 

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps 
(Part 4 of 7) 
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UP-9207 

DUMP PROGRAM 

LINE NO. 

00207 
00208 
00209 
00210 
00211 
00212 
00213 
00214 
00215 
00216 
00217 
00218 
00219 
00220 
00221 
00222 
00223 
00224 
00225 
00226 
00227 
00228 

00229 
00230 
00231 
00232 
00233 
00234 
00235 
00236 
00237 
00238 
00239 
00240 
00241 
00242 
00243 
00244 
00245 
00246 
00247 
00248 
00249 
00250 
00251 

00252 
00253 
00254 

SPERRY UNIVAC OS/3 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SOURCE ENTRY 

05 FILLER PIC x <30). 
03 STATLS-LNE • 

05 FILLER P IC X(13). 
05 STAT-ERR PIC 9 (4). 
05 F ILLE' R PIC xno>. 
05 D-STAT-ERR PIC 9 (4). 
05 FILLER P IC x (21). 

03 REC-CNT P IC 9 (2). 
03 ERR-IND P IC 9. 
03 STAT1 PIC 9 <4). 
03 DSTAT1 P IC 9 (4). 
03 STATZ PIC 9 (4). 
03 DSTAT2 P IC 9 <4). 
03 STAT3 P IC 9 (4). 
03 D STAT3 P IC 9 (4). 
03 STAT4 P IC 9 (4). 
03 DSTAT4 PIC 9 (4). 
03 STH~ P IC Q (4). 
03 DSTATS PIC 9 (4). 
03 FILENAl'IE PIC JC (7). 

03 END-WA P IC X. 
PROCEDURE DIVISION USING FIE> Il'IA liiORK-AREA Ol''!A CDA. 

OPTIONS-SAVE. 
MOVE CURS-Hl'IE TO DICE1. 
l'IOVE NXT-LNE TO DICE?, DICE3. 
IF SNAP IS EQUAL TO 1 Y 1 OR 'N' OR 1 T 1 l'IOV~ SNAP TO SNAP-SAV 

ELSE ,OVE 'N' TO SNAP-SAY. 
If RECTORD IS NOT NUl'IERIC, l'IOVE NON-NUl'l6-l'IS6 TO LINE?, 

,OVE TRANS-CAN-l'ISE TO LINE3, 
~CVE 232 TO TEXT-LEN6TH OF OMA, 
60 TO SNAP-TfST. 

IF DISCONNECT IS EQUAL TO 'y' MOVE DISCONNECT TO 
DISCCNNECT-SAV, ELSE ~OVE 

1 N1 TO DISCONNECT-SAY. 
TAPE-REC-GET. 

llllOVE ZERO TO ERR-IND, REC-CNT • 
llllOVE 'FILE NAME' TO LlNE1, LINF7. 
lllCVE FSA,TIN TO FILENA~E, flLEkD. 
IF NORECS IS EQUAL TO lERO, 

~OVE HD6-LNE TO LJNE2 
'0VE SPACES TO DETAIL-LNE, 

,OVE NORECS TO RECS-RD, 
MOVE DETAIL-LNE TO LINE!, 
60 TC DISC-REC-GET. 

MOVE SPACES TO DETAIL-LNE. 
PERFOR, SAl'l-GET THRU ~Alll-EET-EXJT UNTIL REC-CNT IS EQUAL TO 

NORECS. 
IF ERR-IND IS EQUAL Tt ZERO, 

~OVE CORRESPONDING REC-IO-AREA-F TO DETAIL-LNE, 

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps 
(Part 5 of 7) 
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UP-9207 

LINE NO. 

00255 
00256 
00257 
00258 
00259 
00260 
00261 
00262 
00263 
00264 
00265 
00266 
00267 
00268 
00269 
00270 
00271 
00272 
CJ0273 

00274 
00275 
OQ276 

00277 
00278 
00279 
0028CI 
002i11 
00282 
00283 
C0284 
00285 
00286 
00267 
00288 
00269 
00290 
00291 
00292 
00293 
00294 
00295 

SPERRY UNIV AC OS/3 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SOURCE ENTRY 

MOVE NORECS TO RECS-RD, 
"OVE HDG-LNE TO LINE2, 
"OVE DETAIL-LNE TO LINE3, 
GO TO DISC-REC-GET. 

MOVE ERR-LNE TO LINE2. 
MOVE STATLS-LNE TO LihE3. 

DISC-REC-GET. 
MOVE ZERO TO ERR-IND, REC-CNT 
MOVE FSAMDIN TO FILENAME FILREAD. 
MOVE SKP-2LN TO DICE7. 
MOVE NXT-LNE TO DICE~, DICf9. 
IF NORECS IS EQUAL TO ZERC, 

MOVE HDG-LNE TO LINEP 
MOVE SPACES TO DETAlL-LhE, 

~OVE ZEROS TO RECS-RD, 
~OVE DETAIL-LNE TC LihE9, 
GO TC SUCC-TEST. 

MOVE SPACES TO DETAIL-LNE. 

12-27 

DUMP PROGRAM 

PERFOR~ SAM-GET THRU SAM-GET-EXIT UNTIL REC-CNT IS EQUAL TO 

NORECS. 
If ERR-I~D IS EQUAL TC ZERO, 

MOVE CORRESPONDIN' REC-IO-AREA-F TO DETAIL-LNE, 

MOVE HDG-LNE TO LINE8 1 

MOVE NORECS TO RECS-RD, 
MOVE DETAIL-LNE TO LJ~E9, 
GO Tr SUCC-TEST. 

MOVE ERR-LNE TO LINEB. 
MCVE STATLS-LNE TO LI~f~. 

SUCC-TEST. 
MOVE SKP-2LN TO DICE11. 
IF EXT-SUCC IS NOT EQUAL 10 'N', MOVE 'E' TO 

TERMINATION-INDICATOR, 
~OVE 'SAl'!VIN' TO SUCCESSOR-ID, 
MOVE SUCC-l'!SG TO LINF.11, 
~OVE hXT-LNE TO D1CE12, 
~OVE SOE-CHAR TO SOE-DICE, 

MOVE 541 TO TEXT-LENGTH Of OMA, 
GO TC SNAP-TEST. 

~OVE 460 TO TEXT-LENGTH OF OMA. 
IF DISCO~hECT IS EQUAL TO 'y', MOVE DISCONNECT-MSG TC LINE11, 

MOVE 'C' TO AUX-FUNCTION, 

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps 
(Part 6 of 7) 



UP-9207 

DUMP PROGRAM 

lINE NO. 

00296 
00297 
0029l' 
00299 
00300 
00301 

00302 
00303 
00304 
00305 
00306 
00307 
00308 
00309 
00310 
(10311 
00312 

00313 
00314 
00315 
0031t. 
00317 
0031!! 
0~19 
lf0320 
00:!21 
00322 
0032~ 
00:!24 
00325 
00326 
00327 
00328 
00329 
00330 

SPERRY UNIV AC OS/3 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SOURCE EMTRY 

* 

l"OVE 'E' TO TERMlhATivN-INDICATOR, 
MOVE 'HANGUP' TO SUCCESSOR-ID, 
MOVE 536 TO TEXT-LENGTH OF O~A. 

St.AP-HST. 
IF SNAP-SAY IS EQUAL TO 'h', 60 TC NORM-RETURN. 
~OVE '•' TO END-IMA END-Ol"A END-WA END-CDA. 

IF SNAP-SAY IS EQUAL TO 'y', PEkFORM SNAP-ROUTINE. 
IF SNAP-SAY IS EQUAL TO 'T', l"OVE 'S' TO 

TERMINATION-INDICATOR. 
MOVE SPACES TO END-O~A. 

NCRl"-RflURN. 
CALL 'RETURN'. 

St.AP-ROUTINE• 

* SNAP ACTIVATION RECORD AND PROGRAM. 
* 

ND-C~A ~CRk-AQEA £ND-WA CDA fND-CDA. 
IF STATUS-CODE IS NOT E~UAL TC ZfRO MOVE STATUS-CODE 

TO STAT1 -ovE DETAILtD-STATUS-CODf TO DSTAT1. 
SAlll-GET. 

CALL 'GET' USING FILEhAME REC-IO-AREA-F. 
ADD 1 TO REC-CNT. 
IF STATUS-CODE IS EQUAL TC ZERO, GO TO SAM-GET-EXIT• 
lllOVE SPACES TO ERR-LNE, STATUS-LNE. 
IF STATUS-CODE IS EQUAL TO ~. MOVE EOF-MSG TO ERR-LNE 

ELSE l"OVE ERR-l"SG TO ERR-LNE. 
MOVE REC-CNT TO RECRD-ERR. 
l"OVE NORECS TO REC-CNT. 
l"OVE 1 TC £RR-IND. 
MOVE STAT-HORS TO STATUS-LNE. 
MCVE STATLS-CODE TO STAT-ERR. 
l"OVE DETAILED-STATUS-CODE TO D-STAT-ERR. 

SAl"-GET-E XIT. 
EXIT• 

Figure 12-7. Sample Action Program (FIXSAM) Generating Snap Dumps 
(Part 7 of 7) 
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UP-9207 SPERRY UNIVAC OS/3 12-29 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

TERMINATION SNAP DUMP ANALYSIS 

12.6. ANALYZING THE TERMINATION SNAP DUMP 

Allocation map 
addresses 

No address given 
when area not 
used 

Thread control 
block addresses 

Reason for snap 

One set of 
registers 

The first area of the S termination dump to examine is the edited 
headers. These include the allocation map that contains the dump 
addresses of the main storage areas snapped. 

The action name is SAMFIN and the action program load module 
processing that action is also SAMFIN. The term-id (terminal 
identification) for this transaction is TRMD. This is the way the 
terminal that initiated the transaction was defined in the 
communications network definition. The allocation map that 
follows contains the beginning and end locations as well as the 
lengths of user interface areas, and other areas included in the 
snap dump. The locations refer to relative addresses. Relative 
addresses are printed on the far left side of the snap dump. All 
addresses are given in hexadecimal. 

By examining the directory in Figure 12-8 notice that there are 
no addresses given for action subprogram area. The reason for 
this is that action program SAMFIN did not call a subprogram. 

If you are not using an edited snap dump, that is, the snap 
contains no directory listing, it is still quite easy to locate all your 
action program's interface areas. Go directly to the thread control 
block. In this multithread example, it is at location 36E20 plus 
1516 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. 

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. 

In the sample snap dump (Figure 12-8), the register section 
contains only one set of registers because the action program 
terminated voluntarily. These are IMS registers. To find SAMFIN's 
registers, you must go to relative location PIB + 48 16 (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 . 



UP-9207 SPERRY UNIVAC OS/3 12-30 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

TERMINATION SNAP DUMP ANALYSIS 

• 
f 

I II S 9 0 s •• , I U II P 

·-·-·-·-·-·-· -·-·-·-· -·-·-·-·-·-·-· -·-· -·-·-·-· -· 
ACTJOll llAllE: SAllF Ill UTE: IZID4/H 

TUll-H: Ttllt TIA•S-11: 0052006901BF0003 TlllEI ..... ., 
** ALLOCATIO• llAP 

,. ... 
00033400 
000331t0 
000337C0 
00033510 
00033781 
00034000 
00036EZO 
00000000 
00036£54 
00009240 
00033508 

TO 

0003348' 
000331EF 
000331BF 
00033787 
0003378F 
000351" 
00036'£7 
00000000 
00036f73 
0000135' 
00033568 

CAUSE OF S•AP tUllP: 

HAP BY fl lllS AT 0171A6 

LEU TN 

00000090 
00000030 
00000100 
00000241 
00000001 
00001200 
000001C8 
00000000 
00000020 
00000'20 
00000064 

AIU-UllE 

PIOHU HFOlllATJChl BLOCK lPIB> 
JOUT llfSSHE AIU Ulla> 
11011 AIU CllA> 
OUTPUT llUSAif AIU <GllAJ 
COITJIUIT'f IATA AlfA (CIA) 
ACTIH PIOHAll LOAI AIU 
THIEU CMHOL BLOCK <TllCB> 
ACTIGll SUllPllOSHll (IF ACTIVE> 
FILE ALLOCATIOll llAP 
TUlllUL COllTllOL TABLE nn> 
SllAllEI ACT.PIO'· VOLATILE AIEA 

USU VOLUHAIY TUllUATIOll 

HH 0-7 000013£0 Ot0173H 00034'A8 OC033400 

lfH 8-F 000331CO 00034691 00034551 00035558 

00034A98 000331CO 000346BI 00033570 

60034£81 00034958 60011164 60017fl6 

SUP 0F3400 TO OF31FO 

S TERMINATION-INOICATOR I tOCK-ROLLBACK-INDICATOR 

t9D~~0~2006~ 01~f0003 uOOOOOOO 00000000 00000000 • •••• SAllFJllSll••••••••••••••••••••-OF3400 

033420-000000 50 oooco100 OOOOGCOe oooooooc :='=~='=2=Ft=F=4::;-,=---'to_F""-8-F4_F.;;2" 000001· ... 1 ............ 82C~150!0!42 ••• ll-0'3420 

033440-00500018 £9000000 00034958 00000000 ~00349S! 0344EA 000157 •.1 •• z•••••••••••••••••••-•••••••-Of3440 

033460-00036£34 OOOOOOC8 00033400 OOOH7DC coo 6t2C OOHEC 0 008240 00004C •••••••• H •••••• 1 •••••••••••••• c.-onuo 

033480-oooooooa ooc~cooc coccccco 00011oec}]ooo ooo 033448 o 036EC4 50034F *•••••••••••••••••••••••••·•••·1.-0F34IO 

SOURCE-TERMINAL-TYPE 

03300-00015730 OOC0003E 

0334C0-00033570 000338CO 

0334E0·000334CO OOC33S70 

033S00-00033788 800337BA 

033 520-oooneco 0003378! 

03H40-00000FOO 00000000 

03H60-00000000 00000000 

END OF PIS TIME-OF-DAY 

TRANSACTION-DATE 

00034<•! 000349Ab 0003340C 000337CO 000337CO 0003468~ ................................. -onuo 
00034698 00034S51 0003555! 600301s{ooo3~eAC 800337CO *•••••••••••••••••••·-•<•••••••··-Of34CO 

OOC3HCO 00033 !DA 00033570 00033799 000337(0 00033883 *••••••••••••••••••••••••••••••••-OF34EO 

ooooocco 00034 seo 0003467[ 000349S8 0003468! 00033400 *••••••••••••••••••••••••••••••··-Of3500 

00033570 000337CO 000307A 6003018 00000000 00000000 *••••••••••••••••••<:-,(,,,,,,,,,-Of3520 

ooooocoo oooooccc cocccccc 00000000 00000000 00000000 *•••••••••••••••••••••••••••••••·-Cf~5CO 

oocoocco 00000000 }------, 

PARAM LIST 

Figure 12-8. Termination Snap for SAMFIN Load Module 
(FIXSAM Action Program) (Part 1 of 3) 
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'DICE CODE 

IO~C6Ct93C' 40~C1e4 

START OMA MESSAGE-LENGTH 

40000000 00000000 nooooooo ~ooo • ................................ -ons•o 
fS"TflL -OUSH 

-Of35AO 40404040 40404C40 4040U40 404C4C4C 40404040 40404040 40404040 • 

0]]5C0-40404040 40404040 40404040 100400CC C5D5C44C t6C640C6 C9t3C540 D9C5C1C3 • ••••E•D OF FILE IEAC-0f35CO 

0335f0•CIC5C440 C414t9C9 t5C74Ct9 C5C1t440 DH4t4C2 C5D94040 40f14040 40404040 •MU tUUH IEAD NU,.IEI -OflSECI 

033600•40404040 40404040 40404C40 40404040 4040404( 40404040 10040000 E2E3C1l] • •• • .STAT-0f]600 

033620-l4l260Cl t6C4C540 40F0f0f0 f2404040 40404040 40C4C5E3 C1C9D3C5 C440l2E3 •US-CODE 0002 

033640-C1l3E4l2 40C3D6C4 C5404Cf0 f0FOFC40 404C4C4C 40404040 40404040 40404040 •ATUS COIE 0000 

DETAILED ST-Of3620 

•••• FILE NA•llE 033660-40404040 10040200 C6C9D3C5 40D5C1D4 C54G404C 404040C6 E2D4C4C6 C9D34040 • 

033610-40404040 404t4t4C 40404C40 40404040 40404040 40404040 40404040 40404040 • 

0336A0-40404040 40404040 40404C40 40404040 1004000[ 95164140 UC5C1C4 40404040 • 

0336CO-C3Ul2l3 60C9C440 40404040 40404CC3 E4f2E3D6 D4C5t940 D5C1D4C5 .40404040 oCUST-ID 

-Of3640 

fS"tflL -0f]660 

-Of3610 

•••• H. IEAD -Of36AO 

CUSTO"lR U"E -OF36CO 

0336fa-40404040 40C1t4EJ 40D7C1C9 C4404040 404040C4 C1l3C540 40404040 10040000 • A"T ~AID DATE •••• -OF36E0 

033700-404040~0 F4404040 40404040 40f0FOF6 f2F04C4C 40404040 C6D6E4t5 C4D9El40 • 04 00620 fOUNDIY -OF3700 

033720-t3t6C4C7 C5404040 40404040 40404040 5Bf1F1F9 f0F048f1 F1404040 40F0f861 •LOD6l 

033140-f1f561f7 f7404040 10040200 40404040 40404C4C 40404040 40404040 40404040 •15177 

033160-40404040 4040404C 40404C40 40404040 40404040 40404040 40404040 40404040 • 

•••• 0f3710 TO 0F37A0 SA"E AS ABOVE 

0337A0-4040404C 40404040 40404C40 40404040 

START OF WORK AREA 

40404C40 40404040 

40404040 40404040 D>E35COC 00000000 • --L ENDOFOMA 

[

STARTCDA 

J
ENDCDA 

40404040 5E35t0C 0000000 
NT 

40404040 

$11900.11 081-0F37ZO 

-OF3740 

-OF3760 

Nl*•••··-Of37A0 

NT• .. • •• -OF37AO 

FCC6D6f4 D5C4D9EI 40D3t6C4 C7C5404( 40404040 40F1F1F9 f0f0f1F1 •00620FGUNDIY LG96f 

0337f0-f0fl61F1 F561f7F7 00000000 00000000 00404040 F0f44040 40404040 4040F0f0 •08/15/77 ••••••••• 04 

1190011-0F37CO 

OO-OF37EO 

033100-f6F2F040 40404040 40C6D6E4 D5C419E8 40D3D6C4 C7C54040 40404040 ~0404040 •620 

033120-4051f1f1 F9FOF048 F1f14040 4040f0f8 61F1F561 f7F74040 40l2f3C1 £3£4£260 • S11900.11 

033140-C3D6C4C5 4040FOFO F0f24C40 40404C40 4040C4C5 E3C1C9D3 CSC440E2 f3C1E3E4 •CODE 0002 

033160-f240C3t6 C4C54040 FOFOf CfO 40404040 4040404C 40404040 40404040 40404040 •S CODE 0000 

-OF3800 

08/15/77 STATUS--CF3820 

DETAILED STATU-OF3840 

-OF3860 

033110-40f0f4f0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 • 040••••••••••••••••••••••••••••-0F3880 

0331AO-OOOOOOOO 00000000 00000000 C6f2D4C4 C6C~D35C oocooooo 00000000 oooooooGJ ............. FS .. DFIL• •••••••••••• -OF38AO 

START OF ACTION PROGRAM 

C0-E3Dr::~:.::·.: "'""'" ~h·:r~tx-; 
0331f0-404 040 40404040 404NC40 40404040 00 

SUP OF4 0 TO Of5200 

N T 
..L ..L 

L END OF WORK AREA 

40D54aE3 40D55C40 40404040 •TP~D••••••••••••Fl04 - l N* -OF38CO 

-OF38f0 

034000-tO'«i'OOc 18CF4700 tle0(15CE0 D05850EO D054500t D05CD702 D05CD05C 88000008 • .......... & ... & ••• l .. •Pu*•*• ... -Df4000 

034020-4200D05C 50100050 4840D05E 89400001 4164C1EC D201D069 60004154 C2428840 *••••& •• & •• ;. ••••A•K•••-•••8•• -CF4020 

034040-00014160 106C9101 500047!0 C05EF363 600tD055 DC056000 C1A24160 60069140 • ••• -.l •• & •••• ;3.- ••••• -.A •• -- •• -OF4040 

034060-50014710 C0765110 D051487C 100245£0 C17C4160 60059258 90684170 D06C1976 •& ••••••••••••••• a1.-- •• s ••••• 1 •• -0F4060 

Figure 12-8. Termination Snap for SAMFIN Load Module 
(FIXSAM Action Program) (Part 2 of 3) 
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SAM FIN REGISTERS 

034920-AAAAAAIA AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA 00000000 AAAAAAAA *•••••••••••••••••••••••••••••••e-0f4920 

034940-AAAAAAAA 001C0002 0£030000 01000201 00004020 21200700 00000000 00033448 ••••••••••••••••••• •••••••••••··-0f4940 

034960-000349A0 40034EF2 00015730 00000006 OOOOOOOC 000349A8 00033400 00034A98 ••••• .+2••••••••••••••••••••••[,-0f4960 

034910 000337CO 00034618 00033570 000338CO 00034698 00034558 00035558 60034£88 •••••••••••••••••••••••••••••-·•·-Of4910 

0349A0-00034644 00000050 00033!AC 800337CO 00033400 00033570 000338CO 0003381A •••••••••••••••••••••••••••••••••-OF49A0 

0349c0-00033570 00033799 000337CO 00033883 00033788 8003371A 00000000 00000000 •••••••••••••••••••••••••••••••••-Of49CO 

0349£0-00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 • •••••••••• •• •• •• ••. •• •• •••• •• ••• -OF49EO 

**** OF4A00 TO 0F4Al0 SA"E AS ABOVE 

034A80-00000000 00000000 00000000 00000000 00000000 00000000 4058f1f1 F9f0f048 ••••••••••••••••••••••••• 111900.-0F4A80 

034AA0-F1F10000 00000000 OOOOOCOO 00000000 OOOOOOOC 00000000 00000000 00000000 •11••••••••••••••••••••••••••••••-0f4AAO 

034aco-oooooooo 00000000 00000000 00000000 5a102018 58201000 5020•100 9200.100 • •••••••••••••••••••••••• 1 ••••••• -0F4aco 

034Af0-58201004 5020A104 9200A104 58201008 5020A110 9200A110 5820100C 5020A10C •••••••••••••••••••••••••••••••··-Of4AEO 

034100-9200A10C 58201010 5020A108 9200A108 1701A114 A114071E 12037010 60001203 •••••••••••••••••••••••••K•••-•Ko-0f41CO 

034120-705C6004 120370A8 600495£8 801705CO 4780C014 95158017 4780C014 95£38017 •·•-.K···-··'•••••••••••••••••'··-Of4820 

END ACTION PROGRAM LOAD AREA 

OMAADDR 

CDAADDR 

PIBADDR 
IMAADDR 

WAADDR 

0311 0-471 04C 47f 1048 47F0f044 47FOf040 47fCFC3C 471 1038 471 f034 471 f030 •.OO<.OO •• oo •• oo .oo •• oo •• oo •• 00.-015160 

0351 0-47• 02c 471 1028 41101024 47•0•020 47•~•01c 47• F018 47F 014 47F 010 •.oo •• oo •• oo •• oo •• oo •• co •• oo •• oo.-oFs110 

0351 o-47• ooc 411 •ooa 47FOF004 05001eo• 890ooooa 880 008 901 1018 051 831 •.oo •• oo •• oo ••••••••••••••••••••• -0Fs1ao 

0351 0-182 833 oon 5923 00044770 10044900 1038477( 102 5£2 300 110 102 2FI ••••••••••••••••••••••••••••••••• -OF51CO 

@DD 000 8EC D00C07FE 58F30Ct4 9i13D01~ 07F 006 000 000 000 000 *•••••••••••••3••••••••••••••••••-0F51EO 

•20 ooooor11 oo036EFO 

00033!f0 ooooocoo 

03f E60-00000000 00000000 OOOOOCOO 00000000 

036E•o-oooo8240 oooocooo oooocccr oos2006~ 

036EAO-OOOOOOOO OOC18042 00033408 0200003E 

036£CO-OOOOOOOO 00000000 00034958 oooocooo 

036EE0-0001A8C8 OOC36E20 000334CO 00005ED8 

036FC0-000046F6 000173E4 00017380 00000004 

036F20-00008240 00008240 00007318 0000!240 

036f40-00000000 600C219E 00016f08 OOOOOC01 

036F60-00036E20 00000000 00000000 00000000 

0361!0-00033448 50001D80 00017680 00008240 

036FA0-00036E20 00000000 00000000 00033400 

0361co-aooooooo 00000000 00000000 00000000 

.. -Of5200 

• ••• & •• > • • • •. • • >0-. '! •• • •. • • • • • • • .-Of6E20 
~rr-m@mw~-= 

ooocc:oc §oooaoz • ••••••••••• o •••••••••••••••••••• -OFf!UO 

oooi;ou~ooo3te4B ooo3F7Dc 00000000 ••••• •••••••••••••••••••••• 1 ••••• -0f6E60 

01efOCrJ 2~0006£8 00000000 00000000 ••••••••••••••••••••••• 1 •••••••• -0f6UO 

OOOC5F4~ 0001A8C8 00000000 00000000 •••••••••••••••••••-••••"••••••••-Of6EAO 

4001A872 000046f6 00036EA4 00005£18 ••••••••••••••••• ••••••6 •• > ••• ;e-OF6EC0 

OC:.000000 00036F38 00000000 60016F32 • ••• N.e>•••••••;•••••••'•••••-.?.-OF6£E0 

00036£20 00000001 00036£20 00000000 • ••• 6 ••• u •••••••••• >•••••••>•••••-016100 

00033C04 00017680 00000000 00000000 •••• ••• ••••••• ••••••••••••••••-OF6F20 

00000001 00001UO 00033400 00033400 •••··-·••••!•••••••••••••••••••••-Of6F40 

00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••-0f6f60 

00033400 000018A0 00033400 00036£ZO •••••••••••••••• ••••••••••••••>·-016F80 

ooOJ38FC oocooooo 00034000 00035200 • •• > •••••••••••••••• o ••••••••••• -0161ao 

oo~coooo 00000000 00000000 00000000 • •••••••••••••••••••••••••••••••• -0161co 

036 H0-00000000 OOC04C30 ff THREAD CONTROL BLOCK END ........ < •• -Of6FEO 

Figure 12-8. Termination Snap_for SAMFIN Load Module 
(FIXSAM Action Program) (Part 3 of 3) 
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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 16). 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 

Looking at Figure 12-8, SAMFIN's program information block 
begins at address 33400. The first word (4 bytes) contains the 
ST A TUS-CODE and DETAILED-ST A TUS-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 ST A TUS-CODE and 
DETAILED-ST A TUS-CODE fields indicate a successful function 
call. 

If, for example, IMS returned a status code of 03 and a detailed 
status code of OB, it would mean that the action program made 
an invalid request and that the file requested was not assigned to 
this action at IMS configuration. Then, to find out exactly which 
file is involved, you must consult the parameter list address in 
the thread control block. (See Figures 12-4 and 12-5.) 

For a complete listing of the values IMS returns in the 
ST A TUS-CODE and DETAILED-ST A TUS-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 16 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 + B16 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 DA TE­
TI ME-ST AMP fields contain zeros indicating that the destination 
terminal is the same as the source terminal. 

Also, in the output message area at location 3357C or OMA + 
C16 is the 2-byte MESSAGE-LENGTH field. This field indicates the 
size of the output message to be generated (460 bytes). 

Since SAMFIN does not use screen format services and is not a 
continuous output program, relative locations 3357E and 3357F, 
respectively, contain zeros. 

Following the unused 2-byte AUXILIARY-DEVICE-ID field is the 
4-byte DICE field containing the DICE sequence as the first four 
bytes of the output message text. 

• 

• 

• 
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Finding Error Causes in the Input Message Area 

The input message area begins at relative address 338CO. Its 
contents include the input message area control header ( 16 
bytes) and the input data entered by the terminal operator. The 
terminal input starts at IMA + 1016 or 33800. 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 33788. Here, we see the 
character 05 or N. This indicates that the value of N was entered 
at the terminal to indicate that the disconnect feature was not 
being tested on this run. The next byte indicates an E3 or T 
meaning that the voluntary termination was used. 

Finding these values tells us that our program executed the 
instruction which moved these values from the input area to the 
continuity data area. (See lines 232, 233, and 238-239 in 
FIXSAM's coding (Figure 12-7).)· 

Finding Error Causes in the Work Area 

Similarly, the work area begins at location 337CO. To find 
customer identification, name, amount paid, and date paid values 
in this area of the dump indicates that SAMFIN executed 
instructions that placed these values there. (See the GET function 
call (line 317, Figure 12-7) 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 

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. 

Locating the file allocation Using the multithread DSECT shown in Figure 12-5, find the 
map 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. 

Bits set off 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. 

Bits set on 

Three DSECT labels 
locate and explain 
parameter list 

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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To the left of the first label, ZT#TRPLA, find the address that is 
also the dump address of the parameter list that was passed for 
the function executed. In this case, the address of the parameter 
list was 33408. 

Next, find the ZT#TFC label representing an address in the dump. 
This address points to an area in the dump containing the 
number of parameters in the list and the hexadecimal code 
representing the last function call. You can go to this address 
and see the addresses of parameters that were passed. The last 
valid word in this list will contain a hexadecimal 80 in the first 
byte. Note that sometimes these function calls are issued by IMS 
and sometimes by your action program. For this reason, this data 
is not always useful in debugging. 

You can determine the number of parameters passed on the last 
function call by counting the number of words containing valid 
addresses. 

Table 12-1 lists all the IMS function calls and their corresponding 
hexadecimal values for use in debugging your action program. 

Table 12-1. Hexadecimal Equivalents for Function Calls 

06 RETURN 

DA SEND 

26 ESETL 

2A SETL 

2E INSERT 

32 DELETE 

36 PUT 

3A GETUP 

3E GET 

4A SNAP 

SE SUBPROG 

92 SETLOAD 

96 GETLOAD 

AA SETK 
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Locating the 
DTF or CDIB 

Finally, find the label ZT#TUPDA in the DSECT and obtain its 
address in the same way. This address points to the area in the 
dump containing the last DTF or CDIB referenced by the last 
function call executed. This address is not within the range of the 
user snap dump and is useful only when a job dump is available. 

• 

• 

• 
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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 SYSTEll 05/3 LINKA6E EDITOR 
DATE- 82/04/15 TlllE- 07,51 

CONTROL STROii ENCOUNTERED AND PROCESSED AS FOLLOWS-

II PARO OUT•LOADllB 
IS 

LOADll SAllF IN 
INCLUDE FJISAll 
INCLUDE ZFILINK,SYSOBJ 
ENTER FIXSAM 

I• 
CiillSI *AUTO-INCLUDED* 
CiliNUll *AUTO-INCLUDED• 
CiiSllE *AUTO-INCLUDED• 

•DEFINITIONS DICTIONARY• 

SYllBOLo TYPE, PHASE, ADDRESS. STllBOL. TYPE. PHASE• ADDRESS. SYllBCLo TYPE, PHASE, ADDRESS, 

HTIVATE ENTRY ROOT ooro1100 ADDKY ENTRY ROOT 00001124 ARETURN ENTRY ROOT 00001168 
BUILD ENTIY ROOT COC0110C CiiiUI CSE CT ROOT 00000000 Cai NUii CSE CT ROOT 000002U 
CHSIOE CSE CT ROOT COC00468 CHTBL EURY ROOT 000010F8 CLOSE ENTRY ROOT 0000119t 
CllD RB ENTRY ROOT OOCC11f0 DELETE HTRY ROOT 00001 HC DEL KY ENTRY ROOT 00001128 
DLIDR ENTRY ROOT COOG117t DLKCP EURT ROOT 000011?0 ENDCRL ENTRY ROOT 0000115C 
ESETL ENTRY ROOT CCC01 H8 ESLllT ENTRY ROOT 000011!8 FIND ENTRY ROOT 000011AO 
fUSAll CSE CT ROOT OOC004U FREE EITRT ROOT 0000118t 6ET ENTRY ROOT 00001170 
6ElLOAD ENTRY ROOT OOCC111B 6ETUP EHRY ROOT 00001174 6TADR ENTRY ROOT 00001180 
INSERT ENTRY ROOT OOCC11!0 KESALll ENTRY ROOT 00000000 KESALP ENT RT ABS 000011 F8 
KU lES ENTRY ABS OC0011F8 LNKCP ENTRY ROOT OOOC112t OPEN ENTRY ROOT 00001198 
OPfNf ENTRY ROOT COC01198 PUT nTRY ROOT 00001178 RDID ENTRY ROOT 00001170 
RDIDC ENTRY ROOT OOOC11•4 RDIDCL EHRY ROOT 00001 UO RDIDL ENTRY ROOT 00001174 
aun ENTRY ROOT CCCC11 ?4 RDKEYC ENTRY ROOT 00001110 RDKEYCL ENTRY ROOT 0000110C 
RDKETL ENTRY ROOT CCC01138 RDKYI ENTRY ROOT 000011?t RDKYIC ENTRY ROOT 00001108 
RDSO EURY ROOT 00001148 RDSQt EURY ROOT 0000119( RDS41CL ENTRY ROOT 00001194 
ROSU ENTRY ROOT C000114t RDSOIC EURY ROOT 00001164 RDSQL ENTRY ROOT 0000118C 
OSI ENTIY ROOT coro1uo RDSRC ENTRY ROOT 00001190 RDSICL ENTRY ROOT 00001168 
RDSRL ENTRY ROOT 000011U REBUILD ENTRY ROOT 00001110 REL REC ENTRY ROOT 00001190 
RETURN ENTRY ROOT OC0011A8 RUN EaTRY ROOT 000010FC SEND ENTRY ROOT 000011A4 
SETK ENTRY ROOT OOOC1104 SETL ENTRY ROOT 00001184 SET LOAD ENTRY ROOT 0000111 c 
SUP ENTRY ROOT OOOC1164 SSLOCK HTRY ROOT 00001150 SSUNLK ENTRY ROOT 00001154 
S TC RL ENTRY ROOT 00001158 STl"T ENTRY ROOT 00001184 sue ENTRY ROOT 00001120 
SUBPR06 ENTRY ROOT CCC0112C UNLCCK EURY ROOT 00001194 WRID ENTRY ROOT 00001178 
xa~J"S ENTRY ROOT OOCC1114 lftLnK CSECT ROOT 000010F8 

ALLOCATION MAP •• 

LOAD l!ODUL E - UllfIN SIZE - 000011f8 

PMASE NAllE TRANS ADDI fU6 LABEL TYPE ES ID LNK 016 HIADDR LENGTH OBJ OR6 
SU fl WOO NODE - ROOT 00000000 000011F7 000011F8 
••• START OF AUTO-INCLUDED ELEllENTS -

Figure 12-9. Link Map for FIXSAM Action Program (Part 1 of 2) 
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LINK MAP INTERPRETATION 

• PHASE NAllE TRANS ADDR FLAG LABEL TYPE ESID LNK ORG HIADDR LEN6TH OBJ ORG 
- 11/10/81 co.co - CiallSI OBJ 

CilillSI CSE CT 01 00000000 000002A7 000002A! 00000000 
- 10/30/81 oo.oo - CiiNUll OBJ 

CiliNUll CSECT 01 OOC002A8 00000465 000001BE 00000000 
- 10/30/81 oo.oo - Cili SllE OBJ 

CiilSl<E CSE CT 01 00000468 000004E1 0000007A 00000000 
*** END Of AUTO-INCLUDED ELEllEUS -

- 82/04/15 07.50 - f IXSAll OBJ 
FIXSAll CSE CT 01 OOC004E8 000010F7 OOOOOC10 00000000 

- 81/12/22 06.5! - lf#LINK OBJ 
lf#LINK CSECT 01 000010F8 000011F7 00000100 00000000 I ACTIVATE ENTRY 01 00001100 00000008 
SETK ENTRY 01 OOCC1104 oooooooc 
CHTBL ENTRY 01 OOC010F8 00000000 
RUN ENTRY 01 000010FC 00000004 
XR3IllS ENTRY 01 OOC01114 0000001C 
BUILD ENTRY 01 0000110C 00000014 
REBUILD ENTRY 01 OOCC1110 00000018 
GET ENTRY 01 OOC01170 00000078 
GETUP ENTRY 01 00001174 0000007C 
PUT ENTRY 01 00001178 000000!0 
DELETE ENTRY 01 0000117C 00000084 
INSERT ENTRY 01 00001180 00000088 
SETL ENTRY 01 OOC01184 0000008C 
f SE TL ENTRY 01 000011~8 00000090 
FREE ENTRY 01 OOC0118C 00000094 
REL REC ENTRY 01 0(1001190 00000098 
UNLOCK ENTRY 01 00001194 0000009C 
OPEN ENTRY 01 00001198 CODODOAO 
CLOSE ENTRY 01 0000119C 000000A4 
FIND ENTRY 01 OOC011AO 000000A8 
SEND ENTRY 01 000011A4 OOOOOOAC 
RETURN ENTRY 01 000011A8 00000080 
ARE TURN ENTRY 01 00001168 00000070 
SNAP ENTRY 01 00001164 OOOOOOH 
SUB ENTRY 01 000(;1120 00000028 
RDSQL ENTRY 01 0000118C 00000094 
ADI DC ENTRY 01 000011A4 COOOOOAC 
RDIDCL ENT RT 01 OOC011AO roooooA8 
RDSQC ENTRY 01 0000119C 000000A4 
RDSQCL ENTRY 01 00001194 0000009C 
RDS RC ENTRY 01 00001190 00000098 
RDSRCL ENTRY 01 00001168 00000070 • RDSQIC ENTRY 01 00001164 0000006C 
RDKETC ENTRY 01 00001110 00000018 
RDKEYCL ENTRY 01 OOC0110C 00000014 
RDKTIC ENTRY 01 00001108 00000010 
6TADR ENTRY 01 00001180 00000088 
DLA DR ENTRY 01 0000117C 00000084 
ADD KT ENTRY 01 00001124 oooooozc 
DELKY ENTRY 01 OOC01128 00000030 
LNICCP ENTRY 01 0000112C 00000034 
DLICCP ENTRY 01 OOC011?0 00000038 
llRID ENTRY 01 00001178 000000~0 

RDID ENTRY 01 OOC01170 00000078 

PHASE NAllE TRANS ADDR FLAG LABEL TYPE ESID LNK OR6 HIADDR LENGTH OBJ ORG 
RDI DL ENTRY 01 00001174 C000007C 
RDKEY ENTRY 01 00001134 0000003C 
RDKEYL ENTRY 01 OOC01138 C0000040 
RDKTI ENTRY 01 OOC0113C 00000044 
RDSR ENTRY 01 00001140 00000046 
RDSRL ENTRY 01 00001144 C000004C 
RDSQ ENTRY 01 00001148 00000050 

••••• 

RDS QI ENTRY 01 OOCG114C 00000054 
STLllT ENTRY 01 00001184 0000008C 
ESLllT ENTRY 01 00001188 00000090 
SSLOCK ENTRY 01 00001150 00000056 
SSUNLK ENTRY 01 00001154 0000005C 
STCRL ENTRY 01 00001158 00000060 

••••• 

ENDCRL ENTRY 01 0000115C 00000064 
CllDRB ENTRY 01 00001160 00000068 
OPE NF ENTRY 01 00001198 OOOOOOAO 
SUBPR06 ENT RT 01 00001120 00000028 
SETLOAD ENTRY 01 0000111C 00000024 
6ETLOAD ENTRY 01 00001118 00000020 

000004E8 

,, 
FLA& CODES -

9 - BLK DATA CSECT D - AUTO-DELETED E - EXCLUSIVE 'A' REF G - 6ENE~ATED EITRN I - INCLUSIVE •y• REF 
L - DEFERRED LENGTH " - llULTIPLY DEFINED N - NOT INCLUDED p - PROllOTED COllllON R - SHARED REC PRODUCED 
S - SHARED ITEi! u - UNDEFINED REF v - VC ON ITEll 
•ANY OTHER CODES REPRESENT PROCESS ERRORS• 

LINK EDIT OF 'SAllFIN' COllPLETED 
DATE- 82/04/15 TIRE- 07.53 
EIROIS ENCOUNTEIED- 0000 upu- r•oo· • Figure 12-9. Link Map for FIXSAM Action Program (Part 2 of 2) 
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ABNORMAL TERMINATION SNAP DUMP ANALYSIS 

12.8. ANALYZING AN ABNORMAL TERMINATION SNAP DUMP 

Abnormal snap 
dump example 

Importance of 
program status 
word 

locating erroneous 
instruction address 

Interpreting error codes 

Figure 12-10 shows the dump generated when action program 
SAMFIN terminates abnormally due to a program check error. 
This program check occurred because of an invalid instruction 
code. 

All of the debugging techniques discussed for S termination 
snaps pertain to abnormal snap dumps except for information 
about the save area. In addition, the program status word plays 
an inportant part in determining the cause of an abnormal 
termination dump. 

To find the address of the erroneous instruction, you must first 
go to the sixth, seventh, and eighth bytes of the program status 
word. 

PSW 

Bytes 1 2 3 4 5 

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. 

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 16 . In binary this is: 

0100 0000 ----LENGTH OF ERRONEOUS 
INSTRUCTION 
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The two high-order bits can have one of the following binary 
configurations indic~ting 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 
034C5C, two bytes show an instruction containing zeros. 

Now you go to byte 4 of the program status word to obtain the 
interrupt code. The interrupt code is 01 16 , an operation 
exception. This means that an illegal operation was attempted. 

·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 1 
I II S 9 0 S N A P • u " p 

1 ·-·-·-·-·-·-· -· -·-·-·-· -· -· -· -· -·-· -·-· -· -·-·-· -· 
ACTIOll •AllE: SAllFIN UTE: 82/04/15 

CUllEllT AC TI OM PI061All: SAnuoo 

ALLOCATION llAP 

FIOll 10 lENSTH 

00033400 0003348F 000000~0 
oooneco ooonu F 00000030 
000337CO 000338BF 00000100 
00033570 00033787 0000024! 
00033781 000337Bf 00000008 
00034000 000351FF 00001200 
00036E20 00036FE7 000001CI 
00000000 00000000 00000000 
00036E54 00036E73 00000020 
00008240 0000835F 00000120 
COOH508 0003356B 00000064 

TtA•S-lt: 0052006901C50006 TJllE: 

UEA-NAllE 

PI061All I•FOlllATIO• BLOCK (PJB) 
INPUT llESSAU AIU lJllA) 
WORK AIU CWA> 
OUTPUT llESSA5E AIEA IOllA> 
COllTJNUITY DATA AIEA ICDA) 
ACTION PI051All LOAt AIEA 
THIEAt CO•TROL BLOCK ITHCB> 
ACTION SUBPI061All (If ACTIVE> 
fllf ALLOCATION "AP 
lERlllNAL CONTIOL TABLE CTCT) 
SMAIED JCT.PR05. VOLATILE AIEJ 

CAUSE Of SNAP DUfr.P: USER PRO&U• CHECK 

Figure 12-10. Program Check Abnormal Termination Snap for SAMFIN Load 
Module (FIXSAM Action Program) (Part 1 of 2) 

8:15:31! 
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r <>•;:.. ADDRESS OF ERRONEOUS INSTRUCTION 

PR06RA~ STATUS WORD: r INTERRUPT CODE 
BITS 01100000 

E0E6GE ~ 
RE6S 0-7 00000000 OOG!4f6C 000!3400 00033400 000337CO 000337CO 00034688 00033570 

RE6S 8-f 00033dCO 00034698 00034558 00035558 60034Bf4 00034958 900350EE 00034C56 

SUP BY EllU AT 0171A6 

RE6S ;;-1 000013EO 0001738( 0003~400 

RE6S 8-f 000338(0 00034698 00034558 

SUP Of3400 10 Of38f0 

033400-00000000 E2C104C6 C905D505 00520069 

0 33 420-00000050 000C0100 0000000~ OOOUOOOO 

033440-00500018 £9000000 HE60E01 40034(5( 

033460-00033 7CO 000337CO 00034688 00033570 

033480-60034814 OOCJ4958 900350H 00034(56 

0 3!4A0-000'5 730 OOCOOO!E 0003HA8 0003HAd 

0 334C0-00033570 000338C0 00034698 OOC34558 

0334£0-000334 00 00(33570 C003!CO 00033!DA 

000345!0 

60f8F211 

034t00-50311246 50325031 12015034 80121247 

034C2 0-50325031 f21U050 50C194FC A051f211 

034C40-C05247FO C06641EO C06218fC 90EFA114 

62274770 C0E21204 50Jl5000 

OC0.1340C 000337CO 000337CO 00034688 00033570 

00035558 600348f4 00004AE8 60017164 60U17U6 

01C 50006 00000000 00000000 00000000 • •• •• 511 .. fltrlNN •• •• • E • • • • • • • • • •• • • .-OF3400 

f8F2fCF4 f1F5F0f8 F IF Sf 2f 8 000000£6 * • • .c. • • .. , ...... 82C'1508152@, .. W-OF3420 

OOOLOCOC 0003466( 00033400 00033400 •.C •. z •••• w •• • <*•••••••2•••••••·-Clf3440 

000338C C 00034691! 00034558 00035558 •· •••• •• •••••••••••••• •• •••• •• ••• -Of3460 

%000000 00033448 00036lC4 50034' Ft •- • .4 ••• • •• & ••• < •••••••••• • >D& .] .-OF 3480 

0C03340C C00,37C0 000337CO 00034698 

OOC35"558 600348 f4 noonaac 800337CO • ••••• ••. •• •• •• •• •••• - •• 4. •• •• ••• -CF34CO 

0003357G 00033799 C00337CO G00338B3 • ••••••• • •••• •• ••••••••••••••• • • • -OF34EO 

00014688 00033400 

70AC5031 58f09004 05Ef9240 50311246 •&.K.c.c.K.& ••• K ••• c •• r ••••• &.K.-0F4COO 

A0608012 94fCA061 

58FC9008 07ff47FO 

12135049 50050209 

F911A050 A0604770 •C.&.z .. cu .... 2 •• - ..... 19 •• c.- .. -OF4C20 

C03t0 A04C50C3 • ... o ............ ,o .... ,o ..... CC-OF4C40 

01406 2 F236A060 •9 ••••••• sc.c.c.K.1.1.K.J .. 2 .. --014c6o 

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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12.9. ANALYZING A CALL SNAP DUMP 

Purpose of the 
CALL SNAP dump 

The CALL SNAP dump is useful in action program debugging 
because the program issuing the SNAP function call can continue 
processing. By specifying on the SNAP function call only those 
areas of your program that you want to examine, you obtain the 
data you want to check without terminating the program. 

Sample CALL SNAP 
dump 

Figure 12-11 shows the dump generated by the SNAP function 
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 ). 

S N I P D U M P 

ACTION NAME: SIMFIN DATE: 82/04/15 

CURRENT ACTION PR06RIM: Sl~FINOO TRANS-ID: 0052006901BD0001 TIME: 8:07:04 

ALLOCATION MAP 

FROM 

00033400 
C0033PCO 
000337CO 
00033570 
00033788 
00034000 
0003t£20 
00000000 
00036ES4 
00008240 
00033508 

TO 

0003348F 
000338H 
000338Bf 
0003378 7 
000337BF 
000351FF 
00036FE7 
00000000 
00036E7~ 
0000B35F 
00033560 

LENGTH 

00000090 
00000030 
00000100 
00000248 
OOOOOOOB 
00001200 
000001CB 
00000000 
00000020 
00000120 
00000064 

PROGRAM INFOR~ITION BLOCK (PIB) 
INPUT MESS16E AREi (IMA) 
WORK AREA (WI) 
OUTPUT MESSAGE AREi (OMA) 
CONTINUITY DITA AREi (CDA) 
ACTION PROGRAM LOAD AREi 
THREAD CONTROL BLOCK (THCB) 
ACTION SUBPROGRAM (IF ACTIVE) 
FILE ALLOCATION NIP 
TERMINAL CONTROL TABLE (TCT) 
SHARED ACT.PRO&. VOLATILE AREA 

CAUSE OF SNAP DUNP: USER INLINE SNIP CALL 

SNAP BY EXI~S AT 017116 

RE6S 0-7 0C0013EO 000334D8 000349A8 0003340t 

RE6S 8-f 000338CO 00034698 00034558 0003~558 

000337BA 000337CO 00034688 00033570 

60034E88 00033490 6C017164 600171B6 

SNAP OF46B8 

034608-10030000 

034 6D8- D9C9 C340 

034 6F 8-D9C5C 440 

034 718-C5D3D3C5 

034738-C9D3C540 

034 758-C5D9D9D6 

034 778-D5E4D4t2 

034 798-40C4C5 E3 

034 7Bai-C6E2D4to4 

0347DS-D940E2C1 

0347F8-D3C9o5C5 

034818-D5D64B40 

TO OF4890 

10040000 1C040300 10040200 1 EOOOOOO 00000000 D5D6D560 D5E4D4C5 *••••••••••••••••••••••••NON-NU"E-OF46B8 

E5C1D3E4 C540C5D5 E3C5D9C5 C44GC606 D940D9C5 C1C4E240 C4C5 E2C9 •RJC VALUE ENTERED FOR READS DESI-Of46D8 

C6C9C5D3 C4000COO 00000000 E3D9C1D5 E2C1C3E3 C9D6D540 C3C1D5C3 *RED FIELD ••••••• TRANSACTION C ANC-0 F46 f8 

C440C4E4 C540E3D6 4CC1C2D6 ESC 540C 5 D9D9D6D9 C5D5C440 D6C640C6 *ELLED DUE TO APO VE ERROR END Of f-OF4718 

D9C5C1C3 CH5C440 C4E4DH9 D5C740H C5C1C440 D5E4D4C2 C5D94040 *ILE REACHED DUIIN6 READ NUNM R -Of4 738 

D94QC6D9 D6D44CE2 C 1 D460C7 CH3404C C4E4D9C9 D5C740D9 C5C1C440 *ERRCR FRON SAii-GET DURIN6 REID -OF475b 

C5D94040 e2n ct E! E4E26CC3 D6C 4C 54 C 40404040 40404~40 40404!)40 •NUl'BER Sl ATUS-CODE -OF4778 

C1C903C 5 C440E 2E3 C1E3E4E2 40C3DH4 C5404000 C6E2D4E3 C6C9D300 . DETAILED STATUS COCE ,FSMTFIL.-0F4798 

C6C9D3CIO C5D5E3C5 D940D5E4 D4C2C5D9 40D6C640 D9C5C1C4 E240C6D6 •FS"DflL•ENTER NU"BER Of READS FO-OF4788 

D440E5C1 DHOD3C5 D5C7E3C8 40Ctc9D3 C5E240C1 E24QC67E t5D50000 *R SAP VIR LENETH fl LES AS ffO •• -OF4 7D8 

40C4C9E2 C3D6D ! D5 C5C3E3H D9C5DH 4 CH2E3C5 C4000000 00000000 *LilrlE DISCONNECT REGVESTED ••••••• -0F47F8 

D9C5C1C4 40404040 C3E4E2E3 60C9C44C 4C404040 4040400 E4E2E3D6 •NO. READ CU ST-ID CUSTO-Of4818 

Figure 12-11. CALL SNAP Dump for SAMFIN Load Module (FIXSAM Action 
Program) (Part 1 of 2) 

• 

• 

• 



• 

• 

• 

UP-9207 SPERRY UNIVAC OS/3 12-45 
IMS ACTION PROGRAMMING IN COBOL AND BAL 
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034o38-o4t5o940 D5t1D4t5 4C4C4C40 40404C40 40t1D4E3 40D7t1C9 C4404040 404040t4 *"ER •A"E 

034858-t1E3t540 40404040 t5o9oSo6 D940D6D5 40E2D5C1 D740D5D6 4B40F140 40124040 •ATE 

034878-13404014 40401540 40404040 40404040 40400000 00000000 5C •3 4 

SNAP 013400 TO 013570 

APl fAID 

ERROR OK SNAP KO. 

....... 
D-Of4838 

2 -OF4858 

-OF 4878 

033400-00000000 E2C1D4C6 t9D5o5o5 00520069 01Bo0C01 00000000 00000000 00000000 ••••• sA"llNNN •••••••••••••••••••• -OF3400 

033420-00000050 DOCCC100 OOOOOCC8 oooorcoo F8f2FOF4 F1f5FOF8 FGF7f0f2 000000E6 •••• & •••••••••••• 82C41~0807QZ ••• w-DF3420 

033440-00500018 E9COOOOO 00034958 00000000 00034958 00007880 600344EA 00015730 •.r •• z ••••••••••••••••••• - ••••••• -OF3440 

033460-000~6E34 OOOOOOC8 00033400 0003F7DC 00036EZO 00001FEC 00008240 00004C30 •,,> •• ,,H,.,,,.7 ••• > •• , •• ,., •• <.-0F34t0 

033480-00000COC OOCOOOOC OOCOOCCO 00000000 00000000 00033448 C0036EC4 40034F6E *••••••••••••••••••••••••••>D ,J>-013480 

0334A0-00015730 QOC0004A GOC34SA8 000349A8 0003340C C003378A 000337CC 00034688 *•••••••[••••••••••••••••••••••••-OF34AO 

0334CG-00033570 00033oCO 00034698 00034550 00035558 60034E88 00034688 00034890 *•••••••••••••••••••·-·••••••••••-OIJ4CO 

0334E0-00033400 DOC33570 OOC~31CO 00033eDA 00033570 00033799 000337CO 00033883 *••••••••••••••••••••••••••••••••-0134EO 

0335C0-000337E1 800337BA OOOOCCCC 000345eC 0003467C 00034958 00034608 00033400 *•••••••••••••••••••;,,,,.,,,,,,.-OF3500 

033520-0C0338C0 00033788 00033~70 OOC337CC OuOGOCOG 60034D18 OOD34E8E 60034E88 *•••••••••••••••••••·-·<••••·-·•·-Df35ZO 

033540-00000FOO 00000000 OOOOOCOO OOOOOCCG OOOCClOC 00000000 00000000 00000000 *••••••••••••••••••••••••••••••••-CF3540 

033560-00000000 OOCOOOOO OOOOGCGO 00000000 00 

SNAP OF38CO TO GF38DA 

0338CO-E3D9D4C4 00520069 01800001 OOCFOOOO C67BF013 40D540E8 40D55C 

SNAP 0F3570 TO 013799 

* ••••••••••••••••• -Of 3560 

-OF38CO 

033570-00000000 OGOOOGOO 00000000 01ccocoo 10030000 C6C9D3C5 40D5C1D4 t54C4040 ••••••••••••••••••••• FILE NA"E -OF3570 

D33590-40404CC6 E2D4E3Ct C9D34C40 40404040 40404C4C 40404040 404G404C 40404040 * F SPH IL -OF3590 

033580-40404040 40404040 40404C40 40404040 40404C4C 40404040 40404040 10040000 • , , • ,-OF3580 

0335D0-C5D5C440 D6C640C6 C9D3C~40 D9C5C1C3 CeC5C44C C4E4D9C9 D5C740D9 C5C1C440 •END Of FILE REACHED DURING READ -OF35DO 

404C4C4C 40404C40 404G404C 4C404040 •NU"PER -OF35FO 0335FO-D5E404C2 C5D9404C 40F14C40 40404C4L 

033610-40404040 40404040 10040000 E2E3C1E3 E4E260C3 D6C4C540 40FOFOFC 12404040 * ,,,,STATUS-CODE 0002 -013610 

033630-40404040 40C4C5E3 C1C9D3C5 C440E2E3 C1E3E4E2 40C3D6C4 C54040FO FCFOF040 • DETAILED STATUS CODE COCO -OF3630 

033650-40404040 40404040 40404C40 40404C40 404G404C 10040200 C6C9D3CS 40D5C1D4 • 

033670-C5404040 404040C6 l2D4C4C6 C9D34040 40404040 404~4040 40404040 40404040 •E 

033690-40404040 40404040 40404C40 40404040 404C4C4( 40404C4~ 404C404C •0404040 * 

,,,,fILE NA"-013650 

FS~Dfll 

0336B0-10040000 D5D64e40 D9t5C1C4 40404C4( t!E4E2!! 60t9C440 40404040 404040[3 ••••• No. READ CUSl-ID 

03!6D0-E4E2f3D6 D4C5D940 D5C1D4C5 40404C4C 40404040 40C1D4E3 40D7C1C9 C4404040 •USTOPER NA"f 

0336F0-4C4040C4 C1!3C54C 40404C40 100400CO 404G4GFC 13404040 40404040 40FOF0FO • DAlE 

033710-F1F~4040 404G404C C1D34050 40DZC1E8 7DE<40E2 E3C5C1D2 4C4G4~4C 40404040 •10 Al KU'S SHU 

033730-405BF2F1 F7F04bFC F3404C40 4Gl1F161 11F>f1F7 1640404j 10040ZOG 4C4C4040 • '2170.C! 11/19176 

033750-40404040 40404040 40404040 40404J4C 4G404C4C 40404040 4G404u4C 40404040 • 

OF3770 10 01379C SAME AS ABOVE 

033790-40404040 404C4040 405C 

SNAP UF37CO TO 0F3SB! 

0337C0-FOIOFOl1 FCC1D34Q 5040D2t1 E87DE24L E2E3C5C1 02404040 4GFOF2F1 F7FOF0f3 •00010AL & KAT'S SlEAK 

03!7EO-F1F161F1 F961F716 OOOOOCCO OOOOOOCO 0040404( FOF34040 40404040 4040f0FO •11/19/7~ ••• ,,,,,, 03 

033800-FOF1F040 40404040 40C1D340 5040D2C1 Ef7DE24C E2E3C5C1 D240404C 40404040 •010 KAY'S STEAK 

033S20-4C405Bf2 F1F7F04B FOF34C40 4040F1F1 61F1F961 F7F64040 40E2E3C1 E3E4E260 • s2110.o• 11/19/76 

-013670 

-OF3690 

c-OF36eO 

-OF36DO. 

000-0F36FO 

-013710 

-0F3730 

-OF3750 

-OF3790 

021700!-0F37CO 

00-0F37EO 

-OF38CO 

SlATUS--0F3820 

033840-C3D6t4t5 4040FOFC FOF24C40 40404040 404CC4C5 E3C1C9D~ C5C440E2 E3C1E3E4 •CODE 0002 DflAILED STATU-CF3840 

033e60-E240C3D6 C4C54040 FOFOFOFO 40404040 40404040 40404040 40404040 40404040 •S CCDE 0000 -013860 

033880-40FDF3FO oococooc c~coccco oocoocoo coococcc 00000000 00000000 00000000 • 030, ••••••••••••••••••••••••••• -013880 

03!oA0-00000000 00000000 OOOOOCOC C6E2D4C4 C6C~D35C 

SNAP OF3788 TO 0F37BA 

0337B8-D5E85C 

Figure 12-11. CALL SNAP Dump for SAMFIN Load Module (FIXSAM Action 
Program) (Part 2 of 2) 

-OF38AO 

-OF3788 
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12.10. ONLINE FILE RECOVERY 

Automatic file rollback 

Requested file rollback 

IMS audit file entries 

When a transaction terminates abnormally, or requests rollback 
before completion, IMS rolls back user data file modifications 
(updates, inserts, and deletions) that occurred in the transaction 
and issues messages to the source terminal and system console. 
These messages are explained in the OS/3 system messages 
programmer /operator reference, UP-8076 (current version). 

On rollback, IMS returns each MIRAM, ISAM, or DAM file, 
modified in the terminated transaction, to its logical state before 
the transaction was initiated or before the last rollback point was 
recorded on the audit file. When abnormal termination occurs, 
rollback occurs automatically. 

You can request rollback upon 
transaction by moving special 
LOCK-ROLLBACK-INDICATOR field 
block. For more information on the 
3. 11. 

normal termination of a 
indicator values into the 
of the program information 
use of this indicator, refer to 

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. 

Update 

Delete 

Insert 

Table 12-2. File Rollback 

GETUP, PUT 

GETUP, DELETE 

INSERT 

GETUP (current image), 
PUT (before-image) 

INSERT (before-image) 

GETUP (current image), 
DELETE 

• 

• 

• 



• 

• 
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Unrecoverable audit 
file errors 

Data file 1/0 errors 

AUDCONF/AUDFILE errors 

Prefix area format 
and contents 
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Error Returns 

When unrecoverable 1/0 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 

If an 1/0 error occurs on a user data file during rollback of a file 
modification, IMS takes a snapshot dump of the prefix area of 
the record being rolled back. After the snapshot dump, IMS 
continues rolling back all modifications made to user data files for 
that transaction. 

If an error occurs on the AUDCONF or AUDFILE during rollback 
of updates made by a transaction, IMS places the name, 
ZU#ROL, into the current action program name field of the prefix 
area. 

Figure 12-12 shows the format of the prefix area and Table 
12-3 describes the content of each field . 
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12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

52 
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Label 

ZF#RTC 

ZF#AFB 
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2 3 

type code l flag byte 
transaction 

code l unused 

terminal control table address 

transaction id 

terminal id 

initial action 
program name 

current action 

program name 

date and time stamp 
at time of audit 

key length reserved for system use 

data length of updated record 

filename 

J 
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) 

Field Name Bytes Code Description 

Type code 0 Binary Bits Set 
to 1 Meaning ---

0 Not used 
1 Not used 
3 Termination 
4 Not used 
5 Rollback point 
6 Before-image, MIRAM 
6, 7 Before-image, ISAM 
7 Before-image, DAM 

Flag byte 1 Binary Bits Set 
to 1 Meaning --- ---

0 First before-image 
transaction 

1 Inserted record 
2 Abnormal termination 
3 Not used 
4 MIRAM, indexed 
5-7 Not used 

for 

• 

• 

• 
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Label 

ZF#ATC 

-

ZF#ACT 

ZF#ATRID 

ZF#ATMID 

ZF#AIAP 

ZF#ACAP 

ZF#ADT 

ZF#KLIDA 

ZF#CNKN 

ZF#DLIDA 
or 

ZF#NAUT 

ZF#FNM 

NOTES: 
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Table 12-3. Contents of Prefix Area for Records in the Audit File 
(Online Recovery) (Part 2 of 2) 

Field Name Bytes Code Description 

Transaction code 2-6 EBCDIC Configured code identifying the 
current transaction; one to five 
alphanumeric characters, left-justified 
in field 

- 7 - Unused 

TCT address 8-11 Hexadecimal Address of terminal control table 
(TCT) for terminal originating this 
transaction. Full-word aligned 

Transaction id 12-19 Binary Data-time of initiation of this 
transaction, in the form: 

yy-mm-dd-hh-mm-ss 

Terminal-id 20-23 Hexadecimal Configured identification of network 
termination initiating this transaction 

Initial action 24-29 EBCDIC Program-name of first action program 
program initiated for this transaction; one to 

six alphanumeric characters, 
left-justified 

Current action 30-35 EBCDIC Program-name of currently active 
program action program 

Date-time 36-43 Binary Date-time of writing this record to the 
of audit audit file, in same form as 

transaction-id 

Key length 44-45 Binary Length of key in an indexed record; 
set to 0 for a DAM Record 

- 46-47 - Reserved for system use 

Data length 48-49 Binary Length of data portion of updated 
record, or number of active update 
transactions. 

File name 50-57 EBCDIC Logical name of data file being 
accessed by current action program; 
one to seven alphanumeric characters, 
left-justified 

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 ( 197 4 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 

0 C3 Canned message prefix 

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

Table 12-5. 1974 COBOL Error Mes.sages 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 OS/3 system messages 
programmer/operator reference, UP-8076 (current version). 

Table 12-7. Extended COBOL Error Messages for Action Programs 

043A CE03 END OF PROCEDURE DIVISION EXECUTED 

043B CE04 INV AUD EXECUTION OF ENTRY POINT 

043C CE05 NEGATIVE VALUE EXPONENTIATED 



• 

• 

• 
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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: 

• 

• 

• 

Capital letters and punctuation marks (except braces, 
brackets, and ellipses) must be coded exactly as shown. For 
example: 

CALL 1 GET' USING filename record-area record-number . 

is coded: 

CALL 'GET' USING CUSTFIL CUS-REC REC-KEY. 

Lowercase letters and words are generic terms representing 
information that you supply. Such terms may contain 
acronyms and hyphens for readability. For example: 

PROCEDURE DIVISION USING program-information-block 
input-message-area 

is coded: 

[work-area] [output-message-area] 
[continuity-data-area]. 

PROCEDURE DIVISION USING PIB IMA WA OMA CDA. 

Information within braces { } represents necessary entries, 
one of which must be chosen. 

For example: 

{
CALL }{GET },<filename,record-area,record-number) 
ZG#CALL GETUP 
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Brackets 

Default parameters 

Periods 

• 

• 

• 

is coded: 

10 16 

ZG#CALL GET,CSTATE,RECORD,SNKEY) 

or 

CALL GETUP,CSTATE,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: 

JUS={~} 

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 

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. 

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. 

The CSCAN action program series (Figures B-1 through B-18) 
consists of four action programs: 

• DMSCAN 

• DMDETL 

• DMPYMT 

• DMTOTL 

These programs represent a series of simple transactions that: 

• page through a customer file (CSCAN transaction code); 

• display a customer's account status (CDETL transaction 
code); 

• apply payments to a customer's account (PA YMT 
transaction code); and 

• 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 ACT 1 and ACT2 (Figures B-21 and B-22) 
illustrate a dialog transaction with ACT 1 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 BEGIN 1 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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8.2. SAMPLE COBOL ACTION PROGRAMS PERFORMING SIMPLE 
TRANSACTIONS (CSCAN SERIES) 

CSCAN program series 
description 

Files used 

Key in CSCAN 
transaction code 

The four action programs: DMSCAN, DMDETL, DMPYMT, and 
DMTOTL perform a series of simple transactions. The transaction 
code CSCAN starts the first transaction in the series. 

These four action programs use three indexed files that have 
been defined to IMS in the FILE section of the configuration: 

1 . DMOAL T A customer file (alternate account file), sorted 
on zip code, customer last name, and customer 
account number sequence (See Figure 8-14, 
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 
TOT AL transaction. (See Figure B-16, lines 12 
and 100-115, and Figure B-17, lines 11 and 
91-108.) 

You begin the first transaction by keying in the transaction code, 
CSCAN on line 1 of the screen and pressing the TRANSMIT 
key. 

CSCANp;j 

Figure B-1. Initiating the CSCAN Transaction 
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Resulting CSCAN 
output 

Line 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Displaying more records 

The CSCAN transaction lists basic customer data by zip code, 
allowing you to scan the lists. The alternate account file, 
DMOAL T, 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 023643PJ 

[>CDETL 132106 HRDLICKA RIC HA 62 COLLINS 07003 
C>CDETL 055760 MCMANUS R 318 HOOVER 07003 
[>CDETL 158607 MCQUADE MICHA 153 FRANKL 07003 
C>CDETL 060877 HEYER R P.O. BOX 07003 
[>CDETL 147306 RANDALL WILLI 261 FRANKL 07003 
C>CDETL 805260 ROHLFING PAUL 1049 BROAD 07003 
C>CDETL 805606 VANARHAN JOHN 605 B TROY 07003 
C>CDETL 805612 VEATCH STANL 39 OAKLAND 07003 
[>CDETL 105451 WEST ROBER 100 BELLEV 07003 
[>CDETL 155798 WOOD EHELL 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 DMOAL T 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. 

• 

• 

• 



• 

• 

• 

UP-9207 

Displaying specific 
records 

Line 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
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CSCAN 07006 ROGERS 805257• 

[>CDETL 023643 CHRISTIAN GOEG 11 WOODCRE 07005 
[>CDETL 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 07006 
[>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006 
[>CDETL 044246 LONGENECKER R 20 RICHARD 07006 
[>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006 
[>CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006 

Figure B-3. Continuation of Output from CSCAN Transaction Code 

You can continue displaying customer records until you reach the 
end of the file (Figure B-14, lines 151-156 and 175-194). 

The CSCAN transaction allows you to scan in another way. 
Instead of displaying records at the beginning of a file and 
scanning until you find the customer zip code you want, you can 
display the first ten records with the desired zip code or higher. 
By entering the zip code you want after the CSCAN transaction 
code (see Figure B-4), the DMSCAN action program begins 
scanning the DMOAL T file for the first record that contains that 
zip code (Figure B-14, lines 151-171 and 179-194). 

CSCAN 07006D 

Figure B-4. Initiating a Qualified CSCAN Transaction 
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Line 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Initiating CDETL 

Figure B-5 shows the results of this entry after you press the 
TRANSMIT key. 

CSCAN 07009 RILEY 805238PJ 

[>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 07006 
[>CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006 
[>CDETL 805257 ROGERS CLE SS 51 RAVINE 07006 
[>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006 
[>CDETL 181050 ROHRER GARRY 219 CARTER 07008 
[>CDETL 029997 BOONE GEORG 64 BRUNSWI 07009 

Figure B-5. Output from Qualified CSCAN Transaction Code 

When you've found the customer account for which you 
want detailed information, you are ready to initiate the 
CDETL transaction. There are two ways to do this. Let's 
assume ROGERS is the customer for whom you want to 
display detailed account information. 

1 . You can enter the transaction code (CDETL) and 
ROGERS' account number (805257) on line 1 of the 
screen and press 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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1 CSCAN 07009 RILEY 805238 
2 
3 C>CDETL 181089 FISH ROBER 17 CHERRY 07006 
4 C>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006 
5 C>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006 
6 [>CDETL 044246 LONGENECKER R 20 RICHARD 07006 
7 C>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006 
8 C>CDETL 122399 MCLAUGHLIN ED WAR 17 SPRUCE 07006 
9 [>CDETL 805257 ROGERS ri CLESS 51 RAVINE 07006 

101 [>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006 
111 [>CDETL 181050 ROHRER GARRY 219 CARTER 07008 
12, [>CDETL 029997 BOONE GEORG 64 BRUNSWI 07009 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Figure B-6. Initiating the CDETL Transaction 

Figure 8-7 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 8-15, 
lines 127-167.) 

CSCAN 07009 RILEY 805238 

[>CDETL 181089 FISH ROBER 17 CHERRY 
[>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 
[>CDETL 139915 LAMBKA IRWIN DIRECTOR H 
[>CDETL 044246 LONGENECKER R 20 RICHARD 
[>CDETL 179363 MAG EDMAN DAVID 27 CEDARS 
[>CDETL 122399 MCLAUGHLIN ED WAR 17 SPRUCE 
[>CDETL 805257 ROGERS CLESS 51 RAVINE 
[>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 
[>CDETL 181050 ROHRER GARRY 219 CARTER 
[>CDETL 029997 BOONE GEORG 64 BRUNSWI 

CUSTOMER: 805257 

CL ESSEN A ROGERS PURCHASE PRICE: $229.49 
51 RAVINE AVENUE 
CALDWELL NJ 

[>PAYMT 805257!ri 

07006 
REVISION: NO 

PAYMENT PLAN T 
CURRENT BALANCE: $100.00 

PAYMENT AMOUNT: S22.95 

Figure B-7. Output from CDETL Transaction 

07006 
07006 
07006 
07006 
07006 
07006 
07006 
07006 
07008 
07009 
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IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DESCRIPTION 

Processing CDETL 

Automatic succession 

Initiating PA YMT 

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 
PA YMT transaction when you update the customer whose 
detailed information you displayed. DMDETL accomplishes this by 
moving the transaction code, PA YMT, 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 PA YMT 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 PA YMT 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 8-8). (See 
Figure 8-16, line 157.) 

• 

• 

• 
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SIMPLE TRANSACTION IN COBOL: DESCRIPTION 

• 
Line 1 CSCAN 07009 RILEY 805238 

2 
3 C>CDETL 181089 FISH ROBER 17 CHERRY 07006 
4 C>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006 
5 C>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006 
6 C>CDETL 044246 LONGENECKER R 20 RICHARD 07006 
7 C>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006 
8 C>CDETL 122399 MCLAUGHLIN ED WAR 17 SPRUCE 07006 
9 C>CDETL 805257 ROGERS CLESS 51 RAVINE 07006 

10 C>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006 
11 C>CDETL 181050 ROHRER GARRY 219 CARTER 07008 
12 C>CDETL 029997 BOONE GEORG 64 BRUNSWI 07009 
13 
14 CUSTOMER: 805257 
15 
16 CLESSEN A ROGERS PURCHASE PRICE: $229.49 
17 51 RAVINE AVENUE REVISION: NO 
18 CALDWELL NJ 07006 PAYMENT PLAN: T 
19 CURRENT BALANCE: $100.00 
20 PAYMENT AMOUNT: $22.95 
21 C>PAYMT 805257111 

• Figure B-8. First Method for Initiating the PAYMT Transaction 

• 
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SIMPLE TRANSACTION IN COBOL: DESCRIPTION 

Line 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Processing PA YMT 

Figure B-9 shows the results of this subtraction to obtain the 
customer's new balance. 

CSCAN 07009 RILEY 805238 

l>CDETL 181089 FISH ROBER 17 CHERRY 07006 
[>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006 
[>CDETL 139915 LAMBKA IRWIN DIRECTOR H 0006 
l>CDETL 044246 LONGENECKER R 20 RICHARD 07006 
l>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006 
l>CDETL 122399 MCLAUGHLIN ED WAR 17 SPRUCE 07006 
[>CDETL 805257 ROGERS CLESS 51 RAVINE 07006 
[>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006 
l>CDETL 181050 ROHRER GARRY 219 CARTER 07008 
l>CDETL 029997 BOONE GEORG 64 BRUNSWI 07009 

CUSTOMER: 805257 

CL ESSEN 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 

$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 

line 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

SPERRY UNIVAC OS/3 B-11 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DESCRIPTION 

With the second method of initiating the PA YMT transaction, you 
enter a payment amount different than the payment plan amount 
next to the customer number that follows the PA YMT transaction 
code on the screen. Position your cursor next and depress the 
TRANSMIT key as shown in Figure B-10, line 21 . 

cC 

CSCAN 07009 RILEY 805238 

C>CDETL 181089 FISH ROBER 17 CHERRY 07006 
C>CDETL 091479 HAFLEIGH WILLI 3 HIGHFIEL 07006 
C>CDETL 139915 LAMBKA IRWIN DIRECTOR H 07006 
C>CDETL 044246 LONGENECKER R 20 RICHARD 07006 
C>CDETL 179363 MAGEDMAN DAVID 27 CEDARS 07006 
C>CDETL 122399 MCLAUGHLIN EDWAR 17 SPRUCE 07006 
C>CDETL 805257 ROGERS CLE SS 51 RAVINE 07006 
C>CDETL 152069 WILLIAMS GEORG 60 MCKINLE 07006 
C>CDETL 181050 ROHRER GARRY 219 CARTER 07008 
C>CDETL 029997 BOONE GEORG 64 BRUNSWI 07009 

CUSTOMER: 805257 

CL ESSEN 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 

C>PAYMT 805257 575& 

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 

Line 1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 

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 . 

CSCAN 07009 RILEY 805238 

[>CDETL 181089 FISH 
[>CDETL 091479 HAFLEIGH 
[>CDETL 139915 LAMBKA 
[>CDETL 044246 LONGENECKER 
[>CDETL 179363 MAGEDMAN 
[>CDETL 122399 MCLAUGHLIN 
[>CDETL 805257 ROGERS 
[>CDETL 152069 WILLIAMS 
[>CDETL 181050 ROHRER 
[>CDETL 029997 BOONE 

ROBER 
WILLI 
IRWIN 
R 
DAVID 
ED WAR 
CLE SS 
GEORG 
GARRY 
GEORG 

17 CHERRY 07006 
3 HIGHFIEL 07006 
DIRECTOR H 07006 
20 RICHARD 07006 
27 CEDARS 07006 
17 SPRUCE 07006 
51 RAVINE 07006 
60 MCKINLE 07006 
219 CARTER 07008 
64 BRUNSWI 07009 

14 CUSTOMER: 805257 
15 
16 
17 
18 
19 
20 
21 
22 

CLESSEN A ROGERS 
51 RAVINE AVENUE 
CALDWELL NJ 07006 

PAYMT 805257 

PURCHASE PRICE: $229.49 
REVISION: NO 

PAYMENT PLAN: T 
CURRENT BALANCE: $100.00 

PAYMENT AMOUNT: $22.95 

23 (>$5.75 PAYMENT ACCEPTED FOR CUST. 805257 NEW BALANCE: $94.25D 

Figure B-11. Result of Entering Different Payment Amount on PAYMT Transaction 

DMPYMT confirms the receipt of payment by issuing a message 
(Figure B-16, lines 29-32 and 194-197) and applies the entered 
amount tc; 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 80525 7, 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 TOT AL 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 (TRM 1 ). 

• 

• 

• 
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Processing TOTAL 
transaction with 
ALL option 

Compilations and 
flowcharts 

SPERRY UNIVAC OS/3 B-13 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DESCRIPTION 

Line 1 TOTAL 
2 
3 TERMINAL NUMBER OF TOTAL 
4 
5 
6 

ID TRANSACTIONS PAYMENTS 

TRM1 3 $31. 7011!11 

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 TOT AL 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 TOT AL and the option ALL. 

Line 1 TOTAL ALL 
2 
3 
4 
5 
6 
7 
8 

TERMINAL NUMBER OF TOTAL 
ID TRANSACTIONS PAYMENTS 

TRM1 3 $$31. 70 
TRMS 7 $187.57 
TRM6 $$78.97 

--------
$298.14lr.il 

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 proces~_ described. 



UP-9207 SPERRY UNIVAC OS/3 B-14 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DMSCAN PROGRAM 

11-16) HOUSEKEEPING 

DEFINE 
MESSAGE 
CONTROL 

(17-26) 

CHARACTERS 

DEFINE 
ERROR 

MESSAGE 
(27-33) 

CONTENTS 

COPY 
PIB 

(34-70) 

8 

LINE NO. SOURCE E.NTRY 

00001 
OC002 
OCOOJ 
0000'1 
00005 
00001> 
00007 
ocoo0 
OC009 
OCOIO 
00011 
00012 
OCOl3 
o::ro 1 '+ 
00015 
00011> 
00017 
Ot!O 18 
00019 
OC02C 
00021 
00022 
00023 
Oil02q 
O:l025 
00021> 
0()027 
00028 
OC029 
00030 
00031 
00032 
Ot'033 
Ol)OJ'! 
OC035 
o::oJO 
00037 
OC038 
00039 
o:ioqo 
000'1 I 
O:l0'12 
ocoq3 
O:JO'I'! 
OC:0'+5 
OCO'!b 
O'loq7 
o:ioq0 
OC0'!9 
00050 
0:051 
0'3052 
OCOS3 
OC05'1 
00055 
OCOSb 
OC057 
000511 
00059 
0001>0 
OCObl 
OC0b2 
0001>3 
OCOo'! 
Ot'Db5 
OCObb 
0::101>7 
0()01>8 
0001>9 
OC070 

IDENTJF !CATION 01v1s10N. 
PROGRAM-ID• DMSCAN• 
AUTHOR, [•O•f•~•f• (NYNA 7/71>1 
DATE-WRITTEN• 1113171>• 
DATE-COHP!LED, 82/05/0J, 
ENVlkONMLNT UIVISION, 
CONflGUkATION SECTION, 
SOURCE-co~PUTER. 

ObJECT-(OMPUTER• 
DATA DIVISION, 
WORKING-STORAGE 
77 DMOALT 
77 ouT-MsG-LEN 
77 GE 
77 CSCAN 
77 C.OETL 
OJ SCOPE-CHAR• 

02 CR 
02 OLE 
C2 ESC 
02 HT 
02 Sh 
02 EXT 
02 SOf 
02 ONE 

0 I 

UNIVAC-OS3• 
UNIVAC-oSJ• 

SECT JON• 
PI c x 171 
PI C 9999 
Pre x 
PIC X(SI 
PI C XI 5 l 

PIC x 
PIC x 
PIC x 
Pl( x 
PIC x 
PIC x 
PJC x 
PIC x 
PIC x 

VALUE 'DMOALT'• 
COMP-'! VALUE 
VALUE 'G', 
VALUE 'CSCAN', 
VALUE 'CDETL' • 

VALuE ••Oo•. 
VALUE • • 1 a•. 
VALuE ·•21•. 
VALUE ··o~·· 
VALUl ••Q;t•. 
VAL11E •'OJ'• 
VALUE •' 1 L' • 
VALuE ••01•. 
VALuE ••OJ'• 

7bd, 

02 THREE 
ERR-MSG-LITS, 
02 flLLEH 
C2 flLLE.H 
02 FILLEt-1 
02 flLLEk 
ERR-MSG-TAB 
02 EIHl 

PI c x 119 l 
PIC X!l91 
PI C X (I Y l 
PI C XI I YI 
REDEflNt.S 
PI c XI I Y l 

VALUE '••INVALID KEY••'• 
VALUE '••ENu Of flLE••'• 
VALUE '••INVALID REQUEST••'• 
VALUE 1 ••1/0 ERROR••', 

0 I ERR-MSG-LITS• 
OcCURs '!, 

LINKAGE 5FCTION, 
OJ P-1-B. COPY Plb7q, 

02 STATUS-COnE. PIC 9('11 COMP-'!, 
02 DETAILl0-5TATU~-CODE PIC 9('!) COMP-'!, 
02 HFCOHD-TYPE HEDEflNES DE.TAILlO-STATUS-COOE• 

03 PHEDICTED-RlCORD-TyPE PIC x, 
03 OlLIVEREO-RECORD-TYPl PIC x, 

02 SuCCESSOR-IU PIC Xlbl• 
02 TfRMINATION-(NOICATOR PIC X• 
02 LOCK-ROLLBACK-INO~CATOR PIC x, 
02 TRANSACTION-ID• 

0.l YEAR PIC 91'11 COMP-'!, 
03 TODAY PIC 91'11 COMP-'!, 
03 HR-MIN-SEC PIC '1(91 co11P-'i, 

02 OATA-DE.F-REC-NAME PIC Xl71• 
C2 OEFINEO-FILE-NAME PIC Xl71• 
02 STANUAF<D-MSG-Ll~E-LENGTh PIC 9f qi COMP-'!, 
02 STANDARD-~su-NUMBER-L(NlS Pl( 9('i) COMP-'!, 
J2 WORK-AREA-LENGTH PIC 91'11 COMP-'!, 
02 (ONTINUITY-DATA-INPuT-LlN~TH Pl( 9(~J COMP-~, 
~2 CONTINUITY-DATA-OUTPUT-LENGTH Pl( 9('11 COMP-'+• 
02 wOPK-ARlA-INC Pie 91'!) COMP-'!, 
02 cn~TINUITY-DATA-AREA-INC PIC 9('i) COMP-'!, 
02 succE.SS-UNIT-10· 

03 TRANSACTION-DATE• 
O'i YEAR PIC '19, 
O'I MONTH 
oq TODAY 

03 TIME-OF-DAY• 

PI C 99, 
PI C 99, 

Oq HOUR Pl( 99, 
0'+ MINUTE. PIC 9'1, 
O'i SE.COND PIC 99, 

03 flLllH PIC XXX, 
Oz SnURCE.-TERHINAL-CHARS, 

03 SOURCE-TE.RMINAL-TYPE plC X• 
03 souRCE-TERM-MSG-Ll~E-LENuTH plC 9('!) COMP-'+• 
03 SDURCE-TERH-MSG-NUMBE.R-LINES plC 91'11 COMP-'+• 

Figure B-14. Sample COBOL Action Program DMSCAN (Part 1 of 3) 

• 

• 

• 
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SIMPLE TRANSACTION IN COBOL: DMSCAN PROGRAM 

• ~ 00071 0 I l·H-A. Co PY I HA7'f, 
00072 02 souRCE-TERHINAL-10 PIC x ( .. ,, 
00073 02 DATE•TIME•STAHP• 
0007'1 03 YEAR PIC 91 'I I COHP•'I, 

COPY 00075 03 TODAY PIC 9 I 'I I COHP•'I, 

(71-80) 
INPUT 

MESSAGE 
00076 03 HR•HIN•sE.e PIC 9 ( 91 eOHP•'I, 
00077 02 TEXT•LEN&TH PIC 9 ( '11 eOHP•'I, 

CONTROL HEADER 00078 02 AUXILIARY•OEV•IOo 
00079 03 FILLEH Pie X• 
00080 03 AUX•OEV-NO PIC x. 
00081 02 FILLER Pie x 161. 

DESCRIBE 
INPUT 

MESSAGE 
TEXT 

(81-96) 

00082 02 llP•IN P!C x ( 51. 
00083 02 f"ILLER Pre x. 
0008'1 02 LN-CUSTI D, 
00085 OJ LN•IN PJC XI I 7 I , 
00086 03 f"ILLER PIC XI BI, 
00087 02 REn•LN•C:USTID REDEFINES LN•CUSTID• 
00088 03 CHAR PIC x OCCURS 25 INDEXED l:lv I' 
00089 0 I ALT·REC• 
0(?090 02 ALT•KEYo 
00091 03 ZIP PIC x ( 51. 
00092 03 LN P1e XI I 71, 
00093 03 CUSTOHF:R• 
0009'1 0'1 KEY•CHAR P IC x OCCURS 6 INDEXED l:lv J, 
00095 02 FN•5 PIC x ( 51. 
00091> 02 AOOR•IO PIC X 110 I, 
00097 01 O•H-A. COPY OHA7'1o 
00098 02 DESTINATION·TERHINAL·ID PIC XI 'I I, 
00099 02 SFS•OPTIONS PIC XI 2 I, 

(99-105) 

COPY 
OUTPUT 

MESSAGE 
CONTROL HEADER 

00100 02 FILLER PJC x 121. 
00101 02 CONTINUOUS-OUTPUT-cooE PJC x ( .. 1. 
00102 02 TExT•LENGTH pl( 91 '1 I COHP•'lo 
0::103 02 AUxlLIAHY·OEVICE·ID• 
Ot' I O'f 03 AUX-FUNCTION PIC x. 

• (106-110) 

_l 

DEFINE 
OUTPUT 

MESSAGE 

OCI05 03 AUX•DEVICE·NO PIC x. 
00101> 02 DI cf· I• 
OCI07 03 TEN•I f' IC x, 
01)108 03 FN•I P(C x. 
00109 03 Y•I Pre x, 
DC 110 03 x-1 PIC x. 

DICE 00111 02 OISPLAY•TABLEo 
oc 112 03 CUST•LINE OCCURS 10 INDEXED bv I(. 

.l oc 113 0'1 SOE-OUT Pre x. 
0011 'f 0'1 TRAN•OUT P(C XIS 1, 
00 I IS 0'1 FILLER P(C x. 

DESCRIBE OC I I b 0'1 (UST-OUT PIC x ( 61. 

(111-128) 
OUTPUT 

MESSAGE 
OC I I 7 0'1 FILLER PIC XI 51, 
O:l I 18 0'1 LN•OUT PIC XI I 7 I, 

TEXT 00 I 19 G'I FILLEH PIC xx. 
0012!! 0'1 Esc-our Pre x. 
00121 0'1 l'iT·OUT P(C x, 
00122 O'f FILLER P(C xx. 
00123 O'f FN-OUT Pre XI 5 I, 
0012'1 0'1 FILLER PJC x ( 51. 
00125 0'1 ADOH•OUT PJC XI I 0 I, 
OCl26 0'1 FILLER PJC XI 5 I, 
OCl27 0'1 ZIP•OUT PtC XI 51, 

(129-134 

DEFINE 
SUCCEEDING 

I SCREEN 

00128 0'1 CR-OUT PtC x, 
00129 02 TOP·Of·SCHEEN, 
00130 03 uleE-2, 
OC131 0'1 TEN-2 P(C x, 

DICE OC132 0'1 fN•2 PIC x. 
00133 0'1 Y•2 Pre x. 
00 I 3'1 0'1 x-2 Pte x. 
00135 03 NEXT-TRAN PIC X ( 5 I, 

DESCRIBE 0'.:136 03 FILLER P1e x. 

(135-141 I 
SUCCEEDING 

OUTPUT MESSAGE 
TEXT 

OCl37 03 NEXT•ZIP PJe .I( I 5 I, 
00138 03 F ILU.R PIC x. 
OC139 03 NEXT•LN PIC XI 171, 
001~0 03 FILLER PtC x. 

• e O~ I 'I I 03 NEXT-eusT P IC XI 6 I• 

Figure B-14 . Sample COBOL Action Program DMSCAN (Part 2 of 3) 
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SIMPLE TRANSACTION IN COBOL: DMSCAN PROGRAM 

(144-156) 

(157-171) 

(172-174) 

(175-178) 

(179-194) 

INPUT 
MESSAGE 

PROCESSING 

DISPLAY 
OUTPUT 
RECORDS 

TERMINATE 
PROGRAM 

NORMALLY 

MOVE 
CUSTOMER NO. 

TO OUTPUT 
MESSAGE 

] 

READING 
RECORDS 

FOR 
DISPLAY 

0~1'12 PROCEDURE DIVISION 
001'13 USING P-1-B 1-H-A ALT-REC 0-H-Ao 
D:ll 'l'I 
D:ll% 
D!l I '16 
DOIH 
DO I '18 
DO I '19 
00150 
00151 
00152 
0:?153 
0': I S'I 
OC IS!:. 
OC'IS6 
O'Jl57 
00158 
OCIS9 
DC' 160 
DC'l 61 
O'J 162 
0!!163 0, 16'1 
01:165 
OCl66 
D:l 167 
00168 
00169 
00170 
00171 
00172 
00173 
0017'1 
00175 
00176 

00177 
00178 
0()179 
00180 
O!! 181 

0()182 
001113 
D!! 18'1 
00185 
00186 
00187 
00188 
00189 
00190 
00191 
00192 
001'3 
0019'1 

BEGIN-PRGIC• 
HOVE SPACES TO DISPLAY-TABLE TOP-oF-ScREEN• 
HOVE OLE TO TEN-I TlN-2, 
HOVl fXT TD fN-lo 
HOVE STX TO fN-2, 
HOVE THREE TO Y-lo 
HOVE ONE TO x-1 x-2 Y-2. 
IF TExT-L[NuTH IN 1-H-A > 2'1 

THEN SET I TO TEXT-LENGTH IN 1-H-A 
SET I DOWN By 22 
IF CHAI< 111 IS NUHtfqC AND CHAR 11 + SI !S r;.,HER!C 

THEN PERFORM MV-JD 

MOVE LN-IN TD LN, 
MOVE ZIP-IN To ZIP• 
C.ALL •SETL' 

VARYlhG J fROM I BY I UNTIL J > bo 

USINu DMOALT Gl ALT-KEYo 
IF STATUS-Coor > D 

THEN HOVE ERR ISTATUS-coor.I To cusT-LINE Ill 
(,0 To Er<O-l'lloG. 

CALL •GET' 
USINu DHOALT ALT-REC• 

PERFORM HEAD-LOOP 
VARYING K FROM I BY I UNTIL K > ID• 

MOVE CSCAN TO NlXT-TRANo 
HOVE ZIP TO NEXT-ZIP, 
HOVE LN To NExT-LN• 
HOVE CUSTOMER TO NEXT-CUST• 

END-PROG, 
HOVE OUT-MSG-LEN TO TEXT-LENGTH IN 0-M-Ao 
CALL •RETURN•, 

MV-10, 
HOVE CHAR Ill TO KEY-CHAR lJl, 

HOVE SPACE TO CHAR Ill• 
SET I UP BY I, 

READ-LOOP, 
If STATUS-CODE > 0 

THEN HOVE ERR ISTATUS-CODEl To cusT-LINl IKl 

GO To ENO-PRoG. 
HOVE SOE TO SOE-OUT IKI• 
HOVE CDETL TO TRAN-OUT IKI• 
HOVE CUSTOMER TO CUST-OUT •~1. 

HOVE LN TO LN-OUT IKI, 
HOVE ESC TO Esc-ouT IKI• 
HOVE HT TO HT-OUT IKI, 
HOVE fN-5 TO fN-OUT IKI• 
HOVE ADOH-10 TO AODR-oUT IKlo 
HOVE ZIP TO ZIP-OUT IKI• 
HOVE CR TO CR-OUT IKI, 
CALL •GET• 

USING DMOALT ALT-~EC• 

Figure B-14. Sample COBOL Action Program DMSCAN (Part 3 of 3) 

• 

• 

• 



UP-9207 SPERRY UNIVAC OS/3 B-17 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM 

• LINE NOe SOURCE ENTRY 

OCOOI IOENTIF"IOTION DIVISION• 
O'J002 PROGRAM· ID• OMOE TL• 
00003 AUTHOR• E•O•F•S•F• INYNA 717' I 

(1-13) HOUSEKEEPING 0!)00'1 DATE-WRITTEN• 7/16/76• 
Ot'OOS ENVIRONM('1T DIVISION, 
00006 CONFIGURATION SECTION, 
00007 SOURCE·co~PUTEke UNIVAC•OSJ• 
0::000 OHJElT•COHPUTEl<e UNJVAC•OS3• 
00009 OATA Dlvlc;IONe 
Ot'OIO WORKING-STORAGE SECTION• 
CiCO 11 17 OM0'1STll PJ( XI 71 VALUE 'DMOMSTR'• 
Ot.'012 77 ouT-MsG•LEt. PJ( 9y99 COl1P•'f VALUE: 321. 
OCOJ3 17 ERR-11sG•LEN PI( Y99'1 COMP•'f ~ALUE 21. 
0001'1 0 I ERR-Mc;C.•LIT!>e 
OC015 02 flLLEk PI( XI 191 VALUE '••INVALID KEY••'• 

DEFINE ERROR C.0016 C2 FILL EK PIC x (I 91 VALUE '••Elv!J Of FILE••'• 
(14-20) MESSAGE Ot'017 02 F"ILLEI< PJ( XI 191 VALUE '••INVALID RE.Qu[Sl••'• 

CONTENTS 00018 02 FILLEI< PIC XI 191 VALUE '••I lo ERROR•••, 
00019 01 ERR-M5G•TBL REDEFINt:.S lllR•MS<..LITSo 
00020 02 ERR•MSG PIC XI 191 OCCURS ... 
OC021 01 SCDFE-CHARo 
00022 02 OLE PI( VALuE ••IO'• 

DEFINE 
MESSAGE 
CONTROL 

CHARACTERS 

(21-37) 

OC023 02 ST• f'IC x VALUE ••02•. 
0!)02'1 02 DT PIC x VALuE • •GJ' • 
0!!025 02 sor PIC x VALUE •' 1 E' • 
Ot.'021. 02 CR PIC x VALuE ••oo•. 
OC027 02 f\NE PJC x VALUE •• 0 l '. 
00028 G2 T liPE £ PI C: x VALuE ••OJ'• 
0~029 02 F"Ivl PIC x V4LuE ··o~·. 
Ot.'030 CZ E [(,HT PIC x VAL uE. • • Ots' • 
00031 C2 N p,E Pl( x VALUE ·•09•. 
OC032 (2 FI F TEI:."! PIC VALUE ••er•. 
0.,033 02 SI yTELN PJC VALUE •• 1 Q'. 

• Ot'03'1 02 EI GHTlEN PIC VAL1JE ••I 2', 
00035 02 T Wf"' TY •ONE PIC x VALUE •• l ~ •• 
OCD36 02 TwENTY•TloO Pt( x VALUE •• 16 •• 

00037 02 FORTY•ONE Pt( x VALUE ••29•. 
00038 0 I MSG-LITS• 

DEFINE 
OUTPUT 

MESSAGE 
CONSTANTS 

(38-47) 

00039 c2 cusTOMER•LJT PIC X ( 11 I VALUE 'CUSTOMER . : .. 
000'10 02 PU!lCH•PI< PIC XI IS I VALUE 'PUi<CHASE PRICt.;•. 
(1'0'11 02 PAYl'T•PLAN PIC XI I JI VALUE 'PAYl'ENT PLAt-4: '• 
OC0~2 02 PAYl'T•AMT PIC XI IS I VALUE. 'PAY"1ENT AMOUN I : '• 
CC0'13 02 bAL PtC XI I 61 VALUE 'CURRENT l:IALANCE:', 

8 
OCO'l'I 02 Rt:. vi 51 ON PIC XI 9 I VALUE 'REVI~ION:•, 

Ot!O~S 02 YES PIC xxx VALUE 'YES'• 
000'16 02 KNO PJC xxx VALUE . NO', 
Ot:D'f 7 02 PAYl'T Pre x 151 VALUt:. 'PAYHT'• 

Figure B-15. Sample COBOL Action Program DMDETL (Part 1 of 4) 

• 



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

SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM 

(48-84) 

(85-94) 

(95-111) 

1112-120) 

COPY 
PIB 

COPY 
INPUT 

MESSAGE 
CONTROL 
HEADER 

DESCRIBE 
INPUT 

MESSAGE 
TEXT 

COPY 
OUTPUT 

MESSAGE 
CONTROL 
HEADER 

0;)0'18 
000'19 
00050 
00051 
Ot'052 
QC053 
O:i05'f 
Ot:055 
OC056 
0()057 
ocosa 
0!:059 
0:1060 
0:1061 
011062 
01:063 
0006'1 
00065 
00066 
00067 
00068 
00069 
OC070 
00071 
00072 
00073 
OC07't 
OC075 
00076 
00077 
00078 
00079 
00080 
0(!081 
00082 
00083 
0:?08'1 
OC085 
0[)086 
00087 
00088 
00089 
0!!090 
00091 
00092 
00093 
0009'1 
00095 
00096 
00097 
0(!098 
OC099 
0:1100 
00101 
00102 
00103 
Ot!l O't 
00105 
0(!106 
00107 
00108 
OCl09 
OCI 10 
O[) 111 
Ot! 112 
Q:) 113 
o:: I I 'I 
0(! 115 
D!l 116 
O:l 117 
DO 118 
DO 119 
01:120 

LINKAGE ~ECTIONo 

01 P-1-8. COPY PIB7'to 
02 STATUS-LODE PIC 9t't1 COMP-'!, 
02 DElAILEU-sTATllS-CoOE f'IC 9('1) COMP-'!, 
02 RFCORD-TYPE REDEFINES DETAILED-STATUS-CODE• 

02 
02 
02 

03 PHEDICTED-RECORD-TyPE PIC Xo 
03 DELIVEREU-R[CO~D-TyP[ Pl( Xo 
SuCCESSOH-IU PIC Xl6)• 
TfRMINATlnN-INDICATOR PIC Xo 
LOCK-ROLLBACK-INDICATOR PIC Xo 

02 TPANSACTION-ID• 

02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

03 YEAR PIC 91'11 COMP-'!, 
C'3 TODAY Pl( 91'11 COMP-'!, 
Q.1 HH-MIN-SEC PIC 9191 COMP-'!, 
DATA-DEF-REC-NAME PIC Xl71• 
DEFINED-FILE-NAME PIC Xl7lo 
STANDARD-MSG-LINE-LENGTH PIC 91'1) COMP-'!, 
STANDARO-MSG-NUMBER-LINES PIC 91'11 COMP-'!, 
WORK•AHEA-LENGTH PIC 91'1) COMP-'!, 
co~TINUITY-DATA-INPUT-LE~~TH PIC 91'1) COMP-'!, 
CoNTINUITY-OATA-OUTPUT-LENGTH Pie 91'11 COMP•'!• 
"'ORK•Af<EA-INC PIC 91'1) COMP-'!, 
CoNTINUITY•DATA•AREA•(NC PIC 91'11 COMP-'1, 
S11CCESS·Ur·J1 T- ID• 
03 TRANSACTION-OATEo 

O'I YEAR 
O'f MONTH 
O'f TODAY 

03 TIME•Of•DAY• 
O'I HOUR 
O'f MINUTE 
O'I SECOND 

03 FILLER 

PIC 99, 
PIC 99, 
PIC 99, 

P IC 
Pl( 
PIC 
PIC 

99, 
xxx. 

02 SOURCE•TERMINAL•CHAHS, 
03 SOURCE-TERMINAL•TYPE PIC X• 
03 souRCE-TERM•MSG•LINE-LENGTH plC 91'11 COMP•'!, 
03 SOURCE-TERM•MSG•NUMSER-LINES pJC 91'11 COMP•'fe 

01 1-M-A. COPY (MA7'1• 
02 SOURCE•TERMINAL•IO PJC Xt'llo 
02 DATE-TIME-STAMP• 

03 YEAR PIC 91'11 COMP•'!, 
03 TODAY PIC 91'11 COMP•'!, 
Ol HR•MIN•SEC Pl( 9191 COHP•'t, 

02 TEXT-LENGTH PIC 91'11 COMP•'!, 
02 AUXILIA~Y-DEV-10• 

03 flLLEH PIC X• 
03 AUX•DEV-NO PIC X• 

02 FILLER PIC X(6le 
02 CUSTlll PIC X161• 
02 FILLER P(C Xt2'tl, 

01 MSTH,.REC• 
02 cusTNO PIC X161. 
02 FN PtC XllOI, 
02 Ml P!C X, 
02 Lh PIC X(l71, 
02 ADDI' PIC X1231, 
02 CITY P(C X1l11I, 
02 ST t'JC XX• 
02 ZIP Pl( x1s1. 
02 PURCHASE-PRICE PiC 999V99e 
02 PAY-PLAN PIC X, 
02 PAY•AMT P!C 9y9y9y, 
02 BALANCE PIC 999V99• 
02 UPDATE PJC X, 

01 O·M·A, COPY OMA7'1o 
02 DESTINATION•TERHl~AL-lo PIC Xc'tl, 

02 Sf'S•OPTIONS PJC Xl21o 
02 FILLER P!C Xl21, 

02 CONTINUOUS•OUTPUT•COOE PIC Xl'll, 
02 TEXT•LEh<.TH PIC 91'11 COHP•'I• 
02 AUXILIARY-DEVICE•IOo 

03 AUX-FUNCTION PIC X, 
03 AUX-DEVICE-NO PIC X, 

Figure B-15. Sample COBOL Action Program DMDETL (Part 2 of 4) 
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• 
(121-130) 

(131-167) 

• 

(171-173) 

(174-185) 

• 

DEFINE OUTPUT 
MESSAGE DICE 

AND ERROR 
TEXT 

DEFINE 
OUTPUT MESSAGE 

DICE AND 
TEXT 

MOVE 
CUSTOMER-ID 
TO MASTER 
RECORD AND 

READ MASTER 

SET UP 
SCREEN 

CONTROL 
CHARACTER 

VALUES 

00121 
OCl22 
00123 
0012'1 
00125 
00126 
00127 
00128 
00129 
00130 
COl31 
00132 
0,133 
oc I 3't 
OCl35 
OCI 36 
Ot!I 3 7 
00138 
00139 
DC 1 'tO 
001 't I 
DC I 't2 
001'+3 
DC l 't't 
DC I '15 
00 I 'to 
00 I 't7 
OCl't8 
o:: I '19 
00150 
00151 
DCIS2 
00153 
o:r 15'+ 
OCl55 
OGl56 
OCl57 
OCISB 
o::: 159 
OCl60 
Ot' I 6 I 
OCl62 
00163 
DC I 6'1 
OCl6S 
OCl66 
OCl67 
o:: 168 
OCl6Y 

00170 
00171 
00172 
00173 
OC I 7't 
00175 
00176 
00177 
00178 
00179 
00180 
DI! 181 
00182 
00183 
O!: I B't 
00185 

SPERRY UNIVAC OS/3 B-19 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM 

02 DI CE.• I, 
03 DLE·I PiC x. 
03 EXT•I PiC x. 
03 Y•I PIC x. 
03 x-1 PIC x. 

02 ERR•LINE PIC XI 19 I, 
02 CUST REDEFINES ERk-LI NE• 

03 CUSTuMfk Pf( XI I J l, 
03 CUST·I Pf( x 161. 

02 lllCf-2, 
03 DLE•l P!C x. 
03 sTx-2 PiC x. 
03 Y•2 PiC x. 
03 x-2 PiC x. 

02 Ft. PiC XI 11 I, 
02 MI PiC xxx. 
02 LN P!C X 127 I, 
02 PURCH•PR P!C x 1171. 
02 f'URCHASE•PRICE Pre i5S9,99, 
02 CR•I PiC x. 
02 ADDR PJC XI 't7 l, 
02 REVISIOt-1 P!C X t IS l, 
02 UPD Pf( xxx. 
02 Cl<•2 P!C x. 
02 CI TY Pf( X 120 I, 
02 ST PJC xx xx. 
02 llP Pf( XI I 91, 
02 PAYMT•PLAN Pl( x t 21 ) • 
02 PAY•PLAN PIC x, 
02 DICE•3, 

03 DLE•3 Pf( x. 
03 sTx-3 P!C x, 
03 Y·J Pre x. 
03 x-3 PIC x, 
02 BAL Pl( x c 181. 
02 l•ALANCE Pl( ss19,99, 
02 CR-3 PIC x. 
02 SOE•OUT PIC x. 
02 PAY MT PiC x c 6). 
02 cusT-2 PJC x 13'1 I. 
02 PAYMT•AMT PiC XI 171, 
02 PAY•HIT PJC Ssi9,99, 
02 o I cE·'t • 

G3 DLE•'t P!C x, 
03 STX•'t PJC x. 
CJ Y•'t PiC x. 
03 x-'t PIC x. 

PROCEOURl DIVISION 
US I NCO P·l·B l·M·A MSTH•kEC 0-M-Ae 

BEGIN·PHOC• 
MOVE cusTru To cusTr.o, 
CALL • COET' 

USING DMOMSTR MSTR•RE.C cusTNO, 
HOVE OLE TO DLE•I, 
MOVE fXT TO EXT• I• 
IF STAt.DARD•MSCO•NUMijER•LINES NOT > 12 

THEN HOVE THRH To Y• I 
MOVE. FI VE TO Y•2 
MOVE EIGHT To Y•3 
HOVE NINE TO Y•'t 

ELSE MOVE SIXH.EN TO Y•I 
MOVE UGHTEEN TO Y-2 
MOVE. TolENTY•ONl TO Y.3 
MOVE T"ENTY•Tl<O TO Y-'f • 

MO~E f' ~iE TO x-1 • 

Figure B-15. Sample COBOL Action Program DMDETL (Part 3 of 4) 



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

SIMPLE TRANSACTION IN COBOL: DMDETL PROGRAM 

00186 
00197 

BUILD 
00188 

(186-203) OUTPUT OR 
ERROR 

0~189 

MESSAGES 0!!190 
011191 
OCl92 
01!193 
OCl9'1 
00195 
00196 
Ot'197 
OCl98 
OCl99 
01120:1 
00201 
01!202 
00203 
CiC20'1 

TERMINATE 
(204) PROGRAM 

NORMALLY 

IF STATUS•CUO~ • 0 
THEN HOVE CR TO CR•I CR•2 CR•3 

HOVE OLE TO DLE•2 DLE•3 OLE•'I 

HOVE STX TO STX•2 5Tx•3 STX•'I 

HOVE ONE TO X•2 
HOVE FORTY-ONE To X•J 
HOVE FIFTEEN To x-~ 

HOVE SOE TO SOE•OUT 
HOVE CUSTOMER•LIT TO CUSTOH[w 
HOV[ CUSTNO TO CUST-1 CUsT-2 
HOV[ CORR HSG•LITS To O•H•A 
HOVE CORR MSTR·REC To O·H~A 
HOV[ OUT•HSG-LEN To TEXT-LENGTH IN o-H-A 
IF UPDATf • •Y• 

THEN HOVE YES TO UPD 
ELSE HOVE KNO TO UPD 

ELSE HOVE ERR-MSG ISTATUS-CODEl To ERR-LINE 
HOVE ERH•HSG-LEN TO TEXT-LENGTH IN O•H•A, 

CALL •RETURN•, 

Figure B-15. Sample COBOL Action Program DMDETL (Part 4 of 4) 
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• 
(1-15) HOUSEKEEPING 

DESCRIBE 

(16-23) 
ERROR 

MESSAGE 
CONTENTS 

DEFINE 

(24-28) 
MESSAGE 
CONTROL 

CHARACTERS 

DEFINE • (29-32) OUTPUT 
MESSAGE 

CONSTANTS 

(33-69) 
COPY 

PIB 

8 

• 

SPERRY UNIVAC OS/3 B-21 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DMPYMT PROGRAM 

LINE NO. SOURCE ENTRY 

ONiG 1 
'.H'OU 2 
oror;3 
'.lrou q 
C'lOU5 
!'CuG b 
~OUG7 
ono., 8 
MOJ 9 
:ir.:;1 o 
OC'(.l I 
0"(11 2 
'lnJl 3 
!'JCOl If 
")('Ql 5 

O"ul b 
"Dul 7 
rno1 8 
'.lCul 9 
nc.:;2 o 
'l".:021 
0".'Q, 2 
cr.:;2 3 
IJOJ2 If 
0002 5 
'.)r'.:J.2 6 
'.J('i,j~ 7 
nru2 a 
OrU29 
rru3 o 
1Jro31 
rcoj 2 
f'JC03 3 
'.'IJQ3" 
")003 5 
OnQ3 b 
J('03 7 
OOJ3 8 
1:mu39 
"t"O'IO 
':11'041 
J'"u4 2 
'.lCO'I 3 
O'"u4 4 
01"04 5 
'J~•J4 6 
'.100'17 
'.lCO'I 8 
000'19 
"'"05 0 
'lros 1 
0Cu5 2 
rJC053 
OC05 'I 
'.)!'05 5 
".'005 b 
OCJ5 7 
()!'05 8 
')rQ:; 9 

OCOI> 0 
0(1Qt 1 
CCOI> 2 
'lOOt 3 
OC06 If 
oruo 5 
., Jb 6 
r Ob 7 
'.) J6 8 
0 Oo9 

IOENTJFlCATIOlo OlVISlON, 
PROGRAH-Iu. uHPIKT. 
AUTHOIC. E. .o.F .s.f. I NYNA 71161 
OATE-oRlll EN. 7Jl 917b • 
EN V JR 0 N l'E.lo T DI V l SJ ON. 
CONFJGURAT ION SECl JON, 
SOURCE-COMPUTER. UN1VAC-OS3, 
OB JECl -COKPUT£ R • UNIV AC-0 S3, 
UATA D IVI:,ICIN, 
wORKIN G-SJ ORA&E 
77 OHO"HR 
11 OHOUC 
77 T•El~~ 
71 OUT-KSG-Li.N 
11 ERR -HS G-L EN 

SECTION, 
PlC 
PlC 
PlC 
PIC 
PlC 

XI 71 
ll I 71 
ll 
99 99 
9999 

l..l EJ; ll-KS G-Ll TS. 
>J2 flLLEli PlC Xl211 

PlC XI 211 
PIC XI 211 
PlCXl211 
PICXl211 
IH.OEF lNES 
PIC XI 211 

02 flLLEil 
02 flLLEii 
02 flLLEoi 
02 flLLEi< 

ul ERR-HSG-TbL 
(J2 flik -It~& 

01 DJ CE-CODE., 
02 DU. 
02 Sh 
Ll2 TwE.NTY-FOUi< 
02 ONE. 

P 1 C I 
Pl C I 
pl c x 
p I c x 

01 HSG-LIT. 
02 FIL U:R 
J2 f lL L ER 
02 flLLEli 

LINKAGE SE.CTlON. 

Pl C XI 201 
PlCX1221 
PlCXIHI 

VALUE 'DMOHSTR ', 
VALUE. 'DHOX ACT', 
VALUE :•12•, 
COHP-'I 
COHP-'I 

VALUE 78, 
VALUE 29, 

VALUE '••INVAL Io KEl•• ', 
VALLIE. '••f.ND OF FILE•*'• 
VALUE '**INVALID REQUEST**'• 
VALUE '**I/0 ERROR**'• 

VALUE '**PATHENT >BALANCE•*'• 
ERR - HS G- L ll S • 

OCCURS 5, 

VALUE 
VALIJ E 
VALLIE 
VALLIE 

:•10•. 
:•02•. 
=•1a•, =. 01'. 

VALUE ' PAYMENT ACCEPT EDF o•. 
VALUE 'R CUSTOMER I', 
VALUE 'NE• BALANCE:', 

01 P-J-b. COPY PIB74, 
02 SJATUS-COIJE PIC 91'11 COHP-q, 
02 Of. TAll rn-s TAT US-CODE PIC 9141 COHP- ... 
02 RE.CORO-TYPE REDEFINES OETAILEO-STATUS-COOE, 

;J2 
02 
02 
02 

02 
02 
02 
02 
02 
C2 
.:;2 
02 
02 
02 

02 

U3 PRE.OICJEO-i<ECORO-TYPE PIC x, 
u3 OlLIVEREO-RECORO-TYPE PIC X, 
SuCCE5 SOR- ID PJC Xl61, 
HRK.l.NATlON-INDJCATOR PIC X, 
LOCK-ilOLLi!ACK-INOJCAJOR PIC Xo 
lR ANSACllON-Ju, 
u3 YlAR PIC 
u3 Tuu Al PIC 
U3 H~-HIN-SEC PIC 
OATA-OEF-aEC-NAHl PIC 
Dt.FJi.t:D-FlLE-NAKt. PJC 
SJ ANJARO-KS6-L JNE.:LEIH1TH PIC 
~l ANOARD-KSG-N UHilER-LlNES PIC 
wORK-AREA-LDI& TH PJC 
CONTlN UJT Y -DAI A-INPUT-LENG TH 
CONTINUITY -DAT A-OUTPUT -LENGTH 
•ORK-AREA-INC PJC 
CONTINUJTl-DAT A-AREA-INC PIC 
SUCCf.:.S-UN IT-JO, 
L3 TiUNSACTJON-DAJE, 

9141 COKP-4, 
91 '4 I COKP-4, 
9191 COHP-'4, 
xtH • 
Xl11 • 
9141 COHP-4, 
91'41 COKP-4, 
9141 COHP-4, 
PJC 91'41 COHP-'lo 

P JC 9 I 4 I C 0 HP- It , 
91'11 COKP-4, 
9141 COHP-4, 

C4 YEAR 
0'1 HONJ H 
Oq T Oi>A T 

PJC 99, 
PJC 99, 
PIC 99, 

U3 Tllt E-OF -DAW , 
04 HOU!< 
0'1 HlloUTE 
0'1 SECuND 

03 F ll L Eli 
SOURCE -Tt:H HJIUL-C.11 ARS, 

P JC 
Plt 
PIC 
PJC 

99. 
99. 
99, 
xxx. 

1,,3 SOuRCE-TERMINAL-TYPE PIC X, 
u3 SOU RCE.-TEIC H-HS&-llN E-LE NGTH 
03 SOuRCE.-TERH-HSG-NUHBER-LJNE.S 

PIC 91111 COKP-'4, 
P JC 9141 COHP-lf, 

Figure B-16. Sample COBOL Action Program DMPYMT (Part 1 of 4) 



UP-9207 SPERRY UNIVAC OS/3 B-22 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SIMPLE TRANSACTION IN COBOL: DMPVMT PROGRAM 

• ~ ".'007 0 Ul 1-"-A· COPY l KAl'I o 
'.)C(j 1 l 02 50URCt.- HRKJNAL -IO PIC x till • 
'1007 2 02 DAl E-ll KE-STAMP• 
OC'U7 3 (3 YEAR PIC 91'll COMP-•• 

COPY INPUT '.'nll7 'I C3 TOOA Y PJC 91'11 COKP-lio 

(70-77) 
MESSAGE 
CONTROL 

'J'.'015 CJ HR-K 1111-S EC PIC 9191 COMP-ll • 
C'f'07 & 02 TO T-lE. N6Th PJC 91'11 COKP-ll • 

HEADER 'JC'C.17 02 •U11 lllARY-D EV-I 0 • 
')('07 8 C3 FILL ER Pre )l • 

] O!'u79 r3 AUll-OEW-NO p JC )l • 

oo.:.a o c.2 F lL L ER PJC lll&lo 
)r'Ubl J2 cu~ T 1a PlC ll I &I• 

DESCRIBE 'J~ud 2 02 FlL LER PIC )l. 

(78-83) INPUT MESSAGE Qr'.\J83 J2 ~Sb-PAY. 

TEXT ')(\Qb .. 03 K!>l>-CtlAR PlC )l OCCURS 1 lMOEllED BY Jo 
('f'.!Oll5 ll2 FILL EiC PlC ll • 

_T 
()QiJb & 01 tii-l. 
OOOb 7 o;: H.C-CHc PlC 91121 CO MP-'I o 

SET UP RECORD ':!OiJijS 02 PA'l-ARt.Ao 
COUNTER, PAY 'lrOtt9 u3 PU-CriAR pl c ll OCCURS s JNOEllEO BY Jo 
ACCUMULATOR, 

AND TERMINAL-ID 
(84-91) 

'J(109 0 02 PAYKENl RE.DEFINES PAY-AREA PlC 999¥99 • 
'.'ro91 02 TICK o 

FOR DMTOTL o .. o~ 2 uJ FlL L ER PlC llll x. 
PROGRAM 00il9 3 .;3 Ti< K-NUM PlC 9. 

I ~"."i.:i9 4 02 P'SlR-l<l C. 
0009 5 .j3 CUS TNO PJC ll I 6 I• 
'JOO'» 6 u3 flL LEI< PlC ll I 821. 

DEFINE r.r1191 UJ PAY-AMl PlC 99 9¥99 • 
(92-97) MASTER 'Jru'» a C3 BAL ANC<. PJC 99 9V99 • 

RECORD 'lC099 u.l F lL LER PlC ll. 
orioo 02 JAC-HUk • 

I 
Orl 01 u3 YtAR PlC 99 99 COMP-Ii• 
OC'l 0 2 u3 TO-DAY pl c 9c; 99 CO MP-'i • 
'H"l03 .:.3 Plr. -F Iii ST PlC 9'» 99 CO MP-'I o 

DEFINE OUTPUT 
MESSAGE HEADER 

FOR DMTOTL 
PROGRAM 

(98-103) 

or:ao" u3 Pl I< -Nlll T PJC 99 99 CO MP-'I • 
onos 03 flLLER PlC ll I 81. • Ofil 06 02 UC-TRMo 
')t"l07 U3 TAK-JO PlC 9. 
':'C'.'108 OJ XAC-Cll< PlC 99 99. 

T 
'J'.'10'1 03 TRK-TOl AL PlC 9151¥99. 
':'l"ll 0 03 FlL LEi< PlC llllXX 0 

IJCll 1 02 XAC-At.C RE DEF INES XAC-TAM. 
SET UP TERMINAL '.ll"l l 2 u3 TIC K-XAC pl c 9. 

) 
ACCUMULATORS 

FOR DMTOTL 
(104-108 

0!'113 03 XAC-Tl"E PlC 9191 COMP-'! o 
')011 .. Li3 CUSTOMER PlC XI 61 • 

PROGRAM or11 s 03 UC-AMT PlC 999¥99. 
"<:11 f: 01 0-"-A. COPY OKU'lo 

J on l 1 02 DE.!> T JIU T lOh-TEli KIN AL-ID PJC x1•11. 
0!:'118 ()2 SF S-OP TI Oh S PlC ct 21. 

DESCRIBE 
!JC'l l., .:;2 FlLLE.R PJC XI 21 • 
Orl 2 0 u2 COh T INU OUS- OUJP UT-CODE PlCllllllo 

) 
TRANSACTION 
RECORD FOR 

(109-113 IJOl 21 02 Ttll T-LE.NGIH PICCJl'll COMP-'I • 
::iri;c 2 02 •ux ILURY-[) EVJC E-10. 

DMTOTL PROGRAM 0012 3 C3 AUll-FUNCTIOh PIC ll. 
OC12 'I C3 Aux-DE~ 1CE-N0 PIC ll. 

l 001.25 02 OlCE-OuT. 
OCl 2 & .;3 FlL LER PlC llll • 

COPY OUTPUT 

) 
MESSAGE 
CONTROL 
HEADER 

(114-122 

OCl 2 7 03 DlC E-Y PlC ll • 
'JC1;;. 8 Qj FlL L Eli PlC ll. 
'lC129 02 OUl -KSb • 
00130 u3 PU-OUl PlC ISS9o99 • 
00131 03 LI1-ou1. 

I 
OC'l 3 2 [)'I FlLLEii P1C ll I 321. 
0013 3 "'" CU!> T-ou T PJC lll61. 
11!:'13" a11 F lL LEA PlC XI 1 81 • 

DESCRIBE 
0()13 5 .J3 NE.•-BAL PlC SSS9o99. 

(123-133 ) OUTPUT MESSAGE 
DICE AND TEXT 

Figure B-16. Sample COBOL Action Program DMPVMT (Part 2 of 4) 

e 
• 
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• ~ 
SET UP SCREEN 

(136-139) 
CONTROL 

CHARACTER 
VALUES 

I 
MOVE CUST-ID 

(140-142) 
TO MASTER 

RECORD AND READ 
MASTER 

J_ 

PREPARE TO 
UPDATE 

(143-155) MASTER RECORD 
OR BUILD ERROR 

MESSAGE 

1 
WRITE 

(156-160) 
UPDATED 

MASTER AND 
COUNT UPDATE 

I 

• (161-162) 
READ 

TRANSACTION 
RECORD 

I 
PREPARE TO 

UPDATE 

(163-171) 
TRANSACTION 

RECORD OR 
BUILD ERROR 

MESSAGE 

I 
INSERT 

(172-173 I 
NEW 

TRANSACTION 
RECORD 

l 
READ UPDATED 

(174-180 I 
TRANSACTION 

RECORD OR BUILD 
ERROR MESSAGES 

l 
UPDATE 

TRANSACTION 
(181-193 I RECORD PAYMENT 

TOTAL AND 
INSERT HEADER 

e • 

SPERRY UNIVAC OS/3 B-23 
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0013 6 
')1:'137 
0013 8 
0013 9 
'JOl '10 
OC'l 'I 1 
'J('l 'I 2 
"C'l If 3 
0!11 'I .. 
0!'1'15 
N'l'l 6 
001'17 
Ot'l Ci 8 
OC'l Ci 9 
)n15 O 
'1015 1 
3(115 2 
'JL'l 5 3 

'.l'HS If 
0015 5 
0015 6 
:J(l15 7 
0015 8 
'JDl 5 9 
an 6 o 
001 & 1 
OCH6 2 
OC'l 6 3 
'JOH> II 
'lC'l oS 
D".:l & 6 
'lClb 7 
!)016 8 
')01 &9 
::c11 o 
O:Jl 7 1 
0!'112 
Q('l 7 3 
0!"'11 If 
OC'l 7 5 
'1('1 7 6 
'JC117 
0017 8 
'1r1 79 
'.)016 i) 
'10101 
:JIJl 0 ;> 
IJIJl 8 3 
OrH. q 
Ol'l 8 5 
'JOl 11 & 
'J!:'l 8 7 
001Ii8 
ryn159 
~019 0 
)01'»1 
OCl~ 2 
nc;19 3 

SIMPLE TRANSACTION IN COBOL: DMPYMT PROGRAM 

Pl<OCEDURl OhlSION 
US ING P-I-8 I-H-A W-A 0-H-Ao 

I:! E GJN-Pl<'OC • 
HOVf OIC£-COJE TO DICf.-OUl • 
IF STANOAl<D-HSG-NUHBE.i<-LlNES NOT ) 12 

THEN HOV( TWELVE TO Ill CE-Yo 
HOVE C.USllD 10 CUSTNO. 
CALL 0 6EluP• 

U~JNb OHOHSH HSTR-REC CUSTNO. 
IF STATUS-COllE NOT =ZERO 

THEN GO 10 EAl<-OFF. 
HOVf i. ERO TO P AYltf. NT• 
SET J T 0 5 • 
SUBTliACT 1 7 FROH TEXT-LENGTH IN 1-H-Ao 
PE RFUR H HV -NUii 

VARYli.6 l FROH TDT-Lf.N6TH IN I-H-A BY -1 UNTIL I < lo 
IF PAI HEN T NOT > 2 ERO 

THEN HOVL PAY-AHT. TOP AYHE.NT. 
IF PAY HEN 1 > ii ALAN CE 

lHEN HOV£ 5 JO SlATUS-COOE 
r.o JO EAR-OH• 

SUBTRACT P A'fHlNT F ROH BALANCE, 
CALL 'PUI' 

US ING DHOH STR HSJR -Rf.C • 
IF ST AT US- CODE NOl : ZERO 

THEN uO 10 ERR -OFF• 
HOV£ 1 TO REC.-Clilo 
CALL •GET• 

US ING D"Olf AC lf AC-H DR REC-CTR• 
IF SlAlUS-COOt. NOJ : ZERO 

I HEN u 0 l 0 ERR -OFF • 
IF TODAY IN OATE-J IHt.-STAHP NOT : TO-DAY IN JI.AC-HOR 

THEN PERFORH INll-RJNo 
"ovr ~OURC.E-TERHINAL-10 TO TRH. 
HOVf lRH-NU" l 0 JR K-llACo 
HOVfHR-HIN-:.LC lN DATE-TIHE-STAHP TO XAC-TIHEo 
HOVE CU ST NO TO CUS T<JHER • 
HOVf PAYHENT TO XAC-AHT. 
CALL 'lN!>t.RT' 

us ING D"Olf AC X AC-REC REC-CTR• 
If HA TUS- COOl NOT : ZERO 

TH EN uO TO ERli -OFF• 
AO D 1 TRH- NU" Ga 1 NG REC-CTR• 
CALL 'GEi' 

USlNu DHOJAC XAC-TRH iiEC-CTRo 
IF STATUS- COllE NOT : ZERO 

Th EN GO TO ERi< -OFF• 
HOVf TRH-NUH 10 JR H-JO • 
AO 0 1 T 0 X AC-CTR, 
ADD PAYHENl 10 TRH-TOT AL. 
CALL 'INSt.RT' 

US I Nb OHOlf AC X AC-1 RH REC-CTR• 
If STATUS-CODE NOl = .i.ERO 

lH Ei. GO TO ERk -Off• 
ADOl TOPTR-NElflo 
HOVE 1 Tu REC- CTR• 
CALL <JNSt.IH' 

USING D"OllAC llAC-HDR REC-CTR. 

Figure B-16. Sample COBOL Action Program DMPYMT (Part 3 of 4) 
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SIMPLE TRANSACTION IN COBOL: DMPYMT PROGRAM 

(194-198) 

(199) 

(200-205) 

(206-220) 

(221-224) 

BUILD OUTPUT 
MESSAGE TEXT 

FOR DMPYMT 
PROGRAM 

TERMINATE 
PROGRAM 
NORMALLY 

SET TABLE TO 
RECEIVE 

PAYMENT IN 
WORK AREA 

I 
READ 

TRANSACTION 
DAT A ENTERED 
FROM TERMINAL 

I 
BUILD ERROR 

MESSAGE AND 
TERMINATE 
NORMALLY 

0(11 \; 4 
'l".'19 5 
'lC19 6 
0019 7 
OClS 8 
01'19 \; 
'lC.2uO 
'.'.IC'2Ul 
'l~i(; 2 
0(12C3 
'lC204 
0('.<(,5 
'JD20 f> 
00207 
'l02u a 
O!'l09 
i)["~l 0 

1Jn21 l 
004:12 
OCH 3 
')021" 
01'215 
IJC21 6 
')021 7 
0021 8 
OO;t.19 
OD2t.0 
00221 
OC22 2 
i)n223 
OC22 4 

IF SlATU:>-COOE. NOT : ZERO 
lt!ENGOJO ERR-OFF. 

KOVE KS6-Lll 10 LIT-OUT. 
KOVE P AYKE.NT T 0 PAY-Ou T • 
KOVf CUSTNO TO CUST-OUT. 
KOVf ii ALAN CE l 0 Nt 11-ilAL • 
MOVE OUT-KSG-LEN TO TE.JCT-LENGTH lN O-K-A. 
CALL 'RElURN .. 

M- -NUK • 
IF ~S&-CHAR 111 IS NllKERlC 

lhEN MOVE "S&-CHAR CJI TO PAY-CHAR IJI 
SET J 0011 N ii Y 1 
l F J < l 

THEN SET I TO lo 
JNll-RTN. 

KOVE CORR DATE-TIME-ST Al'U' TO X AC-HOR. 
MOVf PTR-FIRST TO PTR-NEXT. 
PE RFOR" TR "-JN IJ 

VAR YllllG RtC-CTR FROK 2 BY 1 UNTIL REC-CTR NOT< PTR-FlR ST. 
TAK-IN IT. 

CALL 'GEi' 
US ING D"OX AC X AC-l RM REC-CTR• 

lf ~TAT US- CODE NOi : 2 ERO 
HIEN &OTO ERii-OFF. 

KOVE ZERUS TO UC-CTR TAK-TOTAL. 
lF SlATUS-COOf.NOT :.ZERO 

THEN GO TU ERR -Off• 
EAR-OFF, 

MOVE E.RR-1\SG I STAT US-C.OOEJ TO OUT-"SG. 
MOVE lRR-KSG-LEN 10 TE.JIT-LENGTH IN 0-"--· 
CALL "RETURN'• 

Figure B-16. Sample COBOL Action Program DMPYMT (Part 4 of 4) 

• 

• 
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• 
(1-14) HOUSEKEEPING 

DESCRIBE 
ERROR 

MESSAGE 
(15-21) 

CONTENTS 

DESCRIBE 

(22-26) 
MESSAGE LINE 

CONTROL 
CHARACTERS 

l 

DESCRIBE 
(27-39) MESSAGE 

• HEADERS 

(41-76) 
COPY 

PIB 

e 

• 
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SIMPLE TRANSACTION IN COBOL: DMTOTL PROGRAM 

LINE NO. SOURCE ENTRY 

00001 
00002 
00003 
OCDO'I 
00005 
00006 
00007 
00008 
00009 
00010 
DODI I 
00012 
00013 
0001'1 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
0002'1 
00025 
00026 
00027 
00028 
00029 
00030 
00031 
00032 
00033 
OOOH 
00035 
00036 
00037 
00038 
00039 
000'10 
000'11 
000'12 
000'13 
000'1'1 
000'15 
000'16 
000'17 
000'18 
000'19 
00050 
00051 
00052 
00053 
0005'1 
00055 
00056 
00057 
00058 
00059 
00060 
00061 
00062 

IOENTJFICATION DIVISION• 
PROGRAM•ID• OMTOTL• 
AUTHOR• E•D•F•S•F• (NYN& 7/761 
DATE•wRITTEN• 9/13/76• 
ENVIRONMENT OJVISJON. 
CONFIGURATION SECTION• 
SOURCE•COMPUTER• UNJVAC•oS3• 
OBJECT•COMPUTER. UNJVAC•OS3• 
DATA DIVISION. 
WORKING-STORAGE 
77 DMOXAC 

SECT JON• 
PJC 
PJC 
p JC 
P IC 

77 MJN•MSG·LEN 
77 ERR•MSG•LEN 
77 MSG•LINE•LEN 
01 ERR•MSG•LJTS. 

x ( 71 
9999 
9999 
9999 

02 FILLEll 
02 FILLER 
02 FILLER 
02 FILLER 

0 I ERR·MSG• TBL 
02 ERR•HSG 

OJ DJCE.,COOE. 
02 OLE 
02 ETx 
02 THREE 
02 ONE 

0 I HSG•HOR • 
02 FILLER 
02 FILLER 
02 FILLER 
02 FILLER 
02 FILLER 
02 FILLER 
02 FILLER 
02 CR 

01 DASH,.LINE. 
02 FILLER 
02 fl LLER 
02 FILLER 

LINKAGE SECTION• 

PI C X l 211 
PI C X l 211 
PJC X(21 I 
PI C X l 21 I 
REDEFINES 
PJC X1211 

PIC X 
P!C X 
PIC X 
PIC X 

p JC 
PIC 
Pf C 
PIC 
PJC 
PJC 
p JC 
PJC 

X l I 'I I 
x ( 181 
x ( 51 
xx xx 
X l I 0 I 
x ( 181 
x 181 
x 

PI C XI 181 
PJC X 11 '1 I 
PJC X(81 

VALUE 'DHOXACT' • 
COMP-q VALUE 126. 
COMP-q VALUE 29• 
COMP•'! VALUE '10. 

VALUE '••JNVALID KEY••'• 
VALUE '••ENO Of FILE••'• 
VALUE '••INVALID REQUEST••'• 
VALUE '••i/O ERROR••'~ 

ERR-MSG-LITS• 
OCCURS 'I. 

VALUE 
VALUE 
VALUE 
VALuE 

VALUE 'TERMINAL'• 
VALUE 'NUMBER Of'• 
VALUE 'TOTAL'• 
VALUE ' '• 
VALUE 'ID•• 
VALUE 'TRANSACTIONS'• 
VALUE •PAYMENTS'• 
VALUE ' . 
VALUE ' •·-·-'• 
VALUE '-···'• 
VALUE '-----···'• 

01 P·J-B. COPY PIB7'1• 
02 STATUS-CODE PIC 91'11 COMP•'!• 
02 OETAILED•STATUS•CODE PIC 91'11 CDMP•'lo 
02 RECORD-TYPE REDEFINES DETAILEO•STATUS•CODE• 

02 
02 
02 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 

03 PREDICTED•RECORD•TYPE PIC X• 
03 OELIVERED•RECORD•TyPE PJC X• 
SUCCESSOR-JO PIC Xl61• 
TERMINATION•JNOICATOR PIC x. 
LOCK•RDLLBACK•INDICATOR PIC X. 
TRANSACTION•ID• 
03 YEAR PIC 9('11 COMP•'!• 
03 TODAY PIC 91'11 COHP·'I• 
03 HR•HJN-SEC PIC 9191 COMP•'!• 
DATA•OEf•REC•NAME PJC Xl71• 
DEfJNED•flLE•NAME PIC Xl71• 
STANDARO•MSG·LINE-LENGTH PIC 91'11 COMP•'lo 
STANDARD•MSG-NUHBER-LINES PIC 91'11 COHP-'1. 
WORK-AREA-LENGTH PIC 91'11 COMP-'!. 
CONTINUITY•DATA-INPUT•LENGTH PJC 9('11 COMP-'I. 
CONTINUITY•DATA-OuTPUT-LENGTH Pie 91'11 COMP-'I• 
WORK-AREA-INC PIC 91'11 COMP•'lo 
CONTINUITY-DATA·AREA•JNC PIC 9('11 COMP·'!• 

00063 02 SUCCESS•UNIT·ID• 
0006'1 
00065 
00066 
00067 
00068 
00069 
00070 
00071 
00072 
00073 
0007'1 
00075 
00076 

03 TRANSACTION•DATE• 
O'I YEAR PIC 99. 
Q'I MONTH PIC 99. 
Q'I TODAY PJC 99. 

03 TIME-Of•DAY• 
D'I HOUR PIC 99. 
O'I MINUTE PIC 99. 

O'I SECOND P IC 99. 
03 f ILLER PIC XXX. 

02 SOURCE-TERMINAL-CHARS. 
03 SOURCE-TERMINAL-TYPE pJC X• 
03 SOURCE·TERM-MSG•LINE-LENGTH plC 91'11 COMP-'I• 
03 SOURCE•TERM•MSG•NUMBER-LINES plC 91'11 COMP•'I• 

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) 

1128-147) 

(134) 

COPY 
INPUT MESSAGE 

CONTROL 
HEADER 

DESCRIBE 
INPUT MESSAGE 

TEXT 

DESCRIBE 
TRANSACTION 

OUTPUT HEADER 
AND TEXT 

DESCRIBE 
TERMINAL 

INPUT 

DESCRIBE 
ACCUMULATORS 

COPY 
OUTPUT MESSAGE 

CONTROL 
HEADER 

DESCRIBE 
OUTPUT 

MESSAGE 
TEXT 

BUILD "TOT AL" 
OUTPUT MESSAGE 

TEXT 

TERMINATE 
PROGRAM 

NORMALLY 

00077 
00078 
00079 
00080 
00081 
Ot'082 
00083 
0008'! 
00085 
00086 
00087 
00088 
00089 
00090 
0009.1 
00092 
00093 
OC09'! 
00095 
0009b 
00097 
00098 
00099 
00100 
00101 
00102 
00103 
0010'1 
00105 
00106 
00107 
00108 
00109 
OOllD 
DOI 11 
DOI 12 
00113 
0011'1 
DOI IS 
00116 
00117 
DOii 8 
00119 
00120 
00121 
DDl22 
00123 
0012'1 
00125 
001211 
00127 
00128 
00129 
00130 
00131 
00132 
00133 
00 I 3'f 
00135 
00136 
00137 
00138 
00139 
001'10 
001 '11 
001'12 
001'13 
001'1'1 
001'15 
001'16 
OD I '17 

0 I 1-M-A. COPY I MA 7 '! • 
02 souRCE-TERMINAL-10 PIC XI 'I I• 
02 DATE-TIME-STAMP• 

03 YEAR PIC 9 I 'I I COMP-'!• 
03 TODAY PIC 9 I 'I I COMP-If. 
03 HR-MIN-SEC PIC 9191 COMP-If. 

oz TEXT-LENGTH PIC 9 I '11 COMP-If. 
02 AUXILIARY-DEV-ID• 

03 FILLER PIC x. 
03 AUX-DEV-NO P IC x. 

02 FILLEH PtC XI 61 • 
02 OPT PIC xxx. 
02 FILLER PfC xxx. 

0 I ---·· 02 XAC-HllR. 
03 flLLER Pf C xxxx. 
03 XAC-F IRST PIC 9999 COMP-'!• 
03 flLLER P[C x1101. 

02 J-F'ILL-1 PIC X12S61• 
02 XAC-TRPh 

03 TRM-10 PIC 9, 
03 XAC-CTR P IC 9999, 
03 TRM-TOTAL PIC 9151V'l9o 
03 FILLER PIC xxxx. 

02 J-FILL-2 PIC X12S61o 
02 TRM• 

03 TRM-LIT PIC XXXo 
03 TRM-NUM PIC 9, 

Oz PAY-TOT P[C 91SIV'19o 
Oz XAC-TOT PfC 999'1, 
Oz REC-PTR PIC 91IZI COMP•'!• 
OZ FILLER PJC x. 

01 0-M-A. COPY OMA7'1o 
Oz DESTJNATJON-TERMINAL-10 PIC x1'+1. 

OZ SFS-OPTIONS 
OZ FILLER 

PIC XIZI. 
PIC XIZI. 

OZ CONTINUOUS-OUTPUT-CODE PIC Xt'+I. 
OZ TEXT-LENGTH PIC 91'11 COMP•'+• 
OZ AUXILIARY-DEVICE-JO• 

OJ AUX-FUNCTION 
03 AUX-DEVICE-NO 

OZ DICE-OUT 
OZ HOR-OUT 
OZ TOT-LINE 

PIC XXXX. 
P1c x11e1. 
OCCURS 7 
PIC XXX• 
PIC XI l!:i>. 
P1c zzz9. 
PIC Xl'll. 

PIC x. 
PIC x. 

INDEXED BY I• 
OJ CR-OUT 
03 TRM-OUT 
03 CTR-OUT 
OJ flLLER 
03 TOT-OUT PIC 1151'1.99, 

PROCEDURE DIVISION 
USING P-1-8 1-M-A W-A 0-M-A, 

BEGIN-PROC• 
IF' OPT • 'ALL' 

THEN PERFORM RTN•ALL 
ELSE PEHF'ORM RTN•ONEo 

MOVE DICE-CODE TO DICE•OUT• 
MOVE MSG-HOR TO HOR-our. 
CALL •RETURN•, 

RTN•ONE, 
MOVE sOUHCE•TERMINAL-ID To TRM• 
MOVE TRM•NUM TO REC-PTR, 
ADD I TO REC•PTR, 
CALL •GET 0 

USING DMOXAC XAC•TRM REC•pTRo 
IF' STATUS-CODE NOT • ZERO 

fHEN GO TO ERR•Of'f'• 
MOVE CR TO CR-OUT Ill, 

MOVE TRM TO TRM•OUT Ill• 
MOVE XAC-CTR TO CTR•OuT 111. 
HOVE TRM•TOTAL TO TOT-OUT Ill. 
MOVE MIN•MSG•LEN TO TtXT•LENGTH IN O•M•A• 

Figure B-17. Sample COBOL Action Program DMTOTL (Part 2 of 3) 
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• ~ 
BUILD 

( 148-179) 
"TOTAL ALL" 

MESSAGE 
TEXT 

l 
READ 

TRANSACTION 
(150-154) HEADER RECORD 

AND CLEAR 
A CCU MULA TORS 

1 

BUILD 

(155-166) 
TERMINAL 
OUTPUT 

MESSAGE TEXT 

1 

READ 
(167-171) TRANSACTION 

RECORD 

1 

• (172-176) 

BUILD TOTAL 
TERMINAL 
OUTPUT 

MESSAGE TEXT 

1 

ACCUMULATE 

(177-179) 
TRANSACTION 
AND PAYMENT 

TOTALS 

l 

BUILD 
(180-1821 ERROR 

MESSAGE 

1 
TERMINATE 

183 PROGRAM 
NORMALLY 

• 

SPERRY UNIVAC OS/3 B-27 
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001'18 
001'19 
00150 
00151 
00152 
00153 
0015'1 
00155 
00156 
00157 
00158 
00159 
00160 
00161 
00162 
00163 
0016'1 
00165 
00166 
00167 
00168 
00169 
00170 
00171 
00172 
00173 
0017'1 
00175 
00176 
00177 
00178 
00179 
00180 
00181 
00182 
0[)183 

SIMPLE TRANSACTION IN COBOL: DMTOTL PROGRAM 

RTN-ALLo 
MOVE I TO REC•PTRo 
CALL •GET• , 

USING DMOXAC XAC•HDR REC-pTRo 
If STATUS-CODE NOT • ZERO 

THEN GO TO ERR•Off• 
MOVE ZEROS TO XAC•TOT PAY-TOT. 
HOVE •TRM• TO TRM•LITo 
ADD I TO REC•PTR. 
PERFORM SUH•TRM 

VARYING I FROM I BY I UNTIL REC•PTR NOT < XAC•FIHcT• 
HOVE DASH-LINE TO TOT~LINE Ill• 
SET I UP BY I• 
HOVE cR To CR-OUT (II. 
MOVE ITOT AL 1 TO TRM•OUT Ci l • 
MOVE XAC•TOT TO CTR•OUT Clio 
HOVE PAY•TOT TO TOT•OUT III• 
COMPUTE TEXT•LENGTH IN O•M•A • MIN•HSG•LEN + 

HSG•LIN£•LEN • REC•PTR: 
SUM•TRH. 

CALL •GET• 
USING DMOXAC XAC•TRM REC·pTR. 

If STATUS-CODE NOT • ZERO 
THEN GO TO ERR•Off• 

MOVE CR TO CR-OUT Cl lo 
MOVE TRM•ID TO TRM•NUM• 
MOVE TRM TO TRM•OUT Clio 
MOVE XAC•CTR TO CTR•OUT Cilo 
HOVE TRM•TOTAL TO TOT·OUT III. 
AOD XAC·CTR TO XAC•TOTe 
ADD TRM•TOTAL TO PAY•TOT• 
AOO I TO REC•PTR, 

ERR•0fF 0 

HOVE ERR-MSG CSTATUS·COOEI TO HOR-OUT, 
MOVE [RR•MSG•LEN TO TEXT•LENGTH IN O•H•A, 
CALL •f!ETURN', 

Figure B-1 7. Sample COBOL Action Program DMTOTL (Part 3 of 3) 
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SIMPLE TRANSACTION IN COBOL: ANALYSIS 

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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DIALOG TRANSACTION IN COBOL: DESCRIPTION 

B.3. SAMPLE COBOL ACTION PROGRAMS PERFORMING A DIALOG 
TRANSACTION WITH EXTERNAL SUCCESSION (ACT 1 AND ACT 2) 

ACT1/ACT2 description 

Processing ACT1 

0 
1 
2 
3 
4 

The two action programs, ACT 1 and ACT2, perform a dialog 
transaction. This transaction references two indexed files named 
ST A TE and CITY. The ST A TE file contains a record for each 
state. Each state record consists of a state name, state 
population, and capital city name. The CITY file contains a record 
for each city. In each city record is the city name, population, 
and state name. Assume for the purposes of this example that 
all city names in the CITY file are unique. 

The purpose of this transaction is to provide information about a 
state. Each time you enter the transaction code S, IMS 
associates it with the action program ACT 1. In addition to the 
transaction code, you include a state name (Figure B-18, line 0). 
ACT 1 uses the state name you give to obtain a record from the 
STATE file . 

S ALASKA 

STATE STATE-POP CAPITAL 

ALASKA 226,000 JUNEAU 

5 CAPITAL-POP?[>NO YES 

6 
7 7 I 0001'Jj 

NOTE: 

The cursor (IJj) may appear at only one location on the screen at any one time. In this 
example, it also would have appeared after ALASKA when the operator entered the 
initial input message (line 0) and after NO upon transmission of the first output 
response built by ACT 1 (line 5). The start-of-entry character ([>) may appear at 
multiple locations. 

Figure B-18. Sample Dialog Transaction with YES Option Taken 
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IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN COBOL: DESCRIPTION 

Resulting output 

External succession 

'rocessing ACT2 

Choosing NO option 

If the record exists, ACT 1 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). ACT 1 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 (llfi) 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, ACT 1 saves the capital 
city name in the continuity data area (lines 108 and 109). When 
ACT 1 succeeds to ACT2, IMS passes the contents of this area 
to ACT2 (lines 124 and 125). To succeed to ACT2, ACT 1 
moves a termination code of E for external succession to the 
TERMINATION-INDICATOR field (line 127). It also moves the 
name, ACT2, to the SUCCESSOR-ID field (line 128). 

When you choose the YES option, ACT2 obtains the CITY 
record for capital city named in the continuity data area (Figure 
B-22, line 92), builds an output message containing the capital 
population (Figure B-18, line 7 and Figure B-22, lines 97-99), 
and terminates normally with the CALL RETURN function. 

When you choose the NO option, ACT2 moves zero to the 
TEXT-LENGTH field in the output message area control header 
before terminating normally (Figure B-22, lines 93 and 94). 
Because ACT2 doesn't provide an output message, IMS returns 
the standard transaction termination message to the source 
terminal as shown in Figure B-19, line 6. 

• 

• 

• 



• 

• 

• 

UP-~1207 

Error handling 

Compilations and 
flowcharts 

0 
1 
2 
3 
4 

5 
6 

SPERRY UNIVAC OS/3 B-31 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN COBOL: DESCRIPTION 

s ALASKA 
STATE STATE-POP CAPITAL 

ALASKA 266,000 JUNEAU 

CAP IT AL -POP?[>NO YES 
TRANSACTION COMPLETED 

Figure B-19. Sample Dialog Transaction with NO Option Taken 

Suppose you enter a state name that cannot be found in the 
ST A TE file. ACT 1 builds an error message in the OMA (Figure 
8-21, 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 8-20, line 1 . 

0 S ALASKA 
ERROR -STATE NAME INVALID 

Figure B-20. Sample Transaction with Error Message 

General flowcharts for the coding in ACT 1 and ACT2 action 
programs (Figures 8-21 and 8-22) 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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IMS ACTION PROGRAMMING IN COBOL AND BAL 

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 

COPY 
PIB 

COPY INPUT 
MESSAGE 
CONTROL 
HEADER 

LINE. NO. 

IOlNTIFlCATION OlVISlON• 
PROGRA"-10. ACTlo 
ENVlRON"ENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-CO"PUTER. UNIVAC-OS3o 
08JECT-CO"PUTER. UNIVAC-OS3. 
DATA DIVISION • 
. WORKING-STORAGE SECTION. 
77 STATE PIC Al71 VALUE •STATE•. 
77 ERROR-TEXT-LENGTH PIC 91111 co"P-11 
Ul LINl-0• 

VALUE 311. 

OZ OLE 
OZ PCAC 
oz Row-u 

PiC X VALUE :•1u•. 

OZ COLUHN-0 
01 LINE-1-HSG-lA 

CAPITAL .. 
01 LINE-5-HSG-lA. 

PlC X VALUE :•05•. 
PlC x VALUE =•uu·. 
PIC x VALUE =•oo•. 
PlC Xl391 VALUE •STATE ST ATE-POP 

00001 
00002 
OOUU3 
000011 
OOUOS 
OOOUb 
00007 
OOUOB 
UOUUY 
00010 
00011 
UOU12 
U0013 
UOUlll 
ODOlS 
OOUlb 
00017 
OOU18 
U0019 
00020 
U0021 
00022 
00023 
UDUZll 
U002S 
UOU2.b 
00027 
00028 
U0029 
UOUJO 
000.H 
UOUJ2 
00033 
000311 
UOUJ5 
OOUJb 
U0037 
UOU38 
OOUH 
OOUllU 
UUUlll 
UOOllZ 
000113 
0001111 
000115 
UOOllb 
OOU117 
GOOllB 
U00119 
UOU50 
00051 
OOU52 
U0053 
000511 
UOOSS 
OOUSb 
00057 
U0058 
00059 
OOObO 
UOUbl 
UOUb2 
000b3 
OOUbll 
UOObS 
UOUbb 
U0Ub7 01 

DZ E-1 
OZ SOE 
DZ E-2 
DZ ESC-1 
OZ HT 

PlC Xll31 
PiC X 
PIC X171 
PlC X 
PiC X 
PlC X 
PlC X 
PIC X 
PlC X 

VALUE •CAPITAL-POP? •. 
VALUE :•IE'• 

000b8 
00Ub9 
00070 
00071 
00072 
U0073 
00U711 
00075 
OOlJlb 

VALUE •NO YES .. 

OZ OLE 
OZ FC 
02 ROW-S 
OZ COLUHN-lb 

01 LINE-l-HSG-180 

VALUE :•27•. 
VALUE =•us•. 
VALUE :•1u-. 
VALUE =·uz•. 
VALUE :•10•. 
VALUE =·us•. 

02 E-1 PIC Xl2bl VALUl "ERROR - STATE NAHE INVALID•. 
LINKAGE SECTION. 
Ul PRObRAH-lNFORHATION-8LOCK. COPY PI8711o 

02 STATUS-CODE PIC 91111 COHP-11. 
02 DETAILlD-STATUS-CODE PlC 91111 COHP-11. 
D2 RECORD-TYPt. REDEFINES OETAILED-STATUS-COOE. 

oz 
oz 
az 
oz 

03 PREDICTED-RECORD-TYPE PIC x. 
03 DELlVt.RlO-RECORD-TYPE PIC x. 
SUCCESSOR-IO PIC X lb I. 
TERHlNATION-INDICATOR PIC Xo 
LOCK-ROLLBACK-INUICATOR PlC X. 
TRANSACTION-IO. 
03 Yt:.AR PIC 
U3 TOUAY PIC 
D3 HR-HIN-SEC PIC 

91111 COHP-11. 
91111 COHP-11. 
9191 COHP-11. 

oz 
oz 
oz 
oz 
02 
oz 
U2 
02 
oz 

DATA-DEF-RlC-NAHt. PlC 
OEFINED-FILE-NAHE PIC 
STANDARD-HSG-LINl:.-LENGTH PIC 
STANOARU-HSG-NUH~ER-LINE~ PIC 
WORK-AREA~LENGTH PIC 
CONTlNUITY-OATA-lNPUT-LENGTH 
CONTINUITY-OATA-OUTPUT-Lt.NbTH 
wORK-AREA-INC PIC 
CONTINUITY-DATA-AREA-INC PIC 
U2 SUCCESS-UNIT-IO. 

03 TRANSACTION-DATE. 
Ull YEAR 
011 HONTti 
011 TODAY 

03 TlHl-OF-OAY. 
011 HOUR 
011 MINUTE 
011 SECOND 

03 UNIQUE-SUFFIX PIC 
02 SOURCE-TERMINAL-CHARS. 

X 17 I• 
X 17 I• 
91111 COHP-11. 
91111 COl'IP-11. 
91111 COHP-llo 
PIC 91111 COHP-11. 

PIC 91111 COHP-11. 
9111 I COHP-llo 
9111 I COHP-11. 

PIC Y9. 
PIC 99. 
PIC 99. 

PIC 99. 
PIC 99. 
PIC 99. 
999. 

U3 SOURCE-TERMINAL-TYPE PIC X. 
03 SOURCE-TERH-HSG-LINE-LENGTH 
03 SOURCE-TERH-H~b-NUH8ER-L1NES 

PIC 91111 COHP-11. 
PlC 91111 COHP-llo 

INPUT-MESSAGE-AREA. COPY IHA711o 
02 SOURCE-TERHINAL-IU 
OZ OATE-TIHE-STAHP. 

03 YEAR 
03 TODAY 
UJ HR-HlN-St.C 

DZ TE.XT-LENGTH 
02 AUXILIARY-Dt.v-Iu. 

U3 FILLER 
D.S AUX-UEV-NO 

PIC Xllll. 

PIC 
PIC 
PIC 
PIC 

9111 I 
91111 
9191 
9111 I 

PIC X • 
PIC x. 

COHP-11. 
COHP-11 • 
COl'IP-11. 
COHP-11. 

Figure B-21. Sample COBOL Action Program ACT1 (Part 1 of 2) 

• 

• 

• 
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• 
(77-79) 

(80-83) 

(84-92) 

(93.107) 

• (108-109) 

(114-115) 

(116-125) 

(126-129) 

(130-133) 

• ( 134-135) 

2-
DESCRIBE 

INPUT 
MESSAGE 

TEXT 

] 

REQUIRED 
VALUES 

SAVE 
AREA 

I 
COPY OUTPUT 

MESSAGE 
CONTROL 
HEADER 

I 
DESCRIBE 
OUTPUT 

MESSAGE 
TEXT 

] 

DESCRIBE 
DATA NEEDED 

BY "ACT2" 

] 

READ 
"STATE" 

FILE 

I 
BUILD OUTPUT 
MESSAGE OR 

ERROR 
MESSAGE 

I 
TERMINATE 
PROGRAM 

SUCCEEDING 
EXTERNALLY 
TO "ACT2" 

] 

BUILD 
ERROR 

MESSAGE 

I 
TERMINATE 
PROGRAM 

NORMALLY 

U0077 
00078 
00079 
UDOtlU 
ODOtll 
U00!12 
UOU!l3 
ODO!lll 
UDO!IS 
UOUl!b 
UOO!l7 
0001111 
UOOll\J 
UOO\JO 
00091 
U00\12 
U00\13 
000911 
UOU95 
OOOYb 
00097 
OOU\18 
U00\19 
00100 
UOlOl 
00102 
001D3 
001011 
UD105 
0010& 
U0107 
00108 
00109 
00110 
UDlll 
00112 
UOllJ 
001111 
00115 
0011& 
00117 
0011!1 
00119 
00120 
00121 
U0122 
00123 
UD12'+ 
00125 
0012& 
OD127 
UOlltl 
00129 
001.50 
UOl.H 
00132 
ODl H 
uo l Jlj 

00135 

SPERRY UNIVAC OS/3 B-33 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN COBOL: ACT 1 PROGRAM 

02 TRANSACTION-CODE PlC x. 
02 FILLER PIC x. 
02 STATl-NAP1E-lN PIC A 11•11. 

01 WORK-AREA. 
02 ST AT E-N AP1E PIC A I l'+ I• 
02 ST ATE-POP PIC 91111. 
02 CAPITAL PIC A I .l~ I• 

01 OUTPUT-llESSAGE-AREA. COPY OllA7'+ • 
02 OlSTINATION-TERllINAL-IO PIC X 111 I. 

02 SFS-OPTIONS PIC X 12 I• 
02 FILLER PIC x121. 

PIC XI 11 I• 02 CONTINUOUS-OUTPUT-CODE 
02 TEXT-LENGTH PIC 91'+1 COllP-i+, 
02 AUXILIARY-OEVICE-!Uo 

UJ AUX-FUNCTION 
03 AUX-DEVICE-NO 

02 LINE-LI-OUT PIC Xllllo 
02 LlNE-1-0UT • 

03 El-OUT 
03 CONTROL-1 
O.S CONTROL-2 

02 LlNt.-3-0UTo 

PIC Xl391. 
PIC Xl'+l. 
PIC Xllllo 

03 FILLER PIC XX. 
03 STATE-NAME PIC All'+lo 
03 FILLER PIC Xllllo 

PIC x, 
PIC x, 

03 STATE-POP PIC 99,999,999. 
03 FILLER PIC Xl'+I• 
03 CAPITAL PIC Al251. 
03 CONTROL-3 PIC Xl'+lo 
03 CONTROL-'+ PIC XIII), 

02 LINE-5-0UT PIC Xl,71, 
Ul CONTINUITY-DATA-AREA, 

02 CAPITAL PIC Al251, 
PROCEDURE DIVISION USING PROGRAll-INFORMATION-BLOCK 

INPUT-MESSAGE-AREA WORK-AREA OUTPUT-MESSAGE-AREA 
CONTINUITY-DATA-AREA. 

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

BUlLD-OUTPUT-llESSAGE, 
llOVE LINE-a TO LINE-U-OUT. 
llOVl LINE-1-llSG-lA TU El-OUT, 
llOVl LINE~O TO CONTROL-1 CONTROL-2, 
llOVE SPACES TO LINE-3-0UT, 
llOVE CORRESPONDING WORK-AREA TO LINE-3-0UT. 
llOVE LINE-a TO CONTROL-3 CONTROL-'+• 
llOVE LINl-5-llSG-lA TJ LINE-5-0UT. 

SAVE-CONTINUITY-DATA, 
llOVE CAPITAL OF WORK-AREA TO CAPITAL OF CONTINUITY-DATA-AREA. 

TERll-WITH-EXTERNAL-SUCCESSOR, 
llOVE 'E' TO TERllINATlON-INOICATOR. 
llOVE 'ACT2UO' TO SUCCESSOR-ID• 
CALL 'RE TURN'. 

PROCESS-ERROR. 
llOVE LINl-0 TO LINE-u-ouT. 
llOVE LlNE-1-llSG-lB TO LINE-1-0UT. 
llOVE ERROR-TEXT-LENGrH TO TEXT-LlNGTH OF OUTPUT-llESSAGE-AREAo 

TlRlllNATE-NORllALLYo 
CALL 'RETURN'. 

Figure B-21. Sample COBOL Action Program ACT1 (Part 2 of 2) 
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IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN COBOL: ACT 2 PROGRAM 

(1-9) HOUSEKEEPING 

DEFINE 
MESSAGE LINE 

CONTROL 
(10-19) 

CHARACTERS 

COPY 
PIB 

(20-56) 

COPY INPUT 
MESSAGE 
CONTROL 

(57-66) 

HEADER 

-1 
DESCRIBE 

INPUT 
MESSAGE 

(67-70) 

TEXT 

I 

REQUIRED 
VALUES 

SAVE 
(71-74) 

AREA 

8 

LINE NO. SOURCE ENTRY 

IDlNTIFICATION DIVISION• 
PROGRAM-ID. ACTZ, 
ENVIRONMENT DIVISION, 
CONFIGURATION SECTION, 
SOURCE-COMPUTER, UNIVAC-OS3. 
OSJECT-COMPUTER. UNIVAC-OS3. 
UATA DIVIS.I.ON. 
WORKING-STORAGE SECTION. 
77 CITY PIC Al71 VALUE 'CITY', 

UODDl 
00002 
00003 
0000'1 
UOOU5 
OOUD6 
UOU07 
UOUUB 
00009 
UOUlO 
00011 
UOU12 
U0013 
UOUl'I 
00015 
U0016 
00017 
00018 
00019 
uoozo 
UOU21 
00022 
00023 
0002'1 
00025 
00026 
00027 
00028 
00029 
OOUjU 
UDOH 
000j2 
UOOH 
UOOj'I 
00Uj5 
U00j6 
UDOH 

01 LINE-1. 
02 OLE-1 
02 PCAC-1 
02 ROw-0-1 
02 COLUMN-0-1 
02 ULE-2 
02 PCAC-2 
02 ROw-0-2 
02 COLUMN-0-2 
02 FILLER 

PlC X 
PlC X 
PIC X 
PlC X 
PIC X 
PlC X 
PlC X 
PlC X 
PlC XX 

VALUE =. 10 •• 
VALUE :•05•. 
VALUE =•oo•. 
VALUE :•oo•. 
VALUE =•10•. 
VALUE =•05•. 
VALUE =•oo•. 
VALUE =•oo•. 
VALUE SPACES. 

LINKAGE SECTION. 
01 PROGRAH-INFORMATION-SLOCK. COPY PIB7'1, 

·00038 
00039 
000'10 
000'11 
UOU'l2 
000'13 
UOU'l'I 
000'15 
000'16 
000'17 
000'111 
000'19 
oouso 
UOUSl 
UOU!>2 
UOU!>3 
OOOS'I 
uous5 
00056 
UOoS7 01 
UOUS8 
00059 
UOU60 
00061 
U006Z 
00063 
0006'1 
UDUb5 
UDUb6 
U00b7 
U0068 
UOUb9 
UOU70 
00011 Ul 
00012 
OOU7j 
0007'1 

02 STATUS-COOl PIC 91'11 COHP-'I. 
02 OETAILEO-STATUS-COOE PlC 91'11 COMP-'I. 
02 RECORD-TYPl REDEFINES DETAILED-STATUS-CODE. 

03 PREDICTlD-RlCORD-TYPE PlC x. 
03 DELIVERED-RECORD-TYPE PIC x. 

oz 
oz 
oz 
oz 

SUCCESSOR-ID PIC Xl61. 
TERMlNATlON-INDICATOR PIC X. 
LOCK-ROLLBACK-1ND1CATOR PIC Xo 
TRANSACT.I.ON-ID. 
03 Yt.AR 
03 TOUAY 
03 HR-HIN-SEC 

02 OATA-DEF-REC-NAHt. 
02 DEFINED-FILE-NAME 

PIC 
PIC 
PIC 
PlC 
PlC 
PlC 
PlC 

oz 
oz 
oz 
02 
oz 

STANOARD-HSG-LlNl-LENGTH 
STANUARO-HSG-NUMllER-LINES 
WORK-A RF-A-LENGTH PIC 
CONTINUITY-OATA-lNPUT-LENGlH 
CONlINUITY-OATA-ouTPUT-LlNGTh 

91'11 COMP-'!. 
91'11 COMP-'!. 
9191 COMP-'!. 
x 17), 
Xl71. 
91'11 COMP-'!. 
91'11 COMP-'!. 
91'11 COMP-'!. 
PIC 91'11 COHP-'I. 

PIC 91'11 COMP-'I. 
02 WORK-AREA-INC PIC 91'1 I COMP-'!, 
OZ CONTINUITY-UATA-ARlA-INC PIC 91'11 COMP-'!. 

UZ SUCCESS-UNIT-ID• 
U3 TRANSACTION-DATE. 

0'1 Yt::AR 
U'I MONTH 
O'I TODAY 

03 TIME-OF-DAY. 
0'1 HOUR 
U'I MINUTE 
U'I SECOND 

03 UNIQUE-SUFFIX 
02 SOURCE-TERMINAL-CHARS. 

PIC 

PIC 99. 
PIC 9Y. 
PIC 99. 

PIC 99, 
PIC 99. 
PIC 99. 
999, 

03 SOURCE-TERMINAL-TYPE PlC X. 
03 SOURCE-TERM-MSG-LINE-LENGTH PIC 91'11 COHP-'I, 
03 SOURCl-TERH-MsG-NUHSER-LlNES PIC 91'11 COMP-'!. 

INPUT-MESSAGE-AREA. COPY IHA7'1. 
DZ SOURCE-TERHlNAL-IU 
02 UATE-TIHE-STAHP. 

U3 YEAR 
03 TODAY 
U3 HR-HIN-SEC 

OZ TE.XT-LENGTH 
OZ AUXILIARY-DEV-IO• 

03 FILLER 
D.S AUX-UEV-NO 

OZ FILLER 
02 
oz 
oz 

NO-POP 
FILLER 
YES 

WORK-AREA. 
OZ ClTlES 
OZ Cl TY-POP 
DZ STATE 

PIC 
PIC 
PIC 
PIC 

x. 
xx. 
xx. 
xxx. 

PIC AIZSlo 
PIC 9171, 
PIC All'll. 

PIC Xl'll. 

PIC 
PIC 
PIC 
PIC 

91'11 COMP-'!. 
91'11 COMP-'!. 
9191 COMP-'!. 

PIC x. 
PIC x. 

Figure B-22. Sample COBOL Action Program ACT2 (Part 1 of 2) 
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(75-83) 

(84-85) 

(86-87) 

(91-92, 
95-96) 

(93-94) 

(97-99) 

(100-101) 

COPY 
OUTPUT 

MESSAGE 
CONTROL HEADER 

DESCRIBE 
OUTPUT 

MESSAGE 
TEXT 

DESCRIBE 
DATA PASSED 

FROM 
"ACT!" 

READ "CITY" 
RECORD 

CLEAR 
"TEXT-LENGTH" 

FIELD AND 
TERMINATE 
NORMALLY 

BUILD 
OUTPUT 

MESSAGE 

TERMINATE 
PROGRAM 
NORMALLY 

00015 
0001b 
U0017 
U0078 
UOU79 
000110 
U0081 
UOUtlZ 
OOOtl.S 
000811 
U0085 
UOU8b 
U00t17 
UOUt18 
00089 
00090 
UDD'll 
UOO'IZ 
UOO'IJ 
OOU'lll 
UOU95 
ODO'lb 
000117 
UOU\18 
UOU'l9 
UDlOO 
DOlOl 

SPERRY UNIV AC OS/3 B-35 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN COBOL: ACT 2 PROGRAM 

01 OUTPUT-MESSAGE-AREA. COPY 
02 DESTINATION-TERMINAL-ID 

D2 SFS-OPTior~s 
U2 FIL.LER 

OHA711. 
PIC Xllll. 

PIC 
PIC 

PIC Xllll. 

x121. 
x121. 

02 CONTINUOUS-OUTPUT-CODE 
02 TEXT-L.ENGTH PlC 91111 COMP-II. 
02 AUXILIARY-DEVICE-ID, 

U.5 AUl!.-FUNCTIDN 
UJ AUX-DEVICE-NO 

D2 t.•1 PIC XllOl. 

PlC x, 
PIC x. 

02 CAPITAL-POP PIC 91999,999. 
01 CONTlNUITY-OATA-ARE.A, 

02 CAPITAL PIC A12Sl. 
P~OClDURE. DIVISION USING PROGRAH-lNFORHATIDN-BLOCK 

INPUT-MESSAGE-AREA WORK-AREA OUTPUT-MESSAGE-AREA 
CONTINUITY-DATA-AREA, 

CHE.CK-RESPONSi.. 
IF YES EQUAL 'YES' GO TO GET-CITY-RECORD. 
HOVE ZERO TO TEXT-LENGTH OF OUTPUT-MESSAGE-AREA. 
GO TO TERHlNATE.-NORMALLY, 

GET-CITY-RECORD, 
CALL 'GET' USING CITY WORK-ARE.A CAPITAL• 

llUILO-OUTPUT-HE.SSAGE• 
HOVE. LINE-1 TO E-1, 
HOVE. CITY-POP TO CAPITAL-POP. 

TERMINATE-NO~MALLY, 

CALL 'RETURN'• 

Figure B-22, Sample COBOL Action Program ACT2 (Part 2 of 2) 
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IMS ACTION PROGRAMMING IN COBOL AND BAL 

SCREEN FORMAT SERVICES IN COBOL: DESCRIPTION 

B.4. SAMPLE COBOL ACTION PROGRAM USING SCREEN FORMAT 
SERVICES (JAMENU) 

JAMENU description 

JAMENU analysis 

Compilation and 
flowchart 

NAME ______ _ 

ADDRESS 

The JAMENU action program is the first of a series of programs 
that make up an entitlement accounting system. JAMENU 
processes a password entered as input from the terminal. If the 
password is valid, JAMENU displays a menu screen using screen 
format services. 

The operator then chooses the menu number of the action 
program he needs to perform the next operation on his file. If the 
password he enters is invalid, JAMENU displays an error screen 
and terminates. 

Figure B-23 is a compiler listing of the JAMENU action program. 
Because this program is one in a series of interrelated action 
programs, note that a special function call section (lines 
269-363) includes many more calls than JAMENU uses. Including 
a repertoire of these calls in each action program makes them 
available for any logic used in each procedure division of 
programs in the series. 

Also, in the working-storage section, all screen formats and 
successor-ids are identified enabling the program to reference 
any one of them, though it does not use all of them. This 
programming technique saves time particularly when a series of 
action programs can succeed differently to each other. 

A flowchart corresponding to the JAMENU action program 
appears to the left of the coding in Figure B-23. Program line 
numbers in parentheses near the flowchart boxes represent the 
lines of coding that implement the process described. 

• 

• 

• 
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• 
(1-24) 

(25-29) 

• 
(40-50) 

(51-69) 

• 

HOUSEKEEPING 

SCREEN 
FORMAT 

LIST 

SUCCESSOR-ID 
LIST 

MENU 
CHOICE 

LIST 

SPERRY UNIVAC OS/3 B-37 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SCREEN FORMAT SERVICES IN COBOL: JAMENU PROGRAM 

LINE NO. SoURCE ENTRY 

OCCCOl IDfNTIFICATlON DIVISION. 
'.Hl0002 
onucc3 PROGRAM-IO. JAHENU. 
ono004•REMARK5. PROCESS SIGNON • HENU. 
onocos•----------------------------------------------------------------• 
000006• THIS PROGRAM PROCESSES THf sIGNON AND SYSTEH/80 HfNU * 
U00007• SCREEN FOR THE ENTITLFHENT ACCOUNTING SYSTEH. * 
000008• iF THE SIGNON IS FOUND TO BE VALID, THE MENU WILL Bf * 
000009* DISPLAYED. OTHERWISE, THE ERROR OVERLAY SCREEN WILL BF * 
OOCQ1£1• DISPLAYED ANO THE TRANSACTION TERMINATED. * 
000011•----------------------------------------------------------------· 
000012 
000013 ENVIRONMENT DIVISION. 
000014 
000015 
oroc16 
000017 
000£11~ 

CONFIGURATION SECTION. 
SOURCE-COHPUTEPo 
OBJECT-COMPUTER. 

OC0019 DATA DIVISION. 
000020 
0!'!0021 
000022 
000023 
000024 
0 [10025 
000026 
000027 
OOOC28 
OrJ0029 
000030 
000031 
0DOC132 
0!'!0033 
000034 
000035 
C!J0036 
0'10037 
ooorne 
uDOC39 
OOC040 
unoo111 
000042 
onco113 
000044 
OC!0045 
0000116 
0!'.!0047 
O'l0048 
O!JOD49 
on.nose 
OOOOSl 
cr:.:irs2 
C,0~"5! 

C."C.'154 
c;rc"s •. 
0"005~ 

uGOG57 
u"IC!'!SE 
.:;r.orsQ 
.,noo&c 
u':OC61 
C'.'uCIO~ 
~rare! 

WORKING-STORAGE SECTION. 
77 CUST-FILENAHf 
77 SCTL-FILENAHE 

01 SCREEN-FORMAT-IDS. 
"IS SF-MENU 
cs SF-AODl 
rs Sf-ADD2 
rs Sf-AOO:l' 
05 SF-CHG! 
OS Sf-CHG? 
OS SF-CHG3 
cs SF-DELl 
ns SF-DISl 
ns SF-LSTI 
!'15 SF-WAR! 
05 Sf-ERRl 
05 Sf-TERM 

~1 VALIC!-SUCCfSSOP-IDS. 
ns MENU 
05 CUST-ADD 
05 CUST-CHG-1 
"5 CUST-CHG-2 
05 CUST-CHG-3 
('15 CUST-OEL 
05 C'UST-DISPLAY 
n5 CUST-L!ST 
rs WS-ACTIVITY 

01 WS-T ABLES• 
~5 "ENU-TA!>LE. 

l.:; fILL'R PIC 
1..; F!LLfR PIC 
1.:; '"ILLER FIC 
lC; FlLLl"R P!C 
L !'ILLER PIC 
1: FlLLfP P!C 
1..; ~ILL:<;: FTC 

'" FILL<;i FIC 
1;,:; •ILLF:R P!C 

'" FlLLcR P!C 

X 19 I 
x 191 
X 19 I 
x 191 
)( 0 I 
x 191 
x 191 
XI 91 
x 191 
x 191 

UNIVAC-OS3. 
UNIVAC-053. 

PIC Xl71 
PIC Xl71 

VALUF 'CUSTHST'o 
VALUF 'SYSCTL ~. 

PIC X l ~I VALUE •JA<l;HfNU . 
PIC X !SI VALUE •JAU£10! . 
PIC X181 VALUE •JA~Al"O? . 
PlC XI 81 VALUE 'JA«Ar>O~ . 
PIC x 181 VALUE •JHCf'Gl . 
PIC x l 81 VALUE 'JA«CHG? . 
PIC Xl81 VALUE 'JHCHG:< . 
PIC X(81 VALUE 'JH:DfL! . 
PlC Xl81 VALUE 'JA!OTS! .. 
PIC X l Bl VALUE 'JA!'Lql . 
PIC x l 81 VALUE "JA•WARI . 
PIC X 1e I VALUE 'JA•.EPR 
PIC XI Bl VALUE 'JA«TfRM . 
PIC XI 61 VALUf 'JAHfNU•. 
PIC )( 161 VALUf 'JAAOO!'• 
PIC X(61 VALUF 'JACHGJ'• 
PIC Xl61 VALUE 'JACHG?'e 
PIC x l 61 VALUF 'JACHG~'• 

PIC Xl61 VALUE 'JADFLI'• 
PIC x 161 VALUF 'JADIS!'• 
PIC X!61 VALUf •JAL<;T1' • 
PlC X161 VALUf 'JAWARI'• 

VALUE '~lJAA:lClI'• 

vnuE 'C2JACHG1I•. 
VALUE 'C3JACHG2I'• 
V6LUE 'r4JACHG3!' • 
VALUE "'SJAr'lELlI' • 
VALUE ''1&JA'.llSlI '• 
VALUE "'7JALS Tl I'• 
VALUE 'C3JAWAP1I' • 
VALUE 'C'9JAMENUN'• 
VALUE 'l ..,JAMENUI' • 

:::o~6" "5 '<E'<L>-T"L Rfj!FJl'.ES H(NU-TAPL[ rec u'l s ;r Tl"E~ 
Jl'UC&S T'.Dt:XE(' F. y "t[~L'-TNDX • 
O"ODl6 1.:: "ENU-Sfl FTC 912 I, 
:J"C'.'6 7 1 ~ "ENU-'<6~f PIC x 16 >. 
Lr006~ 1 (., "ENU-I'ID P!C x. 
LlG!"'6r;t 
C~0~7r•••••••••••••••••*•*•******~*******••••••••••••••••••********~* 
0rcr11. THIS IS TH~ [RP PRCCFSSI~G TABLE FCR RETRIFV!NG ~P? 

oroo72• M~~SA~FS FPCH TH: ~YSTf~ CONT~OL FILE FO~ DISPLAY 
L1Ur7!• ~ITH TH[ 0V[PL6Y• 
L~CC74•*¥*•*¥••••••••••••••••••••••••••••••••••••••***•••••*•*•*•*•* 

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 1 of 6) 
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SV. 
DESCRIBE 

(75-84) 
ERROR 

ST A TUS CODES 
AND TABLE 

J 
COPY 

PIB 
(86) 

l 

COPY 
INPUT 

MESSAGE 
(88) 

HEADER 

J 

DESCRIBE 
INPUT 

MESSAGE 
(89-97) 

TEXT 

I 

SPACE FOR 
(98-106) FUNCTION CALL 

PARAMETERS 

l 

SPACE FOR 

(107-113) RECORD CONTROL 
KEYS AND 

ERROR ST A TUS 

J_ 

SPACE FOR 
(114-122) DA TE AND ERROR 

FLAG VALUES 

I 
SPACE FOR 

SCREEN RECORD AND 

(123-140) ERROR TEXT, 
PASSWORD, 

CUSTOMER AND 
CONTROL RECORDS 

I 
COPY 

OUTPUT 
MESSAGE 

(141) 

CONTROL HEADER 

e 

l.•"'·C('7~ 

wC0076 
t;'.)()077 
~~CC78 

~"C"79 

G:lGObr 
L'.!L'"81 
(,<'JC82 
c::v~&? 

~~;:.r'04/ 

r5 fRD-STATUS-T~:LE. 

1;:. FILLFG "IC Xlliwl 
VALUt '"lc4G212c313~4!4"51S~blc"7170~"lr9['12!u~G·. 

.,~ ERg-TADLE DE~ErINE• EAD-ST~TUS-TAHLE OCCURS ·~ Ty~rs 
!~OEY~C ~y EPR-INDXo 

lJ E'h!:'-::O~'E ~I c oc;. 
l..i rR~-~;:Y PlC xx. 

o:c '19 VALUE 2 C'. 

~rore~ LI~~AS~ ~[CTic~:. 

crccS! ~1 n~o~cA~-!~roc~5T!O~-?LOCWe COPY P!5 • 
L.'"\,,'J8 7 
,,;r;o~&B ~l 

u"G"89 
"",..c,..yr 
..:"V''91 
~~·-_.,r9 2' 
~':"(;"'19:' 

:;:C~94 

:~i:..,r9~ 

.. : .. r9& 

.j""Lr9 7 
~·n;:.rc;~ "l 
2;""Qr"'99 

..,"Gl wr 
""'"'LlUl 
~ '.:(. !(J2 
(,I ri;. IO 3 
urio1J11 
G"O:ll ac 
O'CJ!Jf. 
orcao1 
oro10~ 
JOC!iJ9 
'.JOOl l C' 
uCClll 
:ru 11? 
c,ro113 
ono1111 
ur:u 11 ~ 
uOOlH 
or.011 "! 
J:lCllS 
(J'lull9 
orc12l' 
CCC121 
u '.!!,; 12 2 
JCLil23 
0!'012" 
::.Oul25 
~"'Ol Zb 
i.JOC.127 
00012~ 

L00129 
[j(jQl 3(' 
iJ'"Ol31 
c;ro132 
G'JC133 
u"Cl 34 
.. .i1013o/ 
0"0136 
C:.'.!0137 
0"0138 
u (IQ 13 9 
..;"u111ri 
;JCOl~l Cl 

!~PUT-vE~StG~-~~EA. 

"S !M~-"A<S-lo 

COPY IMA. 

l~ !HA-~Ic~ PIC Xl41, 
I~ T~A-'I~~r~ PIC XISlo 
l; Il'i-PAS~JR" P!C X141o 

~~ I~A-~CPf~~-~r: ~~orrr~~s ruA-FA5S-l. 
1 ~ c.;;-cusT-'J?" DIC ~ 161. 
I ~ Si< - M f NL' PI C 9 9 • 
I~ <~-TPS"!"!' DIC x • 
IL ~ILL-R DIC Xl4), 

ll(;:>o<-A"[ A• 

"5 T~S-PAcA"[Tc~-L!~T. 

1- !l'S-FILc''.A"~ PlC X 17 I • 
1- TMS-oE:O:>J-APEA "IC x 125~ '· 
lv !~~-'<EV cic XI l 4 I , 
l'- !HS-FILE-POSITION PIC x, 
1..: !M~-ALG"'4 CO"P-11 SYNl"o 

"5 

IJS 

l~ IMS-SCRE[N-ID 
l:.i SCPEfN-S!ZE 
WA-CC'NTROL-KrYo 
1.:. CNTll 
l;:; O;TL?-3 
l~ CNTL23 RfDEf!NfS 

l S C'NTL2 
15 CNTL3 

ERP-STATUS 
~s P[~OPHAT-OAT[, 

11.. P-"ONTH 
lu P-DAV 
lu P-yE~R 

"IC XI~ I , 
PIC 

PI C XI'.' I• 
PIC X141 • 

CNTL2-3, 
PJC 91210 
"IC Xl2lo 
"IC o9 • 

PIC: 09 0 

PJC 99 0 

PJC 99, 

914 I 

PI C X • 

COMP <nic. 

"5 fFH'-fLAG 
ee r;;R VALUE '1' '2' '"' •a.•. 
@e SEL-ER" 
SB BLl'-E'<;P 
PB PASSWRr-fR" 

rs SCPEfN-RcCO~Q. 

lu SR-DATE 
!(. SR-TIHF 

r'S SR-EPR-TEXT 
C.5 SG-STAT 
r5 PASSWRo-r.E~. 

VALUE ,.,, • 

VALUE '3' • 
VALUE 'Ii'• 

<>IC '1161. 
PIC 9161 • 
DIC Xl5JI, 
PIC x1s1. 

!JFILL[R PifXl?lo 
IC PASSllRD PlC Xl41, 
lu PASSWRD-SEL PIC Xl?SI. 
1;:; PASSllRD-l'ENU-S[L REJEf INf S PASSWoJ-SEL 

PIC X OCCUFS 25 TIMES !NDEXlD BY PASSWDO-INOX, 
1(, FILLER PIC X1~31. 

rs cusT-hrcoR~. COPY CUS TMST • 

rs SCTL-RfCOR~. CO"Y SYSCTL, 

CUT?UT-Mf5SAGE-~P£~. 

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 2 of 6) 
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UP-9207 

1142) 

(144-160) 

DESCRIBE 
INPUT MESSAGE 

TEXT 

DESCRIBE DAT A 
PASSED FROM 
PROGRAM TO 

PROGRAM 

INITIATE PROGRAM 
BUILD MENU OR 

( 176-233) ERROR SCREEN, 
SUCCEED TO 

JAME NU 

SPERRY UNIV AC OS/3 B-39 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

L.:C0142 
i.i!".014? 
Of.'01'+4 !'l 
JC'Ol4~ 

COC146 
;:):"' ;Jl 4 7 
urOt4& 
C'1Cl4<1 
c~c1sr 

uno1s1 
UJD152 
JC0153 
;.co154 
:J~Ol ~ ~ 

ur'Ol5f 
utiC157 
cro1ss 
0ru1 s<> 
.... cu1cr. 
J::lClbl/ 

SCREEN FORMAT SERVICES IN COBOL: JAMENU PROGRAM 

rs CHA-TEXT 

~~~TTNUITY-DaTa-a;:A. 

C'S CDA-PASSWRD 
"5 CDA-~ENU-S>L 

rs CCA-PA~SWR~-HENU-SEL 

PIC )I '1CCUPS 2' 
r5 COA-CUST-KfYo 

l:; CO::A-CUST-'-"~ 
ns COA-ACCT-COO> 
~5 PASS-FLAG 

ee PASS-THiW 
8& PA~Sl 

n r>i.ss2 
&6 PASS:" 
?3 PA<Sll 
P.e PASS~ 

'5 CUA-~TATUS-BYTf 
~s :rA-PPC~RA~-NAMf 

PlC X14lo 
PIC x12s1. 

P[n[>JNES CDA-HENu-srL 
Tl"ES. 

PIC 91~1. 
PIC lCClllo 

PI~ x. 
V~LUl '1''2''3''4''~'• 

VA LUE '1' • 
VA LUE '2', 
VALU£. '3' • 
VALUE q' • 
VALLI~ 'S • • 

PlC X0 

PIC X16lo 

~j"Ol62 pqo~C:DllRf" QIVlSIG~ 

,_,ral6' 
USING PROGQA~-rNrQPl<•TTON-PL"C~ 

INPuT-"ESSAG~-~RFA 

WORK-ARU 
OUTpUT-MfssA:E-AP[A 
CvNTT~UITY-~AT•-•RrA. 

C~Lilbll 

(..C' 1,.,lfiC 
O"Clbf> 
~:GUlb7 

c~~l6B•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ui"0169• THf PA~S FLAG TN THI~ •E"T!D~ TELLS TH> OROGPAH IT WHirH 
Ll~Cl7~• P~I~T IM< HAS RETUR~r[ CO~TROL OF THf OROCfSSING T" THf 
G"Gl71~ DRO&rA~ A DASS 2 ~LA~ ~[AN< THF PROGPA" HAS iLREA~Y OUT 
C~Cl7?~ OUT THf SCREEN ANO IS NO~ ~EAGY TO ACC~PT THf "ATA fPO• 
~rot7!• THAT SC~[[\ TQ P~OCE~s. OTHER.ISF THF 0RO$DA• WANT• TO 
GrL174~ 2~ THE INITIAL p~~CE~SINr TO PUT OUT A SCRfEN. 
0~~17~•••+++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ur0176 ~~"-FE~l~l. 

~~:177 !~ ~OT PAS5-:' 
1:nc1 7 r:. 
:.,r:.; 1 7 o 
~"cli;r. 

_,r"(, 181 
J,...Gl 87 
.: -u 1 B 3 
~°Clc4 

.l"<.lC. 
G':-.IU 

"L SE 

0 E=foR• lur-INITIALI7E 
!F NCT [PD 

f"LSE 

oE~Fo~~ 2sr-CEAG-SC~EEN. 

p~~Fcr~ ~~7-0ET~P\. 

G~Cl87~+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

~'.Ul&F• I~!TIAL17~~10N or ~1~LDS A~D FLAGS IS DONE HFRF. 
C~LlS~~ AL~~ :~ECK!:~c ;s J~~r ~c SEE 1~ THf P~OGPAM ENTE~fn 

~:Cl9"$ fRJV A SI~N c~ ~~ •AS CALL~D >RCK ANOTHfR PRoGRAM. 
~~Gt91· O\LY rr >NTED rR~~ A SIGN o~ COES THf PRO~AA~ ~[TR!EVE 

~-cl92• THo P~S~wORJ P(CC?Jo CTH(Q WISE IT IS :A;~1~J TO CHrc~ 

~n~l9'• VAL::ITY or "[Nu srLfCTION, 
v::l~4•+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

~~Jl95 t~r-i~~TJtLI~E. 

.;'.':JI 9f 
~r'-191 
...;!J..,. l 9P 

r.;S~~~ 
[j:'J:'.:.: 1 
~""~2(.,2 

'.J'°"C:?:? 
uc~~C4 

or:20~ 

L!'l02C:.I> 
UIJ0207 
0'102011 
1.HJ02C9 
C~021 !' 
Q('1Q2ll 
000212 
00021 3 
Or'0214 
iit10:?1~ 

OC'D2H 

"':v:: ~PACE TO I'15-KFY 
l'1S-F ILEt-<Al<f 
SP-,RP-T;:XT, 

::5H . ~. lQ r&~~;r:11a~· .~. v 

"OV~ C"RP P-TAA~SA~TION-rATE TO REfOR~AT-rATE· 
rr co~-P~OGPA·-~A•E ~~UAL LOW-VALUfS 

~uVE !"A-PASS.PC TO C~TLZ-3 
"GVE •P~' TO CNTll 
"0VE SPACE TO lHS-RfCOR::'.-ARO 
MOVE SCTL-FILENA~E TO 1'15-FILE~AHf 

u.ovE wA-CONTDOL-KEY TO IMS-KEY 
PEPf<'R" 502-GET 
If f PR 

~OVE '4' TO C:RR-flAG 
ELSE 

~OVE IMS-RECORD-AREA 
"OVE PASSWPO-SEL 
MOVE PASSWRD 

TO PASSWPO-REC 
TO CDA-MENU-SEL 
TO CDA-PASSWPDo 
TO COA-PROGwAH-NAMfo 

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 3 of 6) 
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(237-244) 

(248-254) 

(259-267) 

(269-337) 

READ AND 
VALIDATE 

MENU 
SCREEN 

V AUD SELECTION 
SUCCEED TO 

CHOSEN ACTION 
PROGRAM OR 

LOGOFF 

LOGOFF, 
BUILD 

TERMINATION 
SCREEN 

FUNCTION 
CALL 

REPERTOIRE 

ono211•+++++++++++++++++++++++++++++++++++++++++++++++++++••••••••••• 

ono21s. THr ~A!N PPOCESSIN~ AND BUILDING OF THE SCREEN DATA •S onNr 
oro219• IN HERE. 
C0022Q•+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

000221 2wC-FUILO-SCPEENo 
OC0222 ~OVc IMA-SOURCE-TEDMJNAL-ID 
000223 MOVE sr-MENU 
oro224 "ov~ ALL •c• 
00022~ MOVE REFORMAT-DATE 
un0226 MOV~ P-TrME-OF-DAY 
000227 MOV~ l? 
000228 PERFORM <as-BUILD. 
Ono229 IF ERR 
0~0230 P[RrORM 9~0-EPR-MESSAGE. 
000231 MOVE MENU 
UC0232 
000233 

MOvE •r• 

TO OMA-DESTINA•ION-TfRM-JO. 
TO IM5-SCREEN-ro. 
TO SCREEN-RECOOQ• 
TO SR-DATE. 
TO S'l-Tl'1E. 
TO SCRfEN-SIZE. 

TO PJB-SUCClSSOR-!r. 
TO PI3-TrRMINA•ION-I~D. 

0~0234•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

000235• THE MENU SfLFCTION VALIDITY IS CHECKEJ HERE 
0"0236•+++++++++++++++++~++++++++++++++++++++++++++++++++++++++++•++ 

000237 25~-REAJ-~CREEN •. 
~".l023A rr CDA-PASSWRD-MENU-SEL ISR-M[NUI NOT EQUAL TO •1• 
OCG239 MOVE •2• TO ERR-FLAG. 
U!'.'.'~2'+~ 

J~u:.'41 

0~02'12 

Or'02'13 
C".!02'14 

PEPFORM ~ur-rRR-M[SSAGE 

PEPFOR" 26~-SET-"ENU. 

cr.u245•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Gc02'1b• I• MENU S[L[CTIO~ IS VALir CONTOCL IS SET FOR NEXT ~TAGf. 
GQU2'+7•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ur02'1e 2er-SET~~ENU. 

cro2'19 MOVE M[NU-NA~E ISR-~ENUI 

uro2sr. MOVc MfNU-!N~ ISP-U[NUI 
DDG?Sl MOVE SR-CU5T-NBR 
oro2s2 MOVE •c• 
u0C253 IF SR-MENU = 9 
cr025'1 PFRFOPM 27G-LOGrF~. 

TC PI3-SUCCESSOR-Ir. 
TO Pia-TFRMINATION-I~D. 

TO CDA-CUST-NaPo 
TO RASS-rLA5. 

O~L2Sf•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

uro257• FJILr T[~MINATTON SCOcEN 
J~U?Se•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

J"0259 :1--Lo~orr. 
C~02bC MOVE IuA-SCUPC[-T£DMTNAL-IO 
oro261 MOVE ~r-T[P~ 

or.o2b2 MOVE ALL ·~. 

(:~026~ 

0"0264 
Ci'G2b" 
GCil26b 
Gr'G?b~ 
OCOZbU 

MC.VE 
"0V£ 
"v vE 
"0VE 

co~~ P-TRA~~ACTIC~-"A'E 

r.:EFOR"lAT-llATE 
P-T!~F-OF-~AY 

17 

arc?b9 !MS-CALLS SECTIO~. 

C"G270 
:;'."'U271 c:sn-~ETL. 

~ru272 CALL •sETL· 
C"0273 
l)r!Q?74 
::.c.::215 
:lCC.276 

c:L"'-CXIT • 
f X IT. 

~~C?71 <c1-:SfTL. 

TO O~A-DESTINA'I~N-TfRM-!u• 

TO IMS-SCRFEN-'D• 
TQ ~c~:EN-~E:ooo. 

TO REFORMAT-uA•r. 
TO SR-DATE. 
TO S~-TIME • 
TO ~CREEN-SIZE. 

US!N~ IMS-FILENAM~ 

IMS-~ILE-POs!TIO~. 

u0027E CALL •rsETL· US:';:; I"l~-rrLE~A"lE. 

~~[j~79 IF ~:q-ST~TUS-c0or IS 5P£AT:R THAN " 
u:Ju?Sri MOVE • 1 • T~ 'RO-FLAG. 
Gf'iJ28l 
C.OC?82 
:..•~(.:'83 

Cl'C.:!84 
C':'.028~ 

c.ru?B6 
G~G287 

JCU28e 
0!'10:'8Q 
orc29r 

:01-rxr1. 
cXIT. 

USI~G JM~-~ILE~AME 

IMS-RECOPD-APEA 
IM~-l<EY. 

IF PlP-STATUs-crar !S GrfATf~ THAN " 
~ov£ •1• T~ ER~-~LAS. 

5L:'-rxrT. 

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 4 of 6) 
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PG5 

FUNCTION 
CALL 

REPERTOIRE 
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'"'G?9 l 
r~?92 

,..~29 ! 
-~v294 

:rL29~· 

~'.Qt:96 

:xrr. 

~~ "".-CErur~. 

CALL '~ETL'"' USINS !HS-~ILENA~E 

!MS-OEfO"D-A""E ~ 
!MS-K~y. 

lF •:E-~T!TUS-C0D: IS :DEAJr~ T~AN r 
cr:.:292 
i.J:JJ299 
c.~~:!cr 

~::a;d, 
_,rc?J! 
Cr".~ ~C,4 
;:;~(;!JS 

CLC3Cf 

:~!-lJC:IT. 
fXJT, 

IF 

~OC3U7 5U4-EXIT. 
CCu308 EXIT. 
C00309 

YGV~ •1• rr FR=-FLAG. 

'PuT' U$1Nr I~~-~IL~~AME 

IM~-PECORD-ARE~. 

0~031~•·•••++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

(;n03ll• CALL FOR HAIN SCQEfN FOH PPOGRAH 
0~0312•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

000313 5US-RUILD. 
000~14 CALL 'BUILD' 
CC0315 
OOC.316 
\ll10317 

USING OUTPUT-~fSSAGE-AP[~ 

IMS-SCPEfN-ID 
SCPEEN-Rf cOR'.) 
SCREEN-SIZE 

ur-0318 
OOU3l'l 
or.o32r 

SG-STAT • 
IF PIS-STATUS-CODE IS GREATER THA~ u 

MOVF '3' TO EPR-FLAG. 
000321 505-EXIT. 
000322 EXIT. 
000323 
000324•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

o~0325• CALL FOR EPR OVEPLAY SCREEN 
OOU326•••++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

000327 sos-BuILO-ERR, 
uCC32e CALL 'BU!LO' 
C.00329 
ono330 
C.00331 

USING CUTPUT-~ESSA',E-APE~ 

IH S-SCREEN-ID 
SR -E QR-T fX T 
SCRE.EN-S IZE 

000332 
0!:'0333 
ono334 
0::10335 
000336 
O('IU337 

IF ?!5-STATUS-COOE IS GREATER 
MOVf '3' TO EPR-FLA!':, 

SLS-OLD-ERP-EXIT. 

55 -ST AT• 
THAN u 

f. XI T • 

nn0338 506-PEFUILD. 
000339 CALL 'PE?UILC' 
OOC34C 
CC0341 5U6-EXIT. 
ono342 rxrT. 
00034 3 

~u7-RETUPI;. 

CALL 'PETuRN'• 
5L7-EXTT. 

EXIT• 

sc.e-INSEPT. 
CALL 'INSEPT' 

USING IMS-SCREEN-ID 
IHS-PECOPO-APE~. 

USING I~S-~ILENAME. 
IH~-RECOP0-4PU 

IMS-KEY. 

C.C'0344 
C"'0345 
0('10346 
O'.'.lC3117 
OC034e 
0003119 
DOC.350 
U00351 
:-.00352 
000353 
G'lC354 

IF PrB-STATUS-CODE rs GREATER THAN r 

u~o355 scs-rxrT. 
J~C356 EXIT. 
U%!57 
Gu0!58 599-SNAP. 

MOVE 'l' TO EPR-FLAG. 

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 5 of 6) 
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(375-401) 

(405-411, 
185) 

PG6 

BUILD ERROR 
SCREEN AND 

OUTPUT ERROR 
MESSAGE 

TERMINATE 
PROGRAM 

J"U359 
;:;o~~E>L 
(;'1G3b 1 
UPL 3b 2 
uno~b3/ 

"0VE 'S' TO 
CALL 'SNAP' 

~99-[XTTo 

F XI T, 

PID-TEDMJ~AT!ON-TND, 

USING PRCGRA"-INFQRMATION-BLOCK CDA-~T~TUS-BYTf• 

C"03b4 (RDOo-rQ('CESSING 

O~U366•+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

~C03b7• ~~R PROCrSSI~G rs DON[ krRF. THr TYDE or (RP IS 
O~C3bR• ~ETEPM!NED AND A Sf ADCH CF THE [RR TA3LE IS "ADE 
CCC3b9• THf APPROPRIATr ERP MESSAGE rs RETPifVEO F~OM TH[ 
C:.CG37~~ SYSTf'I CCNTROL FIL[ AN~ DISPLAY TT ON TH' OVERLAY 
~r:C37l• f~R ~ rs ILLEGAL pas~ WOP~ (RR 9 IS !LLl5AL P<ENU 
J1C:.37?• SELECTIO~ FOP PASSWOPD OTMEP r~ps CONroqM TO !M5 
'J~0373• STATUS C~RORS, 

0~0!74•++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

u~C375 9C"-ER~-MESSAGF, 

oro37b MOVE $PACE TO I~5-RfCOR~-~REA 

l"S-FILE"NA'1F 
IMS-KfYo 

uOl.!77 
OCU37A 
~rc;379 

U~U!8'1 

u"'G38 I 
OOC382 
G"0~8 3 
::;CQ384 
C"l.38~ 

OOU38b 
U':'0:'87 
u:c'te.~ 

<)~(. 3&9 
C~t,!9~ 

.:,c.., 7 9 l 
Gf"IG392 
:~(;!93 

:.ic;.;394 
\,;"':'U~95 

CCC:.396 
""0 3 9 7 

crL390 
V'D40" 
\J,..~"01 

uCu4.;.? 
c~c.uc? 

c;""uu4 
cr~4~~ 

G"Cl4(;E. 
0"04u7 
j('G4"~ 

(10011(.? 

.-n:."1" 
C!"Oli 11 

MOVE SCTL-FILE~~"E 
IF ?ASSwD(;-[DR 

~OVE '5' 

rL$[ 
If ',[L-f"RR 

"0V[ 9 
fLSE 

MCV[ P!~-STATU~-COCE 
uov~ 'EH' 
"OVE '.:,PArE 
Si. T rRR-rr.r>x 
S~ARCH £CR-TABLE 

AT [•;;:; 

TO l"S-FtLENAPff, 

TO PASS-FLAG 
TJ i::Ri<-STATUS 

TO E.RR-S TAT US 

TO i::DR-STATus. 
TJ CNTLl. 
TO CNTL3. 
ro l. 

"uV[ NC'->~?: T~ C'ITL2 
~H>N [PR-C~DE ([DR-I~DXJ IS f"QUAL TO EPR-S7ATU< 

"OVE. E~R-~~y t•R~-!N~XI TO C ... TL2e 
·•ov:. ~l-CO'!Tr.OL-~[v TO J'1S-Krv. 
P[~F0R~ ~C?-~£T. 

"OVE ~~S-RECORr-aQrA 

u~V[ ALL •r• TO SR-E~R-TEXT. 

"OVE ~CE'lR-T~c· 
MOV.:: s~-£"Ro1 

"OV~ ~r T0 scr[f~-SJ~f. 

MOVE ;~A-sru~c~-T~~M!NAL-1~ 

P£r.F~h~ c~~-SUILO-~R~. 

!F ?Asss 

r L ~:::: 

"CVE 'IENU 
t-tOVE •N• 

MCVE HfNU 
P40VE •r' 
"C.VE ,..,, 

To scTL-Rt:CCPo, 

TC SR-fRR-TEXT • 
TO l'IS-SCREE~-•D. 

TO PIB-SeCCESSOR-I!" 
T~ PI8-TfRP4lNATION-IND 

TO Pia-sucCESSOR-ID 
TO PIS-TERMINATION-IND 
TO PASS-FLAG, 

Figure B-23. Sample Action Program JAMENU Using Screen Formats (Part 6 of 6) 
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The following discussion of the JAMENU action program 
assumes that you have already created a menu screen format 
called JA$MENU and filed it in the screen format file. Any line 
numbers referenced in this discussion refer to the code in the 
JAMENU action program, Figure B-23. Also, expansions of the 
program information block, input message area, and output 
message area cannot be seen in this listing; however, their fields 
may be referenced in the code (e.g., lines 406 and 407) and are 
available to JAMENU. 

JAMENU uses two files (lines 22 and 23): 

1 . CUSTMST file 

2. SYSCTL file 

The CUSTMST file contains customer information. The SYSCTL 
file contains four types of records: 

1 . Account access records (AA) 

2. Branch records (BR) 

3. Error message text records (EM) 

4. Password records (PW) 

Each type record is identified by a 2-byte control key field. (See 
lines 108-112 and 129.) JAMENU accesses the SYSCTL file to 
validate passwords and retrieve error messages for display in the 
error message screen format. 

JAMENU performs five types of routines. It: 

1. validates passwords; 

2. builds menu screen; 

3. validates menu selections; 

4. builds error screen; and 

5. builds termination screen 
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Processing JAMENU 

The following general flowchart shows these main routines in the 
JAMENU program. 

BUILD 
ERROR 

SCREEN 

BUILD 
TERMINAL 

SCREEN 

TERMINATE 
PROGRAM 

VALIDATE 
MENU 

SELECTIONS 

BUILD 
TERMINATION 

SCREEN 

TERMINATE 
PROGRAM 

VALIDATE 
PASSWORD 

BUILD 
MENU 

SCREEN 

RETURN TO MENU 

PASS TO 
SUCCESSOR 

JAMENU GENERAL FLOWCHART 

BUILD 
ERROR 

SCREEN 

RETURN TO MENll 

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 

• 
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On the first pass, JAMENU accesses the SYSCTL file to validate 
the password entered at the terminal. If the password is valid, 
JAMENU saves all data pertinent to that password in the 
continuity data area (line 211-216), builds the menu screen (lines 
22 1-232), and terminates in external succession to itself 
(JAMENU). Menu screen JA$MENU follows. 

FIRST PASS 

06/23/81 06:49:28 JAME NU 

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 CON 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 I 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 
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If the menu selection is invalid, JAMENU moves code 2 indicating 
selection error to ERR-FLAG (lines 237-241), builds the menu 
selection error message screen (lines 375-411), and succeeds 
externally to itself. 

Several tests occur in the beginning error message building 
routine. The first separates password errors from menu selection 
errors and function call errors (lines 380-387). 

For a password error, JAMENU places code 5 in the pass flag to 
force the normal termination of the transaction and moves 8 to 
the work area location, ERR-STATUS (lines 380-382). 

For a menu selection error, JAMENU moves a 9 to ERR-STATUS 
in the work area (lines 113, 384, and 385). This code 
corresponds to one of the values 01 through 10 contained in the 
first 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-ST A TUS 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 SYSCL T 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-ST A TUS 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-ST A TUS. 

ERR-STATUS ERR-TABLE (ERR-INDX) 

r 0 9 l 0 0 4 

0 2 2 

0 3 3 

0 4 4 

0 5 5 

0 6 6 

0 7 7 

0 8 0 

0 9 0 2 

0 2 0 - -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) 

BEGIN1 menu selection 

Processing BEG/N1 

The BEGIN 1 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, BEGIN 1 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, 
BEGIN 1 queues its output message as input to a different 
terminal. 

The program also issues messages to the 
operator telling him whether the output 
successfully or unsuccessfully delivered to 
terminal. 

source terminal 
message was 

the destination 

When activated at the source terminal, BEGIN 1 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 BEGIN 1. (BEGIN should also appear in 
the configurator TRANSACT section). 

dest-terminal 

text 

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.) 

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 BEGIN 1 code is 
to the left of Figure B-24 . 
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(1-7) HOUSEKEEPING 

J_ 

DEFINE 
(8-13) DICE CODE 

VALUES 

-1 

COPY 
PIB 

(14-50) 

COPY INPUT 
MESSAGE 
CONTROL 

(51-60) 

HEADER 

DESCRIBE 
INPUT 

MESSAGE 
(61-65) 

TEXT 

COPY OUTPUT 
MESSAGE 
CONTROL 

(68-76) 

HEADER 

e 

LINE NO. SOURCE ENTRY 

lUlNTIFICATlON 01V1Sl0No 
PROGRA"-IO• tlEGINlo 
ENVIRON"ENT OIVISION. 
CONFIGURATION SECTION. 
SOURCE-CO"PUTERo UNIVAC-OS3o 
OtlJECT-CO"PUTERo UNIVAC-OS.So 
UATA DIVISION. 
WORKING-STORAGE SECTION. 

00001 
00002 
00003 
000011 
00005 
0000& 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
000111 
00015 
0001& 
00017 
00018 
OOol9 
00020 
OOOll 
00022 
0002J 
UOOlli 
00025 
U002b 
000<!7 
U002tl 
000<!9 
UOUJO 
UOOll 
000$2 
OOUH 
000311 
00035 
OOU3b 
00037 
00038 
00039 
000110 
000111 
000112 
000113 
UOUllll 
000115 
UOO'+b 
000117 
UOU'18 
UOU119 
uou~o 

UOO~l Ul 
OOU~2 

00053 
000511 
uoo~s 

OOOSb 
00057 
UOUS8 
D0059 
UOObU 
UOObl 
000&2 
UOObJ 
UOOblf 
UOObS 
OOObb 
000b7 
U0Ub8 
UOOb9 
UOUIO 
00011 
00072 

01 OICE-SEQ. 
02 DICE-CODE 
02 FUNC-COUE 
02 Y-COORO 
02 x-COORO 

PIC X 
PlL X 
PlC X 
PIC X 

VALUE 
VALUE 
VALUE 
VALUE 

•01•. 
'DC'• 
'DO'• 

LINKAGE SECTION. 
01 PROGRA"-INFOR"ATION-dLOCKo CuPY PI87llo 

Cl 1 

01 

02 STATUS-CODE PlC 91111 CO"P•lio 
02 DETAILED-STATUS-CODE PlC 91111 CO"P-11. 
02 RECORD-TYPE REDEFINES DETAILlO-STATUS-COOE. 

02 
02 
U2 
02 

02 
02 
02 
02 
02 
02 
02 
02 
02 

03 PREOICTlD-RlCORQ-TYPE PIC Xo 
03 DELIVERED-RECORD-TYPE PIC Xo 
SUCCESSOR-ID PIC X lbl • 
TERMINATION-INOICATOR PIC Xo 
LOCK-ROLLBACK-INDICATOR PIC x. 
TRANSACTION-IO. 
U3 YEAR PIC 91111 COMP-II. 
03 TODAY PIC 91111 CO"P-11. 
03 HR-"IN-SEC PIC 9191 COMP-lio 
OATA-OEF-RlC-NA"~ PIC X171, 
UEFlNEO-FlLE-NAME PIC Xl71, 
STANOARU-"SG-LlNl-LENGTH PlC 91111 COMP-11, 
STANUARO-"SG-NU"dER-LINES PIC 91111 CO"P-11, 
WORK-AREA-LENGTH PIC 91111 CO"P•11, 
CONTINUITY-DATA-INPUT-LENGTH PIC 91111 CO"P-11, 
CONTINUlTY-OATA-OUTPUT-LlNGTH PIC 91111 CO"P-11, 
WORK-ARt:A-lNC PlC 9111 I CO"P•li, 
CONTINUITY-UATA-AREA-INC PIC 91111 COMP-I!, 
U2 SUCCESS-UNIT-IO. 

03 T~ANSACTIJN-OATE. 
011 YEAR 
'U'I "ONTH 
011 TODAY 

U3 TIME-OF-DAY. 
011 HOUR 
011 MINUTE 
Uli SECOND 

U3 UNIQUE-SUFFIX 

PIC 99, 
PIC 99, 
PIC 99, 

PIC 99. 
PIC 99. 
PIC 99. 

PIC 999, 
U2 SOURCE-TER"INAL-~HARS, 

03 SOURCt:-TERMINAL-TYPE PlC X• 
U3 SOURCl-TERM-MSb-LINE-LENGTH 
03 SOURCE-TER"-"Sb-NUMtlER-LlNES 

PIC 91111 CO"P-11, 
PlC 91111 CO"P-11, 

INPUT-MESSAGE-AREA, COPY 1MA7'1, 
02 SOURCE-TER"lNAL-IU 
02 UATE-TI"E-STA"P' 

UJ YE.AR 
UJ TOUAY 
U3 HR-"IN-St:C 

02 TEXT-LENbTH 
02 AUXlLlARY-OlV-lOo 

UJ FILLER 
OJ AUX-UEV-NO 

02 TRANS-CODE 
02 FILLER 
02 DEST-TERM 
02 FILLER 
02 TEXT-AREA 
WORK-AREA. 
02 Oij""y 
OUTPUT-MESSAGE-AREA, 
02 OESTINATION-TER"INAL-IO 

02 SFS-OPTIONS 
Ul FILLER 

02 CONTINUOUS-OUTPUT-CODE 

PIC 
PIC 
PIC 
PIC 
p le: 

PIC 
COPY 

P IC X Ill I, 

PIC 
PIC 
PIC 
PIC 

PlC 
PlC 

XISI, 
x. 
XI Ii J, 
x. 

91111 COl'1P-11. 
91111 COMP-11, 
9191 CO"P-11, 
91111 CO"P-11. 

x. 
x. 

Xl291o 

x. 
O"A711. 

PIC X 14 I, 
PIC x 121. 
PIC x 121. 

PIC x I" 1. 

Figure B-24. Sample Action Program BEGIN1 Using Output-for-Input Queueing 
(Part 1 of 2) 
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• 
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(77-79) 

(80-84) 

(85-88) 

(93-104) 

• (105-107) 

(108-109) 

(110-115) 

• 

DESCRIBE 
OUTPUT 

MESSAGE 
TEXT 

DESCRIBE 
OUTPUT-FOR­

INPUT 
TEXT 

DESCRIBE 
ERROR 

MESSAGE 
TEXT 

BUILD 
OUTPUT 

MESSAGE FOR 
INPUT 

QUEUEING 

SEND MESSAGE 
TO SOURCE 
TERMINAL 

SCREEN 

TERMINATE 
PROGRAM 

BUILD 
ERROR 

MESSAGE 

ODD73 
0007'1 
UD075 
ODU7b 
00017 
OD078 
OD079 
DDDllO 
00081 
uousz 
U0083 
U008'1 
000115 
UOOtlb 
00Ut17 
00088 
D0089 
U0090 
UOD9l 
UDU\IZ 
00095 
0009'1 
U0095 
UOU\lb 
UOU97 
00098 
OOD99 
UOlDD 
UOlDl 
OOlDZ 
OOlUj 
UDlU'I 
UDlD!> 
UDlUb 
UD107 
U01D8 
UOlU9 
UOllU 
UDlll 
UDllZ 
UDll.3 
UDll'I 
UD115 
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DZ Tl::XT-LENGTH 
DZ AUXILlARY-OEVICE-10. 

03 AUX-FUNCTION 
U3 AUX-DEVICE-NO 

OZ SENO-HSG. 
O:S OUTPUT-Tt.XT 
Uj FILLER 

OZ llEGIN-HSG REDEFINES 
U:S CURSOR-1 
03 HSG-1 
03 TERH-NAHt. 
03 FILLER 

OZ ERROR-HSG REDEFINES 
U3 CURSOR-Z 
03 HSG-l 

PlC 91111 

PIC x. 
PIC x. 

PIC XIZ9lo 
PIC Xll'llo 

SEND-HSbo 
PIC Xl'llo 
PIC Xl3Dlo 
PlC Xl'll. 
PIC Xl51. 

SEND-HSGo 
PIC Xl'llo 
PlC Xl3!>1o 
PIC zzzz. 03 ERROR-COUE 

PROCEDURE DIVISION USING PROGRAH-INFORHATION-BLOCK 
INPUT-MESSAGE-AREA 
WORK-AREA 
OUTPUT-HESSAGE-AREAo 

HOVE-MESSAGE. 
HOVE DEST-TERH TO UESTINATION-TERHJNAL-IDo 
SUllTRACT 11 FROH TEXT-LENGTH IN INPUT-HESSAGE-ARt.A 

GIVING TEXT-LENGTH IN OUTPUT-MESSAGE-AREA 
HOVE •I' TO AUX-FUNCTION. 
HOVt. TlXT-ARlA TO UUfPUT-TEXT. 
CALL 'SEND' USING OUTPUT-HESSAbE-AREAo 
lF STATUS-CODE NOT E~UAL TO 0 bO TO ERROR-PROCo 
HOVE DICE-SEQ TO CUR~OR-lo 
HOVE 'TRANSACTlON BEGUN AT TlRHINAL • TO HSG-1 
HOVt. OEST-Tt.RH TO TERH-NAHE~ 
HOVE 'IZ TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA• 

Tt.RHINATE-ROUTlNE. 
HOVt. LOW-VALUE~ TO Dt.STlNATION-TERHINAL-ID• 
HOVE LOW-VALUE TO AUX-FUNCTIONo 
HOVE 'N' TO TERHINATlON-INUICATORo 
CALL 'RE. TURN'• 

ERROR-PROC• 
HOVE DICE-SEQ TO CUR~OR-l• 

HOVt. 'TRANSACTION NOi BEGUN uut. TO ERROR • TO HSG-Z. 
HOVE DETAILEU-STATUS-CODE TO ERROR-COOEo 
HOVE '17 TO TEXT-LENGTH IN OUTPUT-HESSAGE-AREAo 
GO IO TERHINATE-ROUTiNE, 

Figure B-24. Sample Action Program BEGIN1 Using Output-for-Input Queueing 
(Part 2 of 2) 
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Setting output-for-input 
queueing 

Successful SEND 

When BEGIN 1 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 
CT) that directs IMS to queue the output message as input for 
the destination terminal. In line 99, the SEND function transmits 
the output message to the destination terminal. 

If IMS encounters no errors in executing the SEND function, the 
operator of the originating terminal receives a message indicating 
that the print transaction was successfully queued at the destination 
terminal. Lines 101 and 102 provide the screen positioning and text 
of the message sent to the operator of the originating terminal. Line 
106 sets the DESTINATION- TERMINAL-ID field of the output 
message area header to binary 0 and thus ensures that this message 
is sent to the source terminal. Line 107 ensures that this message 
is sent to the UNISCOPE screen instead of to the communications 
output printer (COP). 

• 

BEGIN 1 terminates normally without succession (lines 108 and • 
109) and the source terminal .is freed for other interactive use. 

Queueing error On the other hand, if IMS encounters an error in queueing the 
message output by BEGIN 1 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 BEGIN 1 
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. 

Successful SEND message Although the text of the message sent to the source terminal on 
successful return from the SEND function (line 102) states 
'TRANSACTION BEGUN AT TERMINAL', this may not be true. All 
that actually occurred was that the output message was 
successfully queued as input from the destination terminal. If the 
transaction code it contains is invalid, however, or some other 
error intervenes, the print transaction does not begin. IMS does 
not report such occurrences to the originating action program, 
but to the destination terminal. 

• 
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Successful SEND 
function 

Initiating continuous 
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SPERRY UNIVAC OS/3 B-53 
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OUTPUT-FOR-INPUT QUEUEING IN COBOL: DESCRIPTION 

Remember, the purpose of BEGIN 1 is to initiate a transaction at 
another terminal by sending a transaction code in the output 
message it queues as input to the destination terminal. Suppose 
the terminal operator enters this input: 

BEGIN TRM5 PRINT ORDFILE 5732468 TRM1 COP 

The MOVE statement on line 98 places this input into the output 
text area. The message entered by the terminal operator contains 
the transaction code needed to start the transaction at the 
destination terminal. 

BEGIN 1 redefines the output message text area to handle both a 
successful and an unsuccessful SEND operation. 

If the SEND function is unsuccessful, BEGIN 1 positions the cursor 
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. 

If the SEND function is successful, BEGIN 1 pos1t1ons the cursor 
and moves the successful SEND message text to the output text. 
The source terminal operator then receives the message, 

TRANSACTION BEGUN AT TERMINAL TRM5 

at his terminal (lines 101-104) and BEGIN 1 terminates normally. 

When the TAM 1 operator receives the successful SEND 
message, the program, PRINT, begins processing the ORDFILE 
order number 5732468 at TRM5 and sends continuous output 
from the PRINT program to a communications output printer 
attached to TRM5. 

Most output-for-input queueing applications initiate a continuous 
output transaction at another terminal, to free the source terminal 
for further interactive processing. The 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 follows in B.6. 
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CONTINUOUS OUTPUT IN COBOL: DESCRIPTION 

8.6. SAMPLE COBOL ACTION PROGRAM PERFORMING CONTINUOUS 
OUTPUT WITH· DELIVERY NOTICE SCHEDULING (PRINT) 

PRINT description Figure 8-25 illustrates a compiler listing of a sample COBOL 
action program, PRINT with corresponding flowchart. The PRINT 
program: 

• Prepares three types of output messages by processing 
customer order information entered at the terminal against 
an indexed file. 

• Lists these messages as continuous output at the originating 
terminal. (If the parameter, COP, is included in the initial input 
message, the output from PRINT is sent to a communications 
output printer.) 

• 

• 
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DESCRIBE OUTPUT 
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(11-75) AND 
DICE CONTROL 
CHARACTERS 

Compilation and flowchart 

SPERRY UNIVAC OS/3 B-55 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

CONTINUOUS OUTPUT IN COBOL: PRINT PROGRAM 

LINt: NO. 

lUt:NTlFlCATlON OIV1SION• 
PHOGRA"-IO. PRINT. 
ENVIRON"ENT DIVISION. 
CONFIGUHATION SECTION. 
SOURCE-CO"PUTER. UNlVAC-osJ. 
OBJECT-CO"PUTER. UNIVAC-OS3o 
DATA DIVISION. 
WOHKING-STORAGE SECTION. 

UOUUl 
U0002 
uouu.s 
UOUU'+ 
UOU05 
UOUOb 
UOUU7 
UOUU8 
UOUU9 
UOUlO 
UOOll 
UOU12 
UOU13 
U(]Ul'+ 
UOUlS 
UOUlb Ul 
UOU17 
UOU18 
UOUll' 
UOU20 
UOUil 
uoua 
OOU2.S 
0002'+ 
uouzs 
UOU2b 
uouu 
UOU28 
OOU21' 
DOD.SU 
UOU.Sl 
uou.sz 
UOUH 
UOU.S'+ 
uou.ss 
LIOU.Sb 
UOU.57 
DOU311 
UOU.SY 
UOU'tO 
OOU'+l 
DOU'+2 
00011.S 
UOU'tll 
UOU't:> 
UOU'+b 
UOUll 7 
OOUll8 
UOD'+Y 
UOU!>O 
uou::.1 
uou::.2 
uou::..s 
uou::.11 
UOU!>S 
UOUSb 
UOU!>7 
uoo::.e 
UOU:>Y 
UOUbU 
UOObl 
UOUb2 
UOUb.S 
UOUb'+ 
UOUb:> 
OODbb 
U0Ub7 
00Ub8 
00Ub9 
UOU7U 
UOO 71 Ul 
UOU72 
UOUH 
UOU74 
00075 

77 POS-GE 
11 SUCCl:SSFUL-OEL-NOTICE 
Ul TOTAL-POSo 

02 UICL-TP 
02 FUNC-TP 
02 Y-TP 
02 X-TP 
HEAUER-LINESo 
02 ORDER-LINE. 

Ul HOHE-POS-CLEARo 
05 DICE-HPC 
as FUNC-HPC 
US Y-HPC 
OS X-HPC 

Ul HIOOLE-COL-POSo 
OS OICE-l'ICP 
OS F UNC-KCP 
US Y-HCP 
OS X-f'!CP 

U3 P-OIWt::R-HEAO 
Ul P-ORUER-NO 
U3 NEWLINE-lo 

US UICE-N3 
OS F UNC-N 3 
OS Y-N.S 
US X-N3 

02 "AIL-LINES. 
U3 P-NAl'!E 
U.S NEWLINE-A. 

OS OICE-NlA 
05 fUNC-NlA 
OS Y-NlA 
OS X-NlA 

U3 P•AUUR 
U.S NEWLINl:.-80 

US OICE-NlB 
U!:> FUNC-NlB 
U!:> Y-NlB 
05 X-11118 

U.S P-CITY 
U.S P-LIP 
U.S NEWLlNE-2. 

OS DICE-NZ 
05 F UNC-N2 
O!:> Y -NZ 
05 X-N2 

DZ HEADING-LINE. 
U.S PRODUCT-HEADING 

O.S UNIT-COST-HEADlNG 

03 Al'IOUNT-Ht:AOING 

O.S SUllTOTAL-HEAUING 

U.S SPACING 
03 TOTAL-HEADING 
O.S NE WL INE-C • 

U5 UlCE-NlC 
U:> F UNC-111 lC 
05 Y-NlC 
O!> X-NlC 

ERR UR-PO SI Tl ON• 
03 OlCE-EP 
03 f UNC-EP 
03 Y-EP 
Ul X-EP 

PIC X 
PIL X 

VALUE '6'• 
VALUE :•c1•. 

PIC X 
PIC X 
Pll X 
PIC X 

VALUE : '10' • 
VALUE :•011•, 
VALUE :•oo•. 
VALUE :•33•. 

PIC X 
PIC X 
PIC X 
PlC X 

P IC X 
PlC X 
PIC X 
PlC X 
PIC XllUI 
PlC 9171. 

PIC X 
PIC X 
PlC X 
Pll X 

PlC Xl201o 

VALUE :•10•. 
VALUE :•03•. 
VALUE :•oo•, 
VALUt. :•uo•. 

VALUE :•10•. 
VALUE :•oz•. 
VALUE :•ou•. 
VALUE :•37•. 
VALUE 'OROt.R 11 

VALUE :•10•. 
VALUt. :•011•, 
VALUE :•oz•. 
VALUt. :•uu•. 

PIC X VALUt. :•10•, 
Plc x VALUE :•u11•. 
PIC x VALUt. :•au•, 
PlC x VALUE :•oo•, 
PlC x11s1, 

PIC X VALUt. :•10•, 
Pll x VALUE :•011•. 
PlC x VALUE =·uo•. 
PIC x VALUE :•au•. 
PlC Xll!>I, 
PIC x1s1. 

PlC X 
P IC X 
Plc X 
PlC X 

f'IC Xll91 

VALUE :•10•, 
VALUE :•011•. 
VALUE :•01•. 
VALUE =•oo•. 

VALUE ' PHOOUCT 
PlC Xllll 
VALUt. 'UNIT-COST '• 
PlC Xl81 
~ALUE 'AMOUNT '• 
PIC XllDI 
VALUE. 'SU8TOTAL 
Plt X131 VALUE ' 
PlC Xl81 VALUE ' TOTAL 

PlC X 
PlC X 
PlC X 
PH. X 

PlC X 
P lC X 
P IC X 
Pll X 

VALUE :•1u•. 
VALUE :•011•. 
VALUE :•oo•. 
VALUE :•au•. 

VALUE :•1u•. 
VALUE :•01•, 
VALUE :•oo•. 
VALUE :•oo•. 

Figure 8-25. Sample Action Program PRINT Performing Continuous Output 
(Part 1 of 6) 
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CONTINUOUS OUTPUT IN COBOL: PRINT PROGRAM 

(76-112) 

(113-122) 

(123-140) 

(141-147) 

COPY 
PIB 

COPY INPUT 
MESSAGE 
CONTROL 
HEADER 

DESCRIBE 
INPUT 

MESSAGE 
TEXT 

REQUIRED 
DATA 
SAVE 
AREA 

UOUlb 
UOU17 
U0078 
UOU79 
UOU!IU 
UOU!l l 
UOU!l<I 
U00tl3 
UOUtlll 
UOU!15 
UOU8b 
UOO!l7 
UOU!ltl 
UOU119 
UOU'IO 
UOU'I 1 
U00\12 
UOU'l3 
UOU'lll 
U00\15 
UOU\lb 
U0097 
UUU\18 
UOU'19 
UOlOO 
uofo1 
U01U2 
OOlUS 
OOlUll 
001u:. 
UOlUb 
001U7 
UOlUI! 
00109 
UOllO 
UOlll 
00112 
00113 
001111 
00115 
OOllb 
UOll 7 
00118 
00119 
UOl<IO 
OOlZl 
U01Z2 
U01Z3 
U012'1 
001Z5 
UOllb 
00127 
U0li!8 
00129 
UOl.30 
OOlSl 
OOU2 
UOlH 
uo 13'1 
UOl.35 
UOlSb 
UOlSl 
001.58 
UOlS\I 
UOl'IO 
001'11 
001'12 
001'13 
UUl'l'I 
U01'15 
OOl'lb 
001117 

LINKAGE SECTION. 
Ul PROuRAH-lNFORHATlON-~LOCK. COl'Y 1'18711. 

Ul 

01 

02 STATUS-COOl PlC 91111 COl'P-11. 
02 UETAlLED-STATUS-COOE PlC 91111 CDHP-11. 
02 RECORD-TYPl REDEflNES OETAlLlD-STATUS-LOOl. 

03 PREDlCTtO-RECORO-TYPE PlC X. 
03 OlLlVlRlO-RlCURD-TYPE PlC X. 

U2 SUCCESSOR-IO PIC Xlblo 
02 
U2 
02 

02 
02 
02 
U2 
02 
02 
02 
D2 
02 

02 

TERHlNATION-lNUICATOR 
LOCK-ROLLBACK-lNOlCATOR 
JRANSACTION-10. 
U3 YlAR 
U3 TOUAY 
03 HR-HIN-SEC 
OATA-Dlf-RtC-NAHt. 
OEflNED-flLE-NAHt. 
STANOARU-HSG-LlNE-LENGTH 
STANDARD-HSG-NUH~lR-LlNES 

PIC x. 
PIC x. 

PIC 
PlC 
PIC 
PIC 
PlC 
PIC 
P lL 

91111 COHP-11. 
91111 COHP-11. 
9191 COMP-II. 
x 17 I. 
X 17 I• 

WORK-AREA-LENGTH PIC 

9 I 'II COHP-11. 
91111 COHP-11. 
91111 COHP-11. 

CONTlNUlTY-DATA-lNPUT-LENGTH 
CONTlNUlTY-UATA-OUlPUT-LlNbTH 
wORK -ARt:A-INC PIC 
CONTINUITY-DATA-AREA-INC PlC 
U2 SUCCESS-UNIT-ID• 

PIC 91111 COHP-11. 

03 TRANSACTION-DATE. 
Dll YEAR 
Ult l'IONTH 
O'I TODA y 

03 TlHl-Of-DAY. 
D'I HOUR 
011 MINUTE 
011 St:CONO 

03 UNIQUE-SUFFIX 
SOURCE-TERMINAL-CHARS. 

PlC 

PIC 91111 COHP-'lo 
91111 COHP-11. 
91111 COHP-11. 

PIC 99. 
PIC 99. 
Pie 99. 

PIC 99. 
PIC 99. 
PIC 911. 
999. 

03 SOURCl-TlRHlNAL-TYPE l'lC x. 
03 SOURCE-TERH-HSG-LINE-LENGTH PlC 91111 COl'IP-llo 
U3 SOURCE-TERH-HSu-NUHBER-LlNES PlC 91111 COMP-II• 

INPUT-l'IESSAGl-AREA. COPY ll'IA711. 
02 SOURCE-TlRHINAL-IU PIC x I If). 
U2 DATE-Tll'IE-STAl'IP. 

U3 YEAR PIC 91111 COMP-If. 
U3 TODAY PlC 9('1) COl'IP-11. 
D3 HR-HIN-StC PIC 9191 COl'IP-11 • 

02 Tt:XT-LENGTH PIC 91111 COl'IP-llo 
02 AUXlLlARY-OtV-IU• 

us FILLER PIC x. 
us AUX-DEV-NO PlC x. 

02 TRANS-TlXTo 
05 TRAN S-COUE PIC x 151. 
us FlLLt::R PlC x. 
us T-FILt::-NAl'IE PIC x111. 
05 T-ORUER-NO PIC 917 1. 
us FILLtR PlC Xlll. 
DS lNIT-TERl'IINAL PlC x I 'I I• 
05 FILLER I' IC x 111. 
05 AT-COP PH: Xl31o 

D2 ACTION-lEXT REDEFINES TRANS-TEXT• 
us COl'll'IANO-CODE PIC x 15 1. 
05 FlLLt::R PIC x 12.1. 
us A-ORDER-NO PIC 9171. 
05 FILLER PIC x11s1. 

02 DEL-NOTICE-TEXT Rt.DEFINES TRANS-TEXT. 
05 DlL-NOTICE-CODE PlC XI 'I I. 
05 DlL-NOTICE-STATUS PlC x. 
us FILLER PlC x 12'11. 

WORK-AREA. 
03 RECORD-ARlA. 

us RECORD-Kl Y • 
D7 K -ORDlR-NO PIC S9171 COHP-3. 
D7 K-ORDt.R-ENTRY I' IC S999 COHP-3. 

05 FILLER PIC x 17'11. 
D3 ERROR-IND PIC x. 

Figure B-25. Sample Action Program PRINT Performing Continuous Output 
(Part 2 of 6) 
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001'18 01 OUTl'UT-MESSAGE-AREA. COPY OHA71f. 
uo llf\I oz DESTINATION-TERMINAL-IO l'IC XI If Io 
UOl:.O 02 SFS-OPT lONS PIC x1210 
00151 02 FILLER PIC x 121. 
001:.2 oz CONTINUOUS-OUTPUT-CODE PIC x1111. 
00155 oz TEXT-LENGTH l'IC 91 If I COMP-110 
0015'1 oz AUXILIARY-OEVICE.-lOo 
00155 03 AUX-FUNCTION PIC X• 
U015b 03 AUX-DEVICE-NO PIC Xo 
U0157 03 MESSAbE-lo 
001511 U5 FILLt.R PlC x 1181. 
00159 U5 M-ORUER PIC 9171 o 
OOlbO U5 FILL ER PIC x 1111. 
UOlbl U5 M-NAME PlC x12010 
UOlbZ 05 FILL ER PIC x I If 1. 
00lb5 U5 M-AUOR P lC x 1151. 
OOlbll U5 FILL t.R P!C XI If I• 
00lb5 U5 M-CI TY PIC x 1151. 
OOlbb U5 M-llP PIC x 151. 
UUlb 7 05 FILLt.R PIL Xllllflo 
UOlbll 03 Mt.SSAGE.-2 Rt.UEFINE.S MESSAGE-lo 
UOlb9 U5 P-bR ANO pl(; x 11 71. 
U017U 05 COST PlC ss,sssoYll. 
UOl71 U5 f I LL t::R PlC x 121. 
U0172 05 NUM PlC i.ZZ. 
U0173 U5 FI LL t.R PlC XI 2 Io 
IJUl 711 U5 P-SUbTOTAL PIC ss,sss,sss.99. 
UOl 7S U5 NEXTLlNE-2 PIC XI Cf I• 
0017& U5 FILLER PIC X 115& Io 
001 77 03 MESSAGE-3 Rt.DEFINES MESSAbt::-1. 
UOl 711 U5 CuRSOR-POS p ll. x I If 1. 
UOl 79 U5 M-TO TAL PIC ss,sss,sss.99. 
UOlllO U5 VALIUITY-CHAR PIC x. 
UOllH U5 FILL t::R PIC Xll1181. 
l.101112 03 ME.SSAbE-lf Rt.OEFlNt.S MESSAGE-lo 
U01115 05 POSI TION-lf PIL x (If Io 
UOlllll U5 HEAOER-4 PlC x 1112 Io 
UOl115 us OROE R-i+ PIC 91 7 I• 
UOlllb US F ILl.t::R P lC Xl1531. 
U01117 03 ME.SSAGE-5 Rt.OEFINt.S MESSAGE-lo 
00188 05 POSI TION-S PlC x llf 1. 
001811 05 HEADt::R-5 P II .. Xl191. 
001110 05 TE.RM-NAHt. I' IC x 1111. 
UOl Ill 05 FlLLt.R PIL Xll791. 
U0192 03 Mt.SSAGt.-b Rt.Ut.FlNt.S MESSAbl-1. 
UOl\13 U5 POSI TlON-b PIC Xllfl. 
UOlll'+ us i:IREAll-OUTPUT PlC Xl53lo 
UOl'i5 U5 FILL lR PIC Xlllf91. 
UDl 'ib 03 HESSAGE.-7 Rt.DEFINt.S MESSAGE-lo 
U0197 U5 POSI TION-7 pl(; X 111 Io 
UOl 118 05 RESUME-ERROR-OUTPUT PIC Xl241o 
UOl'i\I U5 FILLER PlC Xll781• 
UOZUU 03 Ht.SSAGE-11 Rt.DEF!Nt.S MESSAGt::-1. 
U02Ul 05 POSl TlON-8 PlC x 1111 o 
uo,uz U5 ENO-OUTPUT P!C Xl251. 
U0203 05 FILLER PIC Xll791. 
U02Ulf 03 ME SSA GE -9 REOEF INES MESSAbt.-1. 
U02U5 05 POSI TI ON-9 P IC. XI If I• 
UO,Ub U5 INPUT-ERROR-OUTPUT PlC Xl321. 
00207 US FILLER PlC Xll701. 
U0208 03 MESSAGE-10 REDEFINES ME.SSAGt.-1. 
UOZU9 05 POSI TION-10 PIC Xl!ll. 
Ull21U U5 FILE-ERROR-OUTPUT PIC x 11121. 
00211 05 FlLLt.R PlC XllbOl o 

Figure B-25. Sample Action Program PRINT Performing Continuous Output 
(Part 3 of 6) 
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(212-242) 

(248-258) 

(259-273) 

(274-286) 

DATA 
REQUIRED FOR 
CONTINUOUS 

OUTPUT 
MESSAGES 

TEST INPUT 
AND BRANCH TO 

APPROPRIATE 
ROUTINE 

SAVE RECORD 
DATA OR 

BUILD ERROR 
MESSAGE 

POSITION AND 
READ "ORDRFIL" 

FILE 

CONTlNUlTY-OATA-AREA. 
03 CUSTOHER-RECOROo 

05 C-KE Y 
D!I C-10 
US C-NAHE 
O!) C-AOUR 
OS C-Cl TY 
D!I C-ZlP 
US C-TOTAL. 
U!I fll.L.ER 

03 PRODUCT-RECORD• 
OS P-KE Y 
U5 PRODUCT 
US UNIT-COST 
US Al'IOUNT 
U5 SUBTOTAL. 
U!I FIL.I.ER 

03 CURRENT-OROt:.R-NO 
D3 CURRENT-CONT-CODE 
03 CURRENT-ENTRY-NO 
03 CURRENT-TOTAL. 
03 lNlT-Tt:RH 
03 DEST-TERH 
03 COP-OUTPUT 
03 flL.L-KEYo 

U5 flLE-KEY-1 
05 FIL.E-KEY-2 

03 FlL.E-NAHE 
03 lNPUT-TOTAL. 
03 t!REAK-HODE 

P lC XI b J. 
PlC XIS Io 
PlC x1201. 
PlC x I lSI. 
PlC x11s1. 
PlC XIS Io 
PlC S917 IV99 COHP-3. 

PIC Xll'+I• 

PIC Xlblo 
PIC Xll71o 
PIC S91.SIV99 
PIC S999 

COHP-3• 

PlC S9171V9Y 
PlC Xl'l71. 

COHP-.50 
COHP-.So 

PIC S9~71 COHP-3. 
REDEFINLS CURRENT-ORDER-NO 

PIC S999 COHP-3. 
t'lC S9171V99 COHP-3. 
PH. Xl'+I • 

PlC Xl'llo 
PIC Xl31o 

PIC S9171 COHP-3. 
PiC SP131 COHP-.S. 
PlC Xl7lo 

PIC S9171V99 COl'IP-3. 
P IC x. 

PIC Xl'll. 

D3 t'IHNT-Ut:.ST 
PROCEDURE OlVlSIUN 

00212 01 
OOZll 
U02l'I 
0021S 
U02lb 
OOZ17 
00218 
U0219 
002ZD 
DD.!Zl 
UDZl2 
DOZZ3 
DOU'I 
UD225 
UDUb 
UD2Z7 
DOZZ8 
00229 
002.SD 
UD2.51 
UD2.S2 
UD2ll 
0023'1 
UD2.5S 
U023b 
002J1 
UD2.S8 
DOZ39 
002'10 
002'11 
U02'12 
UD2'13 
UOZ'l'I 
U02'1S 
002'1b 
00Z'l7 
002'18 
U02'19 
002!)0 
002Sl 
U0Z!)2 
002S3 
U02!)'1 
DOZ!IS 
002!)b 
002!17 
U02!18 
U02S9 
U02bD 
U02bl 
U02b2 
U02b3 
OOZb'I 
U02bS 
U02bb 
UD2b7 
U02b8 
UD2b9 
UDUO 
UDUl 
DDZ72 
UOZ73 
0027'1 
UOZJS 
ODZ7b 
UD277 
UOZ78 
UDU\I 
UDZtlO 
UOZ8l 
00282 
UDZtl3 
0028'1 
UDZtl!) 
U02tlb 

PlC Xl'll. 
USING t'ROGRAH-INFORl'IATlO·N-BL.OCK 

INPUT-MESSAGE-AREA 

EXAMINE-INPUT. 

WORK-ARLA 
OUTPUT-l'IESSAGE-AREA 
CONTINU!TY-OATA-AREA. 

If TRANS-CODE tQUAL. TO •PRINT• GO TO BEGIN-TRANS. 
If COHHAND-CODt:. EQUAL TO 'ENO • GO TO END-TRANS. 
If COHHAND-COOt:. EQUAL TO •BREAK' GO TO BREAK-TRANS. 
If COl'IHANU-COOt:. EQUAL. TO •RESul'I• GO TO RESUl'IE-TRANS. 
IF UEL.-NOTICE-CODE E~UAL. TO 'END • GO TO LND-Of-fll.E. 
lF DEL-NOTICE-CODE EwUAL TO l.URRLNT-CONT-COOE 

GO TO UEL-NOT!CE, 
HOVE 'INVALID DELIVERY NOTICt: CODE 

TO INPUT-ERROR-OUTPUT. 
GO TO DEL-NOTICE-ERROR. 

BEGIN-TRANS. 
HOVt:. 0 TO CURRt:.NT-ORUER-NO 
HOVE U TO CURRlNT-ENTRY-NO 
l'IOVE D TO flLE-KEY-l FlLE-KlY-2. 
l'IOVt:. D TO CURRt:.NT-TOTAL 
HOVE. 0 TO BREAK-HOOE 
l'IOVE SPALLS TO INIT-TERH 
HOVt:. SPACES TO DLST-Tt:.RH 
l'IOVl AT~coP TO COP-OUTPUT. 
lF T-flLl-NAHE NOT E~UAL TO 'ORDRfll.' GO TO INPUT-ERROR. 
HOVL lNIT-TlRHINAL Tu lNIT-TLRH. 
l'IOVE SOURCt:.-TERHINAL.-lU TO PRINT-DLST. 
IF T-ORDER-NO NOT i::ouAL TO LOW-VALUES ANU SPACES 

HOVE T-ORDt:.R-NO TO FlLE-KlY-1. 
l'IOVt:. T-flLE-NAl'IE TO FlL.E-NAHL. 

t'OSIT IUN-F lLl • 
CALL •SETL' USING FILE-NAl'IE PUS-GE FlLE-KEY. 
lF STATUS-CODE EQUAL TO 0 GO TO REAU-RECORD. 
HOVt:. 'ENO ' TO CURRENT-CONT-COuE. 
GO TO TOTAL-PROC. 

IH.AD-Rt:.CUIW. 
CALL "GET' USING FlLt-NAl'll Rt:.CORU-AREA. 
IF STATUS-CODE EQUAL. TO l GO TO FILE-ERROR. 
IF STATUS-CODE GREATt:.R THAN 2 GO TO Fll.E-ERROR. 
IF STATUS-CODE EQUAL TO 2 GO TO lNU-OF-fIL.l. 
IF K-ORDER-t:.NTRY NUT EQUAL TO 0 GO TO PROOUCT-PROC. 
l'IOVt:. R~CORU-ARt:.A TO CUSTOl'IER-RlCORD. 
lF CURRENT-TOTAL NOT t:.QUAL TO U ~O TO TOTAL-PROC. 

Figure B-25. Sample Action Program PRINT Performing Continuous Output 
(Part 4 of 6) 
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TERMINATE 
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• (325-334) 
BUILD 

MESSAGE-3 

] 

TEST 

(335-337) DELIVERY 
NOTICE 
CODE 

I 

BUILD 
(338-343) ERROR 

MESSAGE 

T 

TEST 
(344-350) TERMINATION 

ROUTE 

I 
ABNORMAL 

(351-353) 
TERMINATION 

WITH SNAP 
DUMP 

J 

• (354-357) 
CHANGE 

DESTINATION 
OF MESSAGE 

8 

002117 
UOlllll 
002119 
U02YO 
UUlYl 
00211l 
0029.5 
UOlll'I 
U02115 
U02Yb 
U02117 
U02Ytl 
0021111 
LIO.SOU 
00.SOl 
UU.5U2 
UO..SU3 
UO..SU'I 
U03U5 
U0.5Ub 
UO.SU7 
00.SUtl 
003U9 
UOHU 
UO.Hl 
00312 
UO.Sl3 
U0.51'1 
UO.Sl5 
UO.Slb 
00317 
UO.Sltl 
U0.519 
U0.5<?0 
UO.Sll 
UO.S22 
U0.523 
OO.S2'1 
00325 
UOHb 
00.127 
UO.S2tl 
OOJ211 
uo.s.su 
UO H l 
UOH2 
00 .5.5 3 
OO.S3'1 
UO.S.S5 
003.sb 
UO.S.S7 
uo .3.58 
00 HY 
U03'1U 
U03'1l 
U0.5'+2 
00.5'1.S 
003'1'1 
00 jlj 5 
U03'1b 
UO..S'+ 1 
UO..S'lll 
U0.5119 
003!>0 
U0.5::01 
U0.552 
U0.5!>3 
00.15'1 
00355 
00.S!>b 
UOJ57 
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CUSTOMlR-PROCo 
MOVl C-TOTAL TO INPUT-TOTAL. 
HOVl K-ORUER-NU TO CURRENT-OROlR-NOo 
HOVl K-ORDlR-NO TO F!LE-KEY-lo 
HOVl K-ORUlR-ENTRY TU CURRENT-lNTRY-NOo 
HOVE K-ORDER-ENTRY Tu FILE-KEY-2, 
ADO l TO F1LE-KEY-2o 
HOVE HEADER-LINES TO MESSAGE-lo 
HOVE CURRENT-ORDER-NU JO H-OROlRo 
HOVl C-NAMl TO H-NAHlo 
HOVE C-ADUR TO H-AOQR, 
HOVE C-ClTY TO H-ClTYo 
HOVE C-ZlP TO H-ZIPo 
MOVE lb3 TO TEXT-LEN~TH IN OUTPuT-HESSAGE-AREAo 

CRtATE-CONTlNUOUS-OUTPUT, 
lF COP-OUTPUT NOT EQUAL TO 'CUP' 

HOVE 'C' TO AUX-FUNCTION 
ELSE HOVE '7' TO AUX-FUNCTION 

HOVE l TO AUX-UEVICE-NO, 
HOVl CURRENT-CUNT-COUE TO CONTINUOUS-OUTPUT-CODE, 

LXTERNAL-TERHlNATIONo 
HOVE 'E' TO TERHINAT!ON-INOILAlORo 
HOVE 'PRINTU' TO SUCLESSOR-IDo 
CALL 'RETURN', 

PROOUCT-PROC, 
HOVE K-ORDER-ENTRY TU CURRENT-ENTRY-NO, 
HOVE K-ORDER-ENTRY To FILl-KEY-2, 
ADO l TO F1LE-KEY-2o 
HOVE RECORD-ARlA TO PRODUCT-RECOROo 
ADO SUllTOTAL To CURRlNT-TOTALo 
HOVE PRODUCT To P-llRANQ, 
HOVE UNIT-COST TO COST, 
HOVE AMOUNT TO NUHo 
HOVE SUllTOTAL TO P-SU8TOTALo 
HOVE NEWLINE-A TO NEXTLINE-2, 
HOVE CURRENT-CONT-COUl TO CONTINUOUS-OUTPUT-LODE, 
HOVl 5'1 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA, 
GO TO CREATE-CONTINUOUS-OUTPUT, 

TOTAL-PROCo 
IF INPUT-TOTAL lQUAL TO 0 HOVE CURRENT-TOTAL TO !NPUT-TOTALo 
HOVE SPACE TO VALIDITY-CHAR. 
HOVE INPUT-TOTAL TO H-TOTAL• 
IF INPUT-TOTAL NOT EUUAL TO CURRENT-TOTAL 

MOVE '*' TO VALIOITY-CHARo 
HOVE TOTAL-POS TO CURSOR-POSo 
HOVt 22 TO TtXT-LENGTH IN OUTPUT-MESSAGE-AREA. 
HOVl 0 TO CURRENT-TOTAL• 
GO TO CREATE-CONTINUOUS-OUTPUT. 

OEL-NOTICE, 
lF DEL-NOTICE-STATUS EQUAL TO SUCCESSFUL•DEL-NOTICE 

GO TO POSITION-FlLEo 
OUTPUT-ERROR. 

HOVE ERROR-POSITION TO POSITION-II, 
HOVE 'OUTPUT ERROR WHILE TRYlNb TO PRINT ORDER# ' TO 

HEADER-II, 
HOVt CURRENT-OROER-NU TO ORDlR-'lo 
MOVE 57 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA, 

DESTlNATlON-OETERHlNATION. 
lF lNIT-TERH NOT EUUAL TO LOW-VALUES AND SPACES AND 

SOURCE-TERHlNAL-10 
GO TO SWITCH-ERROR-MSG, 

HOVt 1 TO llREAK-HOOE, 
IF ERROR-INO EUUAL TO LOW-VALUl GO TO EXTERNAL-TERMINATION, 
IF ERROR-INU EUUAL TO l GO TO NORHAL-TERHINATlON. 

A~NORHAL-TERHlNATlONo 

HOVE 'S' TO TERMINATION-lNOICATOR, 
CALL 'RETURN', 

SW!TCH-ERROR-MSG. 
HOVE lNIT-TERH TO DESTINATION-TERMINAL-IO, 
CALL 'SENU' US!NG OUTPUT-MESSAGE-AREA, 
IF STATUS-CODE NOT E~UAL TO 0 GO TO A8NORHAL-T~HHlNATlON. 

Figure B-25. Sample Action Program PRINT Performing Continuous Output 
(Part 5 of 6) 
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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 

J 

ISSUE 
BREAK MODE 
MESSAGE-6 

] 

ISSUE 
RESUME 

MODE 
MESSAGE 

] 

BUILD 
MESSAGE-7 

l 

BUILD 
MESSAGE-8 

I 

BUILD 
MESSAGE-9 

I 

ISSUE 
MESSAGE-9 

] 

BUILD AND 
ISSUE 

MESSAGE-10 

U0.5!>8 
U0.5!>9 
U0.5bU 
003&1 
00.5&2 
U0.5&3 
U03&'1 
UU.5&5 
UO:S&& 
UO:Sb 1 
UO.Sb8 
003&9 
UO.HU 
U0371 
U0.572 
UO.H3 
003711 
00315 
00.57& 
00.517 
00378 
uu .579 
U0.580 
00.581 
U0.382 
UU.583 
U0.58'1 
U0.585 
0038& 
UU.587 
UO:St18 
UO.S89 
UU3'1U 
UO.s'll 
00.S92 
UO.S9.S 
U039'1 
UO.S'I~ 

uo .511& 
00.597 
UO.S'l8 
003'119 
OOllUU 
UOllUl 
UU'IU2 
UU'IU3 
UOllO'+ 
OQ'IU5 
OO'IOb 
UO'IU 1 
UO'IUtl 
UiJ'+09 
UO'llO 
00'111 

CRtATE-NULL-HSG. 
HOVt LOW-VALUE~ TO Dl~TINATION-TtRHINAL-10• 

HOVt NEWLINE.-A TO PO~ITION-'+. 

HOVE 8 TO TEXT-LENbTH IN OUTPUT-HESSAGE-AREAo 
NORHAL-TERHINAllONo 

HOVE 0 N• TO TERHINAllON-INUICATOR. 
CALL "RETURN•. 

ENu-oF-F ILE· 
HOVE 1 TO ERROR-IND. 
HOVE ERROR-POSITION TO POSIT!ON-So 
HOVl 0 PRlNT COHPLETlU Al ' TU HEAOER-5. 
HOVE PRINl-UESl tO ltRH-NAHE. 
HOVE 31 TO TtXT-LENGTH IN OUTPUT-HESSAGE-AREAo 
GO TO DtSTlNATION-DElERHINAlION. 

BRtAK-TRANS. 
HOVl 1 TO tlREAK-HOUE. 
HOVE 'tlRlAK E.NFORCEO - RESUHl RtQUIREU TO CONTINUE PRINTING' 

TO BRlAK-OUTPUJ. 
HOVt bl TO TEXT-LENbTH IN OUTPUT-Hl5SAGE-AREA, 
bO fO EXTERNAL-TERHINATION, 

Rl~UHt-TRANSo 

lF tlREAK-MOUE lQUAL TO 0 GO TO RESUME-ERROR. 
HOVt 0 TO tlREAK-HOOEo 
IF A-OROlR-NO tOUAL TO LOW-VALUl~ OR SPACE~ 

~O TO POSITION-FILE. 
MOVl A-ORUER-NO TO FlLE-KEY-1. 
HOVt 0 TO fILl-KlY-2o 
HOVl 0 TO CURRlNT-TOTALo 
GO TO POSITION-FILE. 

RE:.UHE-ERROR, 
HOVE ERROR-POSITION TO POSillON-7, 
HOVE 'RESUHE INVALID - IGNORlU' TO RESUHE-tRROR-OUTPUT. 
HOVl .52 TO TEXT-LENGTH IN OUTPUl-HES:.AGE-AREAo 
GO TO NORMAL-TtRHINATlON, 

ENO-TRANS, 
HOVE ERROR-POSITION TO POSlTlON-8. 
HOVE 'PRINT TRANSACTlON ENDED' TO END-OUTPUT. 
HOVE 31 TO TE.XT-LENGTH IN OUTPUT-HESSAGE-AREA. 
GO TO NORHAL-TtRHINATlON. 

INPUT-ERROR. 
HOVE 'INPUT IN ERROR - PRINT NOT BEGUN' 

TO INPUT-ERROR-OUTPUT. 
UlL-NOTlCE-EkROR, 

HOVE 2 TO lRROR-INOo 
HOVl ERROR-POSITION TO POSlTlON-9, 
HOVE '10 TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA. 
GO TO OESTlNATlON-DETlRHINATlONo 

FILE-ERROR. 
HOVE 2 TO ERROR-IND. 
HOvt ERROR-POSITION TO POSlTION-lOo 
HOVE 'FILt ACCtSS tRROR - TRAN~ACTION TERMINATED' 

TO FILE-ERROR-OUTPUT. 
HOvt 5D TO TEXT-LENGTH IN OUTPUT-MESSAGE-AREA. 
GO TO DESTINATION-DETERHINATlONo 

Figure B-25. Sample Action Program PRINT Performing Continuous Output 
(Part 6 of 6) 
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CONTINUOUS OUTPUT IN COBOL: PRINT PROGRAM 

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 If the PRINT program receives an unsuccessful delivery notice, it 
does not terminate immediately but first reports an output error 
to the terminal operator and allows him to control further output, 
terminating in external succession to await his response. He may 
respond by breaking off, resuming, or terminating the transaction 
normally . 
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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 8-25). 

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 

COP 

355). 

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 BEGIN 1 action 
program as output-for-input queueing. The input message 
received by PRINT from TRM 1 contains the transaction code that 
initiates the PRINT transaction at TRM5. 

If the terminal operator at TRM 1 entered the sample message 
shown in 8.5, the message received by the PRINT action 
program is: 

PRINT ORDFILE 5732468 TRM1 COP 

• 
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• 

• 

UP-9207 

Processing PRINT 

Input message without 
COP 

Receiving CONTINUOUS­
OUTPUT-CODE 

SPERRY UNIVAC OS/3 B-63 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

CONTINUOUS OUTPUT IN COBOL: DESCRIPTION 

On initial activation, PRINT passes control to the BEGIN-TRANS 
routine, which initializes certain fields of the continuity data area 
and work area and validates the name of the file to be processed 
(lines 259-268). BEGIN-TRANS positions the file for sequential 
processing and, retrieving a record (lines 269-275), processes it 
and the input message (lines 279-286). It forms a customer 
record, (lines 287-300), a product record, (lines 311-324) or a 
total record (lines 325-334), in the output message area; control 
then passes to the CREA TE-CONTINUOUS-OUTPUT routine (lines 
301-306). 

Here, if the terminal operator did not key in COP to direct the 
output message to a communications output printer, the routine 
moves the hexadecimal value C3 to the AUX-FUNCTION byte of 
the AUXILIARY-DEVICE-ID field in the OMA header (line 303). 
This causes the output message to be written as continuous 
output on the screen of the originating terminal. Otherwise, line 
304 moves the hexadecimal value F7 to this byte, to cause 
print-transparent continuous output on a communications output 
printer, and line 305 moves a 1 to the AUX-DEVICE-NO byte of 
the AUXILIARY-DEVICE-ID to specify the COP relative number as 
defined in the ICAM generation . 

Line 306 moves into the CONTINUOUS-OUTPUT-CODE field of 
the OMA header a 4-character value (represented by the current 
order number). After an attempt is made to deliver the message 
as specified, this 4-character value identifies this output message 
when received in the 5-byte input message that IMS creates for 
the next activation of PRINT. 

After specifying external succession (line 308) and moving its 
own program name into the SUCCESSOR-ID field of the program 
information block (line 309), PRINT terminates to await 
reactivation by action scheduling. 

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-ST A TUS) against the value 'A'. This value, which it 
has established for the constant SUCCESSFUL-DEL-NOTICE in a 

Successful delivery 

Unsuccessful delivery 

77-level entry in the working-storage section (line 10), is the 
translated value for a successful delivery notice status 
(hexadecimal 81) reported to IMS by ICAM. On successful 
delivery, it resumes processing. If delivery was unsuccessful, 
PRINT does not attempt to determine the reason but sends an 
error message to the terminal operator. If an initiating terminal is 
specifed in the input message, PRINT sends error messages to 
that terminal. 
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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: 

• it receives an unexpected input message on activation (line 
258); 

• the terminal operator attempts to access some file other 
than ORDRFIL (line 268); 

• an unsuccessful return was made to the ST A TUS-CODE field 
of the program information block after issuing the GET 
function to ORDRFIL (lines 280-283); 

• any of its error or warning messages switched to the 
terminal operator were not successfully sent (line 357). 

PRINT sends a message to the terminal operator before 
terminating when the operator enters the wrong file name (line 
397) or there is an error on the GET function (line 405). 

• 

• 

• 
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OVERVIEW OF BAL ACTION PROGRAMMING EXAMPLES 

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

C.1. DESCRIPTION 

ACT3 action program 

SUPPLY action program 

APCHKS action program 

Appendix C contains compiler listings of three action programs. 
These examples illustrate complete action program coding for 
simple and dialog transactions including the use of delayed 
internal succession. In addition, an IMS configuration supplies the 
parameters needed to run these action programs. 

The ACT3 action program processes a simple inquiry transaction 
to retrieve the capital city name of the state entered at a 
terminal. The program terminates normally by default. 

The SUPPLY action program, a more complex application, can 
terminate normally by default or abnormally by moving an 'S' to 
the TERMINATION-INDICATOR after determining that an S was 
entered as input. SUPPLY processes two successive simple 
transactions. 

The APCHKS action program inserts or changes records entered 
at the terminal and uses delayed internal succession to call the 
APITMS action program. The 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 
transaction 

Action program, ACT3 (Figure C-2), processes a simple 
transaction. After receiving a transaction code of 'C' and the 
state name in its input message area (see Figure C-1, line 1 ), 
ACT3 issues the ZG#CALL GET macroinstruction to retrieve the 
capital name from the ST ATE file (Figure C-2, line 31 ) . 
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Terminal entry used 
as record key 

Successful status code 

Line 1 C ALASKA 

Line 2 CAPITAL: JUNEAU 

Figure C-1. Terminal Entry and Output Message for ACT3 Simple Inquiry 
Transaction 

Here, ACT3 uses the state name entered at the terminal as a key 
to retrieve that state record from the ST A TE file. 

If IMS returns a successful status code of 0, ACT3 then builds 
the output message (Figure C-2, lines 32 and 36-44) by setting 
the 4-byte DICE sequence (line 36) and moving the MSGCON 1 
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 1/0 error (a status code other than 0 or 1 in this 
action program) after ACT3 issues the ZG#CALL GET 
macroinstruction, ACT3 moves MSGCON3 to the output area 
(line 55), and sends the message,'1/0 ERROR', to the terminal on 
normal termination (line 63). 

Invalid record key 

Default for termination 
indicator 

Default for destination 
terminal identification 

If IMS returns a status code of 1 (line 50), ACT3 moves 
MSGCON2 to the output message area and terminates normally, 
sending the error message 'INVALID STATE NAME' to the 
terminal (line 52). 

Notice that because N is the default value for the TERMINATION­
INDICA TOR field (ZA#PSIND) in the program information block, it is 
unnecessary to move the value 'N' to ZA#PSIND to terminate this 
transaction normally. 

Because a specific value is not moved to the DESTINATION­
TERMINAL-ID field (ZA#ODTID) of the output message area, the 
output message is sent to the source terminal. Also, because ACT3 
doesn't move a specific length to the text-length field (ZA#OTL) in 
the output message area, the text length of the output message is 
taken from the value configured on the OUTSIZE parameter for this 
action. 

• 

• 

• 
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(1-3) 

(4-9) 

(11-30) 

(31-32) 

(34, 
36-43) 

(44) 

(46-5 7) 

(58) 

(59-64) 

(66-81) 
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TERMINATE 
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SIMPLE TRANSACTION IN BAL: ACT3 PROGRAM 

LIN[ S.OURCE ST A,Hi'IEt-1 T OS/3 ASll 

PRit.l NOGEN 
ACJ3 ST Al<T 0 AClION PP.OGRAM [hTRY PO!NT 

3 * ALLOCATE REGISTERS TO COVER: 
4 USING 
5 USING 
6 US Il'IG 
7 us u,i; 
8 USING 

•,2 
ZA#DPlB 1 3 
ZA#IMli,'I 
WO~K • '.: 
ZAllOHlioo 

THIS ACT!ON PP.OGRAM 
THE PROGR"M !NEORMAT!ON BLOCK 
THE IN~UT MESSAGE AP.EA 
THE olO ~K AREA 
THE OUTPUT MESSAGE AREA 

9 * INlTlALlZE 
10 
11 * 12 * 13 * 14 
15 'I< 

16 * 17 'I< 

18 
19 * 20 * 21 * 22 * 23 
24 
25 * 26 
27 * 28 
29 * 
30 * uE T 
31 
32 
33 * 
34 

ST~ 1'1,12,121131 

LR 2' 15 

LK 3.,6,0 ll) 

LA 10,SA~EARlA 

ST Hl,81,131 

ST 13 ,'I I 1 1J) 

LR 13.10 

SAVE ACTION SCHEOUL!NG rEGISTE~S 

RD$ CCNTA!NS SAVE AP.EA ADDRESS WHEN 
CONTROL !5 PECE!VElJ BY 
AC 1 ION PP.OGRAM• 
ESlABL~SH AODPE$SAS!L!1Y FOR ACTION 
PRQGRAH. P.F~ COMTA!NS lMTRY POINT 
ADCRESS UHEM COMTP.OL !! RECEI~[O 
3Y ACT iDrl PP.DGRAM. 
ESlABLlSH ADDP£SSAB!L!TY FOR 
AC~IYAT!QN P.ECOPD. Rl~ co~TAINS 

PAhAKETEP. LIST r.oaF.ESS NHEN CONTROL 
IS RECC!'IED BY 
AC 1 ION PP.t'GP.AM~ 

GEl ADDP.ESS OF ACT3 SAVf AREA 
SET FORWAP.D POINTER FRO~ ACTION 
SCHEDUL!tlG $AVE l RU 
SET B"CKWAR~ PO!NTEP TO AClION 
SCHEOUL!NG ~AVE AP.EA 

MA~E ACT3 SAVC A~[A THE CURRENT 
:>AVE ARE A 

STATE ~ECORD F~OM FILE USING STATE ~AME KEY IM !NPL! i'IESS~5[ 

ZG#CALL GET,ISTATE 1 iiECORD.1 S~KEYI !S$U[ CALL 10 IMS 
CLI ZA#PS.C•l 1 ~ TEST STATUS COO[ RETURNED IN P~OGRAM 

INFCRMAT!ON BLOCK LY !MS 
SNE ERROR NO~-ZERO MEANS ERPOR 

35 
36 

* BUILD OUTPUT MESSAGE 

37 * 
38 * 
39 * 
40 
41 * 

"V C OUlTf XTI '11 ,NE ~LINE PU 1 OE VICE HIDEPENlJ(N'!' CONTROL 
CHARACTERS !NTO MESSAGE TO CLEAR 
TO ENO OF L!NE t.ND POSITION TO 
BE~INNlNG OF N£ZT L~N[ 

DUTTEJT+qlL"MSGCONl),~S~CONl PUT JEXT CONS!ANT INTD 
MESSAGE 

42 * PUT CAPITAL NAME lNlQ MESSAGE 
43 l'!VC OUTTE H+'l+L 0M ~GCONl IL 'SCAPIT"L ), 1 S'C"P!TllL 
44 B T[RH 
45 '° PPOCES:> ERROR 
46 ERROR MVC OUTTEJTl'll,NE•LINE 
47 * 
48 * 
49 
50 

CL I 
BNE 

ZA#PSC+l 11 
I OERR CR 

~LE~R TO ENC OF L!NE ANO 
POS!TION TO BEGINNING 
Of ~IEXT LH•f 

TE$T S!ATLS CODE 

51 * 
52 

ONE MEANS IMVAL!O KEY 

53 * 
54 

"YC ouTTE~T+41L"MSGCON211~SGCONZ PUT"!NVAL!C STATE NAME" 
HllO MESSAGE 

3 TERM 
55 IOERROR ~YC OUTTEJT+'llL"MSGCON3J,MSGCJN3 PUT "IO ERROR• INTO 
56 * 1'1ES$AG£ 
57 * TER11INATL EXECUTlO;>j OF ACT 10N PROGRAM BY PETUPN CALL TO !f'S. 
58 TE~M ZG•CALL REIURN 
59 * COl~STANh 
60 STATE OC CL 7°5 JATE • I SAM F!LE N" !'1[ 

61 MSGC.JNl DC C"CAPITAL" 
62 llSGCONZ DC C0INVALIO STAlE NAME• 
63 llSGCON3 DC C"!/O ERROR" 
64 NE .. LINE ZO#POSC 010 
65 * 
66 * ACTI\IATION RE.CORD 
67 :'.ll#CPlS 
68 ZlllulKH 
69 lCvD~ DS x 
70 OS. x 
71 SNll[ Y OS XL4 
72 ;.;QRK DS.ECT 
73 Rl:CORD EQU * 
74 SNAML OS XLl'I 
75 S.PQP DS. XL8 
76 jCAP ITAL OS XL25 
77 ~A\tE AREA !:'JS !SA 
78 PUST OS. 4A 

79 Zll #00/IH 
so OUTH.XT DS XL'12 
81 ENU 

ICAM PROCEDURE ro GENERATE ~ICE SEQUENCE 
FJR NE~ LINE CONTqOL U!TH CLEAR 

LEFINIT! ~N 

TRANSACTION COOL: 
SPA CE 

STIAT£ NAME KEY 
WORK AREA 

STATC NAME 
STATE POPULAlION 
STAT~ CAPITAL 
REG! SH.R 5,AVi: ARC~ 

PARA~EJER LIST REfEP.EMCE BY ZGnCALL MAcno 
Of'A 'ONTROL ~EADEP 
OU.lP~T MESSAGE TLXT APEA 

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, SUPL Y 
(Figure C-3), the SUPPLY action program returns the screen 
format (Figure C-4). The operator enters a TYPE code of I or G 
indicating the type of changes made, a branch number for the 
branch company being charged, and the amount (SUPPLIES) 
charged for supplies (Figure C-5). 

SUPLY 

SUPLY 

BRANCH 
[ ] 

Figure C-3. Initiating the SUPL Y Transaction 

TYPE[ 

SUPPLIES 
] 

COPY PAPER 
]< > 

Figure C-4. SUPPLY Action Program Screen Format Return 

SUPLY 

BRANCH 
[015] 

TYPE[!] 

SUPPLIES 
[ 1250 ] 

COPY PAPER 
]< > 

Figure C-5. Reinitiating the SUPL Y Transaction with Input Data 

• 

• 

• 
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• 

• 
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Verifying data and 
creating a record 

SPERRY UNIV AC OS/3 C-5 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SUCCESSIVE TRANSACTIONS IN BAL: DESCRIPTION 

Next, he places the cursor and presses the TRANSMIT key. This 
reinitiates the SUPL Y 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 

BRANCH 
[ l 

ANNISTON 

TYPE[!] 

SUPPLIES 
l 

COPY PAPER 
]< > 

Figure C-6. Output From Second SUPL Y Transaction 
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ST ART "SUPPLY" 

(2-13) PROGRAM AND 
ALLOW MACRO 

EXPANSION 

ALLOCATE 
REGISTERS 

FOR INTERFACE 
(14-30) 

AREAS 

INITIALIZE 
REGISTERS FOR 

"SUPPLY" 
(31-47) 

PROGRAM 

VALIDATES 
CONDITIONS 

FOR OPEN 
(52-64) 

ROUTINE 

OPEN 
ROUTINES 

(65-74) 

e 

LINE SvU~Cl STAHMl'IT OS/ 3 ASM 

2 SUPPLY STARl 0 

j ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 • • 

5 * AUlHOR PAM ~Ull * 
b * DATE J5/0~/7b • 
1 * Sill bAY L lAYLOR, INC * 
8 * FUNClION THIS PROGRAM Will RE USEO lO ENlER SUPPLY * 
9 * CHAWG(S ANO VERIFY lH( lNFORMAllON. • 

IJ * ***** C H A N G E L 0 G ****• • 

11 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 13 PRINl GEN 
14 * [STABLISH REblSTlR [~UATlS 
15 RO [OU 0 
10 RI rou 1 
11 R2 [OU 2 
18 R3 (OU 3 
19 Rq EOu 4 
20 R5 EQU 5 
21 Rb EQU b 

22 R7 EQU 7 
23 RA EQU 6 
24 R'I 
25 RI u 

R 11 
RI2 

2b 
;n 
28 Rl3 
29 Rl4 
30 RI~ 
31 • 
32 
33 
3q 
35 
3b 
37 • 
38 
3'I 
4;) 

41 
qz 
qJ 
4'1 
q5 
fib 
q7 

EQIJ 
(QlJ 

EOIJ 
Ecu 
[OU 
fou 
fQU 

USING 
USING 
USING 
ushG 
USING 

s 111 
LR 
LM 
LR 
LA 
LA 
LA 
ST 
SJ 
LR 

9 
10 
I I 
12 
I 3 
1q 

15 
PROGi< AM COVEil i Nb 
•,R2,R3 
lAaOPJB,R9 
l U IMH ,R JD 
wORll,Rll 
lA#OMH,Rl2 
IMS INHl<FAC[ 
RJll,Rl2,121iH31 
R2,Rl5 
~9,RJ2,0IRI I 
R3,R2 
R3.11R31 
k3,40951,R31 
R7,SAV[ 
ld,8t.Rl31 
R 13 •II I, fi 7 I 
1113 ,R7 

Pl<OGRAM C!iVER 11 
Pl<OGRAM CGVER 12 

INTERNAL ~UPROUllNE 

l/0 NORMAL R[lURN 
I/O ERROR RETURN 

ll'IKAG[ 

CCJA COVER IOPlJONAL I 
PlB COVER 
IHA COVCI< 
WORK COVL~ 

011A COVER 

PROGRAM CO'.:IE 
PlB 
JMA 
wORK 
OH A 

SlOR[ REG IN CALLS' SAVf 
THIS PROGl<A~ AOORlSS 

COVER IMS AREAS 
PROGRAM SECCNL COVER 

Al.JO llJ9b 
lHIS PROL~Al1 SAVE AREA 

AR£ A 

PUT AOOR 1HIS SAVE IN C-LLS' SAV[ 
PUT CALLS' SAV[ AOOR IN lHIS SAVE 
SC l REG 13 FOR THIS SAVf AR[ A 

~9 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
50. CHECK SECURllY rcR OpfN • 
51 
52 
53 
5~ 

55 
5b 
57 
58 
59 
bO 
bl 
62 
63 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

bll 
65 OPr.ulO 
bb 
61 
b8 
b9 

70 
71 
72 OPNL20 
73 
711 

MVC lASKEYl81,BlANK 
~vc lABKEYc31.=c•rsa• 
MVC 1ABKEYt3121,=C'SC' 
LA R7,0PN02(:. 
BAL Rb,JABGEl 
Cll lABSTs.c• • 
BNE OPNO.<O 
MVI wORKl,X•wo• 
MVC wORKl•IC11,wORKI 
MVC oORKl•RC21,lA#IS1I0•2 
PACK wORKl•6121,wORKl•8121 
CVB Rb,WORKI 1ERMINAL I 10 
LA R7,TERMTAB-4 lhll l[RMINAL 
LA R7,410,Rll N[Xl l£R11IN•L 
BCl W6,0PNOJL NOl TERMINAL 
CLC GCJ,1<71,=C' 
BE OPN020 

81NARY 
FIELDS ADDRESS 
F IEL OS 
Fl(LO-GCl NLXT 

MVC WH0131,01R71 
CLC 311,R71 1 Ll~l1 

SAVE USEtl INITIALS 
OV[R LJMil"> 

BNH SlARlOOO 
MVC HSGOUllL11SG21,MSb2 "APPLICATION NOl OPEN" 
MVC lAI01Ll21,=YtO•LHSt2•-I 
B TERM 

Figure C-7. Sample BAL Action Program SUPPLY Processing 
Successive Transactions (Part 1 of 9) 

• 

• 

• 
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• 
(79-85) 

(89) 

(93-100) 

(104-106) 

• 
(118-126) 

• 

BUILD SCREEN 
FORMAT AND 
OF TEST SIZE 

OUTPUT MESSAGE 

VERIFY 
INPUT 
FIELDS 

VERIFY TYPE 
CHANGES TO 

BE MADE 

VERIFY 
BRANCH 

ACTIVE OR 
NOT 

SUPPLY 
CHARGES 

SPERRY UNIVAC OS/3 C-7 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SUCCESSIVE TRANSACTIONS IN BAL: SUPPLY PROGRAM 

7& ·······························$······································· 71 • uETERHINE ACTION 

78 ···········································*··························· 79 51AR1COO [QU • PkOCE5S H[SSAGf 
80 BAL Rb,SCREENO HOVE SCREEN FORHAl 10 OHA 
81 CLC iA#ITLl21,=Yl1RA~LEN-HSGIN•4•41 

e2 BNH T ERH 
83 CLC ZAIITLl21,~YITLlN-HSGIN•4•41 

84 BNL VERJfYCO 
85 R TOO SHORT 
6& • 

B1 •••••••••••••• VERIFY lNPul FIELDS 
Si! • 
89 VftlffYOO EQU 
9il • 
91 •••••••••••••• 
92 • 
93 HVC 
94 CL l 
95 BE 
9b Cll 
91 BE 
98 l'IVl 
99 MY I 

100 MY l 
101 • 
102 •••••••••••••• 
10 3 • 
lr4 V[ RJFY05 EilU 
105 "VC 
!Db l'IVC 
107 l A 
108 BAL 
1C9 ~vc 

110 Cll 
l ll B NE 
112 A 
113 NOGUT '1VI 
114 MVJ 
115 MVl 

llb ···········$~· 
1 J 1 • 
118 VElilfYlG Eeiu 
119 '1V( 
120 LA 
l?l LH 
122 BAL 
12~ Bl 
124 "IV l 
125 MVl 
1 ?I> R 

VERIFY TYPE 

C TYPE ,I TYPE 
JTYP£,(•(,• 

~£RIFYC5 

JTYP£,C'l' 
VERlFYoS 
LBD11•2,X'IC' 
~8012•1,X 'lD' 
ERRSl,c•y• 

VERIFY BkANCH 

OBRCl31,l~RC 

BRKE YI 31, lh<C 
117,NCGOI 
h b ,BRCGl f 
OBRNAH[ 1 bll'IAM£ 
l:!RGL ,C' ' 
NOGOl 
V[RJFYIO 
DICED41•< .X'lC' 
C:.ICE042•1,X'l0' 
£RRSJ,C•y• 
ARE SUPPLY CHARGES 

0 SUPPLY, l SUPPLY 
Pl,ISUPPLY 
RO,=t-1•10• 
i<S,RJOll 
vEplFY2~ 

DICE043•2,k'IC' 
GlC[G~4•1 1 X'lD• 
l[PM 

JS RRANCH ACllVF? 

SHOI< ER~Or; 

NUMfllJf? 

Figure C-7. Sample BAL Action Program SUPPLY Processing 
Successive Transactions (Part 2 of 9) 
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~ 
COPY PAPER 

(127-159) AND "SUPPLY" 
CHARGE 
TESTS 

BUILD OUTPl.iT 
MESSAGE-6 

(160-162) 

BUILD OUTPUT 
MESSAGE-7 

(163-168) 

l 

BUILD 
(169-186) OUTPUT 

SCREEN 

TEST FOR 
(189-191) MESSAGE 

TOO SHORT 

TERMINATE 
WITH 

SNAP DUMP 
(196-202) 

127 • 

128 •••••••••••••• 129 • 
130 VERUY2S EQU 
131 KVC 
132 LA 
133 LH 
13'1 BAL 
135 B2 
136 KV 1 
137 KV I 
138 8 
139 • 

1'10 •••••••••••••• I'll • 
1'12 VER lf Y 30 EQU 
1113 KVI 
11111 CLC 
1q5 ANE 
llib 01 
1117 • 

1118 •••••••••••••• 1119 • 
150 VCHIFY3S EQU 
151 CLC 
152 BNE 
15.! 01 
1 Sii • 
15S •••••••••••••• 
156 • 
151 EHDVEROG EQU 
158 CLI 
159 BNE 
1 bO '1VC 
1 bl MVC 
162 B 
lb3 lllEXlESJO EQU 
lb'I CLI 
lb5 BNE 
lbb '1VC 
lb7 '1VC 
11>8 B 
lb9 lNSLRlS.C 
17U 
171 
172 
173 
17,. 
175 
176 
177 
178 
179 
180 
181 
182 
183 
1811 
185 
186 

CQU 
CL! 
BE 
MVC 
'1Vl 
MVI 
MVC 
PACK 
PACK 
BAL 
'1VC 
MVC 
LA 
BAL 
MVC 
MVC 
MVC 
B 

IS FlLM NUMERIC? 

• 
ocP.ICP 
R 1, ICP 
ll 0 • :H • 10' 
R5.RJOO 
VERIFY30 
OICE0 .. 5•2,x•1c• 
OICCO'lb•l .1•10• 
l[RM 

A RC S.UPPL Y CHARGES ZERO? 

• 
1cs1.x•oo• 
1suPPLY•1c91,=c•ooooooooo• 
VERJrY35 

IS. COPY PAP[R ZERO? 

• 
ICP•1191.=c•ooooooooo• 
E lllDVEROLI 
1cs1.x•110• 

l[Sl CONDlllONS. FOR lRROR 

• 

SEl Bil FOR SUPPLY:G 

lESt,x•tL• ARE RolH Z[hO? 
NCXlESTO ~0-SEC IF lllEJTHER ARC ZERO 
HSGOUllLMSGbl,MS.Gb BOTH ZERO 
ZAI01LC21,:YCO•LMSGb•'ll 
HRH 
• 
1cs.t,x•oa• 
J NSERlSC 
MSGOUlllMSGfl,HS.G7 
ZAIOlLl21,=vco+LMSG7•1il 
J[RM 

• 
[RR S. l, C • Y' 
lERH 
wH'Pf ,JlYPE 
wSlATUS.,t • • 
WRECIO,C'R• 
wBRC,TBRC 
WSUPPLYCSl,l~UPPLY•lC91 

WCPl51,ICP+l191 
Rb,OAYllHE 
loTRllHE ,HH'1H 
WlROATE ,YYMHllO 
R7,ABlERH 
l<b,OHINS.Rl 
0BRCl3J.l!LANM 
OSUPPLYllOl.BLANM 
OCPllOl,bLAlllK 
HRH 

187 
188 
189 
190 
191 

••••••••••••••••••••••••••••••••• 
o HESS.AG[ 100 ~HORl 
lOOSHORl HVC MSGOUTILMSG31,MS03 CUPSOR REPOSlllONE~ 

'1VC ZA•01Lt21,:Ylu+LHS.G3+41 
B l[RH 

192 • 
193 • 

19 .. •••••••••••••• 195 • 
l9b H RM 
197 
198 AAJ[R" 
199 GOBACK 
20D•GOBACM 
201• 
202• 

CLl 
BNE 

ISNAP 9 C•~· 

bOBACM 
MVI lAIPSINO,C'S.• 
ZGICALL R[lURf'< 
OS. CH 
L 
BALR 

I 5,: V IRE TUR "I I 
I~ .15 

AS.K FOi> S.~AP? 

NO 
l[RHINAl[ WllH SlllAP 

Figure C-7. Sample BAL Action Program SUPPLY Processing 
Successive Transactions (Part 3 of 9) 
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• 

• 
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(202-255) 

(262-277) 

SCREEN OUTPUT. 
DA TE/TIME. AND 
RIGHT -JUSTIFY 

ROUTINES 

READ "T ABREC" 
FROM 

"TABLEMT" 
FILE AND PLACE 

ON "IOFILE" 
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20~ ··························~············································ 205 • • 
20& • JNl[RNAL ROUllNES • 
207 • • 

208 •••*•·································································· 209 • 
210 •••••••••••••• HOV[ SCRLEN 10 OHA 
211 • 
212 SCREENO [QU • 

Rb 9RbSAVl l 213 Sl 
2H 
215 
2lb 
217 
218 
219 
220 
221 
222 
223 
22'4 • 

HVC 
HVC 
HVC 
HVC 
MVC 
MVC 
HVC 
HVC 
L 
BR 

H SGOUl f LHE ADER I• SCRll N 
OLINE llLL INEl I 9llN[l 
OLJNE2!LLl~l21 9 LlNEl 
OLINE 3f LL !NU I +LI NE 3 
OLINE'41LLlNE'll,LlN£'4 
OLINE51LL1N£51 9 LJNE~ 
0LlNE61LLINEbl,LINfb 
ZAIOlLl'll,:YIENOSC~-SCRElN+'ll 

R6 9R6SAVL 1 
R6 Rl lURN 

225 •••••••••••••• DAlEJllHl SlAMP •••••••••••••••••••••••••••••••••••••••• 
22& • 
227 DAY lJ ME 
228 
229 
230• 
2 31 • 
232+ 
233 
23'4 
235 
23& 
237 
238 
239 
2'40 
2"1 
2'42 

fQU • 
Sl R6 9RbSAVE2 
GE 11 HE S 
OS C.H 
SR I 9 1 
SVC 7 
Sl R0 9W0RK1 OA1£-0YYHHOO+ 
UNPK w0RKl+'1171,WORK11'11 
HVC YYMM001bl 9WORKl•5 
01 YYMM00•5 9X'f0' 
Sl Rl+WORKl Tl H[ -CHHMHSS+ 
UNPK WORKl+'1171,WORKlf'll 
MVC HHHMl'll,WORK1+5 
01 HHMM•3.x·r~· flx ZON[ 
L R6 9RbSAVL2 
BR R6 

2'13 •••••••••••••• 

2"" • 
RIGHl JUSllfY •••••••••••••••••••••••••••••••••••••••••• 

2'15 • 
2'16 • 
2'17 • 
2'18 RJOO 
2'19 
25il 
251 
252 
253 
25'1 
255 
25& • 

ORG 
LA 
DC 
EXlRN 
L 
BALI~ 

llR 
BR 

= fllLD LENGTH I LA RO,=H'XXXX' I 
= ADDRESS OF rJELO 

REGlslER 0 
REGISTER I 
R[GJSHR I~ = ,. 
R13 9 SAVE 
DYIOI 
MODRJI 
Rl5,=AIHOORJll 

RETURN SlATUS COO[ f ZEROES Ir NO ERROR I 

LOAD ALDRESS or PROGRAM SAVf AREA 

Rl'l,RJS BRANCH 10 wJ 
R15,R15 SET CONOlllON (00[ FOR ERRORS 
R5 

257 •••••••••••••• FILE J/O ••••••••••••••••••••••••••••••••••••••••••••••• 
258 • 
259 • 
260 • 
261 • 
262 HBC.[ l 
263 
2b'I 
265+ 
266• 
267• 
268• 
269• 
270• 
271• 
272• 
273• 
27'1. 
275• 
27b 
277 

lABLE MASTER l/O 

MVC lOKEYfkl 9 lAd~[y 
MVI lOKEY+8,C'G' 
ZGICALL G[T 911ABLEM1,TA8R(C,1ABKEYI 
OS OH 
LA IS 91ABlEHT 
Sl IS,PLISl+'l•fl-11 
LA 15+1ABR(C 
ST l5 9PL1Sl+'l•f<-ll 
LA lS+lABHY 
ST l5 9PLIS1+'1•15-JI 
01 PLIST+Q0(3-ll,X'80' 
LA J ,PLISl 
L 15,=vcc;Ell 
BALR 14 9 1!> 
MVC l0f}L[f71 9 TABlEM1 
B IOSTATU~ 

Figure C-7. Sample BAL Action Program SUPPLY Processing 
Successive Transactions (Part 4 of 9) 
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SUCCESSIVE TRANSACTIONS IN BAL: SUPPLY PROGRAM 

(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 

TEST 
DETAILED 

STATUS CODE 
AND BUILD 

ERROR MESSAGE 

TEST 
STATUS 

CODE 

278 • 

279 •••••••••••••• 280 • 
'1VI JOKEY•ls.c•1• 281 OHINSRl 

282 ZGICALL INSERl, lloH'HCl ,OTFREC I 
283• 
28'l• 
285• 
28&• 
287• 
288• 
289• 
290+ 
291+ 
292 
293 
294 • 

DS OH 
LA 15,TRANACT 
ST 15,PLIST•lt•ll-ll 
LA l'>.OTH'EC 
ST l~.PLIS1•'l•l£-ll 
01 PLJST•"•l2-ll,X'b0' 
LA l ,PLlSl 
L 15,:VIINSERTI 
RALR 14,IS 
'IVC I or ILE 171, lRA'lAC T 
8 IOSTATUS 

295 •••••••••••••• DRANCH MASTl~ 
29b • 
297 BRCLET >IVC 10K[Yl31,~PKtY 

298 ~VI IOK[Y•3,c•c• 
299 G£lbRC 
300•GElbRC 
301< 

ZGICALL G[T,IB"ANCH>l,BhR[(,RRK[YI 
OS uH I 
LA 15,BwANCHM 

302• ST 15,PLIST.'l•ll-ll 
303• LA 15,BWR[C 
304• ST 15,PLIST.1t•1;-11 
3cS• LA 15,B~K[Y 

30b• ST 15,PLIST.4•13-11 
307• 01 PLIST•'l•l3-ll,X'80' 
308+ LA l ,PL!Sl 
3o9• L lS,=vrGlll 
310• BALR 111,15 
311 MVC 10FlLEl71,~RANCHM 

312 B IOSTATUS 
313 • 
11~ •••••••••••••• I/O STATUS 
315 • 
3lb IOSTATUS EQU • 
317 CLI ZAIPSC+l,O 
318 BER Rb 
319 CLI ZAIPSC.l,l 
320 BER R7 
321 Cll ZAIPOSC+l,5 
322 BNE IOI 
323 IOO Cll IOCRROR,C'R' 
32'1 BNC I OA 
325 SR R10 9 R10 
32b BR R7 
327 JOA >IVC MSGOUTILHSGll,MSGl 

!.UCCESSFUL? 
Y( s 
NO-INVAL JO KEY? 
YES 
FILE NOT OErJNEO? 
Nu 
Rl TUR"? 
NC 
CLEAll RC 

32B >IVC MSGOUT•OMIFILE171,J0f TLE 
329 MVC ZAIOTLl2J,:y1Q•LHSGl•lll 
330 B TERM 
331 IOI Cll 2AIPOSC•l,b FILE CLOSED? 
332 BNE 102 
333 MVC HSGOUT+OHlHO•ll01 9 MlAVAl 
3311 B 100 
335 STSlRN DC C'Ol2345b789ABCOEFX' STATUS coor lRANSLATE TABLE 
33b 102 MVc IOSTSl'll,/AIPSC 
337 TR IOSlS,STST~N 

338 B ABTERH 

340 •••o•••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••• 
3'11 • PROGRAM CONSTANTS • 
342 •••v•••••••••••••••••••••••••••••*••••••••••••••••••••••••••••••••••••• 

Figure C-7. Sample BAL Action Program SUPPL V Processing 
Successive Transactions (Part 5 of 9) 
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UP-9207 

DESCRIBE 
MESSAGE AND 

(343-382) OTHER 

(387-410) 

CONST ANTS AND 
DICE VALUES 

DESCRIBE 
SCREEN 

FORMATS 

SPERRY UNIVAC OS/3 C-11 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

3113 1Ai>LEH1 DC 
31111 TRAl•ACl OC 
3'15 R~ANCHll DC 
3'1b BLANM OC 
3'17 MSG 1 DC 
3118 OHlFILE EQU 
3119 oc 
350 DC 
351 D"lHOll [QU 
352 oc 
353 DC 
3511 oc 
355 LHSLl [QU 
35b Ill AVAL OC 
357 llSGl OC 
358 oc 
359 oc 
3bD ll<!>GZ EQu 
lb! MSG3 OC 
3b2 DC 
31>3 DC 
3bll DH3DIC£ [QU 
3b5 DC 
3bb L"St,3 EQU 
367 MSl.,11 DC 
3 68 Mlf TE R" DC 
3t>9 oc 
370 MSG~ DC 
371 M'iub DC 
372 DC 
373 DC 
31'1 OHbl.JICl EUU 
375 DC 
31b lH5t,6 EQU 
311 MSl.>1 DC 
378 DC 
379 DC 
38J 01'<7UICE EUU 
381 oc 
382 LM~(,7 EQU 
3811 • 

SUCCESSIVE TRANSACTIONS IN BAL: SUPPLY PROGRAM 

C 'lABL[Hl • 
C'lRANACl' 
C 'BRANCHl1' 
CLbll • • 
X'IDGll8LllCllJ• 

CL 7 • • 
C •-FIL£ i.OT • 
•-HSG l 
c•C[fINEG 
C'lO IHS • 
x•10• 
•-HSGl 
C 'AVAILAbLE • 
x•10021BGllC110• 
C'APPLICATION NOT OPEN' 
x•10• 
•-HSG2 
X • 10021 BL 11 C • 
c•cuRSOR R[PuSITION[(J-R[lRANSMIT' 
x•10• 
•-HSC. 3 
x •1002011;.c• 
•-HSG3 
c• MESSAGE Fk011 l[RHINAL-' 
CL5 • • 
CL28'•' 
CLt>O• • 
x•100218 ... 11c• 
C'NO DATA [NJ[R((J - RfE~lER 

x•10• 
•-MSGb 
x •10D2011i..o• 
•-HSGb 
x•IDD21a.:;11c• 
C'ONLY SuPPLlES UQ CCPY PAP[H VALID - R[(NTLR' 
J(. 10 • 
•-1'1SG7 
x•1002c11i..o• 
•-MSG 1 

385 •••••••••••••• sCRElN FORHAl •••••••••••••••••••••••••••••••••••••••••• 
38b • 
38 7 SC RE EN 
388 OOICEO 
389 
390 
391 LHEAOER 
392 LI NEl 
393 
3911 
395 
39b 
397 
398 
399 
1100 
110 l 
1102 

DL8ull 
OOlyPf 
DRllUl2 
LLINEl 
LI Nl2 

lf03 Lllr.£2 
'1011 LI Nl 3 
1105 
'I Ob 
1101 
'IC8 
1109 
1110 

EQU 
oc 
DC 
DC 
EQU 
ORG 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
EQU 
ORu 
DC 
EQU 
ORG 
DC 
DC 
DC 
DC 
DC 
DC 

.. 
x • 1 DD2000 I' 
x•21011• 
XL!B•oo• 
•-SCREEN 
• llllllllllllllll1l1lllllllllllllllllllllllllllllllllll 
c•suPLY' lRANSACllON COO[ 
Clll • • 
x 'GE• 
C'lYPE' 
X '77D!>~A(;f' 
CL I' • 
X'OElff' 
+-Lil'IEl 

SlARl PRuTECT FIELP 

lAH-LB-ENO PkOTElT 

ST PROHCT-RR 

• 222222222222222222222222222222227222222222227222222222 
CL 1113 • ' 
•-LI NE 2 
• 3333333333~3333333333333333333333333333333333333333333 

c• BRANCH' 
CLb' • 
C •SUPPL ll S • 
CL9' • 
c•coPY PAP[K' 

Figure C-7. Sample BAL Action Program SUPPLY Processing 
Successive Transactions (Part 6 of 9) 



UP-9207 SPERRY UNIVAC OS/3 C-12 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SUCCESSIVE TRANSACTIONS IN BAL: SUPPLY PROGRAM 

(411-435) 

(589-603) 

(607-631) 

DESCRIBE 
SCREEN 

FORMATS 

DESCRIBE 
WORK AREA 

SPACE 

DESCRIBE 
RECORDS 
USED BY 

"SUPPLY" PROGRAM 

q11 LLJNE3 EOU •-LINE3 
1112 LlNlll OR& • qq111111111111qq111111111111411111144411q4444qqqq11qqq111144441111111144441144 
1113 DDICEO'll DC x•27054Aor• TAti-LB-fND-P~OTECT 

qlll DOBRC DC CL3• • 
•ls DDICE0112 DC x•oc11r• RB-ST ART PROTECT 
q)b DC CLll• • 
1117 DDICEOlll DC x•27054AuF' 
q)8 OOSUPPLY DC CLIO• • 
1119 o0 1cro11• oc x•oc11r• 
•20 DC CLS· • 
q21 OOICE0115 oc x•270511Aur• 
•22 OOCP DC CLJO• ' 
1123 DCILEO'lb DC x•Q[4f • 
q2q DC x•270511COF4Jb[• < > 
q25 oc x•100110000• 
q2b LL]N[ll [OU •-LINEii 
q27 LJN[5 ORG • 555555555555555555555555555555555555555555555555555555 
1128 OOICE51 DC X'IOGllOOGO' 
1129 LL]Nf5 EOU •-LINES 
1130 LJN[6 ORG * b6b6b6bbbbbbbbb6tbbbbbbbbbbbbbbbbb6bbbbbbbbbb6b666b666 
q31 OC CL!• ' 
1132 DOBkNAHE DC CL25• • 
q33 OJC[2ql DC x•10020110• 
43q LllNE6 EOu •-LINE6 
SB& •••********************v*********************************************** 
587 • ~ORK 

588 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 589 WORK OSECl 
590 WORK 1 OS 
591 YYHHOD OS 
!'>92 HHHl1 OS 
!'>93 R6~AV[ l OS 
59<t Rb !.AVE .2 OS 
595 Pll~T OS 
596 SAVL OS 
5q7 JOFILE OS 
598 JOKl Y OS 
599 JOSIS OS. 
l>DO IOERROR OS 
1>01 WHO OS 
602 T£ S 1 oS 
603 ERR!:.T OS 
60<t • 

20 
CL6 
CLll 
F 
f 
llA 
1 sr 
Cl8 
CLJ5 
CL~ 

CLJ 
CL3 
Cll 
CLI 

605 •••••••••••••• lABLE PEC 
bOb • 
607 TASKEY 
&08 T Al:IR[C 
609 HbSTS 
610 LlHll 
611 l£kHTA8 
612 • 

OS 
OS 
EOU 
[OU 
EOU 

CLB 
CLBO 
TABREC•8•1 
TABREC.15,) 
TABREC•lb 

Y( AR •MON Tt. .DAY 
HuURS,MlNUTES. 
SC R[ [NO 
DAY1111( 
PARAHLT£R L!Sl roR "CALL!." 
IMS SAVE AREA 
1/0 f]lf 
J/0 KEY 
1/0 STATUS 
1/0 EkROR R£TURN UN NOT Olf JNED/AVAJL 
US.ER INITIALS 

SlART Of TERHINAL FIELDS 

611 •••••••••••••• SUPPLY CHARGE RECORD 
6)11 • 

61!) OTFllEY 
611> DTFREC 
617 WIH.CJD 
618 WBRC 
1>19 WTROATE 
620 WTRTlM[ 
1>21 WTYPE 
622 WSTATUS 
623 WSUPPLY 
b2<t WCP 
625 • 

OS 
OS 
EOU 
[OU 
EOU 
[OU 
EQU 
[OU 
EOU 
EOU 

CLl5 
CL165 
OTFREC.1 
OTrREC•l•3 
DTFREC .. 1,6 
OTFREC•l~,11 

DTFREC•l~ ,1 
OTFREC•l!:..I 
uTFREC•lb,5 
DTFREC•21.5 

626 •••••••••••••• BRANCH RECORD 
627 • 
628 BRK[Y 
629 Bl<REC 
630 BRNAM( 
631 BRbl 

OS 
OS 
[QU 
EOU 

CL 3 
CLZSO 
BRREC•ll,25 
bRREC•l9:>.1 

RECORD JO 
BRANCH 
TRANSACTION 
TIUNSACl ION 
HP£ 
!:. TA TUS 

DA Tf 
TIMf 

SUPPLY (HARGES-AHOUNT-PO 
COPY PAP[i<-PD2 

Ilk AlllCH NAM[ 
&l~ERAL LEDGER STATUS 

b33 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••
0
••••••••••••• 6 311 • OMA • 

635 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 636 ZM1DOl1H 

Figure C-7. Sample BAL Action Program SUPPLY Processing 
Successive Transactions (Part 7 of 9) 
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SUCCESSIVE TRANSACTIONS IN BAL: SUPPLY PROGRAM 

700 HSuuUl OS CL2:Jq8 
701 OIClO EQU MSGOUT•DDJC(G-SCREEN 1 4 
702 Ol I 1'[ I [QU MSGOUl•LlN£1-SCRE£N l l l l 1l t l i l I 11IIIlI111I1111 l ll l l ll l li 
703 LBOl I [QU 0LINEl•OLBCll-LIN£1 
704 OT YPl EQU OLINEl•DCTYPL-LlN£1 1 l 
705 Rf;Ol2 [QU OLlN£l•UkBQ12-LIN(I 

1700-721) 

DESCRIBE 
RECORDS 
USED BY 

70b OL l NE 2 EOu MSGOUT•Ll~E2-SCREEN 2272222222722272<2722772227222222222 
101 Oll NE 3 EQU HSGOUT•llN£3-SCRtE~ 333333333333333333333333333333333333 
708 OL I l'<E 4 EQU HSGOUT+LlNf q-SCRl[N 4qq44444q4444444q4444444q444q4444444 "SUPPLY" PROGRAM 

709 OIC.l'.141 [QU OLIN[4•0DICLQ41-LIN[4 
710 oe RC [QU OLINE4+00BPC-LIN[4,~ 

711 01C[042 [QU 0LIN[4+0DICE042-LlN[4 
712 DlC£0"3 EOu 0LINE4•DUIC[Q43-Ll~l4 

713 OSUPPLY EOu 0LINE4•00SUPPLY-LINE4,IO 
714 DICl044 rou OLIN[4•DoIC£J44-LJ~[4 

715 OIC£n45 EQU OLINE4•DOIC£U45-LIN[4 
11b OCP [QU OLIN[4•00CP-LIN[4,IO 
717 OIC£04b EOu 0LINE4•DOIC~u4b-LIN[q 

718 Oll l'<E 5 [OU HSGOUT•LINES-SCREEN 555555555555555555~55555555555555555 
719 OL l N[f, EOu MSGOUl•LlNEb-SCR[[N bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 
72J OBRl,Al"l EOu OLINlb•DuB~NAME-Ll~Eb,?~ 

721 END 

UNIVAC SYSTEM OS/3 LINKAGE EDITOR V[RCOOOOO 
DATE- 8i/01j/J6 llHE- ll.03 

CONTROL STREAM ENCOUNl[RED AND PROCESSED AS fOLlOWS-

SUPPLY 
GET 
MOOR JI 

SYMBOL. 

ADDK Y 
CLOSE 
DELllY 
ENOCRL 
FIND 
6ETLOAO 
INSERT 
LNllCP 
OPE NF 
ROlDL 
RDlllI 
ROSQL 
R£BUILD 
SCND 
SNAP 
STCRL 
SUBPROG 
llRID 

IS 
LOACH! SUPPLY 
LINKOP ALIB='Y\OBJ 
LINKOP OUT=IHSLOD 
LINKOP CHl='GAY.AND.lAYLOR' 

•RUN LISE HOOULE• 
*AUTO-INCLUDED• 
•AUTO-INCLUDED• 

•DEF INil IO"S 

TYPE• PHASE. ADDRESS. SY HOOL. TYPE. 

ENTRY ROOT 00000018 Hl TURN ["TRY 
ENTRY ROOT 00000090 CP'DRB ENTRY 
ENTRY ROOT 000000 IC OLA.JR ENTRY 
ENTRY ROOT 000000 5D £SE TL ENTRY 
ENTRY ROOT 00000094 f R ll E" TRY 
ENTRY ROOT OOOOOCDC GE I UP [IHRY 
ENTRY ROOT OOllOOOH KEULP ENTRY 
ENTRY ROOT 00000020 HOUR JI CSE CT 
Er.TRY ROOT aoaooosc PUI ENTRY 
ENTRY ROOT OOOOOC68 RDHY [NTR Y 
ENTRY ROOT OOOOOC30 RDSI. ENTRY 
ENTRY ROOT 00000080 RDSk ("TRY 
ENTRY ROOT OOOOOOOq R[LR[C [NJRY 
ENTRY ROOT 00000098 SEIL ENTRY 
ENTRY ROOT OOOOOD58 SSLliCK (P,, lR Y 
ENTRY ROOT ooooooqc STLMT ENTRY 
ENTRY ROOT 00000014 SUPPLY CsEC l 
ENTRY ROOT OOOOOOl>C XR 7DPIS Et.TRY 

DESCR!PllON 

DICl!O .. ARh 

PHASE. ADOH[SS. SYMBOL• TYPE. 

ROOT OCJu005( BU ILO Eh lP Y 
ROOT OC:JuOGS't 0£ Ll TC lNTP Y 
ROOT OOOJ0070 DL KCP l" TP Y 
ROOT 0000001c ESL H l ENT PY 
ROOT OfJQ0080 GEl ENTRY 
ROOT OcJDD06t GT AOR [NTR Y 
ABS OCJu06B3 II[ SR [ S Eh HY 
ROOT OOJOOoro OP lh ["TRY 
ROOT OOuUODbC llDIO ENTRY 
ROG l OOJ00028 R[lK[ Yl ENlP Y 
ROOl OcJCOO 3C RDSC.I ENlR Y 
ROOT OCiluOQJq ROSH ENTRY 
ROG! O~iJ00084 RE I UllN ENHY 
ROOT DCuuOO 7& SE TLOAO ( .. lR Y 
ROOl OOD000 .. 4 ssur.u ("TRY 
ROOl OLOti007b SUB ENJOY 
ROOl 0 ~.JuO !DC UNLLO [NlRY 
ROOl ococooDe zrnINK CS[Cl 

Figure C-7. Sample BAL Action Program SUPPLY Processing 
Successive Transactions (Part 8 of 9) 

PHA sr. ADDRESS. 

ROOT ODOOODOO 
POOT 000D0070 
POvT 0000002 .. 
ROOT OOOD007C 
POOT OODo006~ 
ROOT OCOu0074 
ABS 00000883 
POOT ooooooec 
ROOT 0000006~ 
ROOT 0~00002c 
POOT OODOOOqO 
ROOT nooooo3s 
POOT nooooo9c 
ROOT 00000010 
ROLT Droooo48 
POOT OODOOOlq 
'10vT 0000008!> 
ROOT ~0000000 
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LOAD !IODULl - SUPPLY 

PHASE NAii[ lRANS AODR FLAG LABEL 
SUPPL YCD NOOE - ROOl 
••• STARl Of AUlO-lNCLUOEO ELEHENlS -

- 79101>/28 18.~D -

- 16112120 09.~8 -

••• ENO Of AUlO-INCLUOEO ELEMENTS -

Zfll INK 
/fill NK 
IR70MS 
BUil 0 
R[BU ll U 
GEl 
[>[JUP 
PUI 
OELE lE 
IN SER 1 
SElL 
ES[l L 
rRH 
RELREC 
UNLOCK 
OPEN 
CLOS[ 
FINO 
SENli 
REl uR N 
AR[JURN 
SNAP 
SUH 
ROSUL 
GlADP 
OLA DR 
AOOK Y 
DH• Y 
LNKCP 
OLMCP 
WRID 
RDID 
RDIC.L 
R!JKl Y 
llOK[ Vl 

RDKYI 
RDSR 
RoSRL 
RDS~ 

RDS\l I 
SlLMT 
fSLM T 
SSLOCM 
SSoJNLK 
STCRL 
ENOCRL 
CHU RB 
OPE NF 
SUBPROL 
SETLO•U 
GETLOAU 
MOOR JI 
MOOR J 1 

- 81/0-/lb 12.58 - SUPPLY 
SUPPLY 

LOD:JO 100 

B - BLK OAlA CSECl 
L - DEfCRRCD LEhGTH 

D - AUl 0-0ELE lEO 
M - "ULTIPLY OEFINEU 

S - SHARED llEM U - UNDEFINED REF 
•ANY OlHER CODES REPRESENT PROCESS ERRORS• 

LINK EDll Of 'SUPPLY' COHPLElEO 
DATE- 8110•111> TI"E- 13·05 
ERRORS ENCOUNTERED- 0000 UPSJ- X•uo• 

SI Zl - fJLJUU[db3 

lYPE 

OPJ 
C SEC! 

ENIRY 
E NIR Y 
EN!RY 
cNIRY 
ENIR Y 
CNIRY 
ENIRY 
[NIRY 
ENIRY 
ENTRY 
ENIRY 
ENHY 
OHRY 
~'ITRY 

(NIR Y 
(NIRY 
C .. !RY 
ENIRY 
ENTRY 
ENlRY 
ENTRY 
(NIRY 
fNIR Y 
ENTRY 
ENTRY 
ENTRY 
£~TRY 

ENTRY 
ENIRY 
EN!i<Y 
(NTRY 
ENTRY 
CNlRY 
CN!RY 
ENTRY 
[NIRY 
[NIRY 
[NJRY 
[NJRY 
CNTR Y 
ENTRY 
ENIRY 
ENTRY 
[NIRY 
ENTRY 
ENTRY 
ENIRV 
ENIRY 
ENll<Y 
OBJ 

CSfCI 

OBJ 
CHCT 

E SID 

01 
GI 
:JI 
JI 
01 
01 
01 
01 
01 
01 
01 
01 
OJ 
01 
01 
01 
01 
01 
0 l 
01 
01 
0 I 
01 
uJ 
01 
JJ 
01 
01 
01 
01 
OJ 
OJ 
Di 
OJ 
01 
01 
01 
OJ 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
Ol 
G 1 

01 

01 

HAu CODES • 
- EXCLu51VC 'A' ~lF 

N - '-Ol l~ClUOEu 

LNK C~L 

OOOGQOOL 

8JO~OCU~ 

J20ll00Gb 
'.lCOCOOUu 
JOOGOru'< 
JJOLQ(b4 
JOCLOObb 
OCGLOCbC 
ODOL DC 7L 
OOOLOC7• 
:JDOLOC7b 
00000(17( 
:J: DC Q('Hl,; 
OOCCO(lb• 
OOuLO(lbe 
J~ULCC8C 

JCUCOC9u 
J~OLOO~• 

O~OCOC9h 

JOOL009C 
DCOuOO,L 
oooooo~a 

JOO;JOOI• 
OJOLOC&u 
OOOL0074 
OOJL007C. 
JDCLJOrle 
OOOLOCIC 
OOOCOCZL 
oaoc.or2&t 
OOCCOGbL 
ODOC O(lb• 
OOOCOCbf 
OCOCOUo 
DOOL oon 
ooocorJL 
~OC.LJ0034 

JJ00003< 
OOOLCC3C 
OOOGIJO•L 
OOOliOC 7b 
oooc.oon 
:ioo0or•• 
ooc.i.;or'tt 
JOOL (10• L 
:Jucc.. or~ .... 
OOOuOC5'< 
JOO~OObl 

OOOLOCI• 
'.lOOC~OIC 
OOOCOO.il 

GJOLOCFu 

JG::iLC lOU 

HUllf'R 
'.:!GQl:~f!R2 

or.uLC1C9 

L - uEN[RAT[~ [XlRN 
P - PRCiMOtCU COMMON 

Figure C-7. Sample BAL Action Program SUPPL V Processing 
Successive Transactions (Part 9 of 9) 

L(,.,GTH 
oocoo~a 3 

CCOCOC'£ C 

OC GC 1'."!0J 

COGC~bl 3 

C-14 

OBJ ORG 

0000000~ 

00000008 
ooooooc.o 
0000000'< 
000000&• 
IJCOOOCt.8 
0000006( 
OC'OOD07G 
JOOu007'< 
OGOUOOH 
oruooon 
1CuGOC8C 
OOOGOOB• 
10000088 
JO OCOC Bl 
OCOOOP9G 
ocococ9" 
IJOOL009t 
ooocnrH 
oroooc5c 
0000005b 
or.00001~ 

">OOU008L 
0000007~ 

0000007L 
00000018 
OCOLOO IL 
OOOOO~Zu 

OCOcDo2• 
OOOUODbC 
OC'OOOQbq 
1'1000001>& 
OOOC002b 
ocoooo2c 
000~0G3L 
oo 0000 3~ 
000000 3e 
Dt'OG003C 
OODCO!l~G 

oroooo16 
OOOGOD7C 
000000~~ 

OCOOOC•B 
OOOOOCqC 
OOOC0050 
0000005q 
ocoooo8c 
'JCOOOOl• 
no.:iooo1c 
ocoooooc 

00000000 

OOOGOCCG 

- INCLUSIVE 'V' ~Ef 
~ - SHARED REC P~ODUCED 

• 

• 
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DIALOG TRANSACTION IN BAL: DESCRIPTION 

C.4. SAMPLE BAL ACTION PROGRAMS PERFORMING DIALOG TRANSACTIONS 
(APCHKS SERIES) 

APCHKS and APITMS 
action programs 

APCHKS description 

Output 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 . 

APCKSADD:_CHG:_END: CHECKNUMBER: 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • A p 

CHECKLEGEND: -------------------------

AMOUNT: ----------- DATE: __ / __ / __ 
<> <-TRANSMIT 

<> VENDOR: <> 
C H E C K S 

NAME: -------------------------
ADDRESS LINE-1: -----------------------­
ADDRESS LINE-2: -----------------------­

CITY & STATE: ------------------------
ZIP CODE: 

OVERRIDE CHECK #(SUPPRESS PRINT): 

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 . . . . . . . . . . . . . . . . . . . . A p I T E M E N T R I E S 
ACCOUNT AMOUNT DESCRIPTION E /! EMP II R II 

000. ATTACHED INVOICES < > 
001. < > 
002. < > 
003. < > 
004. < > 
005. < > 
006. < > 
007. < > 
008. < > 
009. < > 
010. < > 
011. < > 
012. < > 
013. < > 
014. < > 
015. < > 
016. < > 
017. < > 
018. < > 
019. < > 

CHECK:63426 CHECK AMOUNT: 3' 391. 48 PAYEE:EQUIFAX SERVICES 

Figure C-9. Screen Format 2 Generated by APITMS Action Program 

• 

• 

• 
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Operator entries 

Placing cursor in 
position 

Validating changes 

Correcting errors 

Entering 'R' 

Obtaining batch totals 

SPERRY UNIVAC OS/3 C-17 
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DIALOG TRANSACTION IN BAL: DESCRIPTION 

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. 

If he places a cursor in the cursor position, APITMS: 

• verifies all invoice entries by calling itself for each screen of 
20 invoices until a blank line is reached; 

• accumulates all amount fields for comparison with the check 
amount for that account; 

• writes an APITMS record for each invoice line entered on 
the screen; and 

• creates a format on the screen with a prompting message to 
tell the operator how to print a check from the terminal. This 
format is not shown here. 

If the check amount is not equal to the item invoice total, 
APITMS returns control to APCHKS and displays the erroneous 
record for the operator to make changes to the item or add new 
items. Again, it verifies the changes and when correct, either 
creates a format for checks to be printed or allows for an 
account review. 

If the terminal operator enters 'R', APITMS passes control to 
APAUDT, which returns a screen containing invoice entries. 
APAUDT is not illustrated here. 

At the end of a session, when the operator chooses the END 
option on the APITMS screen format 1 (Figure C-8), check totals 
have been accumulated in the AP header record of the APCHKS 
file. APCHKS then returns to the screen the batch total of all 
checks entered for that session . 
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LINE SOURCE STATEMENT OS/l ASM 

2 APCHKS START 0 
3 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
4 • AUTHOR : R L LEONARD 
5 • DATE : IZ MARCH J98Q 
6 • SITE : GAY L TAYLOR INC, WINSTON-SALEH, NCe 27}02 
1 • PURPOSE: TO ADO ANO CORRECT RECORDS FOR ACCOUNTS PAYABLE 
8 • CHECKS 
9 • CHANGE LOG 

10 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11 YUSlART .STARTINf> CONVENTIONS 
13+Y!iB EQU * .START OF PROGRAM 

15•••············ 16+• 
REGISTER EQUATES 

17•RO 
18•Rl 
l9•R2 
20•R3 
2l•R4 
22+R5 
23+R6 
24•R7 
25•R8 
26•R9 
27•Rl.; 
z8+Rll 
29•R12 
30•R 1 3 
31•Rl4 
32 • R 1 5 
33•• 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
[(IU 

0 
1 
2 .PIB COVER 
3 .IHA COVErl 
4 .WORK COVER 
5 .OMA COVER 
6 .co• COVER 
1 .INTERNAL ROUTINE LINKAGE 
6 .I/O - NORMAL RETURN ADDRESS 
9 .I/O - ERROR RETUR~ ADORESS 
10 .PROGRAM COVEn •3 
11 .PROGRAM COVER 12 
12 .PROGRAM COVER 11 
1 3 
14 
15 

34••············· ESTABLISH PROGRA~ COVERING 
35•. 
3b• 
31• 
38• 
39• 
4D• 
"l • 

USING 
USING 
USING 
US1"4G 
uSING 
USING 

• 1 Rl2,Rll,PlJ .PROGRAM CODE 
ZAIDPI8oR2 .PIB 
ZA1111H,R3 ·lMA 
WORK, R4 • llORK 
ZA#OHH,R5 .Ol'4A 
COA ,Rb .COA 

"l'************** ESTABLISH IMS INTERFACE 
"4•• 
"5• 
4b• 
"1• 
"8• "9. 
58+ 
51• 
52+ 
53• 
54+ 
55+ 
Sb+ 
57• 
58• 
59+ 
60+ 
61+ 
b2• 

STM Rl4 0 Rl2,12fR13) .STORE REG IN CALLS' SAVE AREA 
LR Rl2.Rl5 .ADDRESS Of lHIS PROGRAH 
LM R2,Rb,OCR1) .ACTIVATION AREA~ FRO~ PARAH 
LA Rll,SAVE .THIS PROGRA~ SAVE AREA 
ST Rll,SC,Rl3) .PUT THIS SAVE l~TO CALLS' SAVE 
ST Rl3,4C,Rll) .PUT CALLS" SAVl INlO THIS SAVE 
LR Rl3 9 Rll .RE& 13 ~ THIS SAY[ ARlA 
LR Rll,Rl2 .SECOND PROGRA~ COVER 
LA Rll,llRlll 
LA Rll,4095fR111 
LK klD.Rll .THI~D PROGRAH COVER 
LA Rl~,l<RlCI 

LA hlD.4Q95CRlJI 
GE 1 IM E. M 
OS oH 
LA l , 1 
sVC 7 
ST Rl,STJMi .STARTUP TIME 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 1 of 22) 
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64 
65 
66 
67 • 

DROP 
PRINT 
BAL 

Rb 
GEN 

f<7.DAYTIHE 

b8 ******** OPERAlOR CANCEL 
b9 • 
70 
71 

CLI 
BE 

.NO CDA 

.GET DATE-llHE 

CANCEL 
72 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
73 • CHECK SECURITY 
74 
75 
1b 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MVC PASSKEYfSt,=C'APCHK' 
YU SE CUR .CHECK FOR OPEN-VALID 

11•••····································································· 78+• CHECK SECURITY FOR OPEN APPLICATION • 

ASSUMES KEY IN FIELD "PASSKEY" • 
81•••····································································· 82+ MVC KTABLEMTtll,=C•too• 
83+ MVC KTABLEMT•3f5t,PASSKEY 
84+ LA R9,YSS0020 .NO FINO ADDRESS 
85+ BAL R8,GTABLEMT .GET SECURilY RECORD 
Bb+ CLI TABSts,c• •• RECORD ACTIVE? 
87+ BNE YSS0020 .NO 
88• HVl WORK1,x•oo• .SETUP TO CVB 
89+ MVC WORKl+lf 7) 1 WORKl 
90+ MVC WORKl+sl21,ZA•ISTio•2 .TERMINAL JD 
91+ PACK 
92+ CVB 
93+ LA 
9 .. +Y'HCOIO LA 
95+ BCT 
9b+ CLC 
97+ BE 
98+ MVC 
99+ CLC 

100+ BNH 

WORKl+b(2J,WORK1+8C2) 
Rl 1 WORK1 .TERMINAL FIELD COUNTER 
R7,TERMTAB-4 .BE&INNING OF TERMINAL FIELDS 
R7 1 4lR7l .NEXT TERMINAL FIE"LDS 
Rl,YS\0010 .COUNT DOWN TO THIS TERMINAL 
(Jf3,R7>•=c• ' .OPEN? 
YU0020 .NO 
WHOC3J,O<R7) .SAVE" USER INITIALS 
3Cl,R71 1 LIHll .OPEN BUT OVER LIMIT CSET DOWN) 
YS\0030 .NO 

10l•VSSC020 MVC OHACLYSSHll,YSSHl .APPLICATION NOT OPEN 
ZAl01LC2l,=YCO+LYS\Hl+4) .MESSAGE LENGlH 
TEIH"I 

102+ MVC 
103+ B 
1C44Y!\Ml DC x'lOoAJ8ollC' 
105• DC C'APpLICATION NOT OPEN' 
106+ DC x•1D1002000J• 
107+LYHM1 EQU •-YSSHl 
110 
111+ 
121+ 
122 
12 3 
12 .. 
125 
12b 
127 
128+ 
129+ 
130 
131 
132 
133 
134 
135 

PRINT 
PRINT 
CLC 
BE 

oFF 
ON 
IHA+llC3),=t•ADD' 
EHSGl 

YUlRAIL A 

TRANS~IT PROTECT? 
Y[S 

******•····························································· * INITIALIZATIONS 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

YSSIN 11 EXTRACT SCREEN DATA 
LA 
BAL 
MVl 
MVI 
MVC 
MVC 
HV I 
MV I 

R0,11 .SCREEN NUMBER 
R8,MOV£1N .GO TO INPUT SCREEN ROUTINE 
FILL,c•_• S[TUP PROTECTED Q[PLACEHENT 
PSTART,C':' 
P ST ART• 1 t LP DA TA -1 I ,,PS TAR l 
PHSGlCBOl,BLANKS 
USTOP,x•rr• 
PSTOP,X'FF' 

Figure C-1 O. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 2 of 22) 
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136 • 

137 •••••••••••••• 138 • 
139 HVC 
llfO HVC 
141 LA 
l lt2 BAL 
1'+3 MVC 
l 44 CL I 
lit 5 BE 
llt6 • 
llt7 • 
148 * 
lit 9 
150 
151 
152 
153 
l 51f 
1~5 L!:030 
156 
157 
158 
159 L0032 
1 b:J 
161 
162 
163 L0034 
161t 
165 
lbb 
167 
168 
169 LOO!>O 
170 
171 
172 • 

LA 
lH 
Bl 
HVC 
ED 
LA 
lH 
Bl 
14VC 
LA 
TH 
Bl 
MVC 
LA 
CLC 
BH 
CLC 
BE 
MVC 
B 
EQU 
CLI 
BE 

GEl AP HE.AOlR 

KACClPAY 0 BLANKS 
KACC1PAYC21,=c•Ap• 
R9,Ef'1SG2 
Fl8 1 GACCTPAV 
HACClPAYllbS),RACClPAY 
UCHG 0 C' ' 
L0031f 

R9 1 PMSG1 
APHERR,X'OJ• 
Lor 30 
OlLMSG9,R91 1 MSG9 
DH9AC12,R9) 1 APH1111l 
R9 ,LMSG9 l 1 R9 I 
APHERR,X'02' 
L0032 
OlLHSG10 1 R91,MSGlD 
R9 1 LMSG1C C ,R9 I 

l 0031t 
OlLMSGll,R91,HSG11 
R9 1 LMSG11C,~91 
ZA#ITLC21,=YtJ+l~All 

l J050 
APHCHKC1t51 1 bLANKS 
F ORHA 1 
UCHECKfSJ,APHCHKCT 
FORMAT 

"' UEND,c• • 
lOlOO 

"NOT fOUND" 
GET HE AO[ R 
SA VE. RECORD 

CHANG[? 
NO 

ERROR MESSAC>E 
ITP1S=CH(CK? 

YES 
NOT= 
IHM TOTAL 
NEXT POSITION 

CASH=.O? 
YES 
CASH "'IOT='J 

NEXT POSITION 
ACCRUAL =a? 

Y[ S 
ACCRUAL NOT=o 
NEXT POSIT ION 
INITIAL SCREEN? 
~o 

fORMAl SCR[[N 

END or BATCH? 
NO 

C-20 

173 •••••••••••••• END OF BATCH •••••••••••••••••••••••••••••••••••••••• 
171f • 
175 
176• 
186+ 
187 
188 
189 
190 
191 
192 
193 
191f 
195 
19& 
197 LOO&O 
198 
199 
200 
201 
202 
203 
201t 
205 

PRINT 
PRINT 
AP 
HVC 
HVC 
11VC 
HVC 
HVC 
CLI 
BE 
LA 
BAL 
HVC 
11VC 
HVC 
HVC 
PACK 
ED 
11VC 
ED 
PACK 

OH 
ON 
APHRlPllSJ,APHBAlCHISI 
RACCTPAYllb51,HACCTPAY 
RACClPAY•2fbl,=C 0 1BATCH' 
RACCTPAY•8f31 1 APHBATHN 
RACC1PAY•lflt21,YYH~DO 

RACClPAY.37llfl 1 YYHHOO 
UEND,C"N" 
LiJCbO 
R9,YSUOS30 
R8 0 IACCTPAY 
OHAllHSG31 9 MSG3 
oHA+DH3Al3J,APHBATHN 
WORKl+lf(21,YYl111DD 
WORKlflft,YYl11100+2 
WORKl•b(lf),WORKlt6J 
011A+Dl13Bll01,WQRK1•& 
011A+DH3CC31 1 APHCHKS 
011A+OM3Dll41,APHBATCH 
WORK112J,APHBA1HNC31 

UlTRAIL B 

NO OUlPUl RECORD? 
vrs 
ERROR 
INSERT BATCH REcORD 
"TOlALS" 
BATCH I 

DA TE 
# OF cHECIC S 
AH OU NT 
ADD 1 TO BATCH # 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 3 of 22) 
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AP 
UNPK 
01 
MVC 
SP 
r.vc 
MVC 
MVC 
MVC 
MVC 
'"IVC 
HVC 
MVC 
CLI 
RE 
LA 
BAL 
MVC 
BAL 
B 

Iii ORK 1 ( 2 l • =P • 1 • 
APHBATHNC3).WORK1(2) 
APHBATHN•2,x•ro• 
APHCHKCTISl.BLANKS 
APHBATCHt5t.APHBATCH(5) 
APHCHKSC3>,=c•ocu• 
APHVODS<3>,=C•ooo• 
APHITMS<3>.=c•ooo• 
APHERRSClt,=c•ooo• 
APHllHC(3J,=C 1 3Do' 
ZA#01Ll2l•=Yl0+LMSG3+4J 
KACCTPAY(l5J,BLANKS 
KACCTPAYt2>,=C'AP' 
UENO,C'N• 
TERM 
R9,YSSIOS30 
R8,UACC1PAY 
RACCTPAY<l651,HACCTPAY 
R8,PACCTPAY 
TERM 

DIALOG TRANSACTION IN BAL: APCHKS PROGRAM 

CLEAR COUNTERS 
BATCH TOTAL 

IHM COUNT 

NO OUTPUT RECORD? 
YES 

······················•••***•······································· 

206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
2Zl 
222 
223 
224 
225 
226 
221 
228 
229 
230 
231 
232 
233 
234• 
24«t• 
245 
246 
2117 
248 
249 
250 
251 
252 
253 
251f 
255 
256 
257 
258 
2~9 

260 
261 
262 
263 * 

• VA LI DA 1[ L lNte l 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
* 
·········'°'**** • 
LOlOO EQU 

CHECK FOR AUQ/CHANGE 

orr PRINT 
PRINT ON 

L0120 

L01'+0 

L0160 

MVI 
Cll 
BNE 
Cll 
BNE 
MVI 
MVJ 
MVI 
B 
CLI 
BE 
Cll 
BNE 
EQU 
MVI 
CLI 
BE 
!'1Vl 

2b4 •••••••••••••• 
265 • 
266 • 

267 •••••••••••••• 
2b8 • 
269 L0165 Cll 
270 BE 
271 "'IVC 
272 B 
273 L017:J MVI 
274 • 
275 •••••••••••••• 

APHPRNT ,C' ' 
UADD,C' ' 
Ull4D 
UCHG,C' ' 
L 0140 
PA00,x•1c• 
PCHG.x•1c• 
ERR,C'Y' 
L0360 
UADDeC• • 
L0160 
UCHG,C• • 
L 0120 

• 
APHAOC,C•A• 
UCHG,C• • 
L0165 
APHAOc,c•c• 

TRANSMIT POSITION 2 

TYPE 

UTYPE,c• ' 
L0170 
A PH TYPE ( l J ,Ul YPE 
L0175 
APHTYPE,C'N' 

CHECK NUMBER 

CHECK ADO-CHG 
YUTRAIL C 

CLEA~ CHECK PRJNl 

ADO 

CH ANGE 

TYPE E NTH' EC? 

NE loi CHECK 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 4 of 22) 
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27& • 
277 LO 175 
278 
279 
280 LG16J 
281 
282 
283 LD19i1 
284 
285 
28& L020'.:; 
2e7 
288 
289 
291) 
291 
292 
293 L0210 
294 • 
295 • 
29& • 
297 
296 
299 
300• 
310+ 
311 
312 
313 
314 
315 

CLC 
BNE 
MVC 
LA 
BAL 
Bl 
MVI 
MVI 
B 
CLC 
BE 
cu 
BE 
MVC 
~vc 

B 
HVC 

CLC 
BH 

UCHECKl51 1 BLANKS 
L Jl 80 
UCHECKC5>,APHCHKCT 
Rl,UCHECK 
R7,R..JS 
LJ200 
t.RR,c•v• 
PCHECK,X'lC' 
LOZ30 
UCHECKl5>,=C'Jooco• 
LJ190 
uADo,c• • 
L021 C 
APHCHKCTl5J,UCHECK 
APHCHECKl5J,uCHECK 
L023Q 
APHCHECKCSJ,UCHECK 

CHECK ENTER~D? 

YES 
USE "4EXT CHECK 

RIGHT ..JUSTIFY 

SET ERR ORS 

ZEPO CHECK? 

ADO? 
1110-CH A~GE 
RESET NEXT CHfCK 
SET CURRE~T CHECK 

SET CURRENT CHE CK 

GET UPDAlE CHECK DATA FOR SCREEN 

ZA•ITlf2J,=YlO+IHA3J 
L0230 

OFF 
ON 
KACCTPAYl15J 1 BLANKS 
KACCTPAYCZJ,=C'AC' 
KACCTPAY+2Cbl,APHTYPE 
R9 1 EHSGlf 

FULL SCREEN? 
YES 

GET CHECK 

YSSTRAIL r 

C-22 

316 

PRINT 
pRINT 
HVC 
HVC 
HVC 
LA 
BAL 
HVC 
HVC 
HVC 
HVC 
HVC 
HVC 
HVC 
UNPK 
UNPK 
HVI 
CP 
BNL 
HVl 
01 
uNPK 
HVC 
01 
CLI 
BE 

RS,GACCTPAY 
CACCTPAYll65J,RACC1PAY 
UVENDOR<Sl,APCVENDR 
ULEGENOC25J,APCLEGNO 
UNAHEC26),APCNAHl 
UAD0Rlt25) 1 APCAODR1 
UAODR2125) 9 APCADDR2 
UCITYC25J,APCCITY 
UZIPC5J 1 APCZIP13> 
UAHOUNT•ll9) 9 APCAHTC5l 
UAHOUNT,c•o• 

MOVE DATA TO CHECK WORK AREA 
317 
318 
319 
320 
321 
322 
323 
3Zlf 
325 
326 
327 
l28 
329 
330 L0Zl2 
331 
332 
333 
334 
335 
336 • 

HVC 

337 •••••••••••••• 338 • 
339 L0230 
340 
341 • 

CLC 
BL 

342 •••••••••••••• 
343 * 
344 L02b0 
3115 

Cll 
BNE 

APCAHHSI ,=P•J• 
LQ212 
UAHOUNT,c•-• 
UAHOUNT•9,X'f0' 
wORK117J,AFCDATEl4J 
UDA TE 16 J ,WORK l+l 
UOATE•S,x•rci• 
APCPRNT,C" 1 

L0230 
UOVERIOECSl,APCCHECK 

TRANSMIT POSITION 3 

2A#ITLl21,=Yl'.J+l11A31 
LJ3&0 

GET VENDOR 

UVE.NOOR ,C '[ • 
L0300 

MOVE DATA TO SCREEN 

POSITION 3? 

[MPLOYEE? 
NO 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 5 of 22) 
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UP-9207 SPERRY UNIVAC OS/3 C-23 
IMS ACTION PROGRAMMING IN COBOL AND BAL 
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34b 
347 
348 
349 
350 
351 
352 
353 LCi3GO 
354 
355 
356 l0320 
357 
358 
359 LO 330 
360 
361 • 
362 • 
363 • 
364 
365 
366 
36 7 
368 
369 
370 
371 
372 LO 335 
373 
374 • 

MVC KPAYROLLl4) 9 uVENDOR+l 
HVI KPAYROLL+4,C'3' 
LA R9,LG320 
BAL RS,GPAYROLL 
MVC VHNAHEf2b),Pl1NAHE 
11\IC VHADOR1(31,PHBRw 
B l 033G 
HVC KVENDORHl5t,uvENDOR 
LA RB ,L0330 
BAL R9,GV£NDORH 
MVI PVENDOR,X'lC' 
HVI ERR,C'Y' 
B L0360 
CLC ZA#ITLl2t,=YlO+IHA3) 
BH L0360 

HOVE VENDOR TO SCREEN 

CLI UVENDOR,C'f' 
BE L0335 
MVC 
HVC 
HVC 
MllC 
MVC 
B 
HVC 
i'IVC 

UNAHU261 ,VHNAHE 
UADOR1C251,llHAODR1 
UADDR2f25t,llMADOR2 
UCITYC251 ,VHCITY 
UZIPCSt,VHZIP 
L0340 
l:.INAHU26) ,PHNAHE 
UAOORll3t,PMBRW 

375 •••••••••••••• 
376 • 

sYsTEH DATE 

377 LOHO 
378 
379 • 

KVC 
MVC 

380 •••••••••••••• 361 • 
382 L03b0 
383 
381t 

CLI 
BE 

PIHNl 
PRINT 
CLC 
BH 

· MVI 
B 

UOATElql,YYH~DD+Z 

UDATE+4l2t,YYHHOO 

ANY ERRORS ON LINE 1 

ERR,C'Y' 
FORMAT 

OFF 
ON 
ZA#ITLC2l,:YCO+lHA3) 
LOSOO 
UTRAN2,C 1 •' 

FORMAT 

GET EMPLOY[[ 

BPANCH or WORK 

GET VENDOR 

FULL SCREEN? 

EMPLOYEE 

NAME. 
LINE 1 
LINE 2 
CITY ANO STATE 
ZIP CODE 

NAM[ 

BRANCH OF WORK 

ERRORS? 

FULL SCREEN? 
VERIFY FIELDS 

Y\S lRA IL E 

FLAG TO EXPECT Full SCREEN 

385+ 
3°5• 
39b 
397 
398 
399 
400 
401 
402 
4D3 
404 
405 
40b • 

···*································································ • VALIDATE SCREEN DATA 

···~················•*••············································ L05LO EQU * 
CLI UTRAN2,C'.' 
BNE EMSG7 

407 •••••••••••••• 
408 • 
409 
41J 
411 
412 
413 • 

CLC 
BNE 
Ml/ I 
MVI 

1114 •••••••••••••• 
1115 • 

CHECK lllAKE 

uNAME ( 26 l ,PLANKS 
L050q 
ERR,C'Y' 
P!liAMl.,X'lC' 

CHECK CITY 

SHOULD BE FULL 5CRHN? 
NO 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 6 of 22) 
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1tl6 LOSOll 
1117 
"18 
1119 
lf20 
421 
422 l0507 
423 • 

CLC 
BE 
CLC 
BE 
MVl 
MVI 
EOU 

qz4 •••••••••••••• 
qzs • 
1126 

UAODR2125t,BLANKS 
L0507 
UCITY+20t5J,BLANKS 
L0507 
PCITY,x'lC' 
ERR,C•Y• 

• 
CHECK ZIP CODE 

OFF 
ON 

ROOM FOR ZIP? 

YUTRAIL G 
lf27+ 
437+ 
1138 
q39 
440 
ll'H 
lflt2 
1143 • 

PRINT 
PRINT 
LA 
BAL 
BZ 
MVI 
MVI 

R 1,UZIP 
R7,R.J5 

VALIDATE ZIP coor 

L 0510 
PZIP,X'lC' 
ERR,c•y• 

...... ·············· CHECK AMOUNT 
4115 • 
lflt6 LOSlO 
lflf1 
q4s 
449 
lfSO 
qSl L0515 
lf52 
lfS3 
lfSlf L0520 
lfSS 
456 • 
1157 
lf58 
lf59 
460 
lf61 
lf62 
463 
q&q 
lf65 • 

EOU 
MVC 
LA 
hAL 
BZ 

• 
PHSGlCIOt,UAHOUNT SAVE INPUT 

VALIDATE AMOUNT Rl,UAHOUNT 
R7,R.J10 
UJSZO 

MVI PAHOUNT,x•1c• 
MVI ERR,C'Y' 
B LOS40 
Cll UAMOUNt,c•o• 
BNE L!JS15 
IS THIS A VOID CHECK? 
CLI UTYPE,C' ' 
BNE L0540 
CLI UCHG,C' • 
BNE LOS40 

AMOUNT TOO LARGE? 
YES 

l NE GA TI VE A HO UN T J 
TYPE ENTERED? 
YES-SKIP 
CHANGE? 
YES-SKIP 

PACK WORKl•lll5t,UAHOUNT•lC9) 
CP wORKl•lllSl,=P•o• NEGATIVE? 
RNL L 0540 1110 
HVI APHTYPE,c•v• VOIO CHECK 

q&& ···"'•*•••••••• CHECK DATE 
lt67 • 
1168 L0540 HVC WORK112J,UDAH•4 VALIDA TE DAT[ 
q{,9 MVC WORK1•2141,UOATL 
lf70 BAL R7,0ATCHK 
q71 BZ L0560 
'472 HVI PDATE.x•1c• 
'473 HVl ERR,C'Y' 
If 7'4 • 
475 •••••••••••••• CHECK OV[ RR IDE CHE CK 1'4UHBER 
476 LOSbO 
q77 
478 
q79 
qsa 
lf81 
lf82 
483 
484 L05b5 
Cf85 

EQU • 
CLI APHTYPE,c•v• VOID CHECK? 
BNE LOSbS 
CLC UOVERIOECSt,BLANKS 
BNE LOSbS OVE RR JOE 
HVC UAHOUNTllOl,PMSGl RESTORE INPUT AMOUNT FIELD 
11VC PHSGlCLHSGlll,HSGJ2 
B LOS75 
CLC UOVERIDE15t,bLANKS 
BE L ObOO 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 7 of 22) 
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lf86 
lf87 
lf88 
lf89 LC575 
lf90 
lf91 
lf92 LOS&O 
q93 
lf91f • 

LA 
BAL 
Bl 
MVI 
MVI 
B 
MVI 
MVC 

SPERRY UNIVAC OS/3 C-25 
IMS ACTION PROGRAMMING IN COBOL AND BAL 
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Rl,UOVERlDE 
R7,RJ5 
L0580 
POVERIOE,x•1c• 
ERR,c•v• 
L0600 
APHPRNT,C'N' 
APHCHE Cl( t 5), \JO VER I DE 

SUPPRESS PRINT FLAG 
OVERRIDE CHECK NUMBER 

lf95 ******************************************************************** 
lf96 * ANY SCREEN DATA ERRORS 
lf97 • 
lf98 LObOO EOU • 
499 YSSTRAll H 
500• PRINl OFF 
510• PRINT ON 
511 CLI ERR,c•v• ERROR~, 

512 BE FORMAT YES 
513 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
511f 
515 
Slb 
517• 
527• 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
51f0 
541 
542 
543 
541f 
51t5 
Slf 6 
51f7 
51t8 
549 
550 
551 
552 
553 
554 
555 
55& 
557 
558 
559• 
569+ 
570 
571 
572 
573• 

• AOO/UPDAlE CHECK RECORD 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

LC700 

Y\'tTRAIL 
pRINT OfF 
PRINT ON 
MVI CACCTPAv,c• • 
MVC CACCTPAY•1Clb4) 1 (ACCTPAY MO VE !J AT A TO CHECK 
MVC APCRior2,,::c•Ac 1 

MVc APCTYP[Cl) 0 APHTYPE 
"1VC APCCHECKl5,,APHCHfC~ 

PACK APCTDATEC41,YYMMDDl61 
PACK APCOA TE C4 I ,UDAH 
MVC APCVENDRlS>,uVENOOQ 
PACK APCAMT15l,UAMOUNT•IC91 
M\IC APCNAME12bl,UNAMl 
MVC APCAOORlC251,UADLlRI 
MVC APCAODR2C25l,UAODR2 
M\/C APCCITYIZSl,uCITY 
PACK APCZ1P131 1 UZIP15l 
MVC APCLEGNUC2~l,ULEGE~O 

"IVC APCPRNTlll,APHPwNT 
SP APHOL015J,APHOLDl~l 

cu UCHG,C' • 
BNE L0700 
MVC RACCTPAYllb5l•CACClPAY ADO CHECK 
LA R9.EHSGb 
BAL R8.IACCTPAY 
CLI APCPRNT,C'N' WAS CHECK TO PRINT? 
BE L0720 NO 
PACK WORK1(3).APHCHKCTl5l UPDATE N£xT CHECK NUMBER 
AP WORK1C3),::P•1 • 
UNPK APHCHKCllSl.WORK}C3) 
OI APHCHKCT+4,x•ro• 
B L0720 
HVC KACCTPAY(l5J,CACCTPAY UPDATE CHfCK 

YU TRAIL 
PRINT Off 
PRINT ON 
LA R9,EHSG'I 
BAL R8

1
UACCTPAY 

YU TRAIL 
PRINT OH 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 8 of 22) 
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583• 
58 .. 
585 
58b 
587 • 
588 L0720 
589 
590 
591 
592 
593 
59'1 
595 
596 
597 
598 
599 
600 

pRINT 
MVC 
HVC 
BAL 
SETUP 
MVC 
HVC 
MVC 
ZAP 
ZAP 
MVC 
MVC 
SP 
ZAP 
SP 
MVI 
MVl 
MVC 

ON 
APHOLDl5l,APAHT 
KACC1PAYl165l,CACCTPAY 
R8,PACCTPAY 
HEADER WITH CHECK INFORHATIOk 
APHITHC(31,=c•oo1• 
APHDATE (6 l ,JDATE. 
APHVENOR<51,UV[NOOR 
APHAHTf51,APCAMTC5J 
APHIHHt5l,=P•Q• 
APHNAH[(26>,UNAHE 
APHLE.GNDt25) 1 ULEGEND 
APHACCR(Sl,APHACCRfSl 
APHCASHCSl,=P'O' 
APHCASHC5l,APHAHTC5l 
APHERR,C' ' 
APHOONE ,C' ' 
ZAIPSIDC61,=C'APITMS' 

C-26 

6Cl 
602 
603 
60't 
605 

·····················~········•*•*••································ • UPDATE AP HEADER 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UPHE.AOER EQU * 

PRINT 
PRINT 
MVC 
HVC 
LA 
BAL 
"IVC 
BAL 

OH 
01'4 
KACCTPAYllSl,BLANKS 
KACC1PAYl21,=C'AP' 
R9, Y\S IOS 30 
R8,UACCTPAY 
RACCTPAYllbSl,HACCTPAY 
RB,PACCTPAY 

Y!ilRAIL J 
606• 
blb• 
617 
bl8 
619 
620 
621 
622 
b23 
6211 
625 
626 
627 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * FORMAT OHA 
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fORHAT EQU * 

628 YSSlRAIL K 
b29• PRINT Off 
639• PRINT vN 
61f0 MVI USNAP,C'' CLEAR 5114AP CODE 
641 ySSOUT 11 
642• LA RJ,11 .SCRElN NUMBER 
6 .. 3• BAL R8,HOVEOU1 .SCRELN ANO DATA 

641f •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 645 * SETUP N[XT TRANSACllON 

61f6 ···~································································ 

653 nsIOSTS .INPUT/OUTPUT STATUS 
655••······································································ 
656•• 1NTERNAL ROUTINES • 
657••······································································ 
658•• 
659••************* CHECK FILE 1/0 STATUS 
660•• 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 9 of 22) 
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6bl•IOSTA1US 
662• 
663• 
6611• 
665• 
666+ 
667+USIOS05 
668• 
669+ 
670• 
671• 
672• 
673+YSSIOS10 
6711• 
675• 
676• 
677+YSSIOS20 
678• 
679• 
680• 
68l+YSS IOS 1R 
682+10Hl 
683• 
68't•DIOH1C 
685+DIOH1A 
686+010HlB 
687• 
688• 
689+LIOM1 
690+10H2 
69l•OI01't2 
692• 
693+ 
69tt+LJOH2 
695+USIOs3D 
696+ 
697• 
698• 
699• 
700• 
701+ 
702• 
703 • 

ORG 
CLI 
BNE 
HVI 
MVC 
BR 
CLI 
BER 
CLl 
BE 
Cll 
BNE 
CLI 
BNE 
sR 
BR 
MVC 
MVC 
MVC 
B 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
EQU 
DC 
DC 
DC 
DC 
EQU 
MVC 
TR 
HVC 
HVC 
-,vc 
"1VC 
MVC 
B 

SPERRY UNIVAC OS/3 C-27 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

• 
ZA•Psc•1,o .SUCCESSFUL? 
YISIOS05 .NO 
lOKEy,C• • .CLEAR MEY 
lOKEY+l(l4J,lOKEY 
RS 
ZAIPSC+l 1 1 .INVALID KEY? 
R9 

DIALOG TRANSACTION IN BAL: APCHKS PROGRAM 

ZA#POSC+l,5 ·flLE NOl DEFINlO? 
YU IOSl 0 
ZAIPOSC+l,6 .FILE CLOSED? 
YUIOS30 
IOREl,c•y• .RETURN ON FILE NOT AVAILABLE? 
YUIOSZO 
R8 1 R8 .FLAG FOR FILE NOT AVAILABLE 
R9 
0HA(LlOH2J,lCH2 eFJLE NOl AVAILABLE 
ZAI01Ll21,=YIO+LI0"2+ttJ 
OHA+OIOH2-IOH2c20J 110FILE 
HRH 
C'Ol23456789ABCOEFX· 
X'lOOA180llC• 
C'lNvALID FILE l/O • 
CL5• • .PIB STATUS 
CL21• • .FILE NAH[ 
Cll7' • 

0
FILE KEY 

C'CALL ISO" 
X '10100 2CJOOO • 
•-IOMl 
X'l00Al8011C' 
CL21' • .FILE NAHE 
C'fll[ NOT AVAILABLE• 
x•1D10020000• 
•-IOH2 
IOSTS 1ZAIPSC 
1051S 1Y\SIOSTR .TRANSLATE TO PRINTABLE CHAR 
OHA(Ll0HlJ 0 l0Hl .FILE NOT AVAILABLE 
OHA+OIOH1A-10Hll21J1IOFILE 
QMA+DlOHlB-IOHlll6J 110K[y 
OHA+OIOHlC-lOHlC41 1lOSTS 
ZAIOlLC21,~YCO•LIOM1+41 

SNAP 

70~ ************** TABLE MASTE~ 1/0 
705 • 
706 lABLfMT YSSGET 8 
101•• 
708•• 
709•• 
710•GTABLEHT 
711• 
712• 
713• 
7ltt• 
715• 
716• 
717• 
718• 
719• 
720• 

&ET 

MVC lOKEYCSl,KlA&LEHT .SAVE KEY 
MVJ IOKEY+S,C'G' .TYPE Of I/O 
ZG.CALL GE1,ltFIL.,RtFIL. 1Ktfll.J 
OS OH 
LA 15,TABLEMT 
ST 15 1 PllST+4•11-lJ 
LA 15,RTABL[MT 
ST 15 1 PLIST+4•<2-ll 
LA 15,KTABLEMT 
ST 15,PLISl+~•(3-ll 

01 PLIS1•4• 13-11,x•co• 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 10 of 22) 
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721• LA l,PLIST 
722• L 1S,=VIGE.1t 
723• BALR 14115 
721t+ Al llGET,l .INCRE.1'1EN1 10 COUNT 
725• HVC lOFILEC2ot,TABLEH1•8 .SAVE FILE 
726• B 10STATUS .CHECK l/o STATUS 
727 • 
728 •••••••••••••• VENDOR MASTER l/O 
129 • 
730 VENDOR" Y'iGET 5 
731•• 
732•• GET 
733•• 
731t•GV£NOORH H~C IOK[Y(51,KVLN00RM .SAVE K[Y 
735• HVI IOKEY•5,C"G 0 .TYPE Or 1/0 
736• ZG#CALL G[l,ttFIL.,RtflL.,KtFIL.J 
737• OS OH 
738• LA 15,VENDORH 
739• ST 15,PLIST+4•11-1J 
740• LA 15,RVENOORH 
71tJ• ST 15,PL1ST+4•C2-1J 
71t2• LA 15,KVENOORM 
71t3• ST 15,PL1ST+4•13-l> 
71t4+ 01 PLIST•4•(3-l>,X'80' 
745• LA l,PLIST 
746+ L 15,=VfGElt 
747+ BALR l't,15 
748+ Al llGET.1 .INCREMENT IO COUNT 
749+ HVC 10fll[(2ol,\l(N00RH+B .SAVE FILE 
750+ B IOSTATUS .CHECK llo STATUS 
751 • 
752 ***********••• PERSONNEL MASTER 1/0 
753 • 
754 PAYROLL YS>GEl 4 
755•• 
756•• 
757•• 
7S8+GPAYROLL 
759• 
760• 
761• 
762+ 
763• 
76•• 
765• 
766• 
767• 
768• 
1&9+ 
770+ 
771+ 
772• 
773+ 
77ft+ 
775 • 

C.[l 

HVC IOKEY14J,KPAYR0LL .SAVE KEY 
HVI IOKEY+4,C"G" .TYPE Of 1/0 
zG#CALL GET,CtfIL.,RtfIL.,KtFIL.J 
OS OH 
LA 
ST 
LA 
ST 
LA 
ST 
01 
LA 
L 
BALR 
Al 
HVC 
B 

15,PAYROLL 
15,PLIST+lt•ll-lJ 
15,RPAYROLL 
15,PLIST+4•C2-1J 
15,KPAYROLL 
15,PLIST+4•13-1J 
PLIST+4•13-1J,X'80" 
l,PLJST 
15,=V<GEll 
llf.15 
llGET,J .INCREMENT 10 COUNT 
IOFILE120l 1 PAYROLL+8 .SAVE 
10STATUS .CHECK lie STATUS 

77& *•*•*••••••••• ACCOUNTS PAYABLE MASTER 110 
111 • 
778 ACClPAY Y'SGEl 15 
119+• 
780+• GET 

f ILE 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 11 of 22) 
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781•• 
782•GACCTPAY MVC lOKEYClSl,KACCTPAY .SAVE KEY 
783• MVI IOKEY•l5,C'G' .TyPE OF 110 
784• ZGICALL GEl,ltFIL.,Rtfll.,KtFIL.J 
785• OS OH 
18b• 
787• 
788• 
789• 
790• 
791• 
792• 
793• 
791f• 
795• 
19b• 
797• 
798• 
799 ACCTPAY 
800•• 
801•• 
802•• 
803•UACCTPAY 
804• 
805+ 
8Db+ 
807• 
808• 
809• 
810+ 
811• 
812+ 
813• 
8 Jlf + 

815• 
Bib• 
817+ 
818+ 
819• 
820 ACCTPAY 
821•• 
872•• 
823•• 
824•PACCTPAY 
825• 
82&• 
821• 
828+ 
829• 
830• 
831+ 
832• 
833• 
831f• 
835• 
83b• 
837• 
838• 
839 ACCTPAY 
840•• 

LA 15,ACCTPAY 
ST 15,PLIST+4•ll-ll 
LA 15,RACCTPAY 
ST 15,PLIST+4•l2-l) 
LA 15,KACCTPAY 
ST 15,PLIST+4•l3-11 
01 PLIST•4•t3-l),X'b0' 
LA l ,PLJST 
L 15,=VCGETI 
BALR 14,15 
Al llGET,J .INCRU1ENT JO COUNT 
MVC 10fILEf2Gl,ACCTPAY•8 .SAVE fllE 
B 10STATUS .CHECK 110 STATUS 
U.f,G[lUP 15 

GETUP 

MVC IOKEVC151,KACC1PAY ~SAVE KEY 
HVI IOKEY•ls,c•u• .TyPE Of 110 
ZG•CALL G[TUP,CtflL.,RtfJL.,KtfTLal 
DS UH 
LA 15,ACCTPAY 
ST 15,PLIS1+4•ll-11 
LA 15,RACCTPAY 
ST 15,PLIST•4•C2-ll 
LA 15 1 KACCTPAY 
ST 15,PLIST•4•C3-ll 
01 PLIST•4•13-ll,X'80' 
LA l,PLIST 
L 15,=vcGElUPI 
BALR 14,15 
Al llGETUP,l .INCREMENT IO COUNT 
MVC IOFILEl2ol,ACCTPAY•8 .SAVE FILE 
B IOSTATUS .CHECK llO STATUS 
YSsPUT 15 

PUT 

MVC 10K[Y(l51,KACC1PAY .SAVE KEY 
MVl IOKEY•JS,C'P' .TyPE OF IIO 
ZG#CALL PUT,CtFIL.,RtFIL.I 
DS OH 
LA 15,ACCTPAY 
ST 15,PLIST+4•11-ll 
LA 15,RACCTPAY 
ST 15,PLIS1+4•l2-ll 
OI PLJSl•4•12-ll,X'&O' 
LA l,PLIST 
L 15,~VlPUll 

BALR llf,15 
AI llPUT,l alNCRE'1El'lll IO COUNT 
MVC lOFILEl20l 1 ACClPAY•S .SAVE FILE 
B JOSTATUS .CHECK lie STATUS 
YUINSRT 15 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 12 of 22) 
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8Ql+• INSERT 
8Q2•• 
8QJ+1ACCTPAY MVC IOKEYCISJ,KACCTPAY .SAVE KEY 
84Q+ MVI lOK[Y•lS,C'I' .TyPE or 110 
845+ ZGICALL 1NS[RT,((fll.,R£.Fll.I 
8Q6• OS uH 
847• LA 15,ACClPAY 
848~ ST 15 1 PLIST+4•ll-ll 
849+ LA 15,RACCTPAY 
850• ST 15,PLlST+4*lZ-lJ 
851+ 01 PLIST•4•t2-ll,X'80' 
852+ LA l,PLJST 
853+ l lS,=-VCINSEl<TI 
854+ BALR 14 1 15 
855+ AI fl INSERT, 1 • INCREMENT IO COUNT 
856+ MVC ICFILEl2ul,ACClPAY+8 .SAVE FILE 
8~7+ A lOSTATUS .CHECK l/O ~TATUS 
858 YU~OW DATE-TIM( 

860••••··········· 
861•• 

OAT( ANO TIM[ STAMP ****•······························ 
862•DAY1IME 
863• 
861f• 
865• 
8bb• 
8b1• 
8b8• 
869• 
870• 
871• 
872• 
873• 
87Q• 
875• 
81b 
877•• 

ORG • 
GETIHE S 
OS OH 
SR 1, I 
svc 7 
ST RO,WORKl .OATE-OYYHHOO• 
UNPK wORK1+4C7t1WORK1C4J 
HVC YYHH00Cbt 1 WORK1+5 
01 YYHH00•5,X'F0' .FIX SIGN 
ST Rl,WORKl .TIH[-OHHHHSS• 
UNPK WORK1•4llt,WORK1&4) 
Mvc HHHHSSf6J,WORK1•5 
01 HHHHSS•S,X'FG' .FIX SIGN 
BR R7 .RETURN W£GISTER 
YHRJ RIGHT JUSTIFY 

878••••••••••••••• RIGHT JUSTIFY •••••••••••••••••••••••••••••••••••••••••• 
879•• 
880•• 
881•• 
882•• 
883•• 
884•• 
885•RJ1 
88b• 
887+RJ2 
888• 
889+RJ3 
890• 
89l+RJll 
892+ 
893+R.JS 
894• 
89S+R.Jb 
896• 
897+R.J7 
898• 
899+RJ& 
9CO+ 

RO = FIELD LENGTH 
Rl = FIELD A OD RE SS 
R15 = R[lURN STATUS 

LA RO, I .SET LENGTH 
B RJ 
LA RD12 ·SEl LENGTH 
B RJ 
LA R0,3 .su LENGTH 
B fiJ 
LA RO 14 .SET LENGTH 
B RJ 
LA R0,5 .SET LENGTH 
B RJ 
LA R0 16 •SE. l LENGTH 
B R.J 
LA RQ 9 7 .SET U:.l'tGTH 
B RJ 
LA R 0 ,8 • SET LEl'<GTH 
B RJ 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 13 of 22) 
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90l+RJ9 
902+ 
903•RJ10 
904• 
905+RJ11 
906• 
907+RJ 
908+ 
909• 
910• 
911• 
912• 
913• 
914• 
915• 
91& 
917•• 

LA R0,9 .SEl LENGTH 
B RJ 
LA R0,10 .SET LENGTH 
B RJ 
LA R0,11 .SET LENGTH 
B RJ 
ST R7,RJSAVE .SAVE RETURN ADDRESS 
LA Rl3,SAVE .PROGRAM SAVf AREA 
DC (lY(QJ 

EXTRN MODRJI .RIGHl JUSTIFY MODULE 
L Rl5,=AfHOORJI) 
BALR Rl4 1 Rl5 .BRANCH TO RJ 
L R7 1 RJSAVE .RESTORE RE.TURN AUDRESS 
LTR RIS,Rl5 .SET CONDITION CODE FOR ERRORS 
BR R7 .RETURN TO CALL 
YSSDATE DATE VALIDATION 

918•••············ DATE VALIDATION **************************************** 
919•• 
92J+DATCHl<Y" 
921+ 
922•0A TCHK 
923+ 
924• 
925• 
926+ 
927• 
928• 
929+ 
930+ 
931+ 
932• 
933• 
934. 
935• 
936+ 
931• 
938• 
939+ 
94D+OVOUT 
941• 
942• 
9q3 
9'J4•• 

HVI WORK1•4,c•o• .PLUG DAY = 1 
MVI wORKl•s,c•1• 
ST R7,0VSAVE .SAVE RETURN ADDRESS 
LA Rl 1 WORK1 
BAL R7,RJ6 .TEST FOR NUMERIC 
BNZ DVOUT 
LTR R7,R7 .SET CONOillON CODE 
CLC lolORKU21 1 =C'70' .UNDER LOW YEAR? 
BL OVOUl 
CLC W0RK1121,=C'99' .OV[w HIGH YEAR? 
BH DVOUl 
CLC WORK1•2t21.=c•o1• .UNDER LOW MO~TH? 
BL OVOUT 
CLC WORK1•2<2t,=c•12• .oy(q HIGH ~ONlH 
BH OVOUT 
CLC WORKl+lfl2t,=C'Ql' .UNDER LOW DAY? 
BL DVOUT 
CLC WORK1+4(('.),=C'3l 1 .OVER HIGH DAY? 
BH D VOUl 
SR R7,R7 .DATE QK 
LTR R7,R7 eSET CONDITION CODE 
L R7 1 0VSAVE .RESTORE RETURN ADLRESS 
BR R 7 
USMVIN INPUT SCREEN FORMATING 

9115••••*********** HOVE IMA DATA TO SCREEN ~ORK AR[A 
946•• 
947•MOVEIN ST RO,SCREEN# .SCREEN NUMBER 
948+ 
949+ 
950+ 
951+ 
952+ 
953• 
954+ 
955• 
956• 
957+ 
958+ 
959+ 
960• 

MVC 10K[y(4) 1 SCREEN# .SCIHTN NUH!ifR 
HVI 10K[Y+4 1 C•G• .GET 
MVl IOFILE 1 C" ' 
MVC lOFll[+lll9),10FlLE .CLEAR TO SPACES 
MVC IOFJL[(l3) 1 =C'SCREEN FORMAT' .FILE NAM[ 
ZG#CALL MSGIN,lSCR~UM 1 lN1M~G) 
OS OH 
LA 15,SCRNUM 
ST 15 1 PLJST+4*tl-1J 
LA 15,INSMSG 
ST 15,PLIST•4•12-ll 
Ol PLISl+4•t7-lJ 1 X'b0' 
LA 1 ,PU ST 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 14 of 22) 
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'ilbl .. 

962• 
963 .. 
964• 
9b5 
966•• 

L l~,=vcM~blNI 

AALR 11+,15 
LA R9,AbTERH .110 EwROR ADDRESS 
B IOSTATUS eCHlCK l/O STATUS 
Y\$HVOUT OUTPUT SCREEN FORHAl 

967••••••••••••••• HOVE DATA FROM SCREEN WORK AREA 10 OMA 
968•• 
969+MOVEOUT 
970 .. 
971• 
972+ 
973• 
974• 
975+ 
91b+ 
977• 
978• 
979• 
980• 
981 .. 
982 .. 
983+ 
984+ 
985 .. 
986+ 
987• 
988+HOVEOUTS 
989• 
990 .. 
991• 
992• 
993• 
994• 

-995• 
99b .. 
997 .. 
998• 
999• 

1000• 
1001• 
l002+YISHOC1G 
1003+ 
1001+ AP CHK S 
1005•• 

ST RO,SCREEN# .SCREEN NUHRER 
MVC lOKEyl41 1 SCREENll .SCREEN NUMBER 
HVI 10KEY+4,C'P' .PUT 
HVl lOflLE,C' • 
HVC IOFILE•l&l91,IOFILE .CLEAR 10 SPACES 
HVC IOflLEll3t,=c•scREEN FORHAT' .FILE NAME 
ZG•CALL MSGOUl 1 (SCRNUM 1 0UTiHSG,PDAlAJ .SCREEN AND DATA 
OS OH 
LA 15,SCRNUH 
ST 15,PLIST.4•(1-l) 
LA 15,0UllHSG 
ST 15,PLIST .. 4•12-11 
LA 15,PDAlA 
Sl 15,PLIST+4•&3-1J 
01 PL1Sl+4•c3-11,X'B0° 
LA 1,PLIST 
L 15,=VtHSGOUT> 
BALR 14,15 
B YllHOOlO 
ST RQ,SCREEld 
MVC l0K£Y(41,SCREEN# .SCREEN NUMBER 
HVl l0K[Y+4,C'P' .PUT 
MVl IOFILE,C' ' 
MVC JOF1Lf+ltl91,IOFILE .CLEAR TO SPACES 
HVC lOFILEtl3>,=C'SCR£EN FORMAT" .FILE NAME 
ZG#CALL HSGOUT,CSCRNUHJ .SCREEN ONLY !NO DAlA> 
OS GH 
LA 15,SCRNUH 
ST l5,PLIS1+4•ll-ll 
01 PLIST•4•tl-lt,x•so• 
LA 1 ,PLI S l 
L 15,=VlHSbOUTI 
BALR 14,15 
LA R9,ABTERH .110 ERROR ADDRESS 
B IOSTATUS .C~ECK l/C STATUS 
YU SN AP SNAP 0U"4P 

C-32 

1006•••············ 
1007•• 

SNAP DUMP Of ACTJON PROGRAM *************************** 

1008•SNAPIT ORG • 
1009+ ZGllCALL SNAP,<ZA#DPld,l~,ZA#IMH,EI,wORK,EW,ZA•OHH,[0,tNAM •• YSSEI 
1010• OS OH 
1011+ LA 15,ZUDPIB 
1012+ ST 15,PLIST•4•tl-l) 
1013+ LA 15 ,EP 
1011+• ST 1S,PLIS.T•4•U-l> 
1015+ LA 15, l AU 11H 
101&" ST 15,PLIS.1•4>:<(.S-l) 
1017• LA 15,[J 
1018+ ST 15,PLIS.1+4•&4-l) 
1019+ LA 15,lllORK 
1020+ ST 15,PLIS.l•lt•&!>-ll 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 15 of 22) 
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1021• 
1022• 
1023• 
1021f• 
1025+ 
1026• 
1027+ 
1028• 
1029+ 
l 030• 
1031+ 
1032• 
1033+ 
10311• 
1035• 
1036 
1037 
1038 
1039 

LA 15,[IW 
ST 15,PLIST•4•lb-l) 
LA 15 1ZAllOHH 
ST 15,PLIST•4•C7-ll 
LA 15,EO 
ST 15,PLIST•4•l8-ll 
LA 15,APCHl(S 
ST 15,PLIST•4•(9-11 
LA 15 1 Y\SE 
ST 15,PLIST+4•ClJ-l> 
0 1 pLJST•4•& 10-11 ,x•ac• 
LA 11PLIST 
L 15,=VCSNAPJ 
BALR 14 1 15 
BR R7 .RETURN RlGISTER 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * TERMINATION 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
YHT[Rf'I 

lOlfO••*•******************************************************************** 
1041+• PROGRAM l[RHINATlON • 
1Dlf2•••••*********************************•*•******************************* 
1043+T[RH CLJ lSNAP,t•N• .~EOUlST NORMAL TlR~JNAllON WITH SNAP? 
lOlflf+ BE SNAP .YlS 
101f5+ CLl JSNAP,c•s• .REQUEST ARNORHAL TERHINAlION WITH SNAP? 
10116+ BNE Fl~ISH .NO-NORMAL TERHJNATION 
1Dll7•ABTER~ MVI ZA#PSINo,c•s• .TER~INAT[ WITH SNAP DUMP 
1048+ B FINISH 
101f9+SNAP GfTJ~E M 
1050+SNAP O~ OH 
1051+ LA 1,1 
1052• SVC 7 
1053+ ST rd,ETIMS 
1051f+ ZG#CALL SNAP,CZA#OPlB,EP,ZA#JMH,[1,wORK,[W,ZA#OMH,[0,YSiB,YSS[I 
1055• OS CH 
1056• LA 15,ZA#OPlB 
1057• ST 15,PLIST•4•(l-J I 
1058+ LA 15,EP 
1059+ ST 15,PLJST•lf•C2-ll 
1060• LA 15,ZA#lMH 
1061• ST 15,PLIST•4•(3-1J 
1062• LA 15,EI 
1063• ST 15,PLIST•4•l4-ll 
10611+ LA 15,WORK 
1065+ ST 15,PLIST+4•(5-ll 
1066• LA 15,[W 
1067+ ST 15,PLIST+lf*lb-ll 
lu68+ LA 15,ZA#OHH 
1069+ ST 15,PLIST•4•l7-ll 
1070+ LA 151EO 
1071+ ST 15 1PLISl+lf•C8-ll 
1072• LA 15,YSSB 
1073+ ST 15,PLIST•lf•l9-ll 
107'• LA 15,YSSE 
1075+ Sl 15.PLISl•lf•tlO-lJ 
1076• 01 PLIST•4•&10-11 1 X1 80' 
1077+ LA 1,PLIST 
1078• L 15,=vcsNAPI 
1079• BALR l~o15 
1080•FINISH GElIME " 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 16 of 22) 
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108l+FIN1SH OS OH 
1082• LA 1,1 
1083+ SVC 1 
108q+ ST Rl,ETIMS •[NQING TJHE 
1085• ZGICALL RETURN .RETURN CONTROL TO JHS 
1086• OS OH 
1087• l 15,=VIRElURN) 
1088• BALR 1q,15 
1090 YHHSG 1 
109l•EHSG1 HVC OHAtLHSGlt,HSGl 
1092• HVC ZA#0TLt2l,=YIO+LHSbl+q) 
1093+ B TERH 
109q YSSHSG 2 
1095•EHSG2 MVC 0HACLMSG2t,~SG2 

1096• MVC ZA#0TL12),=Yt3+LMSG2•4) 
1097• B l[RH 
1098 YSsHSG 3 
1099+EMSG3 ~vc OHACLMSG3J,HSG3 
1100+ HVC ZA#Oyll2l,=YtO•LMSGj+q) 
1101+ B TERH 
1102 YSSHSG 4,N 
ll03•EMSGq HVC OHAlLHSG4) 9 HSG4 
llOq+ MVC ZAIOTLf2t,=YtJ+LMSG4•q) 
1105 HVC OHA+HqA-HSG4ll5J 1 HAcCTPAY 
1106 B TERH 
1107 YSSHSG 5 
1108•EMSG5 HVC OHACLHSG5t,HSG5 
1109• HVC ZAl0Tlf2J,=Y<O•LMSG5•4J 
1110• B TERH 
1111 YUHSG 6 
1112•EHSG6 HVC OHACLHSGbJ,HSGb 
1113+ MVC ZA•OTLC2),=Yca+LMSG6+4) 
1114+ B TERH 
1115 YSSHSG 7 
1116+EMSG7 MVC OHACLHSG7J,HSG7 
1117• HVC ZAIOTL12J,=Yt0•LMSG7+4J 
1118• B TERM 
1119 YSSHSG 8 
ll20+EHSG8 HVC OHACLHSG8t,HSG8 
1121+ MVC ZAt0lLC2l,=YCO+LHSG8•4J 
1122+ B TERM 

1123 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1124 • CONSTANTS 

1125 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1126 AcCTPAY DC C•ACCTPAY ACCOUNlS PAYABLE 
1127 TAolfMT DC C'TABLEHT SlCURITY/CGDE~ 

1128 VENOORH DC C'VENDORM VlNDOR HASTEQ 
1129 PAYROLL DC C'PAYROLL PAY~OLL ~ASTER 

1130 BLA~KS DC CL80' ' 
1131 * 
1132 ************** MESSAGES 
1133 * 
1134 HSGl 
113!"> 
1136 
1137 LMSul 
1138 MSG2 
1139 
ll4J 

DC 
DC 
DC 
EQU 
oc 
DC 
DC 

x•100A1ao11c• 
C'PL[A5[ US[ "TRANSMIT 
x '1010020000• 
•-MSGl 
x•1aGAl8LllC' 
C'lHE ACCOU~TS PAYABLE 
C'Pl[ASL CONTACl 1so• 

UNPROl UISPL" KEY TO RETRANSMIT• 

CONTROL RECORD CAN~OT BE FOUND. ' 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 17 of 22) 
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11"1 
1142 
1143 
l11t4 
1145 
1146 
1147 
1148 
lllf9 
1150 
1151 
1152 
1153 
115'1 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
11&3 
llblt 
1165 
116& 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
ll 71f 
1175 
1176 
1177 
1178 
1179 
1180 
1181 
1182 
1183 
l 181f 
1185 
1186 
1187 
1188 
ll89 
1190 
1191 
1192 
1193 
ll91f 
1195 
119& 

1197 
1198 
1199 

LKSG2 
MSG3 

M3C 

!130 

LKSG3 
OH3A 
DPl3B 
DH3C 
DH30 
HSGlf 
HlfA 

LMSulf 
HSG5 

LHSGS 
1'1SG6 

LHSG6 
1'1SG7 

LMSG7 
KSG8 

LHSL8 
HSG9 

M9A 

LHSC.9 
OH9A 
KSGl'J 

LMSulO 
HSGll 

LMSC.l 1 
MSGJ2 

LMS&l2 

DC 
EQU 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
[QU 
[QU 
EOU 
EQU 
EQU 
DC 
DC 
DC 
DC 
EOU 
DC 
DC 
DC 
EOU 
oc 
DC 
DC 
DC 
EQU 
DC 
DC 
DC 
DC 
EOU 
DC 
DC 
DC 
EQU 
DC 
DC 
DC 
DC 
EQU 
EQU 
DC 
DC 
DC 
EQlJ 
DC 
DC 
DC 
EQU 
DC 
DC 
DC 
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x•1D10020000• 
•-HSG2 
x•IQOAOOoO• 
c•A/P BAlCH • • 
CL4• • BATCH I 
x•40212020612020612020' DATE 
CL5' • 
Cl3 • • I OF CHECKS 
c• CHECKS TOlALING I' 
X'4020682020206B2021204B202060' 
x•10020000• 
•-MSG3 
H3A-HSG3 
M3B-HSG3 
M3C-HSG3 
1130-HSGl 
x•100Al80llC' 
CL15' • 
C'=THIS CHECK CANNOT BE FOUND. PLEASE CORRECT ANO RETRY' 
x•1010020000• 
•-HSGlf 
X'lOOA1801lC' 
C'ACTIVllY FOR THE PREVIOUS CHECK IS NOT COMPLETE• 
x•1010020000• 
•-MSG5 
X 'l QOAl 8011C • 
C'THIS CHECK IS ALREADY JN OUR FILE. ' 
C'PLEASE CO~RECl ANO RETRY' 
x•1D10020000• 
•-HS()b 
X •100Al8UllC' 
C'THE CURSOR •AS NOT IN lHE EXPECTED POSITION. ' 
C'PLEAS[ CORRECT ANO RETRY' 
x • 101002oocJ• 
•-HSG7 
lC'lOOAOOOOlC' 
c•THIS ACTION HAS BE£N TERMI~AllO BY OPERATOR REQUEST' 
x•101002oocJ• 
* -HSG8 
x•1c• 
C'ITEHS lOTAL =• 
X'lf020202020202120~B202060' 
x • 10. 
•-HSG9 
1'19A-MSG9 
X'lC• 
C'CASH NOT =. 0 1 

x•10• 
•-MSGlO 
x•1c• 
C'ACCRUAL NOT =. G' 
x • 10. 
•-HSGll 
x•1c• 
c•voID CHECK REQUIRES OVERRIDE CHECK NUMBER• 
x•10• 

EQU 
PRINT 
YSSPIB 

•-MSG12 
GEN 

.PROGRAM INFORMAlON aLOCK 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 18 of 22) 
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1200•••····································································· 1201+• l ITERAL POOL • 
1202••••···································································· 1203+ LTORG 
120ff. 
1205• 120&• 
1207• 
1208• 
1209• 
1210• 1211 • 
1212• 
1213• 
121 ... 
1215• 
121&• 
1217• 1218• 
1219• 
1220• 
1221• 
1222• 
122 3• 
1221t+ 
1225• 
122&• 
1227• 1228• 
1229• 
1230• 
1231• 
1232• 
1233• 
123ff• 
1235• 
123&• 
1237• 
1238• 
1239• 
12110• 
121tl• 
12112• 
1243• 
1244• 
12ffS+ 
121f&• 
1247+Y\'[ EQU 

=VCGEU 
::.v CG[ TUP) 
=vtPUTJ 
=VClNSERlt 
=ACMOOR.JlJ 
=VCMSGIN) 
::.vcMSGOUTJ 
::vcSNAPJ 
::VCRETUR~) 

::\'CO+l Y'\Ml+4 I 
=c•AP• 
::.Y(O+lMAll 
::.c•ZSATCH" 
::Y(Q+LMSG3•4 J 
=YCO•IMA3J 
:: C •AC• 
::c•APITM~· 

::.H • 111 ° 
=C"APITS ' 
::.vco•LIOl'IZ•4) 
::.Y(O+LI0t'll+41 

::c•99• 
=c•o1• 
=c•12• 
=c•31• 
::.Yto•U1Sbl•'4l 
::.YCO+L"'Su2•1tl 
::.YcO•LMSG4•1t) 
::.YCO•LMSG5•41 
::.y CO+LMSG6•4 I 
::.y(Q+Lf'ISG7Ht) 
::.YCQ+lf'ISG8•4J 
::.C"APCHK" 
=c•1ao• 
:: c. 
::.C'ADD" 
=P"l" 
=c•ooo• 
::c•oooou• 

::.c•oo1• 
::.c•stREEN FORMAT" 
* oENO Of PROGRAM 

11369 WORK YSSWORK .WORK AREA 
' 1370•••••••••••,•···························································· 
1371•• lolORK AREA • 

1372••······································································ 1373+WORK DSECT 
l 37ff +ST H" OS 1375+ETIM' OS 
l 37&•1GET OS 
1377+1GE1UP OS l 378+1PUT OS 

-
1

1379+11NSERT OS 
l 380+SAVE OS 

A .START TIME CMlllISECONDS) 
A .ENO lIME CHILLISECONOSt 
H .NUMBER Of GET 
H • GElUP 
H • PUT 
H • INSERl 18f .PROGRAM SAVE AREA 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 19 of 22) 
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'I 138l+PLIST 
1382+WHO 

OS lfA .PARAMETER LIST FOR "CALLS" 
OS CL3 .USER INITIALS 
OS 20 .WORK FIELD ! 1383+WORK1 

1384+PASSKEY 
l 385+10F llf 
1386+IOKEY 
1387+IOSTS 
1388+JORET 
1389+ERR 
1390+YYHHOD 
139l+HHHHSS 
1392 R.JSAVE 
1393 OVSAVE 
1391f lRAIL't 
1395 TR AILU 
1396 TRAILS2 
1397 

EQU WORKl,5 .SECURITY RECORD FILE KEY 
OS CL20 .LAST FILE 1/0 
OS CLZO .LAST flLE l/O KEY 
OS CL4 .LAST FILE l/O SlATUS 
OS CLl .FILE NOT AVAILABLE-RETURN 
OS Cll .ERROR FLAG 
OS tl6 .DA Tl 
OS Clb • TIHE 
OS A 
OS A 
OS Cl26 
OS A 
OS A 
VSSSWORK .SOHPS WORK ARE A 

1398•• 
1399•••············ 
1400•• 

SDHPS WORK AREA ********•*•*•*•*******************•••••• 

14Ql+SCRNUH OS 
1402+SCRtENI EQu 
l403+SCREENW OS 
1404+HAX1TL EQU 
1405•. 
1406••············· 
1407•• 
1408+UDATA [QU 
1409•0Uli~SG EQU 
1410+FILL OS 
l4ll+INSMSC EQU 
1412 • 
1413 •••••••••••••• 
1414 • 
1415 USlART EQU 
1416 U1RA"4 OS 
1417 USNAP OS 
1418 IHAl EQU 
1'119 UAOD OS 
1420 UCH& OS 
1421 UENO OS 
11122 UlYPE OS 
1423 UCH(CK OS 
lct2ct UlRANl OS 
1'125 IHA2 EQU 
1426 UVENDOR OS 
1427 UTRAN2 OS 
1428 IMA3 EQU 
HZ9 UL EGEN D OS 
1430 UIUHE OS 
llfll UAODRl OS 
1'132 UAODR2 OS 
llf33 UCITY OS 
1431t UllP OS 
1435 UAHOUNT OS 
143& UOAtE OS 
llt37 UOVlRIDE OS 
llf38 U1RAN3 OS 
llt39 LUDATA EQU 
llf40 USTOP OS 

D .SCRE[N NUMBER 
SCRNuH+il 1 4 
Cll80 .SCREEN •ORK AREA 
SCREENW,2 .MAXIMUM INPUT TEXT LENGTH 

SOMPS I 10 AREAS 

• * .ouTPUl M(~SA&E DAlA 
CLl .OUTPUT flLL CHARACTlR 
* .INPUT MESSAGE DATA 

UNPROTECTED UAlA 

* Cl5 
Cll 
*-US TART 
CL1 
Cll 
Cll 
Cll 
CLS 
Cll 
•-US TART 
CLS 
Cll 
*-US TART 
CL2S 
CL26 
CL2S 
Cl25 
CL25 
CL 5 
CllO 
CLb 
CL5 
Cll 
•-UOATA-1 
ell 

TRA"4SACTION CODE 
SNAP CODE 

ADD 
CHA"'GE 
END 
CHECK TYPE 
CHECK NUMBER 

VENDOR CODE 

CHECK LEGE ND 
PA YEE NA1'1£ 
PAYEE ADDRESS LlNf l 
PAYEE ADDRESS LINE 2 
PAYEE ClTy ANO STATE 
PAYEE ZIP CODE 
CHECK AMOUNT 
CHECK OAT[ lM~ODYYI 

OVERRIDE CHECK NU~BER 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 20 of 22) 
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l'f'll • 
1442 ************** PROllCTlO R[PLAC[H[Nl OATA 
l't'+3 • 
14'+4 PD AJA 
1IfIf5 PS TART 
l If 4 b PAO[; 
1447 PCHG 
l If 48 P[~O 
1449 PCH[CK 
llf SO PV[NOOR 
1451 PL[Gfl'W 
llf52 PNAM[ 
14 53 PA DORI 
1454 PAODR2 
1455 PCIIY 
145b PZIP 
1457 PAMOUNT 
l If 58 PO ATE 
1459 PO'IERIOE 
1460 PMSul 
1461 LPDATA 
1462 PSTOP 

[QU * EQU • 
OS Cll 
OS cu 
OS Cll 
OS Cll 
OS Cll 
OS Cll 
OS Cll 
OS Cll 
OS Cll 
DS Cll 
DS Cll 
OS Cll 
OS Cll 
OS Cll 
OS Cl80 
[QU •-PS TART 
OS Cll 

C-38 

1'163 ******•·······················•*•*•••·································· 1464 * RECORD ARfA~ 

l4b5 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 14bb YSSSYlO'I .SfCuRITY RHORO 
llf6 7+. 
1468•••············ TABLE HASTlt< RECORD 
l '169 +. 
l'170+K1AolEHT OS Cl6 
147l+RTABLEHT OS CLSO 
1'+ 72+1 ABS TS EQU RTABLEHT+as.1 STATUS 
1473+LIHIT [QU RTABLEHT+15.l PASSWORD llMI T 
l47Cf+TERHTA8 EQU RTABLE~T•lb l[RHlNAL FIELDS 
1475 • 
14 76 •••••••• AP002 VENDOR HAStt.R 
1If77 • 
llf 78 KV[NOORH as CLS 
llf79 RVENOORH OS Cll99 
1't80 VHlllAH[ [QU RVENOORP1+5 9 2b NAHE 
) lf81 VPUOOR 1 EQU P.VENDORH+ 31 9 25 ADDRESS 1 
llf82 VHADDRZ EQU RVENOORH•57 9 25 ADDRESS 2 
llf83 VHCl TY EQU RVENDORH•8J 9 25 CITY 
llf81f VHZIP EQU RVENOORH•l09 9 5 ZIP CODE 
llf85 • 
llf8b •••••••• PEOIO PERSONNEL MASTER 
llf87 • 
llf88 KPAYROLL OS CLS 
1489 RPAYROLL OS Cllf21 
1490 PH NA HE EQU RPAYROLL•l2 9 26 NAM[ 
1"91 PMAODRl EQU RPAYROLL•41 9 25 ADDRESS 
llf92 PMCJ TY EQU RPAYROLL•70 9 25 Clh 
1'•93 P"'ZIP EQU RPAYROLL•99•5 ZIP COO[ 
l'191f Pl'!BRW EQU RPAYROLL•200,J BRANCH OF WORI< 
llf95 • 
149& •••••••••••••• ACCOUNTS PAYABLE 
llf97 • 
1498 KACCTPAY OS CllS 
1499 RACC.TPAY OS CllbS 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 21 of 22) 
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1500 • 
1501 • APlOO HEADER 
1502 • 
1503 APAHT EQU RACCTPAY•29,5 
1501t HACCTPAy OS Cll&S 
1505 APH!i 10 EQU HACCTPAY,2 
150& APHREPT EQU HACCTPAY•l6,5 PD2 REPORT TOTAL 
1507 APHBAlCH EQU HACCTPAV.21,5 P02 BA lCH TOTAL 
1508 APHCHMCT EQU HACCTPAY•26,5 CHECK COUNTER 
1509 APHlYPE EQU HACCyPAY• 31 1 l CHECK TYPE 
1510 APHCHE CK EQU HACCTPAY•32,5 CHECK NUMBER 
1511 APHDATE EQU HACCTPAY•37,b CHECK DATE 
1512 APH\IElllOR EQU HACCTPAY•li3,5 CHECK VENDOR 
1513 APHIHH EQU HACCTPAY•53 1 !:> P02 ITEM TOTAL 
l 51 .. APHlTMC [QU HACCTPAY•58,3 ITEM COUNT 
1515 APHAMT EQU HACCTPAY•li8,5 PD2 CHE CM Af H 
151& APHr..AMf. EQU HACCyPAY•&l,2& NA 11[ 
1517 APHLEGNO EQU HACClPA Y.87 ,2 b LE GE ND 
1518 APHPRNT EQU HACClPAY•ll3 9 l PRINT 
1519 APHBA T HN EQU HACCyPAY•lllt,3 BATCH NU11BER 
1520 APHCHKS EQU HACCTPAY•ll7,3 NUMBER OF CHECKS. 
1521 APHllOOS EQU HACCTPAY•l2J,3 NUMBER OF VOIDS. 
1522 AP HERR S EQU HACC1PAY•l23,3 ~UMbER OF ERROR PASSES 
1523 APHITM S [QU HACCTPAY+l2b 1 1t NUMBER Of ITEl'!S 
1521t AP HOLD EQU HACC1PAY•l3J 15 P02 OL 0 CHECK AMOUNT 
1525 APHCASH EQU HACCTPAY•l35,5 CASH TOTAL 
152& APHACCR EQU HACCTPAY•lll0,5 ACCRUAL TOTAL 
1527 APHERR EQU HACCTPAY•l1151l ERROR CODE 
1528 APHAOC EQU HACCTPAY•llib,l ADO OR CHANbE 
1529 APHOONE EQU HACCTPAY•l47,l COMPLETION 
1530 • 
1531 ****•••• APl'.J3 CHECK 
1532 • 
1533 CACCTpAY DS Cllb5 
1531t APCIHO EQU CACClPAY,2 "AC" 
1535 APClYP f EQU CACC1PAY•2,l TYPE 
153& ApCCHEU fQU CACClPAY•3,!:> CHECK NUMBER 
1537 APClOATE EQU CACCTPAY+}6,4 POO TRAr.SACTION DATE 
1538 AP COATE EQU CACCTPAY•20,4 PDO DA TE 
1539 ApCIJE NOR EQU CACC1PAY•24,5 VENDOR 
1540 APCAMT [QU CACCTPAY•29,5 PD2 AMOUNT 
1541 APCNAM[ EQU CACC1PAY•311,2b NAHE 
1542 ApCADORl EQU CACCTPAY.&0,25 ADDRESS 1 
15113 APCAOOR2 EQU CACC1PAY•85 1 25 AODl<ESS 2 
1544 APCCIT Y EQU CACCTPAY•llJ,26 CilY 
1545 APCZIP EQu CACClPAY..13&,3 POD 71P CODE 
15% APCLEGNl) EOU CACCTPAY•l39,25 LEGE ND 
15117 APCPRNT EQU CACC1PAY•lb4,I PR lt-4 T 
15111:1 OMA YUOMA 25b8 .OUTPUT HESSGE ARO 
15119•(1.0 ECu • .END OF i..ORK AREA 
1621 COA YSSCOA .CONT IlllUI l Y DATA AREA 
1622•••·····························································*······· 
1&23•* CONTJNUlTY OATA ARfA • 
1621t••••*•····························••***••······························· 
1&25•CDA 
1626• 
1627 

OSECT 
OS OH 
END 

Figure C-10. APCHKS Action Program Processing a Dialog Transaction with 
Delayed Internal Succession (Part 22 of 22) 
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LINE SOUR CE STA TE HE NT OS/3 ASH 

2 APITHS START 0 

3 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• q • AUTHOR R L LEONAPD 
S • OAT[ : 28 IURCH 1980 
b • SITE : GAY t TAYLOR INC.,Wl~STON-SALEH.NC.27102 
7 * pURPOSE: TO ENTER •Nu VERIFY ITEM CHARGES FROM AP CHECKS 
8 • CHANGE LOG: 
9 •••v••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

10 YUSTART .STARTING CONVENTIONS 
12•YSSB EQU • .START OF PROGRA" 
13•• 

lit•••············ REGISTER EOUATES 
15•• 
l6•RO 
17•Rl 
l8+R2 
19•R3 
20•Rlt 
Zl+RS 
ZZ+Rb 
23•R7 
Zlt•RB 
25•R9 
2b+RlU 
27•Rll 
28•Rl2 
29•R13 
30•Rllt 
3l•R1S 
32•• 

EQU 
[QU 
EQU 
EQU 
[QU 
EQU 
EQU 
[QU 
[QU 
rou 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

0 
1 
Z .PIB COVER 
3 .IHA COVER 
It .WORK COVER 
5 .Ol'1A COVER 
6 .CDA CO VER 
7 .INTERNAL ROUTINE LINKAGE 
8 .110 - NORMAL RElURN ADDRESS 
9 .110 - ERROR RETURN ADDRESS 
10 .PROGRAM COVER #3 
11 .PROGRAM COVER #2 
12 .PROGRAM COVER #l 
13 
14 
15 

33••············· 
34•• 

ESTABLISH PROGRAM CO~ERING 

35• 
3b• 
37• 
38• 
39• 
40• 

USING 
USING 
USING 
USING 
USING 
USING 

• 1 Rl2.Rll,R10 .PROGRAM CODE 
ZUOPIB ,RZ .PIB 
24# lHH .1n • IMA 
WORK 1 R4 .WORK 
ZUOHH.R5 .OMA 
CDA.R6 .CDA 

42••••••••••••••• ESTABLISH IMS INlERFACE 
ft3•• ..... 
q5+ 
4b• 
47• 
48• 
49+ 
SO+ 
51• 
52+ 
53+ 
Sq+ 
SS+ 
Sb+ 
S7• 
S8• 
59+ 
60+ 

STH Rl4,Rl2.12t~lJ) .STO~E REG IN CALLS' SAVE AREA 
LR R12,Rl5 .ADDRESS or THIS PROGRAM 
LH R2,Rb.OlRlJ 0 ACTIVAllON AR(AS FRO~ PARAH 
LA Rll,SAVE .THIS PROGRAM SAVE AREA 
sT Rll.8l,Rl3J .PUT THIS SAVE INTO CALLS• SAVE 
ST R13,4(,wllJ .PUT CALLS' SAVE l~TO THIS SAVE 
LR R13,Rll .REG 13 ~ THIS SAVE AQEA 
LR Rll.R12 .SECOND PROGRAM COVER 
LA Fill,lCRllJ 
LA Rll.409~tRllJ 
LR R10 1 Rll olHlRO PROGRAM COVER 
LA RlO,lCRlUJ 
LA Rl0,4095cRJJJ 
GE yIHE H 
OS GH 
LA 1,1 
SVC 7 

Figure C-11. APITMS Action Program Processing a Dialog (Part 1 of 29) 
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ST Rl,STI~\ .STARTUP TIME 
DROP Ro .NO COA 
PRINT GEN 
BAL R7.DAYTIME .GET DATE-TIHf 

PRINT OFF 
pRINT ON 

YU.TRAIL A 

61+ 
63 
()If 

65 
66 
67+ 
17+ 
78 
79 

HVC PASSKEYl5J,:c'AP(HK' 
YSiSfCUR .PASSWORD SECURllY 

80•••····································································· 
81+• CHECK SECUPlTY FOR OPEN APPLlCATlON * 
82+• 
83+• ASSUl'l[S KEY IN FIELD "PASSKEY" * 
81f••••···································································· 
85+ HVC KTABLEMTl3),:C'T80' 
86+ MVC KTABLfMT+3(5),PASSKEY 
87+ LA R9,Y\\0020 .NO FIND ADDRESS 
88+ BAL R8,G1ABllP1T .GET SECURITY RECORD 
89+ CLI TABSTS,C' ' .RECORD ACTIVE? 
90+ BNE Y\$0020 .NO 
91+ MVI WORK1,x•Go• .SETUP TO CVB 
92+ MVC WORKl+ll7),wORKl 
93+ MVC WORK1+8(21,lAIJSTJD+2 .TERMINAL ID 
91f+ PACK WORK1•6l21,~0RK1+8(2) 

95+ CVS Rl,WORKl .T[~MlNAL FIELD COUNTER 
96+ LA R7,HRMTAB-... BH.INNlNG Of TERMINAL FIELDS 
97+Y~\CQ10 LA ~7,4tR71 .NlXT T[RMl~Al FIELDS 
98+ BCT Rl,YiSOOlO •COUNT OO~N TO THIS TERMl~AL 
99+ CLC LC3,R7),:C• ' .OPEN? 

100+ BE YS\0020 .NO 
101+ HVC WHOl3) 1 0CR71 .SAVE USER l~ITIALS 

lo2+ CLC 3Cl,R7),LJMll .OPEN BUT OVER LJMIT tSET COWNI 
103+ BNH YSSOJ30 .NO 
1Qlf+USG020 "IVC O~A<LYSSMll,YUMl .APPLICATION NOT OPEN 
105+ MVC ZA#OTLl2),:YlD+LY\\Hl+41 .MESSAGE LENGTH 
lOb+ B TERM 
107+YSiMI DC X•lOGA18011C' 
108+ DC c•APPllCATlON NOT OPE~' 

109• oc x•101002oocJ• 
llO+LYi\Ml EOU *-YS\Ml 
lll+Yti~J3U ORG • 
113 MVC KACCTPAY<l5J,BLANKS 
lllf CLC 2A#lllt2J,=YllHAl-USlART) 
115 BNH l0020 
116 CLC lPROTt5),=C'A p• 
117 BE EMSGl USE UNPROl 
118 L0020 EQU * 
119 CLC 2A#ITLl21,=YlUACCTl-USTART+ll DATA ENTERED? 
120 BNH L0030 NO 
121 YUIN 12 .GET INPUT DATA 
lZZ+ LA RO,lZ oSCREEN NUMBER 
123+ BAL R8,HOVEI~ .GO TO INPUT SCREEN ROUTINE 
l21f L0030 MVI FILL,C' • UNPROTECTED fill CHARACTER 
125 MVI PSTART,C• • 
12b MVC PSTARl+l<PSTOP-PSTART-1J,PSTART CLEAR PROT REPLACE 
127 flVI USTOP,x•ff• 
128 HVI pSTOP,X'FF• 
129 CLC IHA+4(5J,:C'APRNT' .PRINT? 
130 BNE LODlfO .YES PRINT CHECK 

Figure C-11. APITMS Action Program Processing a Dialog (Part 2 of 29) 
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131 ***** YU TQAIL B 
132 MVC KACCTPAYc21,=C•Ac• 
133 MVI KACCTPAY•2.C•N• 
134 MVC KACCTPAY+3(5).!HA+JO CHECK NUMBER 
135 CLI IHA•15,c•v• VOID CHECK? 
13& BNE L0035 NO 
137 MVI KACCTPAY•2,c•v• 
138 L0035 B L0610 
139 L0040 MVC KACCTPAYt2l.=C•AP' GET HEADER 
140 LA R9 1 [MSG2 
141 BAL R8 1 GACCTPAY 
142 MVC ACCTPAYHll65l,RAcC1PAY STORE HEADER 

143 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 144 • BUILD BAsE SCREEN 
145 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
14& • 
147 * CHECK OATA 
148 • 
149 
150 
151 
152 L0050 
153 
154 
155 
15& • 
15 7 • 
158 • 
159 
160 
lbl 
162 LCOb!J 
163 
1&4 
1&5 
166 
167 
168 
169 
170 
171 • 
172 •••••••• 
173 • 
174 ••••• 
175 
176 
177 • 
178 •••••••• 
179 • 
HsO LOO&O 
181 
182 
183• 
193• 
19&f 
195 
19& 
197 
198 
199 

CL! HTYPl,C•N• NEW CHECK? 
BE L 0050 YES 
MVC PTYPEtl) 1 HTYPE 
MVC PCHECKf5t.HCHlCK 
MVC PCAH1(14t.=A•40206B2020206B2u212o482C2060. 
[0 PCAHttl4),HAMOUN1 
MVC PCNAK[(25),HNAH[ 

LINE NUMBERS 

LA RlO,PLINul flRST LINE I POSITIO~ 
LA R6,20 COUNTER 
PACK wORKlC21 1 HJTHCNl(J) 
UNPK 0(3,Rl0),WO~Klt2t MOVE INTO LINE I POSITION 
01 2lR101,x•rc• FIX SIG~ 

AP WORK1C2t.=P•l• NEXl yTEM 
LA Rl0,PLLIN[C 1 Rl0) N[Xl LINE 
BCT R&.L0060 
CLC ZA#ITLt21,=YCUACCTl-USTART+l) VERIFY DATA? 
BNL LD120 YES 
CLI HACTION,c•c• CHANGE? 
BE L0080 YES 

ADO SCREEN 

HVC 
B 

UDESPTlf261,HLEGEND 
L9000 SCREEN OUT 

CHANGE SCREEN lGET ITEMS FOR DISPLAY) 

LA 
LA 

pRINT 
PRINT 
l"VC 
HVC 
'1VC 
MVC 
114VI 
LA 

R6
9

20 
RlO,UACCll 

OFF 
ON 
KACCTPAYl15t,BLA~KS 

KACCTPAYl2t,=C'Al' 
KACC1PAY+21bl,HTYPE 
KACClPAY•8C31,HllMCNT 
POSITIONeC•G• 
R9.El'ISG3 

LINE COUNTER 
fIRST LINE: 

YU TRAIL 0 

YSSTPAJL [ 

Figure C-11. APITMS Action Program Processing a Dialog (Part 3 of 29) 
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2G0 
201 
202 
203 
20'4 
205 
206 
207 
208 
2G9 
210 
211 
212 
213 
214 
215 
216 

L0090 

LDlUO 

BAL 
LA 
BAL 
MVC 
CLC 
BNE 
MVC 
UNPI< 
CP 
BNL 
MVI 
01 
MVC 
MVC 
LA 
BCl 
B 

SPERRY UNIVAC OS/3 C-43 
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R8.SACCTPAY 
R9 9 U°'SG'4 
wa.NACCTPAY 
ACCTPAY I l lb5J 9 RACCTPAY 
RACC1PAY•21b) 9 HTYP[ 
L900C 
0C8,Rl0),AJACCT 
0AMTll0 9 RlOl,AIAHTf5) 
AIAMH51,=P'u' 
LOlOO 
OAMTIRlOJ ,C'-' 
DAMT•9CR1QJ,X'FD' 
DDESPTC30,RlOJ,AlDESCPT 
OEHPfl+,RlOl,AIEMP 
R 10, UL L l NEC , R l J J 
R6,LG09U 
L9000 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

SET START OF FILE 

RfAO ~EXT AP llEM 
HOVE TO ITEM ARLA 

SAME CHECK? 
FORMAl SCREEN ANO OUT 

FORMAT SCREEN AhO OUT 
217 
218 
219 
220 
221 
222 

****•······························································· * ~ERJFY LINE ITEMS 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LD120 LA R6,2C LINE COUNTER 

223• 
233• 
2 3'4 
235 
236 
237 
238 
239 
240 
2'41• 
251• 
252 
253 
25 .. 
255 

L0130 

256 LOB2 
257 
258 
259 
260 LOli+O 
261 • 
262 • 
263 • 
2b'4 
265• 
275• 
276 
277 • 
278 
279 
280 
281 
282 
283 
284 
2as 
286 • 

LA R 10 ,pl IN11l 

PRINT OFF 
PRINT 
ST 
LA 
HVC 
.. vc 
CLC 
BE 

PRINT 
pRINT 
HVC 
cu 
BNE 
MVC 
[QU 
CLC 
BNE 
MVC 
EQU 

ON 
R 10 ,PRO LI NE 
RlO,UACCll 
BRCHC'41,UACCT1 
OESCPTHC30l,UOESPTJ 
QCULLINE,RIOl,BLAN~S 

L0320 

OH 
ON 
LASTC1) 9 UXHITlR10) 
OXHITCR10),C'R' 
L0132 
REVIEWfll,QXMITCRIO) 
• 

. 0C'4 9 Rl0),BLANKS 
LOlllO 
0C'4 9 Rl0J 9 BRCH 
• 
CHECK ACCOUNT NUMBER 

PRINT OFF 
pRlNT ON 
MVC KACC1HSTt8) 9 Q(RlOI 
ACCOUNl MASTER f1LE 
MVC KACCOUNTt81,0CRlol 
LA R8,L0150 
BAL R9 9 GACC1MST 
MVI [RR,C'Y' 
l R9.PROLIN[ 
01 DCACCTCR~a.x•c1• 

MVl DBACCTCR9t,x•1c• 
B L0200 
BRANCH MASTER FIL( 

YUTRAll F 

PROlECTEO POINTER 
UNPROTECTED POINTER 

THIS LINE BLANK? 
YES-CHECK FOR ERRORS 

YSlTPAll G 

~AVE LAST llEH FLAG 
REVIEW? 
NO 
SAVE REVIEW RfCUEST 

NO BRANCH? 

MOVE HOLD BRANCH 

YU TPAIL H 

H1l ACCOUNT MASlEP 

ACCl MST ERROR CODE 

CHE.CK AMOUNT 

Figure C-11. APITMS Action Program Processing a Dialog (Part 4 of 29) 
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287 L0150 
288 
289 
290 
291 
292 
293 
291t 
295 
296 
297 • 
298 LOltiO 
299 LOloO 
300 
301 
302 
303 
301t 
305 
306 
307 L0190 
308 
309 
310 
311 • 
312 • 
313 • 
lllt L0200 
315 
316 
317• 
327• 
328 
329 
330 
331 
332 
333 L0220 
Hit 
335 
336 
337 
338 L()24!J 
339 L02b0 
31t0 • 
!ltl • 
31t2 • 
!lt3 
31tlt. 
35'+• 
355 
3Sb 
357 
358 L02b5 
359 • 
360 • 
361 • 
362 LC 2 70 
363 
36'+ 
365 

CLI 
BNE 
HVC 
HVC 
LA 
BAL 
MVl 
L 
OI 
MVl 
CHART 
MVC 
EQU 
LA 
BAL 
HVI 
L 
OI 
HVl 
B 
MVC 
HVC 
L 
""IVC 

OCRlO>.C'J' 
L0180 
KBRANCHHC3J,l(RlOI 
BRCHClft,GCRlOJ 
RB.LOH>O 
R9.GBRANCHM 
ERR,C'Y' 
R9.PROLIN[ 
OCACCTfR91 1 A'C2' 
OBACCTCR9J,X'lC' 
or ACCOUNTS flL[ 
KACCOUNTt4t,~c·ooor• 

• 
R8,L019U 
R9.GACCOuNT 
ERR,C'Y' 
119.PROLINE 
DCACCTfR9J,X'C .. ' 
DBACCHR9),X'lC' 
LOZOO 
I NC OH[ c 1 ) I c A I NC 
EXPENSfl>,CA£XP 
R9 ,PROL It.IE 
OPCOAC1.R9J,CACOA 

AMOUNT 

MVC 
LA 

PRINT 
pRINT 
BAL 
Bl 
HVI 
L 
HVI 
PACK 
CLI 
BE 
AP 
B 
AP 
EOU 

WORK1•5ClOJ.DAHTCRJ0) 
Rl 1 WORK1+5 

OFF 
ON 
R 7.R.JlO 
LOZ20 
ERR.C'Y' 
R9 ,PROLlhE 
DBAHTCR9J,X'lC' 
WORK1C51 1 WQRK1+6C9) 
cAcOA,C'C' 
L021tG 
HACCR(5J,WORKIC51 
LOZ60 
HCASHC5J.WORKIC51 

• 
OESCRIPTIO!'.i 

PRINT Off 
pRINT ON 
CLC ODESPTC30,~10J,BLANKS 

BNE LQ265 

BRANCH ACCOUNT? 
NO, GENERAL L[DG[R ACCOUNT 

SAVE ACCOUNT CODE 
GET BRAt.iCH 

BRA~CH ERROR CODE 

BRANCH ACCOUNT 

G[l CHART Of ACCOUNTS 

ACCOUNT ERROR CODE 

CHECK AMOUNT 

CASH/ACCRUAL CODE 

SA VE F lELO 

VIS TRAIL I 

CASH ACCOUNT 

YS! TRAIL J 

MVC OOESPTC3u,R1Jt,DESCPTH OUP LAST 0£SCRIPTJON 
MVC OESCPTHC3Ql 1 00[SPT1RlOI SAVE LAST DESCRIPllON 

EXPENSE/INCOME EMPLOY[[ NUMBE~ 

L R9,PROLl~E 

CLI INCOH[,C• ' INCOME ACCOUNT? 
BE L0280 NO 
CLC OEMPCq,R}ClibLANKS ANY El'' PLOY[[ II? 

Figure C-11. APITMS Action Program Processing a Dialog (Part 5 of 29) 
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366 
367 
368 
369 LD2b'.J 
370 
371 
372 L0791 
373 
374 
375 
376 
377 l 0292 
378 
379 
380 L0298 
381 
362 
383 
384 LO 300 
385 
386 
387 
388 
3a9 
390 
391 
392 
393 
394 LO 310 
395 
396 
397 
398 
399 L0315 
400 • 
401 • 
402 • 
403 

BNE 
01 
R. 
EQU 
CLC 
BE 
EQu 
MVC 
l'tVI 
LA 
BAL 
l 
01 
B 
MVI 
L 
1'1Vl 
B 
CLI 
BNE 

LQ29C 
DCEMPIR9> ,X-D't" 
L0298 
• 
DEMPC't,RlQ) 1 BLANKS 
L0315 

* 
KPAYROLLl4t,JEMPIRJ0) 
l<PAYROLL+'t,C'O' 
R8,L0300 
R9,GPAYROLL 
R9,PROLil'tf 
DCE11PCR9),X'Ol' 
L0298 
ERR,C'Y" 
R9,PROLINE 
DBEMPCR9>,x•1c• 
L0315 
INCOME,C" ' 
L0315 

MVC KTABLEMTtSJ,BLANKS 
MVC KTABLEM1(3J,=C•Tl0' 
MVC KTABLEM1•3C3J,PMCAL 
LA R8,L0310 
BAL R9,GTABLEHT 
L R9,PROLINE 
01 DCEMPCP.9t,X'D2' 
B LD298 
Cll ll'tEXP,C' ' 
BNE L0315 
L 1<9 ,PROL lNE 
01 DCEMPtP.9t,x•oct• 
B L0298 
EQU * 
SETUP FOR NEXT Ll~E 

404+ PRINT Off 
4l't+ PRINT ON 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

YES 
INCOMf ANO NO EMP ft 

FLAL ERROR 

NO EMP If 

GT EMPLOYEE 

E11P NOT FOUND 
FLAG ERROR 

INCOl1E ACCOUNT? 
Y[S-00 NOT N[fO [XP[NSE CAL 

GET CLASSIFICATION 

CUI S NOT fOUND 

EPE NH CLASS? 
'f[S-OK 

NOT EXP [MP 
FLAG ERROR 

YUTRAIL K 

'tlS LA RlO,ULLlNEC,RlQ) NEXT UNPROTECT LIN( 
416 l ~9,PROLINE 

417 LA R9,PLLINEl 1 R9t NEXl PROTECl LINE 
418 ST R9,PROtlNE 
419 CLI LA5T,C'Y' LAST ITEM? 
420 BE Ul320 YES 
421 BCT R6,L013C. NEXT LINE 
422 •••*•••••••••*•••••••••••*•••••**•······················*··········· 
423 * ADD/UPOAH LIN£ lT£'1s 

424 ****••••••••*••••••••••*•···················•*•••*•••*•••••••*•••••• 
425 LC320 EQU * 
426 YSSlRAll l 
427+ 
4 37+ 
4 38 
It 39 
4110 
"4 1 
4112 LQ 325 
11113 ...... 
ltltS * 

PRINl (,ff 
pRINT CN 
LA Rb,20 
LA RlO,PLIN11l 
ST RlO,PROLI~E 

LA rno,uACCll 
CLI ERR,C"V' 
SE L90QC 
MVC LASTllJ,DXMillRlCt 

PROT DATA 
SAVE ADDRESS 

ANY ERRORS? 
FORMAT ANO OUT 

Figure C-11. APITMS Action Program Processing a Dialog (Part 6 of 29) 
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DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

.... b ···*·········· BUILD RECORD • If If 7 • 
4 lfS HVC KACCTPAYCZ),=t•Al' 
lf49 MVC KACCTPAY•ZC&l,HTYP[ 
450 HVC KACC1PAY•8C3l,HllHCNT 
If 51 CLC OCULLINE,RlJl,BLANKS IT EH? 
lf52 BNE L0328 "'10 
453 MVl LASt,c•y• SET LAST Jl[l'I 
lfSlf B LOlfOO 
lf55 LC328 MVl ACCTPAYI,C' • 
If Sb MVC ACCTPAYl•lflb41,ACClPAYI 
q57 MVC AIQIOC2l,=C•AI' 
lf58 "IVC AITYP[Cb) ,HTYP[ 
lf59 HVC AICNTC3l,HIJHCNT 
lfbO l'IVC AlV(NOORlSl,HVENDOR 
lfb 1 HVC A IA CC TC 8 l , 0 CR 10 I 
lfb2 l'IVC WORKlCJOl,DAHTfRlOt 
lf63 LA Rl,WORKl 
lfblf BAL R7,R.J10 
qf>S BZ L033C 
lfbb HVl £RR,c•v• 
lfb7 L R9 ,PROL INE 
qf>8 01 DBAHTCR9l ,x•10• 
lf69 B L0331 
lf70 L033'J PACK AIAHTCSl,WORKltlCI 
If 71 LO 331 f'IVC AIEHPC4l,OEHPCRICI 
lf72 11VC AIDESCPTt30l,OD£SPlCR10l 
If 73 l 1\9.PROLINE 
If 71f HVC AJCOAfll,DPCoAfR91 CASH/ACCRUAL CODF: • lf75 Cll HACTION,c•c• CHANGE? 
q76 BE L OHO YES 
lf77 • 
lf78 *****•········ ADD RECORD 
lf79 • 
lf80 LO 335 MVC AIBAlCHl31,HoATCH BAICH • 
.. 81 l'IVC RACC1PAYC165l,ACCTPAYI 
lf62 LA k8,LC390 
lf83 BAL R9,IACCTPAy 
lf81f MVl ZAaPLRJ ,C '0' ROLL l:!ACK uPuAllS 
lf85 MVl ERR,c•y• 
lf86 L R9,PROLit<.E 
487 HVl 2CP91,X'lC' 
If 88 B L ::J 39G 
lf69 • 
lf90 *•*o********** llPOA 1E Rl CCRJ 
lf91 • 
lf92 LO 341J MVC AH.RRf31,HHA1CH COR~ECTIO~ BATCH II 
lf93 LA R8,L0380 
lf91f BAL P9,UACC1PAY 
lf95 YU H'AIL H 
'19&. PRINT OH 
SD&• PJ.tlNT ON 
507 B L0335 ADDING ITEM ON CHANGE 
508 L03b0 HVI ZA#PLRJ,c•o• ROLLBACK UPOAl[S 
509 L R9,PROLINE 
510 MVI 2CR9J,x•1c• 
511 MVI ERR,c•v• 
512 B L0390 

Figure C-11. APITMS Action Program Processing a Dialog (Part 7 of 29) • 
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513 L038Q 
51q 
515+ 
525+ 
526 
527 
528 * 
529 * 
530 * 
531 L0390 
532 
533 
53 .. 
535 
53& 
537 
538 
5 39 
540 
51!1 
5112 
5113 
Slflf 
5115 
5% 

MVC 

PRINT 
pRINT 
LA 
BAL 

SPERRY UNIVAC OS/3 C-47 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

RACCTPAYt165),ACCTPAYl 

OFF 
ON 
R9,LC360 
R8,PACCTPAY 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

YHTRAIL N 

UPDATE HEADER DATA 

PACK 
AP 
UNPI< 
01 
AP 
PACK 
AP 
UNPK 
01 
LA 
l 
LA 
ST 
CLI 
RE 
BCl 

WORK1(2J,H1TMCNTl3t 
WORl<IC2) ,=P•1 • 
HITHCNT(3J 1 WORKlt21 
HITHCNT+z,x•Fo• 
HlTHTOTtSl,AlAHltS) 
WORK1f3J,HITEHS(lf) 
WORK 1 C 3) , =P • 1 • 
HITEHS(4J 1 WORK1C3t 
HITEHS+3,x•Fo• 
Rl0 1 ULLINEC 1 RlO> 
R9,PROLH1E 
1<9 ,PLL INE t ,R9 I 
R9,PROL INE 
LAST,c•v• 
L0400 
R6 1 L0325 

fJX SIGN 

NUMBER OF I TEHS 
FIX SIGN 

LAST JTEM 

Sq 1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
5148 * SETUP NEXT ACTION 
5119 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
550 L0400 CLI ERR,c•v• 
551 
552 
553• 
563• 
561J 
565 
56& 
567 
568 LC420 
569 
570 
571 LC'140 
572 
573 
574 • 
575 •••••••• 
57& • 
577 L0460 
578 

BE L9000 FORMAT AND OUT 

PRINT 
PRINT 
MVI 
CP 
BE 
01 
CP 
BE 
OI 
CP 
BE 
OI 

OFF 
ON 
HERRCOE,C' ' 
HlTHTOTl~l 1 HAHOUNTl5> 
L0420 
HERRCDE ,x •r l • 
HCASHl~l,:P•c• 

LD&tlfO 
HERRCDf ,x 'F 2. • 
HACCIHSl,=P'C' 
L0460 
HERRCOf,X'flf' 

DETERMINE SUCCESSOR 

OHA+lfflHSGlll,HSGll 
OHA+lf+OHl 1Atl 1 1 HTYP[. 

Y\STRAll 0 

ITEM TOT Al NOT = CHECK 

CSH II.OT :. 0 

ACCRUAL NOT :. 0 

Il["'? 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 8 of 29) 
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591 
592 
593 
591t 
595 
596 • 
597 • 
598 • 

HVC 
MVC 
HVl 
HVl 
B 

OHA•4•0MJJBC5>,HCH[CK 
HITMCNTC3>.=c•oo1• 
HACTION ,C 'C • 
HCOMPL,C' • 
L0520 

599 L0500 [QU * 

CHANGE. 

600 AP HBATOTC5l,HAMOUNTCS> ADD CHECK 10 BATCH TOTAL 
601 Cll HACTION,C'C' CHANGE? 
602 BNE l 0505 NO 
603 SP HBATOT(5>,HOL0(5) CORRECT FOR PREVIOUS AMOUNT 
601t l050S Cll REVIEW,C'R' REVIEW ITEMS? 
605 BNE l 0510 1'10 

C-48 

1•1m•11J111••11•tllll•llllll'llllll:l'llllillillll1 llllll~llllllllBl•lllllllllllllll! ... )llllllllllllll,,llllT 
607 MVC ZAaPSIDlbl,~C'APAUOT• 

608 HVC OHA•4CLMSG12>,HSG12 
609 MVC OHA•4•DH12ACl>,HlYP[ 
610 MVC OHA+4•DH12RC~),HCH[CK 

MESSAGE. FOR APAun 
CHECK TYPE 
CHECK # 

611 MVC ZA#OTL<2>,=Y<G•LMSG12•8) LfNGTH 
612 B L0515 
613 LO~lO Cll HP~INT,c•~• 

II ' 
617 HVC 0HA+~(6J,=C'APCKS ' 
618 HVC ZA110TLC2J,:H'l4' 
619 L0515 Cll HACllON,C'A' 
620 BNE L 0518 
621 PACK w0RK1(2),HCHKS(3J 
622 AP w0RK1<2) ,:P'l' 
b23 UNPK HCHKS(3),J0KK112J 
624 OI ttCHKS•2,X'FO' 
625 L051~ HVI HCOHPL,c•c• 
626 LC520 HVC KACCTPAYll~J,BLAhKS 

627 HVC KACC1PAYl21,=c•ap• 
628 LA R9,EMSG2 
629 BAL R8,UACCTPAY 
630 MVC RACCTPAYC165J,ACCTPAYH 
631 LA R9,EHSG2 
632 BAL R8,PACCTPAY 

TRANS AC TI ON CODE. 
LENGl H 

ADD/ 

ADD 1 TO # Of CHECKS 

COMPLETE 

II ~·· · .. il•~:~r I_ 1;iil••1•11111•1•••t:11:m111l~lll!illlllllll•l1llllllll•••l'i~l'Ell~l!ll!'llilll'l11!!l!lllllll,llllllllllllllll!l,lll!mll111111r1J1111111'l'I 
631f BNE HRH YES-TE RH 
635 • 
636 ••••••••••••••• CHECK AMOUNT TRANSLATJON 
637 • 
638 • 
639 LOoOO 
61f0 
6111 
61f2 L0610 
61f3 
61flf 
6115 
61f6• 
656• 
657 
658 
659 

,..vc 
HVC 
HVC 
LA 
BAL 
HVC 

PRINT 
PRINT 
Cll 
BE 
CP 

KACCTPAYtlSl,BLANKS 
KACC1PAY(21,=C'AC' 
KACCTPAY•2f6J,HTYP[ 
R9,EMSG5 
R8 9 GACCTPAY 
ACCTPAYCl1 0 5),RACCTPAY 

off 
ON 
CPRINT,C'N' 
L0510 
CAHOUNTC5J,=P•O• 

SETUP CHECK PRINT 

NOT fOUND 
GET CHECK 
HOV[ TO CHECK AREA 

YSs,TRAil P 

NO PRINT? 

NEGATIVE OR ZERO CHECK? 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 9 of 29) 
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6b0 
&61 
&62 
663 
6616 
665 
66& 
667 
668 NMERA 
669 ALPl 
670 ALP2 
671 ION 
b72 
673 L0620 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
6916 L06 30 
695 
696 
697 
698 
699 
700 L0640 
701 
702 L0b60 
703 
70lf 
705 L06BO 
70b 
707 
708 
709 
710 
711 
712 
713 
7 llf 
715+ 
716+ 
717 

BNH 
B 
DC 
EXTRN 
ENTRY 
ENTRY 
ENTRY 
ENTRY 
DC 
oc 
DC 
DC 
DS 
EQU 
ZAP 
L 
BALR 
LTR 
BNZ 
MVC 
MVC 
MVC 
11VC 
MVC 
MVC 
MVC 
UNPK 
MVC 
MVC 
ED 
MVC 
CLI 
BNE 
MVl 
CLC 
BE 
MVC 
HYC 
MVI 
B 
HYC 
MVC 
CP 
BE 
UNPK 
[QU 
MVI 
MVl 
MVC 
11VC 
MVl 
HVI 
MVC 

SPERRY UNIVAC OS/3 C-49 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

l OS lo 
L0f>20 
GY <O > 
CKGD50 
NHERA 
ALP! 
ALP2 
ION 
Pte•u• 
CL50' • 
CL50 • • 
c•2• 
Of 

* NH[RAl8>,CAHOUNT(5) 
RIS,::.ACCKGOSQ) 
Rl4,Rl5 
Rl5,Rl5 
EMSC.7 
PAYlOtSOi,ALPl 
PAY20150) 0 ALP2 
LEGEND0t25>,CLEGEND 
VENDOROC5J,CVENDOP 
CHECKOISJ,KACCTPAY•3 
NAMEOl26J ,CNAM[ 
ADDR10125l,CADDR1 
WORK1<7l,CDAT[l4) 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

AHOUNT 
LINE 1 
LINl 2 

ERRORS 

DATEOl6l ,WORKl+l 
WORKJC14>,=x•sc2D6B2020206920212u4R202060' 
WORK1(14>,CAMOUNT 
A110UNTOC13t 9 wORKl•l 
AHOUNTO+l2,C'•' 
L0630 
AH0UNT0•12,C' • 
CADDR2125) 0 BLANKS 
L0b40 
AODR20C25J,CAODR2 
CITYOC75>.CC!Ty 
ClTYO+la,c• • 
L0660 
AODR20 C 25 >,CC IT Y 
CITYO<ZS>,BLANKS 
CZIP13J,=P•u• 
LOb8C 
CITYO+J91SJ,CZ1Pt3> 
• 
Cl1Y0•2S,X'JC • 
CllY0•2b 0 X'FF' 
UTRANl6J,=C'APCKS • 
UTRAN•6C4J,BLANKS 
UTRAN•lo,x•rr• 
PSTART,C':' 
PSTART+ll4) 1 PSTART 

* r RO"' COIT 
NO-Ll AV( IT 
BLANK 11 
ADDRESS 2? 
NO 

ZIP CODE? 

FORM f[[Q(lQP OF PAGEi 

TRANSACTIO~ CODE 

MVI FILt,c• • 
YUOuT 13 
LA 
BAL 
B 

R0,13 .5CREE~ NUMBER 
R8,HOVEOuT .5CREEN AND DATA 
TERM 

718 ·····*·················*··························•*•*•············· 719 * OUTPUT ~CR[lN 

720 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure C-11. APITMS Action Program Processing a Dialog (Part 10 of 29) 
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721 L9QOO £Ou • 
722 YU.TPAlL Q 
723• PRINT arr 
733• PRINT ON 
7 3q YSSOUT 12 
735• LA R0,12 • SC RH.N NUMBfR 
736• BAL R8,HOVEOuT • ~CREEN At.ID OATA 
737 YU TRAIL R 
738• PRl~T orr 
1qa. PRINT o~ 

749 B HRH 
750 YSsIOSTS .110 STATUS 
752••······································································ 
753•• INTERNAL ROUTINES * 
751f••······································································ 
755•• 
75&••••··········· 
757•• 
758•10SlATUS ORG 
759+ CLI 
7&0• BNE 
761• HVI 
762• HVC 
763+ 
761f+YISIOS05 
765• 
766+ 
767• 
768+ 
769+ 
770+YSSIOS 10 
771• 
772• 
773• 
771f•YSUOS20 
775• 
776• 
777+ 
778+Y!UOSTR 
779• IOH l 
780• 
78l+DlOH1C 
782+Dl0'11A 
783+DlOHIB 
781f• 
785+ 
786•LIOH1 
787+10112 
788•DIOH2 
789• 
790• 
79l•LIOH7 
792+YS'llOS3u 
793• 
7911• 
795• 
796• 
797+ 
798• 
7 9• 

BR 
CLI 
BER 
CLI 
BE 
CLI 
BN[ 
CLI 
BNE 
sR 
BR 
l'!VC 
HVC 
MVC 
B 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
[QU 
DC 
DC 
DC 
DC 
[QU 
MVC 
TR 
MVC 
MVC 
MVC 
MVC 
HVC 
B 

CHECK FILE 1/0 STATUS 

• 
ZA•PSC•l,O .SUCCESSFUL? 
YIUOSOS ."40 
IOKEy,C• • 0 CLEAR KEY 
JOKEY•l lllt),IOKEY 
RS 
ZA#PSC•l,l .INVALIO K[Y? 
R9 
ZA#PDSC+l,5 .FILE NOT DEFINEO? 
YUIOSJO 
ZA•PDSC+l,6 .FILE CLOSED? 
YUIOS30 
IORET,C'Y' .RETURN 0"4 FILE NOT AVAILABLE? 
YU IOS20 
R8,R8 .FLAG FOR FILE NOT AVAILABLE 
R9 
0HAlLIOH2J,IOH2 oFJLE NOT AVAILABLE 
ZA#OTLf2),=YCO+LIOH2+ctJ 
OHA+D10M2-10H2c2GJ,IOFIL£ 
TERM 
c•o12J115t789ABCDEFX" 
X'l00Al8ullC' 
C"INvALID FILE l/O ' 
CLS" • .Pis STATUS 
CL21• • .FJLE NAHE 
CL17" • 0 FILE KEY 
C'CALL ISO' 
x•101oc2LOOO' 
•-IOHl 
X '100AJ8011C' 
CL2t• • .FILE NAHE 
C"FIL£ NOT AVAILABLE• 
x•101on20000• 
•-I 0112 
IOSTS,ZAllPSC 
IOSTS,YS~IOSTR .TRANSLAT[ TO PRINTABLE CHAR 
0HAlLI01'11 J,liJHl .flLE NOT AVAILABLE 
OHA•DI01'11A-IGH1C21J,IOFILE 
OMA•DIOH1B-10Hlll61,IOKEY 
OMA+DIOHlC-IOHllltJ,IOSTS 
ZAll01Lf2l,=YIO•Ll0Ml+ct) 

NAP 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 11 of 29) 

• 

• 

• 



• 

• 

• 

UP-9207 

800 
801•• 

YUMVlf'.i 

SPERRY UNIVAC OS/3 C-51 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

.GET IMA DATA 

802••••··········· 
803+• 

MOVE IMA DATA TO SCREEN WORK AREA 

80 .. +MO VE IN 
805• 
80&+ 
807• 
808+ 
8C9+ 
810• 
811• 
812+ 
813• 
81 ... 
815+ 
81&• 
817+ 
818• 
819• 
820• 
821• 
822 
823•• 

ST RO,SCRE[N# .SCREEN NUMBER 
MVC l0~[y(4J,SCREEN# .SCREEN NUHoER 
HVI JOKEY+4,C•G• .GET 
HVI IOFJLE,C' ' 
MVC lOFILE+lll9J,IOfllE .CLEAR TO SPACES 
HVC IOFIL£(131,=c•scR£[N FORMAT• .FILE NAME 
ZG#CALL MSGJN,(SCRNUH,lNSHSGJ 
OS CH 
LA 15, SC RN UH 
ST 15,PLIST+'l•ll-11 
LA 15,IN!MSG 
ST 15,PLIST•'l•l2-11 
OJ PLIST+4•l2-ll,X'80• 
LA l,PLIST 
l 15,=V<MSulNI 
BALI? 14,15 
LA R9,ABTERM .110 ERROR ADDRESS 
B IOSTATUS .CHECK l/O STATUS 
YHMVOUT .PUT OMA DATA 

82 .. •••············ 825•• 
HOVE DATA FROM SCREEN WORK AREA TO OMA 

82b+MOVEOUT 
827• 
828• 
829• 
830+ 
831• 
832• 
833+ 
83 ... 
835+ 
83b• 
837+ 
8 38+ 
839+ 
840+ 
84 l • 
842+ 
84 3• 
844. 
845+HGVEOUTS 
84b+ 
847• 
848+ 
849• 
850+ 
851• 
852+ 
853• 
854+ 
855+ 
856• 
857+ 
858• 
859+YISM0010 

ST RO,SCREEN# .SCREEN NUMBER 
HVC IOKEyl41,SCREEN# .SCREEN NUMBER 
HVl JOKEY+'l,C'P' .PUT 
MVI IOFILE,C' ' 
HVC IOFILE+lll9J,IOFILE .CLEAR TO SPACES 
MVC IOFILE<l3J,=C'SCREEN FORMAT' .FILE NAM[ 
ZG#CALL MSGOUT,<SCRNUH,OUT\MSG,PDATAI .SCREEN AND DATA 
DS DH 
LA 15,SCRNUM 
ST 15,PLIST+4•Cl-1J 
LA 15,0uT\HSG 
ST 15,PLIST•4•l2-ll 
LA 15,PDATA 
ST 15,PLISl+4•(3-lJ 
01 PLIST+4•(3-ll,X•ao• 
LA I ,PUST 
L 15,=VCMSGOUTJ 
BALR 14,I!> 
B YUHOOIO 
ST RO,SCRH.t.11 
MVC IOK£Y(4J,SC~(EN# .SCREEN NUHBEr-
MVl l0K£Y+4,C'P" .PUl 
~VI IOfILE.C• • 
MVC JOFIL£•1(191,IoFlLl .CLEAR 10 SPAC[S 
MVC IOFILEfl3t,=c•scREEN FORMAT' .FIL( ~AH[ 
ZG#CALL MSGOUT,tSCR~UMI .SCREEN ONLY CNO 0A1At 
DS OH 
LA 15,SCRNUM 
ST 15.~LISl+lfqll-ll 
OI PLl51•~••1-1•.x•&o• 

LA l 0 PLIST 
L 15,=V<HSGOUlt 
BALR 14,15 
LA R9 ABTERH .110 ERROR ADDRESS 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 12 of 29) 



UP-9207 SPERRY UNIV AC OS/3 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

860• 
861 ACCTPAY 
862•• 
863•• 
86 .. •• 
865•GACCTPU 
866• 
867• 
868• 
869• 

·910• 
871• 
872• 
873• 
871f• 
875• 
876• 
877• 
878• 
879• 
880• 
881• 
882 ACCTPAV 
883•• 
88tt•• 
885•• 
886•NACCTPAY 
887• 
888• 
889• 
890. 
891• 
892• 
893• 
894• 
895• 
896• 
897• 
898• 
899• 
900• 
901 ACClPAV 
902•• 
9Q3•• 
90'1•• 
905+UACCTPAY 
CJO&• 
907• 
908• 
909• 
910• 
911• 
912• 
913• 
91'1• 
915• 
916• 
917• 
918• 
919• 

B IOSTATU~ .CHECK 1/0 STATUS 
YUG[T 15 

GET 

HVC IOKEYCIS&,KACCTPAY .SAVE KEY 
HVl lOKEY•lS,C'G' .TYPE Of 1/0 
lG#CALl GET,rtFIL.,RtFJL.,KtFIL.a 
OS OH 
LA 15,ACCTPAY 
ST 15,PLIST•lf•Cl-ll 
LA 15,RACCTPAY 
ST 15,PLIST•4•C2-ll 
LA 15,KACCTPAY 
ST 15,PLIST•lf•C3-ll 
OI PLIS1•4•c3-ll,x•ao• 
LA 1 ,PU ST 
L 15,=llCGEJJ 
BALR l If .15 
Al #GET,1 .INCREMENT JO COUNT 
MVC IOFJL[f2Gl 1 ACCTPAY•8 .SAVE FlLE 
B JOSTATUS .CHECK l/o STATUS 
YlsREAD 15 

READ CSEQUENTIAL GET) 

HVC lOKEYflSl,KACCTPAV .SAVE KEV 
1'1Vl IOKEY+l5 1 C'N' .TyPE OF 1/0 
ZG#CALL GET,ltFIL.,RtflL.) 
OS OH 
LA 15,ACCTPAY 
ST 15,PLISl•lf•ll-lJ 
lA 15,RACCTPAY 
ST 15 1 PLIST•4•12-ll 
OJ PLIST•lf•l2-11,X'80' 
LA l,PLIST 
L 15,=V<GETJ 
BALR l&J,15 
Al lfGET,1 .INCREl'1ENT JO COUNT 
HVC IOflLEl201,ACCTPAY+8 .SAVE FILE 
B IOSTATUS •CHECK l/O STATUS 
YISGE TUP 15 

GElUP 

MVC IOKEVClSt ,KACCTPAV .SAVE. KEY 
MVl IOKEY•Is,c•u• .TyPl Of 1/0 
ZG#CALL GElUP,ltfIL.,RtfIL.,Ktfll.) 
OS OH 
LI\ 15 1 ACCTPAY 
ST 15 1 PLIST+&J•l1-1t 
LA 15,RACCTPAY 
ST lS,PLJST+lf•l2-lJ 
LA 15,KACCTPAY 
ST 15,PLIST•lf•C3-ll 
01 PLIST•lf•c3-1J,x•ao• 
LA 1 1 PLIST 
L 15,=VCG[lUPl 
RALR l&J,15 
Al #GETUP 1 .J~CREM[NT 0 COUN 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 13 of 29) 
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UP-9207 SPERRY UNIV AC OS/3 C-53 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

920• 
921• 
922 ACClPAY 
923•• 
92 .. •• 
925•• 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

MVC IOFILEl2UJ 9 ACCTPAY•8 .SAVE FIL[ 
B JOSTATUS .CH[CK llo STATUS 
YHPUT 15 

PUT 

926•PACCTPAY MVC 10KlYCJ5),KACCTPAY .SAV[ K[Y 
927+ MVI lOKEY+15,c•p• .TyP[ OF 110 
928• ZG#CALL PUT,ttfIL.,RtFIL.) 
929+ OS OH 
930+ LA 25,ACCTPAY 
931+ ST 15,PLIST•4•tl-l) 
932• LA 15,RACCTPAy 
933• ST 15,PLIST•4•Cl-l) 
934• 01 PLIST•4•t2-lt,x•&o• 
935+ LA l,PLlST 
936+ L 15,=VCPUI) 
937+ BALR 14,15 
938• AI llPUT ,l • INCRU1EN1 IO COUNT 
939• MVC IOFILU2c,t,ACCTPAY•8 .sAV[ FILE 
940• B JOSTATUS .CHECK l/O STATUS 
941 ACCTPAY YSsINSkl 15 

l NS[R T 
9'44•• 
945•IACtTPAY MVC l0K(Ytl5),KACCTPAY .SAVE KEY 
946• MVl IOK[Y+15,C'l' .TyP[ OF 110 
947+ ZGllCALL lNSERT,(LFIL.,RLfJL.I 
948• OS LH 
949+ LA 15,ACCTPAY 
950+ ST 15,PLIST+4•tl-ll 
951+ LA 15,RACCTPAY 
952+ ST 15,PLIST+4•t2-ll 
953• 
954+ 
955+ 
956+ 
957• 
958+ 
959+ 
960 ACClPAY 
961•• 
962•• 
963+• 
96 .. +SACCTPAY 
965• 
966+ 
967+ 
968• 
969+ 
970• 
971• 
972• 
973+ 
9711. 
975• 
976+ 
977• 
978• 
979+ 

01 PLIST+4•c2-ll,X"bC' 
LA l,PL!ST 
L 15,=VllNS(RTI 
BALR 14,15 
Al llINSERT,l .ll'ICREMOIJ IO COUNT 
MVC IOFILEC2ll,ACCTPAY•8 .SAVE FILE 
B JOSTATUS .CHECK 110 STATUS 
YUS[ TLK 15 

SET SEQUENTIAL HOOE BY SPECIFIED KfY 

HVC lOKEYC151,KACClPAY .SAVE KEY 
MVI IOKEY•lS,c•s• .lyPE OF 1/0 
ZG#CALL SETL,CLFIL.,POSlllON,KtFIL.J 
OS OH 
LA 15,ACCTPAY 
ST 15,PLIST+lt•ll-lJ 
LA 15,POSITION 
ST 15,PLIST+4•l2-1J 
LA 15,KACCTPAY 
ST 15,PLIST+4•l3-1J 
01 PLIST•4•,3-ll,x•so• 
LA l,PLIST 
L is.=vrSElL) 
BAU? 14,15 
HVC IOFILEIZOJ,ACCTPAY+8 .SAVE FILE 
B 10..s._TATUS .CHECK 1/0 ~TATUS 

Figure C-11. APITMS Action Program Processing a Dialog (Part 14 of 29) 



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

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

980 ACCTPAY YSS[S[TL 15 
981•• 
982•• SET RANDOM 110DE 
983•• 
984+EACCTpAY MVC IOKEYfl~) 1 KACCTPAY .SAVE KEY 
985+ MVl IOKEY+t5.c•[• .TYP[ or I/O 
986+ ZG#CALL ESETL1ltflL.) 
987+ OS OH 
988+ LA 15.ACCTPAY 
989+ ST 15,PLIS1+4•Cl-1J 
990+ ol pLIST•4•&1-ll,X•so• 
991+ LA l 1 PLIST 
992+ L 15,=VfESETLI 
993+ BALR 14 1 15 
994+ MVC IOFILEC20) 1ACCTPAY+8 .SAVE FILE 
995+ B IOsTATUS .CHECK 1/0 STATUS 
996 ACCuUNl YSSGET 8 
997+• 
998+• 
999+• 

lOOO+GACCOUNT 
1001+ 
1002+ 
1003+ 
1004• 
1005+ 
1006• 
1001• 
1008• 
1009• 
lOIJ• 
1011+ 
1012+ 
1013• 
1014• 
1015+ 
1016+ 
1017 BRANCHH 
1018•• 
l OJ 9+. 
1020+• 
102l+GBRANCHH 
1022+ 
1023+ 
1024+ 
1025+ 
1026+ 
1027+ 
1028• 
1029+ 
1030• 
1031 • 
1032• 
1033+ 
1034• 
1035• 
1036+ 
1037+ 
1038 ACCH1S T 
1039•• 
1040• * 

LET 

MVC l0KEYC8) 1 KACCOUNT .SAVl KEY 
HVI IOKEY+a,c•G• .TYPE OF 1/0 
lGaCALL GET,ftfIL.,RtFIL.,KtFIL.I 
OS DH 
LA 15,ACCOUlliT 
ST 15,PLIST•4•ll-ll 
LA 15,RACCOUNT 
ST 15 1PLIST•4*Cl-l) 
LA 15,KACCOuNT 
ST 15,PLIST•4~(3-ll 

01 PLIST•4•t3-l>,x•bo• 
LA 1 1PLIST 
l 15,::VfG[l) 
BALI~ 14 1 15 
Al •GET 11 .INCREMENT 10 COUNT 
11VC IOFILEC2o»,ACCOU~1+8 .SAVE FILE 
B IOSTATUS .CHECK l/O STATUS 
YHGE T 3 

GET 

HVC l0K[Y(3) 1 KBRANCHM 0 SAV[ KEY 
MVI IOKEY+3,C•G• .TYPE OF J/0 
ZG1CALL GEl,CtfIL.,RtFIL.,KtFIL.I 
OS OH 
LA 15,BRANCHM 
ST 15,PLIST+4•Cl-1) 
LA 15,RBRANCH~ 

ST J5,PLIS1+4•<2-11 
LA 15,KBRANCH~ 

ST l5 1 PLIST+4•C3-11 
01 PLJST+4•t3-1J,X'80' 
LA 1 1 PL1Sl 
L 1s,=vcGlTI 
BALP 14,15 
Al #GET,l .JNCRP1ElliT 10 COU~T 

MVC lOFILEf2Q),d~ANCHH•8 .SAVE flLE 
R IOSTATU~ •CHECK l/C STATUS 
YUGE T 8 

GET 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 1 5 of 291 
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UP-9207 SPERRY UNIV AC OS/3 C-55 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

1 011 l +. 
1042+GACCTMS1 HVC IOKEY(8),KACCTMST .SAVE K(Y 
1043+ MVl 10K[Y+6,C"G' .TYPE OF 1/0 
1044+ ZG11CALL G(l,lLFIL.,RLFIL.,KLfIL.) 
1045• OS OH 
lOltb+ LA 15,ACCTHST 
1047+ ST 15,PLIST+4•(1-l> 
1048+ LA 15,RACCTMST 
10119+ ST 15,~LISr+4•l2-l> 

1050+ LA 15,KACCTMST 
1051+ ST 15,PLIST+4•(3-1> 
1052+ 01 PLIST+4•c3-lt,X'60' 
1053+ LA l,PLlST 
1054+ L 15,=VCGtl I 
1055+ BALR 14 1 15 
105b+ AI llGET,l .lNCRlHENl IO COUNl 
1057• MVC lOflLEf~Ql,ACCTHSl+8 .SAV[ FILE 
1058+ B IOSlAlUS .CHlCK l/0 STATUS 
1059 PAYNOLL YS$G(T 4 
1060+• 
1061 + ll< 

1062•• 
1063•GPAYROLL 
1064+ 
1065• 
1066+~ 

1067• 
1068+ 
1069• 
1070+ 
1071• 
1072+ 
1073• 
1074+ 
1075• 
1076+ 
1077• 
1078• 
1079• 
1080 TABLEMT 
1081•• 
1082+• 
1083•• 
1084+GTAblEH1 
1085+ 
1086• 
1087+ 
1088+ 
1089+ 
1090+ 
1091+ 
1092+ 
1093+ 
10?4• 
}095+ 
1096• 
1097+ 
1098+ 
1099+ 
1100+ 

G[l 

MVC lOK(YClt),MPAYROLL .SAVE KEY 
HVI IOKEY+lt,C'G' .TYPE Of l/O 
ZGICALL GET,tLFIL.,R&FlL. 1 KLFIL.J 
OS OH 
LA 15,PAYROLL 
ST 15,PLIST+4•ll-1J 
LA 15,RPAYROLL 
ST 1S,PLIST+lt•C2-1J 
LA 15,KPAYROLL 
ST 15,PLIST+ltol3-1J 
01 PLIST+1t•c3-1>,x•ao• 
LA l,PLIST 
L 15,=V<GETJ 
BALR llf,15 
AI llGET,l -INCREMENT IO COUNT 
HVC IOFILE12ut,PAYROLL•8 .SAVE FILE 
B IOSTATUS •CH[CK 1/0 STATUS 
YUGE T 8 

G(l 

HVC IOKEYlRJ,KTABLEMT 0 SAVE KEY 
HVI 10K[Y+8,C'G' .TYPE or I/O 
ZG#CALL GEl,f&fll.,RtFIL,,~trlL.J 
OS GH 
LA 15,TABlE"T 
ST 15,PL1~1+4•Cl-JJ 
LA 15,RTABLEHT 
ST 15,PLIST+4•C2-1) 
LA 15,KTABLEHT 
ST 15,PLIST+4•l3-1J 
01 PLIST•4•C3-1J,X'80' 
LA l,PLIST 
L 
BALR 
AI 
MVC 
B 

15,=V<GEll 
1 q ol5 
#GET,1 .INCRf_H[Nl IO COUl'<T 
!OfllEt2QJ,TABLEHT•8 .SAVE FlLf 
IOSTATUS .cH_tcCK 1/0 STATUS 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 16 of 29) 
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IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

1101 
1102•• 

YU NOW .DA TE IT IHE 

C-56 

1103••••··········· 
11011•• 

OATE ANO TJHE STAMP ****••••••••••••••••••••••••••••••• 
11 OS•OAY TIHl 
1106• 
1107• 
1108• 
1109• 
1110+ 
1111• 
1112+ 
1113• 
l ll'f+ 
1115• 
11 lf>• 
1117• 
1118• 
1119 
1120+• 

ORG • 
GE TIME S 
OS GH 
SR 1, l 
SVC 7 
ST ~O,WORKl .OAlE-OYYMMOO• 
UN?K WORK1+4C7t,wORKIC4) 
MVC yYMHDOlb) 1 WORK1+5 
01 YYHHOO•s,x•fo• .FIX SIGN 
ST Rl,WOPKl .TlHE-OHH~HSS• 
UNPK wORKt•4C7t,wORKlf4) 
HVC HHHHSSC6) 9 WORKI+S 
01 HHHHSS•S,x•fu• .FIX SIGN 
BR R7 .RETURN REGISTER 
YURJ .RIGHT JUSTIFY 

1121•••············ 
1122•• 

RIGHT JUSllfV ············~····························· 
1123•• 
ll21f•• 
1125•• 
112&•• 
1127 .. 
1128•R.J l 
1129• 
ll 30•RJ2 
1131• 
l l 32+RJ 3 
1133• 
1131f•RJlt 
1135• 
113&+RJS 
1137• 
1138•RJb 
1139• 
ll40+RJ1 
1141• 
1142+RJb 
114 3• 
ll1flHRJ9 
ll4S+ 
ll4&+RJ1C 
11'17• 
lllt8•R.Jll 
ll'f9• 
11 SO•RJ 
1151 • 
1152• 
1153+ 

I 1154+ 
1155• 
1156• 
1157• 
1158• 
1159 APilMS 

LA 
B 
LA 
B 
LA 
B 
LA 
B 
LA 
B 
LA 
B 
LA 
B 
LA 
B 
LA 
B 

RO 
Rl 
R 15 

RO, 1 
RJ 
R0 1 2 
RJ 
R0,3 
RJ 
RO,'t 
RJ 
RO,S 
RJ 
R0,6 
RJ 
R 0, 1 
RJ 
R0,8 
RJ 
R0,9 
R.J 

::. 
::. 
--

FIE.LO LENGTH 
FIELD ADDRESS 
RETURN STA lUS 

.SET L(NGl H 

.su Llt...GlH 

.Sll L[~GTH 

.~El LlNGl H 

.su L(NGTH 

.Sll u:.NGTH 

• SE.T LlNGT H 

.SET LLNGTH 

• SET L0.1GT H 

LA R0,10 ·SET LENGTH 
S R .J 
LA R0,11 .SU LENGTH 
B RJ 
ST P.7,RJSAVL .SAVf IHTUf<'i AODRfSS 
LA Rl3 1 SAV[ .PROGRAM ~A~E ARE~ 
DC 0 'I ( 0) 
EXTRN MODRJI .f<I&rll .JUSTIFY MODULE 
L R 15 ,::.A ( HOOR.J} t 
BALR Rl4,Rl5 .BRANCH 10 RJ 
L 117,RJSAVE .wESlORE RL TURN ADORE SS 
LTR Rl5,R15 .S[l CONClllON CODE FOR ERRO~S 
BR R7 .RETURN TO CALL 
YSS <)NAP .SNAP DUMP 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 1 7 of 29) 
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DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

1161••············· 
Jlbl•• 

SNAP OUM~ Of ACTION ~ROGRAM *************************** 

ll63+SNAPIT ORG 
1164+ ZG11tf\LL 
lltiS• OS 

• 
SNAP,lZAllOPlB,(P,ZAilMH,EI,wORK,E-,ZAllOMH,£0,tNAH.,YS'E) 

CH 
1166• LA 15,ZAllDPlB 
1167 .. ST 15,PLIST•4•Cl-l) 
1168• LA 15,EP 
1169• ST 15.PLIST•4•C2-l) 
1170• LA 15 ,ZA# J HH 
1171• ST 15,PLIST•4•f3-l) 
1172• LA 15,El 
1173• ST 15,PLIST.4•14-1) 
11 7ct• LA 15,WORM 
1175• ST l5,PlIST•4•<5-l) 
1176• LA 15,EW 
1177• ST l5 1 PLIST•4•lt>-ll 
1178• LA 15,ZA#OHH 
1179• ST 15,PLIST•4•<7-1) 
1180• LA 15,EO 
1181• ST J5,PLISTH•*C8-ll 
1182• LA 15,APilHS 
1183• ST 15,PLIST.4*C9-l > 
1184• LA l!>,YSSE 
1185• ST 15,PLIST•4•Cl0-ll 
1186• 01 pLlST•11•110-1 a,x•ao• 
1187• LA } ,PUST 
1188• l lS,=VCSNAP) 
1189• BALR 14,15 
1190+ BR R7 .RETURN REGISTER 
1191 YSSTERM .PROGRAM TERHINAlJON 
1192••······································································ 
1193+• PROGRAM TERMINATION • 
1194••······································································ 
119S+TERH CLI ISNAP,C'N' .REQUEST NO~MAL TERMlNAllON WITH SNAP? 
1196• eE SNAP .YES 
1197+ CLI lSNAP,C'S' .REQUEST ARNORHAL TERMINATION WITH SNAP? 
1198+ BNE FINISH .NO-NORMAL TEWHlNATlON 
1199•ABTERH MVI ZA•PSINo,c•s• .TERMINATE WITH SNAP OUHP 
1200+ B FINISH 
120l+SNAP GETIHE H 
l202+SNAP DS OH 
1203• LA 1,1 
1204+ SVC 7 
1205• ST RJ,[TIHS 
120&+ ZGICALL SNAP,fZAllDPIB,£P,]A#IMH,El,WORK,EW,ZAIOHH,EO,Y\SB,YSIEJ 
1207+ DS CH 
1208+ LA 15,ZAIDPIB 
1209• ST l~ 9 PLIST•4•ll-ll 
1210+ LA 15,EP 
1211• ST 15,PLIST•4•C2-ll 
1212+ LA 15,ZAlllMH 
1213• ST 15,PLIST•4•C3-ll 
1214• LA 15,El 
1215• ST 15,PLIST•4•l4-ll 
1216+ LA 15,WORK 
1217• ST 15,PLIST•4•l5-1> 
1218+ LA 15,Ew 

Figure C-11. APITMS Action Program Processing a Dialog (Part 18 of 29) 
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1219• 
1220+ 
1221+ 
1222+ 
1223+ 
122lf• 
1225• 
1226+ 
1227+ 
1228• 
1229+ 
1230+ 
1231+ 
l 232+FINI SH 
1233•FINISH 
l 23lf• 
1235• 
123b• 
1237• 
1238+ 
1239• 
12110• 
12112 
12113+[HSGI 
1211lf+ 
12115+ 
1246 
12117+EMSG2 
12118• 
12119 + 
1250 
l251+[HSG3 
1252• 
1253• 
12511 
1255+EHS&lf 
125&+ 
1257• 
1258 
1259+[MSG5 
12f.O• 
1261+ 
1262 
1263+EHSG7 
12blf• 
1265+ 
126b 
126 7+ EHSC.10 
1268+ 
1269• 

ST 15,PLIST•lf•(b-l) 
LA 15,ZA#OHH 
ST 15,PLIST+lf•C7-l) 
LA 15,EO 
ST 15,PLIST+11•(8-l) 
LA 15,Y\SB 
ST 15,PLIST•lf•(9-1J 
LA 15,Y~SE 

ST 15,PLIST•lf•<lO-l) 
OI PLJST+lf•Cl0-1),l•PC• 
LA 1,PLIST 
L 15,=VCSNAP) 
BAU~ llf,15 
GETIME H 
OS OH 
l A 1 , 1 
SVC 7 
ST Rl,ETIMS .ENDING TIM[ 
ZG#CALL RETURN .RflUwN CONTROL TO IMS 
OS OH 
L 15,=VtR[lURNJ 
BALR 111,15 
YHHSG 1 
HVC OHACLMSGlJ,HSGl 
HVC ZA#OTLC2l,=Y(0+LHSGl+'IJ 
B TERH 
YiSHSG 2 
MVC 01'1A(LHSG2),HSG2 
HVC lA#OTLl~J,=YCO+lHSG2+1fJ 

B TER1'1 
YSSHSG 3 
HVC CHACLl'1SGJJ,HSG3 
HVC ZA#0Tlf2J,=Y<O+LHSG3+4J 
B HRH 
USHSG If 
HVC OHACLHSGlfJ,HSblf 
HVC ZA#0TLC2l,=Y<J•LHSGlf+4) 
B TERH 
Yl\1'1SG 5 
HVC 01'1ACL1'1SG5J,HSG5 
HVC ZA#OTL(2t 9 =Yl0+LMSG5+1f) 
B TERH 
YUMSG 7 
HVC 0HA(LHSG7J,HSG7 
MVC ZA#OTLC2J,=Yl3+LHSG7+4J 
B lERH 
YSSMSG lG 
HVC OHA(LHSG10),MSG1U 
HVC ZA#OlLC2J,=YCO+LMSGlG+4J 
B TERH 

C-58 

1270 
1271 
1272 
1273 
1Z7lf 
1275 
127b 
1277 
1278 
1279 

····················•*•••·············································· * CONSTANTS 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ACCTPAY DC C"ACCTPAy ACCOUNTS PAYABLE 
ACCOUNT DC c•ACcOUNl CHART or ACCOUNTS 
BRA~CHH DC C 0 BRANCHM BRANCH MASlER • 
ACCTMST DC C "ACCTMSl ACCOUNl SUMMARY 1'1S1 ' 
PAYROLL DC C"PAYROLL PAYROLL MASTER 
TABLEMT DC C'TABLEMT sECURllY ANO COOf • 
BLANKS DC CL80' ' 

Figure C-11. APITMS Action Program Processing a Dialog (Part 19 of 29) 
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1280 MSGl 
1281 
1282 
1283 LMSC.l 
1284 * 
1285 MSG2 
1286 
1287 
1288 LMSGZ 
1289 * 
1290 MSGJ 
1291 
1292 
1293 LMSG3 
1294 • 
1295 MSG4 
1296 
1297 
1298 LHSG4 
1299 • 
1300 MSG5 
1301 
1302 
}303 LMS&S 
l 3Dit • 
1305 l'ISG7 
1306 
1307 
1308 LM SG 1 
1309 • 
1310 HSGlO 
1311 
1312 
1313 LMSGlO 
1314 * 
1315 HSGl 1 
1316 
1317 
1 318 
1319 HllA 
1320 
1321 Hllb 
1322 
1323 Ll'ISGll 
1324 OMllA 
1325 DMll9 
132b • 
1327 1"1Slil2 
1328 
l 329 
1330 Ml2A 
1331 
1332 1'11213 
1333 
133'1 
1335 LMSGI2 
133b 01"'12A 
1337 DM12B 
1338 * 
1339 
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oc 
DC 
oc 
[QU 

DC 
DC 
DC 
[QU 

DC 
DC 
DC 
[QU 

DC 
DC 
DC 
[QU 

DC 
DC 
DC 
[QU 

DC 
DC 
DC 
[QU 

DC 
DC 
DC 
[QU 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
EQU 
EQU 
EQU 

DC 
oc 
DC.: 
DC 
DC 
oC 
DC 

X '10GA18011C' 
C'USE "TRAN UNPROT OISPLN' 
x • 101002000J. 
*-MSG 1 

X 'lOOA18ullC' 
C'AP HEADER NOT FOUND. CONTACT ISO' 
x•101002000J• 
>1<-HSG2 

X '10GAJ8Cl1C' 
C'AP SETLL LRROR' 
x • 101002.:.ocJ• 
•-MSG3 

ll'l00Al8011C' 
C'ITEM NOT FOUND' 
X'l01002000!P 
•-MSG4 

X'l00Al8011C' 
C'CH[CK NOT FOUND' 
X'l01002000J' 
i0<-MSG5 

X'l00Al8GllC' 
C'CHECK AMOUNT CANNOT BE TRANSLATED' 
ll 11010020000• 
•-MSG7 

X 'lOOA180llC' 
C'AP ITEMS' 
x•101002oocu• 
i0<-MSGlO 

C'APCKS ' 
X'3f3F• 
c•x• 
X'3F3F' 
x•os• 
X' 3F • 
CL5' ' 
X'3FC5• 
*-MSG 11 
HllA-MSGll 
M 11B-MSGl1 

C'APAUO ' 
CL3' ' 
)(. 3 ~ • 
CL4' ' 
X '3F' 
CL5' I 

X '3 F ' 

CHECK TYPE 

CHE CK 11 

DC CL2' ' 
£Qu •-MSGI2 
[QU Ml2A-MSG12 
[QU Ml2B-MSG12 

PklNl GEN 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 20 of 29) 
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·1340 YU Pm • PROGRAM INFORl'IAllON BLOCK 
1341•••····································································· 
1342•* LITERAL POOL * 
1343••••···································································· 
1344• Ll ORG 
13115• 
131t&• 
1347• 
131th 
1H9• 
1350• 
1351• 
1352• 
1353• 
1351f. 
1355• 
135&• 
1357• 
1358• 
1359• 
1360• 
1361• 
1362• 
1363• 
1364• 
1365• 
136&• 
1367• 
1368+ 
1369• 
1370• 
1.371 • 
1372• 
1373• 
137• .. 
1375+ 
1376• 
1377• 1378• 
1379• 
1380• 
1381+ 
1382• 
1383• 
138' .. 
1385• 
138&• 
1387• 1388• 
13f1CJ+ 
1390• 
139 I• 
1392• 
1393• YSS( 
1516 WORK 

=c•oooo• 
:::ACCKGOSOJ 
=votSGJN) 
=vc"SGOUlJ 
=v fGET) 
:::vcGETUPJ 
:::vrPUT) 
=v CI ti SER l J 
:::vcsETLI 
:::v<ESETLJ 
=A l"OORJl J 
:::vrSNAPJ 
::-vcRETURNJ 
=YfO•l YS!.l"ll•lf I 
=YCIHAl-USTARTJ 
:::YtUACCTl-USlART•lt 
:::c'AC• 
:::c•AP• 
=x•402o&s2020206B2021204s202c60• 
=c•At• 
=C'APITHS' 
:::c•APITS • 
::.H• 14 • 
=C'APCHKS• 
=YIO•LHSG1J•81 
:::t•APAUDl' 
:::y(Q•LHSG12•8J 
=C•APCKS • 
=x•5c2o&s20202o&a2021204b1020&0• 
:::YCO•LIOH?+lf) 
::-y(O+LJOH1•4J 
:::YIO•Lll<SGl•itJ 
:::YtO•LMSG2•'ft 
=v <O•LHSu 3•4 J 
:::YCO•LMSC.Cf•CfJ 
=vcn•LMSC.S•it) 
:::y CO+ll'ISG 7•1t J 
:::YCO•LMSGIO+q I 
:::c'APCHK' 

=c• 
=C'A p• 
:::C'APRNT' 

=P•o• 
=c•r10• 
=-C'CGl' 
=C'SCR[EN FORMAT' 

EQU * .(NO Of P~OGRAH 
YSSWORK .WORK ARE.A 

1517•••····································································· 1518•• WORK ARE.A * 
151Y•*************************************•*•******************************* 

Figure C-11. APITMS Action Program Processing a Dialog (Part 21 of 29) 
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l 520• lilORK 
152l•STIMl 
1522+[1IH\ 
15?3+#GE.1 
152'++#GEJUP 
1525+1PUl 
1526•#1NSERT 
1527•SAVE 
l528•PLIST 
1529+WHO 
1530+Wc;RK1 
153l+PASSKE Y 
1532+IOFILE 
1533+10KE.Y 
l 531++ JO S lS 
1535+IORET 
1536•ERR 
15 37+ YHIHOO 
1538+HHHHSS 
1539 RJSAVf 
1540 EXPE.NS 

OSECT 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
[QlJ 

OS 
DS 
OS 
OS 
OS 
DS 
OS 
OS 
OS 

15111 INCOME OS 
1542 PROLIN£ OS 
1543 POSITJON OS 
15'+'+ LAST OS 
15'+5 BF<CH OS 
1546 DE SCPT H OS 
15'+7 REVHW OS 
1548 TRAIL' OS 

OS 
OS 

A .START TIME IHlLLISEcONOSJ 
A .END TIME tHlLLISECONDSt 
H .NUHeEP. OF GET 
H • GETUP 
H • PUT 
H • INSERT 
18F 0 PROGRAM SAVE AREA 
4A .PARAMETER LIST FOR "CALLS" 
CL3 .USER INITIALS 
20 •wORK FIELD 
~ORKl,5 .SECURITY RECORD FILE KEY 
CL20 .LAST FILE I/O 
CL20 .LAST FILE 1/0 ~EY 
Cllf .LAST FILE l/O STATUS 
CLI .FILE NOT AVAILABLE-RETURN 
CLI .ERROR FLAG 
CL6 .DA TE. 
CLb .TIME 
A 
CLI 
Cll 
A 

CLl 
CLl 
Clli 
CUD 
Cll 
CL250 
A 
A 

1549 TRAlUl 
1550 TRAIU2 
1551 YSSSWORK .5DMPS WORK SPAtE 

1553••············· 
l 554•• 
1555+SCRNUl'1 OS 
1556+SCREEN# EQU 
15!>7+SCIHENW OS 
1558•HAXITl EQU 
1559•• 
1560•••············ 
1 St: l • • 
1562+UDATA EQU 
1563+0Ul$MSG EQU 
1561t•f 1LL OS 
1565•1NSMSG EOU 
1566 • 

1567 •••••••••••••• 1568 * 
1569 USTART EQU 
1570 UTRAN OS 
1571 US NAP OS 
1572 USLlNE EQU 
1573 IM Al [QU 
1574 UACCTl OS 
1575 UAMT 1 OS 
1576 U[l['.:>Pll OS 
1577 UE MPl OS 
1578 UXMITI OS 
1579 ULLINE [QU 

D .SCREEN NUMBER 
SCRNUH+li,4 
CL180 .SCREEN WORK AREA 
SCR[fNW,2 .MAXIMUM INPUT TEXT LENGTH 

SOHPS 1/0 AREAS 

* * .OUTPUT MESSAGE DATA 
CLl .OUTPUT FILL CHARACTER 
* .INPUT MESSAGE DATA 

UNPROHCTED DATA 

• 
CL5 
Cll 

• 
• 
CL8 
CLIO 
CL30 
CL4 
C L2 
•-UACCT l 

.TRANSACTION CODE 

.SNAP CODE 

.START OF LINE ITEM UNPROT 

.ACCCUNT NUMBER 

.AMOUNT 

.DESCRIPTION 

.EMPLOYEE NUMBER 

.TRANSMIT POSITION 

.END OF LIN[ ITEM UNPROT 

Figure C-11. APITMS Action Program Processing a Dialog (Part 22 of 29) 
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• 1580 UACCT2 OS CL8 • ACCOUNT NUHBEP 
1581 LIAH12 OS Cll '.J .A~ OUNT 
1582 UDESPT2 OS CUQ .DESCP.IPTION 
1583 U[HP2 DS CL4 .EMPLOY([ NUMBER 
1581+ UXHIT2 OS CL2 • TR AN SMIT POSIT ION 
1585 UACCT3 OS CL8 ·ACCOUNT NUMBER 
158& UAMl 3 DS CUD .AMOUNT 
1587 UOESPl3 OS CL30 ·DE SCRIPTICN 
1588 U[ MP3 OS CL4 .E'4PL O'fEE NUMB[ R 

1589 UXMlT3 OS CL2 .TRANSMIT POSITION 
1591) UACCT4 DS CL8 .ACCOUNT NUMBEP 
1591 UA1'114 OS cu 0 • AMOUNT 
1592 U(ll'.:>Pli+ DS CUD .DESCRIPTION 
1593 UE MP4 OS Cl4 .[1'1PL 0Y£E NUMB£ R 
1591f UXMIT4 !JS CL2 .TRANSMIT POSITION 
1595 UACCT5 OS CL8 .ACCOUNT NUl'1ll[R 
159& UAMT5 OS CLIO .AMOUNT 
1597 UDE.SPT5 OS CUD .OESCRIPTICN 
1598 U[MP5 OS CLlf .[MPLOYH ~UMBER 

1599 UX!'IIT5 OS CL? • TRANSMIT POSITION 
1600 UACCl6 OS CL8 ·ACCOUNT NlJMb[R 

1601 UAMT6 OS CLlO .AMOUNT 
1602 UD['.:>PTb OS CL30 .DESCRIPTION 
1603 UEMH> OS CL4 .EMPL OYt:E NUMfiER 
1601+ UXM1Tb OS CL2 .TRANSMIT POSIT ION 
l&CJ5 UA CC T7 OS CL8 .AfCOUNT NUMBER 
1606 UAMl 7 OS Cll 0 .AMOUNT 
1&07 UDlSPT7 OS CL30 .DESCRIPTION 
1&08 U[HP7 OS CL4 .fHPLOYEE NUMRER 
1609 UXl'11T 7 OS C L2 • TR All. SM l T POSIT IO~ • 1&10 UACCT8 OS CL& .ACCOUPllT NUH2ER 

lb 11 UA:-118 OS CLIO .AMOUNT 
1612 UDESPT8 OS CL30 .DESCRIPTION 
1613 UEl1F'8 OS Clli oEMPLOY[[ NUMRER 

lb l'• U)(Ml H OS CL2 • TP AN SMIT POSITION 
1615 UACCT9 OS CLB .ACCCUl\;f NUMB[f,' 
lb lb UAHT 9 OS Cll 0 .AMOUNT 
1617 UOESPT9 OS CL30 .OE SCRIPTION 
1618 U[MP9 OS CL4 .EMPLOYEE NUHHR 
lbl9 UXMIT9 OS CL2 .TRANSMIT POSITION 
1620 UACCTlO OS CL8 .ACCOUNT NUMbER 
lb2 l UAl"IT 10 OS CLlO .AMOUNT 
1622 UOESPTlO OS CL30 .DESCRIPTION 
1623 UE l"IPlO OS CL4 .[HPL OYH. NUHBE R 
1621f UXHIT 1 0 OS CL2 • TR AN SM I 1 POSil ION 
1625 UA CCTl l OS CL8 .ACCOUNT NUMBER 
1626 UAHlll OS CLIO .AMOUNT 
1627 UOESPT 11 OS CL30 .OE SCRIPT ION 
1628 U[ MPll OS Cllf .EMPLOYEE NUMBER 
1&29 UXMlTl 1 OS CL2 .TRANSMIT POSITION 
1630 UACC112 OS CL8 .ACCOUNT NUMBEP 
1631 UAMT12 DS CLIO .AMOUNT 
1632 UOESPT12 DS CL30 .OE SCRIPTION 
1&33 UEHP12 DS CL4 .EMPLOY[[ NUMB[ R 
1631f UXHIT12 OS CL2 • T'RANSMIT POSll ION 
1&35 UA CCT 1 3 OS CL8 .ACCOUNT NUMBER 
1&36 UAMTl 3 OS CLlO .AMOUNT 
1637 UDESPT13 OS CL30 .DESCRIPTION 
1638 U[MP13 OS CL4 .EMPLOYEE NUMBER 
1&39 UXHIT13 OS CL2 .TPANSHIT POSITION • Figure C-11. APITMS Action Program Processing a Dialog (Part 23 of 29) 
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1640 
16111 
16'+2 
1643 
l6&t'+ 
1645 
16'+& 
1&'+7 
1648 
1649 
1650 
1651 
1652 
1&53 
165'+ 
1655 
1656 
1657 
1 &58 
1659 
l6b0 
1661 
1662 
1663 
1664 
1665 
1666 
1667 

OS UACCTl'+ 
UAl111'+ OS 
UDE SPT14 OS 
UEHP14 OS 
UXHIT l '+ OS 
UACCT15 OS 
UAHl15 OS 
UDESPT15 OS 
U[HP15 OS 

OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 

UXHIT15 
UACCT16 
UAH116 
UOESPT16 
U[HP16 
UXHlll6 
UACCT17 
UAHll7 
UOESPT17 OS 
UEl1Pl7 OS 
UXHlTl 1 OS 
UACCT 18 OS 
UAl1ll8 OS 
UDESP118 OS 
UE11Pl8 OS 
UXHIT18 DS 
UACCl19 OS 
UAH119 OS 
UDESPT19 OS 

1668 U[HP19 OS 
1669 UXHITJ9 DS 
1670 UACCT20 OS 
1671 UAM12(' OS 
1672 UDESPT20 OS 
1673 UEMP20 OS 
16711 UXHIT20 OS 
1675 OAMT EQU 
1676 DOESPT EQU 
1677 DEHP EQU 
1678 OXMJT [QU 
1679 USTOP OS 
1680 • 

1681 ···*·········· 1682 • 
1683 PDATA EQU 
}684 PSTART EQU 
1685 PSLlNE [QU 
1686 Pl INlll OS 
1687 PCACCTl OS 
lb88 PBAC.Cll OS 
1689 PCOAl OS 
1690 PB AMT l OS 
1691 PBDESPl OS 
1692 PCEMPl OS 
1693 PFl[MPl OS 
1694 PELI~E EQU 
1695 PLLlNE [QU 
1696 Pl u.112 DS 
lb97 PCACCT2 OS 
lb98 PBACCT2 DS 
lb99 PCOAZ OS 
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CLS 
CLIO 
CL30 
CL4 
CL2 
CL8 
CLIO 
CL30 
CL4 
CL2 
CLB 
CLIO 
CL30 
CL4 
CL2 
CL8 
CLIO 
cL30 
CL4 
CL2 
CL8 
CLJO 
CL3u 
CLlf 
CL2 
C L8 
CLIO 
CL30 
CLlf 
C.L2 
CL8 
CLIO 
CL30 
C Llf 
CL2 
UAMTl-USLINE 
UDESPT 1-USLlNE 
UEHP1-USLIN£ 
UX11Ill-U!>L1Nl 
C. L 1 

PROTlCTEu REPLACEMENT 

* 
* 
* CL3 
Cll 
Cll 
CLI 
Cll 
Cll 
CL1 
Cll 

* 
PELIN[-P~Ll'H. 

Cl3 
Cll 
Cll 
Cll 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

.ACCOUNT NUMBER 

.AMOUNT 

.OE SCRI PTION 

.EMPLOYEE NUHBE R 

.TRANSMIT POSITION 

.ACCOUNT NUMBER 

.AMOUNT 

.OE. SCRIPlION 

.EMPLOY[[ NUMBER 

.TRANSMIT POSITION 

.ACCoUNT NUMBER 

.AMOUNT 

.DESCRIPTION 

.EMPLOY([ NUMBER 

.TRANSMIT POSITION 

.ACCOUNT NUl'IBER 

.AMOUNT 

.OE SC.RIPTI ON 

.EMPLOYEE NUMBER 

.TRANSMil POSITION 

.ACCOUNT NUMBER 

.AMOUNT 

.DESCRIPlION 

.EMPLOY[[ NUHBE R 

.TRANSMIT POSITION 

.ACCOUNT NUMBER 

.AMOUNT 

.DESCRIPTION 
•EMPLOY EE NUMB( R 
.TRANS~IT POSITION 
.ACCOUNT NUMki[R 
.AMOUNT 
.DE SCRIPT ION 
.EMPLOY[( NUMBER 
.TRANSMIT POSITION 
.DlSPLACEMENl OF AMOUNT 

.DISPLACEMENT OF DESCRIPTION 
.DISPLACEMENT OF F~PLOYEE # 
.DIS~LACEHENl OF TRANSMIT 

.STA~T OF LINE ITE~ 

.LINE NUMBER 

.ACCOUNT ERROR coor 

.ACCOUNT BLINKER 

.CASH/ACCRUAL 

.A~OU~T BllNKEP 

.DESCRIPTION BLINKER 

.EMPLOYEE ERROP CODE 

.EMPLOYEE BLINKlR 

.[NO or LI~[ ITEM 

.LIN( NUHBfR 

.ACCOUNT EPROR conr 

.ACCOUNT ALINK[R 

.CA SH/ACCRUAL 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 24 of 29) 
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• 1700 PGAMTz OS CLI • AMOUNT BLINKER 
1701 PBO[SP2 OS Cll .OE SCIHPT ICN AL INKFR 
l 702 PC[MP2 OS cu .E"'PLOYEE E.Rf<OR CODE 
l 70 3 PBEHP2 OS Cll .[MPLOYfE RLINKER 
l 704 PLINll3 OS CL3 .LI NE NUMP.E ~ 
1705 PCACCT3 OS CLl .ACCOUNT UROR cc [lf 
l 7Db P8ACCT3 OS Cll .ACCOUNT RLilllKER 
1707 PCOA3 OS Cll .CA SHO. CCPUAL 
l 70a Pf; AMT 3 OS Cll .Al"IOUNl BLlNK[R 
17C9 PBDt.SP3 OS CU .DESCRIPTION HLilllKfR 
1710 PClMP3 OS Cll .EHPL OYEE ERROR C0!1E 
1 711 PBlHP3 OS Cll .EMPLOYEE LllNKER 
1712 PL INllll DS CL3 .LI NE NLlMBf R 

1713 PC ACCT II OS Cll .ACC(JUNT [RROR co or 
1714 PRACCT4 DS CLl .ACCGUNT BL INl<ER 
1715 PCOA4 OS CL J .CASH/ACCRUAL 
l11b PB AMT II OS Cll .Ai"IOuNT BL I Nl\E P 
l 71 7 P80[Sp4 OS cu .OE SCRIPT ION BL INl<ER 
l 718 PcEMPl.i OS Cll .E,.,PLOYEE E RROP CODE 
1719 PBEMPl.i OS Cll .E~PLOYEl ELlNl<ER 
1720 PL1NllS ;) s CL3 .LI !Ill NUM~fR 

1721 PCACCTS OS Cll .ACCOUNT ERROR coor 
1722 PBACCTS Os Cll .ACCOUNT BLINKER 
1723 PCOAS OS Cll .CA SH/ACCRUAL 
1 72'1 PBAHT5 OS Cll .AMOUNT BLINKER 
1725 PBOESP5 OS Cll .DESCRIPTION BLINKfR 
172& PCEHPS OS Cll .EMPLOYEE ERROR CODE 
1727 PB£HP5 OS CLI ·EMPLOY[[ BLINKER 
1728 PllNl6 OS cu .LINE NUHB[R 
1729 PC ACCT& OS CLl .ACCOUNT ERROR CODE • J 730 PB ACCT& OS Cll .AC COUNT BL INKER 
1731 PCOA6 OS Cll .CASH/ACCRUAL 
1732 PBAHT6 OS Cll .AMOUNT BLINKER 
1733 PB OE SP& OS Cll .DESCRIPTION BLINKER 
173'1 PCEHP6 OS Cll .EMPLOYEE ERROR CODE 
1735 PB£MP6 OS CLl .EMPLOYEE BLINKER 
173& PLINl7 OS cu .LINE NUMBER 
1737 PC ACCT 7 OS Cll .ACCOUNT ERROR CO Of 
1738 PBACCT7 OS cu .ACCOUNT BLINKER 
1739 PCOA7 OS Cll .CA SH/ACCRUAL 
17110 PBAMT7 OS cu .AMOUNT BLINKER 
17"1 PBOESP7 OS Cll .DESCRIPTION BLINKfR 
1 7'12 PCLHP7 OS Cll .EMPLOYEE ERROR CODE. 
l 7"3 PBEMP7 OS Cll .EMPLOYEE BLINKER 
1711 Cf PLh#8 OS CL3 .LI NE NUHBER 
17'15 PCACCT8 OS Cll .ACCOUNl ERROR coor 
l 74b PBACCT8 OS Cll .AC COUlll T BL INK[ R 
17Cf7 PCOA8 OS Cll .CA SH/ACCRUAL 
1748 PBAMT8 OS Cll .A,..OUNT BLINKER 
17119 P9DESP8 OS Cll .DESCRIPTION BLINK[R 
1750 PCEHP8 OS CLJ .EMPLOYEE ERROR CODE 
1751 PBE:HPS OS CLI .E~PLOYEE BLINKER 
1752 PLIN19 OS CL3 .LI NE NUHEIER 
1753 PCACCT9 OS CLI .ACCOUNT ERROR CODE 
175'1 PBACCT9 os Cll .ACCOUNT BL INK[ R 
1755 PCOA9 OS Cll .CA SH/ACCRUAL 
175& PBAHT9 OS cu .AMOUNT BLINKER 
1 757 PBOE.SP9 OS CLI .DESCRIPTION BLINKER 
l 758 PcEHP9 OS cu .EMPLOYEE ERROR CODE 
1759 P8[HP9 OS CL! .EMPLOYEE BLINKER • 

Figure C-11 . APITMS Action Program Processing a Dialog (Part 25 of 29) 
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• 1760 PLlf'llllO OS cu .LI NE NUMBER 
1761 PCACCllO OS Cl! ·ACCOUNT ERROR co or 
1 762 PBACCTlO OS Cll .ACCOUNT Bl INKER 
1763 PCOA!D OS Cll .CA SH/ACCRUAL 
1764 PB AM TIO DS Cll • AM OU!llT BllNl<fR 
1765 PBOESPlO OS cu .DfSCRIPTION BLINl<ER 
1766 PC[HPlU OS cu .[MPLOYEE ERROR CODE 
1767 PBEMPlO OS Cll .EHPL OYEE PLINl<ER 
1768 Pl I NI 11 DS CL3 olIN( NUMBER 
1769 PCACCTll OS Cl! .ACCOUNT ERROR CODE 
1770 PBACCTll OS cu .ACCOUNT BLINKER 
1 771 PCOA 11 OS Cll .CA SH/ACCRUAL 
l 772 PBAMTll OS Cll .AMOU!llT BLINKER 
1773 PBOE SP 11 DS cu .DESCRIPTION BLINKER 
1774 PCEMPl 1 OS Cll .EMPLOYEE ERROR CODE 
1775 PBEMPll OS Cll .EMPLOY[[ BLlNl<[I; 
1776 Pl IN#l2 OS CL 3 .LINE NUMBER 
1777 PCACCT12 OS Cll .ACCOUNT ERROR CODf 
1778 PBACCT12 OS CL! .ACCOUNT BL INl<E R 
1779 PCOA12 OS CL! .CASH/ACCRUAL 
1780 PBAHTl 2 OS Cll .AMOUNT BLINKER 
1781 PBOESP12 OS CL! .DESCRIPTION BLINKfR 
1782 PCEHP12 OS Cl! .EMPLOYEE ERROR CODE 
1783 PBEHP12 OS Cll .EMPLOYEE BLINKER 
1 784 PllN1113 OS CL3 .LI NE NUHBE R 
1785 PCACCT13 DS Cll .ACCCU"lT ERROR CODf 
1 786 PBACCT13 OS Cll .ACCOUNT flllNKER 

• 178 7 PC QA 13 OS Cll .CASH/ACCRUAL 
171J8 PB AMTl 3 DS Cll .AMOUNT BLINKER 
1789 PBOESP13 OS Cll .DESCRIPTION BLINKER 
1 790 PCE MP 13 OS Cll .EMPLOYEE ERROR CODE 
1 791 PBEl"IP13 OS Cll .EMPLOYEE E\LlNK ER 
1792 Pl lt-41114 os CL3 .LI NE NUMBER 
1793 PCACCll4 OS Cll .ACCOUNT ERROR CODE 
1794 PBACCT14 OS Cll .ACCOUNT BLINKER 
1795 PCOAllf DS Cll .CA SH/A CCR UAL 
179b PBA11Tl4 DS Cl! •AM OlJNT BLINKER 
1797 PBDESP14 DS Cll .QE SCRIPlION Rlli';KfR 
1 798 PC[MPh DS Cll .EMPLOYEE ERROR COO[ 
1799 PB(MP14 OS Cll .EMPLOYEE BLINKER 
1800 PLIN1115 OS cu ol I Ni:. NUHP.ER 
1801 PCACCll5 OS Cll .ACCOU~T ERROR CODE 
1802 PBACCT15 OS Cll .ACCOUNT BLINKER 
1803 PCOA l C, DS Cll .CA SH/ACCRUAL 
1804 PBAMT15 OS Cll .AH OU NT Bll Nl<E R 
1805 PBOESP15 OS Cll .DESCRIPTION BLINKER 
1806 PCEHP15 OS Cll .EMPLOY[( ERROR CODE 
1801 PBEMP15 OS Cll .EMPLOYEE BLINKER 
1808 PLlNlllb OS CL3 .LI NE l'IUMP.fR 
1809 PCACCTlb OS Cll .AcCOUNT ERROR co or 
1810 PBACCTlb DS Cll .ACCOUNT BLINK[~ 
1811 PCOAlb OS Cll .CA SH/ACCRUAL 
1812 PBAMT16 OS Cll • AM ou•H BLINKER 
1813 PB DE Sp lb OS Cll .OESCQIPTION BLl~KfR 
1814 PcEMPlb OS Cll .E"'IPLOY(( ERROR COO[ 
1815 PBEMPJb OS Cll .EMPLOYEE BLINKER 
1816 Pl PHI l 7 OS CL3 .LINE NUMBER 
1817 PCACCT17 DS Cll .ACCOUNT EPROR COO[ • 1818 PBACCT17 DS Cll .AC CvUN T RLINKER 
1819 PCOA17 OS Cll .CASH/~CCRUAL 

Figure C-11. APITMS Action Program Processing a Dialog (Part 26 of 29) 



UP-9207 SPERRY UNIVAC OS/3 C-66 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

DIALOG TRANSACTION IN BAL: APTIMS PROGRAM 

• 182J PBAl'IT17 OS CLl • AMOUNl BLlNKEP 
1821 PBOESpl7 OS Cll .DE SC.RIPTION BLINKfR 
l 82 2 PCEHP17 OS Cll .E"IPLOYEE ER~OR CODE 
1823 P8Et-:Pl7 OS Cll .EMPLOY[[ 8Ll"4KER 
1821f PLIN1118 OS CL3 .LI Nt l\IUMBER 
1825 PCACCT18 OS CL} .ACCOUNT ERROR COO[ 
1826 PB ACCT 18 OS CLl .ACCOUNT BLINKER 
1827 PCOA18 OS Cll .CASH/ACCRUAL 

1828 PBAl'HI8 OS CLl .AMOUNl BL INKER 
1829 PBDl SP 18 OS C. ll .oEscqJPTION BLINKER 
1830 PCEHP18 OS Cll .EMPLOYEE ERROR CODE 
1831 PBE.MP18 OS cu .EMPLOYEE BLINKER 
1832 PLlN119 OS CL3 .LINE NUMBER 
1833 PCACCT19 OS cu .ACCOUNT ERROR CODE 
l 831f PBACCT19 OS CLl .ACCOUNT BLINKER 
1835 PCOA19 OS CLl • C A SH I A C CR UAL 
1836 PB AMT! 9 OS Cll .AMOUNT BLINKER 
1837 PBDESP19 OS Cll .DESCRIPTION BLINKER 
1838 PCEMP19 OS CLl .EMPLOYEE ERROR CODE 
1839 PBEHP19 OS Cll .EMPLOYEE BLINKER 
181f0 PLIN#20 OS CL3 .LI NE NUMBER 
l 81fl PCACCT20 OS Cll .ACCOUNT ERROR CODE 
1842 PBACCT20 OS Cll .ACCOUNT RLINKER 
184 3 PCOA20 OS Cll .CA SHI ACCRUAL 
l 81flf PBAl'IT20 OS cu .AMOUNT BLINKER 
1845 PBOESP20 OS cu .DESCRIPTION BLINKER 
1846 PCEMP2 0 OS Cll .EMPLOYEE ERROR CODE 
1847 PBEMP20 OS Cll .EMPLOYEE BLINM ER 
1848 DC AC Cl EOu PCACCll-PLHOI .DI SPLACEHENT Of ACCT ERR CODE • 1849 DBACCT EQU PBAC(l I -PllNll l • DI SPLA CEHE NT Of ACCT BLINKER 
1850 DPCOA EQU PCOA 1-Pll N#l .DISPLACEMENT Of CASH/ACCRUAL 
1851 DB AMT EQu PBAMll-PLIN#l .OJ SPLACEHENl Of AMOUNT BL INKER 
1852 DaDESPT [QU PBDESPI -PLINll l .DI SPLA CEME NJ Of OE SC Pl BLINKER 
1853 DC£HP [QU PCEMPl-Pl lNlll .DI SPLACEHENT Of fMP ERR COO[ 
1851f DBE HP EQU PBEHPl-PLINlll .or SPLACEMENT Of fMP ALlNl<ER 
1855 PTYPE OS Cll .CHECK TYPf 
185b PCHE.CK OS CL5 .CHECK NUMf\ ER 
1857 PC AMT OS Clllf .CHECK AMOUNT 
1858 PCNAME OS CL25 .CHECK PAYEE 
1859 PS TOP OS CLl 
1860 • 
1861 • CHECK PRINT FORl'IAT 
1862 • 
1863 PA no EQU PSTART•S,50 
1864 PAY20 EQU PAYlo+SQ,50 
1865 L£ GENDO EQU PAY20•50,25 
1866 V[NUORO EQU LEGEN00+25,~ 

1867 CHECl<C EQU VENDORo+S,5 
1868 NA MEO EQU CHECKO+S,26 
1869 ADORlO EQU f.AME0+26,2!'> 
1870 DA TEO EQU ADDR10•25,b 
1871 AHOUl\IT 0 EQU OATEO•ti,13 
1872 ADORZO EQU AMOUNTO+l 3,25 
1873 CllyO [QU AOOR20•25,2':> 
l 8 71f ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1675 • RECORD Al< EA'.) 
1876 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure C-11. APITMS Action Program Processing a Dialog (Part 27 of 29) • 
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1877 
1B78+* 

YSSSY 1 Olf · .SECURITY RECORD 

1879••••*·········· TABLE MAS TEl1 RECORD 
1880•• 
188l•l<TA~LEP1T OS CL8 
1882+Rl ABLEHl OS CLBO 
1883• T ABH5 EQU RTABLEMT+OS 1 1 STATUS 
1881f•LIHlT EQU kTABLEMT•lS,l PASSWORD lIMI T 
1885• TE RMTA B EQU RTABLEMT+lb TERMINAL FIELDS 
1886 * 
1887 *•*•********** ACCOUNTS PAYABLE 
1888 * 
1889 KACCTPAY DS CllS .KEV 
1890 RACCTPAY OS Cllb~ .R[ CORD 
1891 • 
1892 * APlOC HEADEP 
1893 * 
l 891f ACCTPAYH D~ Cllb5 
1895 HS A TOT EOU ACCTF'AYH•21 1 5 BATCH TOTAL 
1896 HCHKCNT EOU ACCTPAYH•2b,5 f.IE X T CHECK C.OUNTfR 
1897 HTYPE EQU ACCTPAYH•31 1 1 CHECK TY Pf 
1898 HCH£CK [QU ACCTpAYH•32 1 5 CHECK NUMR[R 
1899 HDAlE [QU ACCTPAYH•37 1 b CHEC.K DATE 
1900 HVENDOR EQU ACCTPAYH•43 1 ~ CHECK VENDOR 
1901 HA MOUNT EQU ACCTPAYH•48,~ PlJ 2 CHLCK AMOUNT 
1902 HITMTOT EQU ACCTPAYH+53 1 5 PlJ 2 CHECK IT fl"' TOT Al 
l9o3 HlTMCNT EQU ACCTPAYH•58 1 3 CHECK IT[ M COUNT 
1901f HNAME [OU ACCTPAYH•61,2£> PA Yl.E 
l 905 HLEGEND EQU ACCTPAYH•87 1 2o LE GE NO 
1906 HPRINT EQU ACCTPAYH•ll3 1 1 CHECK PRINT 
1907 HBAJCH EQU ACCTPAYH+ll4 1 3 BATCH NUMRER 
1908 HC HK S EQU ACCTPAYH•ll 1,3 NUMBER OF CHECK~ 

19Q9 Hl TEMS EOU ACCTPAYH+l2b 1 4 IT EM COUNT 
191 '.l HOU) EOU ACCTPAYH•l3J,5 Pu2 OLD CHECK AMOUNT 
1911 HCA~H EOU ACCTPAYH+l3~ 1 o Pu 2 CHECK CASH TOTAL 
1912 HACCQ EQU ACCTPAYH+14J,6 Po2 CHECK ACCf?UAL TOTAL 
1913 HERi< CO( EQU ACCTPAYH+li+S,l CHECK [Rf;"OR CODE 
191'1 HACTloN [QU ACCTPAYH•l46,l CH[CK AClIO!ll CODE 
1915 HCOMPL EQU ACCTPAYH•l47 1 l CHECK COMPLETION CO Of 
1916 • 
1917 * AP103 CHE CK 
1918 * 
1919 ACCTPAYL DS Cllb~ 

1920 CA MOUNT EQU ACCTPAYC+2Q,5 Pu2 CH L (.I< AMOUNT 
1921 COA H EQU ACCTPAYC•2Ll 1 4 
1922 CVENDoR EOU ACCTPAYC+24 1 ~ 
1923 CNAM[ [QU ACCTPAYC•34 1 2-6 
l921f CADDRl EQU ACCTPAYC•bC:,25 
1925 CA Ut.;R2 ECU ACCTPAYC+85 1 2'> 
1926 CCllY [QU ACCTPAYC+llJ,2b 
1927 CllP EOU ACCTPAYC•l3b,3 PD[ 
1928 CLEG[N[) EOU ACCTPAYC•'.39,25 
1929 CPR INT [QU ACCTPAYC•l61t,l 
1930 • 
1931 • AP104 lT[H 
1932 • 

Figure C-11. APITMS Action Program Processing a Dialog (Part 28 of 29) 
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1933 ACCTPAYI 
19311 AJRID 
1935 AJTYPE 
l93b AICHECK 
1937 AJCNT 
1938 AJVENDOR 
1939 AJACCT 
191t0 AJAHT 
l91Jl AIEHP 
l91J2 AlOESCPl 
l91J3 AlBATCH 
191Jlf AJERR 
l91J5 AICOA 
191tb • 
190 • 
19118 • 
191f9 KACCTHST 
1950 RACCTHSl 
1951 AHSTS 
1952 • 
1953 • 
l951t • 

OS 
EQU 
EQU 
EQU 
EQU 
EQU 
rou 
EQU 
EQU 
EQU 
[QU 
EQU 
EQU 

CL165 
ACCTPAYl•00,2 
ACCTPAYI•02,l 
ACCTPAYI•03,'l 
ACCTPAYl•08,3 
ACCTPAYl+l9,5 
ACCTPAYl•211,8 
ACCTPAY1•32,'l 
ACCTPAYl+S3,ll 
ACCTPAYI•S7,3J 
ACCTPAYJ•87,3 
ACCTPAYl•90,3 
ACCTPAYI•93,l 

GLOOJ ACCOUNT MASTER 

OS 
OS 
EQU 

CL8 
CL80 
RACCTHST•S,l 

SYOOO BRANCH HASTER 

1955 KBRANCHH OS 
1956 RBRANCHH OS 
1957 BHSTS EOu 

cu 
CL250 
RBRANCHH,l 

1958 • 
1959 • 
1960 • 
19bl KACCOUNT 
1962 RACCOUNl 
1963 CASTS 
1961t CACOA 
1965 CA[XP 
1966 CAINC 
1967 • 
1968 • 
1969 • 
1970 KPAYROLL 
1971 RPAYROLL 
1972 PHSTS 
J 973 PH CAL 
1971t • 
1975 • 
1976 • 
1977 Tl'!STS 
1978 THEXP 
1979 OHA 
1980•[W 
2052 COA 

GL003 CHART OF ACCOUNTS 

OS 
EQU 
EQU 
EOu 
EOu 
EQU 

CL8 
RBRANCHH•50,tl0 
RACCOUNT•S,l 
RACCOUNT•38,l 
RACCOUNT+IJ6,l 
RACCOUNT+'f9,l 

PEOIO PERSONNEL MASTER 

OS 
OS 
EQU 
EQU 

CL5 
CLll21 
RPAYROLL,l 
RPAYROLL•l72,l 

SY002 ~[RSONNEL CLASSlfICAllON 

EQU RTABLEHT•8,l 
EQU RlABLE~T.32,l 

YJSQMA 2568 
EQU • .END Of ~ORK 

YU CD A 
AREA 

.R[ CORD JO 

.CHECK TYPE 

.CHECK NUHBER 

.ITEM COUNT 

.VE NOOR 

.ACCOUNT NUMBER 

.AMOUNT 

.EMPLOY([ 

.DESCRIPTION 

.BATCH # 

.ERROR BATCH • 

.CASH OR ACCRUAL 

STA 1 US 

ST AT US 

ST AT US 
CASl1 OR ACCRUAL 
EXPE NS[ ACCOUNT 
INCOME ACCOUNT 

STATUS 
CLASSIFICATIOl'll 

C-68 

2051•••····································································· 
205~•• CONTINUITY DATA AREA • 

2055+••····································································· 205o•CDA DSECT 
2057• OS OH 
2058 END 

Figure C-11. APITMS Action Program Processing a Dialog (Part 29 of 29) 
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C.5. SAMPLE IMS CONFIGURATION 

Programs receive DICE 
sequences 

Figure C-12 is a sample IMS configuration of the SUPPLY, 
APCHKS, APITMS, and APAUDT action programs. Notice these 
programs are prepared to receive DICE sequences and therefore 
the EDIT= NONE parameter is specified in the ACTION sections 
of this configuration. 

NETWORK 
C.ENEIUL 
OPTIONS 

RATCH=NO CONFID=LD2 NAME=GlNl PASSWO~O:GTNl TERMS=l~ 
AUOI1NPM=5D CHR~ILI~=so LNS/H~G=2~ HAXCON1=388G 

CONTOUT:NO DLLOAD=NO FUPDATE=YES 
OPCGM=YE S 
RECOVERY=~o RESEND=NO 
SNAPEO:NO 
SUBPRCG:YES TOMFILE=NO lOMTRCl:NO 
UNIQUE=TRAN 
UNSOL=NO 

llHEOUTS ACTION:60 
STATUS=30 

Fil( BRANCHM FILlTYPE=ISAM BLKSIZf=OS12 LOCK=TR 
lYPfFL[:RANSEQ UPOATf:Y[S R(CFORM:fIXBLK PCYLOFL=2D 
PECSllE=2~0 Kf YLOC=lO KEYLLN=3 
l0AREAl:BRANCHM K[YARG:bRANCHM ~OPKl=RRANCHH 

IOROUl=AOORlR IOREG=B ~URKS=YES 

J~OARfA:HRA~CHM 1NGSIZE=25b 
FILE TABLlMT FILETYPE=ISA~ BLKSIZE=Ll~12 LOCK:T~ 

lYPLfL[:RANSEC UPOAlE=YlS RlCFORM=FlXBLK PCYLOFL=3J 
RECSJ7[~~8G KEYLOC=l KEVLfN:B 
10AK[Al=TABLEM1 KEYAPG:lABLE~T WOPKl:TAblEMT 

FILE SCRFIL FILETYPE=DAMR BLKSIZE=25&0 IOAREAl=SCRFIL READIO=YES 
RE. L A T I VE = f; S E E K A DR = S C R f IL WR I TE I 0 = YE S L 0 CK = U P 

FILE PAYROLL FILETYPE.=ISAM HLKS12E=l28C LOCK=TR 
lYPEFL[:RANSEO UPDATE=YES RECFORH=FIXBLK PCYLOfL:3Q 
RECSl7f=421 KEYLOC=& KEYLEN=S 
lOANEAl=PAYROLL KEYARG=PAYROLL WORKl=PAYROLL 
IORuUT=ADDRTR IoREG=8 WORKS:YES 

FILE ACCOUNl FJLETYPE.=IS~M BLKS1Zf:G512 LOCK:TR 
TYPEFL[:RANSEQ UPDATE=YES RECFORM:fIXALK PCYLOF~=lO 
REC~I7£:J80 K(YLOC=O KEYLEN=B 
IOAREAl:ACCOUNT K(YARG:ACCOUNT ~ORKl:ACCOUNT 

lORvUT=ADORTR 1GREG=8 WORKS=YES 
FILE ACCTMSl FILETYP[:ISAM BLKSIZE=0512 LOCK:TR 

TYPlFLE=RANSEQ UPDATE=YES RECFORM=FIXBLK PCYLOfl=20 
RECSIZE.:080 KEYLOC:O KEYL[N:8 
lGAREAl:ACtTMST KEYARG:ACCTMST WORKl:ACCTMST 
IORuUT:ADORTR IOREG=8 WORKS=YES 

FILE ACCTPAY flllTYPE=ISAM BLKSlZE:l027 LOCK:lR 
lYP[fLE=RAhSEO UPOATE=YES RECFORM=FIXBLK PCYLOFL=40 
RECSIZE=165 KEYLOC=G KEYLEN=lS 
IOANEAl~ACClPAY KfYARG:ACCTPAY WORKl=ACCTPAY 
JOROUT:AODRTR IOREL=B wORKS=YES 

Figure C-12. Sample IMS Configuration (Part 1 of 2) 
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FILE 

FILE 

TERMINAL 
TERMINAL 
HRMl,...AL 
TERMINAL 
lERMlNAL 
TERMINAL 
l(IH1INAL 

lU'MlNAL 
lEQMir~Al 

lERMll\iAL 
THMI"'AL 
TRANSACT 
TRANSACT 
TRANSACT 
TRANSACT 
ACTION 

ACTICN 

ACT ION 

ACTION 

1-'RObRAM 
PRO GP AM 
PROGRAM 
PRO GR AM 

VfNOOPM fll[TYPE=ISAM BLKS1ZE=l027 LOCK=TR 
TYP(flf=RAl\isEO uPDAlE=YlS RECFORM=FlXBLK PCYLOFL=lD 
R[CSIZE=l99 KEYLOC=o KEYlf~=s 
lOA~EAl=VENOORM KEYARG=VENOORM ~ORKl=VE~DORM 

IORCUT=AOORTq IOREG=s wORKS=YES 
TPANACT FJLETYPf=JS~M BLKS17E=lC22 LOCK=TP 

T !" Gti 
T "'. 01 
TMOb 
T~Cl9 

TM04 
TMlC 
T t-lJS 
H'll 
T "1 J3 
TMl2 
TMCll 
APCKS 
A PITS 
APAUO 
SUPLY 
AP 11 HS 

TYPEFLE=RANSEO UPDAlf=YlS MECFORM=FIXBLK PCYLOFL=30 
REC~IZE=l65 KEYLOC=O KEYLEN=15 
JCARfAl=TPA~ACT K[YARG=lRANACT ~ORKl=TRANACT 

lORuUT=ADORfq IOREG=8 WORKS=YES 
1"1SRLAl'::Y=NO 
lMS~i:.ADY=l'·JO 

lMSf,L_Al1Y="40 
) M S k t.. A fo Y = ~· 0 

l MSRl I\[' Y :.'1)0 

lMSRt..ADY::".JO 

~·ASTER::Y[S 

ACT ION= APCHK S 
ACTION=APITHS 
ACTION=APAUOT 
ACTION=SUPPLY 

EDil=NONE 
fILES=ACCOUNTtACCTMSTtACCTPAYtBRANCHM,PAYROLL 
Flll~=SCRFIL,lAblEMT,VENOORM 

I~~lZE=STA~ MAXSIZE=9t.t72 OUTSIZE=25b8 iiORKSIZE=3581.t 
ALLR~T=NO 6YPASS=2 MAXUSfRS=l 

APAliOl frIT=NOfll[ 
flLES=ACCOUNT,ACCTPAY,B~A~CHM,SCRFIL,PAYROLL 

flLLS=TABLEMT,VENDO~M 

INSIZE=STAN MAXS1ZE=896G OUTSIZE=25b8 wORKSIZE=3072 
ALLRNT=NO BYPASS=2 MAXUSERS=l 

APCHKS EDll=NONE 
flLES=AlCTPAY,PAYROLL,SlRFIL,TAHLEMT,VENDO~M 

lNSilt=STAN ~AXSIZE=793b Ou1SIZE=25b8 WORKSllE=2048 
ALLkNT=NO bYPASS=l MAXuSERS=l 

5UPPLY ELIT=NO~[ 

flLLS=uRANCHM,TABLEMT,TkANACT 
INSllf=STAN MAXS1ZE=23U4 OUTSlll=STAN WORKS1lf=l024 
/1LLJ.\'ll=l'lo hYPAS>-=~ 1'1AXuSEhs=l 

APlTMS lRLl=YES TYP[::S[R 
APChKS EPET=YES TYPL=RNT 
APAuOT [lffl=YES TYPL=RNl 
SUPPLY ERET=YES TYPE::SER 

Figure C-12. Sample IMS Configuration (Part 2 of 2) 
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STATUS AND DETAILED STATUS CODES 

Appendix D. Status and Detailed 
Status Codes 

IMS returns a status code and sometimes both status and 
detailed status codes after each function call issued by your 
action program. IMS places these codes in the STATUS-CODE 
and DETAILED-ST A TUS-CODE fields of the program information 
block. Your action program then tests the contents of these 
program information block fields and performs routines to handle 
the conditions indicated by them. 

Table D-1 shows the status codes and their meaning for 
sequential and random functions issued to sequential, relative, 
indexed, and defined files. 

Table D-2 shows detailed status codes IMS returns with invalid 
key status code 1 . 

Table D-3 describes detailed status codes IMS returns with 
status code 3 for invalid request errors. 

Table D-4 lists detailed status codes returned by IMS with status 
code 6 for internal message control errors. 

Table D-5 explains detailed status codes returned with status 
code 7 for screen formatting errors . 
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Table D-1. Status Codes for 1/0 Function Calls • 
0 x x x x x x x x x x x x x x x x x x x x x x x x x x Successful 

0 x Detail cycle 

x x x x x x Invalid record number 

x x x x x x Invalid key 

x x Invalid record type 

2 x x x End of file (DAM files only) 

x x x x x x x x x x x x x x Unallocated optional file 
(MIRAM files only) 

2 x Total cycle 

3 x x x x x x x x x x x x x x x x x x x x x x x x x x x Invalid request 

4 x x x x x x x x x x x x x x x x x x x x x x x x x x 1/0 error 

5 x x x x x Violation of data definrt1on 

Table D-2. Detailed Status Codes for Invalid Key Errors • (Status Code 1 ) 

Code 
Description Meaning 

(Hexadecimal) 

01 Invalid duplicate key count Duplicate key count value on random GET 
function is zero or exceeds number of 
duplicate keys. 

E1 No identifier supplied Insert an IDENTIFIER statement in the data 
definition. 

E2 Identifier too long Identifier must be 1 to 30 alphanumeric 
characters. 

E4 Identifier out of range Value entered at terminal is not in range 
of VALUE clause specified in Data 
Definition. 
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Table D-3. Detailed Status Codes for Invalid Requests (Status Code 3) 
(Part 1 of 2) 

Code 
(Hexadecimal) Description Meaning 

01 Incorrect number of parameters The number of parameter addresses 
contained in a request parameter list 
in inconsistent with the function 
requested. This error can result 
from the failure of BAL action 
programs to set the sign bit in the 
final address word in a request 
parameter list as required by 
standard linkage conventions. 

02 Function code out of legal range This error may occur when an 
action program inadvertently writes 
into the IMS link module that is 
linked to a serially reusable or 
sharable action program, or control 
passes improperly from an action 
program to IMS. 

03 Incorrect parameter value The parameter list address passed 
to IMS on a request is 0, or an 
address contained in the parameter 
list is 0, or the actual value of a 
parameter is incorrect. This error 
can also occur when an 1/0 area for 
a DAM file was not half-word 
aligned. 

04 Shared record not in use by This code does not apply to user 
this transaction action program requests. 

05 File not defined A logical or defined file named in a 
request to IMS is not configured or 
defined via the data definition 
processor. 

06 File not open The ZZCLS master terminal 
command closed a logical file 
named in a request to IMS or data 
management closed a logical file as 
the result of an unrecoverable error. 

07 Function invalid for type of The function specified in a request 
file to IMS is not valid for the type of 

file named. For example, the action 
program issued a SETL function call 
for a nonindexed file. 

08 Record(s) not locked The action program issued an 
UNLOCK function when no locks 
exited. 

09 PUT or DELETE request not The function sequence for an update 
preceded by a GETUP request operation is not valid. 
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Table D-3. Detailed Status Codes for Invalid Requests (Status Code 3) 
(Part 2 of 2) 

Code 
(Hexadecimal) 

Description Meaning 

OA Illegal function requested The requested function is not 
consistent with the DTF or RIB 
parameters in the configuration. 

OB File not assigned to this action The action program requested a 
logical file that was not named in 
the configured definition of the 
action making the request, or the 
preceding action did not name a 
defined file. 

oc Required module not included The action program requested a 
in configuration feature not included in the IMS load 

module at configuration time. 

OD Capacity exceeded on An action program requested 
INSERT request insertion of a record into a MIRAM 

or ISAM file, but insufficient space 
exists to contain the new record. 

OE Insufficient space in main User must allocate more main 
storage. 

OF Update not permitted in An action program requested an 
configuration update function, but update was 

disallowed at configuration time. 

10 Update suppressed for files The requested update is not 
permitted because of an 1/0 error in 
the audit file. 

11 Trace file down File recovery is not operational; only 
file displays are allowed. 

12 Record was locked by another Under single-thread, an action 
transaction (single-thread program issued either a GETUP or 
only) INSERT request on a record, but 

this record was already locked by 
some other transaction. 

14 Work-are? address invalid or Check the order in which you issued 
SETLOAD was not issued before SET LOAD and GETLOAD calls; 
GETLOAD make sure that work area is word 

aligned. 

15 Data buffer too small (less Make sure the value specified on 
than 10 bytes) the size parameter of the GETLOAD 

call is greater than 10. 

16 Another SETLOAD call was Check that an additional SETLOAD 
issued between the initial call was not issued before the 
SETLOAD and the GETLOAD call GETLOAD call. 

• 

• 
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Table D-4. Detailed Status Codes for 1/0 Errors (Status Code 4) 

File Type Error Code Description 

MIRAM DMnn nn is the hexadecimal value of data management area 
error code contained in the first byte of the detailed 
status code. 

The second byte of detailed status code is error 
subcode interpretation. (See 3.6 and system 
messages programmer I operator reference, UP-8076 
(current version).) 

DAM filenameC+2 Is the value in the detailed status code. For 
SAM interpretation, refer to data management user guide, 
ISAM UP-8068 (current version). 

Table D-5. Detailed Status Codes for Internal Message Control Errors 
(Status Code 6) (Part 1 of 2) 

Detailed Status 
Code 
(Hexadecimal) 

02 

03 

04 

05 

Description 

Destination terminal busy, 
on hold, or down 

Destination terminal physically 
or logically down, message 
queued 

Invalid specification in 

output message header 

No ICAM network buffer available 

Meaning 

Output-for-input 
requested and: 

queueing was 

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 main 
storage buffer (multithread) 
only; INBUFSIZ specification 
inadequate. 

SEND function was issued for 
message switching. Message is 
queued at destination terminal and 
is retransmitted when terminal 
becomes operational. 

Invalid destination terminal-id or 

auxiliary-device-id; or aux-function 
field contains X'C3', X'F3', or X'F7' 
(not valid with SEND function) . 

Insufficient buffer space allocated in 
ICAM network definition. 
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Table D-5. Detailed Status Codes for Internal Message Control Errors 
(Status Code 6) (Part 2 of 2) 

Detailed Status 
Code Description Meaning 
(Hexadecimal) 

06 Disk error Output error occurred on attempt to 
write message to disk; error passed 
to IMS by ICAM. 

07 Invalid length specification In delayed internal succession or 
output-for-input queueing, output 
message length was larger than the 
input buffer pool. 

Table D-6. Detailed Status Codes for Screen Formatting Errors (Status Code 7) 
(Part 1 of 2) 

Detailed Status 
Code Description Meaning 
(Hexadecimal) 

00 Validation error; all error Check validation error codes 
fields in variable data area returned in status byte for 
replaced by hexadecimal F's invalid field 
and affected field-error 
statuses set in the output-
status area 

01 Buffer address indicates a Check the length field in output 
format area not large enough message header portion of 
to receive the screen format format area to find actual 

length required for the format 
described 

02 Variable data area not Check data-size parameter on 
large enough BUILD function 

03 Insufficient number of Check SFS parameter in the 
terminals configured for OPTIONS section of configurator 
SFS 

04 Variable data specified Variable-data parameter specified 
when no variable data in BUILD function but no output 
area exists fields or option indicator 

bytes described in action 
program. 

05 Format dimensions are Check screen format generation 
greater than screen for length of screen format. 
dimensions 

06 Fatal error; 1/0 error Get DM error message from 
reading format file console; refer to OS/3 

system messages programmer/ 
operator reference, UP-8076 
(current verson). 

• 
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Table D-6. Detailed Status Codes for Screen Formatting Errors (Status Code 7) 
(Part 2 of 2) 

Detailed Status 
Code Description Meaning 
(Hexadecimal) 

07 REBUILD not allowed User issued output-only screen and 
can issue a REBUILD only 
with input fields. 

08 Invalid field in variable On REBUILD, data description in 
data area action program doesn't match 

screen format generation. 

09 Variable-data parameter Screen coordinator checked 
specified but no error all data in variable-data 
field detected area and no fields of 

hexadecimal F's found. 

OA Screen format incorrectly On BUILD, data description 
generated in action program doesn't 

match screen format generation. 

OB SFS failed System error. Take dump 
and write software user 
report (SUR) . 

10 SFS failed during input Inadequate main storage in 
conversion system; or format contains 

protected fields and terminal 
does not have protect feature 
or is not in protect mode. 

11 Screen format services Take IMS job dump and write 
error SUR. 

12 Screen format can't Action program processing 
be transmitted because DDP transaction attempted 
this is a program- to send screen format to 
initiated DDP transaction . initiating action program. 
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Appendix E. Generating Edit Tables 

The edit table generator offers a convenient means for converting 
unformatted input received from terminal operators into fixed 
formats required by action programs and checking this input for 
types of data, value ranges, and presence of required fields. 

Edit table generator output The output of the edit table generator is written to the named 
record file (NAMEREC). From there it is loaded at the appropriate 
time by IMS. Each edit table is associated with a particular action 
at configuration time via the EDIT parameter in an ACTION 
section. The edit table utility can be run either before or after 
configuration, but the NAMEREC file must be previously initialized. 

E.2. GENERATOR INPUT CODING RULES FOR EDIT TABLE 

Edit table generator input 

parameters 

Input to the edit table generator is in the form of keyword 
parameters that define the edit table, the fields you want edited, 
and the edit criteria for each field. Note that the statement 
conventions in Appendix A also apply . 
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To code input to the edit table generator, apply the following 
rules: 

Sequence numbers 1 . Input entries must contain sequence numbers in columns 77 
through 80, in ascending order. The lowest permissible 
sequence number is 0001 . 

Where to code parameters 2. Parameters can be coded in any column between 1 and 76. 

Spanning lines 

New line 

Blanks are ignored and are permitted anywhere in the edit 
table definition. 

Example: 

SEP=;ETAB=ETABTST;KEY=1;POS=0;MAN=Y;LEN=5; 
KEY=2;FIL= ;JUS=L;LEN=15;MAN=Y;TYP=A;POS=5; 
KEY=3;FIL= ;JUS=L;LEN=20;POS=20;TYP=M;; 

77 80 

0 1 0 0 
0 2 0 0 
0 3 0 0 

3. Specifications for an edit table and for each field can span 
more than one line. However, a keyword and its value must 
be contained on one line. 

Example: 

INCORRECT 

SEP=;ETAB=ETABTST;KEY=1;POS= 
O;MAN=Y;LEN=S;MAN=Y;LEN=S;; 

KEYWORD AND VALUE 
NOT ON SAME LINE 

0100 
0200 

CORRECT 

SEP=;ETAB=ETABTST;KEY=1;POS=0; 0100 

4. A new edit table specification must start on a new line. Each 
field need not begin on a new line. 

Example: 

INCORRECT 

SEP=;ETAB=ETABTST;KEY=1;POS=0; 0100 
MAN=Y;LEN=S; 0200 
KEY=2;Fll= ;JUS=L;LEN=15;MAN=Y; 0300 
TYP=A;POS=S;;SEP- ETAB=TABL1, 0400 
KEY;1,LEN;2Q,PQS;2 

NEW EDIT TABLE NOT 
SPECIFIED ON NEW LINE 

0500 

CORRECT 

SEP=;ETAB=ETABTST;KEY=1;POS=0; 
MAN=Y;LEN=5;KEY=2;FIL= ;JUS=L; 
LEN=15;MAN=Y;TYP ;POS=S;; 
SEP=,ETAB=TABL1,KE =1,LEN=20, 
PQS;20,, 

NEW FIELD NEED 
NOT START 
ON NEW LINE 

0100 
0200 
0300 
0400 
0500 

• 

• 

• 



• 

• 

• 

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

EDIT TABLE GENERATOR CODING RULES 

Field separator character 5. The field separator character specified by the SEP keyword 
parameter must be used as the field separator throughout 
the edit table specification, as well as in the input message 

Changing separator character to be edited. Double separator characters indicate the end of 
the edit definition. A new edit table can establish a different 
separator character. 

Order of parameters 

Example: 

INCORRECT 

SEP=;ETAB=ETABTST,KEY=1,POS=0; 0100 
MAN=Y;LEN=S; 

END OF EDIT DEFINITION 
NEEDS DOUBLE SEP ARA TOR 

SAME FIELD SEPARATOR 
NOT USED THROUGHOUT 
EDIT TABLE DEFINITION 

CORRECT 

SEP=;ETAB=ETABTST;KEY=1;POS=0; 

ESTABLISHES A NEW 
SEPARATOR 
CHARACTER 

0100 
0200 
0300 
0400 

6. The SEP, ETAB, and KEY parameters must be coded in the 
prescribed order; the remaining keyword parameters can be 
specified in any order. SEP and ET AB are coded once for 
each edit table. The remaining parameters are repeated for 
each field in the input message to be edited. 

Example: 

INCORRECT 

0100 
0200 

ETAB AND KEY PARAMETERS 
DON'T IMMEDIATELY FOLLOW 
SEP 

CORRECT 

SEP=;ETAB=ETABTST;KEY=1;POS=0; 
MAN=Y;LEN=S;; 

0100 
0200 
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Numeric values 7. Numeric values are positive unless preceded by a minus sign 
(-). The plus sign (+) is not permitted in numeric values. 

Example: 

INCORRECT 

SEP=;ETAB=TABL1;KEY=1;LEN=5; 0100 
0200 

NUMBER OF CHARACTERS 
EXCEEDS LENGTH GIVEN 
IN LEN PARAMETER 

CORRECT 

SEP=;ETAB=TABL1;KEY=1;LEN=S; 
POS=O;MAX=20000;MIN=·1;; 

0100 
0200 

• 

• 

• 
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E.3. EDIT TABLE GENERATOR PARAMETERS 

Input parameter format 

Separator character (SEP} 

Edit table name (ETAB} 

The input parameters you give to the edit table generator should 
follow this format: 

SEP=separator-character 

ETAB=tablename 

KEY={key~o~d } 
pos1t1on 

LEN=field-length 

POS=starting-position 

[FIL=fill-character] 

[MAX=maximum-value] 

[MIN=minimum-value] 

The separator parameter specifies the field separator character 
for both the edit table definition and the input message to be 
edited. It cannot be a blank, equal sign, or minus sign. This 
parameter is required, must be the first entry on the first line of 
the edit table definition, and can be specified only once per edit 
table. 

The edit table name parameter names the edit table and must 
immediately follow the SEP parameter. This specification 
associates the edit table with an action at configuration, via the 
EDITtablename option in the ACTION section . 
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Key field identification 
(KEY) 

Positional fields 

Keyword fields 

Edited field 
length (LEN) 

The key field parameter identifies the input message field for 
which edit criteria are specified in subsequent parameters and 
must be the first parameter specified for each field. The edit 
table generator associates all subsequent specifications with this 
field until it encounters another KEY parameter. Input fields can 
be positional or keyword. Positional fields precede keyword 
fields. 

KEY= position specifies the relative position of the field as it 
appears in the input message. Positional fields must be defined in 
numeric order, starting with 1. 

KEY= keyword specifies a 1- to 3-character alphanumeric 
identification. The first character must be alphabetic, for a keyword 
field in the input message. The terminal operator enters keyword 
fields in the form keyword=data. For example, when you specify 
KEY=OLD, the terminal operator might enter OLD=57500 for this 
field. Once a keyword field is identified in the edit table definition, all 
subsequent fields must be defined as keyword fields. 

Figure E-1 shows the correct coding for positional and keyword 
parameters to the edit table generator. 

POSITIONAL~ 

~ETAB=TABL1~POS=0;MAN=Y;,LEN=5;, 
POSITIONAL~FIL= ; ,JUS=L;LEN=15;MAN=Y;TYP=A;POS=5; 

KEYWORD -{KEY=NEW;FIL= ;JUS=L;LEN=10;POS=20;TYP=M;; 
KEY=OLD;FIL= ;JUS=L;LEN=10;POS=30;TYP=M;; 

0100 

0200 

0300 

0400 

'i 
y 

I+ 
l:'" 

' 

Figure E-1. Edit Table Parameter Description with Positional 
and Keyword Parameters 

' 

The length parameter specifies the length of the edited field and 
is a required parameter. You may specify a maximum of 255 
characters for alphanumeric fields and four characters for binary 
fields. Ten characters is the maximum length for numeric fields 
unless you specify both MIN and MAX parameters for this field. 
If you identify a numeric field in the action program as packed 
decimal, you can specify up to 16 characters in the LEN 
parameter. 

• 

• 

• 
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NOTES: 

1. If the field-length is larger than the width of the screen on 
which data is to be entered, IMS removes the DICE code at 
the end of each line of terminal input and replaces it with a 
blank character. You must provide for these additional blank 
characters in the action program and include them in the 
field-length specified by the LEN parameter. 

2. The length specified for binary (TYP=B) and packed 
(TYPP) fields is the maximum length for the field in the input 
message, not the length of the field in your program. For 
example, if a field is defined as packed with a LEN=3, the 
largest number the terminal operator can key in is 999, even 
though 1000 may be represented in a packed field in 3 
bytes. 

Transaction codes under five 3. 
characters 

If the transaction code (the first field in the input message) is 
less than five characters, the terminal operator must key in a 
space before entering the separator character for the next 
field. You must include the space in the field-length specified 
by the LEN parameter . 

Transaction code field 
larger than five characters 

TRANSACTION CODE IS PAY 

so 

OPERA TOR ENTERS 

AND LEN=4; 

The length of the first field can be greater than five 
characters, but only the first five characters are used in the 
transaction code. The LEN parameter should specify the 
actual length of the field. 
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Field starting position 
(POSJ 

Fill character 
identification (FIL) 

Fieldjustification 
(JUS) 

Mandatory field (MAN) 

The starting pos1t1on parameter specifies the starting pos1t1on of 
this field as it appears in the edited message and is a required 
parameter. The first field starts at 0. 

The fill character parameter optionally specifies the fill character 
inserted in the edited field when the field the terminal operator 
enters as input is shorter than the field-length specified by the 
LEN parameter. The default fill character is 0. If you want to fill 
with spaces (X'40'), code either FIL= or FIL= 6; i.e., you can 
include or omit a space before the separator character for the 
next field. Binary fields are always filled with binary zeros; 
therefore, this parameter is ignored if specified for a binary field. 

JUS=L left-justifies this field in the edited message. Binary and 
packed fields are always right-justified; therefore, this parameter 
is ignored if specified for binary or packed fields. 

JUS = R right-justifies this field in the edited message and is the 
default assumed. 

MAN= N indicates that this field is not mandatory in the edited 
message for input to be acceptable. 

MAN= Y indicates that this field is mandatory in the edited 
message. 

Maximum value limitation The maximum value parameter specifies the maximum value 
fMAXJ allowed for the field in the input message. This parameter applies 

only to numeric fields. The highest value allowed is 2 to the 
thirty-first power minus 1, (23 1- 1). The number of characters in 
this value must not exceed the length specified by the LEN 
parameter. 

Minimum value limitation The minimum value parameter specifies the minimum value 
fMINJ allowed for the field in the input message. This parameter applies 

only to numeric fields. The lowest value allowed is minus 2 to 
the thirty-first power minus 1 (-(23 1- 1 )). The number of characters 
in this value must not exceed the length specified by the LEN 
parameter. 

Data type (TYPJ The type parameter describes the type of data to be contained in 
the edited field. 

• 

• 

• 



UP-9207 

• 

• 

• 

SPERRY UNIVAC OS/3 E-9 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

EDIT TABLE GENERATOR INPUT 

TYP =A specifies alphabetic data. A field defined to the editor as 
alphabetic is treated as an alphanumeric field. 

TYP=B specifies binary data. 

TYP=M specifies alphanumeric data and is the default value. 

TYP=N specifies numeric data. 

TYP=P specifies packed decimal data . 
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E.4. EXECUTING THE EDIT TABLE GENERATOR 

Job control stream 

When execution is 
successful 

Duplicate edit 
table name 

Errors in edit table 

generation 

Once you code input parameters describing the edit table format 
and the NAMEREC file is initialized, you can execute the ZH#EDT 
edit table generator using the control stream illustrated in Figure 
E-2. 

II JOB ADDEDT,,A000 
II DVC 20 II LFD PRNTR 
II OPTION DUMP 
II DVC 50 II VOL DS9999 II LBL NAMEREC,DS9999 II LFD NAMEREC 
II EXEC ZH_EDT 
1$ 

input parameters 

input parameters 

Figure E-2. Sample Execution of Edit Table Generator 

If the input definition is acceptable, the generated edit table is 
written to the NAMEREC file and the following message is 
issued: 

tablename ADDED 

If the edit table has the same name as a table already existing in 
the NAMEREC file, the new edit table replaces the existing table, 
and the following message is issued: 

TABLE ADDED, DUPLICATE DELETED 

If errors cause rejection of the edit table, the following message 
is issued: 

tablename REJECTED 

• 

• 

• 
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Another way to determine edit table errors is to look at the UPSI 
byte. The following UPSI byte values pertain to the edit table 
error status: 

UPSI Byte Contents Meaning 

00 No errors 

40 Warning. ZH#EDT continues processing edit table input 
parameters but no edit table is built. 

80 Fatal error. Edit table processing terminates. 
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E.5. ERROR PROCESSING 

Warning errors 

Fatal errors 

Error message format 

When the edit table generator encounters a file 1/0 error or 
certain types of input errors, it terminates and prints a message 
in the output listing. The resulting value in the UPSI byte is 80. 
Most types of input errors do not cause termination. Processing 
and validation continues, but an error message is printed and the 
edit table is rejected. Input specifications for the edit table 
generator are not printed in the output listing. This type of error 
results in an UPSI byte value of 40. 

If an 1/0 error occurs while reading input to the edit table 
generator, the following message is issued, and the program 
terminates with an UPSI byte value of 80: 

INPUT READ ERROR, SCAN TERMINATED 

If an error occurs while opening, reading, or closing the named 
record file, the following error message is issued and the 
program terminates with an UPSI byte value of 80: 

FILE ERROR, SCAN TERMINATED 

Errors in the input statements are reported in the following 
format: 

nnnn cc error-message-text 

where: 

nnnn 

cc 

Is the sequence number in columns 77 through 80 of 
the card containing the error. 

Is the column number of the beginning of the input text 
that is in error. This column number is suppressed if the 
error is detected during final validation of all parameters 
for a given field. 

error-message-text 

Is the description of the error as listed in Table E-1. 

• 

• 

• 
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An example of an input statement error and the resultant error 
message follows: 

Input: 

SEP=,ETAB=EDIT1,KEY=1,LEN=5,POS=0,JUS=X,MAN=Y, 0002 

Error message: 

0002 39 JUSTIFICATION ILLEGAL 

Table E-1 lists alphabetically the message texts inserted into the 
input statement error message. In each case, processing 
continues, unless otherwise indicated in the explanation column. 

Table E-1. Edit Table Diagnostic Messages (Part 1 of 21 

B TYPE LENGTH GR THAN 4 

CARDS NOT IN SEQUENCE 

DOUBLE SEPARATOR MISSING 

DU PUCA TE NAME 

FIELD NOT ACCEPTED, KEYS STARTED 

FIELD NOT IN SEQUENCE 

FILLER MUST BE SINGLE CHARACTER 

ILLEGAL FIELD TYPE 

INV AUD MAN SPECIFICATION 

INV AUD NAME 

INVALID SEPARATOR 

JUSTIFICATION ILLEGAL 

KEYWORD ET AB MISSING 

KEYWORD INV AUD 

Four characters (one full word) is 
maximum 

Scan terminated, run aborted* 

Warning only; end-of-file encountered 
while searching for separator 

Duplicate name for nonpositional field 

Positional parameters not allowed after 
nonpositionals started 

Positional parameters must be in sequence 

Self-explanatory 

Only A, B, M, N, or P accepted 

Only Y or N accepted 

Name too long or contains invalid 
characters 

Scan terminated, run aborted; = and - are 
not allowed as separators• 

Only R or L accepted 

Self-explanatory 

Self-explanatory 

• These errors set the UPSI byte to 80; all other errors in this table result in an UPSI byte 
value of 40. 
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Table E-1. Edit Table Diagnostic Messages (Part 2 of 2) 

KEYWORD KEY= MISSING 

KEYWORD SEP= MISSING 

LEN OR POS EXCEEDS MAX 

LEN OR POS MISSING 

LEN ZERO 

MAX OR MIN ABSOLUTE VALUE TOO 
LARGE 

N TYPE LENGTH GR THAN 10 

NO DEFAULT FOR THIS FIELD 

NO FIELDS DEFINED 

P TYPE LENGTH GR THAN 16 

RE PEA TED FIELD 

SEPARATOR CHARACTER MISSING 

SEQUENCE NUMBER NOT NUMERIC 

= SIGN MUST FOLLOW KEYWORD 

TOO MANY FIELDS 

xxx OVERLAPS yyy 

Self-explanatory 

Scan terminated, run aborted" 

Maximum length is 255; maximum 
position is 32, 767 

Required parameters 

Length must be at least 1 

231-1 is largest absolute value allowed 

Ten characters is maximum unless MAX 
and MIN both specified 

Parameter value must be specified 

Empty t::ible not allowed 

Sixteen characters maximum for packed 
decimal field 

Parameter already specified 

Self-explanatory 

Scan terminated, run aborted" 

Self-explanatory 

Scan terminated, run aborted; output 
buffer overflow• 

Warning only; overlapping fields permitted 

• These errors set the UPSI byte to 80; all other errors in this table result in an UPSI byte 
value of 40. 

• 

• 

• 
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E.6. ENTERING INPUT MESSAGES FROM TERMINAL 

Transaction code first 

Beginning positional fields 

Omitting positional fields 

Keyword fields 

Invalid plus sign 

Error messages screen 
placement 

Continuing fields 

When the terminal operator enters an input message for which 
you've generated an edit table, an IMS component called the 
expanded input editor processes it. The following considerations 
apply when entering input messages from the terminal: 

• When an input message contains a transaction code, the 
transaction code must always be the first field. If the 
transaction code is less than five characters, enter a space 
before keying in the separator character. 

• Positional fields begin with the first nonblank character and 
extend to the next separator. Positional fields must appear 
in the same order as specified in the edit table definition. If 
you omit a positional field, enter an additional separator 
character in its position. A positional field entered as input 
may not contain an equal sign. 

• Keywords must be followed by an equal sign with no 
intervening blanks. Data starts immediately after the equal 
sign and extends to the next field separator . 

• Numeric values are positive unless preceded by a minus 
sign. The plus sign (+) is an invalid character. 

• Error messages are displayed on the first line of the display 
terminal; therefore, we recommend that you start input 
messages on the second line so that the input is not erased 
by an error message. 

• If you continue fields from one line to another, IMS 
removes the DICE code at the end of each line and replaces 
it with a blank character, which it sends to the action 
program as part of the data. Always enter on one line 
fields that do not exceed the width of the screen. If a field 
exceeds the screen width and must be continued from one 
line to another, avoid splitting a word between lines. 

Ending input with positional • If the terminal input ends with a positional parameter (no 
keyword parameters are specified), enter a separator 
character at the end of the input message; otherwise, the 
input message could be partially deleted. A correct terminal 
entry is: 

parameters 

INFOR,BIOLOGY,CLASS2,MARY J. BLISS, 

When terminal input ends with a keyword parameter, this is 
not necessary. 



UP-9207 SPERRY UNIVAC OS/3 E-16 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SAMPLE EDIT TABLE APPLICATIONS 

E.7. SAMPLE EDIT TABLE APPLICATION USING POSITIONAL AND KEYWORD 
PARAMETERS 

Example edit table input Figure E-3 and Table E-2 describe sample input to the edit table 
generator for an accounts receivable application and the format in 
which the edited input is delivered to the action program. 

p 

SHIP 
NUMBER 

74 

77 80 
SEP=,ETAB=EDIT1,KEY=1,LEN=5, POS=0, MAN=Y, 
KEY=2,LEN=20, POS=5, FIL:,JUS=L,MAN=Y, 
KEY=3,LEN=40,POS=25,FIL= ,JUS=L, 

,, 
0001 
0002 
0003 
0004 
0005 

KEY=AMT,LEN=4, POS=65, MIN=1000, TYP=B,MAN=Y,FIL=0,JUS=R, 
KEY=SN, LEN=6,POS=69,FIL=,JUS=R,, 

Figure E-3. Sample Input to Edit Table Generator and Format of Input 
Delivered to Action Program 

Table E-2. Description of Sample Input to Edit Table Generator (Part 1 of 2) 

SEP=, 

ETAB=EDIT1 

KEY=1 

LEN=5 

POS=O 

MAN=Y 

2 KEY=2 

LEN=20 

POS=5 

FIL= 

JUS=L 

MAN=Y 

The field separator is a comma for both the edit 
specification and input from the terminal. 

The edit table name is EDIT 1. 

The first field described is positional. It must be the first 
field in the input message. 

The edited field is five characters long. 

In the edited message the field begins in position 0. 

The field must be present for the message to be 
acceptable. 

The field is positional. It must be the second field in the 
input message. 

The edited field is 20 characters long. 

In the edited message the field begins in position 5. 

The field is to be blank filled in the edited message. 

The field is to be left-justified in the edited message. 

The field must be present for the message to be 
acceptable. 

• 

• 
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Table E-2. Description of Sample Input to Edit Table Generator (Part 2 of 2) 

KEY=3 

LEN=40 

POS=25 

FIL= 

JUS=L 

KEY=AMT 

LEN=4 

POS=65 

MIN= 1000 

TYP=B 

MAN=Y 

FIL=O 

JUS=R 

KEY=SN 

LEN=6 

POS=69 

FIL= 

JUS=R 

The field is positional. It must be the third field in the input 
message. 

The edited field is 40 characters long. 

In the edited message, the field begins in position 25. 

The field is to be blank filled in the edited message. 

The field is to be left-justified in the edited message. 

The field is a keyword field. AMT=n must be specified in 
the input message. 

The edited field is three characters long. 

In the edited message, the field begins in position 65. 

The minimum level allowed for the message to be 
acceptable is $10.00 (entered as 1000). 

In the edited message, the field is to be converted to binary. 

The field must be present for the message to be 
acceptable. 

The field is to be zero filled in the edit message. (This 
parameter could have been omitted.) 

The field is to be right-justified in the edited message. (This 
parameter could have been omitted.) 

The field is a keyword field. 

The edited field is six characters long. 

In the edited message, the field begins in position 68. 

The field is to be blank filled in the edited message. 

The field is to be right-justified in the edited message. (This 
parameter could have been omitted.) 

End of edit definition . 
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Example freeform 
input 

Terminal input 

Edited message received 
by action program 

Terminal input 

Edited message received 
by action program 

Explanation 

Terminal input 

Output message 

The following examples show freeform input from the terminal 
and the resulting messages sent to the action program in 

accordance with the edit table specifications or, in case of error, 
the output message displayed at the terminal. Note that in the 
edited messages, the 4-character binary field specified for the 
AMT entry is represented by an underlined, 4-hexadecimal-digit 
field. Spaces between each delimiter and the first character of 
the next field are ignored. 

PAYMT, JOHN D. SMITH,1112 BREEZE DR. PHILA.PA. 19160, 
AMT=2500,SN=123456 

PAYMTJOHNcl>.~SMITHN\t\/V\661112~BREEZE~DR.~PHILA.~PA.~19160 

~!2~~123456 

PAYMT,JOHN D. SMITH,,SN=123456,AMT=2500 

PAYMTJOHN~D.~SMITH~A~ 

~N\t\!2~~123456 

The address field was not specified as mandatory in the edit 
table input and is omitted here; an additional comma is coded in 
its position. The AMT and SN fields are keyword fields and need 
not be entered in the order defined in the edit table input. 

PAYMT ,JOHN D. SMITH,1112 BREEZE DR. PHILA. PA. 19160, 
AMT=2500,SN=123456 

ILLEGAL INPUT 

• 

• 

• 
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Explanation 

Terminal input 

Output message 

Explanation 

Terminal input 

Output message 

Explanation 
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The transaction code field is longer than the LEN specification. 

PAYMT,JOHN D. SMITH,1112 BREEZE DR. PHILA. PA.19160, 
AMT=700,SN=123456 

AMT IS BELOW MIN 

Edit table specifies AMT must be at least 1000. 

PAYMT, JOHN D. SMITH,1112 BREEZE DR. PHILA, PA. 19160,SN=123456 

AMT MISSING 

AMT was specified as mandatory. 

E.8. SAMPLE EDIT TABLE APPLICATION INCLUDING ACTION PROGRAM 

Sample input parameters This sample application describes an edit table for a customer 
purchase/payment application and includes the action program 
that uses edit table input . 
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Edit Table for the Purchase/Payment Application 

Figure E-4 describes the input to the edit table generator. 

SEP=;ETAB=ETABTST;KEY=1;POS=0;MAN=Y;LEN=5; 0100 
KEY=2;FIL= ;JUS=L;LEN=15;MAN=Y;TYP=A;POS=5; 0200 
KEY=3;FIL= ;JUS=L;LEN=20;POS=20;TYP=M; 0300 
KEY=4;MIN=0001;MAX=9999;TYP=B;LEN=4;POS=40;MAN=Y; 0400 
KEY=5;MIN=-99999999;MAX=99999999;TYP=P;POS=44;LEN=8;MAN=Y; 0500 
KEY=6;FIL=0;MIN=-20000;MAX=999999999;TYP=N;POS=52;LEN=10;MAN=Y;; 0600 

Figure E-4. Sample Input to Edit Table Generator 

Input message description Line 100 designates a semicolon as the field separator for both 
the edit specification and the input from the terminal. The edit 
table is named ET ABTST. The first input field is positional and is 
the transaction code. The field begins in position 0, is 
mandatory, and is 5 characters long. 

Line 200 describes the second input field as positional with 

• 

blank-fill where the input entry is shorter than 15 characters. This • 
second field is left-justified, 15 characters long, mandatory, 
alphanumeric, and begins in position 5. 

Line 300 describes the third input field as positional with 
blank-fill, left-justified, 20 characters long and alphanumeric. The 
TYPM parameter is not required because it is the default. 

Line 400 describes the fourth input field as positional and allows 
a value of not less than 1 and not more than 9999 with a length 
of 4 characters. In the edited message, the field is converted to 
binary and begins in position 40. The field is mandatory. 

Line 500 describes the fifth input field as positional with a 
minimum value of -99999999 and a maximum value of 
99999999 in packed decimal format. The field begins in position 
44, is 8 characters long, and is mandatory. 

Line 600 describes the sixth input field as positional with a zero 
fill character, minimum value of -20000 and maximum value of 
999999999 in numeric format beginning in position 52 for a 
length of 10 characters. The field is mandatory. 

• 
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uuuu1 
UUUU£ 
UJUU.S 
Ui.JUU4 
UJ u U :> 
UUuUb 
LU UU I 

UJUUd 
UUUU'i 
UUUlU 
UUUJ 1 
UUUJ£ 
UJUJ.S 
uuu11t 
UUUl !> 
UUUl o 
UUul I 
UJU.lb 
UUUl'I 
LUU£U 

• UUU£l 
UUU£t! 
u:Ju £ .s 
UUU£1t 
UUU£!> 
UUU£b 
UUU£ I 

UJU£b 
uuu ''I 
u..iu.su 
UUi.i.Sl 
uuu .)£ 

UUL.S.S 
u:J u .s 'I 
UJ U .S !> 
UUU.Sb 
UUu .SI 
Li.JL.Sb 
uuu j"' 

UJJ'IJ 
UJU'tl 
u:J U4 £ 
l.1Ul.'I .S 
Ut.Ju'l4 
uJu'I ~ 
J~J;J 4 b 
UJU4 I 
UUU'ld 
UUU'l'i 
Ui.JU!>i.J 

• 

SPERRY UNIV AC OS/3 E-21 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

SAMPLE EDIT TABLE APPLICATIONS 

Action Program (EDITST) for Purchase/Payment Application 

Figure E-5 provides the EDITST action program coding that 
processes the input message received from the edit table and 
issues an output message to the terminal. 

JUt.NlltlLAllUN UlV1::.1UN. 
l'kUblUl'l-1Uo t.Ull::.I. 
lN!:>fALLAllvN. ::.l't.kkY-UNJVAL 1 1SLUl ~tLL 1 1'A. 
UAIL-w~Illt.No tlbkUAWY 1'1/be 
t.NVlk'ON"t.Nl UlVl!:>lUNo 
LUNtlbUkAllON ::.tLllUNo 
::.uukLl-LUl'll'Uflko UNlVAL-u::..s. 
UbulLl-LU"l'Ult.k. UNlVAL-u::..s. 
UA IA U! V! ::.lUI\. 
-UkK!Nb-::.lukAbl ::.lLlllJNe 
UJ Lkl l'lL Xt4J VALUt 1::. 
UJ NXl-LNt. l'lL Xt4J VALUl 1::. 1 

Ul Ut.l'u::.tl 1'1L AC!l) VALUt 1::. 'l'U~LHA~l'• 

Ul •llHUklW 1'1L Xt/) ~ALUt 1::. 'l'AY~tN1°. 
UJ Ll,..t..S-HlAU • 

U~ NAMt t'H. Xl4 I ~ALUl "NAMt. 1 
• 

t'!L Xtlb) ~ALUl ::.t'ALlo 

UJ 

U!> t lLLt.W 
U~ AUUkt.::.::. 
U~ t lLlt.1< 
U~ All.OUN I 
U~ tlLLLk 
LINtb-ttlAU • 
U!> I ki<N::.A LI 
U~ t 1LLU< 

AMlJUNI 
t JLLt.k 
bALANLt.U 
t lLLlk 
bALAhL lN 
t lLLt.k 

I'll. Al/) WALUt 0 AUUkt.::.::.•. 
1'1L Xt£.SI ~ALUl !>t'ALlo 
I'll. XI/) VALUl 0 Atl.UUl\l 8 o 
l'!L Xtl.SJ ~ALUt ::.l'ALlo 

P!L l\tb) 

l'iL xtlZJ 
P!L Xlo> 
t'JL Xll4) 
I'll. Allt!) 
t'lC Xtb) 
Pl~ Xl lt!) 
P.lL Xlb) 

VALUl 0 1kAN::.ALl 0
• 

~ALUl ::.t>ALt. • 
VALUt. 8 Al'\UUNI '• 
~ALUt ::.PALlo 
VALUL 0 ttALANLllULU)"• 
~ ALUt. ::.l'ALL • 
VALUl ·~AlANLltNtwt•. 

II ALUt ::.l'ALt. • 
Lll'<llAbl !>tLl!UNo 
iJl l'lll• LOPY 1'1tl1'+• 

U t! ::. IA 1 U::. -LUU L t'lL 'lllt) LlJMl'-4. 
Ul Ull-!LtU-::.IAlU::.-l.UUt l'!L '114) LUMl'-4. 
Ut! ~lLUkU-IYl'L klUtt!Nt::. UtlA!Ltu-::.IAIU!:>-LOut. 

Uj t'ktUlLlt.U-i<t.LUkU-TYl't 1'1~ Xe 
i.Jj Ut.L !Vt.t<t.U-kt.LvkD-IYl"l I'll. x. 

ut! ::.UCLt::.::.ow-iu t1L Xlb). 
U£ lt.kM1NAl1Uh-lNU1LAfUk 
U£ LUl.K-kULLbALll-lNUJCAIUk 
Ut! lkAN!>A(.;l1ur.-1u. 

u t! 
Ul 
LU 
u t! 
U£ 

U.S ~t.Arl 

Uj l\JUAY 

U.S HW-MlN-::.t.L 
LIA I A-UU-l?t.L-NAMt. 
Ult lNt.U-t lLt.-NAMt. 
;:, IANLJA ku-M::.u-L!Nt.-LlNb IH 
::.IAl'<UAkU-M::.u-NUMcilk-Ll"'l!> 
• Ukll -A ktA-LU•b I H 

I- .LL X • 

1'.lL A• 

I-' l L 'i I 4 I LO Mt'-4 • 
1-'1~ 'illt) CUMl'-4, 
1-JL 'lrt\I) LUMt'-<t. 
t-lL llllJ. 

1-lL Xllfo 
t'lL 'Jiit) LUl';P-4o 
t!L 'il4) LUMl'-lt. 
t'!L '114) Lu,..l'-4. 

u~ LUNllNUllY-uArA-!NPUl-LlNblH PlL .,, .... LUMP-~. 

Figure E-5. Sample Action Program (EDITST) Using Edit Table Generator Input 
(Part 1 of 3) 
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uuu ::.1 
UJU:>l 

uuu::.s 
uuu :>'t 
UUU!>!> 

UUU!>b 

Ui.Ji.J !>I 
UUU!>IS 

UUU!>'I 

Ui.JUblJ 
UUUbl 
UUub£ 

l.JUUbS 
UUUb't 

UJUb::O 

uUUbb 
Ui.JUb I 

UUUbb 
LHJ u b 'I 

UUL li.J 
uuu fl 
UJ U It. 
UUU/j 
uuu , .. 
UJU I!> 
UJUlb 
UJL t I 
uuuti; 
uu u I 'I 
UJU"U 
UJUt;l 
UJUb£ 

UUUISS 
Ui.JUt;'t 
l!JUIS !> 

LJL"b 
UUUtl I 
UUUtllS 
Ui.JUtl'J 

uUuYU 
UUU'll 
UULl'I£ 
Ui.JU'lj 
UUU'll't 

UJL'I=> 
L!UU'llb 
UJU'l I 
UUU'lltl 

UUU'llY 
uu j uu 
UJlUl 

UU1U£ 
UUlUS 
UUli.Jlf 
uu l u !> 

t...UlUb 
Ui.JlU I 
UUlUtl 
U\J l U 'I 
U\J 11 U 

Ul 

U.l 

i.J£ LUl\illNU11Y-UAIA-uUIPUl-lt.~ulH t'JL Yl'+l LUMP-If. 

Ul •UkK-Akt.A-.lNL t'lL 'll'+l l.UMP-'te 

Ul LUhflNU.llY-UAIA-AkLA-!NC t.lL Yllf) LUMP-'te 

Ul ~ULLt.~~-UNll-lUa 

Uj lkAN~AlllUN-Ui:.tt.. 

U'I Yt.Ak 
L't MUN I H 

l'+ IUUA Y 
Uj llMt.-ut-UAY. 

U'+ HUUW 
Llf Ml NU IL 
llf !)t.LONU 

U j t !L Lt.W 
Ul ~UvkLt.-ltkMlNAL-LHAk!). 

1-H .. y 'I. 

1" lL y 'I. 

1"1L 'I 'I• 

t'H y Y. 

t' lL 'I 'I. 

t'H .. 'I 'I. 
... j(.. ll Xll. 

U.5 ~UUkLt.-lt.kMl~AL-lYPL P.ll. II.. 

u.5 ~UUkLt.-lt.nM-M!)b-LlNt-LL~UIH 
[Jj !)LUkl.t.-lt.kM-M~b-NUMISLk-L.lNL~ 

P.ll 'll'IJ l:OMP-'le 
Pl C 'IC It ) l.OMP -'+ • 

Ul UUt'-l":U Ut I'll II. • 

l,." • LO Pl l MA /'t • 
Ul !)UUklt-ltkMlNAL-lU 1-1 L ll I'+ ) • 
Ul UA It. - 111'\t - ~ I A l'I P • 

Uj YtAk .. 1 l. 'I I'+ J LUMP-If• 
Uj I OUA Y t' lL .,, 14 , Li.H1P-'te 
i.Jj Hk -M 1111-~L L t'll.. 'l('I) l.iJ Mt' -If a 

l.il lt.Xl-LLl'tblH I'll. 'I ' .. J LUl'lt'-'+ • 

iU AUX J.L.lA HY-Ut. V-LJ • 
Uj t lLL t.k 1-H .. .... 
Uj AUA-Ut.V-NO t' lL )l. 

Ul Llr.t.-.l-.lNe 

U/ I HAN~A LI I'll ll I ::d. 

U/ lN-NAl"L 1" ll.. Al .l::.) • 
UI .lN-AUUk ... j l XllU)e 
UI .lN-ALL-Nu l"ll. 'ii I t; ) LUl'lt'. 
UI 1r-.-Al'IUUNI t'lL !)YtJjJV'il'7 LUl"ll"-.5. 
U I JN-l:'ALANLt 1" 1 l.. :,y 11:1 J VYY. 

l.l '1A • LU t'Y 01'1 A I• • 
Lil UL~ 111\A llUN- ILkl'l!NAL-1U t' ll.. II. I'+ , • 

Ul ~t !)-Ut' I lUr.~ 1- lL A I l J • 
lll HLLlh ... .ll II.' l , • 

Ul l.UNllNUUU!)-vUIPUl-CUUL 1-' ll X(l.11. 
LI .t It II. I-Lt. Nb l H t'll.. '1 I '+ J lUMP-'la 
Ul AUX 1 L l A kY -U t V 11.: L -1 U • 

Uj AUA-tUNLl.lUN t'll. )I. • 

LJj Alni.-UtV1Lt-NU I- .lC )I.. 

Lil iJUlt'UI -rl!)b-llll I. 
uj L lr.t. l-Ull.l 1' l L ll I .. ) • 
lJj L 1 r.t J - UU I P 1 l: lllbl.!). 

lJj L H.l £- U!Lt. 1" l l x I 4 ) • 

U.5 L lt•l j- U1Lt. t' l L x' 'I , • 
Uj Lll\t..:.-HtAUt.k t' H .. 11.loUl • 
U.5 LH>tlf-1.JlLt t'.ll.. II. l'I I. 
Uj L 1 Nt .. -UU I• 

U!> NAl"llALt' 1-'ll A I l !>) • 
U!> t llltl< 1" ll: llll!>l. 
u::. AUUk-A LPlllU~: ... .l l. Xl<'UI • 

u !> flLLLH t' 1 l. XllVJ. 
u::. ACL-NU-b.llll t' l l: y Ii;)• 
u::. t lLLt.tt t'il. XllLlo 

i.Jj II. I 'I I. 
u .s 

Figure E-5. Sample Action Program (EDITST) Using Edit Table Generator Input 
(Part 2 of 3) 
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1..J 111 
UU 1.l L 
UJ11J 
uu 11 .. 
UUl l !> 
UUl lb 

UU 11 I 
UJ 11 c 
uU 11 'I 
.Ji.J 1 LU 

LJ1£1 
I.JU 1 t L 
UUl t J 
LUlt .. 

LJJ l L !> 
UJ 1 tb 
UJ 1 ( t 

l,U 1 c: ll 
UJ1 LY 
LUJJU 
uu 1 Jl 
UU l JL 
uu 1.>J 
U:.Jl j .. 

Uu 1 J !> 

UUl Jb 
UU 1 JI 
UJ1 Jb 
UU!J'J 
uUl 'IU 

U:.J 1'f1 
UUl'IL 
UUl 'f J 

UUllf'I 
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u.s l.J Nlb-Hl:.AUt. W 1'.lL XCoUJ. 
u.s L 111.l 1- UH.t. l'J,l. x ... J. 
UJ Llhtt-uut. 

U!> I Y .. l-1 HAN!> l'H. XUdo 
U!:> t- 11..Lt..W l'H. XCllJe 
lJ !> AMI.JUN I -l'A(. l"'l(. 'IC lltJ e'iYl.h• 
U!:> t-JLLLW t'H. XILJo 
U!:> t1AL-ULU-NUl'I I' 1 (.. 'llbJo"l'J(..I(• 
U!> t-JLLt.W t'll. XCoJe 
U!:> t1AL-f>.t. •-l~Ut\ l'JC 9ltlleY'll.he 

Jj LlrH.o-U.lLt. I' 1 (. XI It J • 
Ul •Olh .• 

U!:> UN~Al.-AMI l'.lL Yll'llV'JYo 
l'kULt.UUHt. u1v1::.1uN U!>lNb t'lb !HA ~UHi\ OMA. 

HUU!>t.Kt..t.l'lr.t,. 
l'IOVl U<'l I u LlNt.l-ull..l • 
l'IO~t. Nlll-LNl lu L!Ntc:-U.ll.t, 1...lhtJ-u!Lt, LlNl'l-U.l\.t., 

LlNl!:>-U.lLt., L.lNto-u.l<.t., Llhll-D!l.t, LlNlb-ul~t.. 
"UV L I k AN!> Al. I U t l .l N t. - .l -1 N hi l H~ t. l -u U I • 
"OVt L!NtJ-HlAU 10 llNt..S-Ht.AUlko 
l'IUVt l llllt.b -Ht.AU Ju L!Nt.b-ttt.AUt.k • 

.1.lllt''Ul-1.Ht.tl\ • 
"'JVt. lN-NA"'t. Ju NAl'lt.ALt'o 
l'IUVt. .l~-AUUW tu AUuW-ALl'NU"· 
l'IOVt .lN-Al..L-NU IU AL~-NO-blNo 

1t 1N-A1'10Uhl l!> Lt!>!> IHAN U IHLN l'IUVL •1'Hi.JIUW IU )H't-lkAN!> 
tL:-.l 11Uvt. uu•u::..11 lo IY .. t-lkAN!>. 

l'IUVt 11~-Al'iUUI~ I f(; AMuUh J-t'AC. 
MU Vt .lN-tjALANLl IU bAL-OLU-NU"I • 
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Figure E-5. Sample Action Program (EDITST) Using Edit Table Generator Input 
(Part 3 of 3) 

Processing the Purchase/Payment Application 

Unformatted terminal input When the terminal operator enters the unformatted input -
transaction code, name, address, account number, amount, and 
balance as follows: 

WIDEP;JAN HALS;1422 AMBER LN PHILA;472;11000;35000 

the edit table generator formats the input according to your edit 
table input parameters (Figure E-4), and the action program 
EDITST (Figure E-5) receives this edited input in its input 
message area as follows: 

WIDEP;JAN6HALSAAAL!Vy\;14226AMBER6LN6PHILA6;0_1j>~j 

00011000;0000035000 
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Formatted input received by 
EDITST 

Line 1 
2 
3 
4 
5 
6 

7 

Note that for easier identification in this example, the binary 
account field expected as input to the action program is shown 
here as a hexadecimal value and underlined. 

The EDITST action program receives this input message giving 
the old balance and payment amount, computes a new balance, 
and generates a 5-line output message as follows: 

WIDEP 

NAME ADDRESS ACCOUNT 
ANDREW S. WYETH 1422 AMBER LN PHILA. 00000472 

TRANSACT AMOUNT BALANCE COLD) BALANCECNEW) 
PURCHASE 00000000000110.00 00000350.00 00000460.00 

Generating output message In the Procedure Division, EDITST moves the transaction code 
into the first line of the output message, double spaces, moves 

• 

the NAME-ADDRESS-ACCOUNT header to line 3, double spaces, • 
moves the TRANSACT-AMOUNT-BALANCES header to line 6, 
and begins computations based on your terminal input. 

Accommodating packed 
and binary fields 

EDITST places the name, address, and account number entered 
at the terminal in line 4 of the output message. Note that the 
account number entered at the terminal is decimal; however, the 
edit table generator converts this number to binary and EDITST 
receives it as a binary field. 

Note that in your action program, any fields describing decimal 
values keyed in at the terminal must be defined large enough to 
accommodate the field as received from the edit table generator. 
For example, an 8-digit decimal number entered as an amount 
from the terminal and defined by LEN= 8 and TYP = P in the edit 
table parameters (Figure E-4, line 500) is defined in the 
program· s input and output message texts as a 16-byte packed 
field (Figure E-5, line 84 and 116). This field sizing also applies 
to binary values. 

Next, EDITST tests the amount field (IN-AMOUNT) entered as 
input to see if it is less than zero. If the amount entered was 
negative, it was for payment; otherwise, it was for purchase. 
EDITST moves these respective constants to the output message 
area. • 
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After this, the program moves the input amount and old balance 
to the output message area and adds either the negative 
payment amount or the positive purchase amount to the old 
balance giving the new balance. 

Finally, the total output message text length is moved to the 
output message area TEXT-LENGTH field before the RETURN 
function ends the transaction. When the RETURN function 
executes, EDITST sends the type transaction, amount of payment 
or purchase, old balance, and new balance to line 7 of the output 
message and, the entire output message text to the designated 
lines . 



• 

• 

• 
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MESSAGE FORMATTING 

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

Using DICE for formatting You use device independent control expressions (DICE 
sequences) to format input and output messages handled by 
action programs. These codes are needed to control various 
operations, such as cursor positioning and carriage return, on a 
terminal screen. 

Scope of section This appendix supplies all DICE sequences and their 
interpretations, describes how to use them in formatting 
messages in your action programs, and discusses the DICE 
macroinstructions used in BAL action programs to create the 
DICE sequences. In addition, it presents limited information 
concerning the use of field control characters. 

F.2. FORMATTING MESSSAGES 

Output Messages 

There are numerous methods for formatting output messages. 
The action program can use: 

Ways to format messages 1 . Screen format services. For a complete discussion of how to 
use screen format services, see Section 7. 

2. Device independent control expressions 

3. Format control expressions with UNISCOPE 100 and 200 
display terminals 

4. Field control characters (FCCs) with workstations and 
Universal Terminal System terminals 
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DICE and FCCs This appendix supplies information on DICE sequences and how 
to use them. Also included is information concerning field control 

Format control expressions characters. For detailed information concerning format control 
expressions, consult the UNISCOPE display terminal programmer 
reference, UP-7807 (current version). 

Use of format control 
characters 

Handling DICE sequences 

Functions performed 

DICE placement 

When a program uses format control expressions, it must include 
a different formatting routine for each type of terminal receiving 
the output. Figure F-1 illustrates this. 

USER 
PROGRAM 

.__ __ __, 

LEGEND 

OUTPUT TEXT AND CONTROL CHARACTERS 

• lljm'~""~ • • ~'m~nx•~ •I ~ I 
• l•mlTml • ,f~~Iit • i""lmTll ·I ~ I 
• lllll""lllllTmJllll • • lllll""lllllnx•llllJ•I ~I 

Terminal-Oriented 
Control Characters 

Figure F-1. Using Terminal-Oriented Control Characters to Format Messages 

Using DICE sequences to format messages eliminates this 
problem. The remote device handler converts DICE sequences to 
control characters for each destination terminal, regardless of 
type. Some of the control character functions are: 

• Line feed - cursor movement to the first space of a new line 

• Form feed - cursor to the home position of a new page 

• Carriage return - cursor to the beginning of the same line 

• Cursor movement to a specific row and column on a display 

You can place DICE sequences anywhere in a message. As you 
can see in Figure F-2, DICE sequences simplify message 
formatting. 

• 

• 
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Coding with DICE 

Using input DICE 

Stripping DICE 
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OUTPUT TEXT AND DICE 

USER 
PROGRAM 

LEGEND 

~ 11 IIill] m DICE Characters 

Terminal-Oriented 
Control Characters 

REMOTE 
DEVICE • 

HANDLERS 

F-3 

MESSAGE FORMATTING 

Figure F-2. Using Dice Sequences to Format Messages 

Input Messages 

For input, the remote device handler converts control characters 
received in a message into DICE sequences. For certain terminals, 
your program can analyze these sequences to determine cursor 
position. In addition, input DICE is handy for message switch 
applications because control characters in each input message 
are converted to DICE sequences. The remote device handler 
converts these sequences into the appropriate control characters 
for the destination terminal. 

When you specify EDIT=c or EDIT=tablename in the ACTION 
section of the IMS configuration, input DICE is stripped from your 
input message. You should specify EDIT=c or EDIT=tablename 
in your IMS configuration. (Specify EDIT=tablename only when 
you generate an edit table for the action. See Appendix E.) 

F.3. DICE AND ICAM 

Defining DICE at network 
definition 

You can turn DICE on or off when you define your 
communications network with the DICE operand of the TERM 
macroinstruction . 
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DICE=(ON) 

DICE=(OFF) 

DICE=(ON) is 
recommended 

SPERRY UNIVAC OS/3 F-4 
IMS ACTION PROGRAMMING IN COBOL AND BAL 

where: 

DICE=ON 
Remote device handler creates input DICE according to 
your input terminal cursor movements. 

DICE=OFF 
Remote device handler does not create input DICE. 

The default is DICE=(ON). We recommend that you specify 
DICE= (ON) or omit this operand because many IMS features 
require the use of input DICE. Certain terminal commands and 
IMS transaction codes are not available when you specify 
DICE= (OFF). 

See ICAM concepts and facilities, UP-8194 (current version), for 
a detailed explanation of input DICE creation, and the IMS system 
support functions user guide, UP-8364 (current version), for 
specific IMS considerations. 

• 

• 

• 
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F.4. THE FORMAT OF DICE SEQUENCES 

DICE format 

Horizontal/vertical 
positioning 

Text message 
alignment 

Cursor movement 

The format of a DICE sequence is: 

select function 
character code m field n field 

select character 
Hexadecimal character ( 10) designates the start of a 
DICE sequence. 

function code 
Defines the device control sequence that is recognized 
by the remote device handlers on input. On output, this 
code is a 1-character field defining the operation to be 
performed on the text message. DICE function codes are 
listed in Table F-1. 

m field and n field 
These fields are treated as parameters to the DICE 
function code. Their actual definition varies and is 
determined by the individual DICE macroinstruction. 
Generally, m relates to vertical positioning and n refers 
to horizontal positioning. 

These fields may be expressed in absolute values (ma and na) or 
relative displacement values (mr and nr). The absolute values align 
the text message to the actual location (row and column) on a 
page or screen. The relative displacement values give a relative 
location from the present position of the cursor, that is, move 
cursor two rows down and one column to the right. All values 
are expressed in hexadecimal notation. If you choose to use DICE 
macroinstructions, these parameters must be specified . 
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F.5. USING DICE MACROINSTRUCTIONS IN BAL PROGRAMS 

Purpose 

Output DICE code 
conversion 

Input DICE code 
conversion 

Specifying m 
and n coordinates 

Absolute positions 

DICE macroinstructions let you create DICE sequences (DICE 
constants) in the same way you would create constants in your 
program; when the assembler expands a DICE macroinstruction, 
your program creates a constant at that location. 

On output, when your program is ready to send a message, it 
moves the DICE constants created from the DICE 
macroinstructions into the appropriate places in your message 
before it issues the output request. The remote device handler 
converts the DICE constants into the corresponding control 
characters to produce the necessary positioning. 

On input, DICE sequences are automatically created by the 
remote device handlers unless you specify the DICE= (OFF) 
parameter in your network definition. Table F-1 lists the DICE 
macroinstructions, function code generated, and m and n 
coordinates as they apply to particular devices on input and 
output. 

You must specify m and n coordinates in your program according 
to the absolute and relative values expressed in Table F-1. ma 
and na are absolute values of m and n; mr and nr are relative 
displacements of m and n. For CRT terminals, the home position 
is (ma ,na) = ( 1, 1 ). For character- or page-oriented devices that 
allow position to top of form, the top-of-form position is 
(ma,n)(1,1). 

• Absolute Positions 

Absolute positions of ma and na may range as follows: 

ma ranges 1 to r 

where: 

r maximum number of rows (CRT), or maximum 
number of lines per page. 

na ranges 1 to c 

where: 

c maximum number of columns (CRT), or 
maximum number of character positions per 
line. 

• 

• 

• 
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Relative Displacement 

Relative displacements of mr and nr may begin at zero and 
range to the bottom and right margin of the screen or page. 

If a value of m or n falls outside of the legal range, that 
value of m or n will cause the following action: 

ma or na = 0 is interpreted as ma or na = 1 

Specifying an absolute or relative value for m or n that is greater 
than the screen or page size causes unpredictable results. 

F.6. GENERATING DICE CODES 

DICE macro format 

Label 

Operation 

Positional parameter 1 

Positional parameter 2 

Macroinstructions are issued to generate the DICE codes. 

LABEL 60PERATION6 OPERAND 

[symbol] dice-macroinstruction m,n 

where: 

[symbol] 
An optional alphanumeric 
eight characters long, 
instruction line. 

character string, from one to 
that identifies the specific 

dice-macroinstruction 

m 

n 

You specify the appropriate name from the 
macroinstruction column of Table F-1 for the desired 
DICE sequence. 

A decimal number (0 to 255) indicating the number of 
lines or rows the terminal should advance before 
starting output of the message (Table F-1). 

A decimal number (0 to 255) indicating the number of 
spaces or columns to the right the terminal should 
space before starting output of the message (Table 
F-1 ) . 
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Line 5--5 
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10 16 

1. I NEWLINE ZO#POS 0,0 

2. COORDI ZO#COORD 5,10 

1. This DICE sequence causes movement to a new line. 

2. New text starts at line 5, column 10. 

Column 10l 
1 2 3 4 5 6 7 8 9 10 

F-8 

• 

• 

• 
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Table F-1. Dice Input/Output Commands, Codes, and Device Interpretation 
(Part 1 of 4) 

I 
N 
p 
u 
T 

- ------
0 m n Action is Move cursor to row 
u a a opt1ona1.0 m and column n. 
T 
p 
u 
T 

ZO#FORM Forms control 0216 I 01 01 Form feed Form feed Not used Not used 
N 
p 
u 
T 

-------- -------- ----------

0 m n Form feed, Move cursor to row Top of form and Form feed, line feed, 
u a a carriage return. m and column n. advance to line m and advance to 
T and advance to Im· I line feeds) line m and column 
p line m and n (m-1 lme feeds 
u column n Im I and n-1 spaces to the 
T line feeds and right) 

n-l spaces to 
the right) 

ZO#FORMC Forms control 0316 - Not used Not used Not used Not used 
with clear 
unprotected 
data 

- ------ --------- --------- ------------
0 m n Actmn ts Move cursor to row ct1on 1s optmnal0 Action 1s optional. 0 
u a a opt1ona1.0 m and column n, 
T and clear unpro-
p tected data to 
u end of screen 
T 

ZO#POS New line control 0416 I 00 00 Carnage return, Cursor return Not used Not used 
N lme feed 
p 
u 
T 

-------- ------ - -- -------- -----------
m n Carnage return, Move cursor to dvance (m+ I) Line feed, followed 

u r r hne feed, fol- beginning of next Imes by m lme feeds and 
T lowed by m lme line. Then move n spaces to the 
p feeds and n cursor m lines right 
u spaces to the down and n col-
T right umns to the right 

ZO#POSC New line control 0516 I - Not used Not used Not used Not used 
with clear N 

p 
u 
T 

------- -------- ------- ---------
0 m n Carnage return, Same as 04 16 ex.- dvance (m+ I) Lme feed, followed 
u r r line feed, fol- cept area between Imes by m ltne feeds and 
T lowed by m line start and end pos1- n spaces to the right 
p feeds and n t1ons is cleared 
u spaces lo the 
T right 
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Table F-1. Dice Input/Output Commands, Codes, and Device Interpretation 
(Part 2 of 4) 

ZO#CUR Current pos1t1on 06,, 01 00 Line feed Line feed End ol input card Not used 
control 

p 

u 
I 

- ------ -------- -------- ----------
0 m n m line feeds Move cursor 111 hnes dvance m hnes Insert n spaces 1f 
u r r 

and n spaces t down and n columns nons1gmf1cant space 
I the right to the right suppression 1s allowed 
p II not. insert n OC3 
u characters; m is not 
I interpreted (i) 

ZO#CURC Current positron 07. I - - Not used Not used Not used Not used 
control N 
with clear p 

u 
I 

- -------- ---------- --------- -----------
0 m n m !ine feeds Insert n spaces 1f dvance m lines Insert n spaces 11 
u r r and n spaces t nons1gn1f1cant space nons1gnif1Cant space 
I the right suppression 1s suppression 1s allowed 
p allowed II not. insert II not. insert n OC3 
u n DC3 characters. m characters. m 1s not 
I 1s not interpreted 0 interpreted 0 

ZO#BEG Be1inning 0816 I 00 00 Carriage return Not used Not used Not used 
of current N 
hne control p 

u 
T ------- ------- ---------
0 m n Carnage return Move cursor to dvance m hoes. m hne feeds and n 
u r r followed by m beginning of current spaces to the right. 
T hne feeds and line. Then move 
p n spaces to the cursor m hnes down 
u right and n columns to 
T the right. 

ZO#TABS Set tab stop 09,. I - - Not used Not used Not used Not used 
at an N 
absolute p 
poS1t1on© u 

T 
------ ------- ------ ---------

0 m n No line feed. Set tab stop at row Advance m hnes. Not used 
u a a space to right. m and column n. 
T 
p 

u 
T 

ZO#FORMA Forms control OA,. I - - Not used Not used Not used Not used 
with clear; N 
protected/ p 
unprotected u 
data I 

- - ---- --- ----- ------- --------
0 m n Action 1s Move cursor to row Actmn IS optmnal. ) Action IS optional. 0 
u a a optional 0 m and column n 
T and clear pro· 
p tected/ unprotected 
u data to end of 
T screen 

• 

• 

• 
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Table F-1. Dice Input/Output Commands, Codes, and Device Interpretation 
(Part 3 of 4) 

ZO#ERSLN Erase to 
end of line 

NOTES: 

0816 I - - Not used 
N 
p 

u 
T 

0 m n No action 
U a a 
T 
p 
u 
T 

Not used Not used Not used 

Cursor does not Advance 0 lines. Not used 
move. Unprotected 
data to the end of a 
lme or to the end 
of the first unpro· 
tected field 1s 
cleared, whichever 
comes first. 

G) Most character-oriented terminals can be strapped to handle the carriage return (CR) 
character and the line feed (LF) character as follows: 

• CR 

1. print mechanism moves to beginning of the same line; or 

2. 

• LF 

print mechanism moves to the beginning of the same line followed by a 
line feed. 

1. line feed (no column change); or 

2. line feed followed by return of the print mechanism to the beginning of 
the new line. 

To achieve device independence between terminal types, the character-oriented 
terminals must use the first option for CR and the first option for LF if the device 
macroinstruction is ZO#CUR or ZO#BEG. 

Use the first option when the character-oriented terminals are a part of a message 
switch environment. 

Certain terminals do not have a form feed capability (i.e .. some teletypewriters). For 
these terminals, the DICE expressions that specify form feed will line feed . 
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Table F-1. Dice Input/Output Commands, Codes, and Device Interpretation 
(Part 4 of 4) 

@ The set coordinates macroinstruction (ZO#COORD) or the forms control with clear 
macroinstruction (ZO#FORMC), when acted upon by character-oriented or 
page-printing terminals, will vary in its action, depending on the usage of the DICE 
keyword parameter of the TERM macroinstruction at network definition time: 

TERM ... ,DICE=(J FORMS })···· 
\NEWLINE 

When FORMS is specified, the set coordinates macroinstruction is interpreted as the 
forms control macroinstruction. 

When NEWLINE is specified, the set coordinates macroinstruction and the forms 
control with clear macroinstruction result in a carriage return, line feed for 
character-oriented terminals, or advance one line for page-oriented terminals; m and 
n are not interpreted. 

When the DICE parameter is not specified, the default option is NEWLINE. 

@ The UNISCOPE display terminal suppresses nonsignificant spaces on each line 
(except for the line containing the cursor) when text is transmitted to the processor 
or printed locally on the COP or TP. 

Your program may send data to the UNISCOPE screen containing significant blank 
segments that include the last column of the screen. If this data is transmitted from 
the terminal to the processor or is printed locally on the COP or TP, the blank 
segments must consist of nonspace characters that are nondisplayable. The DC3 
character meets these qualifications. The ICAM interface provides your program 
with the capability to prevent nonsignificant space suppression on the UNISCOPE 
display terminal. The ··current position control with clear"" is the only DICE 
macroinstruction that can perform a clear function if your program is preventing 
nonsignificant space suppression. 

NOTE: 

The ASCII-to-EBCDIC translation table is modified so that the DC3 character is 
translated to space 40 16 for input from the UNISCOPE display terminal. 

@ Using DICE function code 09 16 for setting a tab stop, m=O and n=O results in a 
tab stop being placed at the current cursor location (no cursor positioning is 
performed). This applies to UNISCOPE and UTS 400 devices only. For 
teletypewriters and OCT 500 terminals, a space character is inserted. 

When m or n is greater than the maximum allowable m or n, action varies 
depending on the remote terminal: 

• UNISCOPE display terminals - wraparound occurs on the screen. 

• Character-oriented terminals - gives different results depending on device 
characteristics. 

• 

• 

• 
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F.7. INTERPRETING DICE SEQUENCES 

Device independent 

Factors controlling 
interpretation of 
DICE sequences 

Remote terminals 
supported 

Hard copy character­
oriented devices 

Hard copy page 
printer devices 

CRT terminals 

Primary devices 

When using DICE, your program does not need to be aware of 
the terminal type. A particular DICE denotes the same positioning 
on any terminal. There are some exceptions that result from 
terminal limitations. 

The interpretation of a DICE by the remote device handler is 
controlled by: 

1. DICE function code 

2. DICE m and n fields 

3. The terminal involved 

4. The particular device on the terminal being used. 

The remote device handlers currently provide device-independent 
support for three classes of remote terminal devices: 

1. Hard copy character-oriented devices, such as the SPERRY 
UNIVAC Data Communications Terminal 475 (OCT 475), 
Data Communications Terminal 500 (OCT 500), Data 
Communications Terminal 524 (OCT 524), and Data 
Communications Terminal 100 (OCT 1000), and Teletype 
teletypewriter models 28, 32, 33, 35, and 37. 

2. Hard copy page printer type device, such as the SPERRY 
UNIV AC 1004 Card Processor System, Data 
Communications Terminal 2000 (OCT 2000), and the IBM 
2780. 

3. CRT-type terminals, such as the UNI SCOPE 100 and 200 
and the UTS 400 Display Terminals. 

Table F-2 defines the primary output device and the primary 
input device for each terminal type. 

Table F-2. DICE Primary Devices 

Character-oriented terminals Printer Keyboard 

Page printing terminals Printer Card reader 

CRT terminals Screen Keyboard 
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Auxiliary devices supported In addition to the specified primary devices, each terminal has the 
ability to support one or more auxiliary devices. The auxiliary 
devices suggested by each terminal are listed in Table F-3. 

Table F-3. DICE Usage for Auxiliary Devices (Part 1 of 2) 

UNISCOPE 

OCT 1000 

OCT 500/TTY 

OCT 524 

Batch terminals 

NOTES: 

Tape cassette (TCS) 
Communications output printer 

(COP) 
800 terminal printer (TP) 

Card reader/card punch 
Paper tape reader I punch 

Paper tape reader/punch 

Tape cassette (TCS) in paper 
tape read and write only 

Punch 

DICE is applied to the COP. CD 

DICE is applied as if the 
output/input is to/from 
the primary device, even 
though it is for the auxiliary 
device. @ 

DICE is used for end of 
network buffer sentinel. 
No forms control action 
is taken. 

CD When the print transparent option is not used, DICE is applied to the UNISCOPE 
screen even though the output is sent to an auxiliary device of the UNISCOPE 
terminal. In this case, the format of the data printed on the COP or TP is identical to 
the screen format. Nonsignificant space suppression by the UNISCOPE terminal may 
have to be prevented to keep the formats identical. 

The full capability of DICE cannot be applied to to the COP because of hardware 
characteristics. All data to a UNISCOPE auxiliary device passes through the 
UNISCOPE terminal. When DICE is applied to the COP, the use of print transparent 
mode means that no carriage returns are transferred to the COP. Line feeds and 
form feeds take a storage position in the UNISCOPE storage and are nondisplayable. 
These characters are passed to the COP where: 

• an LF causes a line feed followed by return of the print mechanism to the 
beginning of the new line; and 

• an FF causes a page eject and positioning of the print mechanism at the 
beginning of the first line of the form. 

The COP has no tabbing capability. 

These characteristics are reflected in the interpretation of DICE output function 
codes for the COP as shown in Table F-2. 

For messages sent to a UNISCOPE auxiliary device with transparent transfer, the 
cursor to home (ESC e) sequence is inserted at the beginning of the text by the 
ROH. 

• 

• 

• 
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Table F-3. DICE Usage for Auxiliary Devices (Part 2 of 2) 

@ The control characters that are generated from the DICE macroinstructions are 
always created for the primary device of a character-oriented device, even though 
your program is sending to an auxiliary device. The message and these control 
characters (carriage returns, line feeds, form feeds, and spaces) will be 
punched/written by the output auxiliary device that was specified by your program 
or was switch-selected by the terminal operator. If the punched/written data is later 
read by the terminal's input auxiliary device, the carriage returns, line feeds, and 
form feeds are converted to input DICE as specified in Table F-1 . 
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F.8. USING DICE SEQUENCES IN A COBOL ACTION PROGRAM 

Though COBOL action programs do not issue DICE 
macroinstructions, they do use the function code values in 
PICTURE clauses to position messages and control the cursor. 
Table F-1 lists and explains the possible DICE input/output 
commands. The following example of output message coding 
(Figure F-3) illustrates a COBOL action program's use of DICE 
sequences to issue the terminal message shown following the 
code (Figure F-4). 

01 0-M-A COPY OMA. 
02 DESTINATION-TERMINAL-ID PIC X(4). 
02 SFS-OPTIONS. 

03 SFS-TYPE PIC X(2). 
03 SFS-LOCATION PIC X(2). 

02 FILLER PIC XC2). 
02 CONTINUOUS-OUTPUT-CODE PIC X(4). 
02 TEXT-LENGTH PIC 9(4) COMP-4. 
02 AUXILIARY-DEVICE-ID. 

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

02 OUTPUT-TEXT. 
03 DICE-SEQ-1 PIC X(4) VALUE ='100AllJllll 
03 LINE-1 PIC X<22> VALUE 'YOU USE DICE 

SEQUENCES I. 
03 DICE-SEQ-2 PIC X(4) VALUE =1 1001Elflilll 
03 LI NE -2 PIC X(18) VALUE 'ON THE OUTPUT FORM'. 
03 DICE-SEQ-3 PIC XC4) VALUE = 1 100~ 
03 LINE -3 PIC X(14) VALUE 'TO FORMAT YOUR' -
03 DICE-SEQ-4 PIC X(4) VALUE ='10081Efl'111 
03 LINE -4 PIC X(7) VALUE 'MESSAGE' -

Figure F-3. COBOL Action Program Using DICE Sequences to Format Output 
Message 

ROW 

10 

12 

14 

16 

COLUMN 

r 

30 3234 38 

"" YO ~ ~ bSE ~ ICE SEQUENCES 

·ON THE OUTPUT FORM 

TO F~RMAT YOUR 

MESSAGE 

Figure F-4. A DICE Formatted Output Message on the Terminal Screen 
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CODING DICE SEQUENCES 

Here is a brief description of the DICE sequences used in Figure 
F-3. 

100AOA 1E 

10010C20 

10040E22 

10081026 

The select character 10 signals the start of the DICE sequence. 

The function code (QA) clears all protected and unprotected data from 
the terminal screen. 

The m field (QA) and the n field ( 1 E) position the cursor to row 10, 
column 30. 

The select character 10 is always the same and signals the start of the 
DICE sequence. The function code (01) sets coordinates as directed by 
the m and n fields of the DICE sequence. 

The m field (QC) and the n field (20) position the cursor at row 12, 
column 32. 

The select character is the same as before. The function code (04) 
moves the cursor to the beginning of the next line and then sets the 
coordinates as directed by the m and n fields. 

The m field (OE) and the n field (22) position the cursor two rows below 
where it presently is and in column 34 . 

The select character is again the same. The function code (08) returns 
the cursor to the beginning of the current line. The m field ( 10) and the 
n field (26) position the cursor two rows below the current line and in 
column 38 . 
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F.9. USING FIELD CONTROL CHARACTERS 

Field control character 
format 

US - preface 
control character 

R - row number 

C - column number 

M - operation 

N - operation 

Each field control character (FCC) sequence contains a preface 
control character, a screen row number, screen column number, 
and two character places that define the screen operations being 
performed by the sequence. The field control character sequence 
format is: 

FCC SEQUENCE 

TEXT US R C M N TEXT 

US is the control character that signals the start of a field control 
character sequence. It corresponds to a hexadecimal 1 F. 

R is the number of the row in which the field control character is 
placed. This is the hexadecimal value equivalent to the row code 
for the screen row indicated in Figure F-5. 

C is the number of the column in which the field control 
character is placed. This is the hexadecimal value equivalent to 
the column code for the screen column indicated in Figure F-5. 

M is a hexadecimal value placed in the sequence to define bits 4, 
5, 6, and 7 of the field control character operation. Table F-4 
lists the hexadecimal codes you can use. 

N is a hexadecimal value placed in the sequence to define bits 0, 
1, 2, and 3 of the field control character operation. Table F-5 
lists the hexadecimal codes you can use. 

• 

• 

• 
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COLUMN 

CODE 
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IJi1 
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~ 
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12-LINE 
DISPLAY 

END OF 
16-LINE 
DISPLAY 
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• 
X COORDINATE 

(COLUMN POSITION) 
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11 * 
12 + 

13 . 
14 -
15 . 
16 I 

17 0 

18 l 

19 2 

20 3 

21 4 

22 0 

23 " 
24 7 

NOTE: 

The addressing sequence will always be: 
Y position (lines 1 through 12, 16, or 24); 
then X position (columns 1 through 64 or 80). 

3 4 5 6 7 B ~ I ; < =I> 7" A B C D E F G H I J K L '1 N 0 p J R S T u v ','/ x y z [\ 

Figure F-5. Row and Column Coordinate Values Used in Field Control Sequences 
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Table F-4. Hexadecimal Codes Used as M in the FCC Sequence 

0 30 Tab stop, normal intensity, changed field" 

31 Tab stop, display off (no intensity), changed field" 

2 32 Tab stop, low intensity, changed field" 

3 33 Tab stop, blinking display, changed field" 

4 34 Tab stop, normal intensity 

5 35 Tab stop, display off (no intensity) 

6 36 Tab stop, low intensity 

7 37 Tab stop, blinking display 

8 38 Not tab stop, normal intensity, changed field" 

9 39 Not tab stop, display off (no intensity), changed field" 

3A Not tab stop, low intensity, changed field" 

3B Not tab stop, blinking display, changed field" 

< 3C Not tab stop, normal intensity 

30 Not tab stop, display off (no intensity) 

> 3E Not tab stop, low intensity 

3F Not tab stop, blinking display 

• Normally, when an FCC is generated by the host processor, the changed-field designator 
is cleared. However, the host processor can generate individual FCCs with the 
changed-field designator set; this capability may be used for selective transfer or 
transmission of fields which were not in fact changed by the terminal operator. By 
sending an ESC u code to the terminal in a text message, the host processor can clear 
the changed-field designators in all FCCs without regenerating each FCC and without 
altering the data within the fields. 

• 

• 

• 
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Table F-5. Hexadecimal Codes Used as N in the FCC Sequence 

0 30 Any input allowed 

31 Alpha only allowed 

2 32 Numeric only allowed 

3 33 Protected (no entries and no changes allowed) 

4 34 Any input allowed. right-justified 

5 35 Alpha only allowed. right-justified 

6 36 Numeric only allowed. right-Justified 

The following diagram illustrates a field control character 
sequence and the resulting output display of a numeric field to 
which this sequence is applied. Notice the 1 F preface control 
character is followed by a row and column positioning of the 
field at 6 rows down (6C 16) and 30 columns across (7E 16) the 
screen. At this screen location, the next character, the operation 
value, (37 16 , Table F-4) specifies a tab stop with blinking display. 
The last character (32 16 , Table F-5) specifies numeric fields only 
allowed. For detailed information on using field control 
characters, consult the UTS 400 programmer reference, UP-8359 
(current version). 

IF 6C 7E 37 32 

FCC SEQUENCE L_.NUMERIC ONLY NEXT FCC SEQUENCE 

I ALLOWED (32) 

.__ ---• TAB STOP 
BLINKING DISPLAY (37) 

COL 1 
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Appendix G. Differences Between Extended 
COBOL and 1974 American 
National Standard COBOL 

G.1. DIFFERENCES 

If you use the extended COBOL compiler, 
differences in coding, compiling, and 
programs. Table G-1 explains. 

there are three main 
linking your action 

Table G-1. Differences for Extended and 1974 COBOL Action Programs 

Shared code parameter format is: 

II PARAM OUT=(M) 

Linkage editor INCLUDE statement: 

INCLUDE prog-idOO 

1/0 function code format is: 

ENTER LINKAGE. 

CALL statement. 

ENTER COBOL. 

DICE code sequences expressed 
as DICE value multipunch 
equivalent. (See Figure G-3 ) 

Restricted reserved words 

different from 1974 COBOL. 
(See 2.3.) 

19 

Shared code parameter format is: 

II PARAM IMSCOD=YES 

Linkage editor INCLUDE statement: 

INCLUDE prog-id 

110 function code format is: 

CALL statement. 

DICE code sequences expressed as 
DICE value hexadecimal 
equivalent. 

Restricted reserved words 

different from extended COBOL. 
(See G.6.) 

G.2. SHARED CODE PARAMETER 

Purpose Using the shared code parameter allows the extended or 1974 
COBOL compilers to check the program for conformance to IMS 
syntax and to issue appropriate compilation diagnostics. If you 
use this option along with the configurator parameters, 
TYPE=SHR and SHRDSIZE, programs are allowed to run as 
shared under multithread IMS. 
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For shared code parameter formats for extended and 197 4 
COBOL, see Table G-1. Section 11 provides more details about 
compiling sharable and nonsharable action COBOL programs. 

G.3. OBJECT MODULE NAME IN LINKAGE EDITOR CONTROL STREAM 

INCLUDE coding format 
for extended COBOL 

INCLUDE coding format 
for 1974 COBOL 

When the extended COBOL compiler compiles your action 
program, it appends the first six characters of your program-id 
with zeros. Thus, when naming the object modules on your 
linkage editor INCLUDE statement, you must append the two 
zeros. 

The 197 4 COBOL object module name is composed of the first 
six characters of the program-id. Thus, the object name on the 
INCLUDE statement should be the same. 

G.4. ENTER STATEMENTS 

CALL coding format 

Initiating DISP program 

When you use the extended COBOL compiler, each 1/0 function 
call you issue from your action program must be preceded by an 
ENTER LINKAGE statement and followed by an ENTER COBOL 
statement. For example, if you issued a CALL 'GET' function, you 
must use the following coding format: 

ENTER LINKAGE. 
CALL 'GET' USING filename record-area key. 
ENTER COBOL. 

For compiling action programs with the 1974 COBOL compiler, 
only the 1/0 function call is needed. The ENTER statements are 
accepted by the compiler but cause warning diagnostics. 

Figure G-2 illustrates the extended COBOL coding required for the 
DISP action program. In addition, Figure G-3 illustrates the 
multipunch DICE code equivalents that DISP copies from the IMS 
COPY library (Figure G-2, line 12). 

You initiate the DISP action program by entering the transaction 
code, DISP (in this case the same name as the program), and the 
5-digit numeric key of the record desired. Figure G-1 shows the 
input message and corresponding output display. 

• 

• 

• 
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INPUT DISP 01234 
OUTPUT CODE CUSTOMER NAME ADDRESS CITY-STATE ZIP 

01234 JOHN DOE 1212 JACKSON PHILA.,PA 19101 
BALANCE-DUE PAYMENT-DUE YR-TO-DATE VOL 

358.22 50.00 1,065.38 

Figure G-1. Sample Transaction Displaying Customer Record 

DISP coding description DISP retrieves a record from the customer file (CUSTFIL) and 
displays it at the terminal (Figure G-2, line 75). In case of an 
invalid record key in the input message, or any error condition 
detected by IMS, the program moves an error message to the 
output message area and terminates the transaction (line 77 and 
86-95). 

00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 
00022 
00023 
00024 
00025 

Note that DISP uses DICE, previously coded and filed in a copy 
library (Figure G-3) for homing the cursor, clearing the screen, 
and repositioning the cursor to a new line (line 70-72) . 

IDENTIFICATION DIVISION. 
PROGRAM-ID. DISP. 
ENVIRONMENT DIVISION. 
CONFIGURATION SECTION. 
SOURCE-COMPUTER. UNIVAC-9030. 
OBJECT-COMPUTER. UNIVAC-9030. 
DATA DIVISION. 
WORKING-STORAGE SECTION. 
77 CUSTFIL PIC XC7) VALUE 'CUSTFIL'. 
77 TEXT-1 PIC XC32) VALUE 'PROCESSING ERROR.STATUS CODE = 

77 TEXT-2 PIC X(23) VALUE 'DETAILED STATUS CODE = ' 
01 DICE COPY DICE. 
01 CUSHDR1. 

A(6) VALUE I CODE I. 

AC20) VALUE 'CUSTOMER NAME 
AC15) VALUE 'ADDRESS 

02 CUSHD1 PIC 
02 CUSHD2 PIC 
02 CUSHD3 PIC 
02 CUSHD4 PIC 
02 CUSHD5 PIC 

A(15) VALUE 'CITY-STATE 

01 CUSHDR2. 
02 CUSHD6 
02 CUSHD7 
02 CUSHD8 

LINKAGE SECTION . 

A(5) VALUE 'ZIP 

PIC A(15) VALUE 1 BALANCE-DUE I 

PIC A(15) VALUE ' PAYMENT-DUE 
PIC A(15) VALUE ' YR-TO-DATE VOL'. 

01 PROGRAM-INFORMATION-BLOCK. COPY PIB. 
01 INPUT-MESSAGE-AREA. COPY IMA. 

Figure G-2. Sample Extended COBOL Action Program DISP (Part 1 of 3) 
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00026 
00027 
00028 
00029 
00030 
00031 
00032 
00033 
00034 
00035 
00035 
00036 
00037 
00038 
00039 
00040 
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 
00066 
00067 
00068 
00069 
00070 

02 TRANSAC-CDE PIC XC4). 
02 FILLER PIC x. 
02 REC-KEY PIC X(5). 
02 REC-NO REDEFINES REC-KEY PIC 9C5). 

01 WORK-AREA. 
02 CUS-REC. 

03 COE PIC XC5). 
03 NAME PIC XC20). 
03 ADDR PIC XC15). 
03 CTY-STE PIC XC15>. 
03 ZIP PIC 9(5). 
03 BLNCE-DUE PIC S9C9>V99 COMP-3. 
03 DUE- IN PIC S9(9)V99 COMP-3. 
03 YTD-VOL PIC 9C6)V99. 

02 ERROR-MSGE. 
03 TXT-1 PIC XC32>. 
03 STAT PIC 9(4). 
03 TXT-2 PIC XC23). 
03 DST AT PIC 9(4). 

01 OUTPUT-MESSAGE-AREA COPY OMA. 
02 LINE-0 PIC XC4). 
02 LINE-1 PIC XC64). 
02 CR-1 PIC XC4). 
02 LINE-2. 

03 COE PIC XC5). 
03 FILLER PIC x. 
03 NAME PIC XC20}. 
03 ADDR PIC XC15). 
03 CTY-STE PIC XC15>. 
03 ZIP PIC XC5>. 

02 CR-2 PIC XC4). 
02 LI NE -3 PIC XC45). 
02 CR-3 PIC XC4). 
02 LINE-4. 

03 FILLER PIC x. 
03 OUT-BAL PIC ZZZ.ZZZ.ZZ9.99. 
03 FILLER PIC XC5). 
03 OUT-DUE PIC ZZZ.ZZZ.ZZZ.99. 
03 FILLER PIC XC5). 
03 OUT-VOL PIC ZZZ.ZZZ.99. 

02 CR-4 PIC X(4). 
02 LINE-13 PIC X(4). 

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

STRT-CDE-SECT. 
MOVE CURS-COORD TO LINE-0. 

Figure G-2. Sample Extended COBOL Action Program DISP (Part 2 of 3) 

G-4 

• 

• 

• 
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• 00071 MOVE CURS-HME TO LINE-13. 
00072 MOVE CR TO CR-1, CR-2, CR-3, CR-4. 
00073 CUSTOMER-FILE-SECT. 
00074 ENTER LINKAGE. 
00075 CALL 'GET' USING CUSTFIL CUS-REC REC-KEY. 
00076 ENTER COBOL. 
00077 IF STATUS-CODE IS NOT = 0 GO TO PROCESS-ERROR. 
00078 MOVE CUSHDR1 TO LINE-1. 
00079 MOVE CORR CUS-REC TO LINE-2. 
00080 MOVE CUSHDR2 TO LINE-3. 
00081 MOVE BLNCE-DUE TO OUT-BAL. 
00082 MOVE DUE-IN TO OUT-DUE. 
00083 MOVE YTD-VOL TO OUT-VOL. 
00084 GO TO NORMAL-TERM. 
00085 PROCESS-ERROR. 
00086 MOVE TEXT- 1 TO TXT- 1. 
00087 MOVE STATUS-CODE TO STAT. 
00088 MOVE TEXT-2 TO TXT-2. 
00089 MOVE DETAILED-STATUS-CODE TO DSTAT. 
00090 MOVE ERROR-MSGE TO LINE-1. 
00091 MOVE REC-KEY TO ADDR OF LINE-2. 

• 00092 NORMAL-TERM . 
00093 ENTER LINKAGE. 
00094 CALL 'RETURN'. 
00095 ENTER COBOL. 

Figure G-2. Sample Extended COBOL Action Program DISP (Part 3 of 3) 

00001 01 DICE COPY DICE. 
00002 * DICE SPECIAL CHARACTERS FOR PROGRAM DISP. 
00003 * 
00004 * FORMS CONTROL & CLEAR. CURSOR TO ROW Y. COLUMN x. AND CLEAR 
00005 * SCREEN. X'100030201' 
00006 * MULTIPUNCHES 12-11-9-8-1. 12-9-3. 12-9-2. 12-9-1. 
00007 * 
00008 02 CURS-COORD. 
00009 03 DICE-1 PIC X(2) VALUE I 

00010 03 ROW-Y1 PIC X< 1> VALUE I 

00011 03 COL-X1 PIC X(1) VALUE I 

00012 * 
00013 POSITION CONTROL NEW LINE.X'10040000'. 
00014 * MULTIPUNCHES 12-11-9-8-1. 12-9-4. 12-0-9-8-1_ 12-0-9-8-1. 
00015 * • 

Figure G-3. Example of DICE Sequences Filed in a COPY Library (Part 1 of 2) 
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CR PIC X(4) VALUE 1 IH 
> 

SET COORD-CURSOR TO HOME. X110010000 1. ~i1[ 
MULTIPUNCHES 12-11-9-8-1. 12-9-8-1. 12-0-9-8-1. 12-0-9-8-1. I,~ 

••• 

00016 
00017 
00018 
00019 
00020 
00021 77 CURS-HME PIC X(4) VALUE 1 

00022 * 
00023 
00024 
00025 

* 
* 
* 

00026 * 

POSITION CONTROL & CLEAR. CLEAR TO END OF LINE & NEW LINE. 
X I 10050000 1 

• 

MULTIPUNCHES 12-11-9-8-1. 12-9-5. 12-0-9-8-1. 12-0-9-8-1. 

00027 
00028 
00029 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
00037 

77 CLR-LINE PIC X(4) VALUE 1 

* 
* 
* 
* 

* 
* 
* 
* 

77 

77 

APPENDING CODE FOR UNISCOPE-100 COP. X1 12 1 • 

MULTIPUNCH 11-9-2. 

DC PIC X(1) VALUE 1 

START OF ENTRY CHARACTER SOE. X1 1E'. 
MULTIPUNCH 11-9-8-6. 

SOE PIC XC1) VALUE I I 

i 

••••••• 

f 

Figure G-3. Example of DICE Sequences Filed in a COPY Library (Part 2 of 2) 

G.5. DICE CODES 

Multipunch DICE 
equivalents 

Hexadecimal DICE 
equivalents 

When you compile an action program with the extended COBOL 
compiler, you must express DICE sequences using the multipunch 
equivalents of the DICE values. Figure G-3 shows an example of 
the statement describing multipunch DICE values used in the DISP 
action program (Figure G-2, line 12). The comments in this copy 
library module explain the hexadecimal values equivalent to the 
blank multipunch values. 

The 1974 COBOL compiler permits you to use the hexadecimal 
DICE values directly in the action program. The following 
examples illustrate three possible applications of hexadecimal 
DICE values that conform to 1974 standards. 

• 

• 

• 
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01 DICE 
03 FIELD-1 PIC x. 
03 FIELD-2 PIC x. 
03 FIELD-3 PIC x. 
03 FIELD-4 PIC x. 

MOVE =I 10 1 TO FIELD-1. 
MOVE = 1 03 1 TO FIELD-2. 
MOVE ='01 1 TO FIELD-3. 
MOVE =I 01 1 TO FIELD-4. 

03 DICE PIC X(4). 
MOVE = 1 10030101 1 TO DICE. 

77 DICE PIC X(4) VALUE ='10030101'. 

For more detail about DICE code sequences, their interpretation, 
and use, see Appendix F. 

G.6. EXTENDED COBOL LANGUAGE RESTRICTIONS 

Illegal syntax 

Reserved words 

Some COBOL verbs, clauses, and sections are illegal in extended 
COBOL action programs. If you compile them with the shared 
code parameter, PARAM OUT=(M), the compiler locates and 
deletes them from your program. (See Section 11.) 

The following reserved words are illegal in extended COBOL 
action programs: 

ALTER REWRITE 

CLOSE SEEK 

DECLARATIVE SECTION SEGMENT-LIMIT 

ENTRY SORT 

EXHIBIT STOP 

EXIT-PROGRAM SYSCHAN-t 

FILE SECTION SYSCONSOLE 

INPUT-OUTPUT SECTION SYSERR (-m] 
INSERT SYSIN 

OPEN SYSIN-96 

READ SYSIN-128 

READY TRACE SY SLOG 
RELEASE SYSLST 

RESET TRACE WRITE 

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

ADD 

COMPUTE 

DIVIDE 

EXAMINE (replacing option) 

MOVE 

MULTIPLY 

PERFORM (varying option) 

SEARCH (varying option) 

SET 

SUBTRACT 

TRANSFORM 

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

• 

• 

• 
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• 
Index 

Term Reference Page Term Reference Page 

A Action programs 
activation record 1.6 1-11 

Abnormal termination CALL funtions 1.6 1-14 

after SEND function 6.15 6-23 calling subprograms 8.1 8-1 

how IMS handles 3.10 3-21 8.2 8-3 

involuntary 3.10 3-22 compile streams 11.2 11-2 

remote transaction 9.9 9-15 definition 1.3 1-3 

snap dumps 12.2 12-3 delivery notice scheduling B.6 B-54 

• voluntary 3.10 3-21 efficient coding 1.5 1-9 
ending, CALL 'RETURN' 2.1 2-4 

Abnormal termination indicator fast load use 11.4 11-10 

description 3.10 3-21 interface with IMS 1.6 1-11 

display error codes at terminal 3.10 3-22 interface with subprograms 8.2 8-3 

error message formats 3.10 3-21 languages used 1.2 1-1 

resulting operations Table 3-1 3-24 link streams 11.3 11-9 

successor-id 3.10 3-21 online recompilation 11.5 11-11 

voluntary termination 3.10 3-21 recovery Section 12 
routine for DDP 9.2 9-3 

Absolute position, DICE sequence F.5 F-6 scheduling 2.5 2-13 
snap dumps 12.1 12-1 

Access methods 5.1 5-1 store in load library 11.4 11-10 

Table 5-1 5-1 succession 1.4 1-5 
3.10 3-17 

Action 
definition 1.3 1-3 ACTIVATE function call 

identification (date/time stamp) 4.8 4-10 BAL format 9.7 9-11 

updating files 5.16 5-60 COBOL format 9.7 9-11 
description 9.6 9-10 

Action program load area errors, unsuccessful remote transaction 9.9 9-14 

in termination snap dump 12.2 12-2 multiple ACTIVATE calls Fig. 9-4 9-11 

to find error causes Fig. 12-1 12-2 
Activation record 

Action program routing allocation 2.5 2-13 

ACTIVATE function call 9.6-.7 9-10 contents 1.6 1-11 

description 9.2 9-3 Fig. 1-8 1-12 

program-initiated transaction 9.5 9-7 structure 2.4 2-9 

• ALTER statements 11.5 11-12 
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ASM jproc, in job stream Fig. 11-5 11-6 B 
Assembling action programs 11.2 11-2 Backward-one-block option, cassette/ diskette 6.23 6-44 

Audit file BAL action program examples 
before-images saved 3.11 3-25 dialog transaction, delayed succession C.4 C-16 
online recovery 3.11 33-25 Fig. C-10 C-18 
prefix area contents Table 12-3 12-48 simple transaction C.2 C-1 
prefix area format Fig. 12-12 12-48 Fig. C-2 C-3 
rolling back updates 3.11 3-25 successive simple transactions C.3 C-4 
unrecoverable errors 12.10 12-47 Fig. C.7 C-16 

AUX-DEVICE-NO field, OMA BAL action programs 
AUX operand, network definition 6.13 6-16 assembling 11.2 11-2 
continuous output 6.20 6-31 calling subprograms 8.4 8-5 
description and use 6.11 6-15 characteristics 2.4 2-11 
displaying screen format 7.13 7-26 interface areas, describing Fig. 2-5 2-9 

interface areas, DSECT names 2.5 2-15 
AUX-FUNCTION field, OMA interface with IMS Fig. 2-7 2-15 

byte setting Table 6-2 6-27 link editing 11.3 11-7 
continuous output 6.20 6-31 structure 2.4 2-9 
description 6.11-.12 6-15 
displaying screen format 7.13 7-26 Basic asembly language (BAL) See BAL action 
downline load program 10.l 10-1 programs. 
line disconnect 10.5 10-13 • output to auxiliary device 6.12 6-15 Before-images 3.11 3-25 

Fig. 6-8 6-16 
Buffer, output 

AUXILIARY-DEVICE-ID field, IMA defining for screen format 7.3 7-7 
auxiliary device number 4.10 4-14 moving length to TEXT-LENGTH field 7.4 7-9 
example use, BAL Fig. 4-11 4-15 parameter. BUILD function 7.4 7-9 
example use, COBOL Fig. 4-10 4-14 parameter, REBUILD function 7.10 7-21 
function 4.10 4-14 parameter, SEND function 6.15 6-18 

AUXILIARY-DEVICE-ID field, OMA 6.11 6-15 BUILD function 
BAL format 7.4 7-9 

Auxiliary devices COBOL formats 7.4 7-9 
identification field in IMA 4.10 4-14 error returns 7.6 7-14 
identification field in OMA 6.11 6-15 example of use, BAL Fig. 7-5 7-12 
input options continuous output 6.23 6-42 example of use, COBOL Fig. 7-4 7-10 
print transfer options, continuous issuing 7.3 7-7 

output 6.19 6-29 restrictions 7.3 7-8 
print/transfer options, screen 

formatting Table 7-1 7-6 
receiving formatted messages 7.13 7-26 
supported for continuous output 6.18 6-26 
supported for screen formatting 7.13 7-26 

• 
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c Common storage area files 5.16 5-62 

CALL function Communications output printer, listing output 
description 1.6 1-14 messages 6.12 6-15 
macroinstruction in BAL 2.4 2-9 
replacing verbs in COBOL Fig. 2-3 2-4 Compiling action programs 
See also function calls. BAL action program with jproc Fig. 11-5 11-6 

BAL action program without jproc Fig. 11-6 11-6 
Cassette auxiliary device compile/link stream with jprocs Fig. 11-9 11-9 

continuous output use 6.23 6-42 compile/link stream without jprocs Fig. 11-10 11-9 
displaying screen format 7.13 7-26 extended COBOL action program 

with jproc Fig. 11-3 11-5 
COBOL action program examples extended COBOL action program 

continuous output Fig. B-25 B-55 without jproc Fig. 11-4 11-5 
dialog transactions, external succession Fig. B-21 B-23 1974 COBOL action program 
output-for-input queueing Fig. B-24 B-50 with jproc Fig. 11-1 11-4 
screen formatted messages Fig. B-23 B-57 1974 COBOL action program 
simple transactions Fig. B-14 B-14 without jproc Fig. 11-2 11-4 

Fig. B-15 B-17 
Fig. B-16 B-21 Configuration specifications 
Fig. B-17 B-25 sample IMS configuration C.5 C-69 

Fig. C-12 C-69 
COBOL action programs TERMINAL section and TERM parameter 6.7 6-10 

calling subprograms 8.3 8-4 • compared to standard COBOL programs 2.2 2-5 Console, sending messages 6.28 6-51 
compiling 11.2 11-2 
COPY library 2.5 2-14 Continuity data area 
differences between extended COBOL and building output message 6.16 6-24 

1974 COBOL Appendix G CONTINUITY-DATA-INC field 3.16 3-37 
interface areas, describing Fig. 2-2 2-3 CONTINUITY-DATA-INPUT-LENGTH field 3.16 3-37 
interface with IMS Fig. 2-6 2-14 CONTINUITY-DATA-OUTPUT-LENGTH field 3.16 3-37 
link editing 11.3 11-7 continuous output use 6.20 6-31 
linkage section 2.1 2-2 find error causes in dump 12.6 12-3l 
restritions 2.3 2-7 IMS use 2.5 2-12 
sharable and nonsharable code 11.2 11-3 
structure 2.1 2-1 CONTUINITY-DATA-AREA-INC field, PIB 3.16 3-36 
volatile data area 11.2 11-3 Fig. 3-17 3-38 

COBOL jproc, use in job streams Fig. 11-1 11-4 CONTINUITY-DATA-INPUT-LENGTH field, PIB 3.16 3-37 
Fig. 11-3 11-5 

CONTITUITY-DATA-OUTPUT-LENGTH field, PIB 3.16 3-37 
COBOL, 1974 American National Standard, 

differences between extended COBOL Appendix G Continuous output 
AUX-FUNCTION byte setting, OMA Table 6-2 6-27 

Coding rules backward-one-block option 6.23 6-44 
BAL action programs 2.4 2-9 COBOL example B.6 B-54 
COBOL action programs 2.1 2-1 Fig. B-25 B-55 
COBOL language restrictions 2.3 2-7 continuing via succession 6.20 6-32 
edit table generator E.2 E-1 delivery notice status codes Table 6-3 6-36 
extended COBOL Appendix G Table 6-4 6-37 
statements and parameters Appendix A devices receiving continuous output 6.18 6-26 

handling delivery notice code 6.23 6-45 • Column number, FCC sequence identifying code 6.23 6-44 
cnordinate values Fig. F-5 F-19 IMS delivery notice code 6.21 6-34 
description F.9 F-18 message and screen size 6.20 6-32 

output-only screen format 7.2 7-3 
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Continuous output (cont) COPY library 

print form 6.19 6-30 COBOL names, 1974 2.5 2-14 
print mode 6.19 6-29 COPY statement 1.6 1-13 
print-transparent mode 6.19 6-28 extended COBOL names 2.5 2-13 
read option 6.23 6-42 interface area format headers 1.6 1-13 
read transparent option 6.23 6-42 
receiving continuous output code B.6 B-63 COPY statement 
recovery after unsuccessful delivery status 6.22 6-36 copying IMA format 4.4. 4-4 
reinitiating continuous output message 6.22 6-35 Fig. 4-2 4-5 
report address option 6.23 6-43 copying OMA format 6.4 6-4 
search-and-position option Table 6-6 6-44 Fig. 6-2 6-5 

6.23 6-44 copying PIB format 3.2 3-3 
search-and-read option 6.23 6-42 use 2.5 2-13 
search-and-read-transparent option 6.23 6-43 
search option Table 6-5 6-43 Cursor, movement and control F.4 F-5 
set control page for screen bypass 6.23 6-45 Table F-1 F-9 
to an auxiliary device 6.19 6-28 
to a terminal 6.19 6-28 
to cassette 6.19 6-28 

6.23 6-42 
to diskette 6.23 6-42 
transfer all 6.19 6-30 
transfer changed 6.19 6-30 
transfer variable 6.19 6-30 
use and configuration 6.17-.20 6-26 • use of AUX-DEVICE-NO indicator 6.20 6-31 
use of AUX-FUNCTION indicator 6.20 6-31 
use of code 6.21 6-34 
use of AUX-DEVICE-NO indicator 6.20 6-31 
use of AUX-FUNCTION indicator 6.20 6-21 
use of code 6.21 6-34 
with output-for-input queueing 6.26 6-49 

CONTINUOUS-OUTPUT-CODE field, OMA 
continuous output code setting 6.21 6-34 
description 6.9 6-13 
example, receiving continuous output code B.6 B-63 

Control stream examples 
assemble BAL action program Fig. 11-5 11-6 

Fig. 11-6 11-6 
compile and link with jprocs Fig. 11-9 11-9 
compile and link without jprocs Fig. 11-10 11-9 
compile extended COBOL action program Fig. 11-3 11-5 

Fig. 11-4 11-5 
compile 74 COBOL action program Fig. 11-1 11-4 

11-2 11-4 
edit table execution Fig. E-2 E-10 
link edit stream using LINK jproc Fig. 11-7 11-7 
online compile and link stream Fig. 11-11 11-11 
standard link edit stream Fig. 11-8 11-8 

COP • See communications output printer. 
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D DELETE function call 
defined files 5.13 5-55 

DAM files indexed files 5.4 5-15 
accessing 5.7 5-28 relative files 5.7 5-28 
preformatting 5.7 5-28 
unlocking files 5.15 5-59 DELIVERED-RECORD-TYPE field See RECORD-
work and record area considerations 5.16 5-61 TYPE field. 

DATA-DEF-REC-NAME field, PIB Delivery notice code 
description and use 3.13 3-32 evaluation when TRANSLAT configured 6.2.2 6-40 
pass name to successor Fig. 3-14 3-33 example of delivery notice scheduling B.6 B-54 

Fig. 3-15 3-34 purpose and use 6.21 6-34 
recover continuous output messages 6.22 6-35 

Data files See files. status codes Table 6-3 6-36 
testing in BAL action program 6.22 6-40 

DATE-TIME-STAMP field, IMA Fig. 6-14 6-47 
description and use 4.8 4-10 testing in COBOL action program 6.22 6-38 
testing input message sequence Fig. 4-8 4-11 Fig. 6-13 6-41 

DDP-MODE field, PIB Destination terminal 
distributed data processing 9.3 9-5 description and use 6.7 6-10 
IMS values returned in PIB 3.19 3-41 identifying screen format 7.3 7-7 
tested after remote transaction 9.8 9-13 output for-input queueing 6.25 6-48 

sending messages to 6.15 6-18 

• Debugging action programs See snap dumps . 
DESTINATION-TERMINAL-ID field, OMA 

DEFINED-FILE-NAME FIELD, PIB description and use 6.7 6-10 
description and use 3.13 3-32 found in snap dump 12.6 12-34 
pass name to successor Fig. 3-14 3-33 

Fig. 3-15 3-34 DETAILED-STATUS-CODE field, PIB 
successive action, access source file 3.13 3-33 codes for all function calls Table D-2 D-2 

Fig. 3-16 3-35 Table D-3 D-3 
Table D-4 D-5 

Defined files Table D-5 D-5 
accessing 5.10 5-44 Table D-6 D-6 
function call formats 5.11 5-45 internal message control 3.6 3-12 
identifiers 5.11 5-45 invalid request error 3.6 3-11 
PIB fields 3.13 3-32 1/0 error 3.6 3-11 
random 1/0 functions 5.13 5-54 screen formatting errors 3.6 3-12 
record types 5.12 5-48 values from main to subprogram 8.3 8-4 
sequential 1/0 functions 5.14 5-56 
status byte returns 5.12 5-52 Detailed status codes 

Table 5-4 5-53 BUILD function 7.6 7-14 
GETLOAD function 10.4 10-11 

Defined record area 2.5 2-13 internal message control errors Table D-5 D-5 
invalid key errors Table D-2 D-2 

Delayed internal succession invalid request errors Table D-3 D-3 
advantages 3.10 3-20 1/0 errors Table D-4 D-5 
description 3.10 3-19 REBUILD function 7.12 7-25 
examples of use Fig. 3-9 3-20 screen formatting errors Table D-6 D-6 
output-only screen 7.2 7-4 SEND function Table 6-1 6-22 
resulting IMS operations Table 3-1 3-24 SETLOAD function 10.3 10-10 

• termination indicator 3.10 3-20 
transaction structure 1.4 1-8 
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F ESETL, defined files 5.14 5-59 

ESETL, indexed files 5.5 5-27 
Fast load feature ESETL, relative files 5.8 5-40 

fast load file 11.4 11-10 GETLOAD 10.4 10-11 
separate action program library 11.4 11-10 GETUP, defined files 5.13 5-54 
use 11.4 11-10 GETUP, indexed files 5.4 5-12 

GETUP relative files 5.7 5-30 
FCC See field control INSERT, defined files 5.13 5-55 

characters. INSERT, indexed files 5.4 5-17 
INSERT, relative files 5.7 5-34 

Field control characters obtaining completion status 3.5 3-10 
example of use F.9 F-18 PUT, defined files 5.13 5-55 
format F.9 F-18 PUT, indexed files 5.4 5-14 
hexadecimal codes, M coordinate Table F-4 F-16 PUT, relative files 5.7 5-30 
hexadecimal codes, N coordinate Fig. F-5 F-19 PUT, sequential files 5.9 5-43 
row and column values Fig. F-5 F-19 random GET, defined files 5.13 5-54 

random GET, indexed files 5.4 5-9 
FIL parameter, edit table input E.3 E-8 random GET, relative files 5.7 5-29 

REBUILD 7.10 7-21 
File allocation map, interpretation and use 12-6 12-29 RETURN, BAL 2.4 2-11 

RETURN, COBOL 2.1 2-4 
Filename RETURN, subprograms 8.3 8-4 

parameter on defined file function call 5.11 5-45 8.4 8-6 
parameter on function call 5.2 5-4 returns from 3.5 3-10 

RUN 10.6 10-14 • Files SEND 6.15 6-18 
accessing defined files 5.10 5-44 sequential GET, defined files 5.14 5-56 
accessing indexed files 5.3 5-8 sequential GET, indexed files 5.5 5-26 
accessing relative files 5.6 5-28 sequential GET, relative files 5.8 5-39 
accessing sequential files 5.9 5-41 sequential GET, sequential files 5.9 5-42 
closing and reopening 5.16 5-60 SETK, indexed files 5.5 5-21 
common storage area 5.16 5-62 SETL, defined files 5.14 5-56 
dynamic allocation of 1/0 areas 5.16 5-60 SETL, indexed files 5.5 5-23 
function calls 5.2 5-3 SETL, relative files 5.8 5-37 
identifying to IMS 5.16 5-60 SETLOAD 10.3 10-10 
IMS supported Table 5-1 5-1 SNAP 12.3 12-7 
1/0 function call summary Table 5-2 5-2 status codes Table D-1 D-2 
logical deletion 5.7 5-32 SUBPROG, BAL 8.4 8-5 
open/close 5.16 5-60 SUBPROG, COBOL 8.3 8-4 
physical deletion 5.7 5-32 successful delivery 5.12 5-52 
preformatting DAM files 5.7 5-28 UNLOCK 5.15 5-59 

5.8 5-36 
shared access 5.5 5-19 Function code, DICE sequence F.4 F-5 
test mode effects on 1/0 5.16 5-61 
See also defined files, indexed files, 

1/0 function calls, relative files, 
sequential files. 

Function calls 
ACTIVATE 9.7 9-11 
BUILD 7.4 7-9 
DELETE, defined files 5.13 5-55 
DELETE, indexed files 5.4 5-15 • DELETE, relative files 5.7 5-32 
detailed status codes Tables D-2 D-2 
determining last successful issued 12.6 12-37 

Table 12-1 12-37 
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G 

GET function call ICAM 
errors, sequential GET 5.5 5-26 continuous output requirements 6.17 6-27 

5.8 5-39 DDP requirements 9.1 9-1 
random for defined files 5.13 5-54 interface during continuous output 6.21 6-34 
random for indexed files 5.4 5-9 labels equated to delivery notice code 6.22 6-37 
random for relative files 5.7 5-29 SEND function considerations 6.15 6-20 
sequential files 5.9 5-42 TCS DSECT 6.22 6-40 
sequential for defined files 5.14 5-56 terminal name 6.7 6-10 
sequential for indexed files 5.5 5-26 
sequential for relative files 5.8 5-39 IMA See input message area. 
status codes returned Table D-1 D-2 

Immediate internal succession 
GETLOAD function call description 3.10 3-17 

COBOL and BAL formats 10.4 10-11 example use Fig. 3-8 3-19 
error-byte definition for rejected load Table 10-1 10-9 files allocated to first program 3.10 3-19 
receiving control after error 10.2 10-8 resulting IMS operations Table 3-1 3-24 
status/ detailed status codes 10.4 10-12 successor programs 3.10 3-18 
successful/unsuccessful message header 10.2 10-8 termination indicator 3.10 3-21 
transfer record 10.2 10-8 transaction structure 1.4 1-5 

GETUP function call IMS 
defined files 5.13 5-54 

• indexed files 5.4 5-12 local 9.1 9-2 
relative files 5.7 5-30 primary 9.1 9-2 
status codes returned Table D-1 D-2 remote 9.1 9-2 

secondary 9.1 9-2 
terms 1.3 1-3 

Indexed files 
accessing 5.3 5-8 
changing access modes 5.5 5-19 
random 1/0 functions 5.4 5-8 
sequential 1/0 functions 5.5 5-19 
shared file access 5.5 5-20 

Indexed sequential access method See !SAM files. 

Initiating terminal 
displaying screen format at 7.14 7-28 
sending output message to 6.14 6-17 

Input message 
delivery notice code 6.21 6-34 
INSIZE parameter 4.2 4-2 
obtaining text length 4.9 4-12 
receiving control sequences 4.11 4-18 
receiving DICE sequences 4.11 4-17 

H receiving from previous program 4.1 4-1 
receiving screen formatted input 4.11 4-19 

HANGUP action program 10.5 10-13 response from remote transaction 9.8 9-13 

• status bytes, screen formats 7.8 7-19 

Hold record locks (H indicator) 3.11 3-28 use of field control characters 4.11 4-16 

Fig. 3-12 3-29 using edit table generator 4.11 4-19 

Table 3-2 3-26 
Appendix E 
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Input message area (IMA) 1/0 error, detailed status codes Table D-4 D-5 

automatic space allocation 4.3 4-3 
AUXILIARY-DEVICE-ID field 4.10 4-14 1/0 function calls 
BAL control header format 4.5 4-6 detailed status codes Table D-2 D-2 

Fig. 4-3 4-6 Table D-3 D-3 
COBOL control header format 4.4 4-4 Table D-4 D-5 

Fig. 4-1 4-4 Table D-5 D-5 
configuring size 4.3 4-2 format 5.2 5-3 
contents 4.6 4-7 parameters 5.2 5-3 
DATE-TIME-STAMP field 4.8 4-10 random for defined files 5.13 5-54 
description 4.1 4-1 random for indexed files 5.4 5-8 
errors returned after unsuccessful random for relative files 5.7 5-28 

remote transaction 9.9 9-14 sequential files 5.9 5-46 
Table 9-1 9-14 sequential for defined files 5.14 5-56 

find error causes in dump 12.6 12-35 sequential for indexed files 5.5 5-19 
general layout 4.2 4-2 sequential for relative files 5.8 5-36 IMS use 2.5 2-12 status codes Table D-1 D-2 
overestimating size 4.3 4-3 summary Table 5-2 5-2 
size 4.3 4-2 See also function calls. 
SOURCE-TERMINAL-ID field 4.7 4-8 
TEXT-LENGTH field 4.9 4-12 ISAM files 

access methods 5.3 5-8 
INSERT function call logical deletion 5.4 5-15 

defined files 5.13 5-55 no changing key field values 5.4 5-13 
positioning parameters on SETL Table 5-35 5-25 • indexed files 5.4 5-17 unlock for 5.15 5-59 

relative files 5.7 5-34 
status codes returned Table D-1 D-2 

INSIZE parameter, configuration 4.2 4-2 

Integrated communications access method See ICAM. 

Interface areas 
description in BAL action program Fig. 2-5 2-9 
description in COBOL action program Fig_ 2-2 2-3 
generated by BAL DSECTs 2.4 2-11 
in CALL SNAP dump 12.3 12-7 
in termination snap dump 12.2 12-4 
relationship to action program 1.6 1-12 

Fig. 1-9 1-12 
single/multithread dump layout differences 12.4 12-9 
use 1.6 1-11 
USING clause 2.1 2-2 

Internal message control errors, detailed status 
codes Table D-5 D-5 

Invalid key errors, detailed status codes Table D-2 D-2 

Invalid request, detailed status codes Table D-3 D-3 

Involuntary termination 3.10 3-22 • See also abnormal termination. 
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J L 

Job control LEN parameter, edit table input E.3 E-6 
assembling BAL action programs 11.2 11-6 
compiling COBOL action programs 11.2 11-4 Line disconnect 10.5 10-13 
edit table generator E.4 E-10 
link editing action programs 11.3 11-7 Link editing action programs 
recompiling and linking 11.5 11-11 LINK jproc format and use 11.3 11-7 
See also control stream examples. object module name G.3 G-2 

standard link edit stream Fig. 11-8 11-8 
Job initiation, RUN function 10.6 10-14 stream using LINK jproc Fig. 11-7 11-7 

JUS parameter, edit table input E.3 E-8 LINK jproc, format and use 11.3 11-7 

Link map 
example link map Fig. 12-9 12-39 
purpose and use 12.7 12-39 

Load code prefix, DLL program 10.2 10-7 

Load library 
fast load requirement 11.4 11-10 
replacing action programs 11.5 11-11 
storing action programs 11.4 11-10 • storing UTS programs 10.1 10-1 

Load module name 11.3 11-7 

Local IMS 9.1 9-2 

K 
Local terminal 

Key display screen format 7.14 7-29 

MIRAM partial key search 5.5 5-23 sending message 9.3 9-6 

parameter for edit table input E.3 E-6 
parameter on defined file function call 5.11 5-45 Locap-name 9.1 9-2 

parameter on function call 5.2 5-3 
LOCK-ROLLBACK-INDICATOR field, PIB 

Key-of-reference automatic record locking 3.11 3-25 

changing 5.5 5-22 before-images 3.11 3-25 

omitting 5.5 5-21 description 3.11 3-25 

parameter on function call 5.2 5-4 found in snap dump 12.6 12-33 

setting 5.5 5-19 holding record locks 3.11 3-28 
lock for update 3.11 3-31 
releasing record locks 3.11 3-28 
rollback prints 3.11 3-25 

Locks 
for update 3.11 3-31 
lock rollback indicator setting 3.11 3-26 
record, automatic 3.11 3-25 
releasing, UNLOCK function 5.15 5-59 

• Logical delete 
defined files 5.13 5-55 
indexed files 5.4 5-15 
relative files 5.7 5-32 
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M N 

M coordinate, DICE sequence N coordinate, DICE sequence 
description F.4 F-5 description F.4 F-5 
use F.5 F-6 use F.5 F-6 

Macro library, format header DSECTs 1.6 1-13 Network definition See ICAM. 

MAN parameter, edit table input E.3 E-8 New rollback point (N indicator) 3.11 3-26 
Fig. 3-10 3-26 

Master parameter, SEND function 6.15 6-18 Table 3-2 3-26 
Fig. 6-9 6-19 

Nonsharable COBOL programs 
Master terminal, sending message 6.15 6-18 link editing 11.3 11-7 

PARAM statement for compile 11.2 11-2 
Master workstation 6.28 6-51 Table 11-1 11-3 

MAX parameter, edit table input E.3 E-8 Normal termination 
default termination value 3.10 3-17 

Message size description 3.10 3-17 
STANDARD-MSG-LINE-LENGTH field 3.14 3-36 N termination indicator 3.10 3-17 
STANDARD-MSG-NUMBER-LINES field 3.14 3-36 resulting IMS operations Table 3-1 3-24 

transaction structure 1.4 1-5 
Messages 

DICE formatted output Fig. F-4 F-16 • input Section 4 
output Section 6 
positioning on screen F.4 F-5 
processing screen formatted 7.2 7-3 
screen formatted Section 7 

MIN parameter, edit table input E.3 E-8 

MIRAM files 
access methods 5.3 5-8 
changing key field values 5.4 5-13 
configuring for random access 5.3 5-8 

5.6 5-28 
file extension 5.7 5-32 
key of reference 5.4 5-9 
logical deletion 5.4 5-15 
multi keyed 5.3 5-8 
partial key search 5.5 5-23 
physical deletion 5.4 5-16 
positioning parameters on SETL Table 5-3 5-25 
sequential 5.9 5-41 
single keyed 5.4 5-15 

Multiple-segment identifier 5.11 5-46 

Multipunch, DICE values G.5 G-6 

• 
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0 IMS use 2.5 2-12 
purpose 6.1 6-1 

Old rollback point (0 indicator) 3.11 3-27 SFS-LOCATION field 6.8 6-12 
Fig. 3-11 3-27 SFS-OPTIONS field 6.8 6-12 
Table 3-2 3-26 SFS-TYPE field 6.8 6-12 

size 6.3 6-3 
OMA See output text description, BAL 6.5 6-8 

message area. text description, COBOL 6.4 6-4 
TEXT-LENGTH fieid 6.10 6-14 

Operator routing 9.2 9-3 
Output status area 

Option indicator defining 7.3-.4 7-7 
coding 7.5 7-10 output validation error codes 7.6 7-15 
input 7.7 7-18 
setting bytes 7.3 7-7 

7.5 7-13 

temporary screen format changes 7.2 7-6 
use instead of REBUILD 7.9 7-21 

Output-for-input queueing 
description and requirements 6.24 6-46 
errors 6-25 6-48 
example action program B.5 B-49 

• Fig. B-24 B-50 
use 6.25 6-47 ' 
with continuous output 6.26 6-49 
with screen bypass device 6.27 6-50 

Output message 
building in CDA 6.16 6-24 
building in input area 6.16 6-24 
building in work area 6.16 6-24 
continuous output 6.19-.20 6-19 
DICE sequences 6.4 6-4 
displayed at source or destination terminal 6.14 6-17 
issuing multiple 6.15 6-18 
listed at auxiliary device 6.14 6-17 
output-for-input queueing 6.26-.27 6-49 
printed as continuous output 6.14 6-17 
queued as input to successor program 6.14 6-17 
screen formatted 7.3 7-8 
sent from work area 6.15 6-18 
to another terminal 6.1 6-1 

Output message area (OMA) 
AUXILIARY-DEVICE-ID field 6.11 6-15 
AUX-DEVICE-NO field 6.13 6-16 
AUX-FUNCTION field 6.12 6-15 
contents and layout 6.2 6-2 
CONTINUOUS-OUTPUT-CODE field 6.9 6-13 
DESTINATION-TERMINAL-ID field 6.7 6-10 • header-format, BAL 6.5 6-6 

Fig. 6-3 6-6 
header format, BAL 6.5 6-6 

Fig. 6-3 6-6 
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Term Reference Page Term Reference Page • p Print mode 
continuous output 6.19 6-28 

PARAM statement, compile write screen formats 
sharable/ nonsharable COBOL to aux-devices 7.13 7-26 

program 11-2 11-3 Table 7-1 7-26 
Table 11-1 11-3 

PRINT NOGEN, BAL instruction 4.5 4-6 
Parameter list 

determining number of Print transparent mode 
parameters passed 12.6 12-37 continuous output 6.19 6-28 

DSECT labels to locate 12.6 12-36 write screen formats to 
location, main to subprogram 8.4 8-5 aux-devices 7.13 7-26 
register 1 contents 2.4 2-10 Table 7-1 7-26 

Partial-key-count, parameter Program information block 
on function call 5.2 5-6 BAL format 3.3 3-5 

Fig. 3-3 3-5 
Physical delete COBOL 1974 PIB format 3.2 3-3 

indexed files 5.4 5-16 Fig. 3-2 3-2 
relative files 5.7 5-33 Contents 3.1 3-1 

3.4 3-8 
PIB See program Fig. 3-1 3-2 

information block. CONTINUITY-DATA-AREA-INC field 3.16 3-~7 
CONTINUITY-DATA-INPUT-

Polled devices, continuous LENGTH field 3.16 3-36 • output 6.22 6-37 CONTINUITY-DATA-OUTPUT-
LENGTH field 3.16 3-37 

POS parameter, edit table DATA-DEF-REC-NAME field 3.13 3-32 
input E.3 E-8 DEFINED-FILE-NAME field 3.13 3-32 

DETAILED-STATUS-CODE field 3.6 3-11 
Position extended COBOL PIB format 3.2 3-3 

parameter on defined file IMS use 2.5 2-12 
function call 5.11 5-45 LOCK-ROLLBACK-INDICATOR 

parameter on function call 5.2 5-7 field 3.11 3-25 
RECORD-TYPE field 3.7 3-13 

PREDICTED-RECORD-TYPE field See RECORD- SOURCE-TERMINAL-CHARS 3.18 3-39 
TYPE field. SUCCESS-UNIT-ID field 3.17 3-37 

STANDARD-MSG-LINE-
Preface control character, LENGTH field 3.14 3-36 

FCC sequence F.9 F-18 STANDARD-MSG-NUMBER-
LINES field 3.14 3-36 

Primary device STATUS-CODE field 3.5 3-8 
delivery notice status SUCCESSOR-ID field 3.8 3-14 

codes returned Table 6-3 6-36 TERMINATION-INDICATOR 
device independent control field 3.10 3-17 

expression Table F-2 F-13 TRANSACTION-ID field 3.12 3-32 
displaying messages 6.11 6-15 WORK-AREA-INC field 3.15 3-36 

WORK-AREA-LENGTH field 3.15 3-36 
Primary IMS 9.1 9-2 

Primary key, update MIRAM 
files 5.3 5-8 

Print form, continuous output 6.19 6-30 • 
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Program status word, to determinJ R 
cause of abnormal termination 
snap 12.8 12-41 Random access 

defined files 5.13 5-54 

Program registers indexed files 5.4 5-8 

abnormal termination snap 12.2 12-3 MIRAM consideration 5.3 5-8 

in termination snap dump 12.2 12-2 relative files 5.7 5-28 

Fig. 12-1 12-2 
voluntary termination snap 12.2 12-3 Read option, cassette/ diskette 6.23 6-42 

PUT function call Read transparent option, 

defined files 5.13 5-55 cassette/ diskette 6.23 6-42 

indexed files 5.4 5-14 

placement in program 5.7 5-31 REBUILD function call 

relative files 5.75-30 COBOL and BAL formats 7.10 7-21 

sequential files 5.9 5-43 description 7.10 7-21 

status codes returned Table D-1 D-2 error returns 7.12 7-25 

example of use, BAL Fig. 7-10 7-22 

example of use, COBOL Fig. 7-9 7-22 

Record area 
ISAM and DAM considerations 5.2 5-5 

parameter on function call 5.2 5-3 

size 5.2 5-5 

• Record-number parameter 5.2 5-5 

RECORD-TYPE field, PIB 
delivered record type 3.7 3-13 

description 3.7 3-13 

predicted record type 3.7 3-13 

predicted record type, 
found 5.12 5-50 

predicted record type, 
not found 5.12 5-49 

skipping to other 
record type 5.12 5-50 

Records 
accessing defined 5.12 5-50 

area size 5.16 5-61 

defined records, types 5.12 5-48 

determining defined record 
type 5.12 5-48 

empty set 5.14 5-57 

locking 3.11 3-25 

retrieving logically deleted, 
indexed 5.4 5-11 

retrieving logically deleted, 
relative 5.7 5-29 

selecting record areas 5.14 5-57 

unlock function 5.15 5-59 

• Recovery 
audit file 12.10 12-46 

online file recovery 12.10 12-46 
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Term Reference Page Term Reference Page • 
Reentrant code Rollback 

definition 1.5 1-9 abnormal termination 3.10 3-21 
subprograms 8.2 8-2 automatic file 12.10 12-46 

establishing rollback 
Register point 3.11 3-25 

assigning interface areas 2.4 2-9 LOCK-ROLLBACK-INDICATOR 
contents for subprogram 8.4 8-5 field 3.11 3-25 
parameter list, register 1 2.4 2-10 

Relative files 
Rollback points 3.11 3-25 

accessing 5.6 5-28 Row number, FCC sequence 
random 1/0 functions 5.7 5-28 coordinate values Fig. F-5 F-19 
sequential 1/0 functions 5.8 5-36 description F-9 F-18 
shared file access 5.8 5-36 

RUN fucntion call 10.6 10-14 
Relative position, DICE sequence F.5 F-7 

Release record locks 
(R indicator) 3.11 3-28 

Fig. 3-13 3-30 
Table 3-2 3-26 

Remote IMS 9.1 9-2 

Remote transaction • DDP-mode field, PIB 3.19 3-41 
error returns 9.9 9-14 
initiating 9.7 9-11 
operator-initiated 9.4 9-6 
processing 9.3 9-5 
program-initiated 9.5 9-7 
receiving response message 9.8 9-13 
status 3.19 3-41 
unsuccessful 9.9 9-14 

Replenish screen 7.10 7-21 

Report address option, 
cassette/ diskette 6.23 6-43 

RETURN function 
after REBUILD function 7.9 7-20 
BAL action program 2.4 2-11 
COBOL action program 2.1 2-1 
description 2.1 2-4 
issuing output messages 6.1 6-1 
not issued after ACTIVATE 9.7 9-12 
screen formatted messages 7.2 7-4 
sending message at end of action 6.14 6-17 
subprogram, BAL 8.4 8-5 
subprogram, COBOL 8.3 8-4 
versus SEND functions 6.16 6-24 

• 
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s output message size 6.3 6-3 

process screen formatted 

Screen bypass device, output- messages 7.2 7-3 

for-input queueing 6.27 6-50 REBUILD function call 7.10 7-21 

receive screen formatted 

Screen format services input 4.11 4-16 

configuration 7.1 7-2 using screen format 

data management considerations 7.1 7-1 services 7.1 7-1 

requirements 7.1 7-1 validate input data 7.8 7-19 

terminal restrictions 7.1 7-1 

terminals supporting 7.1 7-1 Search-and-position option, 

See also screen formats, cassette/ diskette 6.23 6-42 

screen formatting. 
Search-and-read option, 

Screen formats cassette/ diskette 6.23 6-42 

build menu screen B.4 B-36 
building error screen 7.2 7-5 Search-and-read transparent, 

display at initiating cassette/ diskette 6.23 6-42 

terminal 7.14 7-28 
display at local terminal 7.14 7-29 Secondary IMS 9.1 9-2 

display error format 7.9 7-20 
display screen format 7.3 7-7 Select character, DICE 

display screen format, BAL Fig. 7-5 7-12 sequence F.4 F-5 

display screen format, COBOL Fig. 7-4 7-10 

• display transaction code Fig. 7.8 7-18 SEND function 

example action program Fig.B-23 B-37 format and description 6.15 6-18 

identifying 7.3 7-7 in distributed data processing 7.14 7-28 

input fields replenished 7.2 7-6 issue multiple output messages 6.15 6-18 

input/output use 7.2 7-3 master parameter 6.15 6-18 

input validation 7.2 7-5 Fig. 6-9 6-19 

making temporary changes 7.2 7-6 output-for-input queueing 6.24-.25 6-46 

output display constants 7.2 7-3 output message to another 

output-only use 7.2 7-3 terminal 6.1 6-1 

print/transfer options Table 7-1 7-26 6.15 6-18 

replenish screen 7.9 7-20 Fig. 6-10 6-20 

send to aux-devices 7.13 7-26 requirements for use 6.15 6-20 

setting text length 7.3 7-7 send message from work area 6.15 6-18 

variable data 7.2 7-3 status/ detailed status 
codes returned Table 6-1 6-22 

Screen formatting versus RETURN function 6.16 6-24 

BUILD function call 7.4 7-9 with screen formatted 

build in dynamic main messages 7.2 7-4 

storage 7.5 7-13 

creation and use of SEP parameter, edit table input E.3 E-5 

screen formats 7.1 7-1 
Fig. 7-1 7-2 Sequential access 

display error screen in DDP 7.14 7-30 defined files 5.14 5-56 

display screen format, BAL Fig. 7-5 7-12 indexed files 5.5 5-19 

display screen format, COBOL Fig. 7-4 7-10 relative files (MIRAM) 5.8 5-36 

input validation error codes 7.8 7-19 sequential tiles 5.9 5-41 

output message, SFS-
LOCATION field 6.8 6-12 Sequential files 

• output message, SFS· accessing 5.9 5-41 

TYPE field 6.8 6-12 1/0 functions 5.9 5-41 
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Term Reference Page Term Reference Page • Serially reusable code termination snap dump 12.1 12-1 
definition 1.5 1-9 12.6 12-29 
subprograms 8.2 8-2 termination snap dump 

layout Fig. 12-1 12-2 
SETK function call 

indexed files 5.5 5-21 Snap termination indicator 
status codes returned Table D-1 D-2 description 3.10 3-22 

displaying error codes 
SETL function call at terminal 3.10 3-23 

defined files 5.14 5-56 resulting IMS operations Table 3-1 3-24 
errors 5.8 5-38 successor-id 3.10 3-22 
indexed files 5.5 5-23 voluntary termination 3.10 3-22 
relative files 5.8 5-37 
status codes returned Table D-1 D-2 Source terminal 

characteristics 3.18 3-39 
SETLOAD function call identifying 4.7 4-8 

COBOL and BAL formats 10.3 10-10 types 3.18 3-39 
program control after DLL 10.2 10-8 
status/detailed status codes 10.3 10-10 SOURCE-TERMINAL-CHARS field, PIB 

example use 3.18 3-40 
SFS-OPTIONS field, OMA terminal attributes 3.18 3-41 

clearing SFS-LOCATION 7.3 7-8 terminal types 3.18 3-39 
description 6.8 6-12 
SFS-LOCATION field values 6.8 6-12 SOURCE-TERMINAL-ID field, IMA 
SFS-TYPE field values 6.8 6-12 contains locap-name, DDP 9.3 9-5 

defining terminal to ICAM Fig. 4-6 4-8 • Sharable code example coding Fig. 4-7 4-9 
definition 1.5 1-9 testing 4.7 4-9 
PARAM statement for 

COBOL 11.2 11-3 STANDARD-MSG-LINE-LENGTH field, 
use of working-storage PIB 3.14 3-36 

section 2.1 2-1 
Fig. 2-1 2-2 STANDARD-MSG-NUMBER-LINES field, 

volatile data area 11.2 11-2 PIB 3.14 3-36 

Shared code parameter 11.2 11-2 Status byte returns, defined 
files 5.12 5-52 

Snap dumps Table 5-4 5-53 
abnormal snap dump analysis 12.8 12-41 
analysis of termination snap 12.6 12-7 STATUS-CODE field, PIB 
CALL SNAP dump 12.1 12-1 description 3.5 3-8 

12.3 12-6 invalid request 1/0 errors 3.5 3-10 
CALL SNAP dump layout Fig. 12-3 12-6 receiving error returns 3.5 3-10 
edited/unedited dumps 12.1 12-1 status codes, 1/0 function 
error code interpretation 12.8 12-41 calls Table D-1 D-2 
error codes in PIB 12.6 12-33 testing in BAL action program Fig. 3-5 3-9 
example program to testing in COBOL action program Fig. 3-4 3-9 

generate snaps Fig. 12-7 12-22 values and meanings 3.5 3-8 
locate bad instruction values from main to subprogram 8.3 8-4 

address 12.8 12-41 
sample abnormal termination 

snap Fig. 12-10 12-42 
sample CALL SNAP dump Fig. 12-11 12-44 • sample termination snap 

dump Fig. 12-8 12-30 
SNAP function call format 12.3 12-7 
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Status codes Successor action program 
1/0 function calls Table D-1 D-2 continuous output 6.20 6-32 
BUILD function 7.6 7-14 example formatted input 
GETLOAD function 10.4 10-11 fields Fig. 7-6 7-14 
meanings 3.5 3-8 Fig. 7-7 7-17 
output delivery notice codes Table 6-3 6-36 identifying 3.8 3-14 
REBUILD function 7.12 7-25 receiving defined file 
SEND function Table 6-1 6-22 name Fig. 3-14 3-33 
SETLOAD function 10.3 10-10 receiving delivery notice 

code 6.21 6-35 
Subcode, data management error 3.6 3-11 receiving formatted input 7.7 7-16 

remote transaction 9.8 9-13 
SUBPROG function call 

BAL format 8.4 8-5 SUCCESSOR-ID field, PIB 
COBOL format 8.3 8-4 continuous output 6.20 6-32 
description 8.3 8-4 interpretation with 

termination indicators 3.8 3-14 

Subprograms description 3.8 3-14 

calling/ called program displaying error codes 3.9 3-14 

languages 8.2 8-3 Fig. 3-6 3-15 

example application Fig. 8-1 8-8 use 3.9 3-14 
Fig. 8-2 8-10 with subprograms 3.8 3-14 

interface with action programs 8.2 8-3 
not recompiled online 11.5 11-11 

• parameter list location 8.4 8-5 
reentrant 8.2 8-2 
register contents 8.4 8-5 
save status/ detailed status, 

BAL program 8.4 8-6 
save status/ detailed status, 

COBOL program 8.3 8-4 
serially reusable 8.2 8-2 
SUBPROG function call, 

BAL format 8.4 8-5 
SUBPROG function call, 

COBOL format 8.3 8-4 
successor-id, BAL subprogram 8.4 8-5 
use 8.2 8-1 

SUCCESS-UNIT-ID field, PIB 3.17 3-37 

Succession 
definition 1.4 1-5 
delayed internal 1.4 1-7 

Fig. 1-5 1-7 
external 1.4 1-6 

Fig. 1-4 1-6 
immediate internal 1.4 1-7 

Fig. 1-6 1-7 
SUCCESSOR-ID field, PIB 3.8 3-14 

• 
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control block. 

res DSECT 6.22 6-40 
Thread control block 

rcT See terminal find action program load 
control table. area errors 12.6 12-36 

locations in dumps 12.2 12-4 
rerminal control table, snap multithread format Fig. 12-5 12-14 

dump format 12.2 12-2 single-thread format Fig_ 12-4 12-10 
Fig. 12-6 12-16 termination snap dump Fig. 12-1 12-2 

r erminal printer 6.12 6-15 TP See terminal 
printer. 

Terminals 
attributes 3.18 3-41 Transactions 
DESTINATION-TERMINAL-ID field 6.7 6-10 code 1.3 1-4 
names, configuration 6.7 6-10 definition 1.3 1-3 
names, network definition 6.7 6-10 dialog Fig. 1-2 1-4 
SOURCE-TERMINAL-CHARS field 3.18 3-39 dynamic structure 1.4 1-8 
supporting screen format services 7.1 7-1 Fig. 1-7 1-8 
types 3.18 3-39 local 9.1 9-2 

processing 1.3 1-3 
Termination program-initiated 9.5 9-7 

involuntary 3.10 3-22 remote 9.3 9-5 
normal Fig. 1-3 1-6 simple Fig. 1-1 1-3 • snap dump 12.1-.2 12-1 structure 1.4 1-5 

12.6 12-29 termination types 1.4 1-5 
Fig. 12-1 12-2 

types 1.4 1-5 Transaction code 
types allowed, formatted input 7.7 7-16 definition 1.3 1-3 
types allowed, program-initiated dialog 1.3 1-4 

transactions 9.5 9-8 edit table consideration E.3 E-5 
voluntary 3.0 3-21 screen formatted message 7.2 7-3 

single-thread IMS 1.3 1-4 
TERMINATION-INDICATOR field, PIB 

default value 3.10 3-17 TRANSACTION-ID field, PIB 3.12 3-22 
description all indicator values 3.10 3-17 
in snap dump 12.6 12-33 Transfer all, continuous output 6.19 6-30 
involuntary termination 3.10 3-22 
resulting IMS operations 3.10 3-24 Tran sf er changed, continuous output 6.19 6-30 
summary of indicators Table 3-1 3-24 
voluntary termination 3.10 3-21 Transfer record 10.2 10-8 

TEXT-LENGTH field, IMA Transfer variable, continuous output 6.19 6-30 
example testing Fig. 4-9 4-13 
function 4.9 4-12 TYP parameter, edit table input E.3 E-8 
qualifying as data name 4.9 4-12 

TEXT-LENGTH field, OMA 
additional bytes required 6.10 6-14 
description 6.10 6-14 
found in snap dump 12.6 12-34 
OUTSIZE parameter on 

configuration 6.10 6-14 • 
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u w 
Unedited snap dump 12.1 12-1 Work area 

action program use 2.5 2-12 
UNLOCK function call 5.15 5-59 storage media considerations 5.16 5-61 

to build output messages 6.16 6-24 
Unpolled devices, continuous output 6.22 6-37 to find error causes in dump 12.6 12-35 

to send output message 6.15 6-18 
to transfer contents to 

subprogram 8.3 8-4 
WORK-AREA-INC field 3.15 3-36 
WORK-AREA-LENGTH field 3.15 3-36 

v 
WORK-AREA-INC field, PIB 3.15 3-36 

Variable data 
defining area 7.3 7-7 WORK-AREA-LENGTH field, PIB 3.15 3-36 
example Fig. 7-2 7-3 
screen formatted messages 7.2 7-3 

Variable fields, screen formatting 
error screens 7.10 7-21 
example displaying transaction code Fig. 7-8 7-19 
input. input/ouput, or 

output only 7.2 7-3 

• 7.4 7-9 
input validation error codes 7.8 7-19 
output validation error codes 7.6 7-14 
transaction code as variable 

field 7.7 7-17 

Volatile data area 
configuration specification 11.2 11-3 
description 11.2 11-3 
shared code differences in dump 12.4 12-9 

Voluntary termination 3.10 3-21 
See also abnormal termination . 

• 
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ZA#CONT field, OMA 6.9 6-13 ZA#PSIND field, PIB 3.10 3-17 

ZA#DDPMD, PIB ZA#PTID field, PIB 3.12 3-32 
description 3.19 3-41 
tested after remote transaction 9.8 9-13 ZA#PWA field, PIB 3.15 3-36 

ZA#DPIB DSECT ZA#PWAI field, PIB 3.15 3-36 
contents Fig. 3-3 3-5 
generation 3.3 3-5 ZA#SFLOC field, OMA 6.8 6-12 

ZA#DTE field, PIB 3.17 3-37 ZA#SFTYP field, OMA 6.8 6-12 

ZA#IDEV field, IMA 4.10 4-14 ZA#TATTR field, PIB 3.18 3-41 

ZA#IDTS field, IMA 4.8 4-10 ZA#TME field, PIB 3.17 3-37 

ZA#IMH DSECT ZA#TTTYP field, PIB 3.18 3-39 
contents Fig. 4-3 4-6 
generation 4.5 4-6 ZG#CALL macroinstruction 2.4 2-11 
PRINT NOGEN 4.5 4-6 

ZM#DIMH macroinstruction 4.5 4-6 
ZA#ISTID field, IMA 4.7 4-8 

ZM#DOMH macroinstruction 6.5 6-7 • ZA#ITL field, IMA 4.9 4-12 
ZM#DPIB macroinstruction 3.3 3-5 

ZA#OAUX field, OMA 6.11-.12 6-15 
ZUKLOD action program 10.1 10-1 

ZA#ODTID field, OMA 6.7 6-10 
ZZPCH command 11.5 11-11 

ZA#OSFSO field, OMA 6.8 6-12 

ZA#OTL field, OMA 6.10 6-14 

ZA#PCDI field, PIB 3.16 3-37 

ZA#PCDIN field, PIB 3.16 3-37 

ZA#PCDO field, PIB 3.16 3-37 

ZA#PDDRN field, PIB 3.13 3-32 

ZA#PDFN field, PIB 3.13 3-32 

ZA#PDSC field, PIB 3.6 3-11 

ZA#PLRI field, PIB 3.11 3-25 

ZA#PMLL field, PIB 3.14 3-36 

ZA#PMNL field, PIB 3.14 3-36 

ZA#PSC field, PIB 3.5 3-8 • 
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