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PREFACE 

Intercomm is a state-of-the-art teleprocessing monitor system 
executing on the IBM System/370 family of computers and operating under 
the control of IBM Operating Systems (MVS/370, XA and ESA). ,Intercomm 
monitors the transmission of messages to and fr~m terminal~, concurrent 
message processing, centralized access to I/O~files, and. - the routine 
utility operations of editing input messages, and for,matting output 
messages, as required. 

:':,.1:' .~. The PL/l Programmers Guide explains the organiza~ion of Int:er~omm 
from the application programmer's point of view and' illustra,tes ' the 
procedures for creating PL/l ,application programs and integrating them 
into the Intercomm environment. 

Syntax used in describing the coding of JCL or application 
program statements is: 

j • ' 

• {} A pair of braces indicates th~, presence of a choice: 
code elements contained ~ith~n the braces represent 
alternatives, one~ of which must, be cho~e.n. The braces 
are not to be coded. 

• [1 A pair of brackets indicates an optional parameter which 
may be omitted .depending on a'ccess requirements as 
described in the acc?mpanying text. The brackets are not 
to be coded, 

• A parameter consisting partially or solely of lower case 
letters represents the generic (Intercomm) name of the value. 
The programmer must subs~itute the actual name used for 
defining the data area ,wi.thj:n,the,,:;,p.ecifi~ program, 

• • '. '- •• ".' ~ ~ '. - " • <. - .. 

. , ..'.. '1 

As a prerequisite to this manual,r't isas~wned that the user is 
familiar with the Intercomm Concepts and Facilities Manual. The 
following manuals describe in further detail facilities referenced in 
this manual: 

• Message Mapping Utilities 

• Utilities Users Guide 

• Store/Fetch Facility Users Guide 

.' Dynamic Data Queuing -Facility' .... 

~'~ .;.. .i.:;, :1 ,:~! :! 1: ~ { 

• ~J' ~ -: ~.1£::'~.( -~:~:~"i ;',-''' i. ~ '-.~ 

• :~~~~:~~Y:~*:iri~~n t" 
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Chapter 1 

INTRODUCTORY CONCEPTS OF ON-LINE SYSTEMS 

1.1 INTRODUCTION 

The objective of most on-line systems is to reduce the time 
factor from source of input data to the results of data processing. 
Typical on-line systems applications in the business environment are: 

• Data Collection 

Transactions may be edited partially on receipt, batch totals 
may be transmitted and verified, but the bulk of processing 
of the collected data takes place in the batch mode off-line. 

• Inquiry/Update Systems 

Transactions are processed immediately to retrieve and/or 
update information in an on-line data base. 

• Message Switching 

Transactions consist of administrative data to be rerouted to 
other terminals in the system. 

On-line systems are characterized by a mode of operation which is 
nonscheduled and transaction-oriented. An operator at a terminal 
remote from the data processing center enters a transaction (unit of 
work) by transmitting a message over communication facilities. Each 
individual transaction is processed immediately, as opposed to batch 
systems. where transactions are accumulated for processing on a 
periodic basis (monthly. daily, etc.). 

Online systems are designed to satisfy a response time 
requirement which is the elapsed time between a request for processing 
of an input message from a terminal to receipt of an acknowledgement, 
or response to that input message (completion of a transaction). 

1.2 THE ON-LINE SYSTEM ENVIRONMENT 

Typical on-line message processing application programs operate 
on one transaction at a time as they come in from terminals. 
Application programs are usually designed to process only one type of 
transaction, and the whole environment can be said to be transaction 
oriented. Input messages can be processed as received, in any order, 
and the files to be referenced should not be read from beginning to end 
for each transaction. Instead, the records in files are accessed 
directly, either through a specific key or some form of cross-reference 
look-up. 

1 



Chapter 1 Introductory Concepts of Online Systems 

A few applications might require some sequential or list 
processing of a file, and while this is possible, message processing 
times for such applications would tend to be high. 

Figure 1 shows a computer system schematic depicting a memory 
layout with an on-line system such as Intercomm, operating in a region 
or address space as a job under an operating system such as IBM's MVS. 
The on-line system has its own Transaction Monitor which schedules the 
activation of transaction processing according to the varying demands 
in message traffic. 

TRANSACTION 
DEVICES 

Figure 1. 

COMPUTER PROCESSOR 

OPERATING SYSTEM 

ON-LINE OTHER 
SYSTEM JOBS 
MONITOR I ------------

TRANSACTION 

I TYPE A 
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I ___ M"* ___ "' ___ 
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I L RETRIEVY 
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TRANSACTION 
TYPE n ... 
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On-line Transaction Processing in a 
Multiprogramming Environment 
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Chapter 1 Introductory Concepts of Online Systems 

The transaction processing programs do not conduct input or 
output operations with the terminals. This function is provided by the 
on-line system, which reads input messages from terminals and saves 
them (queues them) until the appropriate processing program can be 
activated (scheduled). The message is then retrieved from the queue 
and passed directly to the processing program by the Monitor. The 
processing program then requests the Monitor to queue its output 
response message, and the Monitor handles the terminal output function. 

1.3 BATCH ENVIRONMENT VS. ON-LINE ENVIRONMENT 

The classical batch processing system flow of 
input/process/output can be expanded to include message queuing and 
retrieving in the on-line environment. However, the typical on-line 
application program need only be concerned with actual transaction 
processing, because the on-line system does the rest. Figure 2 
summarizes some of the differences between batch and on-line 
environments. 

'----------~------------------.------------------~ Batch 

Scheduled input 

Single-application job 

Delayed processing of transactions 
in batches by type 

Transaction input, processing, and 
output controlled by processing 
program logic 

Online 

Unscheduled input 

Multiple-application job 

Immediate processing of individual 
transactions by type 

Terminal input/output events are 
asynchronous to the processing 
program 

Figure 2. Differences Between Batch and On-line Environments 
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Chapter 1 Introductory Concepts of Online Systems 

1.4 SINGLE-THREAD VS. MULTITHREAD PROCESSING 

In the on-line environment, the logical path of a program in 
execution is called a thread. A single-thread system processes one 
message at a time. However, in a multiple application environment, 
message volume is such that all message traffic could not be adequately 
serviced in a single-thread mode. Large queues (waiting lines) tend to 
develop because messages arrive faster than they can be processed. To 
alleviate this problem and improve system throughput, the delay time in 
the processing of one message waiting for an I/O operation may be used 
for simultaneously processing another message. In this way, several 
message processing logic paths, or threads, may be active at once. 
This is referred to as multithreading. 

Multithreading is coordinated by the Transaction Monitor, and, 
depending on message traffic, can occur between two or more programs or 
within a single program. 

To illustrate this, let us assume that we have two transaction 
processing programs, A and B, and that three messages have arrived for 
processing; two A- type transactions and one B-type transaction. 
Programs A and B both require access to records in a file, affording an 
opportunity for some processing overlap or multithreading. 
Multithreading would occur between programs A and B if while program A 
is waiting for file retrieval, program B is activated by the Monitor to 
carry out its message processing. However, if program A were 
reentrant, that is, written in such a way that it could handle more 
than one thread at a time, then multithreading could also occur within 
program A. This means that while reentrant program A is waiting for a 
file retrieval for the processing of one message, it may be activated 
again to carry out the parallel processing of a second, or nth, 
message. Figure 3 illustrates these concepts. 

4 
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Chapter 1 Introductory Concepts of Online Systems 

1.5 PROGRAM FUNCTIONS IN THE ON-LINE ENVIRONMENT 

An on-line system consists of programs to serve four different 
functions: 

• Line Control and Terminal Control 

Servicing input requests from the various terminal types 
including transmission error recovery 

Directing output to the various terminal types including 
transmission error recovery 

Intercepting 
devices, and 
operational 

and storing messages to non-operational 
retrieval of messages when devices become 

Translation of messages to and from terminal transmission 
code and EBCDIC code for processing 

• Message Processing Control 

Queuing new input messages until the associated message 
processing program is scheduled for execution 

Scheduling message processing programs to obtain best 
system throughput for message traffic 

Controlling multithread operation for concurrent 
processing of several messages 

Centralizing data file 
operations and provide 
during file updates 

• System~ Operation Control 

accesses to eliminate redundant 
exclusive control over records 

Securi ty checking functions to restrict certain 
transactions to ~pecific operators and/or terminals, and 
to prevent access to unauthorized functions/files. 

Logging (journaling) of all message traffic 

Checkpointing, Message Restart, File Recovery and 
Backout-On-The-Fly (dynamic file backout) facilities 

Cancellation of message processing programs when a .. 
program check or program loop occurs 

Collect and display system statistics 

Display and modify system status 
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Chapter 1 Introductory Concepts of Online Systems 

1. 5.1 

• Message (Transaction) Processing 

Edi ting text data from terminal input. including format 
conversion and content editing of individual fields 

Retrieval and updating of data from on-line files or data 
bases 

Preparation of response (output) messages to terminals 

Queuing of response messages for output to terminals 

Monitor Control Functions 

The Intercomm System provides complete facilities for: 

• Line control and terminal control 

• Message processing control 

• Systems operation control 

1.5.2 Application Processing Functions 

Transaction processing logic lies within the coding domain of the 
application programmer. Intercomm provides the following message and 
file handling support: 

• Format conversion and editing of input fields 

• Centralized control of data files 

• Format conversion and placement of constant and variable 
information in response messages and terminal displays 

• Queuing of messages (for the same or another terminal, or 
another application) 

The installation-dependent application logic functions then need 
include only the following: 

• Content editing of individual input message fields 

• Retrieval and updating of data from on-line files 

• Selection of individual fields for the output message(s) 

7 
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Chapter 2 

MESSAGE PROCESSING AND CONTROL UNDER INTERCOMM 

2.1 THE INTERCOMM ENVIRONMENT 

Intercomm operates under MVS as a job in a region or address 
space. The job is loaded at the beginning of on-line operations and 
continues to operate until the terminal network is closed down. 
Intercomm contains many system programs and application subsystems. 
Intercomm system programs include the Monitor and other subprograms to 
handle such things as terminal and peripheral I/O operations. 
Subsystems are message processing application programs activated by the 
moni tor. The term "subsystem" includes both application-oriented 
message processing programs written. by users and Intercomm system 
command processing and utility programs. The Intercomm region contains 
the execution module itself plus dynamically allocated storage or work 
space, as illustrated in Figure 4. 

TO 
ON-LINE 
TERMINALS COMPUTER 

OPERATING SYSTEH 

REGIONS 

SYSTEM 
I PROGRAHS 
N - - - -
T 
E MESSAGE 
R PROCESSING 
C SUBSYSTEMS 
0 ------------
M DYNAMIC 
M WORK 

AREAS 

Figure 4. The Intercomm Environment 
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Chapter 2 Message Processing and 
Control Under Intercomm 

The system programs are time- or event-driven; the subsystems are 
message-driven. The Intercomm Monitor calls system programs to handle 
events and exceptional conditions as they occur, for example, terminal 
and peripheral I/O interrupts, time-dependent processing, excessive 
message traffic, and system operator commands. 

A subsystem, on the other hand, is called by the system monitor 
when there are messages queued for it, and it has been scheduled for 
execution. Subsystems, while executing, can call user subroutines or 
call system programs to perform services, such as accessing data files 
and queuing messages for output or additional processing by other 
subsystems. Figure 5 shows that called system programs and user 
subroutines will always return to the calling subsystem (or 
subroutine), just as the subsystem itself, executing as a subroutine of 
Intercomm, must always return to the system monitor that originally 
activated it. 

SYSTEM PROGRAMS 

MONITOR .... 
CALL SUBAA 

. 

. 
....". SYSX ~ ~ 

.~ 

Fli 

TRANSACTION SUBSYSTEMS 

PROGRAM AA 
ENTRY AA 

CALL SYSX .. 
JII""". 

CALL AB 
~ 

.~ 

END 

SYBSYSTEM 
AA 

r+ PROGRAM AB 

CALL AC-
~ 

~ 

~ PROGRAM AC 

SUBSYSTEM 
nn 

Figure 5. Intercomm Control Sequence 
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Chapter 2 Message Processing and 
Control Under Intercomm 

2.2 SYSTEM COMPONENTS 

On-line system component programs are often categorized as 
resident or nonresident, system or user, but typical on-line 
terminology also distinguishes between Front End and Back End system 
components. 

2.2.1 Front End 

The Front End communicates with and monitors all terminals in the 
network. It receives and sends messages, checks validity, performs 
security checking if specified, and accomplishes appropriate code 
translation. The Front End communicates with the Intercomm message 
proces sing Back End via input message queuing and output message 
dequeuing routines. Although Intercomm has its own VTAM Front End, it 
can also interface with other software Front Ends such as TeAM and 
BTAM. 

2.2.2 Back End 

The Back End accomplishes all message processing control, system 
operation control, and processing of individual messages. It is, 
essentially, the "director" of the entire on-line system operation. 

The Front End and the Monitor portion of the Back End are always 
resident, whereas message processing subsystems can be any combination 
of resident and loadable. (See Figure 6.) The decision to make a 
message processing subsystem permanently resident, or loadable, is 
based upon the trade-offs between response time, frequency of use, and 
total system core storage requirements. 

11 



Chapter 2 Message Processing and 
Control Under Intercomm 

2.3 SYSTEM PROGRAMS 

Intercomm system programs are written in Assembler language and 
include the Monitor, File Handler, high-level language interface 
routines to maintain reentrancy, and message processing service 
routines. 

The Monitor interfaces with the Front End via message queues and 
controls the processing of messages by subsystems. It is essentially a 
traffic director, analyzing message traffic and scheduling subsystems 
based upon traffic volume and priority criteria. The Monitor has four 
key components: 

• The TP queuing interface, which communicates with the Front 
End to dequeue input messages or to queue output messages 
created by subsystems. 

• The Subsys tem Controller, which schedules, loads and 
activates the application subsystems, and performs clean up 
processing when the subsystem returns. 

• The Dispatcher, which controls the execution of all events in 
the system to accomplish multithreading. 

• The Resource Manager, which allocates/deallocates and 
controls dynamic resources (such as core storage) used by 
system and application programs. 

The File Handler is the central Intercomm routine where all 
peripheral I/O service for data files is controlled. The File Handler 
issues OPENs, CLOSEs, GETs, PUTs, READs, and WRITEs via the operating 
system data management facility. Subsystems merely call an appropriate 
File Handler routine. Therefore, all access methods supported by 
Intercomm are available to any subsystem program, regardless of the 
programming language used. The File Handler maintains a single set of 
control blocks for each file defined to it via standard Job Control 
Language Data Definition statements, and all programs share this one 
set of control blocks. Intercomm can control overlapping of peripheral 
I/O processing, as well as provide standardized error analysis. A file 
is usually opened only once during an on-line session: at system 
startup (optional), or if not, then at the time the first I/O is 
requested. Since files can be accessed concurrently by different 
subsystems, an exclusive control feature is provided to eliminate 
difficulties arising when two or more subsystems (or subsystem threads) 
attempt to update the same record at the same time. 

Language interface routines are described in Chapter 3. 

12 



Chapter 2 Message Processing and 
Control Under Intercomm 

R FRONT-END 
E 
S --------------------------------------------------------------------
I 
D BACK-END 
E 
N 
T SYSTEM PROGRAMS 

I Monitor 
N 
T File Handler 
E 
R Message Service Routines: 
C 
o 
M 
M 

M 
o 
N 
I 
T 
o 
R 

Mapping Utilities 
Fesend 
Logput 
Message Collection 

Language Interface Routines 

SUBSYSTEMS 

Figure 6. 

Intercornm supplied: 

Output Utility 
Change/Display Utility 
Paging Facility 

User Applications: 

Intercornm System Components 
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Chapter 2 Message Processing and 
Control Under Intercomm 

The basic message processing service routines are: 

• FESEND- -which passes an output message to the Front End for 
transmission to a terminal. 

• LOGPUT- -which copies a message onto the system log whenever 
called by a system program or user subsystem. 

• MESSAGE COLLECTION - -which handles the queuing and de queuing 
of all messages destined for subsystems. 

Intercomm provides service routines to convert terminal-dependent 
input messages to a terminal- independent form for application 
processing. This transformation includes removal of terminal-dependent 
control characters and conversion of numeric data fields to fixed 
decimal or binary form, if required. Similarly, for output messages, 
service routines provide transformation from terminal-independent 
results of application subsystem processing to terminal-dependent 
messages for transmission. This includes insertion of terminal­
dependent control characters, conversion of numeric fields to character 
format, if required, and inclusion of title information, if specified. 
Each of these routines function via user-specified descriptions 
(tables) of input and output message formats. These service routines 
are: 

• Message Mapping Utilities 

This is a set of service routines called by an application' 
program to perform the device - dependent transformations ...", 
specified by the user for both input and output messages. 
Validity checking, conversion, justification and 
padding/truncation of data fields is also performed. This 
utility also executes output message disposition 
(queuing/spooling), if requested. 

• Edit Utility 

This is a service routine called by the Monitor to process 
input messages, performing device-dependent transformations, 
and field validity checking, conversion and padding according 
to user-specified editing characteristics. 

• Output Utility 

This is a service routine executing as a subsystem to process 
output messages by performing device-dependent 
transformations, and then pass the messages to the Front End. 

For detailed documentation of these facilities, see Message 
Mapping Utilities and the Utilities Users Guide. 
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Chapter 2 Message Processing and 
Control Under Intercomm 

Other service routines of the Intercomm system for processing 
requests associated with special subsystem design requirements are: 

• Store/Fetch 

This facility allows a subsystem to save and retrieve a 
temporary or permanent data string identified by a 
user-defined key. One or more subsystems can access each 
stored data string. (See Store/Fetch Facility.) 

• Dynamic Data Queuing (DDQ) 

• 

• 

This facility allows a subsystem to save and retrieve a set 
of related data strings (a data queue) identified by a 
user-defined name. One or more subsystems can access each 
DDQ which may be transient or permanent . A DDQ may also be 
used for collecting messages destined for another subsystem, 
a printer, or even a batch program. (See Dynamic Data 
Queuing.) 

CRT Page Facility 

This facility allows a subsystem to write a set of output 
messages to a CRT terminal-oriented Page Data Set. The first 
message of a set is also sent to the Front End 
automatically. The terminal operator may then enter commands 
processed by the Page subsystem to retrieve and browse 
through the pages of a set of output messages. (See Page 
Facili ty.) 

Data Base Management System Support (DBMS) 

This facility consists of separate service routines for each 
supported DBMS (IDMS, System 2000, Model 204, ADABAS, TOTAL, 
DL/I, or a user DBMS), which allows access to the DBMS from 
Intercomm. (See the Data Base Management System Users 
Guide.) 

• Dynamic File Allocation (DFA) 

This facility allows a subsystem to create (allocate) and/or 
access a sequential data set, or to access a VSAM data set, 
specifying its DSNAME as part of subsystem logic, rather than 
with execution JCL. (See Dynamic File Allocation.) 

• Signed-on Operator-Id Checking 

When executing under the security control of the Intercomm 
Extended Security System, a subsystem may call a service 
routine (SECUSER) to determine the user-ID of the operator at 
the terminal from which the transaction to be processed was 
entered. (See Extended Security System.) 

15 



Chapter 2 

2.4 SUBSYSTEMS 

Message Processing and 
Control Under Intercomm 

Intercomm-supplied subsystems are written in reentrant Assembler 
Language. and include the Output Utility.' the Change/Display Utility. 
the Page Browsing Subsystem and many command processing subsystems. 

The Output Utility allows a programmer to specify predefined 
report and display formats so that simply constructed output messages 
from a subsystem can be expanded. co1umnized. headed and subheaded, and 
displayed upon different types of devices without concern to the 
subsystem creating the message. Output Utility display formats can be 
changed without program modifications. 

The Change/Display Utility allows simple inquiry and file 
maintenance via predefined keyword input messages from terminals 
causing access to data files defined by tables. The Display Utility is 
used in conjunction with the Output Utility to produce varied report or 
display formats. 

The Page Facility processes commands from CRT-type terminals to 
browse through a file of output display screens created by the PAGE 
system program. Subsystems make use of this feature by calling the 
page storage program during message processing. The terminal operator 
interacts with the Page Facility directly. 

Command processing subsystems process Intercomm standard messages 
to accomplish the start/stop of system functions, message switching 
between terminals, displaying and changing the status of system control '\ 
parameters, display of statistics, etc. The commands and text syntax ....." 
are described in System Control Commands. 

User-supplied subsystems accomplish application-dependent message 
p roce s sing. Each may call any Intercomm service routine or 
user-supplied subroutine. and may be written in COBOL, Assembler or 
PL/l. 

2.4.1 Reentrant vs Nonreentrant Subsystems 

In an interactive on-line environment, the probability is very 
high for more than one terminal operator to enter concurrent requests 
to be processed by the same subsystem. To accomplish the 
multithreading of concurrent requests, application subsystems should be 
coded as reentrant, that is, variable data is defined as AUTOMATIC and 
processed in a dynamic storage area (DSA) obtained for the exclusive 
use of one processing thread. Since PL/l manages its own storage 
depending upon variable characteristics and attributes, an interface is 
provided which obtains a unique area of storage (from Intercomm 
administered core pools) for each iteration (thread) of each PL/l­
subsystem. The storage area is passed to the PL/1 program for use as 
an ISA (Initial Storage Area). Further details of this interface, and 
program coding requirements are described in Chapter 3. 
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2.5 INTERCOMM TABLES 

Intercomm is a generalized on-line system monitor, requiring 
information about specific operating characteristics of a particular 
installation. This information is supplied in the form of tables 
generated with Intercomm macro instructions. Application programmers 
are usually not involved in defining the Intercomm tables, except for 
table specifications which pertain to their own applications. The 
basic tables controlling message processing are as follows: 

• Front End Verb Table (BTVRBTB) 

A table listing all valid transaction identifiers (verbs), 
and relating them to the subsystem required for message 
process ing. There is one entry per verb, defined via a 
BTVERB macro. 

• Front End Network Table 

• 

• 

Tables describing the terminal network (relating individual 
devices to five-character station identifications), device 
hardware and operating characteristics, and output message 
queuing specifications. 

Back End Station Table (PMISTATB) and Device Table (PMIDEVTB) 

Tables describing terminal identifications and 
device-dependent characteristics to the Message Mapping 
Utilities and/or the Edit and Output Utilities. 

System Parameter List (SPA) 

A table describing system-wide operating characteristics. 
This table may be extended to include installation-defined 
table entries, accessible to all user subsystems and 
subroutines (see Chapter 8). This table is generated via the 
SPALIST macro. 

• Data Set Control Table (DSCT) 

A table generated by the File Handler describing on-line data 
sets. Information in this table is derived from JCL and file 

,control (FAR) parameters at execution startup time. 

• Subsystem Control Table (SCT) 

A table listing the program properties (reentrancy, language, 
entry point, etc.), message queue specifications (core and/or 
disk queues), and scheduling (resident or loadable, 
concurrent message processing limits, priority, etc.) for 
each subsystem. There is one entry per subsystem, defined 
via a SYCTTBL macro. 

The above listed tables are described in detail in the Operating 
Reference Manual. Additional tables describe detailed functions for 
the system programs, service routines and utilities. 
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2.6 INTERFACING WITH THE INTERCOMM MONITOR 

Each message processed by Intercomm consists of a 42-byte header 
prefix, plus application-oriented message text. The message header is 
prefixed to each input message by the Front End and is analyzed by the 
System Monitor for all message processing control. The particular 
fields of the header which control message routing are Receiving 
Subsystem Code (MSGHRSC) and Receiving Subsystem Code High-Order 
(MSGHRSCH) . This two-byte code is initialized by the teleprocessing 
interface when it constructs the header from the verb supplied at the 
beginning of the message text. The Front End Verb Table relates user 
verbs to their corresponding subsystem codes via coding of BTVERB 
macros (see Basic System Macros) in a user member USRBTVRB copied into 
the system BTVRBTB which contains the Intercomm system verbs. 

All subsystems are defined to Intercomm by an entry in the 
Subsystem Control Table (SCT). There is one entry for each subsystem 
which defines the program's general characteristics, scheduling 
requirements and message queuing specifications. Each subsystem must 
be assigned a unique two-character subsystem code for message routing. 
Definition of Intercomm system subsystems for utility and command 
processing is provided in the released member INTSCT. 

The Subsystem Control Table entry for each user subsystem is 
defined using the SYCTTBL macro which is coded in a user member USRSCTS 
copied into the system INTSCT at assembly time. A full description of 
the macro may be found in the Intercomm Basic System Macros manual. 

Many installations assign the responsibility of coding the 
Subsystem Control Table entries for individual user subsystems to the 
application programmer. At other installations, the Intercomm System 
Support Manager performs this task. In either case, the SYCTTBL macros 
must be coded with care, as there is one table controlling all user and 
system subsystems in operation when Intercomm is executing. 

are: 
The most significant SYCTTBL macro parameters for PL/1 subsystems 

• lANG-RPL1 

For reentrant PL/1 subsystems (REENTRANT coded for OPTIONS on 
mainline PROC statement); lANG-PL1 if nonreentrant. 

• SBSP-xxxxxxxx or LOADNAM-xxxxxxxx (for dynamic load) 

Specifies the subsystem entry, that is, the main PROC name of 
the PL/1 subsystem (SBSP), or the load module name (LOADNAM). 

• SPAC-nnnnnn 

Specifies for PL/1 subsystems, the amount of ISA the 
interface routine PREPLI should acquire, clear to binary 
zeros, and pass to the PL/1 initialization routine (PLICALLB) 
for each message being passed to this subsystem (program DSA 
size, plus DSA sizes of called user PL/1 subroutines, plus 
2000 bytes). Use PL/1 compiler STORAGE option to determine 
DSA sizes. 

18 



l 

Chapter 2 

• PLlLNK-{BASED } 
(NONBASED) 

Message Processing and 
Control Under Intercomm 

Indicates whether the parameters passed by Intercomm to the 
PL/l subsystem are to be in the non-standard 'BASED' form, 
whereby the program expects to receive them in the form of 
dummy arithmetic scalars, or whether the program expects the 
parameters in the form of Locator/Descriptors for standard 
character strings (default). Further details of program 
linkage techniques are described in Chapter 3. 

• TCTV-nnn 

• 

• 

Expected maximum processing time (in seconds) in a 
high-volume environment before the subsystem is assumed to be 
looping, or in an extended wait for file or data base access, 
and should be timed out. Considerations for this value 
depend on subsystem processing such as data base access, file 
updates, number and type of file accesses, exclusive control 
for file updates, number of output messages created, enqueue 
lock-out possibilities, etc. 

MNCL=nn 

Specifies the maximum number of concurrent threads that can 
be executed through this specific subsystem during a high 
activity period (when more than one operator enters 
transactions routed to this subsystem). 

RESOURC-name 

This parameter is used to control concurrent access to a 
resource (file, table, data base, etc.) across several 
subsystems in one 1ntercornrn region. The name is also coded 
for the 1D parameter of a RESOURCE macro (coded before all 
SYCTTBLs in the SCT) which identifies the shared resource and 
the maximum concurrent subsystem threads that may be 
activated for that resource. Note that the maximum share 
count coded on the RESOURCE macro overrides the combined MNCL 
value for all the subsystems "naming" that resource. An 
internal enqueue is issued (no time-out). While using this 
feature will affect response time during peak activity, it 
does not affect the TCTV for a subsystem, which goes into 
effect after shared control of the resource is granted. 

2.7 INTERCOMM MESSAGE HEADER 

The Intercornrn message header is constructed by the Front End for 
each message when it arrives from a terminal. New messages created 
within the subsystem must be prefixed with the standard forty-two-byte 
header format, which is constructed by copying the input message header 
to an output message area and then altering appropriate fields. Figure 
7 lists the names and formats of all the fields in the message header, 
and describes their contents and changeability. 
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Field Name Length 

MSGHLEN 2 

MSGHQPR 1 

MSGHRSCH 1 

Message Processing and 
Control Under Intercomm 

Description 

Length of message including 
header (binary number) 

Teleprocessing segment I/O code: 
02/F2-full message; 
OO/FO-header segment; 
Ol/Fl-intermediate segment 
03/F3-final (trailer) segment 

Alter 
Legend* 

Y 

N 

High-order receiving subsystem code Y 
------------------------ ------------------------------------------------

MSGHRSC 1 Low-order receiving subsystem code Y 
------------------------------------------------

MSGHSSC 1 Low-order sending subsystem code M 

MSGHMMN 

MSGHDAT 

MSGHTIM 

MSGHTID 

MSGHCON 

MSGHCON+l 
(MSGHRETN) 

MSGHFLGS 

MSGHBMN 

MSGHSSCH 

MSGHUSR 

MSGHADDR 

3 Monitor message number assigned by N 
Message Collection (binary) 

6 Julian date (YY.DDD)** N 

8 Time stamp (HHMMSSTH) N 

5 Terminal identification (originating Y 
terminal on input messages, 
destination terminal on output) 
or Broadcast Group name 

2 Reserved area N 

(1) Subsystem return code (for log code N 
X'FA' entries only) 

2 Message indicator flags N 

3 Front End message number-Rel 10 N 
(binary) 

1 High-order sending subsystem code M 

1 Reserved*** L 

2 Used for special processing N 
by the Front End (MSGHBMN - Rel 9) 

MSGHLOG 1 Log code (see Figure 11) L 

MSGHBLK 1 Reserved area N 

MSGHVMI 1 Verb or message identifier 
interpreted by receiving subsystem 
as reQuired and b~ FESEND 

Figure 7. Intercomm Message Header Fields (Page 1 of 2) 
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Alter Legend: 

Message Processing and 
Control Under Intercomm 

Y - Must be filled in for intersubsystem message switching and 
output messages passed to FESEND (MSGHVMI should be set to 
X'57' or X'67', as appropriate, for output messages passed 
directly to FESEND) 

M - Should be filled in for user's own information (required by 
Intercomm for message restart/file recovery and Log Analysis) 

N - Do Not Touch (must be copied from input to output message 
header area) 

L - May be modified for user codes based on subsystem logic 

* The period represents a one-byte message thread number (for resource 
management and/or message restart purposes). 

**MSGHUSR is used by Intercomm modules as follows: 

1. If the BTVERB macro for the input verb has HPRTY-YES coded; 
contains a C'P' to request priority queuing for the 
subsystem. The user may move a C'P' to this field to request 
priority queuing for output messages to a terminal (via 
FESEND) or to another subsystem (via Message Collection). 

2. For messages to be processed by the Edit Utility, contains a 
C'F' to indicate that the input message was from a 3270 CRT 
and contains SBA sequences. 

3. For output messages to a switched async device (Teletype, 
Dataspeed 40, and 2740); a C I B' requests disconnect after 
transmitting the output message. 

4. For output messages to a switched Teletype or Dataspeed 40 
device; a C/X ' requests using the alternate call-list for the 
next input message (as described in the BTAM Terminal Support 
Guide) . 

5. For output messages discarded by the Front End, a C/F' 
indicates the message was flushed by command, a C'Z' that it 
was discarded by the VTAM OTQUEUE user exit (ReI 10 only). 

If none of the above considerations are applicable, the subsystem 
may use this field for messages queued to other user subsystems, 
or for special logging information. The LOGPRINT utility always 
prints the value coded in this field (in hexadecimal). 

Figure 7. Intercomm Message Header Fields (Page 2 of 2) 
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2.7.1 MSGHOPR and MSGHVMI Fields 

In general, a PL/l application subsystem does not need to be 
concerned with the MSGHQPR field, unless processing long input from a 
Teletype or similar device where message input may be segmented. In 
this case, the DDQ Facility must be used to store and forward the input 
message segments. Otherwise, input messages from the Front End always 
contain a QPR of C'2'. Both MMU and the Output Utility set the QPR to 
X'02' for output messages unless the Output Utility finds it necessary 
to segment an output message, in which case a segment code is used. 
The various uses of the MSGHVMI field for input and output message 
processing may be determined from the index references to this field at 
the end of this manual. 

2.8 INTERCOMM MESSAGE FLOW USING MESSAGE MAPPING 

The interaction of Intercomm system components, tables and 
subsystems with the Message Mapping Utilities (MMU) is swnmarized in 
Figure 8; the path of one input message and its corresponding output 
message is traced, and the numbered arrows in the diagram correspond to 
the numbered paragraphs below. 

1 The Front End reads an input message and prefixes a 42 -byte 
control header containing routing information, time, date, 
originating terminal and message length. The message is then 
queued for subsystem processing by Message Collection. 

2 The System Monitor schedules the subsystem and retrieves the 
message based upon the Subsystem Control Table (SCT) 
scheduling criteria. 

3 The message is passed to the subsystem. 

4 Input in terminal-dependent 
terminal independent form by 
Utility (MMU). 

format 
a call 

is 
to 

transformed to a 
a Message Mapping 

5 The subsystem performs message processing logic, requesting 
I/O service functions from the File Handler or Data Base 
Manager interface. 

6 The subsystem creates one or more terminal-dependent output 
messages by calling MMU. 

7 The subsystem passes the message formatted by MMU to the 
Front End by a call to FESEND (unless MMU is asked to perfor~ 
this function). 

8 The subsystem returns control to the System Monitor, passing 
a return code indicating normal completion or an error 
condition. 

22 



Chapter 2 Message Processing and 
Control Under Intercomm 

In the Intercomm multithread environment, this same sequence of 
events is carried out concurrently for many messages. 

VERB 
TABLE 

FRONT END 

FESEND 

Figure 8. 

SCT 

MESSAGE 
COLLECTION 

SYSTEH 
MONITOR 

MAPS 

MESSAGE 
MAPPING 
UTILITIES 

ACCESS FILE HANDLER 
METHOD OR te------I~ OR DATA BASE 
DATA BASE MANAGER 

MANAGER INTERFACE 

Intercomm Message Flow Using Message Mapping 
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2.9 INTERCOMM MESSAGE FLOW USING EDIT AND OUTPUT 

The path of one input message and its corresponding output 
message is traced in Figure 9; the numbered arrows in the diagram 
correspond to the numbered paragraphs below. 

1 The Front End reads an input message and prefixes a 42 -byte 
control header containing routing information, time, date, 
originating terminal, and message length. The message is 
then queued for subsystem processing by Message Collection. 

2 The System Monitor schedules the subsystem and retrieves the 
message based upon the Subsystem Control Table (SCT) 
scheduling criteria. 

3 The Edit Utility is called (if required) and the input 
message is edited according to the Edit Control Table (ECT). 

4 If Editing is not successful due to invalid input data, the 
Edit Utility optionally creates an error message for the 
originating terminal and queues it for the Output Utility by 
calling Message Collection. The subsystem is not activated. 

5 If Editing is successful, the edited message is passed to the 
subsystem. If editing is not required, the unedited message 
is passed directly to the subsystem. 

6 The subsystem performs message processing logic, requesting 
I/O service functions from the File Handler or Data Base 
Manager interface. 

7 The subsystem creates one or more output messages and queues 
them for the Output Utility by calling Message Collection 
(COBPUT) . 

8 The subsystem returns control to the System Monitor, passing 
a return code indicating normal completion or an error 
condition. 

9 The System Monitor schedules the Output Utility and passes 
the output message(s) to it for processing. 

10 The Output Utility performs formatting, if specified in the 
message header, according to entries in the Output Format 
Table (OFT), finally passing the message to the Front End via 
a call to FESEND. 

11 The Output Utility returns to the System Monitor. 
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VERB 
TABLE 

FRONT END 

FESEND 

OUTPUT 
UTILITY 

OFT 

Figure 9. 

ECT 

MESSAGE 
COLLECTION 

EDIT 
UTILITY 

SYSTEM 
MONITOR 

Message Processing and 
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ACCESS FILE HANDLER 
METHOD OR ... ____ ...... ~ OR DATA BASE 
DATABASE MANAGER 

MANAGER INTERFACE 

Intercomm Message Flow Using Edit and Output 
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2.10 THE INTERCOMM SYSTEM LOG 
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Control Under Intercomm 

The Intercomm system log (INTERLOG) provides system journaling 
and maintains a historical record of all traffic within the system. 
Complete documentation of performance during on-line processing is 
thus provided, along with system control for restart/recovery. 

Message traffic is recorded at the time of entry on a subsystem 
queue, and at the time message processing begins and ends within each 
subsystem. Subsystems may make user entries on the system log by 
calling an Intercomm system program (LOGPUT). 

An installation may suppress some or all log entries, depending 
on its own requirements. The system log is optionally used at 
Intercomm system restart time to restore message traffic within the 
system at the time of failure. The logging entries are blocked and 
written to a variable -length sequential data set which may reside on 
disk or tape. 

Log entries are in one of two formats: HT- -42-byte message 
header and full text, as the message arrives from a terminal and is 
queued for a subsystem, or queued for a terminal; or HO- -header-only 
entries, to mark progress through the system or error conditions. 

Log entries are identified bya code in the MSGHLOG field of the 
message header. The time and date stamps (MSGHTIM and MSGHDAT) in the 
message header are updated for each log entry. 

Progress of a message through a specific subsystem, or through 
the Front End, is indicated by the same Monitor Message Number 
(MSGHMMN) in each log record (01-30-FA or F2-F3). Complete progress 
of a message, from the first processing subsystem to final 
transmission, is indicated by the same Front End Message Number 
(MSGHBMN) . The log may be printed completely or selectively via the 
Intercomm off-line utility LOGPRINT, described in the Operating 
Reference Manual. 

A timing analysis utility (Log Analysis), which is supplied with 
Intercomm, may be used off-line to produce a report of message queuing 
and processing time. Statistics for messages by terminal, verb, 
subsystem, and/or system totals are provided. See the Operating 
Reference Manual. 

The .1ogging entries may be input to user-written batch programs 
to provide performance analysis in detail, such as traffic vs. network 
configurations, accounting routines, etc. 

Figure 10 illustrates the log entries for one input message and a -
corresponding output message generated via the Output Utility. Number 
6 appears only if executing in Test mode, since there is no Front End. 
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For live or simulated mode Intercomm, two additional entries are an F2 
log code (HT) when the message is queued for the Front End via FESEND 
(appears in place of the 40 log entry between the 30 and FA entries), 
and an F3 log code (HO) when the message was transmitted by the Front 
End. Logging of the message to be transmitted (log code F2) occurs 
before final Front End processing (idles insertion, New Line to SBA 
sequence conversion, etc.). 

If Message Mapping is used and the message is passed to the Front 
End via FESEND (Figure 8), only the log entries numbered 1, 2, and 4 
appear for each message processing thread, with the FESEND log entry 
(log code 40 or F2) appearing in place of log entry 3. Log entries 3, 
5, and 7 represent the additional processing for a message passed to 
the Output Utility (receiving code U). 

o 

OPTIONAL 

MSGCOL 
log code 01 

HT 

MONITOR 
log code 30 

HO 

APPLICATION 
log code 
4l-6F 
HT 

MSGCOL 
log code 01 

HT 

HT - Intercomrn message header and message data 
HO ~ Intercomrn message header only 

Figure 10. Sequence of Log Entries 

MONITOR 
log code FA 

HO 

MONITOR 
log code 30 

HO 

FESEND 
log code 40 

HT 

MONITOR 
log code FA 

HO 

Figure 11 describes all the Intercomrn log codes. Note that user 
log entries may only use log codes in the range X'41' to X'6F'. 
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~~~~--------~~~~ , 
Internal External Restart ~ 

Code Code Format Description Origin Use 

X'OO' 00 HT Checkpoint Record Checkpoint Yes 
--------- -------- ------.-----------------------------------------------------

C'2' 01 HT Message queued for subsystem Message 

--------- --------
C'R' 02 

--------- --------
C'P' 03 

--------- --------
C'T' 30 

--------- --------
C'Z' 40 

--------- --------
X'41'- 41-
X' 6F' 6F 

--------- --------
X' 80' - 80-
X' 8E' 8E 

--------- --------
X'8F 8F 

--------- --------
X' 90'- 90-
X'9E' 9E 

--------- --------
X'9F' 9F 

--------- --------
X'AO' AO 

--------- --------
X'A1' A1 

--------- --------
X'AA' AA 

--------- --------
X'CO' CO 

--------- --------
C'A' C1 

------
HT 

------
HT 

------
HO 

------
HT 

by Front End or a subsystem Collection User 

Message restarted through 
the system 

Message restarted--re1ated 
to Data Base Recovery 

Message passed to subsystem 
for processing 

Message passed to Front End 
(test mode only) 

LOGPROC User 

LOGPROC User 

Subsystem User 
Controller 

FESEND No 

HT User called LOGPUT Any No 
Subsystem 

HT File Recovery before-images IXFLOG User 

------------------------------- ---------------------
HO -~~~~~:~:~~-~~~~~~~-:~~:~~~~~--.-~~~~~~~:-- -:~~----- ~ 
HT File Recovery after-images IXFLOG User 

HT Intercomm Startup LOGPUT Yes 

HO Message restart begun LOGPROC Yes 

HO Message restart finished: LOGPROC Yes 
all subsequent log entries 

------
HT 

------
HT 

------
HT 

produced by live Intercomm 

Intercomm C1osedown 

Region started (Mu1tiregion 
only) (Text-Region-id(s» 

Message successfully queued 
for Satellite Re~ion 

LOG PUT No 

MRINTER No 

MRQMNGR User 
CR onlv 

Internal Code: Log code in core during processing (snaps and dumps) 
External Code: Log code after translation by LOGPUT (INTERLOG printout) 
Format: HT for header and text, HO for header only 
Restart Use: Yes, No, User (specified via user-coded system macros) 

Figure 11. INTERLOG Entries (Page 1 of 2) 
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Internal External 
Code Code Format Description 

C'B' C2 HO Message successfully passed 
to Satellite Region 

C'C' C3 HO Message lost (Region/Hold Q 
full) or flushed (SR/SS down) 

C'I' 

C'3' 

C'S' 

C'6' 

C'B' 

C'9' 

C'l' 

C'2' 

C'3' 

C'4' 

C'S'­
C'B' 

X'FF' 

C9 

FA 

FB 

FC 

FD 

FE 

Fl 

F2 

F3 

F4 

FS-F6 
Fl-FB 

FF 

HT 

HO 

HO 

HO 

HO 

HO 

HT 

HT 

HO 

HO 

HO 
HT 

HT 

Sign on/off processing, 
security violation messages 

Normal message complete 

Unprocessed message--invalid 
subsystem/QPR code 

Unprocessed message--core and 
disk queue full 

Message cancelled--program 
error, time-out or I/O error; 
or flushed by command (ReI 10) 

Message flushed by Retriever, 
used when application program 
does not obtain (via GETSEG) 
all parts of a segmented 
message; or message failed 
security check 

Message after verb 
verification 

Message queued for 
transmission 

Message transmitted, 
discarded (MSGHUSR~Z - ReI 10), 
or flushed (MSGHUSR-F - ReI 10 

3270 output message content 
invalid--message dropped. 

Transmitted DDQ msg status: 
see SNA Term. Support Gd. 

Intercomm Restart Accounting 

Origin 
Restart 

Use 

MRQMNGR User 
CR.only 

MRQMNGR User 
CR only 

ESS 

Subsystem 
Controller 

Message 
Collection 

Message 
Collection 

No 

User 

User 

User 

Subsystem User 
Controller 

Retriever 

SYCT400 

USRBTLOG 
(optional) 

FESEND 

Front 
End 

BLHOT 

Front 
End 

MSGAC 

No 

No 

User 

User 

No 

No 

Yes 

Figure 11. INTERLOG Entries (Page 2 of 2) 
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2.11 ADDITIONAL APPLICATION PROCESSING FACILITIES 

In addition to the application programming facilities described 
in this and related manuals, the application designer should be aware 
of the following processing options available under Intercomm: 

• Off-line batch region execution: the Intercomm File Handler, 
DFA, DDQ, Store/Fetch and MMU may be executed by an off-line 
program (coded as non-reentrant) to prepare a file, data 
strings, or messages for on-line access. See the associated 
manuals for linkedit considerations. 

• Multiregion Facility batch region interface: when executing 
an on-line Multiregion system, any batch application region 
may pass a message or a FECMDDQ (see also Chapter 9) to an 
on-line subsystem or to the Front End via the Output Utili ty 
subsystem. See Multiregion Support Facility. 

• Time controlled processing: instead of being triggered by an 
input terminal message, an application may be designed to 
execute at a particular time of day. See the Operating 
Reference Manual. 

• Segmented input message processing via DDQ: segmented input 
messages, whether gathered by Intercomm from a remote device 
(CPU, etc.) or generated by an application program, are 
placed on a DDQ and may be serially passed to an application 
subsystem via a DDQ Facility interface. See Dynamic Data 
Queuing. 

• Dynamic linkedit feature: dynamically loaded user subsystems 
and subroutines are linkedited to called Intercomm resident 
routines at startup, thus reducing the size of the load 
modules. The LOAD system control command is used to force a 
relinkedit of a new version of a dynamically loaded program 
placed on the load library while Intercomm is executing. See 
the Operating Reference Manual. 

• User exits: various user exits for installation dependent 
processing are listed in the Operating Reference Manual. 

• Binary table search: service routines for incore table 
searching are described in the Assembler Language Programmers 
Guide. 

• IJKPRINT: service routine to write one or more print lines 
to SYSPRINT (SYSOUT data set). See the Operating Reference 
Manual. 

• IJKDELAY: service routine to request a timed delay. 
(averaging 100 milliseconds) of program processing, to allow 
other work (subsystem threads) to process. See the Operating 
Reference Manual. 
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CODING AN INTERCOMM SUBSYSTEM IN PL/1 

3.1 PROGRAM STRUCTURE 

An application subsystem executing under Intercomm control is 
activated to process one message. The following examples typify the 
concerns of message processing logic: 

1. Interpretation of message text to reroute administrative data 
to another terminal. 

2. Editing of message text, creation of a record on a sequential 
data set for later off-line processing and preparation of an 
acknowledgement message to the originating terminal. 

3. Edi ting and analys is of message text to determine file 
re tr ieva I and/or update cri teria, data file access, 
preparation of a response message for the operator at the 
originating terminal. 

4. Analysis of an application-oriented control message and 
appropriate action, such as checking batch totals from 
example 2, above, or acting on a special request to close a 
file or perform some other control function. 

All subsystems are called by Intercomm and execute as subroutines 
with standard parameters passed on entry to the program. Although the 
PL/I subsystem is a subroutine to Intercomm, it should be defined as a 
MAIN procedure in the PL/I environment. The parameters must be defined 
to the PL/I subsystem in the following order: 

1. The input message to be processed (42-byte header plus 
message text) of maximum length 4096 bytes. 

2. The System Parameter Area table (a SOO-byte internal table 
plus appended user fields, if any), of maximum length 4096 
bytes. Only the user fields may be modified, if desired. 

3. The Subsystem Control Table entry for the called subsystem (a 
lOa-byte table entry). This may not be modified. 

4. A fullword arithmetic variable (FIXED BIN(31» into which the 
subsystem must place an appropriate Intercomm return code 
before returning control to Intercomm. 

The first three of these parameters may be defined as character 
strings or as pointer variables (address of Locator/Descriptors for 
simple character string areas in parameter list), or as dummy 
arithmetic variables which actually are the addresses of the character 
strings, depending on the coding of the SYCTTBL macro PL1LNK parameter 
(see Section 3.7 for further details). 
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Figures 12 and 13 illustrate a reentrant PL/l subsystem with 
parameters defined as pointer variables (most common and easiest 
usage) . A precise definition of the System Parameter Area (SPA) and. 
Subsystem Control Table entry (SCT) is only required if these table ...." 
areas are referenced by the subsystem during processing. If so, the 
parameters would be declared as structures defining the individual 
fields within the table areas as required by the subsystem. Structures 
defined for the IN_MSG and OUT_MSG areas would be required to assist 
with message manipulation: for this purpose, a member called PLMSGHD is 
provided, which declares the fields of the Intercomm message header as 
levelS entries within a structure (see Figure 17). 

EXAMPLE1: PROC (INMSG_PTR,SPA_PTR,SCT_PTR,ICOM_RC) 

1* 
DCL 
DCL 
DCL 
DCL 
DCL 

OPTIONS(MAIN,REENTRANT); 
DEFINE THE PASSED PARAMETERS: 

(INMSG_PTR,SPA_PTR,SCT_PTR) POINTER; 
IN_MSG CHAR(4096) BASED INMSG_PTR; 
SPA CHAR(SOO) BASED SPA~PTR; 
SCT CHAR(lOO) BASED SCT_PTR; 
ICOM_RC FIXED BIN(31); 

DEFINE STATIC STORAGE AREAS: 

1* INPUT 
1* INPUT 
1* INPUT 
1* INPUT 

*1 

PARM 1 *1 
PARM 2 *1 
PARM 3 *1 
PARM 4 *1 

1* 
1* 
1* 
1* 

THESE AREAS SHOULD HAVE THE INITIAL ATTRIBUTE 
AND NOT BE MODIFIED. 

*1 
*1 
*1 
*1 

DCL VMI_S7 
DCL RSC_OUTPUT 
DCL RSCH_OUTPUT 
DCL FILE_NAME 

BIT(8) ALIGNED 
BIT(8) ALIGNED 
BIT(8) ALIGNED 
CHAR(8) 

INIT( I 01010111') 
INIT( I 11100100' ) 
INIT(' 11100100' ) 
INIT ( , MYFILE ' ) 

STATIC; 
STATIC; 
STATIC; 
STATIC; 

1* DEFINE VARIABLE STORAGE AREAS: *1 
1* THESE AREAS WILL BE DEFINED IN AUTOMATIC STORAGE *1 
1* AND WILL BE ASSIGNED FROM THE PROVIDED ISA. *1 
1* THERE WILL BE ONE SET OF AREAS FOR EACH MESSAGE *1 
1* THREAD INVOKED. * I 
1* *1 

DCL OUT_MSG CHAR(2048); 1* OUTPUT MSG *1 
DCL I,J FIXED BIN(lS); 1* COUNTERS *1 
DCL FILE_RECORD_AREA CHAR(200); 1* READ AREA *1 
DCL ICOM_RETURN_VALUE FIXED BIN(3l); 1* RETURN CODE*I 

1* NOW DEFINE PROCESSING PROGRAM LOGIC. *1 
1* *1 

1 MAINLINE: DO; 
ICOM_RC - 0; 1* INIT THE INTERCOMM RETURN CODE *1 

TCOM_RC - ICOM_RETURN_VALUE; 
RETURN; 

END EXAMPLE1; 

Program Processing Logic 

1* SET ICOM RETURN CODE *1 

Figure 12. Reentrant PL/1 Subsystem Structure 
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12A\Jt.. SYSTEM 
INTERCOMM \2jVII"" PARAMETER 
SYSTEM AREA 

~ 
~ SUBSYSTEM 

REENTSBS I FILE CONTROL{~ 
LANGUAGE HANDLER TABLE BB 
INTERFACES AA XX YY ------............................................................................................................... ' .................... 

SUBSYSTEMS SUBS"'STEM XX 
SUBSYSTEM AA 

BB SUBSYSTEM YY 

REENTRANT 
PLl1 SUBSYSTEM BB 

INPUT STATIC STORAGE 
!:;,-- _ P.hRaME.TER.§ __ 
~ 1A) IN-MSG 

'2A) SPA CONSTANT ITEMS 
3A) SCT 
4A) RET-COD 

------------------------------------------------------------------------
MVS 

INTERCOMM DYNAMI C POOL STORAGE SUBPOOLS 

~ BB INPUT ~ BB INPUT I I I FILE MESSAGE A MESSAGE B 
AREAS 

~ RET-COD A I ~ RET-COD B I 
ISA For ISA For 

SUBSYSTEM BB SUBSYSTEM BB 
Thread A: Thread B: 

Automatic Variables: Automatic Variables: MVS ACCESS 
OUTPUT MSG. OUTPUT MSG METHODS 
RECORD AREAS RECORD AREAS 
DATA ITEMS DATA ITEMS 

Figure 13. Reentrant Application Program Environment. 
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After a subsystem completes processing and returns control to the 
Subsystem Controller (see Chapter 2), the Intercomm return code is 
checked to determine whether the message should be cancelled due to an 
error. Then the return code is placed in the externally saved input 
message header in MSGHRETN (MSGHCON+1), and the header is logged with 
an appropriate log code (see Chapter 2). Figure 14 describes Intercomm 
return codes. If the subsystem (or a called subroutine) program 
checks, or the return code is 8 or 12, USRCANC returns an appropriate 
error message to the terminal operator. USRCANC is a user exit 
provided by Intercomm under the name PMICANC, and is described in the 
Operating Reference Manual. 

Return 
Code Meaning 

o Successful completion None 

Subsystem Controller 
Error Action 

4 Applies to Assembler Language subsystems only 

8 Unrecoverable error Message canceled, CALL to USRCANC 
condition (no core, 
MAP END error, etc.) 

12 I/O error Message canceled, CALL to USRCANC 

16 (Not used, reserved) ---

20-60 User codes to identify 
unusual condition 

None 

64 File or DBMS Update None 
Subsystem, no message 
restart required* 

68 File or DBMS Inquiry None 
Subsystem, message 
restart required* 

72-254 Same as 20-60 None 

900** Successful completion None 

912 Force Backout-on-the-F1y* File updates or additions backed out 

*See File Recovery Users Guide or Data Base Management System 
Users Guide 

**Used only when a called Assembler Language subroutine (MSGCOL/FESEND) 
has requeued or freed the input message. If MAPIN has been called and 
has freed the input message, a return code of 0 must be used. _ 

Figure 14; Intercomm System Return Codes 
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The application program receiving the message may analyze the 
Verb Message Identifier (MSGHVMI) in the header and/or message text 
fields to further control message processing logic. The meaning of 
different VMI values is dependent on the design requirements of the 
program receiving the message. For example, the Front End sets the VMI 
to X'OO' to indicate to the Subsystem Controller that editing by the 
Edit Utility is required, based on the specification in the Front End 
Verb Table for a given verb (BTVERB macro, EDIT parameter). The PREPLI 
interface routine then analyzes the VMI to determine if the Edit 
Utility should be called prior to passing the message to the subsystem 
(if editing is successful). A VMI value of X'FF' (high-values) 
indicates that no processing is required by, . or was performed by, the 
Edit Utility. Any other value in the VMI indicates that the Edit 
Utility has already processed the message or that a user subsystem has 
placed a code in the field before switching (queuing) the message to 
the currently processing subsystem. 

An application subsystem creates an output message by building a 
42 -byte header and appropriate message text. This new message is 
either passed to the Front End via FESEND for transmission to the 
terminal, or is queued for later processing by the Output Utility or 
some other subsystem by calling the Intercomm system program COB PUT . 
The subsystem destined to receive this new message is determined by the 
receiving subsystem code fields (MSGHRSC, MSGHRSCH) in the message 
header. The receiving subsystem may then analyze the VMI, as 
appropriate. The Output Utility, for example, analyzes the VMI to 
determine whether or not prespecified output message formatting is to 
be performed. If the output message is passed directly to FESEND, 
MSGHRSCH and MSGHRSC should be set to binary zeros (low-values). 

Subsys tern logic for input message text analysis and output 
message text creation varies, depending on whether Message Mapping or 
the Edit and Output Utilities are used. Figures 15 and 16 illustrate 
subsystem processing logic for these two cases. 

It is very important to note that the input message area 
(Intercomm header and message text) may only be examined (treated as a 
read-only area) by the application program. It may also be copied to 
an output message area (header only, or header and text) where it may 
be added to or changed, depending on program logic. Never add data to 
the input message text area. 
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~----------'--------~--~----------------'-=--------~------------------~ Subsystem Logic Comments 
r---==-:.:-===-----T-~--------------------==-i 

( ENTRY 

Initial­
ization 
Lodc 

MAPIN 
according to 
user specifi­
cations 

Processing 
LO£l:ic 

Prepare 
Output 

Data 

MAPOUT 
according to 
user speci­
fications 

MAPEND 
place message 
header and 
text in DSA 

FESEND 
place message 
in terminal 
queue for 

transmission 
I 

Final 
Processine: • 

RETURN 

Figure 15. 

The subsystem determines (perhaps based 
on the particular verb entered) if the 
input message requires mapping. 

MAPIN is called to convert the input 
message to text consisting of fixed 
length fields with a three-byte prefix of 
length (two bytes) and flag (one byte), 
indicating the result of field conversion. 
All terminal-dependent characters are 
removed. 

Processing logic is application-dependent. 

Output text data has a format similar to 
mapped input text: fixed length data 
fields with a three-byte prefix of length 
(two bytes) and attribute (one byte), 
indicating terminal-dependent field 
characteristics, if applicable. 

MAPOUT is called to build an output 
message text stream, padding, justifying 
and/or converting data fields from 
arithmetic form, as necessary, and 
adding constant heading information as 
required. 

MAP END is called to return the output 
message (header and text) in terminal­
dependent format ready for transmission, 
or to dispose of the output message. 

FESEND is called to pass the output 
message to the Front End (if MAP END has 
not disposed of the output message). 

Subsystem completes its processing and 
returns to Intercomm . 

Subsystem Logic Using Message Mapping Utilities 
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Subsystem Logic 

ENTRY 

Initial­
ization 
Logic 

Processing 
Logic 

Prepare 
Output 
Message 

COB PUT 
queue the 

message for 
Outrut 

Final 
Processing 

RETURN 

Figure 16. 

Comments 

Coding an Intercomm 
Subsystem in PL/l 

If the Front End Verb Table indicates EDIT-YES, 
the subsystem receives an edited input message 
automatically. The message text consists of fixed 
length data fields or variable length data fields 
prefixed with a I-byte identification and a l-byte 
length code (binary values). 

Processing logic is application-dependent. 

The subsystem prepares an output message by 
creating a message header and the appropriate 
text. Output message text fields are either 
fixed length data fields or variable length 
fields with a prefix as described for Edit, above. 
Message header fields RSCH, RSC, and VMI identify 
the specific message text format. 

COB PUT is called to queue the output message for 
processing by the Output Utility subsystem. 

Subsystem completes its processing and returns to 
Intercornrn. 

Subsystem Logic Using Edit and Output Utilities 
(Page 1 of 2) 
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~----------------~--~-----------------------------------------~ Subsystem Logic Comments 

~----------------+-------~---------------------------~--------~ 
ENTRY 

Output Utility 
message for­

matting logic 

FESEND 
put message 
in terminal 

queue 

RETURN 

Figure 16. 

The Output Utility performs message formatting 
according to user specifications, adding constant 
heading information as required. 

FESEND is called to pass the output message to the 
Front End. Output completes its processing and 
returns to Intercomm. 

Subsystem Logic Using Edit and Output Utilities 
(Page 2 of 2) 

3.3 SUBSYSTEM CODING 

The language interface routines are: 

• PREPLI--which interfaces the Subsystem Controller to the PL/l 
subsystem by initializing the reentrant environment for each 
subsystem processing thread. If the VMI of the input message 
is X'OO', the Edit Utility is called to edit the message. If 
successful, the subsystem is activated. If unsuccessful, EDIT 
returns an appropriate error message to the input terminal 
and PREPLI returns to the Subsystem Controller (subsystem not 
activated) . If the subsystem is loaded above the 16M line 

. under XA or ESA, it will receive control in 3l-Amode. 

PREPLI optionally supports the PL/l execution parameters 
STAE, SPIE and REPORT. FLOW, COUNT, HEAP and TEST (PL/l V2J. 
are not supported. By default, SPIE and STAE are not used so 
that Intercomm recovery code receives control and allows the 
on-line system to continue execution (NOSPIE option), or to' 
gracefully clean up (NOSTAE option) after an abend. The 
REPORT option is useful only in a test environment to 
determine the total ISA needed for subsystem execution. To 

J 

J 

use the REPORT option, a DO statement for the PLIDUMP i 
(SYSOUT) data set (not SYSPRINT) must be added to the ~ 
Intercomm execution JCL (after the PMISTOP DO statement); see 
the Operating Reference Manual for option implementation. 
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PLIV--a 'top hat' linked with loaded PL/I subsystems to 
provide entry points (PLICALLB and subsystem program code via 
PLIMAIN) to PREPLI. See Appendix A for loaded subsystem 
linkedit. 

• INTLOAD- -linked with dynamically loaded PL/l programs to 
provide Intercomm service routine and user subroutine 
linkage, especially if program loaded above 16M line. 

• PMIPL1--optional interface, which maintains linkages and save 
areas (and performs Amode sWitching under XA or ESA) , from 
PL/I programs to Intercomm service routines andlor to user 
subroutines (resident or dynamically loaded). PMIPLI 
preserves the multithreaded reentrant PL/I environment while 
providing a standard CALL interface to the routines. Note 
however, that all parameters passed to PMIPLI (except as 
noted in Appendix D) must be character data (cannot have 
arithmetic attributes). 

• COBPUT- -which is called via PMIPLl, or directly, to copy a 
message from the automatic storage of a PL/I program into the 
Intercomm-managed dynamic pool storage area before passing it 
to Message Collection to be queued for another subsystem. 

• REENTSBS - - table of Intercomrn service routine and user- coded 
subroutine entry points, names and related characteristics. 
(Required if PMIPLI is used). 

PL/I subsystems may directly call Intercomm service routines and 
user subroutines using standard CALL statements, by declaring the 
routines as ENTRY OPTIONS (ASM INTER). A member PLIENTRY, listed in 
Appendix B, provides such declarations for the most commonly used 
Intercomm service routines. PLIENTRY may be copied into the PL/I 
program via a %INCLUDE statement. User-coded PL/I subroutines may also 
use this same interface scheme. 

If the routines are not called directly, then one routine only is 
called: PMIPLl, which is declared as ENTRY EXTERNAL. The first passed 
parameter is the name of a code defining the actual routine to which 
interface is desired, subsequent parameters are those required by the 
called routine, and must be in Automatic Storage if the subsystem 
(subroutine) can be loaded above the 16M line (must be a 24-bit 
address). Coding format: 

CALL PMIPLl(routine-code,parml[,parm2, ... J); 

Subsequent chapters of this manual, and of related message processing 
fac il i ty manuals, contain detailed descriptions of applicable 
routine -code names and the parameters required for each routine. The 
Intercomm source text member PENTRY, listed in Appendix B, provides the 
definition of the halfword routine-code constants (FIXED BIN(lS» used 
for calling most of the Intercomrn service routines via PMIPLI. To 
ensure that the correct code value is used, PENTRY should be copied 
into the static storage section of each PL/I program using a %INCLUDE 
statement. Routine-code names correspond to the entry point name 
defined in REENTSBS, and the code itself is an index value (offset) 
into the REENTSBS table (see Chapter 9). 

39 



Chapter 3 Coding an Intercomm 
Subsystem in PL/I 

For calls to other Intercomm service routines and for user 
subroutines, add the names and index values to PENTRY and add 
corresponding entries to the REENTSBS table (see Section 9.1) if the 
PMIPLI interface is used, or add the names to PLIENTRY, if the routines 
are called directly. User subroutine interface is further described in 
Chapter 9. 

Figure 17 illustrates the basic coding required to implement an 
Intercomm subsystem and the definition of an input message and creation 
of an output message via an application to "echo" the text of an 
incoming message back to the originating terminal. The Message Mapping 
Utilities, the Edit Utility and the formatting capabilities of the 
Output Utility are not used. Note that the input parameters are 
declared as simple character strings. 

1. The message header is created by copying the input message 
header to the output message header area and adjusting the 
following fields: 

• MSGHSSCH, MSGHSSC--Sending Subsystem Code 

Move in the original receiving subsystem code values, 
MSGHRSCH (to MSGHSSCH) and MSGHRSC (to MSGHSSC), to 
identify the current subsystem as the sending subsystem. 

• MSGHRSCH, MSGHRSC--Receiving Subsystem Code 

Move in a predefined code to indicate further processing 
(the next subsystem) for this message (for FESEND, use 
binary zeros - null bit string). 

• MSGHVMI--Verb/Message Identifier 

Move in a predefined code for subsystem processing, or to 
indicate to FESEND that the output message is not fully 
formatted, use X'57'. If an output message is formatted 
by MMU, do not touch this field. 

• MSGHLEN--Message Length 

Modified to include header and text length of output 
message. 

• MSGHTID--Receiving Terminal Name 

If the originating terminal is to receive the response 
message, do not change. Otherwise, specify the receiving 
terminal name for the output message(s). 
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2. The new message text is created by copying the input message 
text to the output text area, and then appending the author's 
name and a message ending character (X'26' or X'37'). 

3. Queuing of the output message for the terminal is 
accomplished via the service routine FESEND (FESENDC). 

4. The return code from the queuing routine must be analyzed to 
assure that the new message was actually queued, and recovery 
action taken if not. 

5. The last logical activity in the subsystem is to give a value 
to the Intercomm return code field and return to the 
Subsystem Controller. 

The procedure entry point name must correspond to the subsystem 
entry point (load module name) described in the Subsystem Control 
Table. 

The input-message entry parameter has been further defined to 
reference the 42-byte input message header and the input message text 
as separate entities. See Chapter 2 for a description of individual 
fields in the message header as detailed for the output message area 
(see comments in the sample program). 

To assist the programmer in defining the message header, there is 
a source text member, PLMSGHD, listed in Appendix B. This member may be 
%INCLUDE'd within a structure defining the input and/or output message 
areas and is defined to declare level 5 entries within the structure. 
If the input message area is declared as a character string as in the 
sample program, a structure may not be used to detail areas of the 
message; only DEFINED statements may be used as illustrated in the 
sample program (to prevent program execution errors). A structure may 
be declared for the input message if the parameter is defined as a 
pointer (see Figure 12) and the structure is BASED on the pointer. 

The entry parameters for the System Parameter Area (SPA) and 
Subsystem Control Table entry (SCT) for the subsystem are not detailed 
as there is no need to reference any of their individual fields. 

The entry parameter for the Intercomm return code is used to 
indicate the result of message processing to the Subsystem Controller. 

Constants are defined as STATIC items with the INITIAL 
attribute. All variables, and constants that may be passed as 
parameters, should be defined in (moved to) automatic storage, so that 
they are given unique areas for each message thread that is being 
processed. The allocation of automatic storage is done out of the ISA 
provided by the PREPLI interface routine, based on the SPAC parameter 
defined on the subsystem's SYCTTBL definition (see Chapter 2). 
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3.3.1 Message Switching Between Subsystems 

Any Intercomm subsystem may send a message to any other Intercomm 
subsystem. If a message is sent to some other subsystem, it is called 
"message switching." An application subsystem can switch a message to 
the Output Utility, which is another subsystem. The Change/Display 
Utili ty switches messages to the Output Utility. An application 
subsystem may switch (or requeue) a message to itself in the event that 
reprocessing or deferred processing of the message is required. An 
application subsystem may exceed an installation's core limitations and 
be broken into several subsystems. One subsystem may receive a message 
input from a terminal, perform partial processing and develop 
intermediate results in the form of a message sent to a second 
subsystem. The second subsystem processes the intermediate results as 
an input message and may complete the message processing or develop 
addi tional intermediate results in the form of messages sent or 
switched to any other subsystem or subsystems. Anyone of these 
subsystems might also switch messages to the Output Utility. 

Message switching between subsystems is accomplished by moving 
the input message to an output message area and then changing the 
receiving subsystem code in the header and calling COBPUT as usual. 
The Ve rb/Me s s age Identifier (MSGHVMI) may be ini tial ized for 
interpretation by the rece1v1ng subsystem. A VMI equal to X'QQ' 
indicates that the Edit Utility is to be called by PREPLI prior to 
activating the receiving PL/l subsystem. 

To swi tch messages between 
identifier (MSGHTID) would also 
COBPUT or FESEND. 

terminals, the destination terminal 
have to be changed before calling 
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ECHOPL1: PROC (IN_"SG,SPA,SCT,ICOM_RC) 
OPTIONS(MAIN,REEhTRA~T); 

,. DECLARE FIRST THREE PARAMETERS AS CrAR~CTER STRINGS ., 
DCL 1 IN_MSG CHARISltZ), '* INPUT PAR'" 1 ./ 

I~_HDR CHARI"Z) CEFIhEC Ih_~SG, 
IN_TEXTISOO) CHAR(1) DEFINEC Ih_MSG PCSITICNllt3); 

DCL SPA CHAR (500) ; ,. INPUT PAR~ Z ., 
DeL seT CHAR I 100) ; '* INPUT PARM 3 ., 
DeL IeOM_RC FIXED BIh(3I)j ,. INPUT P~RM " ., 
DeL 1 OUT_MSG, ,. OLiPLT MSG ARE~ ., 

30UT_hDR CHAR("ZIt ,. TO COpy H,_HDR./ 
3 OUT_TEXTI51Z) C~~R(l), ,. M~X TEXT SIZE ., 

1 UUT_MSG_DEF DEFINED LLT_~SG, 
3 OUT_HOR_DEF, ,. T( PROVIDE MSG hEADER VARlABLES */ 

4lNCLUDE PL~SGHDj •••••••••••••••• *.* •••••••••• * •••••••••••••••••••••••• 

••••••••••••••••• 

5 ~SG~LEN FIxED BIN(15) U~~LIGNEO, 
S ~SGhQPR er~R (11, 
5 MSGhRSer Ell 161 ~LIG~E~, 
5 MSGhRSe 8IT (8) ALI(~ED, 

5 MSGrSSC BIl (bl ~LI(~ED, 
5 ~SGrMMN Ell (2") ~LIG~ED, 
S MSG~DAl Cr~R (tl, 
S MSG~TI~ er~k (8), 
S rSGrTID Cr~k (51, 
5 MSGreON Ell (161 ALl(~Eu, 
5 ~SG~FLGS Cr~R (21, 
5 MSGhBMN 811 IZltl ~LI(~EL, 
S ~SGrSSCh BIl (8) ALIGNEu, 
5 ~SGrLSR (r~~ (1), 
5 MSG~ADDR ~ll Iltl ~LIG~EC, 
5 MSGrLUG CrtR (1" 
5 MSGrBLK BIl leI ALIG~cD, 
S rSGrVMI ~11 (tl ~LIG~ED, 

~ TEXT_DEF(512) CHARIl) j /* NCl ~EFERENCED *' 
/. ~OTE: A8CVE USE GF DEFINEC CALSES corPlLER R~luRN CODE-e ./ 
/. bLl DOES NLl CAUSE LINKELll/EX~CllICN PRUBLEMS. ./ 

Figure 17. Echo Message Example; Reentrant PL/l 
(Page 1 of 4) 
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,f DECLARE CONSTANTS A~D AUTO'ATIC ~ARIABLES. f, 
DCL 11, J, FIXED Ban5'; ,f CCUNTERS INTC TEXT f, 
DCL. CHAR.COUNT FIXED Ba131'; ,f ACTUAL TEXT LENGTH f, 
DCL FESENDC.RC PIC'99', ,f FES~~DC RET~RN CODE f, 

FESEND.RC CHUIZ' CEFI~Ee FESE~DC.RC; ,f MUST SE C~AR FeR CALL PMIPLIIFESENCC, ••• ) f, 
ecL. AUTHORS.~A"EZ CHARtlZ' I~ITI' .". DAVIES" STATIC, 

AUTHORS.~A"~IIZ) CHARII) DEF IHC HTHORS.NAI'IEZ; 
eCL DEFAULT. TEXTZ CHARlflCI I~ITI'C~IGI~AL DATA TOC LCNG • 
XT HAS SEEN PLT IN ITS PLACE') STAT IC, 

DEFAULT.TEXTloO' CHARll) CEFHEC CEFAUL T. TEXTZ; 
DCL. V"I.57 blTH!) AL.IG~Ee I~IT I 'C1C10111') STATIC; 
DCL. MSG.END 1:1 IT Ie) AL.IGN EC HUTI'CCllCll1'1 STATIC, 

MSG.ENO.EOT CHARI 11 DEF INEC ~H.ENDj ,. 'DEFINEC' CF I'ISG.END CODE .S CHAM SAVES EXTERNAL ,f SUSRCUTINE CALL TC "eVE eIT ST~I~G. ,f hOTEl AseVE USE OF DEFINEC CAUSES CCI'IPIlER RETURN CODE-8 ,. bUT UOES NOT CAUSE LI~KEDIT'EXEC~TIOh PROB~E"S. 

Figure 17. Echo Message Example; Reentrant PL/l 
(Page 2 of 4) 
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l~ 1 0 DeL P~IPLl ENTRY EXTER~ALj ,. I~TERCC~M INTERFACE ., 
AINCLUDE PENTRYj •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

15 1 0 DeL 1 PENTRY STATIC, ,. UPDATE ., 
2 1 "IF OFFSET ODD,TRLE CFFSET--IOFFSET+l)" 

INTSORTe INITI~~), ,- REL lC ., 
DWSSNAP HI TI Ci5) , ,. REL lC ., 
MAPFREE IN11ICill, 
FECMRLSE INITISi), 
FESEND I~11IB3), 
FESENDe INITI7~), 
ALLOCATE INITI7~), 
ACCESS HdT(7l), 
MAPURGE I~ITlt7), 
MAPCLR 1~1T Ie:!), 
MAPEND INITI5~), 
MAPOUT IN1T(55), 
MAPIN I~ITI~ll, 
INTUNSTO I~ITI471, 
INTSTORE HdT1431, 
INTFETCh Hd T 13C; I, 
FEeMFD~K 1~ITI3~I, 
FECMDD~ l~lTI~l), 
QWRlTEX IN1TI2II, 
(.lRf:AuX INITI231, 
'<WRITE I~JlIlC;I, 
UREA0 INllll~), 
(.;CLCSE HlTIlll, 
(.lOPEI'; INIlI iI, 
IolBUILD 1~111 31, 
SELECT HlTI 'tl, 
RELEASi: HITI el, 
REhO ItdTIUl, 
wRITE HdTIltl, 
GET HITILel, 
PUT H.lTI;:'tI, 
KELEx HdTIZel, 
FEu" HIT 13i I, 
CObPuT l~lT(tt:I, 
/",Sc..CCL 1~11 17Ll, 
C08STORF lIdT(ttl, 
CONvtRSE IN 1T I Be I, 
DBl~T HITle"I, 
LOGPuT HlllEtl, 
PAGE H.:ITIC;.:J, 
GETV 1~.lT19tl, 
PUT" l~lTIICCj 

FIXED bI~1151; 
•••••••••••••••• /. F[~ REEhl~BS LC~E~/ENTRY PCI~TS ./ 

Figure 17. Echo Message Example; Reentrant PL/l 
(Page 3 of 4) 
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STIH LEV NT 

16 
17 
18 
19 
20 
21 
22 
23 
ZIt 
25 
2b 
27 

28 
29 
30 

31 
32 
33 
3~ 

35 
3b 
37 
38 
39 
40 

1 0 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

1 2 
1 2 
1 1 

1 2 
1 2 
1 1 
1 2 
1 2 
1 2 
1 1 
1 1 
1 1 
1 1 

1 2 
1 2 
1 1 
1 0 
1 0 

MAINLINE: DC; 
ICO"_RC - 0 ; 
FESENDC_RC - 10Q I ; 

OUT_HDR - Ih_HOR ; 
CHAR_COUNT - ~SGHLE~ ; 
CHAR_COUNT - CHAR_CCUNT 
MSGHSSC • MSGHRSC i 
MSGHSSCH - MSGHRSCH 
MSGHRSC - lib ; 

MSGHRSCh - 118 ; 

MSGHVMI - VMl_~7 ; 
IF CHAR_COUNT > ~99 

THEN 

Coding an Intercomm 
Subsystem in PL/l 

'* I~IT ThE l~TERCOMM RETURN CODE *' '* I~lT T~E FESE~OC RETURN CODE *' '* I~PUT ~EACER TO CUTPUT AREA *' 
,. MSG LEhGTH TO FULLwORC COUNTER *' 
- ~3 ; '* O~IT hEADER AND EaT *' 
/* RECEIVING 10 SENDING *' '* RECEIVlhG TO SE~DING *' '* CLEAR RECEIVING *' '* CLEA~ RECEIVlhG *' '* SET VMl ceDE *' 

DO I-I TO bOi '* ~~E~ IhFLl TExT TOO LCNG -, 
OUT_TEXT(Il - CEF~LLT_TEXTiII; ,- LSE DEFAULT MSG -, 

EhDi 
ELSE 

DO 1-1 TO CHAR_CCU~Ti '* ~tE~ l~fUT TEXT (500 -/ 
OUT_TEXT(I) - I~_TEXT(lli ,. MCVE MESSAGE TEXT ., 

ENDi 
Dll J-1 TC 12; 

Et.D; 

OUT_TEXT(II - AUTHORS_~AME(JI; 

I - I + Ii 

'* ALwAYS - -, 
,. ADG ALTHOR'S NAME -, 

OUT_TEXT II) & MSG_END~ECTi '* A~C Aue MESSAGE END CODc *' 
MSGHLEN - I + ~3; ,- HEACER+TEXT+ALTHGR_~A~E+~CT " 
CALL P~lPL1(FESENDC,OUT_~SG,FES~~C_~C); /* QUEUE MESSAGE *' 
IF FESEhDC_RC ~. 'oct 

THEN 
DCi 

ICOM_RC • FESE~CC_kCi 

HO; 
EI\Di 

RETURN; 
END ECHOPLli 

,. ~~EN MESSAGE NOT QUEUED ./ 

Figure 17. Echo Message Example; Reentrant PL/l 
(Page 4 of 4) 
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3.4 PL/1 CODING CONVENTIONS AND TECHNIOUES 

When coding a PL/1 subsystem, there are several PL/1 features to 
consider: 

1. ON-units 

These may be used under Intercomm; however, note the 
following: 

a. Do not reference conditions that will be handled by 
Intercomm program check (SPIE/ESPIE) processing (for 
example, CONVERSION, FIXEDOVERFLOW, ZERODIVIDE); nor that 
concerning PL/1 I/O (for example, ENDFILE, KEY, 
TRANSMIT), all of which are handled by the Intercomm File 
Handler interface. 

b. For a produc tion subsys tern, ON -uni ts 
inordinate amount of overhead - restrict 
debugging, if possible. 

2. BEGIN-blocks 

may incur 
their use 

an 
to 

Beware of the overhead involved in block initialization 
procedures, both for storage and for processing time. 

3. RECURSIVE procedures 

Use cautiously, considering storage allocations involved; do 
not call an internal PL/I procedure from wi thin a called 
procedure, or from within itself. 

4. ALLOCATE/FREE statements 

Controlled and dynamically allocated based variables should 
not be used unless they can be allocated by PL/I from the ISA 
supplied by Intercomm. If such variables are used, be 
careful to specify an ISA size large enough to include the 
allocated storage on the SPAC parameter of the SYCTTBL macro 
for the subsystem. 

5. FETCH/RELEASE statements 

Do not use for dynamic loading of external procedures. 
Instead, CALL them as user subroutines using Intercomm 
controlled interfaces. 

6. Multitasking 

Don't. If necessary, call an Assembler Language routine that 
issues a SUBTASK macro (see Intercomm Assembler Language 
Programmer's Guide). 
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3.4.1 

7. Data conversion requiring subroutine calls 

Avoid whenever possible (message IEL0906I at end of compile): 
check correct syntax on field editing PICTURE patterns, match 
variable definition attributes for simple data moves (when 
arithmetic conversion is not required). Define numeric input 
fields edited by the Edit Utility with PIC clause. 
Define numeric fields in MMU maps to have the same form as in 
the associated file record and let MMU do the editing. 

8. CONVERSION and ZERODIVIDE conditions 

Prevent them by testing fields are numeric before arithmetic 
conversion, and not zero before division. 

XA/ESA Extended Storage Loading Requirements (Release 10 only) 

PL/l subsystems and subroutines using Intercomm reentrant coding 
conventions are eligible for loading above the 16M line under XA and 
ESA if these recommendations are followed: 

• The module should be linkedi ted wi th the AMODE-3l, RMODE-ANY , 
NCAL and RENT (or REUS) parameters. 

• For subsystems, the LOADNAM, LANG-RPL1, BLDL-YES (default), 
and REUSE-YES (default) parameters are required on the 
SYCTTBL macro (a loaded subsystem remains in extended storage 
except when necessary to delete it after a program check, 
time-out, or by user system control command request). 

• For subroutines, the LNAME, TYPE-PL1, BLDL-YES (default) and 
USAGE-REENT (default) parameters are required on the SUBMODS 
macro defining the subroutine to Intercomm in the REENTSBS 
table (see also Chapter 9). 

• Ensure that the Intercomm interface routines SYCT400 
(Subsystem Controller), PREPLI, PMIPL1, INTLOAD, and DYNLLOAD 
(for loaded subroutines) were reassembled with the XA global 
on in the Intercomm global table SETGLOBE. 

• All parameters passed via direct calls to service routines or 
user subroutines must be in 24-Amode automatic storage 
(DSA). Constants (file names, map names, etc.) must be moved 
to automatic variables in the program's DSA before the call. 
The location of the parameter addresses is not checked by 
Intercomm for direct calls, however a program check will~ 
occur if a 3l-Amode parameter is referenced by a 24-Amode­
(resident in Intercomm load module or dynamically loaded) 
program. 

• All programs issuing direct calls to Intercomm service 
routines and user subroutines must be linked with the 
Intercomm interface routine INTLOAD (see Appendix A) which 
dynamically interfaces with the resident Amode-switching 
routine SWMODE which must be in the Intercomm load module. 
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• All parameters (except the PENTRY (REENTSBS) code) passed via 
calls to PMIPL1 must be in 24-Amode automatic storage (DSA). 
Constants (file names, map names, etc.) must be moved to 
automatic variables in the program's DSA before the call. 
PMIPL1 checks all parameter addresses (even those passed to 
user subroutines), and if not a 24-Amode address, PMIPL1 will 
force a program check (1SK 0,1) and therefore not execute the 
call. If only PMIPL1 is called, the loaded program need not 
be linked with INTLOAD as PMIPL1 performs mode-switching. 

• For any calls to user subroutines, whether via PM1PL1 or 
called directly. the user subroutines must be defined via 
SUBMODS macros in the REENTSBS table which must be in the 
1ntercomm load module. See Chapter 9 for defining the 
subroutines to 1NTLOAD when using direct calls (the caller 
must be linked with a modified INTLOAD which contains entries 
for the subroutines in addition to service routine entry 
points). See Appendix A for PL/l subroutine 1inkediting. 

3.5 RESTARTED MESSAGES 

After an Intercomrn system failure (abend or operator cancel) or 
an operating system failure (requiring a re-IPL of the CPU), Intercomm 
may be brought up in Restart Mode which permits reprocessing of 
messages in progress at the time of failure. Additionally. previously 
cancelled messages (see Figure 14), and unprocessed messages (received 
and queued, but not started) will be requeued for processing after 
system startup completes. This is accomplished by retrieving the 
original input messages from the log created in the previous 1ntercomrn 
execution as described in the Operating Reference Manual, and may be 
coordinated with file or database record backout as described in the 
File Recovery Users Guide and DBMS Users Guide. 

Restarting of messages for a particular subsystem is controlled 
by the RESTART parameter of the SYCTTBL macro defining the subsystem in 
the SCT. A restarted input message (in progress at failure time) 
contains a log code of C'R' or C'P' (if data base update may be 
executed by the subsystem). All other input messages contain a log 
code of C' 2' (see Figure 11). A subsystem may need a different 
processing path for a restarted message and should be careful about 
creating an output response message which might confuse a terminal 
operator. 

3.6 DWSSNAP FACILITY (Release 10 only) 

The DWSSNAP Facility allows a PL/l subsystem to snap data areas 
from its own DSA; a PL/l subroutine can snap areas from the calling 
subsystem's ISA (data areas passed as parameters to the .subroutine). 
The output of the. DWSSNAP request may be sent to SNAPDD (unlimited 
output) with snap 1D-087 or may be returned to the inputting terminal 
(limit is one screen of output per snap. all subsequent pages of output 
are lost), or may be routed to another terminal, usually a printer 
(maximum output of 20 pages). The parameters for the DWSSNAP call are: 
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Parameter Contents 

SNCWname The Snap Control Word, initialized to: 'j6SW' 
(SNAP Option) for output to the system SNAPDD 
data set; 'j6DW' (DISPLAY Option) for output 
back to the inputting terminal, 'j6PW' (PRINTER 
Option) for output to terminal named in next 
parm. 

term- id The Intercomm terminal name where output is to 
be "routed. Only coded if PRINTER option used. 

parm-address-start A data name in the subsystem's/subroutine's DSA 
which represents the start of the area to be 
snapped. 

parm-address-end A data name in the subsystem's!subroutine's DSA 
which represents the end (must be a higher 
address than start) of the area to be snapped. 

Coding format: 

CALL DWSSNAP(SNCWname[,term-id] 
[,parm-address-start[,parm-address-end]]); 

The CALL to DWSSNAP can have up to 5 address pairs specified. 
However, no address need be coded if a snap of the entire ISA is 
desired. For example: 

CALL DWSSNAP(SNCWname); 

will cause the entire ISA to be snapped. 

CALL DWSSNAP(SNCWname,parm-address-start); 

will cause a snap of DSA from parm-address-start to the end of the ISA. 

NOTE: the PL/l compiler does not place data fields in the DSA in the 
order coded. Use the map of the DSA to determine delimiters when 
using address pairs, or insert a dummy field to provide an 
address-end label as in the subroutine example below. 

When using the DWSSNAP Facility to receive output at the 
inputting terminal, data areas to be snapped (all inclusive) cannot 
exceed 300 bytes (only one page of output will be sent to the inputting 
terminal; all additional output will be ignored/lost) when one pair of 
addresses is specified. If multiple address pairs are specified then­
the number of bytes that can be snapped is 300 minus 48 (times the 
number of address pairs desired). The storage snapped will be· 
displayed at the terminal just as it would appear in a formatted dump; 
hexadecimal digits (to the left) and the alphanumeric equivalent (to 
the right). 
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When calling DWSSNAP from a PL/l subroutine, the addresses passed 
to DWSSNAP as parms must be within the ISA of the main PL/l subsystem. 
To pass addresses in the ISA of the subsystem from a subroutine, they 
must be part of the input parameters to the subroutine. For example: 

SUBRTN: PROC (RECORD_PTR) OPTIONS(REENTRANT); 
DCL RECORD_PTR POINTER; 
DCL 1 RECORD-AREA BASED (RECORD_PTR), 

4 RECORD 
4 RECORD_END_FILLER 

DCL 1 SNCW CHAR(4); 

SNCW - '~DW'; 

CHAR(166), 
CHAR(l) ; 

CALL DWSSNAP(SNCW,RECORD,RECORD_END_FILLER); 

will cause a snap, to the inputting terminal, of the l66-character 
Record-Area passed to the subroutine by the subsystem as a parameter, 
provided the output does not exceed one screen (everything in excess of 
one screen will be lost). RECORD_END_FlLLER is a delimiter for the 
snap. 

3.7 BASED VERSUS NONBASED PARAMETERS 

The PLlLNK parameter of the SYCTTBL macro defining the subsystem 
to Intercomm specifies whether PREPLI will pass the first three 
parameters to the subsystem as pointer variables or character strings 
(PLlLNK-NONBASED) for which the addresses of Locator/Descriptors for 
simple character strings are in the parameter list, or whether the 
parameters are passed as arithmetic variables which are the actual 
addresses of the areas as for Assembler Language programs 
(PLlLNK=BASED) . 

As seen in Figure 12, the default method of receiving the 
parameters to a PL/l subsystem is as pointer variables, or as 
illustrated in Figure 17 as simple character strings. If using 
pointers, these areas may be defined as structures to enable individual 
data items wi thin a parameter area to be referenced. If the first 
three parameters are pointers, the character strings or structures are 
defined as BASED upon the passed parameters as illustrated in Figure 
12. Figure l7a illustrates a version of Figure 12, and shows the 
passed parameters defined as arithmetic variables (FIXED BIN(3l», that 
is, they. are the actual addresses of the parameter areas. Again, the 
parameter areas are BASED upon the incoming parameters, however, it is 
necessary to set up each arithmetic variable as the character string 
address as illustrated in the MAINLINE code for the input message. 

Declaring the input parameters as POINTERs is the easiest to use 
as a structure may be defined on each BASED pointer and the declaration 
is valid for message header reference and input parameter reference for 
direct calls and calls via PMIPLI. When declared simply as character 
strings, they may not be defined as structures (invalid data item 
references occur). When declared as arithmetic variables, addressing 
must be declared, and if MAPIN is called dIrectly, six parameters must 
be passed (as though PMIPLl was being called with the code for MAPIN as 
a seventh parameter) and the mapped input area may not be a BASED area. 
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EXAMPLE2: PROC (IN_MSG_ADDR,SPA_ADDR,SCT_ADDR,ICOM_RC) 

1* 
DCL 
DCL 
DCL 
DCL 
DCL 

OPTIONS(MAIN,REENTRANT); 
DEFINE THE PASSED PARAMETERS: 

I N_MSG_ADDR FIXED BIN(31); 
SPA_ADDR FIXED BIN(31); 
SCT_ADDR FIXED BIN(31); 
ICOM_RC FIXED BIN(31); 
IN_MSG CHAR(4096) BASED(IN_MSG_PTR); 

DEFINE STATIC STORAGE AREAS: 

*1 
1* INPUT PARM 1 *1 
1* INPUT PARM 2 *1 
1* INPUT PARM 3 *1 
1* INPUT PARM 4 *1 
1* INPUT MSG *1 

*1 1* 
1* 
1* 
1* 
1* 

THESE AREAS SHOULD HAVE THE INITIAL ATTRIBUTE 
AND NOT BE MODIFIED. 

*1 
*1 
*1 

DCL VMI_57 BIT(8) ALIGNED 
DCL RSC_OUTPUT BIT(8) ALIGNED 
DCL RSCH_OUTPUT BIT(8) ALIGNED 
DCL FILE_NAME CHAR(8) 

INIT(' 01010111' ) 
INIT('11100100') 
INIT('11100100') 
INIT( , MYFILE ' ) 

DEFINE VARIABLE STORAGE AREAS: 

STATIC; 
STATIC; 
STATIC; 
STATIC; 

THESE AREAS WILL BE DEFINED IN AUTOMATIC STORAGE 
AND WILL BE ASSIGNED FROM THE PROVIDED ISA. 
THERE WILL BE ONE SET OF AREAS FOR EACH MESSAGE 
THREAD INVOKED. 

*1 

*1 
*1 
*1 
*1 
*1 
*1 

1* 
1* 
1* 
1* 
1* 
1* 
1* 

DCL OUT_MSG 
DCL I,J 
DCL FILE_RECOND_AREA 
DCL ICOM_RETURN_VALUE 

CHAR(2048); 
FIXED BIN(lS); 
CHAR(200); 
FIXED BIN(31); 

*1 
1* OUTPUT MSG *1 
1* COUNTERS *1 
1* READ AREA * I 
1* RETURN CODE*I 

1* *1 
1* NOW DEFINE PROCESSING PROGRAM LOGIC. *1 
1* *1 

1 MAINLINE: DO; 
ICOM_RC - 0; 1* INIT THE INTERCOMM RETURN CODE *1 
IN_MSG_PTR - ADDR(IN_MSG_ADDR); 1* SET PARM AS ADDRESS *1 

ICOM_RC - ICOM_RETURN_VALUE; 
RETURN; 

END EXAMPLE2; 

Program Processing Logic 

1* SET ICOM RETURN CODE *1 

Figure 17a. Reentrant PL/1 Subsystem Structure 
using BASED arithmetic variable parameters. -
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USING THE MESSAGE MAPPING UTILITIES 

4.1 CONCEPTS 

The Message Mapping Utilities (MMU) provide an interface between 
the application subsystem and terminal-dependent message processing 
logic for both input and output messages. MMU is invoked by calls to 
Intercomm service routines which perform mapping functions based upon 
user-specified tables (MAPs). Mapping includes justification, padding, 
and conversion of character data to/from arithmetic format. 

4.2 PROCESSING 

MMU input mapping produces fixed length data fields prefixed by a 
two-byte length and one-byte flag (indicates errors or omissions) 
unless the data fields are defined in a structured {named) segment 
(contiguous group of fields). In this case the three-byte prefix 
occurs for the entire segment, not for the individual fields. 

MMU output mapping operates upon data in the same format, but the 
flag byte becomes the field (or segment) attribute character. The 
mapped input text area and the urunapped output text area are called 
symbolic maps and are defined by %INCLUDE statements in the application 
program's dynamic storage area (automatic storage). The application 
program references data fields and the associated prefix by symbolic 
name. For example, a customer name field (CUSTMER) of twenty-five 
characters would appear within an MMU symbolic structure definition as 
follows: 

4 CUSTMERL 
4 CUSTMERT 
4 CUSTMER 

FIXED BIN(lS), 
CHAR(l) , 
CHAR(2S), 

(length) 
(flag/attribute) 
(data) 

When defining maps for use by PL/l subsystems, there is a special 
parameter, BASED, to be coded to indicate for symbolic map area 
generation whether the map area is (YES - default) or is not (NO) to be 
based on a pointer (PTR_mapname). If YES is coded, the symbolic map 
area for input message mapping may be acquired by MMU (requires a 
direct call to MAPIN with 5 parameters) and it replaces the input 
message area which was also based on a pointer (requires 
PLllNK=NONBASED on subsystem SYCTTBL). The map area pointer is 
initialized after the MAPIN call and the acquired area is freed before 
RETURN to the Monitor as in the sample program in Chapter 10. When NO 
is coded, symbolic map areas are in the DSA. 

Output message disposition is determined by options passed to 
MMU: the formatted message(s) may be returned to the subsystem; passed 
to FESEND for terminal queuing; passed to the Page Facility for CRT 
page browsing; or spooled to a DDQ for subsequent transmission as a 
series of report pages for a printer. A summary of message processing 
logic using MMU is shown in Figure 18. For a complete description of 
Message Mapping and its use by application subsystems, refer to the 
Intercomm Message Mapping Utilities. 
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APPLICATION SERVICE MAP 
LOGIC ROUTINES FILES 

-
"""'-MAP 

........ 

I Input ... Initiali- Load 
Message ". zation Modules 

1 I ....... 
1 

Prepare LOADMAP 
MAPIN I Offline 

Calling I Utilitv 
Sequence l ~, 

I 
,,- ....... 

Process MAPIN mID 
Mapped l.....II Convert/Edit ..... Store/ 
Input ~ Input ~ Fetch 
Hessa2:e 

I 
Messa2:e Data Set 

I . + ......... 

Prepare ,. Output 
Message 
Data • J 
Prepare MAPOUT 
MAPOUT .. Map output ..... 
Calling .. Messa e Data ~ 
Seauence 

NO lessage I ..... 
Finished ~ 

I YES 
Prepare 
MAP END 

I 
Calling 
Seauence 

." 

)r- MAPEND 

I RETURN Convert/Edit 
Output I Output 
Message Messa~e 

' .... } 
/~ 

Figure 18. Message Processing Using MMU 
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USING THE EDIT UTILITY 

5.1 CONCEPTS 

The Edit Utility may be used for input messages instead of MMU. 
It provides an interface to facilitate application program logic for 
message editing. When editing has been requested for a verb (via Front 
End Verb Table specification), the Intercomm ·PREPLI interface program 
ca1ls the Edit Utility to produce edited message text from data fields 
entered by the terminal operator. 

The edited message becomes the input message passed 
subsys tem. The Edi t Control routine strips the fo1lowing 
definition characters during the course of editing: 

to the 
field 

• The system separator character, as defined in the System 
Parameter List (SPA) 

• 3270 CRT SBA sequences 

• Dataspeed 40/1 and 2 terminal TAB characters 

• New Line characters 

• Carriage Return or combined Carriage Return/Line Feed 

• End of Text, End of Message, End of Block, or End of 
Transmission characters. 

All other device control characters not translated or otherwise 
suppressed by the Front End translation table for a particular device 
will be treated as text within a field. 

Editing is controlled by the Edit Control Table (ECT - system 
table PMIVERBS), which contains all information about each message 
necessary to perform editing. An edit proceeds field by field based 
upon the user-specified ECT. Data fields may be edited by Intercomm or 
user-coded Edit Subroutines. For a complete description of the Edit 
Utility, its components and processing logic, refer to the Intercomm 
Utilities Users Guide. The sample program in Chapter 12 illustrates 
edited message processing. 

5.2 PROCESSING RESULTS 

The result of processing by EDIT is a message with a standard 
forty-two-byte message header and data fields in one of the following 
basic formats: 
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• Fixed Format 

Each edited field is of fixed length in a predefined sequence 
as follows: 

• Variable Format 

DATA 
N 

Each edited field may vary in length and posit'ion in the 
edited result. Each edited field is prefixed with a one-byte 
identification code, one-byte length, and possibly a one-byte 
occurrence number for fields defined as repetitive in the 
ECT: 

DATA 
Z 

The Edit Utility considers a message successfully edited i~ there 
are no required fields (as specified by the Edit Control Table) in 
error or omitted. In the case of . unsuccessful editing, Edit sends an 
error message to the originating terminal for each required field 
omitted or in error. If none of the required fields is omitted or in 
error, it remains the responsibility of the application program to 
analyze the edited result and perform recovery logic for any non­
required fields in error. Figure 19 summarizes results of Edit 
processing for fields in error. 

Field Type 

Non-Required 
Field Omitted 

Non-Required 
Field in Error 

Required Field 
in Error or 
Omitted 

Fixed Format 

Field appears in edited result, 
filled with pad character 
associated with Edit Subroutine, 
that is, spaces for alphanumeric 
field, zero for numeric field, or 
user-assigned. 

Field appears in edited result 
filled with high-values (X'FF'). 

Message rejected by EDIT. 

Variable Format 

Field does not 
appear in edited 
result. 

Field does not 
appear in edited 
result. 

Message rejected 
by EDIT. -

L-________________________________ ~ ____________________________________________________________________ ~ ____________________________ ~-

Figure 19. Edit Utility Processing of Fields Omitted or in Error 
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USING THE FILE HANDLER 

6.1 GENERAL CONCEPTS 

The Intercomm File Handler provides centralized control over all 
data file access in the on-line system. Requests for data file access 
are made in message processing subsystems by calling a File Handler 
service routine. 

The correspondence between the normal PL/l file access functions 
and the Intercomm File Handler service routines is shown in Figure 20. 

Function PL/l Requests Service Routine 

Prepare a file for access 

Access logical records sequentially 
(QSAM,QISAM) 

Access logical records randomly 
(BISAM,BDAM) 

OPEN 

READ ,WRITE 
GET,PUT 

READ, w'"RITE 
REWRITE 

Access physical blocks (BSAM,BDAM) READ ,WRITE 
------------------------------------------------------

Access VSAM files READ 
WRITE ,REWRITE 
LOCATE 

SELECT 

GET,PUT 
GET,PUT 

READ ,WRITE 
WRITE 

READ ,WRITE 

GETV 
PUTV 
PUTV 

Conclude file access CLOSE RELEASE 

Figure 20. Functions of File Handler Service Routines 

A data file on-line is identified to the File Handler by the 
existence of a data definition (DD) statement in the execution JCL. 
Files must be existing (DISP-OLD or SHR) except for sequential output 
data sets (DISP=NEW or MOD). 

DD s ta tement requirements are illustrated in Figure 21. 
Additional requirements for VSAM are described in that section. 
Special processing definitions for particular files are defined to 
Intercomrn at system startup by FAR (File Attribute Record) parameters. 
These include READONLY (prohibit output), OPEN (at startup), file 
duplexing, etc., and are described in the Operating Reference Manual. 
Additional parameters for file recovery (in case of program or system 
failure) are described in the File Recovery Users Guide. 
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Ilddname* 
II 
II 
II 
II 
II 
II 
II 
II 
II 

DD DSNAME-** 
,DISP-** 
,DCB-(DSORG-** 
,OPTCD-** 
,RECFM­
,BLKSIZE­
,LRECL-
,NCP-
,LIMCT-
etc. ) 

Using the File Handler 

For BSAM,BDAM,BISAM only. 
Must be specified by existing 
data set label or explicitly 
in DD statement. 

*Name used to identify file in calls to SELECT. 
**Marks those parameters which must be explicitly specified on the DD 

statement for each data set. 

Figure 21. DD Statement Parameters for the File Handler. 

In centralizing data file accesses, the File Handler provides one 
central set of control blocks for each file, thus reducing core 
requirements in individual message processing subsystems. There are no 
FILE statements in a PL/l-coded Intercomm program. 

Furthermore, all the facilities of the following Operating System 
Data Management functions are accessible to any subsystem: BDAM, BSAM, 
QSAM, BISAM, QISAM and VSAM. 

The File Handler also supports the following ISAM replacement 
access method available from another vendor: lAM. 

Data Base interfaces supported under Intercomm (IDMS, ADABAS, 
TOTAL, DL/I, Model 204, System 2K) are described in the DBMS Users 
Guide and the respective vendors' manuals. 

6.1.1 Subsystem Processing 

In the on-line environment, several subsystems in concurrent 
execution may require access to the same data file. Rather than each 
subsystem issuing an OPEN and corresponding CLOSE for accessing a 
particular file, the File Handler will open a file the first time it is 
accessed (unless already opened at startup) and the file remains open 
for the duration of the on-line job in execution. A SELECT request 
simply establishes internal control blocks and the corresponding 
RELEASE request merely disconnects those internal control blocks. In 
each subsystem, following a SELECT for a particular file, access 
functions (READ, WRITE, GET, PUT, GETV, PUTV) may be called as many 
times as may be necessary for message processing logic. RELEASE must 
be called for each selected file prior to the return to the System 
Monitor. 
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Each subsystem must provide space for two File Handler control 
areas. The information in these areas is unique for each message 
thread, so they must be defined as automatic variables of reentrant 
programs, so that space can be assigned out of the ISA. To assure that 
they are fullword aligned, they should be defined following a "FIXED 
BIN (31)" field. To force the proper alignment, Figure 22 shows how 
these control areas may be declared for direct calls to File Handler 
routines. 

DCL 1 FH_AREAS ALIGNED, 
3 FH_DUMMY FIXED BIN(3l), 
3 EXTDSCT CHAR(48), 
3 FHCW, 

5 FHCWl CHAR(l) , 
5 FHCW2 CHAR(l) , 
5 FHCW3 CHAR(l) , 
5 FHCW4 CHAR(l); 

Figure 22. Defining File Handler Control Areas 

If calling File Handler routines via PMIPL1, the FHCW must be declared 
as follows (see also sample program in Appendix D): 

3 FHCW UNALIGNED CHAR(4) , 
1 FHCW_REDEF DEFINED FH_AREAS.FHCW, 

5 FHCWl CHAR(l) , 
5 FHCW2 CHAR(l) , 
5 FHCW3 CHAR(l) , 
5 FHCW4 CHAR(l); 

For each call to a File Handler service routine, the File Handler 
is passed the addresses of the two control areas. The first is an 
aligned 48-character area, called an External DSCT (EXTDSCT), which the 
Fi Ie Handler use s to save control information for the subsystem 
processing thread, from the time that a given file is first SELECTed 
until it is finally RELEASEd. A unique EXTDSCT must be defined for 
each file concurrently accessed within the same processing thread. The 
other control field, called the File Handler Control Word (FHCW) , is an 
aligned four-character field used for communication between the File 
Handler and the calling subsystem. Prior to each call to a service 
routine, the subsystem must clear the FHCW with spaces or initialize it 
with a predefined request code as described for each routine. A code 
of space (blank) is indicated in the detailed access descriptions by 
the lower case letter ~. An example of such a request would be to 
establish Exclusive Control during a call to READ with intent to 
update. The File Handler will return a completion code in this word, 
after servicing a request, to communicate the status of the operation 
back to the subsystem. 
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6.2 CALLING SERVICE ROUTINES 

A PL/l subsystem may call the File Handler service routines 
through the Intercomm interface module PMIPL1, and provide a 
routine -code name corresponding to the desired routine name, as 
described in the Intercomm XINCLUDE member PENTRY, or the routines may 
be called directly (see Chapter 3). The PMIPLl prototype coding format 
is described in Chapter 3. 

The parameters for the File Handler service routines are 
described in Figure 23. The specific parameters passed to a given 
service routine depend on file requirements and the processing options 
of the particular service routine called. If the calling subsystem (or 
subroutine) might be loaded above the 16M line (under XA or ESA) , then 
all parameters (except the PENTRY code, if used) must be in Automatic 
storage (DSA) , otherwise, the ddname may be in Static storage. 

Parameter Content 

EXTDSCTname A 48-character fullword-aligned area supplied by the 
subsystem for the File Handler's use for each file 
SELECTed (see Figure 22) 

FHCWname The File Handler Control Word, in which the File 
Handler returns a completion code to the subsystem 
(see Figure 22) 

ddname An eight-character constant initialized with the name 
of the DD statement describing the data set to 
Intercomm (move from Static to Automatic storage for 
calls from 3l-Amode programs) 

Record-area The area for data read from, or to be written to, 
the file 

Key The key for file access (ISAM, Keyed BDAM, VSAM-KSDS) 

VSAM RBA Four-byte Relative Byte Address number (ESDS) 

VSAM RRN Four-byte Relative Record Number (RRDS) 

Block-ID Applies only to BDAM files: 

• three-byte relative block number (RBN) 

• three-byte relative track and record number (TTR) 

• eight-byte actual address (MBBCCHHR) 

Figure 23. File Handler Service Routine Parameters 

The File Handler lAM support uses the Intercomm ISAM support routines. 
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On return from a File Handler service routine, the leftmost 
position of the FHCW area will contain a character code indicating the 
result of the operation, as shown in Figure 24. Additionally, for VSAM 
files, the rightmost position of the FHCW will contain a VSAM reason 
code. 

Code Meaning 

o Normal completion 

1 Hardware I/O error 

2 Unusual condition (EOF, invalid key, etc.) 

3 Exclusive control time-out occurred 

4-8 Not used 

9 Invalid request (no DO statement, invalid 
parameter sequence, attempt to output to an input 
only file, etc.) 

Figure 24. Outline of File Handler Return Codes 

The application subsystem logic must then analyze this return 
code and take appropriate error recovery action. An error message 
might be created and queued for output to the terminal. Otherwise, the 
subsystem can return to the Subsystem Controller with a return code of 
12, indicating that the Subsystem Controller should call the USRCANC 
routine which in turn will send an error message to the terminal. 

6.2.1 Automatic Error Checking 

If the application subsystem logic is such that special error 
recovery processing is not required, the File Handler will perform 
error checking itself and data will be returned to the subsystem only 
if the return code is zero. Otherwise, the File Handler will force a 
program check, which causes cancelling of the input message and return 
to the Subsystem Controller, which calls the USRCANC routine. To 
request this function, place a character 'c' in the first byte of the 
FHCW prior to calling a File Handler service routine. 
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6.3 SELECT. RELEASE FUNCTIONS 

SELECT must be called to initialize the subsystem's EXTDSCT prior 
to any data access function performed by the File Handler. Prior to 
the call to SELECT, the subsystem's EXTDSCT must be initialized to 
binary zeroes (X'OO'). 

RELEASE must be called to notify the File Handler that its 
pointers to the subsystem's EXTDSCT should be cleared and that all data 
access to a particular file within one subsystem thread is complete. 
There must be a RELEASE corresponding to each SELECT of a file. 
Multiple SELECTs of the same file using the same EXTDSCT are not 
permitted without intervening RELEASEs, within the same processing 
thread. After each RELEASE, the EXTDSCT should be cleared to binary 
zeroes before being reused. 

Coding format: 

CALL SELECT(EXTDSCTname,FHCWname,ddname); 

CALL RELEASE(EXTDSCTname,FHCWname); 

Note: the ddname must be in Automatic storage (DSA) if the subsystem 
(subroutine) can be loaded above the 16M line under XA or ESA. 

Figure 25 describes the return codes for SELECT and RELEASE. 

Return Codes 
(First Byte 

of FHCW) 

o 

1 

9 

SELECT 

A reusable file (disk input) ready 
for access; sequential access begins 
at first record. 

A nonreusable file (SYSOUT, disk 
output (DISP=NEW/MOD or DISP-SHR/OLD 
and FAR WRITEOVER parm specified, or 
a data set on tape) ready for access, 
begins after last record previously 
accessed. 

No ddname found in File Handler 
internal control table. (No DD 
statement in JCL or the file has 
been "locked" by the FILE control 
command. ) 

RELEASE 

Successful 
release 

Not applicable 

File not 
selected. 

Figure 25. File Handler SELECT/RELEASE Return Codes 
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6.3.1 Closing a File 

Occasionally, it is necessary to close a file, perhaps because it 
is to be updated by a batch job. A special form of RELEASE requests 
the File Handler to close a file. However, unless some external 
control is taken to assure that no other programs have selected the 
file, a close request could cause other transactions for the file to 
fail. Also, if new transactions are attempting to access the closed 
file, the File Handler will open it again and unpredictable results may 
occur. Intercomm provides the FILE system control command for 
systemwide file access control. 

To close a file from an application subsystem: 

• If the file has been previously selected: first release the 
EXTDSCT by calling RELEASE referencing the EXTDSCTname used 
when the file was selected (as described above), then 

• Move a character C to the second byte of the FHCW ('jdCjdW) 
and call RELEASE supplying the ddname of the file to be 
closed; use the following coding format: 

CALL RELEASE(ddname,FHCWname); 

Note: the ddname must be in Automatic storage (DSA) if the subsystem 
(subroutine) can be loaded above the 16M line under XA or ESA. 

6.4 EXCLUSIVE CONTROL FOR NON-VSAM FILES 

In a multithread environment with only inquiry applications, the 
fact that several message processing programs may concurrently retrieve 
data from the same file or files presents no operational problems. 
However, when more than one message processing program attempts to 
update or add records to a file, data integrity problems can occur. 
Figure 26 illustrates the problems of concurrent updates; program B's 
update nullifies that of program A. Exclusive control implies that 
while one program is operating on a record, that is, the time between a 
READ and a WRITE, all other requests to read or write that particular 
record will be delayed. A program requesting a record held during 
exclusive control by another program is not notified of this delay, but 
rather stops execution in the File Handler until exclusive control is 
either removed or expires so that the File Handler can then proceed 
with the requested function. Exclusive control, when required, must be 
requested separately with each call to File Handler READ or GET 
functions. Exclusive control for basic access methods operates at the 
block or record level. Exclusive control for queued access methods 
operates at the data set level; thus applications should be designed to 
avoid GET for update whenever feasible. 

To obtain exclusive control over the entire data set in a QISAM 
file or over a physical block in a BDAM or BISAM file, move 'jdXW' to 
the File Handler Control Word prior to calling GET or READ. Exclusive 
control does not apply to physical sequential (QSAM/BSAM) files. 
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Chapter 6 Using the File Handler 

6.4.1 

Exclusive control will be released by: 

• A call to WRITE or PUT referencing the same EXTDSCTname, that 
is, the update of the previously acquired record, and no key 
or block-id specified. 

• A call to WRITE referencing the same EXTDSCTname and a key 
and/or block-id is specified. 

• A call to READ or GET referencing the same EXTDSCTname 
(retrieving a new record from the file). 

• A call to RELEASE referencing the same EXTDSCTname. 

• An elapsed time after the call to READ with Exclusive Control 
greater than the exclusive control time-out value of the File 
Handler. This is set at two minutes for any given record and 
a maximum of ten minutes for consecutive exclusive accesses 
to a QISAM file. 

• 

NOTE: A return code of 3 after a call to WRITE or PUT to 
update a record held in exclusive control indicates 
that exclusive control timed out: the WRITE or PUT 
did not take place. The program should re-READ or 
re-GET the same record with exclusive control and 
WRITE or PUT again. 

A call to RELEX, if the program logic is such that the record 
does not need to be updated, or additional and time-consuming 
activi ty (accessing other files) is required before resuming 
access to the file. Such a program could call RELEX to 
release exclusive control without actually RELEASEing the 
file until later in the program logic. 

Release Exclusive Control--RELEX 

RELEX is called to release Intercomm or VSAM exclusive control 
without having to read, update, time-out, or RELEASE the file. 

Coding format: 

CALL RELEX(EXTDSCTname,FHCWname); 

Return Code Meaning 
=========~====~ ==============================================-======== 

o Exclusive control released 

9 File not selected or invalid function 

Figure 27. File Handler Release Exclusive Control (RELEX) 
Return Codes 
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6.5 

6.5.1 

SEQUENTIAL ACCESS METHOD (SAM) PROCESSING 

File Handler Service Routines--GET. PUT (QSAM): READ. WRITE 
(BSAM) 

GET is called to access the next sequential logical record from a 
file. PUT is called to write the next sequential logical record to a 
file. READ is called to access the next sequential physical block. 
WRITE is called to write the next sequential physical block. If PUT or 
WRITE is called referencing a disk data set, the record last accessed 
by a GET or READ will be updated, however, the length may not be 
changed. GET processing is subtasked by the File Handler in order to 
provide multithreading facilities; for further details, see the 
Operating Reference Manual. 

Coding format: 

CALL GET(EXTDSCTname,FHCWname,record-area[,record-length]); 

CALL READ(EXTDSCTname,FHCWname,record-area[,record-length]); 

CALL PUT(EXTDSCTname,FHCWname,record-area[,record-length]); 

CALL WRITE(EXTDSCTname,FHCWname,record-area[,record-length]); 

Return Codes GET, READ PUT, WRITE 

o Successful Successful 

1 I/O Error I/O Error 

2 End-of-file (Not applicable)* 

9 Not selected or invalid Not selected or invalid 
function; that is, using 
an output-only file 

function; that is, using a 
tape input file or readonly 
file, or file not sequential. 

* For WRITE to a disk file: indicates End-of-file (write not done) 

Figure 28. File Handler Sequential Access Method Return Codes 
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6.5.2 Undefined Record Format and Record Length 

The record-length parameter is valid and required only when a 
file with an undefined record format (DCB-RECFM-U) is accessed. The 
record-length parameter points to a fullword containing the length of 
the output record before a PUT or WRITE operation, or to contain the 
length of the input record after a GET or READ operation. The second 
character of the File Handler Control Word must be set to U to utilize 
this feature. Do not code the DCB subparameter LRECL on the DD 
statement for the file in the Interconun execution JCL. The BLKSIZE, 
RECFM and DSORG subparameters are required. 

6.5.3 Variable-Length Record Format and Record Length 

Variable-length records start with a Record Descriptor Word (RDW) 
which must be fullword aligned. The first two bytes of the word 
contain the record. length in binary (+4 for the RDW); the second two 
bytes contain binary zeros (low values). The ROW is followed 
immediately by the record data, and must be recognized by the 
subsystem on input, and provided and initialized on output. 

For blocked files, if GET or PUT are used, the access method will 
perform the blocking and deblocking. If READ or WRITE are used, the 
application program must perform the deblocking (READ) and blocking 
(WRITE) . In this case, the block must start with a Block Descriptor 
Word (BDW) of four bytes (aligned); the first two bytes contain, in 
binary, the total block length (including 4 for the BDW), and the 
second two bytes contain binary zeros (low values). For JCL details, 
and FAR options for defining and accessing the file, see the Operating 
Reference Manual. 
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6.6 INDEXED SEQUENTIAL ACCESS METHOD (ISAM) PROCESSING 

To use an ISAM file on-line under Intercomm, do not define three 
DD statements (INDEX/PRIME/OVERFLOW') for either the off -line creation 
of the ISAM data set, or the on-line execution DD statement. For 
creation, let the access method set up the index and overflow areas 
(use CYLOFL parameter on DD statement). For on-line execution, define 
only DISP-OLD and the data set name, vo1ser and unit parameters if not 
catalogued, and the DCB parameter DSORG-IS. Optionally, the DCB 
parameter OPTCD may also be specified. See also the descriptions of 
FAR parameters applicable to ISAM data sets described in the Operating 
Reference Manual. 

6.6.1 File Handler Service Routines--GET. PUT (QISAM); READ. WRITE 
(BISAM) 

GET is called to access the next sequential record, or to 
reposition (if a key is specified) and access the next sequential 
record. READ is called to retrieve a specific record at random. PUT 
is called to update the last record retrieved by a call to GET. WRITE 
is called to update the last record retrieved by a call to READ, or to 
add a record to the file (if a key is specified). For update, 
exclusive control may be requested; otherwise use blanks in the FHCW'. 

Coding format: 

to retrieve next sequential record: 

CALL GET(EXTDSCTname,FHCW'name,record-area); 

to reposition and retrieve record with key eaua1 or high: 

CALL GET(EXTDSCTname,FHCW'name,record-area,key); 

to update last GET: 

CALL PUT(EXTDSCTname,FHCW'name,record-area); 

to retrieve a soecific record: 

CALL READ(EXTDSCTname,FHCW'name,record-area,key); 

to update last READ: 

CALL WRITE(EXTDSCTname,FHCW'name,record-area); 
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to add a specific record: 

CALL WRITE(EXTDSCTname,FHCWname,record-area,key); 

Figure 29 describes return codes for ISAM access. 

QISAM 
Return 
Codes 

o 

I 

2 

3 

9 

GET w/o Key 

Next sequential 
record retrieved 

1/0 error 

End of File 

N/A 

File not selected 

GET w/Key 

Record with equal 
or next higher 
key retrieved 

I/O error 

Key out of range 

N/A 

File not selected 

PUT 

Record from 
previous GET 
updated 

I/O error 

N/A 

Exclusive Control 
Time-out 

File not selected 
or invalid function or invalid function or invalid function 

=~===== r=~==~===~==========~F==================~=F========~==-======== 

BISAM 
Return 
Codes 

o 

I 

2 

3 

9 

WRITE w/o Key 

Record from 
previous READ 
updated 

I/O error 

N/A 

Exclusive Control 
Time-out 

WRITE w/Key 

Record with 
specified key 
added 

I/O error 

Key already exists 
or no room to add 
new record 

N/A 

File not selected File not selected 
or invalid function or invalid function 

READ 

Record with equal 
key retrieved 

I/O error 

Key does not exist 

N/A 

File not selected 
or invalid function 

Figure 29. File Handler ISAM Return Codes 
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6.7 DIRECT ACCESS METHOD (BDAM) PROCESSING 

BDAM files are accessed by b1ock-id. The form of the b1ock-id is 
defined in the OPTCD subparameter of the DCB parameter of the DD 
statement and the same form must be used by all programs accessing the 
file: 

• OPTCD-RF- -b1ock-id is three-byte binary RBN (relative block 
number) for fixed-length files only 

• OPTCD-AF--b1ock-id is eight-byte actual MBBCCHHR 

• OPTCD-F--b1ock-id is three-byte binary TTR (relative track and 
record number) for fixed- or variable-length files. 

The F permits feedback (of b1ock- id) requests: the form of the 
b1ock-id is that requested by the OPTCD parameter. For Keyed BDAM with 
extended search, insert an E immediately after the = sign (that is, 
code OPTCD-ERF, etc.), and specify the LIMCT subparameter on the DCB 
parameter of the DD statement. 

6.7.1 File Handler Service Routines--READ, WRITE (BDAM) 

READ is called to retrieve a physical block. WRITE is called to 
update a block previously read, to replace an existing block in a 
preformatted file, or to add a new block. 

Coding format: 

CALL READ(EXTDSCTname,FHCWname,record-area[,key] ,b1ock-id); 

CALL WRITE(EXTDSCTname,FHCWname,record-area[ ,key] [,block-id]); 

Figure 30 shows FHCW options (byte 2) for standard and keyed BDAM 
files, and when to use key and/or b1ock-id fields. Figure 31 describes 
the corresponding return codes. When reading a keyed BDAM file, the 
key will be read into the key field if a key parameter is passed and 
the key is not used as the search argument (w/o extended search). For 
a keyed BDAM file, replace requires a previous read; update and replace 
are synonymous. 

Intercomm provides two utilities for off-line preformatting of 
fixed-length BDAM files: 

• CREATEGF for BDAM files without keys 

• KEYCREAT for BDAM files with keys. 

These utilities are described in the Operating Reference Manual. 
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1. BDAM Files Without Keys 

~----~~--------------------------~-~~~--~------'-----------~~--'--------~ Code Request Macro 

~ READ w/o exclusive control, wfblock-id READ DIF 

X READ w/exc1usive control, wfblock-id READ DIX 

~ WRITE to update last READ, w/o block-id WRITE DI/DIX 

~ WRITE to update/replace w/o previous READ, WRITE DI 
wjb1ock-id 

A WRITE to add a record--variable-1ength only WRITE DAF 
(record address returned automatically in 
caller's b1ock-id field) 

2. BDAM Files With Keys 
~-----~~~-----~--~-----~~-~=~=~======~=-~~====~===--F~-----~~~--~ 

Code Request Macro 
~---~----~-------~~---~~~~~~===~~====~--~-~~~-~=~-~~~----~=---

*~ READ data block only w/o exclusive control 
(w/extended search) w/key, w/b1ock-id 

READ DKF 

*X READ data only w/exclusive control READ DKX 
(w/extended search) w/key, w/block-id 

------- ------- - -- -- ------- ----- --------- - --- ---- -- --- --- ------ ------ ---
J READ key and data block w/o exclusive control READ DIF 

w/o extended search, w/b1ock-id (w/key) 

I READ key and data w/exclusive control READ DIX 
w/o extended search, w/block-id (w/key) 

*~ WRITE to update data only w/o extended search WRITE DKF/DKX 
w/key 

I WRITE to update key and data w/o extended WRITE DI/DIX 
search, w/key 

*A WRITE to add a record--next available space WRITE DAF 
w/key, wjblock-id (w/extended search) 

*Feedback of record addresses may be requested for these options only 
by placing an F in byte 3 of the FHCW. 

NOTE: 

Figure 30. File Handler BDAM Option Codes. 

The DI form of the macros (issued in the File Handler) 
requires that the block-id field contains the exact address of 
the data record in the form specified by the OPTCD 
subparameter on the DD statement. With the DK form, if 
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extended search is not specified (via E on the OPTCD subparameter), 
only one track is searched for a record with key matching that passed 
in the key field, and starting at the address specified in the block-id 
field. A WRITE for update of last READ does not need a block-id, as 
positioning is remembered internally. 

Return 
Codes 

o 

1 

2 

1. BDAM Files Without Keys 

READ WRITE w/o block-id 

Block retrieved Block from previous 
READ updated 

I/O error I/O error 

Block out of range N/A 

WRITE wjblock-id 

Specified block 
added/replaced 

I/O error 

RECFM=F ... 
Block out of range 

RECFM-V ... 
No space available/ 
block out of range 

3 N/A Exclusive Control N/A 
Time-Out 

9 

Return 
Codes 

o 

1 

2 

File not selected File not selected 
or invalid function or invalid function 

READ 

Logical record 
retrieved 

I/O error 

Key not found 
(READ w/key) 

2. BDAM Files With Keys 

WRITE w/o block-id 

Record from 
previous READ 
updated 

I/O error 

Key not found at 
block-id saved from 
previous READ 
(WRITE OK only) 

File not selected 
or invalid function 

WRITE wjblock-id 

Specified record 
added 

I/O error 

RECFM=F ... 
No dummy record found 

RECFM-V ... 
No space available 

3 N/A Exclusive Control N/A 
Time-Out 

9 File not selected File not selected File not selected 
or invalid function or invalid function or invalid function 

Figure 31. File Handler BDAM Return Codes 
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6.8 VIRTUAL STORAGE ACCESS METHOD (VSAM) PROCESSING 

VSAM support 1s provided for all three file types: KSDS, ESDS, 
and RRDS. Subsystems designed to access VSAM files use two File 
Handler service routines; GETV and PUTV. SELECT and RELEASE function 
for VSAM as they do for OS data sets. Calls are similar to the 
standard File Handler format, with the File Handler Control Word (FHCW) 
used to specify VSAM options. DD statements for VSAM must specify 
AMP-(AMORG) and for fixed-length data records, , RECFM-F' must also be 
specified on the AMP parameter: AMP-(AMORG,'RECFM-F'). FAR options 
and execution options for VSAM files such as LSR buffer pool support, 
empty ESDS file load or overwrite, and data set name sharing, are 
described in the Operating Reference Manual. Most users converting 
ISAM to VSAM can continue to use their current File Handler calls. 
Refer to n ISAM/VSAM Compatibility under Intercomrn" later in this 
chapter for further details. 

6.8.1 File Handler Service Routines--GETV. PUTV (VSAM) 

A VSAM call may request either sequential or direct access and 
may specify access for KSDS via keys (keyed access) or for ESDS via 
Relative Byte Addresses (addressed access). A keyed access call for 
direct retrieval may provide either a generic key or a full key, and 
may specify a search for either an equal (generic) key or for the first 
greater-or-equal (generic) key. 

A VSAM Relative Record Number Data Set (RRDS) may be accessed 
sequentially, or directly by Relative Record Number. A direct access 
request to a RRDS is made by suppling the Relative Record Number of the 
desired record instead of a key or RBA. All direct accesses to an RRDS 
must specify "full key, search equal." RBA access is not allowed and 
RRNs should not be converted to RBAs for access to an RRDS. Records 
may be inserted into emply slots in an RRDS but a record may not be 
added with a higher relative record number than the maximum allowed. 
This maximum is specified when the data set is defined to VSAM. 

GETV calls are processed assuming that no update will be 
performed unless the caller so specifies. The caller may switch back 
and forth from direct to sequential access, provided VSAM rules are not 
violated, for example, keyed request against an entry-sequenced data 
set. The File Handler service routine GETV is called for retrieval. 
The File Handler service routine PUTV is called for storage or 
deletion. 

Coding formats: 

For sequential access 

CALL GETV(EXTDSCTname,FHCWname,record-area); 
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Coding formats (continued): 

For direct access 

CALL GETV(EXTDSCTname,FHCWname,record-area, (rba}); 
(key} 
(rrn} 

For update of record retrieved by preceding GETV or for sequential 
addition 

CALL PUTV(EXTDSCTname,FHCWname,record-area); 

For direct addition of a new record 

CALL PUTV(EXTDSCTname,FHCWname,record-area,{rba}); 
{key} 
(rrn} 

where: 

EXTDSCTname is the standard File Handler parameter. 

FHCWname is the standard File Handler parameter. Its VSAM use is 
to define processing options and to return completion codes to 
the caller (see Figures 32 and 33). 

record-area is the label of the user's I/O area. For fixed 
length records, no length is specified and data will start in the 
beginning of the area. For variable length, the first four bytes 
of the area are used as an OS-type, fullword-aligned, variable 
record descriptor word (RDW) , the first two bytes of which 
specify the appropriate length in binary (data length +4); data 
begins in the fifth byte. For GETV, the File Handler will return 
this length to the caller and for PUTV, the caller must provide 
the length to the File Handler. 

rba is the label of an aligned fullword containing the Relative 
Byte Address when required for addressed access. 

key is the label of a field providing a key, when required for 
keyed access. If a generic key is provided, then the first two 
bytes of this field must be the length, in binary, of the generic 
key which must begin in byte 3, and the field must be 
fullword-aligned. 

rrn is the address of a fullword-aligned field providing a 
four-byte binary Relative Record Number whose value is I to n, 
where n is the maximum record number defined for the data set. 
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6.8.2 VSAM Processing Options 

The following determine the mode of VSAM access to be performed: 

• The preceding call 

A VSAM call is dependent upon the preceding call only in two 
cases: PUTV for update, or sequential GETV or PUTV calls 
requiring initial positioning. 

In the first case, the PUTV call must be immediately preceded 
by a GETV for update, which identifies the record to be 
updated. The PUTV for update has no fourth parameter because 
the key, RRN or RBA was defined by the prior GETV. In the 
second case, a direct call providing a key, RRN or RBA and 
requesting positioning must be issued in order to process 
sequentially starting from that point in the file. To 
request pos i tioning in this manner, specify S in the second 
byte of the FHCW for the direct call to GETV; the first 
record in the sequence will be returned. For an ESDS file, a 
GETV call without a fourth parameter results in sequential 
reads from the beginning of the file; the S in the FHCW is 
unnecessary. 

• The presence or absence of the fourth parameter 

With the exception of a PUTV for update, all calls for direct 
access specify a fourth parameter and all subsequent calls 
for sequential access specify only three parameters. 

• The contents of the File Handler Control Word 

The second and third bytes of the FHCW are used to complete 
the definition of the options desired. Alphabetic codes are 
used and positive tests are made for each defined code. When 
no defined code is present, the default option (blank) is 
used. 

Bytes 1 and 2 of the FHCW are utilized the same as for OS Access 
Methods for Return Codes (Byte 1) and Special Requests (Byte 2). The 
first byte of the FHCW will contain a zoned decimal digit upon return 
from GETV or PUTV. A nonzero value indicates an error or aT) 
exceptional condition. 

Byte 2 is used in conjunction with direct access. When an S is 
provided in byte 2, the direct access is treated as the first of a 
series of sequential requests which begins at a point specified by the 
fourth parameter. Therefore, a VSAM POINT will be issued and 
sequential access will subsequently be performed for the next call. 
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Byte 3 is used for all VSAM calls as illustrated in Figure 32. 
There are five default (blank) cases: 

• GETV with three parameters (subsequent sequential access) 

• GETV with four parameters (search key/RRN equal. no update) 

• PUTV with three parameters with no prior GETV for update 
(sequential add/insert) 

• PUTV with three parameters and with a prior GETV for update 

• PUTV with four parameters (direct key/RRN add/insert) 

6.S.3 FHCW Reason Codes for VSAM 

Byte 4 is used to provide VSAM reason codes (from the RPL 
feedback field) upon completion of a VSAM file access request. In 
VSAM. a distinction is made between logical and physical errors. In 
either case VSAM returns a supplementary reason code in hexadecimal 
defining the condition more precisely. Accordingly. the File Handler 
will return this reason code in FHCW byte 4. for the caller's use. If 
the File Handler was called at an ISAM entry point (GET/PUT. 
READjWRITE). the code returned in FHCW byte I may differ from GETV/PUTV 
calls (in order to maintain compatibility with existing ISAM 
subsystems) . Figure 33 summarizes VSAM and ISAMjVSAM return codes. 
VSAM reason codes are fully documented in IBM's VSAM: Macro Instruction 
Reference or Macro Instructions for VSAM Data Sets. 

6.8.4 Exclusive Control for VSAM Files 

VSAM automatically provides exclusive control of a control 
interval (physical block) whenever a GETV for update is processed if 
the file was defined with SHAREOPTION I or 2. The subsystem must 
release this exclusive control via a call to RELEX before another GETV 
is issued for the same file. irnless an intervening PUTV for update or 
erase is issued. If no subsequent GETV will be issued. the call to 
RELEASE will also release exclusive control. There is no VSAM 
exclusive control time-out. If the VSAM file is accessed by more than 
one region (Intercomm and/or batch). see IBM documentation on VSAM 
SHAREOPTIONs. and the Intercomm Operating Reference Manual. 
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6.8.5 Alternate Path Processing of Keyed VSAM Files 

Base Cluster and Alternate Path processing of keyed VSAM files is 
supported with the following (VSAM-imposed) restrictions: 

• If defined in the JCL, the DD statement for the base cluster 
must be before those for any related paths, and open at 
startup must be requested via a FAR. Also, both the base 
cluster and the paths must be connected to an LSR buffer 
poo1. 

• Each path to be accessed on-line must be defined in the JCL 
and be SELECTed with the corresponding ddname. When created, 
the path must be defined with the UPDATE option. 

• The FAR READONLY option must be specified for all paths and 
the base cluster (if defined) except for the path used for 
updating, when Shareoption 2 is in effect for the base 
cluster. If updating is only via the base cluster, then 
READONLY must be specified for all associated paths. VSAM 
will not allow any accesses to a base cluster under 
Shareoption I when one path has opened it for update. A base 
cluster under Shareoption 3 may be accessed for reads or 
updates by more than one path at any time, however no 
exclusive control (read/write file integrity) is provided by 
ei ther VSAM or Intercomm. For Intercomm-provided exclusive 
contro I for Shareopt ion 4, see the Operating Reference 
Manual. 

• If multiple paths are accessed, and/or retrieval/update is 
done via the path(s) and the base cluster, retrieval of 
updated versions of the records can be ensured via the FAR 
DSN and LSR parameters. 

• Since duplicate keys may occur in an Alternate Index, the 
application program is responsible for checking for duplicate 
keys. Sequential processing (GETV type 1) can be used after 
the first GETV with key (and an S in byte 2 of the FHCW) in 
order to retrieve subsequent records. The program can test 
to see if the last record under a duplicate key was retrieved 
by checking the VSAM reason code which will be placed in byte 
4 of the FHCW. See IBM's VSAM Macros manuals for reason code 
values. 

• The alternate index data set must be defined with the UPGRADE 
attribute and be built prior to Intercomm startup. An 
attempt to retrieve a record from an empty file will cause a 
program check. 

• Alternate index data sets should not be defined in the JCL 
unless access to a data record containing the prime keys is 
desired, or path 
processing should 
paths and for the 
current version of 

processing is not used. Only readonly 
be done for an AIX and for any related 
base cluster, otherwise, retrieval of the 
a record is unpredictable. 
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Service Access or 
Type Routine Action 

1 GETV 

2 GETV 

3 GETV 

4 GETV 

5 GETV 

6 GETV 

7 GETV 

8 PUTV 

9 PUTV 

10 PUTV 

11 PUTV 

12 PUTV 

Sequential 

Sequential 

Direct 

Direct 

Direct 

Direct 

Direct 

Sequential 
Add or 
Insert 

Update 

Erase 

Direct 
Add or 
Insert 

Add 

Figure 32. 

Using the File Handler 

FHCW Bvte 3 KEY/RRN 
Update No Update or RBA Comments 

U default 

A R 

U default 

L F 

E 

> G 

A R 

default 

default 

E 

default 

A 

Full 
Key or 
RRN 

Full 
Key 

Generic 
Key 

Generic 
Key 

RBA 

In KEY or RRN 
sequence 

In RBA sequence 
(default for 
ESDS) 

Search -

Search greater 
or = (not valid 
for RRDS) 

Search -
(not valid for 
RRDS) 

Search greater 
or - (not valid 
for RRDS) 

Addressed Access 

No prior GETV for 
update (insert 
not allowed for 
Addressed Access) 

Prior GETV for 
update required 
(Addressed Access 
update may not 
change length) 

Prior GETV for 
update required 
(not valid for 
Addressed Access) 

Key or (no prior GETV) 
RRN 

RBA Insert not valid 

File Handler VSAM Call Summary 
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Condition at Completion of Operation* 

Successful completion (A) 

Physical I/O error (A) 

End of data (1, 2) 

Using the File Handler 

Bvte 1 {char' 
VSAM ISAM 

o o 

1 1 

2 2 

FHCW 
Byte 4 

(hexadecimal) 

04,08,OC,lO,lC 

04,08,OC,lO,14,18 

04 

~o record found (3, 4, 5, 6, 7) 2 2 10 

~ey not within defined key ranges 2 1 24 
(3, 4, 5, 6, 7) 

Duplicate key (8, 11) 9 2 08 

Key out of ascending sequence (8) 9 2 OC 

~pdate attempt with new key (9) 9 9 60 

Key exceeds maximum (5, 6) 9 ** 70 

~ddressed update changes length (9) 9 ** 64 

Invalid RBA provided (7, 12) 9 ** 20 

Required positioning not performed 9 ** 58 
(1, 2, 8) 

Direct or update call while loading (8) 9 9 74 
GETV for ESDS while loading (2,7) 

Insufficient disk space (8, 9, 11, 12) 

Record on unrnountable volume 
(1-7, 11, 12) 

Invalid Relative Record Number (3,11) 

Invalid RBA access to a RRDS file (7,12) 

9 

9 

9 

9 

9 lC 

9 18 

** co 

** C4 

*Characters in parentheses reference the type(s) of VSAM Call 
(Figure 32) which apply. A = all cases. 

**Should not occur. The File Handler will force a program check 
condition to terminate the message in progress. 

Figure 33. File Handler VSAM Return and Feedback Codes 
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6.9 ISAMIYSAM COMPATIBILITY UNDER INTERCOMM 

Subsystems accessing ISAM files can function with little or no 
modification when their files are converted to VSAM. Intercomm's 
ISAM/VSAM interface does not use IBM's VSAM/ISAM interface modules. 
See the Operating Reference Manual for steps necessary to activate the 
interface. When processing a VSAM data set, the File Handler uses 
QISAM compatible access for a GET or PUT call and BISAM compatible 
access for a READ or WRITE call. 

An ISAM retrieval is converted to a VSAM GET for update. If a 
key is provided, it is, of course, treated as a full key. For GET with 
a key, positioning and a search for a greater or equal key is 
performed. For READ, a search is made for an equal key. File Handler 
logic will initialize the user FHCW prior to performing the VSAM 
function as follows: 

• Byte 2 is set to'S' to force sequential positioning. 

• Byte 3 is set to 'V' or 'L' to force update mode. 

ISAM delete code processing continues to function as usual via 
the OPTCD subparameter of AMP on the DD statement. The new OPTCD 
parameters (I,lL) which specify supplementary delete code processing 
are supported also. 

The following considerations apply to ISAM users converting to 
VSAM and should be carefully observed: 

used. 

• ISAM subsystems must already be operational for ISAM files 
before accessing VSAM files. Erroneous ISAM parameter lists 
will cause unpredictable results. 

• Between a SELECT and a RELEASE, neither READ and GET nor 
WRITE and PUT may be intermixed. 

• The caller may not provide his own DCB. 

• The FHCW will be modified in order to convert the call to its 
VSAM equivalent. 

• There is no equivalent to a QISAM physical block once the 
file has been converted to VSAM. All VSAM data records are 
equivalent to ISAM logical records. This means that users 
processing the file via READ in one subsubsystem and GET in 
another will both retrieve what would have been an ISAM 
logical record. 

Figure 33 describes return codes when ISAM/VSAM compatibility is 

74 

J 

J 



Chapter 7 

USING THE OUTPUT UTILITY 

7.1 CONCEPTS 

The Output Uti Ii ty is a subsystem that processes messages 
destined for terminals operating under control of Intercomm. It is 
responsible for completing any device-dependent formatting requirements 
in a message before passing it to the teleprocessing interface (FESEND) 
for eventual transmission to the terminal device. It also checks the 
operational status of destination terminals. Should it find a 
destination terminal not operational, it will redirect messages to an 
al ternate terminal, if one has been named for that particular 
destination terminal. Otherwise, the Front End will intercept a 
message to a nonoperational terminal and queue it in the output queue 
assigned to that terminal to await its availability. If an alternate 
terminal name has been provided to the Front End Network Table, and the 
alternate can receive output, then the Front End will dequeue the 
message queued for the nonoperational primary terminal and send it to 
the alternate as soon as possible (useful primarily for non-functional 
printers). 

7.2 PROCESSING 

An appl ication 
output message text, 
field (MSGHVMI): 

subsystem may create four different types of 
identified by a value in the message header VMI 

• Preformatted (VMI-X'57' or G'P') 

Text consists of both data and device control characters. 
All spacing and other formatting (titles, column headings, 
etc.) is included in the message text. Output processing 
consists merely of passing the message to the Front End via 
FESEND. If the destination terminal (MSGHTID) is the name of 
a broadcast group, rather than an individual terminal, a 
separate message is created for each terminal of the group. 
Except for broadcast terminal-ids, subsystems should use the 
service routine FESEND, which is more efficient than queuing 
via Output. 
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• 

Using the Output Utility 

Formatting Required. Variable Text (VMI-X'50' or C'O') 

Text consists of a string of character data items to be 
inserted into a final message format defined by an Output 
Format Table (OFT) entry. Each data field is prefixed with 
an item code and length prefix, and an occurence factor (if a 
repetitive field), to identify the field. The OFT defines 
the pos ition and content of titles, headings, etc., and 
defines the position where data fields from the message text 
are to be inserted. Output formats the final message, adding 
device-dependent control characters, and performs broadcast 
group processing, as described above. 

• Formatting Required. Multiple Segments (VMI-n) 

This form is used when multiple messages are to be created 
for the same hardcopy terminal (such as a printer) and inter­
leaving of other messages for the same device is not 
desired. The text is variable format as described above. 
The VMI code for the first (or header) segment is X' 51' or 
C'l'; for intermediate segments is X'52' or C'2' or X'5C' or 
C'4' depending on line types desired; and for the final 
seqment is X'53' or C'3'. The final segment must be queued, 
even if no intermediate segments are created, in order that 
Output may release the terminal for other messages. 

• Formatting Required. Fixed Text (VMI-X'72' or C'S') 

Text consists of fixed length text fields in character or 
ari thmetic format. This type of message is routed to the 
Change/Display Utility, where it is converted to a Variable 
Text message and routed to the Output Utility. The fixed 
text is described to Change/Display by a Format Description 
Record (FDR). The first twelve bytes of the fixed format 
text identify the particular FDR which details the fixed 
fields of the message. Byte 9 within this header provides 
the segment type (see Figure 34). 

The application subsystem creates its output message (header and 
text) and directs the message to either the Output Utility or the 
Change/Display Utility by calling the service routine COBPUT. The 
receiving subsystem codes and VMI in the message header specify the 
destination subsystem and message text formatting requirements. Figure 
34 summarizes message header specifications. In addition, the MSGHQPR 
field in the message header must be set to C' 2' if the originating 
subsystem might process segmented input. 

The sample subsystem in Chapter 12 provides examples of using the 
Output and Change/Display Utilities. For complete details regarding 
the Output Utility and Change/Display Utility, refer to the Utilities 
Users Guide. 
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~---------~~~--~~=----~=~~=~===F==~~=~=---~-~~--~~ ----= 
Message Header Fields Change/ 

--------- --------- -------- Display 
OUTPUT Message Type MSGHRSCH MSGHRSC MSGHVMI Prefix 

-------~--~----~=~~=~-
=~-=-=-=_-=::z:z::;. ~~:.;<--==----

~reformatted (device-dependent) X'OO' C'U' X' 57' N/A 
or 

c'p' 

Variable Text Formatting: X' 50' 
or 

Single Segment Messages: C'O' 
character format for item X'OO' C'U' N/A 

code, length or 

-~~~~-~~~~::~~~~-~~~~:~------- C'O' --------- -------- -------- ---------
binary format for item code, C'U' C'U' N/A 

-----!~~~~~-~~~~-~~~~::~~~~-~~~~~:~ --------- -------- -------- ---------
Multi-Segment Messages: 

character format X'OO' C'V' X' 51 N/A 
first segment or or 

C'O' C'l' 
detail segment X' 52' 
- repetitive data items or 

C'2' 
detail segment X' 5C' 
- non-repetitive data items or 

C'C' 
final segment X'53' 

or 
C'3' -_ ... --- ------ --------_ ............ -_ ......... --------- -------- -------- ---------

binary format C'V' C'V' N/A 
first segment X' 51' 
detail segment 
- repetitive items X' 52' 

detail segment 
-non-repetitive items X'SC' 

Fixed Field Formatting: X'OO' C'H' X' 72' 
or 

C'S' 
Single-Segment Messages: C'O' 

----------------------------------- -- ... --- .. - -------- -------- ---------
Multi-Segment Messages: 

first seqment C' l' 
detail segment C'2' 
- repetitive items 

detail segment C'4' 
- non-repetitive items 

final segment C'3' 

NOTE: COB PUT converts character codes to the corresponding 
hexadecimal values for VMI codes, and MSGHRSCH to X'OO' . 

Figure 34. Message Header Specifications for the Output Utility 
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CONVERSATIONAL SUBSYSTEMS 

8.1 GENERAL CONCEPTS 

Conversational subsystems are defined as one or more subsystems 
designed to process more than one input message to complete a 
transaction. They effectively carryon a dialogue with the terminal 
operator, receiving an input message, retaining it and/or associated 
resul ts of process ing, issuing a response (perhaps a prompt for 
additional information), receiving another input message, retaining it, 
etc., until the transaction is complete. At the end of the 
conversation, appropriate files may be updated. 

8.1.1 Conversational Applications 

Typical applications which lend themselves to conversational 
processing are: 

• Operator prompting (multiscreen input) 

• Batch Data collection 

Prompting, or multiscreen input, applications typically consist 
of dialogues in which the terminal operator enters an input message, 
the information is analyzed by the application subsystem and the 
results of processing are saved; the application subsystem then sends 
an output message to the terminal, prompting the operator for the next 
piece of information required. This dialogue continues until the 
application subsystem has obtained all the necessary information to 
complete processing for the given transaction. 

Batch data collection may be conversational in that even though 
the input data is saved for later retrieval, the collecting application 
may need to return an error message requesting correction of invalid 
input data before saving the input record, or the application may need 
to request the input of a different type of record (for more detailed 
subsidiary information, intermediate totals, etc.). 

8.1. 2 Conversational Transactions 

Conversational transactions involve the sending and recelvlng of 
more than one message in a terminal session. Each input message may be 
processed by related subsystems or by the same subsystem. A two-part 
conversational transaction is illustrated in Figure 35. 
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~c~u~s~t~o~m~e~r~n~a~m~e~ ________ ~~p MESSAGE 
status request 

account number RESPONSE 
current status 

sales order data MESSAGE 

verification of order RESPONSE 

Figure 35. Typical Conversational Transactions 

8.1. 3 Retention of Information 

Assume a conversation in which three input messages and three 
responses are necessary to complete the transaction. A terminal, a 
subsystem and a storage medium on which to save the input messages, 
and/or corresponding intermediate results of the processing, are 
necessary components in the conversational environment. In the example 
illustrated in Figure 36, the subsystem receives information and 
prompts the terminal operator for additional information until it 
obtains all the required data. This intermediate information is also 
stored either in core or on a disk data set. After the final input 
message is received and processed, appropriate files are updated, 
intermediate data is deleted, and a final response is issued. 

Terminal XYZ Subsystem ABC 

Input Message 1---> Receive, process and store----> 

Output Message 1<---Prompt for additional information 

Storage 

Input Message 1 
+ results 

Input Message 2---> Receive, access Input 
Process 

Message l<--Input Message 1 
+ results 

Also store Input Message 2-----> 

Output Message 2<---Prompt for additional information 

Input Message 2 
+ results 

Input Message 3---> Receive, analyze with prior <---- Input Message 
messages and results 1 & 2 + results 
Update files, delete prior data 

Output Message 3<---Final response 

Figure 36. Input Message Data Retention During a Conversation 
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8.2 IMPLEMENTING CONVERSATIONAL SUBSYSTEMS 

Conversational subsystems may be implemented in several ways, 
each characterized by the retention of initial and subsequent input 
and processing results. The method of retention differs, depending 
upon the method of implementation chosen. 

Control of the conversation, 
messages and/or corresponding 
accomplished by using anyone 
implementation: 

or the 
results 
of the 

retention of the input 
of processing may be 
following methods of 

• The User SPA (User Extension to System Parameter List) 

• The Store/Fetch Facility 

• The Dynamic Data Queuing Facility 

• The CONVERSE Service Routine 

In addi tion to the retention of the input environment, 
conversational subsystems have design considerations with respect to 
file updates and control of input verbs. These design considerations 
are discussed following a review of the four methods of retention of 
input messages and corresponding results of processing. 

Intercomm provides Front End conversational support to ensure 
that duplicate input is not processed. This is accomplished by 
defining applicable verbs and interactive terminals as conversational 
in the Front End tables. See the Operating Reference Manual. 
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8.3 SAVING INFORMATION IN USERSPA 

The user extension to the SPA is called USERSPA and is accessible 
to all Intercomm subsystems since the SPA is the second entry parameter 
to all subsystems. The SPA (Csect) is a SOO-byte core-resident table. 
The user extent ion to the SPA begins at the SOlst byte and may include 
application-oriented areas, such as tables, counters, and switches for 
application subsystem use. Thus, the size of USERSPA is installation­
dependent. The user portion of the SPA is optionally checkpointable 
and can be restored at system restart time. 

A portion of USERSPA may be divided into sections associating 
table space for each terminal, as illustrated by Figure 37. Each 
te rm i nal- or iented area might be used for contro 1 data during 
conversational processing, until the conversation with that terminal 
completes. 

TERNINAL/ 
TABLE 
SPACE 

Figure 37. 

SPA 

User A Area 

User B Area 

r 
Table for TIDI 

( Table for TID2 

J 

~ 

SPALIST macro 

COPYed 
member 

USERSPA 

User and Terminal Table Sp~ce in the USERSPA 

The SPA is expanded by updati.ng the Assembler Language member 
USERSPA on the system release library SYMREL. The updated version 
should be stored on SYMUSR. When assembling INTSPA, USERSPA is copied 
as the last entry in the SPA Csect. Therefore, any user additions would 
be referenced beginning with the SOlst byte. Any such additions should 
ordinarily be cocrdinated through the System Manager, as most 
application subsystems could be affected. 
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In the based structure definition of SPA, as shown in Figure 38, 
three different applications have their own 50-byte areas defined: 
(US ERA_AREA , USERB_AREA, USERC_AREA) plus a table for their common use 
(COMMON_TABLE). The Assembler Language member USERSPA for this example 
would contain a definition of an area corresponding to OURSPA. OURSPA 
could be defined as a systemwide member to be included by all PL/1 
routines using a ' %INCLUDE OURSPA;' statement following the INTSPA 
statement. 

DCL 1 FULLSPA BASED(SPA) , 
5 INTSPA CHAR(500), 
5 OURSPA, 

6 COMMON_TABLE CHAR(200), 
6 USERA_AREA CHAR(SO), 
6 USERB_AREA, 

8 COUNT_FIELDl FIXED BIN(3l), 
8 ON_OFF_SWITCH CHAR(l), 
8 REST-OF-AREA CHAR(45), 

6 USERC_AREA CHAR(SO); 

Figure 38. Sample USERSPA Declaration Within a Subsystem 

The following chart summarizes the advantages and disadvantages 
of the USERSPA method of implementation of conversational processing. 

Advantages 

Disadvantages 

Information saved in Core; no I/O overhead. 

Accessed easily. 

Checkpointable and restorable at restart. 

The entire USERSPA is accessible to all Intercomm 
subsystems. Therefore a problem of control develops 
with respect to the possiblity of destruction of data 
by another subsystem, or security problems. 

Updating and maintenance of USERSPA may require 
recompiling all subsytems which reference it. 

A potentially large area of storage must be allocated. 

Addressability, if area larger than 3596 bytes. 
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8.4 SAVING INFORMATION WITH STORE/FETCH 

Conversational information may be stored and later retrieved 
(either in storage or on a disk data set) by the Store/Fetch Facility. 
Information is retained via the STORE function, and retrieved via the 
FETCH function. The storage space may be released via the UNSTORE 
function. Saved information may also be updated. 

An operator prompting type of conversation involving one terminal 
and one or more application subsystem(s) could use Store/Fetch very 
efficiently for retaining information. Store/Fetch performs its 
function upon data strings. Data strings are logical entities of 
information (input messages to be retained or whatever other data the 
user intends to save), which are identified by unique user-defined 
keys. The information is accessible only to those subsystems which 
call a Store/Fetch service routine naming the data string by its unique 
key, which could include the current terminal-ID from the input message 
header. Therefore, there is more control over the information than 
there would be if it were to be saved in the USERSPA. The data strings 
are classified as either transient, semipermanent or permanent. The 
differences between these classifications are as follows: 

Disposition 

Transient 

Semipermanent 

Permanent 

Availability 

Not available across restart 

Available across restart 

Available across every system 
start until explicitly unstored 

Storage Mediwn 

Core or disk 

Disk 

Disk 

In conversational processing, permanent data strings should not 
be used. As to whether to use transient or semipermanent strings, the 
user must decide whether the information is critical enough to be 
preserved across system restart. If so, the data strings would be 
classified as semipermanent and would reside on disk. At restart time, 
the operator could then reswne a conversation at the point of failure 
if subsystem logic can determine when the conversation was 
interrupted. If stored data is specified as transient, data is 
eligible to reside in core. Processing would thus be speeded up, as 
I/O overhead would be eliminated. At restart time, the operator would 
then start the conversation from the beginning. 

Detailed information on Store/Fetch, including the interface 
between application subsystems and the Store/Fetch service routines, 
may be found in Store/Fetch Facility. Application subsystem logic must 
de term i ne whe the r the input message in progress is ini tial, 
intermediate or final. This determination is necessary to assure that 
the proper calls to Store/Fetch are issued when data is to be saved or 
retrieved. Once the determination is made, Store/Fetch may be used to 
manage the conversational information as shown in Figure 39. 
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Initial Input: 

STORE--create a new data string 

Intermediate Input: 

FETCH--retrieve existing data string 

STORE--update string: new information merged with existing data 

Final Input: 

FETCH--retrieve existing data string 

Process input and merge final information with existing data 

Update necessary files and create final output message 

UNSTORE--free data string storage 

Figure 39. Conversational Processing Using Store/Fetch 

Subsystem processing logic can be simplified by using one or more 
of the following techniques: 

• A 'string-not-found' return code from a FETCH request 
indicates intial input (no intermediate data stored). 

• A FETCH with the Delete option forces restart of the 
conversation from the beginning if the system fails, or the 
subsystem times out or program checks before the STORE of the 
intermediate data can be done. This technique also saves 
Store/Fetch and core storage resource overhead. 

• The STORE of the intermediate data should be done after the 
output message is processed. 

• File record(s) should not be updated until all intermediate 
data is collected. At this time the record(s) should be 
retrieved for update (exclusive control) and checked for 
external updates by unrelated processing since the 
conversation began. 

• Do not send the final confirmation output message until 
successfully updating the file(s). 
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8.5 SAVING INFORMATION ON A DYNAMIC DATA QUEUE 

The Dynamic Data Queuing Facility (DDQ) is a Special Feature 
available to Intercomm users. Detailed specifications on using DDQ may 
be found in Dynamic Data Queuing Facility. A DDQ provides the 
application subsystem with the ability to dynamically create, retrieve 
and delete logical data sets (or queues) of records on a BDAM data 
set. As illustrated in Figure 40, more calls are required to interface 
with the DDQ routines than are required to interface with Store/Fetch 
to obtain the same functions. However, a DDQ provides the ability to 
save several related data strings as a type of sequential file. The 
entire DDQ can then be processed by another subsystem or postponed for 
batch processing. A DDQ is most effectively used, not as a means for 
temporary storage of data during a conversation, but as a means for 
accumulating conversational results for subsequent processing, that is, 
for data collection. This facility can also be used for collecting 
data from related conversations with more than one terminal. 

The data queues may be either transient, single-retrieval 
transient, semipermanent or permanent. Single-retrieval transient 
queues cannot be read more than once. This type of DDQ, therefore, 
would not be suitable for conversational processing. The other queue 
types are distinguished by the following characteristics: 

Queue Type Characteristics 

Transient Must be passed to another subsystem or freed. 

Cannot be retrieved later. 

Not preserved across restart or normal startup. 

Semipermanent Retrieved at a later point in time via a 
user-provided Queue Identifier (QID). 

Permanent 

Extra I/O overhead is involved in saving the queue. 

Can be freed by user request. 

Queue must be completed (closed) in order to be 
preserved across restart. 

Existing semipermanent queues freed at normal startup. 

Same characteristics as semipermanent except that 
permanent queues are always preserved across any 
Intercomm start, warm or cold, if closed at least 
once. 
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Figure 40 illustrates typical use of DDQ facilities in 
conversational processing. The application subsystem logic must 
determine whether input is initial, intermediate, or final. Final 
input, in this example, causes the queue to be closed and passed to 
another subsystem for asynchronous or postponed file updating. Thus, 
the terminal operator, upon receipt of the final output message, can 
begin another conversation without waiting for file updates to occur. 
This technique is particularly useful for files which do not require 
up-to-date inquiry response such as order entry, personnel, etc. 

Initial Input: 

QBUILD 

QWRrTE 

QCLOSE 

Create a new queue 

Save input message and related data 

Save the DDQ 

Intermediate Input: 

QOPEN 

QREADX 

QWRITEX 

QCLOSE 

Final Input: 

QOPEN 

QREADX 

QWR IT EX 

QCLOSE 

Open the queue 

Read 
with intent to update 

the record ~ 
Update the record 

Save the DDQ 

Open the queue 

Retrieve the record} 

Update the record 

or QWRrTE to add 
to the queue 

or QWRITE to add 
to the queue 

Pass the DDQ to another subsystem which will update 
files and free the queue. 

Issue final output message. 

Figure 40. Conversational Processing Using Dynamic Data Queuing 
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8.6 SAVING INFORMATION VIA THE CONVERSE SERVICE ROUTINE 

The final method of retaining information for a conversation is 
to use the Intercomm system service routine CONVERSE. The CONVERSE 
routine is called by an application subsystem when input from the same 
terminal is required to continue processing a transaction. The 
application subsystem stops processing until the next input message is 
received from that terminal. Control is returned to the next 
sequential instruction following the call to CONVERSE. 

Application subsystems are designed more easily with CONVERSE, as 
it is simpler to control the sequential order of the messages. 
However, the use of CONVERSE is not encouraged, as it ties up Intercomm 
resources. Dynamic storage (ISA area) associated with the initial and 
subsequent input messages is re tained during the call to CONVERSE. 
Storage requirements for subsystems would be greater than when other 
conversational techniques are used, because one subsystem contains 
logic for all message types of a conversational transaction. It is far 
more efficient to design conversational subsystems which retain control 
only for the amount of time necessary to process one message than to 
tie up system resources while each input message in the conversation is 
in turn received, kept, analyzed and responded to in one execution of 
one application subsystem. When CONVERSE is used, dynamically loaded 
subsystems remain in storage until all "conversations in progress" have 
terminated. Intercomm restart processing of such subsystems restarts 
the conversation from the beginning. All intermediate messages are 
discarded. 

The saving of information in the USERSPA or in a Store/Fetch data 
set or in a DDQ does not require an application subsystem to contain 
logic for time-outs. The use of CONVERSE does. If the next input 
message is not received in the time limit specified by the user, a 
time-out occurs, which must be handled by subsystem logic. 

An example of the use of CONVERSE in a two-part conversation is 
illustrated in Figure 41. 

NOTE: CONVERSE is not supported for subsystems loaded above the 16M 
line under XA or ESA. 
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Part A Logic 

Part B Logic 

( 

Figure 1~1. 

'SUBSYSTEM\ 
CALLED BY 
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I 
PROCESS 

INPUT 
MESSAGE A 

I 
FORt-tAT 
OUTPUT 

MESSAGE A 

I 
CONVERSE 
SAVE THE 
INTERCOMM 

ENVIRONMENT 

I 
PROCESS 

REPLY 
MESSAGE B 

I 
FORMAT 
OUTPUT 

MESSAGE B .. 
RETURN TO 

MONITOR ) 

Conversational Subsystems 

Beginning of Conversation 

Pass Message to Front End 

CONVERSE saves terminal 
identification, subsystem code, 
storage pointers, etc. 

When the next message with the 
same terminal-id arrives, the 
subsystem resumes from this point 
referencing the original areas 
and the new message. 

Pass message to Front End 

ConvErsational Subsystem Logic Using Converse 
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8.6.1 Subsystem Design Using CONVERSE 

The Intercomm system service routine CONVERSE is called when 
awaiting additional input in response to some prompting message. Since 
any interval may elapse before the next message is received, CONVERSE 
will save information in its own control table for each conversation 
and return to the Subsystem Controller while waiting for the response. 

The call to CONVERSE specifies a time limit within which a reply 
message should be received. If it is not received during the specified 
interval, then the subsystem is entered at the next instruction 
following the call to CONVERSE and its message parameter is adjusted to 
point to a time-out message supplied by CONVERSE. That message (header 
plus text) could then be switched to the Output Utility or FESEND. The 
terminal identification in the header is that of the non-responding 
terminal. A zero value for the time limit will bypass the automatic 
time-out feature. 

Coding format: 

where: 
word 

time 

CALL CONVERSE(word,time); 

is the name of an aligned fullword (FIXED BIN(31» in the 
subsys tem / s DSA required by CONVERSE for work space. The 
fullword must be CHAR(4) if CONVERSE is called via PMIPLI. 

is the name of an aligned fullword binary value (FIXED 
BIN(31» indicating a limit (in seconds) within which a 
subsequent message is anticipated. 

When processing resumes following the call to CONVERSE, the 
environment appears as it was before the call--except the input message 
parameter (unless there was a time-out) now points to the most recent 
message from the terminal. It will have been edited if specified for 
the verb / s definition in the Front End Verb Table. The Intercomm 
return code area will contain a binary value in the low-order byte 
indicating the condition for return from CONVERSE (see Figure 42). 

The CONVERSE program keeps track of conversational requests by 
terminal and subsystem, and separates messages accordingly. Hence, any 
subsystem may be in conversation wi th any number of terminals 
simultaneously. 

It is the subsystem' s responsibility to verify that the message 
received following the call to CONVERSE is actually the appropriate 
message expected in the logical sequence of the conversation. 

To use CONVERSE by a PL/l subsystem, PLILNK-NONBASED is required 
on the SYCTTBL macro definition (see Chapter 3). the input message 
parameter must be declared as a pointer. and the input message area 
must be BASED on that pointer. 
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Note that the CONVERSE routine may only be called from a 24-Amode 
subsystem. Due to complications arising in reestablishing internal 
pointers on return from the call to CONVERSE, it may not be called by a 
PL/I or COBOL subroutine of the subsystem. 

For example: 

• Monitor calls PL/I Subsystem AA which calls CONVERSE (valid 
sequence of program logic). 

• Monitor calls PL/I Subsys tern BB which calls Assembler 
Language subroutine BI which calls CONVERSE (valid sequence 
of program logic). However, if the new input message 
processed by the Assembler Language subroutine on return from 
the call to CONVERSE is freed by the subroutine or passed by 
it to another subsystem or FESEND, then the subroutine must 
zero the first word in the parameter list passed to it (see 
Assembler Language Programmer's Guide). The calling PL/I 
subsystem may then not reference the input message area or 
any of its data fields (except for data fields in its DSA 
passed as parameters to the BAL subroutine for storing 
message data and/or a copy of the new message header for the 
next output message). Note that the BAL subroutine may use 
the new return code address parameter to pass a code back to 
the PL/I subsystem, or the PL/l subsystem may test it for the 
CONVERSE return code on return from the BAL subroutine. 

• Moni tor calls PL/l Subsystem CC which calls PL/l subroutine 
CI which calls CONVERSE (invalid sequence of program logic). 

The PL/l subsystem may not use an old copy of the message header for a 
new output message. 

Conversational subsystem logic must be designed with care 
regarding file access. Selected files should be released prior to the 
call to CONVERSE. If not, other subsystems accessing the same files or 
other messages in process in the same subsystem may "time out." This 
may occur because an operating system control block is associated with 
the access to the file and is not "freed" until the file is released. 
If a file is accessed prior to the call to CONVERSE and released after 
the call to CONVERSE a "lock out" situation may occur. 
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Return Codes Meaning 
---=-----------~~----~~-----~-~~~~~-~--~~------~~~----~=-==~ 

o (X' 00' ) 

17 (X'll') 

18 (X'l2') 

Normal return: the entry parameter input-message 
reflects the address of the new input message. The 
message will have been edited successfully if the 
Front End Verb Table shows editing required. (If 
editing is unsuccessful, error messages will be sent 
to the terminal, and the subsystem is not reactivated 
until either a subsequent input message is edited 
successfully or an automatic time-out occurs.) 

CAUTION: The CONVERSE automatic time-out is not 
extended if a message is found in error by 
the Edit Utility. 

No core available for CONVERSE control blocks; 
conversational mode not initiated. 

Time-out expired. The entry parameter input-message 
reflects the address of an error message generated by 
CONVERSE. The message header contains the appropriate 
terminal identification. The message text is: 

*PMI*CONVERSE*ANTICIPATED MESSAGE NOT RECEIVED 
WITHIN USER SPECIFIED TIME INTERVAL 

Figure 42. CONVERSE Return Codes 

Control of the conversational program environment is accomplished 
by Intercornm in different ways, depending on the subsystem's residency: 

• Resident 

The dynamic storage area (ISA) for 
terminal is retained pending arrival of 
that terminal; the subsystem will 
messages from other terminals. 

• Overlay Loaded 

one message from a 
the next message from 
con t i nue to process 

Same as above, except the loaded overlay region may contain 
other subsystems to process other messages during (and after) 
"CONVERSE time." 

• Dynamically Loaded 

Same as above, except the subsystem remains in core until all 
"conversations in progress" have terminated. 
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8.7 DESIGN CONSIDERATIONS IN CONVERSATIONAL PROCESSING 

In order to ensure file integrity, conversational subsystems 
performing file and/or data base updates should be designed to perform 
the updates for the last message in the conversation. Alternatively, 
control may be passed (via message queuing) to a non-conversational 
subsystem to perform the updates. 

8.7.1 Control of the Input to Conversations 

Conversational subsystems expect ordered input. They must be 
designed to analyze input messages and to determine which message in 
the sequence has been received. Control of the input may be exercised 
by the terminal operator or by the application subsystem(s). 

The terminal operator may be given a specific sequential list of 
messages to input at the terminal for a given verb or verbs. This 
method would probably be used for data collection applications, in 
which more messages are sent to the application subsystem than are 
received at the terminal. It could also be used for any conversational 
application in which the order of input is fixed. 

The application subsystem may control the input sequence by 
analyzing an input message, processing it, and issuing a response 
informing the operator about the content or format of the next input 
message. The response may direct the operator to input another verb 
(that of a related subsystem). Subsystem-controlled input is good for 
conversations in which the "next" desired piece of information may vary 
depending upon the contents of a file record, or a table, or the 
setting of a switch in the area saved between subsystem activations. 

8.7.2 Assigning a Verb to a Terminal 

To eliminate the requirement for an operator to key in a verb 
with each input message, the operator may enter a system control 
command message to LOCK a specific terminal to a particular verb. The 
Front End then prefixes that verb to each input message from that 
terminal. The operator may enter another control message, UNLK, to 
unlock the terminal from the verb. See System Control Commands. 

The LOCKjUNLK commands processed by the Front End can also be 
issued by a subsystem. When a LOCK is in effect, all subsequent 
messages from the specified terminal will be automatically prefixed by 
the verb specified in the LOCK command. This LOCK remains in effect 
until UNLK is issued. With LOCK in effect, some advantages are: 

• The terminal operator does not have to keep reentering the 
same verb. 

• A new verb cannot be entered during the conversation . 
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Either the subsystem or the operator may control the input 
sequence by locking and unlocking the terminal to different verbs at 
different points in, or at the end of, the conversation. 

Optionally, the Intercomm AUTOLOK feature may be defined for the 
verb in the Front End Verb Table, which dictates that when that verb is 
input from the terminal, the terminal is to be automatically locked to 
that verb. Subsequently, the terminal is to remain locked until 
specifically UNLKed by the operator or processing subsystem. 

The format for the LOCKfUNLK commands (message text) is as 
follows: 

where: 

LOCK$TPUxxxxx$vvvv@ 
UNLK$TPUxxxxx@ 

xxxxx 

vvvv 

@ 

$ 

is the five-character terminal identification 

is the four-character verb 

is the end-of-transmission character (X'26') 

is the system separator character as defined for the 
installation. 

The preformatted message constructed by a subsystem must be 
prefixed with the standard message header for FESEND 
(MSGHRSCH-X'OO',MSGHRSC=X'OO',VMI=X'57'). This message is passed to 
the Front End via FESENDC (see Chapter 9) and the LOCK or UNLK takes 
place. No response message is sent to the terminal when such 
processing is requested by a subsystem. 
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USING INTERCOMM SERVICE ROUTINES AND FACILITIES 

9.1 SERVICE ROUTINE INTERFACING 

PL/l programs may call Intercomm service routines directly using 
the standard CALL statement. The service routines must be defined with 
ENTRY OPTIONS (ASM INTER) to generate an Assembler Language parameter 
list for the called routine. The member PLIENTRY is provided for 
copying into PL/l programs (use %INCLUDE PLIENTRY) , which defines all 
standard Intercomm routine entry points (entry point names are given in 
the REENTSBS illustration, Figure 43). Special facility entry points 
may be added by the user. For dynamically loaded programs, linking the 
program with INTLOAD (required if program may be loaded above the 16M 
line under XA or ESA) will reduce dynamic linkedit processing at 
Intercomm startup. 

Specifications and coding criteria for user subroutines are 
described in Section 7 of this chapter. 

9.1.1 PL/l Interface Routine (PMIPL1) 

PMIPL1 (see also Chapter 3) is a PL/l interface routine which may 
be called by PL/l programs for service routine and user subroutine 
interface. When only PMIPLl is called, dynamically loaded programs 
(even if loaded above the 16M line under XA or ESA) do not need to be 
linked with INTLOAD. The application program calls PMIPL1 specifying 
which routine is to be called (system service routine or user 
subroutine) and the appropriate parameters to pass to it. PMIPLl 
preserves the PL/1 environment and performs mode switching if the 
caller is in 3l-Amode. PMIPLl also acquires a storage area in which it 
saves the entry parameters for the called program. PMIPLl then calls 
the specified routine, and on return, PMIPLl restores the caller's 
environment and returns to the calling program. Coding format: 

where: 

CALL PMIPL1(routine-code,parameters); 

routine-code indicates the routine entry to be called. 

parameters is the actual parameter list to be passed to the 
called routine. All parameters passed to PMIPLl must be in non­
arithmetic format (locator/descriptors). PMIPLl then passes the 
addresses in Assembler Language format except if the called 
subroutine is PL/l. All parameter addresses are validated for 
24-Amode. If the calling subsystem (or subroutine) may be loaded 
above the 16M line under XA or ESA, then all parameters must be 
in the caller's DSA (have a 24-Amode address). 

Routine-codes name halfword offset values into the REENTSBS table 
of routine addresses. Offsets 0 through 100 are reserved for Intercomm 
system routines. Offsets 104 and up may be used for other service 
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routines and user subroutines (in increments of 4). Figure 43 lists 
the routine-codes assigned as identifiers for Intercomm service 
routines in the released REENTSBS table. The member (of routine-codes) 
for copying into PL/l subsystems and subroutines is named PENTRY (use 
XINCLUDE PENTRY) and is illustrated in Appendix B. See also Appendix D 
for sample coding using PMIPLl and the PENTRY table. The routine-codes 
may be in Static storage for 31-Amode programs. 

REENTSBl CSECT 

* * NEGATIVE OFFSETS ARE USED BY SPECIFYING AN OFFSET ENDING IN B'll', 
* WHICH IS INCREMENTED BY 1 AND COMPLEMENTED TO OBTAIN TRUE OFFSET 
* BY COBREENT AND PMIPL1. 

SUBMODS NAME-INTSORTC 
SUBMODS NAME-DWSSNAP 
SUBMODS NAME-MAPFREE 
SUBMODS NAME-FECMRLSE 
SUBMODS NAME-FESEND 
SUBMODS NAME-FESENDC 
SUBMODS NAME-ALLOCATE 
SUBMODS NAME-ACCESS 
SUBMODS NAME-MAPURGE 
SUBMODS NAME-MAPCLR 
SUBMODS NAME=MAPEND 
SUBMODS NAME-MAPOUT 
SUBMODS NAME-MAPIN 
SUBMODS NAME-INTUNSTO 
SUBMODS NAME-INTSTORE 
SUBMODS NAME-INTFETCH 
SUBMODS NAME-FECMFDBK 
SUBMODS NAME-FECMDDQ 
SUBMODS NAME-QWRITEX 
SUBMODS NAME-QREADX 
SUBMODS NAME-QWRITE 
SUBMODS NAME-QREAD 
SUBMODS NAME-QCLOSE 
SUBMODS NAME-QOPEN 
SUBMODS NAME-QBUILD 
ENTRY REENTSBS 

OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFEST 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 

-100,CODED AS 99 
-96,CODED AS 95 
-92 ,CODED AS 91 
-88,CODED AS 87 
-84,CODED AS 83 
-80 ,CODED AS 79 
-76,CODED AS 75 
- 72 , CODED AS 71 
-68,CODED AS 67 
-64,CODED AS 63 
-60,CODED AS 59 
-56 ,CODED AS 55 
-52 ,CODED AS 51 
-48,CODED AS 47 
-44,CODED AS 43 
-40,CODED AS 39 
-36,CODED AS 35 
-32,CODED AS 31 
-28,CODED AS 27 
-24,CODED AS 23 
-20,CODED AS 19 
-16,CODED AS 15 
-12,CODED AS 11 
-8,CODED AS 7 
-4,CODED AS 3 

REENTSBS DS OA ALLOW FOR NEGATIVE OFFSETS 
DC A(REENTEND-REENTSBS-4) REQUIRED 
SUBMODS NAME-SELECT CODE 4- FILE SELECT 
SUBMODS NAME-RELEASE CODE 8- FILE RELEASE 
SUBMODS NAME-READ CODE 12- FILE READ 
SUBMODS NAME-WRITE CODE 16- FILE WRITE 
SUBMODS NAME-GET CODE 20- FILE GET 
SUBMODS NAME-PUT CODE 24- FILE PUT 
SUBMODS NAME-RELEX CODE 28- RELEASE EXCL. CONTROL 
SUBMODS NAME-FEOV CODE 32- FILE FEOV 

(Codes 36-64 
are reserved) 

Figure 43. PMIPL1 Routine Pointers (REENTSBS) (Page 1 of 2) 
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SUBMODS NAME-COBPUT CODE 68- COBOL MESSAGE SWITCHING 
SUBMODS NAME-MSGCOL CODE 72- MESSAGE COLLECTION 
SUBMODS NAME-COBSTORF CODE 76- COBOL STORFREE 
SUBMODS NAME-CONVERSE CODE 80- CONVERSE 
SUBMODS NAME-DBINT CODE 84- DATA BASE REQUEST 
SUBMODS NAME-LOG PUT CODE 88- LOGPUT 
SUBMODS NAME-PAGE CODE 92- PAGE ROUTINE 
SUBMODS NAME-GETV CODE 96- VSAM GET 
SUBMODS NAME-PUTV CODE lOO-VSAM PUT 

~*********************************************************************** 
** INSERT USER SUBMODS MACROS HERE ** 
~*********************************************************************** 

COPY USRSUBS 
REENTEND EQU * REQUIRED AFTER LAST SUBMODS 

ENTRY REENTEND 
REENTSBl CSECT 

END 

Figure 43. PMIPLl Routine Pointers (REENTSBS) (Page 2 of 2) 

9.2 INTERSUBSYSTEM QUEUING (COBPUT) 

COB PUT (also used by COBOL programs) is called to queue a message 
for a user or Intercomrn subsystem. Queuing is controlled by the 
Receiving Subsystem Code fields in the message header. If segmented 
input messages may be processed, set the MSGHQPR field in the header to 
C'2' before calling COBPUT. If the Edit Utility is used in the system, 
ensure the VMI field (MSGHVMI) is non-zero so that an attempt to edit 
the message forfby the receiving subsystem is not made. 

Coding format: 

where: 

CALL COBPUT(message,return-code); 

message is the label of the first position of the message 
(header + text) to be queued 

return-code is the label of a two-byte character field where 
COBPUT will place a return code. 

COBPUT copies the message to be queued to a new area of dynamic 
storage, converting variable character format message text and header 
fields as necessary if the Receiving Subsystem Code is for the Output 
Utility (see Figure 34). COBPUT then calls Message Collection (MSGCOL) 
to accomplish the queuing of the message. Figure 44 lists COBPUT 
return codes. 

The original message remains in the calling program's Dynamic 
Storage Area (DSA). If the message has not been processed or queued 
successfully, the subsystem may attempt to recover, or simply return to 
the Subsystem Controller with a return code of 8 or 12. Figure 45 
lists various alternatives. 
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~------~-r~----------------~----------------------=--------= Return Code 

00 

Meaning 

-------------------------, ---...... --,=~--= 
Message queued successfully 

NOTE: For Multiregion Facility users sending a message 
to another region, this return code signifies that 
the message was queued for sending to that region. 

02 Item code, length, or line number greater than 255 in 
variable character data item prefix (Output Utility) 

04 No room on subsystem queue or msg rejected for delayed 
subsystem--an entry was made on the system log 
(MSGHLOG-X'FC') 

06 Nonnumeric item code (Output Utility) 

08 No core for disk queue I/O area, or to copy message 

10 N or R omitted in variable character data item prefix 

12 I/O error on disk queue 

14 COB PUT has detected a message length too short to 
convert character item codes and lengths 

16 Invalid subsystem code--an entry was made on the system 
log (MSGHLOG-X'FB') 

28 

NOTE: 

02, 06, 10, 
14, 16 

04, 08 

12 

28 

DVASN system routine could not reserve a device (on first 
segment of multi-segmented messages only) 

A non-zero return code means the message was neither 
queued nor processed. 

Figure 44. COBPUT Return Codes 

Alternative Action 

Program error: no recovery action. Correct the 
invalid fields and recompile program. 

Requeue the original input message for reprocessing 
by the currently executing subsystem via calling 
COBPUT referencing the input message and the 
currently executing subsystem, or follow action for 
Return Code 28. 

No recovery action: return to Subsystem Controller 
with return code 12. 

Attempt a time delay and call COBPUT to attempt 
queuing of the message again. 

Figure 45. Recovery From COBPUT Errors 
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9.3 INPUT MESSAGE SWITCHING (MSGCOL) 

COB PUT is called to queue an output message to activate another 
subsystem. It copies the message from the Dynamic Storage Area of the 
calling subsystem to a new dynamic area and calls Message Collection. 
Thus, the output message area within the Automatic storage of a 
subsystem is reusable upon return from COBPUT. 

The logic of an application subsystem might be such that the 
input message is modified within its dynamic area to become an output 
message to switch to another subsystem. To do this, the length of the 
input message may not be increased (data may not be added). If the 
length is shortened by 8 bytes or more, see the next section on freeing 
the remainder, and adjusting MSGHLEN in the header. Queuing the 
message for the next subsystem is then done by calling Message 
Collection (MSGCOL), instead of COBPUT; Message Collection then owns 
and is responsible for the management of the message area. All queuing 
is controlled by the recelvlng subsystem code fields (MSGHRSCH and 
MSGHRSC) in the message header. When returning to the System Monitor, 
the subsystem return code must be set to 900 (see Figure 14). 

Coding format: 

CALL MSGCOL(message); 
where: 

messa&e is the label of the input message to be queued. 

MSGCOL return codes indicate the result of the queuing. The 
return code (stored in the Register 15 field of the caller's save area) 
may be accessed by the PLIRETV 'built-in-function'. (See Figure 46.) 
If MSGCOL is called via PMIPL1, a return-code field may be provided -
see Apenddix D. Regardless of the result, the calling program no 
longer has any control over the area of dynamic storage occupied by the 
input message and must return a code of 900. 

Return Code Meaning 

o Message queued successfully 

4 

8 

12 

16 

No room on queue (entry made on system log) 
or message rejected for delayed subsystem 

No core for disk queue I/O area 

I/O error on disk queue 

Invalid subsystem code (entry made on system log) 

Figure 46. Message Collection Return Codes 
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Recovery action for unsuccessful queuing might be to return to 
the System Monitor with a return code of 8 or 12. A message would then 
be sent to the terminal that originated the input message being 
processed. 

9.4 FREE DYNAMIC (MESSAGE AREA) STORAGE (COBSTORF) 

COBSTORF may be called to free some of the area utilized for the 
input message before it is passed to another subsystem, or to free the 
entire message when it is not to be freed by the Subsystem Controller 
when the subsystem returns. COBSTORF may also be used to free an area 
passed to a PL/l subroutine which was dynamically acquired by a calling 
Assembler Language program. 

Coding format: 

where: 

CALL COBSTORF(area,length); 

area is the name defining the first (leftmost) position of the 
area to be freed. 

length is the name of an aligned fullword (FIXED BIN(3l)) 
containing a binary value indicating the number of bytes to free~ 

CAUTION: Dynamic storage is managed as doublewords. The area 
specified should be aligned on a doubleword boundary 
(COBSTORF will round up the address if not). The 
length specified should be a multiple of 8 (COBSTORF 
will round down the length if not). When freeing 
part of an input message, only the rightmost portion 
may be freed and the rounded remaining length must be 
stored in the firs t two bytes (MSGHLEN) of the 
message header. If freeing all of the input message 
area, the subsystem must return to the Monitor with 
the return code 900.· 

A further clarification is provided in the previous section on 
message queuing via MSGCOL. 
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9.5 SEND MESSAGE TO FRONT END (FESEND) 

FESEND is called to pass a message to the Intercomm Front End for 
transmission to a terminal. The message header field MSGHTID specifies 
the destination terminal or broadcast group name. The entry point 
FESENDC of FESEND is used by high-level language subsystems. FESENDC 
copies (from the caller's DSA) the message to be passed to the Front 
End to a new area of storage and proceeds via logic in the program 
FESEND. FESEND then requests queuing of the message on the associated 
terminal queue. If a broadcast group is specified, FESEND creates an 
individual message for each terminal of the group and requests queuing 
for each of those messages. All terminals in the broadcast group must 
be of the same type, as defined in the Back End Station and Device 
tables (see Chapter 2). 

FESEND accepts two types of messages: preformatted (VMI-X' 57' ) 
message text, which contains the control characters and data for 
transmission to the terminal except for start-of-text sequence(s) to be 
added by the Front End; and fu11y-formatted (VMI-X'67') message text, 
which contains all control characters and data ready for transmission 
to the terminal. (MMU produces fully-formatted messages.) If 
segmented input messages may be processed, set MSGHQPR to C'2' before 
ca11ing FESENDC. If passing the message to the Front End is for any 
reason unsuccessful, the subsystem is notified by a return code, and 
recovery action may be taken. 

FESEND tests whether messages sent to the Front End might be 
system commands or for control purposes. Such messages control Front 
End operation and generally cause no output to a terminal. Front End 
Control Messages (FECMs) are described later in this chapter. A11 
system control commands and message text contents are documented in 
System Control Commands. 

Coding format: 

where: 

CALL FESENDC(message,return-code[option-codes); 

message is the label of the output message (header and text) 
to be passed to the terminal queue. 

return-code is the name of a two-byte character field where 
FESENDC will place. a return code indicating whether or not 
processing was successfully completed. 
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op t ion - codes is an optional four -byte charac ter field 
containing Front End processing codes as follows: 

Byte 1: CRT Release option code: 
blank or X' 00' - -do not release (prevent screen 
overlay) next message (default) 
C'R'--release (allow overlay) next message to CRT 
C'C'--release next message, but do not cancel 

Front End conversational time-out 

Byte 2: VTAM Response option code (overrides Front End 
Network Table definition for terminal): 

blank or X'OO'--no override (default) 
C'O'--Ol response 
C'E'--El response 
C'F'--02 response 
C'G'--E2 response 

Bytes 3 and 4: Not used (set to blanks or binary zeros) 

FESENOC return codes and possible recovery actions are listed in Figure 
47. A nonzero return code means the message was not queued for the 
Front End. Return codes 16-24 should only occur during subsystem 
testing. 

Return Code 

00 

04 

08 

12 

16 

20 

24 

Meaning 

-~:~~?g:-g~:~:~-~~~~:~~~~~~¥:-----------------------
Queue-full condition encountered; attempt a retry 

-~¥-!~~?~!~~-~~~~~~-?~?!~:--------------------------
Low-core condition encountered; attempt a retry 
by invoking FESENO again or return to Intercomm. 

-~~::-~~~~~:-~~:~-----------------------------------
I/O error (see Figure 14) encountered on disk 

-g~:~:!-~:~~~~-~?-!~~:~~?~:------------------------
Invalid terminal-IO; no recovery action required. 
Check with System Manager to verify terminal/ 

-~~?~~~~~~-g~?~~-~~~:~-!~-~~~~~!~-~!:!~:------------
Invalid VMI or syntax error in Front End control 

-?~-~~~?~~-~:~~?g:-~:~~:---------------------------
Invalid message header; return to Intercomm. 
See also error message MG602I and Snap 51. 

Figure 47. FESENOC Return Codes 
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9.6 USER LOG ENTRIES (LOGPUT) 

An application subsystem may require entries on the system log 
for many different situations: 

• Appl ication- dependent security violation or other error 
recording. 

• Log entries rather than snaps used to trace the progress of a 
message while testing. 

• Any application-oriented requirement for a record on the 
system log. 

• Before- and/or after-image records of file updates (if not 
using the Intercomm File Recovery special feature). 

User log entries are identified by unique codes in the message 
header log code field (MSGHLOG) and hence can be recognized by any 
batch program processing the log off-line. Messages to be logged 
consist of a standard 42-byte header and message text. The log code 
field (MSGHLOG) in the message header must be set to any value from 
X' 41' to X' 6F' . Logging is performed by calling the Intercomm system 
service routine LOGPUT. The date and time stamp in the message header 
(MSGHDAT and MSGHTIM) will be updated by LOGPUT prior to writing to the 
log. Log entries may subsequently be suppressed for later Interconun 
executions by modifying the LOG TROUT translate table in the LOGPUT 
routine. Any message having a log code in the header which translates 
to X'FF' will not be logged. 

The length of the record on the log is controlled by the value of 
MSGHLEN in the message header and must be at least 42. LOGPUT will not 
write out messages longer than the logical record size of the log (see 
INTERLOG JCL description in the Operating Reference Manual). 

Coding format: 

where: 

CALL LOGPUT(message); 

message is the label of the message (header plus text) to be 
logged. 

There is no return code from LOGPUT. 
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9.7 CALLING USER SUBROUTINES FROM PL/l SUBSYSTEMS 

All subroutines called by an application subsystem may be called 
directly or via PMIPL1. Under XA or ESA, passed parameter values must 
be in 24-Amode storage (such as the caller's DSA) if the routine is 
called via PMIPLl or if it is resident or loaded in 24-Amode. No other 
special conventions need be followed in order to call: 

• An Intercomm system service routine. 

• A user-coded Assembler Language (BAL) subroutine. 

• A user-coded PL/l subroutine. 

• A data base interface routine. 

If the routine is called directly, passed parameters must be 
appropriate to the language of the routine, for example, to pass a 
structured area to a PL/l subroutine declare a pointer to the area and 
pass the pointer, whereas the label of the area may be passed to a BAL 
program. 

The Intercomm return code area may be used as a parameter to pass 
a return code back to the callingPL/l subsystem. The subsystem may 
pass that return code back to the Intercomm Monitor (if standard 
Intercomm return code conventions are used by the subroutine) or may 
take action based on the return code and then change the passed value 
in the return code area to a standard Intercomm return code value. See 
the sample programs in Chapter 10. If a subroutine is called via 
PMIPL1, all parameters must have non-arithmetic attributes, therefore 
in this case the Intercomm return code area may not be used. 

9.7.1 Defining User Subroutines to Intercomm 

Except as noted in Sec tion 9.7.4, a user-coded subroutine 
(Assembler Language or PL/l) must be defined to Intercomm via coding of 
a SUBMODS macro in" a user member USRSUBS which is copied at the end of 
the subroutine table REENTSBS (before REENTEND) at assembly time (see 
Figure 43). Res ident, reentrant Assembler Language subroutines are 
defined by the NAME parameter of SUBMODS, all others via the LNAME 
parameter, plus additional parameters defining language, residency, 
etc. Additionally, the routine's reference name and corresponding 
index code should be added to PENTRY (see Appendix B) for easy access 
by subsystems when calling PMIPL1, or add the name to PLIENTRY if it is 
a BAL routine. The SUBMODS macro is described in Basic System Macros. 

9.7.2 Interfacing to User-Coded Assembler Language Subroutines 

Assembler Language subroutines must be coded as reentrant if they 
may give up control to the Intercomm Dispatcher (via I/O requests, MMU 
requests, message queuing, etc.). When called from a PL/l program, 
standard linkage conventions are used. PMIPLl (if used) issues a 
MODCNTRL macro to link to non-resident Assembler subroutines. At 
entry, register 13 points to a save area in the caller's DSA. 
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Therefore, the caller's registers must be saved on entry to 
Assembler subroutine, and reloaded before return, and save 
chaining must be done. The save area may not otherwise be used 
called subroutine. An Assembler subroutine may not call a 
subroutine (unless code is provided to pass the caller's 
environment). 

9.7.3 Interfacing to User-coded PL/l Subroutines 

the 
area 
by a 
PL/l 
PL/l 

A reentrant PL/l subroutine is coded like a PL/l subsystem in 
that it uses OPTIONS (REENTRANT) and a Dynamic Storage Area (in calling 
programs ISA - do not use the MAIN option), and it may call PMIPLI to 
interface to Intercomm service routines and other user subroutines, or 
it may use direct calls. Non-resident reentrant PL/l subroutines 
loaded above the 16M line under Release 10 must use the coding 
conventions described in Chapter 3. Subroutine calls may be nested, 
but must return to the caller, as illustrated previously in Figure 5. 
See Appendix A for subroutine linkedit considerations. 

9.7.4 Interfacing When Caller or Subroutine is Non-Resident 

When all calls are made via PMIPLl, all called routines 
(Intercomm and user) must be defined in the REENTSBS table via SUBMODS 
macros as described earlier in Sections 9.1.1 and 9.7.1. If the called 
routine is reentrant BAL and resident in the Intercomm load module 
(NAME parameter used on SUBMODS coding), PMIPLI calls the routine 
directly passing the address of the caller's save area in register 13. 
If the routine is non-resident or not reentrant BAL (LNAME parameter 
used on SUBMODS macro), PMIPLI links to the subroutine interface module 
DYNLLOAD which loads the called routine if necessary before giving it 
control, again passing the original caller's save area address and 
registers 2-12. DYNLLOAD performs mode switching if the called routine 
is loaded above the 16M line under Release 10. Return is via DYNLLOAD 
to PMIPLI which then returns to the caller by using a previously saved 
return address. 

When using direct calls between resident routines, the linkedit 
of the Intercomm load module resolves the external references, resident 
subroutines do not need to be defined in REENTSBS. To link to a loaded 
subroutine (must be defined in REENTSBS), a resident PL/l program must 
either call it via PMIPLl or call a resident BAL interface routine 
passing the name of the desired subroutine. The interface then issues 
a MODCNTRL macro to link to DYNLLOAD. If the desired subroutine is 
PL/l, the interface routine must pass the caller's registers 2 through 
13. See the sample interface program in Appendix E. 

For non-resident PL/l programs using direct calls, linking the 
loadable program with INTLOAD will resolve all Intercomm routine entry 
points (REENTSBS not needed). Otherwise, dynamic linkedit must resolve 
the called entry point addresses at Intercomm startup, which adds 
startup processing overhead. Dynamic linkedit is required for IBMB .... 
internal PL/l subroutines linked in the Intercomm load module. Dynamic 
linkedit can also be used to resolve calls from 24-Amode programs to 
user subroutines in the Intercomm load module. Calls to loadable 
subroutines (which must be defined in REENTSBS) can be made via PMIPLI 
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or an interface routine (resident or linked with loaded calling PL/l 
program) as described above. If the calling program may be loaded 
above the 16M line, the interface program and INTLOAD must be linked 
with it (along with PLIV). 

Under Release 10, the need for a BAL interface routine (or PMIPL1 
calls) for loadable user subroutines (or for dynamic linkedit 
resolution for resident subroutines) can be eliminated for dynamically 
loaded PL/1 programs using direct calls. Define the user subroutines 
to REENTSBS by coding SUBMODS macros for them in the copy member 
USRSUBS. Always use the LNAME parameter even if defining a resident 
reentrant BAL subroutine. Then reassemble and link REENTSBS and 
reassemble and link INTLOAD so that they both copy the revised USRSUBS 
and thus entries are generated within INTLOAD for the directly called 
subroutines. Then link the loadable program with the revised INTLOAD. 
INTLOAD links directly to DYNLLOAD for 24-Amode callers or via the 
resident interface SWMODE for 3l-Amode callers (required). In both 
cases, the PL/l environment is preserved for called PL/l subroutines. 
Note that as new subroutines are defined in USRSUBS and copied to 
INTLOAD for new calls, older programs which do not call the new 
programs do not have to be relinked with the latest revised INTLOAD. 
Dynamic linkedit may still be used for resident IBMB... routines as 
they can be entered directly in 3l-Amode (see also Appendix A). 

9.S FRONT END CONTROL MESSAGES 

The Front End Control Message (FECM) facility provides three 
types of Front End control messages which may be used by application 
subsystems for: 

• Front End data queuing (FECMDDQ) 

• Front End feedback messages (FECMFDBK) 

• Front End queue release (FECMRLSE) 

A FECM is generated by an application program call to a service 
routine. The generated FECM message text is complete. The header 
field MSGRLEN has been set; bytes 3-42 are not modified. If the user 
has copied a valid header to the FECM message area prior to the call, 
only the sending subsystem codes (SSCR,SSC) and the VMI (X' 57') must be 
set. The generated FECM must then be passed to the Front End by a call 
to FESENDC in the application program. 

After a call to any Front End Control Message facility, a return 
code is placed in the first byte of the status word: 

Return Code Value Meaning 

C'O' FECM successfully created 

C'S' No storage for FECM processing (Assembler only) 
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9.8.1 Front End Data Queuing 

Front End data queuing (FECMDDQ) works in conjunction with the 
Dynamic Data Queuing Facility. It provides the user with a more 
efficient way of handling groups of related output messages. An 
application may pass a Dynamic Data Queue (DDQ) to the Front End via a 
FECM. The DDQ contains messages to be sent to a terminal. This is a 
more efficient design approach than sending one message at a time to 
the Front End via FESEND, and prevents interleaving of unsolicited 
messages with those on the DDQ. This feature is particularly useful 
for printed reports. The messages on the DDQ must be preformatted 
(VMI-X'S7') or fully formatted (VMI-X'67'). The Dynamic Data Queuing 
Faci li ty manual contains de tailed informat ion on DDQ concepts, 
facilities and implementation, and specific design considerations for 
Front End Data Queuing. MMU uses this facility (FECMDDQ), when 
requested for multipage printer output. 

Coding format: 

where: 

CALL FECMDDQ(status-word,fecm-area,ddq-id[,ddq-disp]); 

status-word is a 4-byte (fullword aligned) area required by the 
facility. 

fecm-area is a 112-byte area to contain the FECM (header and 
text) . The user should initialize the header prior to the 
call, probably by copying the input message header to this 
area. 

ddg-id is the sixteen (16) byte DDQ identifier. 

ddg-disp is a one-byte code indicating DDQ disposition after all 
messages are transmitted: 

C'S' means SAVE the DDQ (required if MSGHTID is a broadcast 
group name) 

C'F' means FREE the DDQ (default) 

NOTE: The ddq-disp parameter may be omitted if the DDQ is to be freed 
after all the messages are transmitted (default). All of the 
above parameters must be in Automatic storage (DSA) if the 
calling program is loaded above the 16M line under XA or ESA. 

9.8.2 Front End Feedback Messages 

This type of FECM (FECMFDBK) is used by an application to 
determine that all prior messages queued for a terminal (before the 
FECM) have been transmitted. In this way, an application subsystem can 
be notified that certain critical messages have indeed been 
successfully transmitted. 

107 



Chapter 9 Using Intercomm Service 
Routines and Facilities 

Subsystem logic creates all normal output messages and passes 
them to the Front End (via FESEND, MHO, or by queuing messages for 
Output). Generation of a feedback message is then requested by a call 
to a FECM service routine. The feedback message is then processed in 
the same way as the other messages for the terminal (queued via FESENDC 
or the Output Utility). When the Front End retrieves the feedback 
message, it is routed to the subsystem specified when the feedback 
message was generated rather than to the destination terminal. 

Feedback messages may also be used in conjunction with Front End 
Data Queuing. A feedback message could be an intermediate, or the 
last, message on a DDQ passed to the Front End. If the DDQ was created 
via MHO (a MAP END call option), then the feedback FECM must be created 
and queued by the subsystem on return from the MAPEND call. 

Coding format: 

where: 

9.8.3 

CALL FECMFDBK(status-word,fecm-area,fecm-rsc,fecm-text); 

status-word is a 4-byte (fullword aligned) area required by the 
facility. 

fecm-area is a 78-byte area to contain the FECM (header and text). 
The user should initialize the header area prior to the call, 
probably by copying the input message header to this area. 

fecm-rsc is a two-byte receiving subsystem code (high/low) to 
specify the feedback message destination subsystem. 

fecm-text is a 16-byte area containing the desired feedback 
message text. 

Front End Queue Release 

This type of FECM (FECMRLSE) allows the subsystem to override the 
normal Front End Logic for CRTs, which requires a one-for-one 
correspondence between input and output messages. When the release 
FECM is processed by the Front End, it causes a subsequent response 
message queued for the same terminal (as identified by MSGHTID in the 
FECMRLSE message header) to be transmitted immediately, rather than 
waiting for input (RLSE command) from the terminal operator. Because 
of protocol restrictions (HDFF) on VTAM Front End IBM SDLC 3270 CRT 
processing, the CRT release option for the first call to FESEND should 
be used (see Section 9.5) as a release; because if the terminal is 
already in send mode, it is necessary to turn the line around before 
sending the released message, which may confuse the terminal operator. 
The CRT release option locks the terminal in receive mode, preventing 
new input by the operator. 

A release FECM might be used if a subsystem queues more than one 
output message to the CRT terminal due to a considerable amount of 
processing (file/data base I/O) being necessary between messages. The 
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first message might be an immediate response to the terminal operator 
indicating the input request is being processed, but allowing new input 
by the operator. Then, the second message (following the release FECM) 
is the ultimate result of the requested processing. A release FECM 
could also be used to force immediate transmission of a critical 
message to another CRT (other than the input terminal). Such 
processing should be used with caution because unsolicited messages can 
cause confusion for the terminal operator and may clear an existing 
screen format or displayed message. Coding format: 

where: 

CALL FECMRLSE(status-word,fecm-area); 

status-word is a 4-byte (fullword aligned) area required by the 
facility. 

fecm-area is a 60-byte area to contain the FECM (header and text). 
The user should initialize the header area prior to the call, 
probably by copying the input message header to this area. 

9.9 IN-CORE TABLE SORT FACILITY (INTSORT) (Release 10 only) 

To sort an in-core table,the INTSORT Facility (entry point 
INTSORTC for PL/l) is provided. Such a table might be data stored in a 
Store/Fetch string or file data record via online transactions or 
offline processing. The table can have any number of fixed-length 
entries up to 32767, and each entry can have a total size of 1 to 255 
bytes. The key to be sorted on can be anywhere within the entry, but 
must be in the same place, and of the same length, in each entry. 
Coding format: 

where: 

CALL INTSORTC(entries,entry-length,table,key-offset, 
key-length, return-code); 

entries is a 4-byte (fullword aligned) area containing the number 
of table entries (up to 32767) in binary format. 

entry-length is a 4-byte (fullword aligned) area containing the 
size of each entry (up to 255) in binary format. 

table is the name of the area containing the table to be sorted. 

key-offset is a 4-byte (fullword aligned) area containing the 
offset (-1) in binary format of the key within each entry (value 
must be zero if at the beginning of the table entry; 1 if it 
starts in the second position of the table entry, etc.). 

key-length is a 4-byte (fullword aligned) area containing the 
length in binary format of the key (to be sorted on) of each 
entry (can be the same as entry-length). 
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return-code is a 4-byte (fullword aligned) area to contain the 
return code (in binary in the low-order byte) from INTSORTC, as 
follows: 

Return 
Code 

Meaning 

X'OO' INTSORT completed successfully 

X'04' Number of entries less than 1 or more than 32767. 

X'OS' Length of an entry is less than 1 or greater than 255. 

X'12' No Table name (address) supplied. 

X'16' Key-offset greater than 254. 

X'20' The key-length plus key-offset exceeds maximum (255) 
entry-length. 

For all non-zero return codes, the sort is not executed. 

9.10 OTHER INTERCOMM SERVICE FACILITIES 

The following service routines for application programs are 
accessed via the following subroutine entry names listed in REENTSBS: 

• MMU (MAPIN, MAPOUT, MAP END , MAPCLR, MAPURGE, MAPFREE) 

• Store/Fetch (INTSTORE, INTFETCH, INTUNSTO) 

• DDQ (QBUILD, QOPEN, QREAD, QREADX, QWRITE, QWRITEX, QCLOSE) 

• Page Facility (PAGE) 

• DBMS (DBINT) - data base interfacing 

• Dynamic File Allocation (ALLOCATE, ACCESS) 

Code names for the routines are provided in the members 
PENTRY (see Appendix B). Detailed documentation for use 
facilities is provided in separate manuals (see Chapter 
coding and call conventions for specific data base 
described in Data Base Management System Users Guide 
manuals. 

PLIENTRY and 
of the above 
2). Special 
support are 

and vendor 

Other s e rvi c e routines described for Assemb ler Language 
programmers in the Assembler Language Programmers Guide such as binary 
table search, ESS user-id search, dispatcher related routines, and data 
field search routines (when Edit and Output Utilities used), can be 
called directly from PL/l programs (declare entry name as ENTRY OPTIONS 
(ASM INTER), or add the entry name to USRSUBS with a SUBMODS macro (use 
NAME parameter only) and add the name and offset code to PENTRY if 
PMIPLl called. 
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9.10.1 Features Accessible via Assembler Macros 

Several Intercornm facilities are accessible only via a call,to an 
assembler-coded subroutine which issues an Intercornm macro to use the 
facility. Such features include: 

• Enqueue/Dequeue--to request exclusive or shared control of a 
resource (INTENQ, INTDEQ) 

• Start/Stop--function control or status test (SSSTART, SSSTOP, 
SSTEST) 

• Write-to-operator--to issue a message to the CPU console 
(PMIWTO, PMIWTOR) 

• Snap - - to is sue a snap of the passed program areas for 
debugging if DWSSNAP not used (Release 10 - see Chapter 3) 
(PMISNAP) 

• Timed wait--to request a timed delay of subsystem processing 
if IJKDELAY not used (see Chapter 2) (INTWAIT) 

• Asynchronous processing--dispatch a time-delayed routine, 
post or wait on an asynchronous processing routine (DISPATCH, 
INTPOST, INTWAIT) 

• Acquire current time and/or date (INTTIME, GETDATE) 

• Acquire device -dependent information about a terminal 
(EXTERM) 

• Track user accounting information for SAM (USRTRACK) 

• Convert a hexadecimal field to printable character (LAYOUT) 

• Format subsystem codes for printing (SSCONV) 

• Test authority of the currently signed-on (under ESS) user to 
use a logical function, such as Data Base access (SECTEST). 

Note that use of most of these facilities will add to subsystem 
processing time (increase TCTV). Further documentation may be found in 
the Assembler Language Programmers Guide and Basic System Macros. 

NOTE: GETDATE may only be used under Release 10. 

1l0.1 



J 

J 



Chapter 10 

SAMPLE PROCESSING PROGRAMS 

The sample program SQPL1A, shown in Figure 48, demonstrates 
coding of a PL/1 subsystem which is either resident or dynamically 
10adab1e above or below the 16M line (if XA or ESA). The program 
processes an inquiry transaction (TPL1) containing a part number and a 
warehouse number for a stock status display. MMU is used to transform 
the incoming message into a fixed field format. The part number is 
transformed into a RBN for accessing a BDAM part description file 
(PARTFILE) . The RBN and a part description record area are passed as 
parameters to a called PL/1 subroutine SQPL1B, illustrated in Figure 
49, which also may reside above or below the 16M line. The subroutine 
retrieves the requested record from PARTFILE and passes back the Pile 
Handler return code to the calling subsystem via the Intercomm return 
code field. 

Together, the part number and warehouse number provide a VSAM key 
for accessing a stock status file (STOKFILE). The File Handler is used 
for accessing both files. MMU is used for formatting an output 
display. Error messages, for conditions such as non-existent or 
erroneous warehouse or part numbers, or file I/O errors, are built 
within the program and formatted by MMU using an error map area. 

The PLIENTRY and PLMSGHD source text members defining the service 
routine entries and Intercomm message header fields are % INCLUDE' d 
from the source text members by the PL/l compiler. The PLILOGCH source 
text member used for terminal attribute and command override for MMU 
processing, and the symbolic map areas, are also copied into the 
program. Note that the MMU symbolic map areas are BASED on PTR_mapname 
and that the pointers are set up in the program (MAPIN called directly 
with five parameters). Note also that the first three input parameters 
to the program are declared as pointers. 

All required table entries, JCL, sample input messages and 
testing procedures, plus sample execution output, are illustrated in 
Chapter 11, "Subsystem Testing." The subsystem code used in the 
SYCTTBL macro to identify the sample subsystem is PQ. Intercomm's BTAM 
simulator is used for testing. Test messages are included to test as 
many error combinations as possible. Chapter 12 illustrates a similar 
subsystem (without the PL/1 subroutine) coded for the same purpose but 
using the Edit and Output Utilities, a COBPUT call, and Test Mode for 
testing. 
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Chapter 10 Sample Processing Programs 

SHIT LEY ~T 

/. PkOCEUURE SCPL1. TO l~tUIRE C~ ST~CK/P.RT FILES FOR MSG RESPO~SE ., 

1 0 SCPL1A: PROC (IN_MSG_PTR,SP~,SCT.RCI 
OPTI~NS(MAIN.REE~TRANT); /. SlJeSYS1El': ' PC' - HCUHY ./ ,. OEFI~E It-<E INCOMING PAkAI'IETERS ., 

2 1 0 DCL (IN_I'ISG_PTR, '* l~PL T PARP'! 1 - INPLT MSG POlt\TEK ., 
SPA, ,. I "Pl T PARI' t - SYSTEM PARM AHA ., 
SCT! PTj\; ,. lI\PLl PIIR~ ::l - SUBSYSTEM ENTRy ., 

3 1 0 DCL RC FIJtEl) E I tj ( :: 1 I ; ,. H,P L 1 PAid' It - RETURN CODE . , 
It 1 0 OCL SUPLlB E:I'\ 1 R Y EXTHI\AL; ,. ........ OEF S(';PLlil HTRy ., 

,. CEFII\E ALL S Hl I C STGRAGE VARIABLES ., 
~ 1 0 l)CL 1 MAP_"AI'IES STATIC. " FCR CALLS TC MI'L ., 

3 IG_MAPGRCUP (hARIE) HdT I'STKSTA1'1. ,. P',APGRCLP . , 
3 IC_MAP 0-AI«81 HI1I'I"APl'l. /. NORMAL r. A P ., 
:3 ERKOI<_MAP UHI81 1"I1I'ERKI'AF'I; /. EKROR l'iAF ./ 

b 1 0 DCL .l FILE_N .. MES STATIC. , . HI' CALL S 10 Tt-<E F lLE ~tI\CLEI< ., 
3 DC_STeCK CHARlel II\IT('SlCKFILE'); ,. 3 U[;_PARl CI1A~(t:1 Itdll'PHlFlLE') I'ICVED TC SI.P Lltl .. , 

Figure 48_ Sample PL/l Subsystem SQPL1A (Page 1 of 18) 
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Chapter 10 Sample Processing Programs 

SHIT LEV tiT 

,. INCLUUE PLIENTRY - DEFltiES lCG~ E~TRV PCI~TS - AS AS~ INTE~ ., 

~INCLUDE PLIEtiTRV; •••••••••••••••••••••••••••••••••••••••••••••••••••• 
7 1 0 CECLARE (SELECT, 

RELEASE, 
READ, 
WR IT E , 
GET, 
PUT, 
GET ... , 
PlIT ... , 
RELEX, 
HO"', 
COBPUT, 
~SGC[L, 

FESENC, 
FESENDC, 
COBSTGRF, 
CO"''''ERSE, 
LUGPliT, 
DbINT, 
PAGE, 
CbLILD, 
COPE", 
CREAD, 
CREADx, 
O .. RITE, 
O .. RlTE)(, 
CCu.:se, 
FECI'1DlJC, 
FECI"FDBr<, 
FECMRLSEt 
rAPl", 
rAPGLT, 
MHFREE, 
"',APE"",, , 
rtoPURGEt 
rAPCLi ... 
CftSS"~P, '* RcL lC ./ 
If\TSGkTL, /* REL lC ./ 
It,TSTURE, 
I~TFETCt-, 

I"'TU~STCI Ef\T~Y [PTl[NS (AS,.. JNTEkl; •••••••••••••••••• '* FOR tl~ECl lALLS TO IlCr ANu USER R[UTI"'E~ ., 

Figure 48. Sample PL/l Subsystem SQPLlA (Page 2 of 18) 
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J 
STMT LEV hT 

/. I~CLLDE PLILCGCH - MMU SY~SCLICS ./ 

XINCLUDE PLILOGCHi ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8 1 0 DECLARE UAN CHARl1' STATIC IhITI' "i 
9 1 0 DECLARE UAN~tT CHARl11 SlATIC I~lll' 'Ii 

10 1 0 DECLARE UANSEL CHARlll SlATIC I~lTI I 'Ii 
11 1 0 DECLARE UAN~DSEL CHARlll STATIC I~ITI' "i 
1Z 1 0 DECLARE UAHSEL CH.Rl11 STATIC I~ITI' "i 
13 1 0 DECLAR~ UAH~DSEL CHARl11 STATIC I~lTI' 'Ii 
1~ 1 0 DECLARE UAX CHARll, STATIC I~ITI' 'Ii 
IS 1 0 DECLARE LAX~DT CHARl1' STATIC I~ITI' 'Ii 
Ib 1 0 ~ECLARE UNN CHARl11 STATIC IhITI' 'Ii 
17 1 0 DECLARE UNN~CT CHAklll STATIC l~lll' 'Ii 
18 1 0 DECLARE LNNSEL CHAKlll SlATIC I~lll' 'Ii 
19 1 0 DECLARE UNN~DSEL CHAkl11 STATIC I~lll' 'Ii 
ZO 1 0 DECLARE UNHSEL CHA~lll SlATIC l~lll' 'Ii 
ZI 1 0 DECLARE UNH~CSEL CHARl11 STATIC l~lTI' 'Ii 
22 1 0 DECLARE UNX ChARlll STATIC I~ITI' 'Ii 
23 1 0 UECLARE U~XMCT CHARlll STATIC l~ITI' 'Ii 
Z~ 1 0 CECLARE PAN C~ARll1 SlAlIC l~lll' 'Ii 
2~ 1 0 CECLARE PAN~tT ChAklll STATIC l~lll' 'Ii 
2b 1 0 DECLARE PANSEL CHAkll1 SlATIC l~lll' 'Ii 
27 1 0 DECLARE PAN~DSEL CHAklll STATIC l~lTI' "i 
28 1 0 DECLARE PAHSEL ChAk111 STATIC l~lll' 'Ii 
2~ 1 0 tECLARE PAH~CSEL CHAkll1 ST~TIC l~lTI' 'Ii 
30 1 0 DECLARE PAX C~ARIII STATIC IhIlI' 'Ii 
31 1 0 DECLARE PAX~CT CHAKIII SlATIC I~lTI' 'Ii 
32 1 0 DECLARE PSh C~ARlll STATIC I~IlI' 'Ii 
33 1 0 DECLARE PSN~DT ChARIII STATIC 1~ITI' 'Ii 
3~ 1 0 tECLARE PSNSEL CHAklLI SlATIC l~lll' 'Ii 
35 1 0 DECLARE PSN~DSEL CHAkll1 STATIC l~lTI' 'Ii 
3b 1 0 DECLARE PSHSEL CHAkll1 STATIC 1~ITI' 'Ii 
37 1 0 CECLARE PSHrUSEL CHAkll1 STATIC l~lTI' 'Ii 
38 1 0 ~ECLARE PSX C~ARI11 SlATIC Ihlll' 'Ii 
39 1 0 DECLARE Psx~CT ChAkl!1 SlATIC l~l'I' 'Ii 
40 1 C DECLARE SUPR ChAKlll STA1IC l~lll' 'Ii 
41 1 0 UECLARt wRITEl CHAklll STATIC 1~ITI' 'Ii 
~l 1 0 CECLARE ER'S~RIT CHAkll1 STATIC 1~ITI' ')i 
~3 1 0 CECLARE ERASwRAL CrAklll STATIC l~lll' ') i 
~4 1 0 DECL'Rc kMDT CHARIII STATIC I~ITI' 'Ii 
~~ 1 0 UECLARE RKEYDD ChAklll STATIC l~ITI' 'Ii 
~D 1 0 DECLARE RMDTKEYS CHAKll1 STA1IC INITI' 'Ii 
47 1 0 CECLARE ALAR" ChARlll STATIC I~I1I' 'Ii 
~~ 1 0 CECLAkE ALk~kMUT ChARIll STATIC l~lTI' 'Ii 
~9 1 0 CECLARE ALkr-kKEY CHAkll) STATIC l~lTI' 'Ii 
SO 1 0 UECLARE ALRMk~KY CrAkll) STATIC l~lll' 'I i 
51 1 0 DECLARE PR~T~L ChAKlll STATIC 1~ITI' 'Ii 
5~ 1 0 DECLARE PR~T4C CrAkll) STATIC I~lll' 'Ii 
53 1 0 DECLARE PR~Tb4 ChAkll) SlATIC l~lll' 'I i 

Figure 48. Sample PL/1 Subsystem SQPL1A (Page 3 of 18) 
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sTln LEV Jo,l 

5" 1 0 DECLARE PRNTllO CHA~ll) STATIC Il\ITI' , ) j 

55 1 0 CECLARE PRNLRMCT CHAR III STAllC 11\111' , ) j 

5t 1 0 (ECLARE PRItCRMDT CHARll) STATI C 11\ 11 1 ' 'Ii 
57 1 0 CECLARE PR61tr.~DT Cr.U(1) STATIC H,I T I' 'I; 
58 1 0 DECLARE PR80RMDT C.,AR(1) STATIC HITI' , ) j 

59 1 0 DECL.ARE PRNLRKEY CHARll) STATIC I1\ITI' , ) ; 
60 1 0 CECLARE PRItCRKEY CHAkll) STATIC 11\1T1' 'Ii 
f:l 1 0 [ECLARE PRbltRKEY CHARI1) STATIC HITI' , 1 ; 
62 1 0 DECLARE PRSCRKEY CHARIl) STATIC I1\ITI' , I • 
63 1 0 DECLARt PRNLRMKY CHAkll) STATIC I1\ITI' , I 
t:It 1 0 DECLARE PRItCRMKY CHARll) STATIC H 11 I ' , 1 
t5 1 0 (ECL.ARE PR6ltRMKY CHAk 111 STATIC HITI' , 1 
6b 1 0 I:ECLARE PRSCk"KY Cr.AI< I 11 STATIC 1I\ITI' , ) 
67 1 0 CECLARE PRhLALRM Ct-AR I 11 STATIC 11\1 T I ' , ) 
68 1 0 DECLARE: PRItOALRM CHAII.( 11 STATIC II\ITI' , 1 
69 1 0 CECLARE PRbltALkM CI1Akl11 STATIC 11\ IT I ' , 1 
70 1 0 CECLARE PRtlCALRM ChAklll STATIC HITI' , ) . 
71 1 0 CECLARt: PRNLARMD Ct-ARllI STATIC 11\1 T I' , 1 
72 1 0 DECLARe PRltOARMD Ct-ARIl) STATIC 11\ITI' , I 
73 1 0 CECLARE PRbltARI'lD Ct'iAklll STAllC 11\111' , ) 
7'1 1 0 I:ECLARE PRtlCARMD Ct-Akl.l) STAllC 11\ 11 I ' , ) 
1~ 1 0 DECLARt PRI'iLARKY Ct-Ai'll) STATIC 1I\1TI' , 1 
1b 1 0 UECLARE: PR'1CARKY Ct-AKIli STATIC 11\ 1 11 ' , I 
77 1 0 DECLARE: PR6ltARKY Ct-Ak I 11 STATIC l"lTl' . ) 
18 1 0 I:ECLARE PRtlCARKY ChAIo-(1) STATIC HIli' , I 
19 1 0 DECLARe PRNLAMKY Ct"ARllI STATIC II\ITI' , ) 
eo 1 c DECLARE PR'1CAMKY Ct-ARI U STATIC HITI' , ) 
81 1 0 UECLARi; PRbltAMKY Ct-.AIi. I l) STATIC 1"ITI' , 1 
82 1 0 [;E(;LARt: PRbCAMK Y Cr.A.d 11 STATIC HITI' ') j 
83 1 0 LECLARE fIIULL ChAkll) STATI(; 11\ I l( • , 1 j 
~It 1 0 uECLARE I\L Ct- Ai'l !I STATIC HIli' ') j 
e5 1 0 DEl.L.AH FF Ct-Ak I 11 STATIC 11\1 T I ' , ) j 

eb 1 0 UE(;LAiH CR Ct-ARll) STATIC ltd 11' , 1 j 
e7 1 c L:ECLARE SI Ct" AI< I l) STAllC 1"ITI' , 1 j 

•••••••••••••••••• I· SYMECL I C CEVlCE LEPHCHT CHAR!> liSED BY nL -/ 

Figure 48_ Sample PL/l Subsystem SQPL1A (Page 4 of 18) 
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ST~T LEV hT 

88 1 0 

Sample Processing Programs 

,. DEFINE ~ESSAGE STRLC1UkE I~ EXTEk~AL STORAGE ., 

DCL 1 IhPUT_~ESSAGE BASECIIN_~SG_PTR), 
/. l~PLT ~ESSAGE STRUCTU~E ., 

/. I~CLLUE PL~SG~D ., 
~INCLUDE PL~~GHD;"""""""""""""""""""'.""" •••••••• 

5 ~SGhLEN FI)EC BI~1151 L~ALIGNED, 
5 ~SGhCPR C~AR 11), 
5 ~SG~RSCH BII IS) ALIG~EU, 

5 MSG~R~C BII lSI ALIG~ED, 
5 MSGHSSC BII I~I ALIGNEC, 
5 MSG~~M~ Bil 12~) ALIGNE~, 
5 ~SG~CAI C~AR (6), 
5 ~SG~TIM (~AR Ie), 
5 MSG~TID (~A~ 151, 
5 M~GHCON BIT 1161 ALIGNE~, 
5 ~SG~FLGS (~AR 1£1, 
5 ~SG~BMN Ell 12~) ALIC~Eu, 

5 MSG~SSC~ ~Il (8) ALIG~E~, 

5 MSGnUSR C~AR Ill, 
5 ~SG~ADDR Ell Iltl ALIGNEC, 
5 ~SG~LOG C~AR II), 
5 MS(~BLK Ell 181 AlIG~tC, 

5 ~SGnVMI BII 181 ALIlNEC, 
••••••••••••••••• /. STANCA~C DEFI~lllO~ CF l~E Ht~UER FIELDS ./ 

j 1~_TEXTj /. ~Ol REFERE~(EC ./ 
/. INPUT ~ILL BE KEFEKENCED By l~E FIELu NAME~ CF THE SY~BCLI( M~P *' 

1* I~CLLDE STKSTATF '1 

I.INClUuE SlKSTATPj ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8~ 1 C DeL 1 MAPl DASEuIPTR_MAP1) UNALIGNEC, 

3 vEI<SF, 
;, ~EKBL. FIXCC BH(15), I' LEt.G1H '1 
"VERBT CHAklll, I' TH '1 
;, vERB (MAkl;,l, 

2 PARTNOF, ,. START SlRLCTU~EU SEG~~NT ., 
3 PA~TNOL FIXED 8IN1151, ,. lE~ClH ./ 
3 PARTNCT ChAR(1), /. lAG '1 
3 PARTNC, 

;, FILLER PIC 'I;,)~', 
"RBN8YTE PIC I~I, 

2 LSEG1, 
.3 iI~!)NOF, 

Figure 48. Sample PL/1 Subsystem SQPL1A (Page 5 of 18) 
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5T~T LEV NT 

Sample Processing Programs 

~ "~S~CL FIXED eI~ll;), ,. LE~GTh " 
~ wHSNOT CHARIl), ,- TA~ -, 
~ RHSNO PIC '~99', 

3 PRTDATAF, 
~ PRTDATAL FIXED BI~(15), "LE~GTH-' 
~ PRTDATAT CHARII), ,. TAC ., 
~ PRTDATA CHAR(5~), 

3 ORDUNIF, 
~ GRUU~TL FIXED BI~(15), "LE~CTH'/ 
~ URDU~TT CHARII), ,. lAC " 
~ ORO~~l CHARI;), 

3 PRTPkCF, 
~ PRTPRCL FlXED Bl~(15), "LE~GTH" 
~ PRTP~CT CHA~ll), ,. TA~ ., 
~ PRTPRC FIXED DECli,~I, 

~ w~SLUCF, 

~ ~h5LOCL FIXED BI~ll'), /0 LE~GTH " 
~ ~rSLOCT ChARIIl, "ltC', 
~ wHSLOC CHARI231, 

3 STKLEVF, 
~ STKLEvL FIXED eI~ll~l, ,. LE~G1H " 
~ SlKLEvl CHARII), ,. Tt( 0' 
~ STKLEv FIXED DECli), 

3 LEVDAIEF, 
~ LEvDATEL FIXEC bI~'I~), /. LE~G1H '/ 
~ LEVDATET (HAkll), ,. 1~~ " 
~ lEvDATE CHA~lb), 

j STKORDF, 
~ STKORDL FIXEC BI~ IlS), ,- lE~G1H ., 
~ STKORDT CHA~II), /" TA~ "' 
~ STKORD FIXED DECli), 

3 LRCCATEF, 
~ ORDDAT~L FIXE[ ~1~ll5), "LEhG1H"' 
~ (RuDATET CHA~III, '" TA~ ., 
~ G~JDATE CHAklo), 

~ FILLER (rA~II); '" c~~ CF ~~p ., 
~~ I C eel I EkRMAP 8ASE~I~Tk_ERkrtF) L~ALI(~EC, 

j ER~rSGF, 

~ ERkrs(~ FIXED ~I~ll~), /. LEhGTH ., 
4 tRkr~Gl CHAkl~), ,. TAC ., 
~ E~R~~G CHAkl~CI, 

Z FILLER CHAkll) i /. Eh[ [F rAF '/ 
•••••••••••••••••• ,. THe sYreCL!C FCRP IF TrE l~F~T'[LTPLl r'~ "/ 

Figure 48. Sample PL/1 Subsystem SQPLlA (Page 6 of 18) 
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SHIT L.EV NT 

1 0 

92 1 0 

93 1 0 

1 0 

1 0 

Sample Processing Programs 

/. CEFI~E ~lTC~~Tle STORAGE AREAS (DS~I -, 

Del 110 C!-AR I 51; /. TER~I~Al 10 FOR CALLS TO ~~L 4/ 

UCL. IPTR_~AP1,PT~_ERR~AFI P1Ri 

eCL 1 MML_ARcAS ALIG~EC, 

/. PCl~TERS FOR ~AP ARE:~S 4, 

3 M~L_DUMM~ FIXED ~I~(jll, 

3 MCl:! C~ARI'<tlt 
3 MCII, 

5 MOd ChARlll. 
5 MCII, ChARIll, 
5 I'!Cft: (.HARIll, 
5 MCw" Ct-ARIll; 

'* MMU CC~TROL AREAS */ 

/* FILE: t-A~OLER CC~TKOL AREA~ '/ 

~ FH_DL~MY FIXEC el~l;ll. 

3 EXTDSCT e~Ak('<c). 

:3 F~Cw. 

5 F~Cftl Ct-ARIll, 
5 Ft-CftZ Ch~~lll, 

5 FhCII; Ct-ARIll, 
5 FMC .. '< Ct-A~lll; 

Del 1 PAkT_RECuR~. /* lCL dYTE bLA~ RElGkC wITt-CLT KEYS 0/ 

3 ~_kEC_PA~l_OA't, " PART lr-.FO ••• " 
5 p_nC_Plt> FlC'(:;I~I. , . ThE t-uMI::Ei< *' 5 P _REC_DES (hAI<I:'<I, 1* THE CcSCRIP1. * / 
5 P_REC_UI\T cr·ARI!;I, /' ThE ORCtR ut> 11 * I 

3 P _I<H_PRC FIXE C CEClrALI7,'tI. / * PRICE CF A l;rd 1 *' j P _kEC_MF~_I\L~ O·AR(l~). , . ,...ANL~ACT. I.unt. 0' 
:3 P_kELJILLEk (t-Al-llI) ; I' F L.L T0 He dlE~ . / 

Figure 48. Sample PL/1 Subsystem SQPL1A (Page 7 of 18) 
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STI'IT LEV lIT 

en 1 0 DCl 1 STOCK.kECOI<C, ,. eo eYlE VSHI REcon -, 
3 CELETE.O-AR (tHill, ,. ., 
3 S.REC.KE¥.FIElC, ,. The KE¥ TO FILE ••• ., 

5 S.REC.WHS PIC'(3Ifj', ,. WAREI-CUSE t.iU'. ., 
5 S.REC.Pt.iC PIC'(5Ifj', , . PART "UMeER ., 

3 S.KEC.FILlER CI-H(281, ,- , , 
3 S."EC.ST(CK.CA1~, ,. STCCK CA TA FOI< . .. ., 

5 S.REC.HC (tARI2::1, " IoAREI-OUSE lOCATIcr, ., 
5 S.REC.lE'Y FIXEl. CECII"AL(7), 

" AI",CUNT H STCCK ••• -, 
5 S.RtC.lCl CI-AR(tl, " ... AT ot- TE , , 
5 S.REC.C~C F DEL (ECHAL.I7), 

" ORCER HECS " 
5 S.REC.CDT ehARltli , - ... A~ OF D ~TE -, 

c;7 1 0 DCl 1 uATE , ,- eliTE EDlTIt-.G -, 
3 MOt-Th UM<lZ), ,. TC )-OlD nE I' CI\ T!- 4, 
:; SLASt-l Cr-Ali.(l), ,. SLASI- " 3 DA¥ Ct-AldZ), ,- TC I-UlC HE CAY · , :; SlASI-Z CI-A"(1), ,- SLASh , , 
3 YEAR (hAI<I,) i , . TO t- C Lli HE ¥EAR " 

C;b 1 0 DLl CLRRtt-.l.FILE (HAKlt); 

" CChTAII\S FILE t-. A 1', E TC ljE ACCESSEL -, 
9'7 1 C DCl Pt.kT.Ri:(ljli:C. Pll< PHi " FH II FH T RECCRU Sli<LCTI..RE 

FCR CALL TO St;Pl.lc " 
ICC 1 [) CeL ... ENlouRLJ F I x E C bIt-.(~1J; , . FIELC FLiR RbI>. eONvERSlCt-. " 
lCl 1 0 DCl KD.FIEU.J (i-Hlo); " "ILL CU" TA It-. V~t~ KEY · , 
lC, 1 0 Del P',A P .GRI.:UP.A C 1- .. ~ ( E ) ; I' ~llL LOl\lAII\ r,tFGRCLP t-.,:.rE 

• I 

103 0 DCl 1'Af' • 1- e hI. K ( E ) ; , . ~ ILL Cu~1tlf\ P'AF "HE • I 

Ie .. 1 C Del ERROk.I"At' .t- U-AR(El; I • ~ I L. L CL 1\ TAn, EH:::' r. A P NlorE • I 

lC5 1 0 oCl EHOk.l'lA( F lxEC Cl:ClP't.Li 11 ltdT(C); '" HRCR FLtG , I 

Figure 48_ Sample PL/l Subsystem SQPLlA (Page 8 of 18) 
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1Cb 
107 
108 
109 
110 
111 
112 

113 

lIb 

117 

llb 
119 

120 
121 

122 
123 

12 .. 
12~ 

121: 

1 
1 
1 
1 
1 
1 
1 

o 
1 
1 
1 
1 
1 
1 

1 1 

1 1 
1 1 

1 1 

1 1 

1 2 
1 2 

1 2 
1 1 

1 2 
1 2 

1 2 
1 1 

1 1 

/'IAINLlNE: 

Sample Processing Programs 

,t THE ~~IhLIhE RC~TIhE - LEvEL O~E CF SCPL1~ " 

DCi 
RC • OJ ,t It-IT T~E INTERCOM", RETLRN CCCE 0' 

TER~I~AL-ID FCR M,.,U CALLS 0' 't IhlT /'lAP COhTRCL ~[RD " 
T1C • MSGhTICi ,t S~VE 
STRlhG(/'IC~) • Ii 
~AP_GRCUP_A • IO_M~PG~C~Pi 
MAP_A • JU_rAPl 
ERROR_",AP_A • EKROR_~APi 

,- l~lT /'lAP GRCLP NAME " 't I~IT /'lAP NA~E t' 't IhiT ERROR MAP Nt~~ *' 
,- hC~ CA~L r~FIN TC MAP THE IhP~T MESSACE */ 

PTR_M.Pl • I~_MSG_PTRi /' ~tSS~GE PTR ~AS ChA~CEC */ 
PTR_tKRMAP • PTk_MAF1i /' ERk~AF ~ILL [~ERLt~ 1/( ~tP ./ 

/. l~PLT ~E~SA{E T( BE ~APPED - ChECK RESLLT -/ 
UNSPEC(vE~BI •• Ibi /- t-C ~ERb It- ThE (LTPLT rEss.GE -/ 

IF LhS~EC(PA~Th(TI~ ••• ~ 
HEN 

DCi 

ERKOi<_FLAC: a Ii 
LEHE: ,,",AlPILII\E; 

IF MCl'Il Aa 'C' 
THE!'. 

DC; 

tR"C,,_FLtG a i; 
LEAH I'tH"UHi 

EhD; 
ST><11\(;(I'I(,,) a I A I ; 

~~~P~C(~hSNOT) Aa "~ 

/* ll\VALlD II\FLT -/ 

/' CLEAR FLAG/ATTRIBLTt tY1E~ -/ 

Figure 48. Sample PL/l Subsystem SQPL1A (Page 9 of 18) 
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Chapter 10 Sample Processing Programs 

STPIT LEV "'T 

,. NO .. LETS ItEAD THE P,IR T RECCRe FILE IBCAI') LSING INPl.T PART M 
• I 

127 1 1 PART.kECORD.P1R • ACCkIPART.RECURC)j ,- HIT REC PTR " 128 1 1 RDN~ORD • R~NB~TEj " CCr-vERT Ir-PliT 01('IT TC BlI-tHY -, 
" MHE (ALL TO SC;PL18 TO DB lA H P I>R T RECCRD -, 

129 1 1 CALL SCPLIBIPART.RE(CRC.plR.~e~"OkC.R(I; " HT PART REC -, 
130 1 1 Ei\ROR.FLAG • Ii C ; " SET EIlROR.FLIoG -, 
131 1 1 RC • OJ " RESET ICOl' RETl.Ilr- " 132 1 1 IF STkl~GIP.RtC.PI"'1 .... SHlr-GIPHTHI 

" kE~(RO PART·GIVEr-. PAR1'i -, 
Tt- E" EkHR.FLAC,; .. .. 

" I';C. PAKT NO her FCl;H " ~ , 

133 1 1 IF ERROI\.FlH .. - t " ~ CH' i<ll;lI~E FAIL (SC;PLlI:l? 01 
TI":£" LEAvt 1'1 A Hlll\E j I' YES. LEAVE H'E MAIN LHE 

• I 

" ALL I~ 01< SO FAk • OSC LEl S /'CVE PHT kH [;tH TLJ uLTPLT AR EA 
• I 13 .. 1 1 PI\TOt.TA . P.RtC.CES; " PAKT 0~SCnpTI01\ Te I/C /"H 
• I 13; 1 1 ( .. DuI\T • P .RtC.Uln; " LI\ITS TC I/C rtP , I 

13b 1 1 PI<TPRC .. P .RtC.PI<C ; " I'HT Pi<. ICE Te Ill. nF · , 

Figure 48. Sample PL/l Subsystem SQPLIA (Page 10 of 18) 
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Chapter 10 Sample Processing Programs 

J 
ST~T LEV t.T 

,. ALL IS GI< SO FAR - SO LE T S (;( At.C CETAIt-. A STGCK RECCRD B'r -, ,. Rl:ADING ThE STOCK FILE I~SH') l;SIIIG HE WARE~CUSE IN THE KE'r 4, 
137 1 1 CALL VS~M_READ; ,4 CALL PROCECl..RE TC DO RECLEST 4, 
136 1 1 IF ERROR_FLAG ... 3 " IF FILE SELECTED. RELEASE 11 " THEN 

DU; 

13Cj 1 2 HRIt-.GIFt-C,,) . I .. , ,- HIT Ft-C,. FCf< CALL TO kELE~SE 4, 

" I\( ~ ~ HE ULL TO KELEtSE • I 

1'00 1 2 CA .. L REL~A~EIExTCSCT.Ft-C~); 

" ~L ... AYS RELEASE h'E FILE -, 
141 1 2 Er>Dj 

1'02 1 1 1 F ERKO"_f'LAG ... (; " ~!>tM ~Et.D ROLTlr.E F A I l 7 4, 
TrE" LEAVE: MAI""I"Ei " YES, LEAVE HE MAIN LHE " 

J 
Figure 48. Sample PLII Subsystem SQPLIA (Page 11 of 18) 
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Chapter 10 Sample Processing Programs 

5 TP'T Ln .. T 

,- AL.L. FILE I,e IS ClMPLETE, SEH At. ClJTPUT I'IeSSHE -, 
14t3 1 1 STRlt-GII'IC.d • , , . , ,- It-IT /'lAP COt-HOL weRt) -, 

,- t-O~ I'AKE CALL iO MAPH i ., 
14t4t 1 1 CALL MAPOUiIMlB,MAP_GR(LF_A,"AP_~,I'AP1,I'C~,iICI; 

14t5 1 1 IF MC .. 1 A- '0 ' ,. /'IAPOLi F~IL 1 ., 
ihEN ,. YES 4' 

Dui 

14tb 1 2 ERKOI.:_FUG - 2 i ,. IC('I' "lL. L SE~D ERROR RESPOr.5E -, 
IH 1 2 LEAH I'IAIt-.LIHi 

14tb 1 2 Er.O; 

,. ALL OK It. I'IAFCLi - LSE P' .. PHO i[j C /'SC ~lA FESH[; · , 
14tC1 1 1 S1I<)r.('II'IC" 1 - I C I' , ,- 5I:T L~ c uPTI[;~ FOR P'APHll ., 

,- "c~ I'AKE CALL. TO MAPH&.i 4' 
15C 1 1 CALL MAPE"DIP'CE,I'AP1,rC"li ,. Cl.l"l"Y SECOr.c PHH'.ElEli 4' 
151 1 1 H r, C" 1 .. - I 8 I ,- r,APHD FAIL ? 4 , 

ThEr. ,. YES · , DO; 
152 1 2 ERROk_FLtG a 2 i 

,- CloLL ,...tFFL.GE - CAt,eE:L CLTFUi P'APPI~C · , 
153 1 2 CALL r,APL~GE (nE I; 

154t 1 2 LE .. H rHlr.LIr.Ej 

l~' 1 2 EhCi 

15t 1 1 Ef;D r, .. I "'L1 1;1:; 

Figure 48, Sample PL/l Subsystem SQPLIA (Page 12 of 18) 
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ST~T lEV ~T 

157 1 0 

158 1 1 

IS" 1 1 

He 1 1 

161 1 0 

162 1 1 

103 1 1 

164 1 2 
H:S 1 2 

loo 1 2 

167 1 1 

lob 1 2 

169 1 2 

Sample Processing Programs 

,. CONTROL COMES HERE AFTER EXEC~TIC~ OF T~E MAI~ lI~E RCCTI~E :- ., 
,. CHECK IF ERROR_FLAG HAS BEE~ SET A~C IF SO SE~D APPROPRIATE ., '* ERRCR RESPC~SE 4/ 

IF ERROR_FLAG A- C 
ThEN 

00; 

STI<II'tG(MCld • , 

EI'ICj 

Si::lECT (EkROR_FUG); 

"HEr. (0); 

loHH III 
CCj 

, . 
I 

,. ~C~ rAKE CALL TO MAPCLR 4, 

'* CKt I'tC ~CT1L~ 4, 

ERkrSG - 'II'tVALIC etTA: PA~l~( E ~t-:S~( MuST BE ~LrERIC'i 
CAl~ SE~C_E~R_rSGj ,4 SE~~ TrE ERRCR MESSA(E -, 

E~U; 

lot1 E t\ 121 
LC i 

RC • 12j 

,. MrL FAIlL~t ., 

Figure 48. Sample PL/1 Subsystem SQPL1A (Page 13 of 18) 
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Chapter 10 Sample Processing Programs 

STP'T lEV NT 

170 1 1, liiHEN '3 ) ,. H [[ -, 
DO; 

171 1 2 ERRP'lSG · '''C COORD FeR FlU SELECTED'; 
172 1 2 CALL SE "D_ERR_"SG; ,. SHC TI-'E ERkOR I",ESSACE " 
173 1 2 ENe; 

174t 1 1 whEN ( 4t ) 
DO; 

,. 10 ERRCR 0' 
175 1 2 ERRP'SG .. , lIe ERRCR Cl.Rl"L F lL E AlCESS, HY Aetn'; 176 1 2 CALL SE ~C_EI<~_"5(; '0 SEt\C THE ERRCR MESSACI: · , 
177 1 2 HI.) ; 

178 1 1 10 HE t-. , 5 ) ,- Rt'CCJRC t\CT FCI,;I\C -, 
UC; 

179 1 2 ERR"SG • 'RtCOC H1 Fe L:t-.t '; 
180 1 2 CALL SE "D_E 1iR_"SC; , . Set-I.) THE ERkCR MESSACt 0' 
leI 1 2 Et\Dj 

162 1 1 kHE" 16 ) " HCCi<C 1\(.1 FLL:t.C I t\ "AREl-Cli SE · , [;C j 
lis 3 1 2 EkRI"SC: · 'PI>R1 t-ur,etR lie. 1 FLU"C It- hAREr-OuSE'; 

lis" 1 2 CALL SEf\C_H~_I'H; , - S t M. 1HE HR[R I".ESSACE " , 
le5 1 2 t:"C; 

18b 1 1 E t.C; ,0 EI\L ERi<GR FLAG CHECKHC " , 
, ° ~PEE TN E I'APPHG AREA · , 

187 1 C S1"!"G(I'C.d .. , , . , 
ISb 0 CALL MAPFkEI:II'CRI~AP_(R[LF_,II'AP_"PTR_K'Pl,TIC)j 

18'1 0 Rt1uRh; '0 LEHE SCPLlt - loll JOt " , 

Figure 48. Sample PL/l Subsystem SQPLIA (Page 14 of 18) 
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STilT LEY fliT 

190 

191 
192 

193 
19't 
195 
19b 

197 

1911 

201 

202 

~o 3 

205 

2G6 
2C7 

tOb 

2 0 
2 0 

2 0 
2 0 
2 0 
2 0 

2 0 

2 0 

2 1 
2 1 

2. 1 

2 0 

2 0 

2 0 

2 1 

2 2 
2 2 

2 2 

Sample Processing Programs 

" PROCED~RE TO READ TrE ~SA~ FILE - DD~A~E.STOKFILE " 

" READ ~SA~ FILE BY KEY', 

S_REC_WHS • WrSNO; " ~HS~C IS PART (f THE KEY', 
SlRINGI)_REC_PNUI • SlRINGIPART~(I; 

" PART~( IS PART (F THE KEY', 
KEY_FIELD· STRINGIS_REC_KEY_FIELCI; J' ThE ~SAr KEY', 
C~RRENT_FILE • DD_SleCK; " ~ET fILE TO BE ACCESSED ., 
SlRINGlfHC .. 1 .' ';" l~IT FIL.E rAf\UlER CO~TRUl .. eRe " 
UNSPECII:XTCSCTI· "E; 

" l~ll FILE rA~OlEK CCf\TRCL ~lOCK " 

If FrC.~1 • ,<;. 
lhEr-

DO; 

ERkOR_FU,G • ::; 
kETURf\j 

SlRIf\GIFHr.;"1 • , , . 
• 

" ~ELECT ERReR 1, f\e cc " 

,- YES - SET BAC RETLRf\ CC~E " 

" StLtCl LK, INll FrC~ ~OR kEtC', 

CALL C.ElVIEXlCSCT,FrC~,ST(CK_kECekC,KEY_FlELC); 
" VSA~ ~EAC 8Y KEY -, 

SELECT 'FHC~lli " SELECT GET V RETLRN CLeE " 

,,"'Ef\('1') " I'D ERkCR " 
liC; 

Er"i.CR_FL.t.G • ~ i 
Rth:RN; 

Figure 48. Sample PL/l Subsystem SQPLIA (Page 15 of 18) 
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STIlT LEV H 

209 

210 
Z11 

2lZ 
213 

ZH 
Z15 

21b 

217 

221 

222 

a3 
ZZ" ,,2, 
iZtl 

227 

ZZil 

dO 

231 

232 

2 1 

2 2 
2 2 

2 2 
2 1 

2 2 
2 2 

2 2 

2 1 

2 2 
2 2 
2 2 

2 2 

2 2 

2 2 
2 2 
2 2 
2 2 

£ 2 

2 2 

2 1 

2 0 

Sample Processing Programs 

WHEr-. 1121) 

DO; 
,. RECORD ,.,C1 FC~~C " 

ERROR_FLAG· t; 
RnURhj 

HDj 
WHE" 11 .,1) 

DCj 
" INVALID FliNCTICh " 

ERROR_FLAG· 'oj 
RUURh j 

HLJj 

" TREAT ~S I/O ERRC~ " 

"HE" II (, I) 

CCj 
/' SLCCESSFLL ACCE~S " 

/, CbTAI" 1"FO~~AT1Ch F~[~ T~E STOCK RECliRQ JUST Rete '/ 

Er.Cj 

WHSLCC • S_kEC_ftLCj " MLV~ T~E LCCATICh " 
SlK~E~ • S_REC_LE~j '0 MovE STCCK LEvEL 0/ 
MONTH • SLeS1~IIS_REC_LL1),1,2)j 

'0 E~TkACT TrE ~(hT~ '/ 
DAY· sueS1RIIS_REC_LCT I,;,,) j 

" E~TRACl TrE DAY h( '/ 
YEA~ • SLEST~(IS_~EC_LCT),5,2)j 

,0 EXT~~CT TrE YEA~ 0/ 
SLAS~l. SLAS~2 • ','j " ~~VE 1" T~E ','S " 
L~V~ATE • STRI"GIL.IElj "MLv~ LEvEL LATE " 
STKORC • S_REC_liRL; /, MCVE ORDER LEVEL 0' 
MC"Tr • SLBS1~1(5_~iC_CLTI ,l,2)j 

" E~TACT T~E ~ChTr " 
CAY • su~ST~I(5_R~C_((T),~,,); 

" ExTRACT TrE CAY hC 0/ 
Y~Ak c SLES1~( (S_~EC_CCl 1,5,21j 

'0 ExTkALT l~E YEA~ 0/ 
/0 "CTE 1"5 I~ ALkE.e, 0' 

OkCDtlE • SlRl"l(~'lElj "McvE ST(C~ LAlE 0, 
Ehuj 

'0 EhL (F StLtCl " 

Figure 48. Sample PL/l Subsystem SQPL1A (Page 16 of 18) 
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Chapter 10 

SHH Ln hT 

234 
235 

23b 

237 

23~ 
23'7 

240 

241 

t.4t. 

£"3 

2"" 

~45 

2"t 

2"7 

~"c 

2"" 

25C 

2 
2. 

o 
o 

2 0 

2 0 

Z 1 
2 1 

Z 1 

2. 1 

~ 2 

~ 2 

~ 2 

2 1 
2. 0 

2 1 

t:. 1 

2 0 

1 0 

ST~ p..:c. ("'C~ I • 
L~SPEC("'Col • "B; 

Sample Processing Programs 

" PRCLECL~E TC SE~O A~ ERRCR HESS~CE " 

, . , " I~IT MAP CO~TRCL WCRC " 
" CL~~~ rAP CONTROL ~LLCK " 

,- ~C~ rAKE CALL 10 rAPCLT " 

CALL MAPOUT(rCB.MAP_Ck(LF_A.E~~CR_~AP_A.ERRM~P.~C~.TIC); 

IF MC.d • '0' 
Tt-:Et-. 

Cui 

STKlt-.G(MCWI "' , , 
MC ... 3 • wRITEl; 

, . , 

" 

" rAF THE ERRCR MESSACE " 

, - SLCCESSFLL rAPU.1 ? , , 
,- YE!l , , 

" (,. CPTIO~ FeR MAP"".; -, 
" NCT ERASE-ftRllE -, 

1\[ ... rAKE ( AL L TO "APi:~C . , 
CALL "APE~,lJ (lICb,npI./'C~ I j 

IF Me,,1 ... 't' 
11-'I:N 

liO; 

" ~EI\C Tt-:E rAPPEO MESSA(E " 

" rESSAGE QLELI:O O~ ? " 

" "C " 

" ~l~ r'K~ CALL TO MAPLkCE " 

CALL MAPlNC~(MCc); 

[1\0; 
ELSE: 

CLJ ; 

i<C • 12; 

kC "' 1.:; 

EI\O; 

ENC SW PU.; 

" MAPC~l FAILEv. IC SE~CS A rESStCt " 

" T ~ t> T S ALL F C L K S " 

Figure 48. Sample PL/1 Subsystem SQPLIA (Page 17 of 18) 
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Chapter 10 Sample Processing Programs 

STOKAGE REQUIREI'IEI-ITS 

BLOCK, SECT IOI-I OR ST ATEI'IENT TYPE LE~GTH II-EXI CSA SIZE II-EXI 

·SCPLlAl PKO(,RAI" CSECT ZIe;" tl90 
·SCPLlA2 STATIC CSECT 7Ct 2elt SCPLlA PROCEUUI<.E BLOCK It4C 'lOB b'lC £80 
~S.I'I_READ PkOCEDLKE BLeCK !le;z 25C Z4~ Fe SHD_ERR_"SG PRDCEDLRE 8LOCl< 3bC HIl 22 .. EC 

Figure 48. Sample PL/l Subsystem SQPL1A (Page 18 of 18) 
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Chapter 10 Sample Processing Programs 

STi'H LEV NT 

,t PROCEDURE SQPL1b TO REAU A BDAM FILE A~D RETUR~ TnE RECORD t/ 

1 0 SQPL1B: PROC 'PART_RECORC_PTR,~B~~ORC,RCI 

OPTIUNSIREE~TRA~TI; 

" DEFI~E TrE I~CU~ING PARAMETERS " 
2 1 0 DCL PART_RECURD_PTR PTR;,- l~P~l PARM 1 - PTR TC REC'D AREA -, 
3 1 0 UCL IRDN~ORD, ,t 1~PU1 PARM 2 - PART ~UMBER KEY" 

1 0 

5 1 0 

b 1 0 

RCI FIXEC BI~(31); " I~P~T PAR~ l - RETLRN CODE " 

,- FCR CALLS TO THE FILE rA~CLER " 

j DC_STOCK CHARlel l~lTI'STCKFILE'I, NCT USED HERE 
3 DO_PART CHAkl~1 I~ITI'PAR1FILE' I; 

" DEFI~E ARcA~ FC~ LSE bY TnE FILE rA~DLER -, 

" FILE rA~OLER CG~TROL AREAS " 

3 FH_OlJ/,MY FIX EC BHI311, 
:3 D1DSCT (hARI'tEI, 
3 FrC~, 

5 FhC~l ChARIlI, 
5 FnC .. Z CnARl11, 
5 FnC ... 3 CrHI.LI, 
5 FHC,,~ CnHIlI; 

DCL l PAKT_RECURC oASECIPAkT_RECCRL_PTKI, 
" iCe c~TE ~LAM kECGRC ftITrCUT KEYS -, 

5 P_RE:C_PIN PIC",)<;', 
5 P_REC_DES CHARI'~), 

5 P_REC_U~T (rAKI~), 

3 P_KEC_PRC FIXEC LECIMAL'7,~I, 
l P_KEC_MF~_NUM CrARI151, 

" SU~ OEFI~ITIGN ~OT 
KE~~IRED rERE. THE SUB 
LEFINITIU~S ARE FeR 
uCCUME~TATIC~ PURPCSES 
L~L.Y. 

PART HFG ••• 

THE ~UMbER 

1HE DESCRIPT. 
THE ORDER U~ 11 

3 P_KEC_FILLER ChA~1171 SEMI CCLC~ 

PRICE OF A U~lT 
MANLFACT. NUMBER 
FILL TO 100 ~YTES -, 

Figure 49. Sample PL/l Subroutine SQPL1B (Page 1 of 4) 
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Chapter 10 Sample Processing Programs 

SHIT LE\' "T 

,. INCLUDE PLIENTRY - DEFI~ES ICCM E~TKY P(I~TS - AS ASM INTER ./ 

:<1t'<CLUDE PLIENTRY; •••••••••••••••••••••••••••••••••••••••••••••••••••• 
7 1 0 DECLARE , SELECT, 

Rl:LEASE, 
READ, 
~RllE, 

GET, 
PuT, 
GETV, 
puTV, 
RELEX, 
HOv, 
COBPUT, 
I"SGCCL, 
FE SEND, 
FESENUC, 
CCBSTURF, 
CDNvEKSE:, 
LOGPUT, 
[:ol"'T, 
PAGE, 
CtiUILC, 
OuPEN, 
OkEAD, 
OkEADl\, 
O",RlTE, 
Q",RlTEX, 
OCLUSt:, 
FcCMDDC, 
FECMFlHI\ , 
FECr,RLSt, 
1". A P 1 11;, 

I".APCUT t 
/",APFReE, 
MAPEII;D, 
MAPuR\JE, 
!"A PC.Li< t 
D",SS~APt /- REL 1C , , 
jI\TSOkTC, j' Ri:L H oj 

1I,TSTDR~t 

1/, T FE T C h, 

If\TUN~TUI E r, TRY Orll[~S ( AS r HTE"I; 
•••••••••••••••••• /. Hi< ClHCl CA LL S lC I l (},.. Af'..D USEI\ HUlIMS 0' 

8 1 C DCl CUt<.REt-.l_F lLE CH Ak (!: I; 

" C C r, TAl ~ 5 F Ht f\AME TC. bE ACCtSSEL . , 
C; 1 0 DCL I< B/, eMA" (31 ; " :: ~YH kB~ FOR BDAM Re At • I 

Figure 49. Sample PL/l Subroutine SQPL1B (Page 2 of 4) 
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STMT L.EV ~T 

10 1 0 
II 1 0 

12 1 0 
13 1 0 
141 1 0 

15 1 0 

Ib 1 0 

17 1 1 
111 1 1 

19 1 1 

20 1 0 

21 1 C 

Sample Processing Programs 

EXECUTICN CODE ., 
RC • C; /t I~lT THE RETURN CGeE ./ 
UhSPEClkBh) • SUBSTRILNSPECI~BNwOkC)t~,Z~); 't SET RBN uP FOR READ MLST BE 3 BYTES ., 
CURRENT_FIL.E • OD_PART; /t SET FILE TO BE ACCESSED t' 
STRINGIFHCW) • I Ij" INIT FIL.E r~NDL.ER CONTROL. WCRD ./ 
UNSPECIEXTDSCT) • "8; 

IF FHCWl • '9' 
TrE'" 

DU; 

KC • 3; 
RETURN; 

END; 

STRI"'GIFHCW) • , , . , 

,t l~lT FIL.E rA~DLER CONTROL. 8LOCK ., 

/' ~ES - SET SAC RETLR~ eGCE " 
/, EXIT PRCGkAM '/ 

CALL KEADIEXT~SCTtFr(~.PAkT_RECORC.kB~); 
/t BUA~ READ BY ke~ '/ 

Figure 49. Sample PL/l Subroutine SQPL1B (Page 3 of 4) 
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STilT LEY t-T 

22 1 0 SELECTIFHCW1); 

23 1 1 WHENI'Q'); 

21t 1 1 WHEN('l') 
DO; 

25 1 2 RC • It; 

2b 1 2 END; 

27 1 1 WH E'" I ' 2 ' ) 
DO; 

21; 1 2 KC • 5; 

29 1 2 END; 

30 1 1 WHEtd'9') 
DO; 

31 1 2 kC • 4 j 

32 1 2 HOi 

33 1 1 OTHE:R" 1 SE; 

3 .. 1 1 END; 

3, 1 0 STRINGIFHOI . I , . 
I 

3b 1 0 CALL I<ELE~SEIEXTDSC1.Ft-C~); 

37 1 0 END SO PL1ti; /. T t- ,. 1 

STORAGE RECUlkEIIEr..TS 

BLOCK, SECTION OR STATEMENT TYPE LEt-~TH 

"SCPLlB1 
"SCPLIB2 
SCPUB 

PROGRAM CSECT 506 
STATIC CSECT 12 .. 
PROCEDURE BlOCIl 50b 

/" 

'" 
'" 

S 

ChECK RE~D RE~URN COCE ./ 

I· OK, CO NOTHI II(; ,,/ 

/" 110 ERRCR ,,/ 

/" RECORD ";CT FCl."D '" 

'" It-vALlO FUr..CTICr.. " 

'" TREAT AS I'D ERkCI< '" 

E"D FI1CW1 Ct-ECKING " 
INlT FI1C~ FOR RELEASE ./ 

/. RELeASE THE FlLE '" 

t. L L F C L K S ./ 

IHX I OSA SIZE I hE X) 

IFC 
7C 

lFA 30lt 130 

Figure 49. Sample PL/1 Subroutine SQPL1B (Page 4 of 4) 
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Chapter 11 

SUBSYSTEM TESTING 

11.1 INTRODUCTION 

After a new 
compiles cleanly, 
execution under the 
available: 

subsystem has been thoroughly desk-checked and 
it becomes necessary to test the subsystem's 

control of Intercomm. Three methods of testing are 

• Simulated--batch execution of Intercomm with a simulated BTAM 
Front End. Message input streams are created via the 
CREATSIM utility program. Additionally, 3270 terminal input 
and output screen, or output printer, images are formatted if 
the SIM3270 utility is implemented for the simulation mode 
execution. Illustration of this mode of testing is provided 
in this Chapter, and is particularly useful for testing 
messages processed via the Message Mapping Utilities. 

• 

• 

Test Mode--batch execution of a Back End 
message input from a card- image data set, 
Chapter 12. 

Intercomm with 
as described in 

On-line Testing--an on-line system is necessary for final 
testing of all error conditions, multithread processing, etc. 
and can be either a single region system, or a satellite 
region used primarily for testing within a Multiregion 
production system. 

11.2 DEBUGGING APPLICATION PROGRAM PROBLEMS 

Text and descriptions of error messages issued by Intercornrn as a 
result of invalid program logic paths, along with descriptions of 
general debugging techniques for accompanying snaps and abends are 
available in Message and Codes. Additional debugging facilities such 
as dispatcher trace reports, thread dumps and indicative dumps are 
described in the Operating Reference Manual. 
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Chapter 11 Subsystem Testing 

11.3 TESTING A SUBSYSTEM WITH THE FRONT END SIMULATOR 

As described in the Operating Reference Manual, a test execution 
wi th a simulated Front End is very useful to determine Front End 
message interface problems that may be harder to debug when using an 
on-line test system. Although the simulation is of certain BTAM 
devices, including a local 3270, the access method interfaces required 
for a remote 3270 or a TCAM or VTAM Front End are essentially 
transparent to the application programmer as the interface dependent 
code is handled by Intercomm. 

This chapter illustrates testing of the subsystem and subroutine 
described in Chapter 10 using the BTAM simulator for 3270 CRT messages 
processed via maps defined for the Message Mapping Utilities. 

To te stan app 1 ica tion sys tern in a simulated Inte rcomm 
environment, do the following: 

NOTE: Steps preceded by an asterisk (*) may 
for the application programmer by 
Intercomm System Manager. Appendix 
Intercomm Table entries. 

often be performed 
an installation's 
C summarizes the 

1. Compile and linkedit the user subsystem(s) and subroutine(s), 
if any. Appendix A describes Intercomm-supplied PL/l JCL 
procedures. 

*2. Create or add to a USRSCTS member on a user test library to 
contain a Subsystem Control Table Entry (SYCTTBL macro) which 
describes the subsystem. Reassemble and link INTSCT which 
copies the USRSCTS member from the test library (see Figure 
50) . 

*3. Define input message verbs in the copy member USRBTVRB via 
BTVERB macros and reassemble and link the Front End Verb 
Table BTVRBTB (see Figure 50). 

*4. Code a SUBMODS macro addition to the COPY member USRSUBS to 
define the PL/l subroutine and reassemble and linkedit 
REENTSBS which copies USRSUBS (see Figure 50). Also 
reassemble INTLOAD to copy the same USRSUBS if the program is 
loadable, uses direct calls, and is linked with INTLOAD. 

5. Assemble and linkedit MMU maps (Map Group STKSTAT--see Figure 
51) to the MMU load module library. Load maps to the 
appropriate Store/Fetch data set. Create the symbolic map 
copy member(s) to be included in the program and place them 
on SYMPLI (PL/l VI) or on the library with the program (PL/l 
V2). See Message Mapping Utilities. 

6. Prepare input test message data set(s) using the CREATSIM 
utility as illustrated in Figure 52. The first message 
generates, via the MMU command MMUC, the screen template to 
be used for entering an inquiry transaction. All subsequent 
input messages are for testing the PL/l subsystem and 
subroutine, including input error conditions handled by the 
application program. 
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*7. Add control cards to the 1inkedit deck for the user programs, 
unless the routines are dynamically loadab1e (see Figure 53). 

*8. Add INCLUDE statements for the simulator (BTAMSIM) and 3270 
display formatter (SIM3270) to an Intercomm 1inkedit deck 
which was created for the BTAM Front End (see Figure _53). 

*9. Linkedit to create a new Intercomm load module (see Figure 
53) . 

10. Add DD statements to the Intercomm execution JCL for the 
printed SIM3270 output and the input message data set(s) (see 
Figure 53). 

11. Create test data sets and add DD statements for them to the 
execution JCL (see Figure 53). Note that if a VSAM data set 
is used with a user catalog, place the STEPCAT DD statement 
after the //PMISTOP DD statement (see Figure 53); do not use 
a JOBCAT DD statement. STEPCAT should be omitted if using 
ICF catalogs. 

*12. Execute in simulation mode: 

a. Single - thread test all subsystems; 
subsys tern, specify MNCL=l in the 
macro. 

to test a reentrant 
subsystem's SYCTTBL 

b. Multithread test reentrant subsystems (change MNCL) using 
several test message input data sets or use a single data 
set as input from more than one terminal. 

The parameter 'STARTUP' must be coded on the Intercomm EXEC 
statement. Figur.e 53 illustrates a sample execution deck 
with test message input (DD statement TEST1) for the sample 
inquiry program and JCL to print the system log. 

The resulting SIM3270 printouts for the simulated execution 
of the sample inquiry subsystem are illustrated in Figure 
54. Note that the underlined positions on each screen 
display indicate attribute byte positions; codes are 
described under the display. On an actual terminal, the 
attribute byte position appears as a blank to the terminal 
operator. See Message Mapping Utilities and IBM 
documentation on programming for the 3270 CRT for further 
information on attribute codes. 

The Intercomm· Log printed after the simulated execution of 
the sample inquiry subsystem is shown in Figure 55. 

13. Test the subsystem concurrently with other application 
subsystems. 
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IITABLES JOB 
11* 
11* DEFINE SYCTTBL FOR SUBSYTEM 
11* 
IISTEPl EXEC LIBELINK,Q=TEST,NAME~INTSCT,LMOD-INTSCT 

IILIB.SYSIN DD * 
.1 ADD NAME-USRSCTS 
.1 NUMBER NEW1=lOO,INCR=lOO 
USRSCTS DS OH 
PQ SYCTTBL SUBH-P,SUBC=Q,SBSP=SQPL1A,LANG-RPL1,OVLY=O, 

NUMCL=lO,MNCL-2,TCTV-60,SPAC-4096 
1* 
IIASM.SYSIN DD DSN-INT.SYMREL(INTSCT),DISP-SHR 
11* 
11* DEFINE BTVERB FOR SUBSYSTEM 
11* 
IISTEP2 EXEC LIBELINK,Q=TEST,NAME=BTVRBTB,L~OD=BTVRBTB 

IILIB.SYSIN DD * 
.1 ADD NAME=USRBTVRB 
.1 NUMBER NEW1=lOO,INCR=lOO 
USRBTVRB DS OH 

BTVERB VERB=TPL1,SSCH=P,SSC=Q,CONV=18000 
1* 
IIASM.SYSIN DD DSN=INT.SYMREL(BTVRBTB),DISP=SHR 
11* 
11* DEFINE SUBMODS FOR SUBROUTINE 
11* 
IISTEP3 EXEC LIBELINK,Q=TEST,NAME=REENTSBS,LMOD=REENTSBS 
IILIB.SYSIN DO * 
.1 ADD NAME-USRSUBS 
.1 NUMBER NEW1-100,INCR-100 
USRSUBS DS OH 

1* 
IIASM.SYSIN 
11* 
IISTEP4 
IIASM.SYSIN 
II 

SUBMODS LNAME=SQPL1B,TYPE-PL1,DELTIME=30 

DD DSN-INT.SYMREL(REENTSBS),DISP-SHR 

EXEC ASMPCL,Q-TEST,NAME-INTLOAD,LMOD=INTLOAD 
DO DSN=INT.SYMREL(INTLOAD),DISP-SHR 

Figure 50. Table Updates to Implement Simulation Mode Testing 
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STKSTAT 
'UPl 
VERb 

PAUNC 
FILLER 
RBhi:\YTE 

WHSNO 

"'PGROUP ~ODE-I/O,DEVICE-IBM3210 
~'P SIZE-C20,801,START-Cl,ll 
FIELD RELPOS-VER8 
FIELD RELPOS-Cl,",INITIAL-'ENTE~ TRA~S~(TIO~ CCDE',ATTRIB-PSN 
FIELD RELPDS-13,231,INITIAL-'EhTER DAT~:',AT1RIB-PSN 
FIELD RELPOS-15,71,IhITIAL-'PART NO:','T1RIB-PA~SEL 
SEG~ENT 

FIELD RELPOS-15,lbl,FORMAT-I~"ZDI,ATTRIB-UNN 
FIELD RELPOS-15,20I,FOR~AT-ll"ZCI 
SEG~ENT 

FIELD RELPOS-15,221,FOR~AT-l,ATTRIB-PSh 
FIELD RELPOS-lb,71,INITIAL-'~HS hCI',AllRIB.PA~SEL 
FIELD RELPOS.lb,15I,FORMAT.C3"ZCI,ATTRIB-UNh 
FIELD RELPUS.lb,lq"FORMAT-1,ATTPIB.PSh 
FIELD RELPOS-18,23I,INITIAL·'STOCK STATLSI',ATTRIB-PSN 
FIELD RELPOS-CIO,1I,INITIAL-'DESCRIPTICh:',ATTRI&-PSh 

PRTDATA FIELD RELPOS-IIO,20I,FOR~AT.~~,A1IRI8-UAh 

CRDUNT 

PRTPRC 

WHSLOC 

STKLEV 

FIELD RELPOS.C10,1bl,FORMAT-l,ATTRI8-PSh 
FIELD RELPOS-ll1,7I,INITIAL-'ORDER UhITS:',A1TRI8-PSh 
FIELD RELPOS-11l,201,FOR~Al-5,ATTRI8.UAh 
FIELD RELPOS-lll,2bl,FORMAT-l,AT1RIB-PSh 
FIELD RELPOS.lll,~OI,lNITIAL-'PRICE:',ATTPIB-PS~ 
FIELD RELPOS-Cll,~7I,FORMAT-19,~,SPDS~I'ATTR18-UAh 
FIELD RELPUS-Ill,S71,FORMAT-l,ATTRIB-PSh 
FIELD RELPOS-Il3,23I,INITIAL-'SlCCK STATlS A1 ~AREr.CUSE:', 

ATTRIB·PSN 
FIELD RELPOS-ClS,1I,INITIAL-'LOCATIOh:',.TTRIB-PSh 
FIELD RELPOS-ll5,17I,FORMAT-Z3,ATTRIB-UAh 
FIELD RELPOS-(15,~ll,FORMAT-l,AT1RIB-PSh 
FIELD RELPOS-(lb,71,INITIAL-'Oh hAhD:'"TTRIB-PSh 
FIELD RELPOS-(16,lbl,FOR~AT-C7,~,PDI,ATTRIB-UAh 
FIELD RELPOS-Clb,2~I,FORMAT.l,ATTRIB-PS~ 
FIELD RELPOS-Clb,~OI,INITIAL.'AS OF:',ATTRIB-PS~ 

LEVDATE FIELD RELPOS-116,~71,FORMAT-8,ATTRIB-UAh 

STKORD 

FIELD RELPUS.Ilb,Sbl,FORMAT-l,ATTRIB-PSh 
FIELD RELPOS-Cl7,7I,INITIAL-'Oh ORDER: ',ATTRIB-PSN 
FIELD RELPOS.Cl1,171,FOR~AT-C7,~,POI,ATTRIB-UAN 
FIELD RELPOS-117,2SI,FOR~AT-l,ATTRlB.PSh 
FIELD RELPOS·Cl7,~0I,lNITIAL-'AS OF: ',A1TRIB-PS~ 

ORDDATE FIELD RELPOS-C17,~7),FORMAT-8,AT1RIB&UAh 
FIELD RELPOS.C17,Sbl,FOR~AT-l,AT1RIB-PSh 

ERR~AP MAP SIZE-C15,8CI,START.IIO,11 
FIELD RELPOS.Cl,II,ATTRIB-SUPR,IhITIAL-X'12SHSF' 

••• ABOVE CLEARS STeCK STAllS INFO. wHE~ ERROR ~ESSACE APPEARS ••• 

ERRPlSG 
FIELD RELPOS-ll~,331,INITIAL-'ERRDR ~ESSAGE:',ATTRIB.PA~SEL 
FIELD RELPOS-(15,lOI,FDRMAT-SO,ATTRIB-UAr.SEL 
FIELD RELPOS-C15,61"FORMAT-l,ATTRIB.PSh 
END GROUP 
END 

Figure 51. MMU Maps Used by Sample Subsystem 

00COOOI0 
0000002C 
0000003C 
COCOOO"C 
COOOOOSO 
OOOOCCbC 
OOOOOO~S 
0000007C 
coe00075 
OOC00077 
ooooooec 
0000009C 
C0000100 
eOCCOllO 
00000120 
COOOOl3C 
00C001"0 
OOOOOlSO 
ooccelbC 
0000017C 
00000180 
COC00190 
OOOOOZOO 
0000021C 

X000002ZC 
00000230 
OOCOOZ~C 
0000025C 
000002bC 
00C0027C 
COCOC2ec 
0000eZ9C 
0000030C 
C0000310 
eoe0032c 
0000e33C 
COC003~C 
0000035C 
000003bC 
0000037C 
C000038C 
00000390 
ocooc~ce 
OOOOOHC 
oeOOO~2C 
OCOOO~3C 
00000'l4lC 
CCOOO~SC 
OCCOO'lbO 

NOTE: the PL/l-oriented parameter BASED is not coded on the MAP macro 
because the default is YES (map name declared as BASED on 
PTR_mapname). 
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IICREATSI" JOB 
IICRS P~OC T-
Il. SCRATCH OLD TEST INPUT DATA SET (IF AN~I 
liS EXEC PG"-IEFBR1~ 
IISCR 00 DSN-INT.T£T,OISP-COLD,DELETEI 
II. CREATE NEW TEST INPUT DATA STREAM FOR 32;C DEVICE 
IICRS EXEC PG~·CREATSIM 
IISTEPLIB 00 OS~-INT.MODREL.DISP-SHR 
IISYSPRINT DO SYSCUT-A 
IISYSUT2 00 DSN-INT.T£T,OISP-(,CATLG,CATLG),U~lT-SYSCA, 
II VOL-SER-INT001,SPACE-(TRK,Il,11) 
II. PRINT MESSAGES GENERATED ON TtST INPUT CATA SET 
IIDUMP EXEC PGM-IE8PTPCH 
IISYSPRINT DO SYSOUT-A 
IISYSUTl 00 DSN-•• CRS.SYSUT2,DlSP-OLD 
IISYSUT2 DO SYSOUT-A 
II PEND 
II. FOR T~lS EXECUTION OF CREATSlM, THE END-Of-CARD CrARACTER IS A 
II. SE~I-CCLON, (USE ALSO AfTER THE VER8-fRONT END SEES THE S~A), 

II. THE ~ESSAGE END CHARACTER IS AN EXCLAMATI[~ peINT (~a~). 
IIEXECCRS EXEC CRS,T-TESTl 
IICRS.SYSI~ 00 • 
GRAPHIC,ACO,;FF 
GRAPHIC,AOO,<7D 
S8A,1'12 
( I'1I'1UC,S~[",ISTKSTAT,I'1AP1)! 
( ; 
S9A,0102; 
TPLl ; 
S9A,05lb; 
123~5; 
S9A,Obl5; 
200! 
( ; 
SbA,0102; 
TPLl ; 
S9A,05lb; 
55555; 
S9A,Ob15; 
2001 
( ; 
S9A,0102; 
TPLl; 
SBA,051b; 
12~"8; 
SIU ,Obl5; 
30C! 
( 

S(;A,0102; 
TPLl ; 
SBA,051b; 
l231tl ; 
S8A,Cb15; 
bOO! 

CONTINUATICN eaCE 
ENTER KEY 
USING MODEL 2 SCREEN SIZE 

0001000C 
00020COe 
0003000e 
Ooo"oooe 
00050000 
00e60000 
0007000e 
00080000 
0009000e 
0010000e 
00110000 
0012000e 
00l300ce 
C01,,000e 
00150uOO 
C0160000 
C0170000 
0018000C 
0019000C 
OC20000C 
0021CUOC 
0022000C 
0023000C 
002"000C 
C0250000 
002t:COOC 
00Z7000C 
COZ8000C 
OCZ/jOOOC 
00300000 
0031000C 
00320000 
00330000 
003"0000 
00350000 
003bOOOC 
CO~7000C 
0031S0000 
C03/j0000 
OO"CCCOC 
00"10COC 
00"2000C 
00"3000C 
00""0000 
00"50COO 
OOltbOOOO 
00"7000C 
COlt8000C 
CO,,/jOOOO 
C05COOOO 
0051000C 
0052000C 
C053000C 
0051t0uOO 

Figure 52. Input Test Messages Generated via CREATSIM (Page 1 of 2) 
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< ; 
SBA,010Z; 
TPL1 ; 
StlA,051b; 
AZ3115 ; 
SBA,Ob15j 
ZOOI 
< ; 
SBA ,0102 j 
TPLl j 
SU,051bl 
123 .. 5; 
SBA,Ob15; 
BOOI 
< j 

SBA,0102; 
TPLlj 
SBA,C5lb; 
123'1Xj 
S8A,Ob15; 
lOY! 
< ; 
StlA,OlCZi 
T PLl j 
S8A,05lbi 
123'19 i 
SbA,Ob15; 
lOOt 
< ; 
SBA,OlOlj 
TPLl j 
SBA,051bj 
ll3 .. Z; 
SBA,Ot15; 
lCO! 
IlouMP.SYSI~ DO • 

PRI~T TYPORG-PS,TOTCONV-XE,CNTRL-Z 
/I 

Subsystem Testing 

0055000C 
005bOOOO 
C0570000 
005110000 
005900CC 
OObOOOOC 
COtlOOOO 
OOtlOOOO 
00t30COO 
OObltOOOC 
00b5000C 
eObbOCOO 
CCb7000C 
COtBOCOC 
OCb9000C 
00700UOC 
conoooe 
cenoooe 
00730COC 
OOHocec 
0075000C 
CC7bOOOC 
CC77000e 
007bOOOO 
0079000C 
OOSOOOOC 
COB1000C 
eOEZOOOC 
00E3000C 
OOS4tOCCC 
0085000C 
OOEcoooe 
ece7000e 
ccesoooe 
008900CC 
OOt;OOOOC 
CO<;1000C 
eot;ZOcoc 

Figure 52. Input Test Messages Generated via CREATSIM (Page 2 of 2) 
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IIEXECTEST JOB CICD~TEST",20),'SQPLIA TEST',CLASS-A, 
II RESTART-CCENLINK.AS~) 
IIPRDCLIB CD OSh-I~T.PROCLIBtDISP.SHR CAS hEECECI 
II···················································· .••..•.....•..••• II' THE RESTART PAR~ IN THE JOB STATEMENT RESTARTS T~E TEST AT T~E • 
II' ~ECI~~ING. IF YOU WISH TC RESTART AT A DIFFERENT STEP, Ce~E • II' RESTART-STEPhAME OR RESTART·STEPNA~E.PRCCSTEPNA~E • 
II' • II' NOTE: wHEN USING A VSAM FILE, IT IS hECESSARY TO EXECLTE IDCAMS • 
II' TO VERIFY THE FILE IF A PREVIOUS EXECLTION A~E~DED. • 
II···················································· .......•...••..•. II' 
II···················································· ......•.•...•.... II' STEP GENLINK GENERATES A STANDARD ~TAM FRC~T END LI~KEuIT ~ECK • 
II' VIA ASSEMBLY OF THE ICG~LINK MACke. IF OhLY A VT~M FRC~T END IS • 
II' ~SEC CN-LINE, A SETGLOBE ~IT~ THE ~TAM GLCBAL SET Te 1 ~~ST tE • I" IN THE LIBRARY SPECIFIEU ~y T~E Wa PARM. ALC OR C~AhGE PARMS FeR' 
II' TrE ICOMLIN~ MACke BASED eN INTERCUMM FACILITIES ~SEO. • 
II' THE CENERATED DECK (SIMLINKI IS PLACED ON l~T.SYMTEST. • 
II' ~CTE: THE SPECIFIEO FRONT END NETWORK TA~LE (FE~ET~RK) THAT IS • 
II' ON MODREL CONTAINS A DEFINITIO~ FOk THE TEST TERMI~AL • 
II- TESTl AS A LUCAL BTAM 3270 CRT. (COpy TC MCDTEST) • 
II' STEP ~UM NuMBERS GENERATtD LINK CECK IN INCRE~E~TS OF lC~C • 
II' FUR ADDING INCLUDE STATEMENTS IN GE~IhCL STEP. • 
II···················································· ....•......•••..• 
IIGENLINK EXEC AS~PCtDECK.DECK,~·TEST 

IIASM.SYSI~ DO • 
ICOMLINK MMU·YES.FETABLE·FENET~RK,PLl=YES 
E~D 

IISYSP~NC~ DO DSN·INT.SYMTEST(SIMLINK),DISP·SHR 
II' NUMbER CE~ERATEC LIhKcCIT DeCK IINUM EXEC ~IoE,Q&TEST 

IILI5.SYSI~ DO • 
• / CHANGE NAME·SIMLINK 
.1 NUMBER ~E~l·lOCO,INCk&lOOO 

II' 
II·························.················· ... ·.•··· .•............... II' STEPS SCRSCR AND ALLuCSC~ DELETE AND RE-ALLC(ATE T~E L~AC • 
II' ~CDLLE LIBRARY USED I~ THE TEST (ALSO USED FO~ lY~LLI~1 • 
II·························.··············· .•....... · ................. . 
IISlRSCk EXEC PGM·IEFbRl~ 
IIFILEl DO OSN·INT.MuDSCR,DISPa(GLC,DELETEI 
IIALLUCSCR EXEC PGM·IEF&R14 
IIA DO DSN·I~T.MODSCk,uISP·(,CATLGI,UNIT.S~SDA, 
II CCB-INT.MODREL,VOLcSER.INTCOl, 
II SPACEaCTRK,C30,,7)1 7 RECCRDS PE~ TRK/;~ao 
11* 

Figure 53. Linkedit and Execution JCL for Simulation Mode (Page 1 of 3) 

136 

J 

J 



Chapter 11 Subsystem Testing 

II···················································· •••••••••••••.••• 
'" STEP GENINCL CREATES INCLUDE DECK USED BY THE LINK EDIT STEPI • 
II' THE ADDED INCLUDE STATE~ENTS ARE FOR THE SA~PLE SUBSYSTEM AND .-
II' SLBROUTINE, AND THE REQUIRED SIMLLATIOh MODE MODLLES. • 
'" IF THE TESTl TER~INAL IS NOT I~ THE SYSTEM P~ISTATB TABLE, USE: • 
II. INCLUDE MODRELIPMISTATB) • 
I" INCLUDE MODRELIPMIDEVTBI • 
'" INCLUDE MODRELIPMIBROAD) • 
II. T~E ABOVE ASSUMES THE CONTROL TER~INAL IS ~AMED ChTOl. • 

II···················································· ................ . IIGENINCL EXEC PGM·IEBUPDTE 
IISYSPRINT 00 SYSOUT·A 1C PRHT (rANGES 
IISYSUTl DD OSN·INT.SYMTEST,DISP·SHR IISYSUTZ DO OSN·EEINCL,DISP·I,PASS),UNIT·SYSDA,SPAC~·ITkK, Ib,l,l»r 
II OCB-IBLKSIZE·bO,LRECL·SO) 
IISYSIN DD' 
.1 CHANGE NAME-SIMLINK,LlS1-ALl 

I~CLUDE SYSLIBISQPLlA) 
l~CLUDE SY~LIBISUPLl=) 
IhCLUDE PLILIBIIBMbPIRAI 
l~CLUDE PLILIBIIBMBEERA) 
l~CLUDE PLILIBIIBM~EKRA) 
l~CLUDE PLILIBIIBM~BGKA) 

I~CLUDE SYSLIBIBTAMSIM) 
I~CLUDE SYSLIBISIM3270) 

TEST SU~S'(STEI'\ 

TEST SLBRCLTII\E 
PLl SUEkOUTHES 

Bur, SIMULA10k 
SCREE" FRINTl"C 

II···················································· •••.•.•..••.•.••• II' LINK EDIT THE TEST INTEkCLMM SYSTEM. • 
II' NOTE THAT T~E INTERCOM,.. LKEDT PROC PLACES 1HE LeAD MOUULE Ch • 
11* THE ~OOSCR LLAD LlbRAR'I (R~ATEu AB~VE. • 
II' IT IS NOT NECESSAkY 10 kE-DG THE ~H(LE LlhK TC ~EPLACE 1 MOLLLE • 
II' IN Tr1S CASE, ALL YOU ShOULD uO 15: • 
II' 1) REASSEMBLE OR RECOMPILE THE CHAI\GEC "E~ MCDULE II\TC A • 
II' SEPARATE LOAD LloRARY • 
1/' Z) (HANGE THE SYSIN DO STATEMEN1 TC IIS'(SIN DL • • 
1/* F-OLLU .. IT IooITH It.CLUiJc; CARCS .. 
II. FOR TH~ MOuULES VOL ft1Sr Tu k=PLACE • 
II. 3) FOLLOW ThOSE INCLUDES ~ITh ThE FGLLO~I~C 3 CARLS: .. 
II. INCLUDE SYSLMOD( Slf'I.!ClM) .. 
II' E"TkY PI'.ISTuP • 
II. NJ>ME SlI'IICUMlk) .. 
II. 4) l~SERT A DD STAT~MENT ~Ok lr~ LOAC L18kAkY Ch ~rIC~ 1rE * II. REPLACEMENT MODULES kESICE • 
II' 5) CHANGE THE RESTART PARI' Oh THE JOB ST'TEI'~"l 
II' TO POINT TO THE LKEU.LKtD STEP. • 
1/·····································.··· ... ··.·.··· ................ . IILKEu EXEC LKEuT,O-1EST,LI'uu-S1MICCM, 
II PARM.LKEO.ILIST,LET,XREF'''CAL,SIZE=(25tK,1~G~1 I IISYSlh DO DSN.LLINCLISIML1NK),ClS~.(OLLtPASS) 
IIPL1L1b DD DSN·SYS!.PLIBASctulSP·SHR PLI R~SlDt"T LIbRARY 
III'GCREL DC OS~·l"T.MUCkEL,wI~p·SM~ 
II· 

OOOOOCl( 
COOOeC2(' 
GGOCCC3C 
00COC(;4C 
0000005(, 
OOOOOCte 
CCCCOlin 
CCC00v8C 

Figure 53. Linkedit and Execution JCL for Simulation Mode (Page 2 of 3) 
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II·················.·.·.· •• • •• •• •• ••• ••••••••••••••••• ••••••••••••••••• 
II' EXECUTE INTEkCOM~ IN SIMULATION MODE • 
II···················.· •• • ••• •••• ••••••••••••••••••••• ••••••••••••••••• 
IIGO E~EC PGM.SIMICOM,PARM.'STARTUP·,TIME.(,:CJ 
IISTEPLIB DO DSN.I~T.MOOSCR,~ISP.ICLo,PASSI 
II 00 OSN·INT.~ODLI8,DISP.SHR 
II DO OSN·INT.MODREL,oISP-SHR 
II CO OSN·SYS1.PLIBASE,OISP.SHR PLI RES. LIBRARY 
IIINTERLO~ 00 DSN-t~INTLOG,OISP-I~E~,PASSI, 
II OCB·IDSORG·PS,RECFM.VB,BLKSIZE·~09b,LREel.~O~z,hCP.8,CPTeO.CI, 
II SPACE.ITRK,IIC,51I,VOl.SER.INTIOO,UhIT.SYSCA 
IISMLGG DO SYSCUT.A,OCB·(OSORC.PS,~lKSIZE.IZC,RECFM.F~) 
IISTSLOC 00 SYSC~T.A,OCB-(OSORG.Ps,aLKSIZE.12C,~EeFM.F~1 
IISYSPRINT DO SYSCLT·A,OCB·IDSORG·PS,BLKSIZE·~1~1,LRECL.1~7,REeFM.VAI 
IIReTOOO DO DSN-I~T.RCTOOO,DISP-ShR,DCB.(DSCRG.tA,CPTCC-RFI 
IIPMIUUE DO DSN·IhT.PMIOUE,Dca.IDSDRC.DA,DPTCC-k),DlSP-SHR 
IIBTAMQ DO DSN·INT.BTAMQ,OCB-IOSORC.OA,CPTeC-RI,DISP.ShR 
III~TSTORZ DO DSN·INTSTORZ,DCS-IDSCRG-oA,CPTCD.EF,LIMCT.31,CISP.ShR 
IIIhTSTOR3 DO oSN.INTSTOR3,oCB-(OSCRG.CA,GPTCD.EF,LI~CT-31,uISP.S~R 
II' TEST DATA SETS FCR SAMPLE SUBSYSTEM 
IISTOKFIlE 00 OSN-YSAMS01.STCKFIlE.eLUSTER,DISP-CLo, 
II AMP.(AMORC,'RECFM·F') 
IIPARTFILE DO oSN·INT.BETA.PARTFILE,DISP.OLo, 
II oeB·(OSORC.oA,OPTCO-RJ 
II' DATA SETS FOR SIMULATED TERMINAL -- TeSTl 
IITEST1 DO OSN.INT.TTESTl,DCS-OSORC-PS,OISP-OLO 
IlseRTESTl DO SYSOUT·A,Dca·(OSORC.PS,RECFM.FA,BLKSIZE.IZIJ 
IISIMC~RDS DO • 
TEST1,OOl 
IIFMISTCP DO OU"MY DELIMIT INTERCCMM FILES 
II' FAR PARA~ETERS 

(TO USE, CHANCE 
DO DUMMV 

ICCMIN TO DO " FeLLC •• IT~ FARS l~lINEI 

DYNAMIC LINKEDIT CATA SETS 
00 DSN·INT.MODSCR,OISP.(OlD,PASS) 
DO SYSCUT-A 

(IF NEEDECJ 

II' 
IIICGMIN 
II' 
IIDYNLLIS 
IICVNLPRNT 
IICY~LWORK 00 UNIT·SVSDA,SPACE-(CYl,(l,lll,CISP-(,PASSI 
11+ 
IISTEPCAT 00 
IIS~APDo 00 
IISYSLDUMP DO 
IIPLIOUMP 00 
II' 

OSN·YSA"SOl,OISp·SHR 
SYSOUT·A,SPACE·(CVL,5),FREE-CLOSE 
SYSCUT·A 
SYSCUT-. 

(IF NEECEC) 

(IF NEECED) 

IIA6NlIGNR DO DUMMY FORCE ABENO-AIO TO IGNORE DUMP (PRCDlCE IB" DlMP) 
II··········· ••••• • ••• • ••••••••••••••••••••••••••••••• ••••••••••••••••• 
II' PRINT INTERCOM" LOG GENERATED 8Y THE TtST • 
II····· ••• ••• ••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••• 
IIINTERlCG EXEC PG"alOCPRINT,CONO.EVEN 
IISTEPlIB DO DSN·INT.MODREL,OISP.SHR 
IIS~SPRINT 00 SYSOUT-A,OCBa(DSORCaPS,BlKSIZE-1Z1J 
IIIhTERLOC 00 OSN a ttIhTLOC,DISP.OLD,OCB-BLKSIZE.5CCO 
IISYSIN 00 OU"~Y 
II 

Figure 53. Linkedit and Execution JCL for Simulation Mode (Page 3 of 3) 
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Chapter 12 

SUBSYSTEM TESTING IN TEST MODE 

12.1 INTRODUCTION 

All of the testing functions may be performed using the Intercomm 
Test Mode of operation without a Front End defined. Rather than 
receiving messages from a terminal, the Test Monitor reads messages 
into the system from a card-image data set. Snaps of input (snap 
10-15) and output (snap 10=20) messages constitute a history of Test 
Mode execution. Essentially, the Front End is replaced by the Test 
Monitor (PMITEST) to drive the Back End as usual. In this way, 
subsystem testing can be going on in one or more regions or address 
spaces without affecting the on-line system. Figure 56 illustrates a 
sample reentrant PL/l subsystem (SQPL1) designed for the same purpose 
as SQPL1A, but using the Edit, Output and Change/Display Utilities. 

12.2 TESTING A SUBSYSTEM IN TEST MODE 

To add and test an application subsystem in Test Mode, do the 
following: 

NOTE: Steps preceded by an asterisk (*) may 
for the application programmer by 
Intercomm System Manager. Appendix 
Intercomm Table entries. 

often be performed 
an installation's 
C summarizes the 

1. Compile and linkedit the application program. Appendix A 
,~.;scribes Intercomm-supplied PL/l JCL procedures. 

*2. Create or add to a USRSCTS member on a user test library to 
contain a Subsystem Control Table Entry (SYCTTBL macro) which 
describe the subsystem. Reassemble and link INTSCT which 
copies the USRSCTS member from the test library (see Figure 
57). 

*3. Create or add to a USRVERBS member on the user test library 
to contain an Edit Control Table (VERBTBL) entry for editing 
of input test messages by the Edit Utility. Reassemble and 
link PMIVERBS which copies the USRVERBS member from the test 
library (see Figure 57). 

*4. If a Fixed Format output message (VMI-X' 72') is created for 
processing by the Change/Display Utility, code an entry for 
the CHNGTB (see Figure 57) to define the DESOOO data set 
entry number for the File Description Record (DES00001- -see 
Figure 58). The PMIEXLD utility must be used to load the FOR 
to the DESOOO· file (see the Utilities Users Guide and the 
Operating Reference Manual). 
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Chapter 12 Subsystem Testing in Test Mode 

5. Code, assemble and link and add an INCLUDE statement for the ~ 
OFT load module RPTnnnnn (RPT00100 and RPT00501- -see Figure 
58) to the Output Format Table (PMIRCNTB) in the Test Mode 
Intercomm 1inkedit for output message formatting by the 
Output Utility. 

6. Prepare test messages via the SIMCRTA utility or as direct 
card- image input data (SYSIN data set). An input test 
message consists of a header card, detail cards, and a 
trailer card, grouped together as illustrated in Figure 60. 
Figure 59 details the required card formats. The message 
area in the Test Monitor will accomodate a message text up to 
958 bytes long. Longer messages would require a modification 
to the Test Monitor (PMITEST), as described in the Operating 
Reference Manual. 

*7. Add control cards to the linkedit deck for the user program, 
unless the subsystem is dynamically loadab1e (see Figure 61). 

*8. Linkedit to create an Intercomm Test Mode load module (see 
Figure 61). 

9. Create test data sets and add DD statements for them to the 
execution JCL. 

10. Execute in Test Mode with test messages in card-image format: 

a. Single-thread test the subsystem; to test a reentrant ~ 
subsystem, initially specify MNCL=l on the subsystem's 
SYCTTBL macro. 

b. Multithread test a reentrant subsystem (change MNCL) 
using several test messages. 

Test Mode execution is activated by the parameter 'TEST' on 
the Intercomm EXEC statement. Figure 61 illustrates a sample 
execution deck with test message input (DD statement SYSIN) 
for the sample inquiry program and JCL to print the system 
log. 

The resulting snaps for the test mode execution of the sample 
inquiry subsystem are illustrated in Figure 62. 

The System Log printed after executing in Test Mode with the 
sample inquiry subsystem is shown in Figure 63. 

11. Test the subsystem concurrently with other application 
subsystems. 

Note: to implement the sample subsystem for on-line execution, it 
would be necessary to code a BTVERB macro (in USRBTVRB--see 
Chapter 11) as follows: 

BTVERB VERB=RTRP,SSCH-R,SSC=P,CONV~18000,EDIT-YES 
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ST .. T LEV hT 

,. PROCEDURE SQPL1 USING EDIT, euTPUT, erANGE'CISPLAY UTILITIES ., 

1 0 SQPl1: PROC (IN_"SG_PTR,SPA,SCT,RCI 

z 

3 

5 

7 

8 

9 

10 

11 

12 

1 o Del 

1 o DCL 

OPTIONS(MAIN,REEhTRANT); ,. SuBSYSTEM 'RP' - Ih~UIRY t, 

( IN_M SG_P TR, 
SPA, 
SCT I PH; 
Re FIXED 

,. DEFI~E TrE INCOMING PARAMETERS ., 

,t INPL T 
Ir-.PUT 
I~PUT 
HHT 

PARM 1 - INPUT "SG ADCRESS ., 
PAR~ 2 - SYSTEM PARM AREA ., 
PARM 3 - SUBSYSTEM ENTRY t' 
PARM ~ - RETURN CODE ., 

,. DEFI~E GENERAL FIELDS LSEC IN TrE PReCESSING OF AN INPUT ,.SG ., 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 ° 
1 0 

Figure 56. 

DCl 1 DATE, 

3 MO""Th 
3 SlASt-1 
3 DAY 
3 SLASh2 
3 YEAR 

ChARIZ), 
ChARI1', 
C .. ARIZI, 
CrARIll, 
CMARIZI; 

DCl CURRENT_FILE CHARlel; 

,. DATE EDITI~G t, 
TO HOLD THE 

SLA Sh 
TO "OLD THE 

SLASh 
TO HOLD TME 

MONTh " ., 
DA~ t' 

" YEAR t, 
,. CC~TAI""S FILE NAME TO BE ACCESSEC t, 

DCl RBN CHAR(3); ,t 3 BYTE RBN FOR BOA" READ t, 
DCL RBNWORD FIXEC BINI;1); ,. FIELD FOR RaN CONVERSICh t, 
DCL KEY_FIELD C~ARle); ,t ~Ill CO~TAIN VSA~ KEY t, 
DCL ERROR_FLAG FIXED CECIMALt11 IhITIO); 

DCL COBPUT_RETURN CHAR(2); ,t COBPUT RC ., 

,. TO POINT TO OUTAREA t, 
DCL OUT AREA CHARI2001; "TO CO~TAIN At. OLTPUT'ERROR MESSAGE t' 

Sample Inquiry Subsystem SQPL1 (Page 1 of 13) 
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SHIT LEV ,.,T 

13 

/. INCLUDE PLIE,.,TRY '/ 
.INCLUDE PLIENTRYj ••••••••••••••••••••••••••••••••••••••••••••••••• , ••• 

1 a DECLARE (SELECT, 
RELEASE, 
READ, 
IoIRITE, 
GET, 
PUT, 
GETV , 
PuTV , 
RELEX, 
FEOv, 
COBPUT, 
~SGCCL , 
FESEND, 
FESENDC, 
COBSTGRF, 
CONVERSE, 
LOGPUT, 
OBINT, 
PAGE, 
CflUlLO, 
COPEN, 
CREAO, 
CR.EADX, 
OIoRITEt 
CitR.ITEX, 
CCLOSE, 
FECI100Q, 
FECI1FDBK, 
FECIIRLSE, 
MAP IN, 
~APOUT, 

I'IAPFREE, 
I'IAPEND, 
I'IAPURGE, 
I'IAPCLR, 
DIoSSNAP, /. REL Ie ./ 
I,.,TSORTC, /. REL 10 ./ 
INTSTORE, 
INTFETCr, 
INTUNSTOI ENTRY OPTIChS IAS~ IhTERli 

•••••••••••••••••• /. Fell. CPTII'IIZER - ASSEMBLER ENTR.Y PCI!';TS ./ 

Figure 56. Sample Inquiry Subsystem SQPLl (Page 2 of 13) 
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ST~T LE~ NT 

l~ 1 0 

Subsystem Testing in Test Mode 

,. DEFINE THE STRuCTURE CF THE INCOKINC KESSAGE ., 

,. I~CLUDE PL~SC~D ., 
XINCLUDE PL~SCHD; ••••••• ' •••••••••• ' ••••••••• '."." •• "'.' •• ' ••••••••• 

~ ~SChLEN FI~EC BINl1S) ~hALICNED, 
5 ~SChCPR C~AR (1" 
S MSC~RSCH BIT (81 AlIChEO, 
S ~SChRSC BIT (8) ALIGhED, 
~ MSG~SSC BIl (81 ALIChED, 
5 MSC~MMN BIT (Z~I ALIGhEO, 
5 MSC~DAT C~AR (6), 
5 ~SC~TIM C~AR (8), 
5 "SChTID C~A~ (51, 
5 MSChCON BIl (161 ALIGNED, 
5 MSC~FlCS C~AR (Z), 
5 ~SG~BMN BIT (Z~) AlIGhEU, 
5 MSGrSSCh BIT 181 ALIChED, 
5 MSCMUSR C~AR (1), 
5 "SC~ADDR BIT Il~) AlIGNEe, 
5 ~SC~lOC C~AR Il" 
5 MSGhBlK BIl (8) AlIGhED, 
5 MSGh~MI BIT (8) ALIGhED, 

••••••••••••••••• ,. STANDARC DEFlhITIOh OF ThE HEADER FIELDS ., 

3 IN_TEXT, ,. ~AP THE INPUT TxT ., 

5 PARThG, ,. PART NUMBER WHClE ., 

7 T~EPART PIC'~~~ql, ,. THE MAIN PART ., 
7 RBhBYTE PIC'~', ,. KEY BYTE -8DA~ ., 

5 WHShO PIC'~~~I; ,. WARE~DUSE hLMBER " 

Figure 56. Sample Inquiry Subsystem SQPL1 (Page 3 of 13) 
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sTln LEV NT 

15 1 0 

Subsystem Testing in Test Mode 

/. DEFI~E ThE STR~CTURE CF A NCR~AL CUTGCI~G ~ESSAGE RESPO~SE " 

DCL 1 OUTPUT_~ESSAGE eASECICLT_~SC.PTRI, '-CUTMSG STRUCTURE" 

3 OUT_HDR, 

,. INCLl.DE PL~SGhD '/ 
lINCLUDE PL~SGHD;""""""""""""""""'-'-""""" •••••••• 

5 MSGhLEh FIXED BI"1151 UNALIGNED, 
5 MSGI-CPR CrAR Ill, 
5 MSGrRSCH BIT 181 ALIG~EO, 
5 HSGhRSC BIT 181 ALIGNED, 
5 HSChSSC BIT 181 ALIG~EC, 
5 HSGI-MMN BIT 12~1 ALIGNED, 
5 MSCI-DAT Cl-A~ 161, 
5 ~SGI-TIH CrAR 181, 
5 MSChTID CrAR 151, 
5 HSG~(UN BIT 1161 ALIG~ED, 

5 MSChFLC 5 (I-AR 121, 
5 MSChBMN BIT 1241 ALIG"ED, 
5 MSG~SSCr BIT lal ALIG~EC, 
5 MSChUSR C!-AI! Il" 
5 MSGI-ADCR Bil Il~1 ALICNEe, 
5 HSCI-LOG ChAR Il" 
5 M)ChBLK BIT leI ALIG~EC, 

5 MSCI-VMI BIT 181 ALIG~Ee, 
••••••••••••••••• ,- STANCA~C DEFINITION CF ThE HEADER FIeLDS ./ 

3 Ol.T.TEXT, ,. I'lAP THE CUT PUT TXT " 
5 FMTNA~E CI-ARIl21, /. FOI!~AT FCR Ch/CSP ./ 
5 PRTlJATA (l-Aklo"', /. PART NC DESCRIPT ./ 
5 PRTPRC PIC'SSSCjV.CjCjCj9' , /. PART "C PRICE '/ 
5 OUTwhS"C CrARI51, /. STOCK WAREHSE ~C ./ 
5 OUTSDATA, /. - WAREhCUSE IHC ., 

7 WHSL(C CHARI231, /. LOCATION ./ 
7 STKLE~ PIC'Z,lll,ll9'". STOCK LEVEL ./ 
7 LEVCATE (rARI8), /. AS OF - DATE ./ 
7 STKO~C PIC'Z,ZZZ,ZZ9',I' ORDER LEVEL ., 
7 OReDAlE CHARlel; " AS OF - DATE ., 

Figure 56. Sample Inquiry Subsystem SQPL1 (Page 4 of 13) 
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10 1 0 

Subsystem Testing in Test Mode 

,. DEFINE THE STRI.CTURE OF A EkRCR MESSAGE RESPONSE ., 

"ERR~SC STRUCTURE" 

,. OVERLAY ThE OUTPI.T MESSAGE 8Y USI~G THE SA~E PC INTER " 

,. MAP THE ERROR HCR " 

,. INCLI.DE PL~SChD " 
%INCLUOE PLMSGHD; •••••••••••••••••••••••••••••••••••••••••••••••••••••• 

5 MSGrLEN FIXED BINI151 UhALIGNED, 
5 ~SGrCPR CrAR 11), 
5 MSGhRSCh eIT (B) ALIGhEe, 
5 MSChRSC BIT (S) ALIGNED, 
5 MSCrSSC Bil (8) ALIG~EO, 
5 MSGrMMN 811 (2~' ALIGhED, 
5 MSChCAT Cr.R (61, 
5 MSChTIM CrjR (B), 
5 MSGhTID CrjR (51, 
5 MSGhCO~ 811 (161 jLIGhEC, 
5 MSCHFLGS ChAR IZI, 
5 ~SGhBMN BIT (Z~I ALIChED, 
5 MSG~SSCh BIT (BI ALIG~ED, 
5 MSGhUSR Ch.R (1" 
5 MSChADDR eIT (le) 'LIGNEe, 
5 ~SChLOC ChAR (11, 
5 MSGH8LK BIT (8) 'LIGhEe, 
5 MSCHVMI BIT (8) ALIG~ED, 

••••••••••••••••• ,. STANDARD DEFINITICN OF ThE HE'DER FIELDS " 

3 ERR_TEXT, " MAP ThE ERROR TElIT " 
5 ERRCRFMT, ,. ChAR FORMAT CUTPLl ., 

7 ERRCR_RPT Ch'R(7), ,. REPORT ITEM'LEN " 7 ERRCR_RPTNO FIXED BINI151 UNALI ChED, ,. REPCRT NUM8ER " i ERRCR_I1M ChAR(71, ,. TEXT ITEM'LE" ., 
5 ERROR TXT ChU(5e); " ERROR ~ESSAGE DATA " 

Figure 56. Sample Inquiry Subsystem SQPLl (Page 5 of 13) 
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17 1 0 

16 1 0 

19 1 0 

20 1 0 

Subsystem Testing in Test Mode 

,. DEFINE THE FIELDS hEEDED FeR FILE ~CCESS USING T~E FILE HA~DER ., 

DCL 1 FH_AREAS ALIGNEe, ,. FILE ~AhDLER CO~TROL AREAS ., 

3 FH_DUMMY FIXEC elNI31', 
3 EXTDSCT CHARI~SI, 
3 FHCW, 

5 FhCR1 CHARIlI, 
5 FhCR2 CHUll), 
5 FMC .. 3 C~ARll', 
5 FHCR~ CMUll,; 

FOR ALIG~MENT ., 
ExTERNAL DSCT ., 
CONTROL ~ORD •••• , 

••• BYTE 1 
••• BYTE Z 
••• BYTE 3 
••• BYTE It 

" lCC BYTE BCAM RECORD WITHCUT KE~S ., 

3 P_REC_PART_DATA, 

5 P_REC_PIN PIC'151~', 
5 P_REC_DES ChAR(5~1, 
5 P_REC_U~T ChARI51, 

'* PART INFO ••• 

'* THE NUMBER ., '* ... ThE DESCRIPT. ., '* ... THE ORDER UhIT ., 

3 P_REC_PRC FIxED DECIMALI7,~I, " PRICE OF A U~IT ., 
MAhLFACT. ~UM8E~ ., 
FIll TO 100 BYTES *' 3 P_REC_"FR_NUM C~ARI151, ,* 

3 P_REC_FILLER CHAR(17); '* 
DCl 1 STOCK_RECORD, 

3 DELETE_CHAR C~AR(l', 
3 S_REC_KEY_FIELC, 

5 S_REC_wHS PIC'(3IS', 
5 S_REC_PNC PIC'15IS', 

3 S_REC_FILLER ChAR(Z81, 
3 S_REC_STCCK_CATA, 

'* eo BYTE VSAM RECORD ., 

" *' ,. THE KEY TO FILE •••• , 

'* ... WARE~OUSE hl~+ *' 
" PART hUMBER ., 

,. ., '* STOCK DATA FOR •••• , 

5 S_REC_WLC (HARIZ31, ,. WARE~OUSE LOCATICN *' 
5 S_REC_LEV FIXEC DECIMAL(7), '* AMOuNT IN STCCK •••• , 
5 S_REC_LDT CrARI~), , •••• AT DATE ., 
5 S_REC_CRD FIXED CECIMAlI71, 

" ORDER hEEDS ••• ., 
5 S_REC_ODT C~ARI~); , •••• AS OF DATE ., 

DCl 1 FILE_NAMES STATIC, '* FeR CALLS TO THE FILE ~AhDlER ., 
3 DO_STOCK CHARIS) IhITI'STCKFIlE'), 
3 DO_PART CHARIS) INITI'PARTFIlE')j 

Figure 56. Sample Inquiry Subsystem SQPLl (Page 6 of 13) 
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21 
ZZ 

23 
2"t 
Z5 
2b 
21 

28 

29 
30 

31 

3Z 

33 

35 

3b 

31 

1 0 
1 1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 1 

1 1 
1 1 

1 1 

1 1 

1 1 

1 Z 

1 Z 

1 Z 

1 1 

Subsystem Testing in Test Mode 

,- THE ~AINLI~E RCUTI~E - LEVEL ONE OF sePL1 _, 

~AINLlNE: 00; 
Rt - OJ ,- I~IT T~E INTERtOM~ RETURN COOE _, 

,- SET LP 
OUT_~SG_PTR • AOORIOLIAREA)j 
OUT_HOR • IN_hOR; 
CUT_HoR.~SGHLEN • le~; 
OUT_HoR.MSGhCPR • 'Z'j 
OUT_HDR.~SGHV~I - 'CllICClC'e; 

ThE OUTPUT HEADER FIELDS _, 
,- FeINT TO OUTPUT A~EA -, 
,- COpy INHoR TO OUTHeR -, 
,- OUTPUT ~ESSAGE LENGTH _, 
,- OLTPUT ~ESSAGE CPR -, 

,- CUTPUT MESSAGE V~l )'7Z' _, 
OUT_HOR.MSGHRSC • 'llCCIocc'e; ,t GLTPUT MESSAGE RSC C'~'-' 
OUT_HDR.MSGHRSCH. "B; 't OUTPuT MESSAGE RSC~ )'OC' _, 
CUT_HDR.HSGhSSC • I~_HDR.~SG~RSC; ,t ~ECEIVING TO SE~DING _, 
OUT_HOR.HSGHSSCH - I~_HDR.HSG~RSCH; 

,- RECEIVING TO SE~DI~G _, 

,- NOW LETS READ THE PART RECGRD FILE (BoAH) LSING INPLT PART hC ., 

IF ERROR_FLAG .- 3 
THEN 

DO; 

,- CALL PROCEDURE TO 00 RECUEST _, 

,- IF FILE SELECTED, RELEASE IT -, 

STRI~G(FrC~) .' 'j 
,. I~lT FHC. FOR CALL TO RELEASE _, 

CALL RELEASEIEXTDSCT,FHC.); 

ENDj 

IF ERROR_FLAG .- C 
T~EN LEAYE "Al~LIhE; 

,- AL.A~S RELEASE THE FILE -, 

,- BOA" REAO ~OUTINE FAIL 1 -, 't YES, LEAYE THE "AIN LINE _, 

Figure 56. Sample Inquiry Subsystem SQPLl (Page 7 of 13) 
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STI1T LEY hT 

,. ALL IS OK SO FA~ • SO LETS GO A~D ceTAIN A STOCK RECCRD BY ., ,. READING THE STOCK FILE , v S,I/'I I ~SI~G ThE WARE~CUSE IN ThE KEY ., 
38 1 1 CALL YSM1.READ; ,. CALL PROCEOL:RE TO DO RECUEST ., 
39 1 1 IF ERROR_FLAG ... 3 " IF FILE SELECTED, RELEASE IT " ThEN 

DO; 

<\0 1 2 STRIhGIFI-CW I • • , . , ,. I~IT FrC" FOR CALL TO RELEASE -, 
Itl 1 2 CALL RELEASEIE)TCSCT,F~C~I; ,- AL~AYS RELEASE ThE FILE -, 
112 1 2 END; 

43 1 1 IF ERROR.FLAG A- 0 ,. YSAI1 READ RCUTINE FAIL 1 ., 
ThEN LEAVE /'IAlhLI~E; " YES, LEAVE THE MAIN Uhf -, 

Figure 56. Sample Inquiry Subsystem SQPL1 (Page 8 of 13) 
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~7 

48 
~9 

50 
51 
52 
53 
5~ 

55 
5b 
57 
58 

59 

60 

61 

6Z 
63 

65 

1 1 

1 1 

1 1 

1 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 1 

1 1 

1 2 
1 2 

1 2 

1 1 

Subsystem Testing in Test Mode 

'* ALL FILE 1'0 IS SUCCESSFWL - ~C. BWILC T~E CUTPUT KSC RESPC~SE " 

'* FIRST LETS INITIALISE THE FCR~AT NAME FCR CHANCE'DISPLAY " 

FMTNAME • 'SSRC0001C , . • *' '* NOW LETS GET THE WAREHOUSE ~lMeER FROM T~E INPUT AND EXPA~D IT " 
OWTWHSNO .' 'll~~S~O; '* SET UP W~S ~UKBER " 

'* OBTAIN INFORMATION FROM THE PART RECORD JUST READ " 

PRTDATA • STRINGIP_REC_PART_OATAI; 
" PART DESCRIPTION TO OUTPUT AREA " 

PRTPRC • P_REC_PRCi '* PART PRICE TO 1'0 ~SG " 

'* OBTAIN INFOR~ATICN FRO~ ThE STOCK RECORO JUST READ *' 
kHSLOC • S_REC_MLC; 
STKLEV • S_REC_LEV; 
MONTH· SUBSTRIIS_REC_LCTJ,l"Ji 
DAY • SwBSTRIIS_REC_LCTJ,3,ZJi 
YEAR. SUBSTRIIS_REC_LCTI,5,ZI; 
SLASH1, SLASh2 • 'I'; 
LEVDATE • STRINGICATEI; 
STKORD • S_REC_ORC; 
MONTH • SUBST~IIS_REC_ODTJ,l,ZI; 
DAY • S~BSTRIIS_REC_CCTI,3,Zli 

YEAR· SUbSTRIIS_REC_CDTI,5,ZI; 

ORDDATE • STRING(D~TEI; 

" ~CVE T~E LOCATIC~ *' 
" MOVE STeCK LEVEL *' 
" EXTRACT ThE Me~Th " 
" EXTRACT THE DAY ~C ., 
,. EXTRACT TrE YEAR " 
" MOVE IN ThE ,,'5 " 
" McvE LEVEL DATE *' 
" MeVE ORCER LEvEL ., '* EXT ACT TrE MONTH " '* ExTRACT ThE DAY hO *' 
" ExTRACT THE YEAR " '* NCTE "'S IN ALRE.DY *' 
" MCVE STOCK DATE *' 

" OUTPUT MESSAGE IS ~C~ BUILT - LETS SEND IT USING COBPlT *' 

IF COBPUT_RET~RN 
THEN 

DO; 

ERKOR_FL~G • 2; 
LEAVE MAIhLINE; 

END; 

END MAINLINE; 

'* C~TPUT QUEUING FAILURE? *' 
,. ~ES *' 

" SET SERIOUS ERRCR *' 
" THATS IT FOR Ne. *' 

'* E~D CF THE ~AIN LINE ROUTINE *' 

Figure 56. Sample Inquiry Subsystem SQPL1 (Page 9 of 13) 
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bo 1 ° 
b7 1 1 

68 1 1 

09 1 2 

70 1 2 

71 1 1 

72 1 2 

73 1 2 

7't 1 2 

75 1 1 

70 1 2 

77 1 2 

78 1 3 

79 1 3 

80 1 2 

81 1 2 

82 1 2 

83 1 1 

81t 1 0 

" " 

Subsystem Testing in Test Mode 

CONTROL COMES HERE ~FTER EXECuTICh OF THE MAIN LINE ROUTI~E 1- ., 
CHECK IF ERROR_FLAG HAS BEE~ SET A~O IF SO SEND 'PPROPIATE ., 

,. ERROR RESPO~SE ., 

SELECT IERROR_FlAG); 

WHEN 10); 

WHEN (2) 
o C; 

,. OK, hO ACTICN ., 

,. INTERCC~M SERvICE ROUTINE FAILLRE" 

RC • 12; " lET INTERCC~M SEND ERRCR MESSAGE" 

END; 

IoiHEN (3) 

DO; 
" FILE COULD NOT BE SELECTEe - NO CeCARO? ., 

ERRORTXT • CI.RRENT_FIlEI: 
, - FILE ceLLO ~CT BE SELECTEO'; ,. SET TEXT ., 

CALL SE~O_ERR_MSG; ,. StNC ThE ERRCR MESSAGE " 

END; 

WHEN (5) 
00; 

" REC~RC NOT FCUND IN FILE " 

J 

ERRORTXT • 'PART 'IISTRINGIPARTNO)II J 
, NOT HI.IIC'; " SET TEXT ., 

IF CURRENT_FILE· C(_STCCK 
THEN 

00; " SUPPLE~EIIT TEXT IF STOCK FILE ERRCR " 

ERRCRT)T • SLBSTRI'ERRORTXT) ,1,20)1: 
, I~ ~AREhCUSE '1:.H5110; "RESET TEXT" 

END; 

ELSE; 

,. SEND THE ERRCR MESSAGE ., 

HO; 

END; END SELECT 

RETURN; ,. LEAVE SQPLl - ALL DO~E ., 

Figure 56. Sample Inquiry Subsystem SQPL1 (Page 10 of 13) 
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85 

86 
87 

88 
89 
90 

91 

92 

93 
9'1 

95 

90 

97 

98 

99 
100 
101 

102 

103 
10'1 

105 

100 

Z 0 
Z 0 

Z 0 
Z 0 
2 0 

2 0 

Z 0 

2 1 
Z 1 

2 1 

2 0 

2 0 

2 0 

Z 1 
2 1 
Z 1 

Z 0 

2 1 
2 1 

2 1 

Z 0 

Figure 56. 

Subsystem Testing in Test Mode 

't PROCEDLRE TO R~AD T~E BCA~ FILE - DDNAME-PARTFILE t, 

RBNWORD • RBNBYTE; 't CO~VERT DIGIT TO BINARY t' 
UNSPECIRBNI - SUBSTRIlNSPECIRBN~ORO),~,Z~); 

,. SET RBh UP FOR READ "~ST BE 3 BYTES _, 
CuRRENT_FILE - DO_PART; ,. SET FILE TO BE ACCESSED ., 
STRINGIFHCWI - I I; ,. I~IT FILE ~AhOLER CONTROL ~CRD ., 
UNSPECIEXTDSCT I - "e; 

,- 1h1T FILE ~AhDLER ceNTROL BLOCK ., 

CALL SELECTIEXTDSCT,F~C~,CLRREhT_FILEI; ,t SELECT FILE _, 

IF FHcw1 - '9' 
ThEN 

DO; 

ERROR_FLAG - 3; 
RETUi<.Nj 

END; 

STRINGIFHCWI - , , . , 

,. SELECT ERROR ?, NO CC -, 

,. YES - SET BAC RETURN COCE " 

" SELECT OK, INIT F~Cw FOR READt' 

CALL READIExTCSCT,F~Cw,PART_RECORO,RB~I; 

IF FHCW1 .. - '0' 
THEN 

DO; 

ERKOR_FLAG -2; 
RETURN; 

END; 

,. BOAM REAO BY RBh ., 

,. CHECK RE'O RETURN ceCE ., 

,. IF ALL IS OK, 00 NOTHI~G ., 

,. OTHERWISE SET ERROR FLAG ., 
,. At.D RETlJRII -, 

IF STRIhGIP_REC_P1NI .. - STRlhGI'ARTNOI 't IS PART NUMBER ell FILE SA~E AS INPUT PART NUMBER? _, 
ThEN 

DO; ,. he MATCH - T~Eh PART NUMBER hOT FCU~O ., 

ERROK_FUG - ~; 
RETURNj 

END; 

" SO SET ThE ERROR FLAG ., 
" AND RETLRh ., 

Sample Inquiry Subsystem SQPL1 (Page 11 of 13) 
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101 

lOti 
109 

110 
111 
112 
113 

11 It 

115 

11b 
111 

118 

119 

120 

121 

122 

123 

12~ 

125 

12b 

121 

128 

129 
130 

2 0 
2 0 

2 0 
2 0 
2 0 
2 0 

2 0 

2 a 

2 1 
2 1 

2 1 

2 0 

2 0 

2 0 

2 1 

2 1 

2 2 

2 2 

2 1 

2 2 

2 2 

2 1 
2 0 

Figure 56. 

Subsystem Testing in Test Mode 

,. PROCEDLRE TC MEAD T~E ~SA~ FILE - DCNAIIE-STOKFILE " 

/' REAC ~SA" FILE BY KEY" 

S_REC_WHS • W~SNO; / •• MSNO IS PART OF THE KEY" 
STRINGIS_REC_PNOI • STRINGIPART~C'; 

,. PART~C IS PART OF THE KEY" 
KEY_FIELD • STRINGIS_REC_KEY_FIELCI; /' THE VSA" KEY., 
C~RRENT_FILE • DO_STeCK; ,. SET FILE TO BE ACCESSEC ., 
STRINGIFHCWI .' '; ,. INIT FILE ~ANDLER CONTROL weRD ./ 
UNSPECIEXTDSCTI • "S; 

/. INIT FILE ~A~DLER CONTROL SLOCK ., 

CALL SELECTIEXTDSCT,Fhe.,CLRREN1_FILEI; ,. SELECT FILE ., 

IF FHCkl • 19 1 

HEN 
DO; 

ERROR_FLAG· 3; 
RETURN; 

END; 

STRINGIFHCWI • , , . • 

,. SELECT ERROR 1, NO CC ., 

/' YES - SET BAD RETURN CODE ./ 

/. SELECT CK, INIT F~C. FOR READ" 

CALL GETVIEXTCSCT,F~C~,STCCK_RECCRC.KEY_FIELCI; 

SELECT IFHCW1'; 

WHEN ,'0'1; 

WHEN "2" 
DOi 

HOi 

OTHER"ISE 
OOi 

END; 

END; 
END VSA"_REAO; 

/. VSA" READ BY KEY" 

I' SELECT GETV RETURN COCE ./ 

,. IF ALL IS CK, LEAVE 0" 

" RECORD NCT FOUND SET ; ., 

,. ANY OTHER ERROR SET 2 ., 

END SELECT ., 

Sample Inquiry Subsystem SQPL1 (Page 12 of 13) 
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SHIT LEY hT 

/. PROCEDURE TO SEhD AN ERRCR MESSACE t/ 

131 1 0 SEND_ERR_MSG: PROC; 

1n 
133 
131t 

135 
13b 
131 

138 
139 

litO 

lltl 

l'1Z 

llt3 

Z 0 
Z 0 
Z 0 

Z 
Z 
Z 

o 
o 
o 

Z 0 
Z 0 

Z 1 

Z 1 

Z 0 

1 0 

BLOCK, SECTION 

"SCPLll 
"SQPLlZ 
S Q PL.1 
BD'M_READ 
VS"'_READ 
SEND_ERR_"SG 

/. RESET ERROR hEADER FIELDS TO SENO ~ESSAGE TO ThE CUTPUT UTILIT~ " 
/t NOTE THAT ERROR MESSAGE HEACER FIELCS ARE MOSTLY SET AS THEY t, 
/. OCCUpy ThE SAME STORAGE AS ThE STAhDARO OUTPUT HEADER - eOTh " 
/, STRUCTURES USING THE SA"E FCIhTER. "CDlFICATICN OF THE C~ANCED t/ 
/. FIELDS IS ALL THAT IS NECESSARY. " 

ERR_HDR.MSGHLEN • 108; /. SET ERROR ~ESSAGE LENGTH " 
ERR_HDR.MSGHRSC • '111001CC'8; '* SET OUTPUT UTILITY', 
ERR_HOR.MSGhVMI • 'C1C100CC'8; /. SET OUTPUT V~I " 

'* SET THE REPORT NUM8ER Ahe ITEM COCE FIELDS FOR CUTPUT UTILITY', 

ERROR_RPT 
ERROR_RPTNO • 
HROR_ITM 

'255CC3h'; 
501; 
'ZIt9C51h' ; 

" CrAk FORMAT FOR 
" rALF~CRD 8INARY 
" CrAk FORMAT FOR 

X'FF02' ,/ 
'5Cl' *' 
X'F9)2' " 

" DATA TEXT WAS SET lP 8Y T~E CALLER - hC~ READY TO CALL C08PUT " 

CALL C08P~TIERROR_~ESSAGE.coePLT_kETUR~); 
IF COSPUT_RETURN A- '00' /' CUTPUT CLEUING FAILURE " 
ThEN " YES " 

DO; 

RC • lZ; '* COBPLT FAILED. IC SENDS A MESSAGE " 

END; 

END SCPLl; ,. T .. A T S ALL F 0 L K S " 

STORAGE REQUIREMENTS 

OR STATEMEI'IT TYPE LENGTH (!"EX) DSA SIZE (rell' 

PROGRA~ CSECT lliitO 791t 
STATIC (SECT 350 Hit 
PROCEDURE BL.OCK 8,.b 3.,e 77b 3C8 
PRCCEDURE BLOCK 'Iblt 100 Z32 E8 
PROCEDURE BL.OCK 388 18,. Z32 E8 
PROCEDURE BLOCK 238 EE 208 DO 

Figure 56. Sample Inquiry Subsystem SQPL1 (Page 13 of 13) 
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IITABLES JOB 
11* 
11* DEFINE SYCTTBL FOR SUBSYSTEM 
11* 
IISTEP1 EXEC LIBELINK,Q-TEST,NAME=INTSCT,L~OD-INTSCT 

IILIB.SYSIN DO * 
.1 ADD NAME=USRSCTS 
.1 NUMBER NEW1-100,INCR-100 
USRSCTS DS OH 
RP SYCTTBL SUBH=R,SUBC-P,SBSP-SQPL1,LANG=RPL1,OVLY-O, X 

NUMCL=10,MNCL-l,TCTV=60,SPACE=4096 
1* 
IIASM.SYSIN DO DSN-INT.SYMREL(INTSCT).,DISP-SHR 
11* 
11* DEFINE EDIT CONTROL TABLE ENTRY 
11* 
IISTEP2 EXEC LIBELINK,Q-TEST,NAME-PMIVERBS,LMOD=PMIVERBS 
IILIB.SYSIN DO * 
.1 ADD NAME=USRVERBS 
.1 NUMBER NEW1-100,INCR=100 
USRVERBS OS OH 
RTRPECT VERB RTRP,D9,256,2,FIX=YES 

PARM P/N,1,7,S,10000111 
PARM WHS,2,7,3,l0000111 

~~ASM.SYSIN DD DSN=INT.SYMREL(PMIVERBS),DISP=SHR ~ 
11* 
11* DEFINE CHANGE/DISPLAY TABLE 
/1* 
IISTEP3 EXEC LIBELINK,Q=TEST,NAME=CHNGTB,L~OD=CHNGTB 

IILIB.SYSIN DO * 
.1 ADD NAME-CHNGTB 
.1 NUMBER NEW1=100,INCR=lOO 
CHTB TITLE 'CHNGTB - FIXED FORMAT OUTPUT-DESCRIPTOR NAME TABLE' 
CHNGTB CSECT 

II 

DC CL8'SSRQ0001' USED ONLY TO TEST PL/1 PGM. GUIDE SIS 
DC F'O' 
PMISTOP 
END 

Figure 57. Table Updates to Implement Test Mode Testing 
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Chapter 12 Subsystem Testing in Test Mode 

F============== =========~=========================~~=================-~== 

Card Contents 
~=-=,~===-===~====================================~=====-~~======== 

HEADER 1-3 MSG 

*6-8 Low-order byte of SIS code (MSGHRSC) (or 8) 

*9-11 Hi-order byte of SIS code (MSGHRSCH) (or 11) 

20-24 Sending terminal ID (MSGHTID) 

50-53 Front-end Message Number (MSGHBMN) 

*55-57 VMI value (MSGHVMI); leave blank if EDIT 
required; code 255 if no editing by Edit 
Utility (or 57). 

DETAIL(s) 1-64** Data for one line of input message. If VMI 
in header card is left blank, a new line 
character is inserted at end of text on every 
card except last one. If the last non-blank 
character is a $ sign (X' 5B'), it will be 
replaced by a NL; the preceding character 
(usually a blank) is kept as part of the 
input. All NL's are suppressed if editing is 
not required. 

TRAILER 1-3 Generates End of Transmission character 
following the last non-blank character of the 
previous detail card. 

Contents Ending 
of Card Character 

EMS EOT (X'37') 
EOT EOT (X'37') 
ETX ETX (X'03') 
ETB ETB (X'26') 

*3-digit integer values (from 000 to 255) or a corresponding single 
alphanumeric character in low-order field position. 

**64 is default maximum. See the Operating Reference Manual if 
necessary to alter this specification. 

Figure 59. Test Mode Message Card Formats 
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J 

MSG P R TESTl COOl 
RTRP 
PIN 12345 
WHS 200 
EMS 
MSG P R TESTl 0002 
RTRP 
PIN 55555 
WHS 200 
EMS 
MSG P R TESTl 0003 
RTRP 
PIN 12345 
WHS 300 
EMS 
MSG P R TESTl 0004 
RTRP 
P/~ 12349 
WHS 200 
EMS 
MSG P R TESTl 0005 J RTRP 
PI N 12341 
WhS 100 
EMS 
MSG P R TESTl 0006 
RTRP 
PIN A2345 
~HS 400 
EMS 

Figure 60. Sample Input Test Messages for Test Mode 

J 
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IIEXECTEST JOB (ICOMTEST",ZO),'ICOM TEST SOPL1',CLASS·~, 
II REST'~T·(GENLINK.AS~) 
IIPROCLIB CD DSN·l~T.PROCLIB,DISP·SHR (~S ~EEDEC) 

II···················································· ................• '" T~E RESTART PARM IN THE JOB STATEMENT RESTA~TS T~E TEST AT T~E • 
I" BEGINNING. IF YOU WISH TC RESTART Al A DIFFE~ENT SlEP, CODE • 
II' RESTA~T·STEPNAME OR RESTART·STEPNAME.PRCCSTEPNA~E • 
II' • II' NOTE: WHEN USING A VSAM FILE, IT MAY BE NECESSARY 10 EXECUTE • 
II' IDCAMS TO VERIFY ThE FILE IF A PRE~ICUS EXECLTION ABENDED. • 
II···················································· ................ . 
II' 
II···················································· ..•.............• II' STEP GENLINK GENERATES A STANDARD TEST MOCE LINKECIT DECK • 
II' ~IA ASSEMBLY OF THE ICOMLlNK MACRO. • 
II' THE GENERATED DECK (TESTLINK) IS PLACED O~ INT.SY~TEST. • 
II···················································· ............•.... IIGENLINK EXEC ASMPC,OaLIB,U·REL,DECK·DECK 
IOSPI.SYSIN DO • 

ICOMLINK TESTaYES,MML·NO,STORFC~·NO 
END 

IISYSPUNCH DO DSN·INT.SYMTEST(TESTLINK),DlSP·S~~ 
II' 
II···················································· ..•.............. II' STEPS SCRSCR AND ALLOCSCR DELETE AND RE-ALLCCATE ThE LG~D • 
'" MODULE LIBRARY USED IN THE TEST (ALSO USED FOR CYNLLlbl • 
II···················································· ................ . IISCRSCR EXEC PGM·IEFBR1~ 
IIFILEl DO DSN·INT.MODSCR,DISP-(OLD,DELETE) 
IIALLOCSCR EXEC PGM·IEFBR1~ 

IIA DO DSN·INT.MODSCR,DISP·(,CATLGI,~~Il·SYSCA, 
II DCB·INT.MODREL,VOL·SER-INT001,SPACE·(CYL,(3,,711 
II' 

NOTE: JCL requirements vary by installation requirements. The above 
example illustrates representative JCL. The installation 
System Manager should verify JCL to use. 

Figure 61. Linkedit and Execution JCL for Test Mode (Page 1 of 3) 
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II·································.·.·· ..•. · ..... · ... ............•...• 
'" STEP (ENINCL CREATES INCLUDE CARCS USED ey T~E LIN~ EelT STEP • 
'" THE ADDED INCLUDE STATE~ENTS ARE FOR THE S~~PLE SU8SYSTE" ANC • 
II' T~E REFERENCED OFTS (INCLUDE AFTER P"IRCNTBI. • 
II' IF T~E TEST1 TERMIhAL IS NOT Ih THE SYSTE~ F~ISTATB TAaLE, LSE: • 
'" IhCLUOE ~ODREL(PMISTATBI • II' IhCLUDE MODREL(PMIDEVTB) • 
'" IhCLUDE MODREL(PMIB~OADI • II' T~E ABOVE ASSUMES THE CONTRCL TER~INAL IS NAMED ChT01. • 
'" ••• BEFORE THIS STEP, SEQUENCE NUMBER THE lESTLINK SOLRCE. ••••• • 
II············································ ... ····· ................ . IIGENINCL EXEC PG~·IEBUPDTE 
IISYSPRINT 00 SYSOUT.A 
IISYSUT1 DO DSN·INT.SY~TEST,DISP-SHR 
IISYSUT2 CC DSN-EEINCL,DISP-(,PASS).UNIT-SYSDA,SPACE-ICYL.(1.1,111, 
II DCB-(BLKSIZE-SO.LRECL-80) IISYSIN DO • 
• 1 CHANGE NAME-TESTLINK,LIST.ALL 

I~CLUDE SYSLIBISCPL1) 
IhCLUOE PL1LIBIIBM8PIRA) 
IhCLUDE PLILIBIIB"BEERA) 
I~CLUDE PLILIB(IBMBERRA) 
I~CLUDE PLILIBIIBMBBGKA) 
I~CLUDE SYSLIBIRPTOOIOOI 
IhCLUDE SYSLIBIRPT005011 

SAMPLE SUBSYS1E~ 

PL/l INTERFACE ROullhE 
PL/l I~lERFACE RCLTl~E 

PL/1 IhlERFACE RCLTINE 
PL/I IhTERFACE ROuTINE 
DISPLAY OFT FCR SLBSYSTEM 
ERRCR MESSAGES eFT 

II·······································.· .•• ·•··• ...•....••.•.....•.• 
'" '" '" '" '" '" '" II' 
'" I" 
II' 
'" I" 
I" 
II' 
'" '" '" '" '" II' 
'" 

LINK EDIT THE TEST INTERCOM" SYSTEM • 
NOTE: THE INTERCOM~ PROC 'LKEDT' LIhKEDITS ~ODULES FRO~ lHE • 

SYSLIB CONCATENATION STREAM AS FOLLChS - • 
THE LOAD LIBRARY SPECIFIED BY THE c- PARA~E1ER, • 
FOLLO~ED BY MODULES FCUND IN MDDUSR. ~CDLIe, lHEh MOCREL •• 
THEREFORE. A PL/1 LOAD LIbRARY IS NEELEO - SEE PLILIB. • 
T~E INTERCOMM LOAD MODULE IS PLACED O~ Ihl.MOCSCR. • 

IT IS NOT NECESSARY TO RE-OO THE WHCLE LIhK TO REPLACE 1 MODULE' 
IN T~IS CASE. ALL YOU SHOULD DO lSI • 
1) REASSEMBLE OR RECOMPILE THE CHANGEO/hE~ MCCULE I~TC A • 

SEPARATE LOAD LIBRARY • 
2) OVERRIDE THE SYSLIN DO STMT TC IILKEO.S)SLIh DO • • 

FOLLOW IT WITH INCLUDE CARDS • 
FOR THE MODULES YOL wISH TO REPLACE • 

3) FOLLOW THOSE INCLUDES wITH THE FOLLC~I~G 3 CARCS' • 
IhCLUDE SYSLMODITESTICOM) • 
EhTKY P~ISTUP • 
NAME TESTICOMIR) • 

~) INSERT A DO STMT FOR THE LOAD LIBRAR) ON WHIC~ THE • 
REPLACEMENT MODULES RESIDE • 

5) CHANGE THE RESTART PARM ON THE JOB STATEMENT • 
TO POINT TO THE LKED STEP • 

II·················.····· ••...•....................... ................. 
IILKED EXEC LKEDT,LMOD-TESTICOM,O.TEST, II PAR~.LKED-'LIST.LET.XREF.hCAL.SIZE.1250K.1COK). 
IILKED.SYSLIN DO DSN·EEINCLITESTLINKI,DISP·(OLD,PASS) 
IIPL1LIB DO OSN·SYS1.PLIBASE.DISP·SHR PL/1 SLBRCUTlhE LOAD LIBRARY 
IIMOOREL DO OSN.INT.MODREL.DISP.SHR 

0000001C 
C061050C 
CC611000 
00611500 
00~1200C 
C1~8100C 

01982000 

Figure 61. Linkedit and Execution JCL for Test Mode (Page 2 of 3) 
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Chapter 12 Subsystem Testing in Test Mode 

II···················································· ................ . II' EXECUTE INTERCO~M IN TEST~ODE • 
II···················································· ................ . IIGO EXEC PG~·TESTICOM,PARM·'TEST',TIME·( ,30) 
IISTEPLIB DO DSN·INT.~ODSCR,DISP·(OLD,PASS) (OY~LLIB) 
II DO DSN·INT.~ODUSR,DISP·SHR tLSER LOAD LIbRARY) 
II DO DSN·INT.MODLIB,DISP·ShR (SYSTEM UPtA1E LIbRARY) II DO DSN·IhT.MODREL,DISP·SHR (SYSTE~ PELEASE LIBRARY) 
II DO oSN·SYS1.PLIBASE,DISP·SHR (PL/I LCAC LI8RARY) 
IIINTERLO' 00 DSN·££IhTLOG,DISP·tNEw,PASS), 
II SPACE·tTRK,tlO,5)),YOL·SER·INTOOl,UhIT·SYSCA, 
II DCB·tD50RG·PS,RECFM·YB,BLKSIZE·~OQ6,LRECL·~eS2,~Cf·e,CP1CC·C) 
IISTSLOG 00 SYSCUT·A,DCB·(DSORGaPS,BLKSIZE a 12e,RECFM·FA) 
IISMLOG DO SYSO~T·A,DCB·tDSDRGaPS,bLKSIZE·IZC,RECFM·FA) 
IISYSPRINT DO SYSCUT·A,DCB·tDSORG·PS,RECF~·YA,BLKSIZE·l~1,LRECL·137) 
IIRCTeOO DO DSN.INT.RCTeOO,DISP.ShR, 
II DCB·(DSORG·DA,OPTCD·RF) C~TPUT FO~~ATS 
IIPMICUE DO DISp·OLD,DSN·INT.PMIOUE, 
II DCB·tDSORG·DA,OPTCD-R) S~BSYSTEM DISK CLEUE 
IISTOKFILE DD DSN·YSAMSDl.STCKFILE.CLuSTER,DISP·CLD, 
II AMP·tAMORG,'RECFM·F') ~SA~ TEST FILE 
IIPARTFILE DO DSN·INT.TEST.PARTFILE,DISP·OLD, 
II DCB·tDSUR~·DA,OPTCD-R) BDAM TEST FILE 
IIDESOOO DO DSN·INT.DESCOO,DISP·SHR, 
II DCB·tDSORG·OA,OPTCD-RF) FILE CESCRIfTIO~ REceRes 
IISYSIN 00 oSN·INT.SYMTES1(TESTMSGS),DISpaS~~, 
II oCB·DSORG-PS TEST MeeE I~PLT MESSA~ES 
IIPMISTCP DO DUMMY 
IIICO~IN DO DUMMY 
I" 
IISTEPCAT DO DSN-YSAMSDl,DISP·SHR YSAM CA1ALCG tlF ~EEDED) 
IleYNLPRNT 00 SYSC~T·A 
IIDYNLWORK 00 UNIT·SYSDA,SPACE·(CYL,(l,l)),oISP-(,PASS) 
IICYNLLIB DD oSN·INT.MODSCR,CISP·tCLD,PASS) 

'" IISNAPDD DO SYSCUT·A 
IISYSSNAP DO SYSCUT·A S~AP I~FLT TEST ~ESSA~ES 
IISYSSNAP2 DO SYSQUT·A S~AP GUTfLT TEST MESSA(ES 
IISYSUDUMP DO SYSCUT·A 
IIPLIDUMP DO SYSQUT-A PL/I 'REPCRT' Q~TPUT (IF LSED) 

'" IIA8NLIGNR DD DUMMY FORCE ABEND-AID Te IGNORE DU~P (PROCLCE IBM CLMP) 
II' 
II···················································· ••••••••••••••••• 
'" PRI~T INTERCOMM LOG FROM TEST MODE RUN • 
II···················································· ................• IIINTERLO' EXEC P'M-LOGPRINT,CONo-EVE~ 
IISTEPLIB 00 oSN·INT.MODREL,oISP-SHR 
IISYSPRINT DO SYSOUT·A,DCB·toSORG-PS,BLKSIZE·IZl) 
IIINTERLOG DO oSN·££INTLOG,DISP·SHR,DCB·8LKSIZE·SOOC 
IISYSIN DO DUMMY,DCB·BLKSIZE·eo 
II 

Figure 61. Linkedit and Execution JCL for Test Mode (Page 3 of 3) 
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Subsystem Testing in Test Mode 
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Test Mode Execution Log Printout (Page 6 of 6) 

196 



Appendix A 

PL/I JCL PROCEDURES 

The following JCL procedures are supplied on the Intercomm 
release library, SYMREL. Check with your System Manager before using 
them to ensure they reside on your installation's system procedure 
library (SYSI. PROCLIB) and to verify parameters to code. For compile 
steps, SYSLIB references the SYMPLI data set containing the members to 
be copied into PL/I programs via %INCLUDE statements. Optional compile 
parameters may be added by coding PARM2=' ,options' on the EXEC 
statement, for example: 

II EXEC PLIX ... ,Q= ... ,NAME= ... ,PARM2=' ,MAP,LIST,STORAGE' 

PLIXPC: 

Example: 

PLIXPCL: 

Example: 

PL/I compile 

II EXEC PLIXPC,Q-TEST,NAME=PLIPROG 

PL/I compile and linkedit for a resident program or 
dynamically loaded program which will be dynamically 
linkedited at Intercomm startup. NCAL is a required 
linkedit parameter. (The linkedit step, PARM override 
AMODE=3l, RMODE=ANY causes the program to be loaded above 
the 16M line). 

II EXEC PLIXPCL,Q=TEST,NAME=PLlPROG,LMOD=PLlPROG 
II PARM.LKED='LIST,XREF,LET,NCAL,REUS,AMODE=3l,RMODE-ANY' 

For dynamically loaded PL/I subsystems add the following: 

IILKED.SYSIN DD * 
INCLUDE USRLIB(PLIV) 
INCLUDE USRLIB(INTLOAD) 
INCLUDE USRLIB(PLISHRE) 
ENTRY PLIV 
NAME program-name(R) 

(PL/I V2 + Shared Library) 

For linkediting all PL/I subroutines add the following: 

IILKED.SYSIN DD * 
ENTRY subroutine-name 
INCLUDE USRLIB(INTLOAD) 
INCLUDE USRLIB(PLISHRE) 
NAME subroutine-name(R) 

(if dynamically loaded) 
(PL/I V2 - see below) 

Note that the INCLUDE statement for INTLOAD may be omitte 
if the only external call is to PMIPLI. 

Figure A-I. Intercomm-supplied PL/I JCL Procedures 
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Appendix A PL/l JCL Procedures 

Refer to the Intercomm Operating Reference Manual for further 
details on JCL parameter requirements, and Intercomm linkedit with PL/l 
subsystems. Note that if PL/l subsystems and subroutines are both 
included in the Intercomm load module, at least one PL/l subsystem must 
be included before any PL/l subroutines. IBMB ... subroutines which may 
need to be included in the Intercomm load module can be determined from 
the program linkedit (unresolved external references; ignore WX (weak) 
references), or by using the ESD compile option. 

If using PL/l Version 2 with a Shared Library, add an INCLUDE 
SYSLIB(PLISHRE) to the Intercomm linkedit instead of including IBMB .... 
subroutines if resident PL/l programs are used. Ensure the system 
library containing the PLISHRE module is concatenated after the 
Intercomm libraries for the SYSLIB DD statement. For dynamically 
loaded PL/l programs, add an INCLUDE USRLIB(PLISHRE) just before the 
ENTRY PLIV and ensure the system library containing PLISHRE is 
concatenated after the Intercomm libraries for the USRLIB DD statement 
in PLIXPCL, or copy the module to MODLIB, or add a SYSLIB DD statement 
for the appropriate system library and include PLISHRE from SYSLIB 
instead of USRLIB. 
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Appendix B 

SOURCE STATEMENT LIBRARY COPY MEMBERS 

The following members in the Intercomm SYMREL source library 
contain source statement code which can be inserted in a PL/l program 
simply by coding %INCLUDE member-name at the desired source line. 
SYMREL must be named in the DD statement concatenation for the SYSLIB 
data set for compilations (if Version 2 of the PL/l compiler is used), 
or the members must be copied to a source library (SYMPLl) of the 
appropriate block size for the compiler. That source library must be 
defined for the SYSLIB data set in the compile JCL (SYMPLI is the 
default in Intercomm supplied procedures JCL). 

NOTE: The block size of SYMREL is 6160 as released. 
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Appendix B 

PLIENTRY 

Source Statement Library 
Copy Members 

The PLIENTRY member contains a DECLARE statement specifying Intercomm 
service routine names as ENTRY with OPTIONS (ASM INTER). 

DECLARE SELECT, 
RELEASE, 
READ, 
WRITE, 
GET, 
PUT, 
GETV, 
PUTV, 
RELEX, 
FEOV, 
COB PUT , 
ALLOCATE, 
ACCESS, 
MSGCOL, 
FESEND, 
FESENDC, 
COBSTORF, 
CONVERSE, 
LOG PUT , 
DBINT, 
PAGE, 
QBUILD, 
QOPEN, 
QREAD, 
QREADX, 
QWRITE, 
QWRITEX, 
QCLOSE, 
FECMDDQ, 
FECMFDBK, 
FECMRLSE, 
MAPIN, 
MAPOUT, 
MAPFREE, 
MAPEND, 
MAPURGE, 
MAPCLR, 
DWSSNAP, 
INTSORTC, 
INTSTORE, 
INTFETCH, 
INTUNSTO) 

(Rel 10 only) 
(Rel 10 only) 

ENTRY OPTIONS (ASM INTER); 
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Appendix B 

PLMSGHD 

Source Statement Library 
Copy Members 

The PLMSGHD member contains level 5 declaration clauses naming 
and listing the attributes for all of the Intercomm message header 
fields. This member may be used in conjunction with a level 1 DECLARE 
statement to define a message structure. See Figure 17. 

5 MSGHLEN FIXED BIN(15) UNALIGNED, 
5 MSGHQPR CHAR (1), 
5 MSGHRSCH BIT (8) ALIGNED, 
5 MSGHRSC BIT (8) ALIGNED, 
5 MSGHSSC BIT (8) ALIGNED, 
5 MSGHMMN BIT (24) ALIGNED, 
5 MSGHDAT CHAR (6), 
5 MSGHTIM CHAR (8), 
5 MSGHTID CHAR (5), 
5 MSGHCON BIT (16) ALIGNED, 
5 MSGHFLGS CHAR (2), 
5 MSGHBMN BIT (24) ALIGNED, 
5 MSGHSSCH BIT (8) ALIGNED, 
5 MSGHUSR CHAR (1), 
5 MSGHADDR BIT (16) ALIGNED, 
5 MSGHLOG CHAR (1), 
5 MSGHBLK BIT (8) ALIGNED, 
5 MSGHVMI BIT (8) ALIGNED, 
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Appendix B Source Statement Library 
Copy Members 

PLlHDR 

TKe PLlHDR member contains a BASED structure detailing the fields 
in the Intercomm message header, and can be used together with the 
address of the input message to reference individual header fields 
directly in the input message area. ADDRESS_OF_INPUT_MESSAGE must be 
declared as a pointer variable and initialized if necessary (see 
Chapter 3). 

DCL 1 MESSAGE_IN BASED (ADDRESS_OF_INPUT_MESSAGE), 
2 MSGHLEN FIXED BIN(15) UNALIGNED, 
2 MSGHQPR CHAR (1), 
2 MSGHRSCH_MSGHRSC BIT (16) ALIGNED, 
2 MSGHSSC BIT (8) ALIGNED, 
2 MSGHMMN BIT (24) ALIGNED, 
2 MSGHDAT CHAR (6), 
2 MSGHTIM CHAR (8), 
2 MSGHTID CHAR (5), 
2 MSGHCON BIT (16) ALIGNED, 
2 MSGHFLGS CHAR (2), 
2 MSGHBMN BIT (24) ALIGNED, (MSGHADDR - Rel 9) 
2 MSGHSSCH BIT (8) ALIGNED, 
2 MSGHUSR CHAR (1), 
2 MSGHADDR CHAR (2) ALIGNED, (MSGHBMN - Re1 9) 
2 MSGHLOG CHAR (1), 
2 MSGHBLK BIT (8) ALIGNED, 
2 MSGHVMI BIT (8) ALIGNED, 
2 MSGHEND /* USER FIELDS START HERE */, 
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Appendix B 

PENTRY 

Source Statement Library 
Copy Members 

The PENTRY member declares and initializes static variables used 
in CALLs through PMIPLI to the named Intercomm system service routines. 
See sample program using PMIPLI CALLs in Appendix D. 

DCL 1 PENTRY STATIC, 
2 ( /*IF OFFSET ODD,TRUE 

INTSORTC 
DWSSNAP 
MAP FREE 
FECMRLSE 
FESEND 
FESENDC 
ALLOCATE 
ACCESS 
MAPURGE 
MAPCLR 
MAP END 
MAPOUT 
MAPIN 
INTUNSTO 
INTSTORE 
INTFETCH 
FECMFDBK 
FECMDDQ 
QWRITEX 
QREADX 
QWRITE 
QREAD 
QCLOSE 
QOPEN 
QBUILD 
SELECT 
RELEASE 
READ 
WRITE 
GET 
PUT 
RELEX 
FEOV 
COBPUT 
MSGCOL 
COBSTORF 
CONVERSE 
DBINT 
LOG PUT 
PAGE 
GETV 
PUTV 

FIXED BIN(lS); 

OFFSET=-(OFFSET+l)*/ 
INIT(99), 
INIT(9S), 
INIT(91), 
INIT(87) , 
INIT(83), 
INIT(79) , 
INIT(7S), 
INIT(71) , 
INIT(67) , 
INIT(63), 
INIT(S9), 
INIT(SS), 
INIT(Sl) , 
INIT(47) , 
INIT(43), 
INIT(39), 
INIT(3S), 
INIT(3l), 
INIT(27) , 
INIT(23), 
INIT(19) , 
INIT(lS), 
INIT(ll) , 
INIT( 7), 
INIT( 3), 
INIT( 4), 
INIT( 8), 
INIT(12), 
INIT(16), 
INIT(20), 
INIT(24), 
INIT(28), 
INIT(32), 
INIT(68) , 
INIT(72) , 
INIT(76) , 
INIT(80), 
INIT(84) , 
INIT(88), 
INIT(92), 
INIT(96) , 
INIT(lOO) ) 
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Appendix C 

INTERCOMM TABLE SUMMARY 

Basic tables are included in the Intercomm release library 
(SYMREL) and must be modified (added to) for each installation. An 
asterisk (*) indicates optional tables which may be generated 
individually at each installation according to application program 
requirements. 

F~-===========~========================================================== 

TABLE or 
CSECT 
Name Description Created by 

SYMREL and 
MODREL 

Member Name 
F~=-===~=~--~===='=~==============================~===--====~~===~= 

BROADCST *Output Broadcast Table BCGROUP macro PMIBROAD 

BTAMSCTS Front End Queue Table SYCTTBL macro BTAMSCTS 
(BTAM/TCAM/GFE only) 

BTVRBTB Front End Verb Table BTVERB macro BTVRBTB 

(User-name) 

CHNGTB 

File 
Description 
Records 
(DESnnnnn) 

IXFDSCTn 

Front End Network 
Configuration Table 

*Change Table for 
Change/Display Utilities 

*Fi1e Descriptions Data 
Set (DESOOO); generated 
by file load utility 
PMIEXLD (for Change/ 
Display Utility) 

File Handler Data Set 
Control Table 

LINEGRP, BLINE 
BTERM macros, etc. 
VCT, LUNIT, 
LCOMP macros, etc. 

DC's 

FDHDR, FDETL 
macros 

IXFDSCTA macro 

FENETWRK 
(BTSAMP) 
(VTSAMP) 

None 

None 

IXFDSCTl 
(50 DDs) 
IXFDSCT2 
(100 DDs) 
IXFDSCT3 
(200 DDs) 

Figure C-1. Table Names and Associated Macro Instructions (Page I of 2) 
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F=======~=~~ --========================~=~=-~=====~====~====F============ 

TABLE or SYMREL and 
CSECT- MODREL 
Name Description 

============~============================= 

KEYTABLE *Display Utility Key 
Transformation Routing Table 

PADDTBLE *Edit Utility Pad Table 

Created by Member Name 
=================F============ 

DC's None 

PADD macro PADDTBLE 

PAGETBL *Page Facility Table PAGETBL macro PAGETBLE 

PMIALTRP *Output Utility Alternate PMIALTRN macro None 
Format Table 

PMIDEVTB Back End Device Table DEVICE macro PMIDEVTB 

PMIFILET *Change/Display File Table GENFTBLE macro PMIFILET 

PMIRCNTB *Output Utility Format Table CSECT PMIRCNTB 

REPORT, LINE RPTnnnnn 
ITEM macros 

PMISTOP macro PMIRCEND 

PMIRPTAB *Output Utility Company/ DC's None 
Report/Terminal Table 

PMISTATB Back End Station Table STATION macro PMISTATB 

PTRNTBLE *Display Utility Symbol Edit PATRN macro None 
Pattern Table 

REENTSBS Subroutine Entries List SUBMODS macro REENTSBS 

REPTAPE *Output Utility Batch Report DC's None 
Table 

SPA/SPAEXT System Parameter Table (SPA) SPALIST macro INTSPA 

SCT Subsystem Control Table SYCTTBL macro INTSCT 
(SCT) 

VERBTBL *Edit Control Table VERBGEN, VERB, PMIVERBS 
PARM, PMIELIN 
macros 

Figure C-l. Table Names and Associated Macro Instructions (Page 2 of 2) 
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Appendix C Intercomm Table Summary 

-==============-~ ~=================== ===========~~==========---=-==== 

Component Name Tables Used 

Change/Display Utility CHNGTB 
File Description Records 
KEYTABLE 
PMIFILET 
PTRNTBLE 

Edit Utility PADDTBLE 
PMIFILET 
PMIVERBS 
PMIDEVTB 
PMISTATB 

File Handler IXFDSCTn 
FAR statements 

Front/End TP Interface BTVRBTB 
Front End Network Table 
BTAMSCTS 

Message Mapping Utilities MMUVTBL 
LOGCHARS 
PMIDEVTB 
PMISTATB 
User-coded Maps 

Monitor REENTSBS 
INTSPA 
INTSCT 
BROADCST 

Output Utility PMIALTRP 
PMIDEVTB 
PMIFILET 
PMIRCNTB 
PMIRPTAB 
PMISTATB 
REPTAPE 
RPTnnnnn (user-coded OFTs) 

Page Facility PAGETBL 

Figure C-2. Components and Associated Table Names 
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Appendix D 

USING PMIPLl 

D.l INTRODUCTION 

PMIPLl was originally developed as an Intercomm service routine 
interface for PL/l F compiled programs. Intercomm (and user) 
subroutines could not be defined as Assembler routines, and therefore 
the function of PMIPLl was to convert the PL/l F parameter list for a 
call to an Assembler routine to a standard Assembler parameter list. 
The PL/l parameter list contained Dope Vectors for all non-arithmetic 
parameters (for character and bit strings). Under the Optimizer 
compiler, the Dope Vectors became Locator/Descriptors, but the basic 
structure (function) is the same. For calls to Assembler routines 
(Intercomm or user), PMIPLl creates a new parameter list with the data 
field addresses from the Dope Vectors (Locator/Descriptors). For calls 
to user PL/l subroutines, the original parameter list is copied and 
passed. All calls to Intercomm and user routines are made via PMIPLl 
which must be declared as follows: 

DCL PMIPLl EXTERNAL ENTRY; 

All called subroutines (Intercomm and user) must be defined by SUBMODS 
macros in the REENTSBS table as discussed in Chapter 9. The subroutine 
to be called is given to PMIPLl via the label of an index code into the 
REENTSBS table, declared as FIXED BIN(lS) and passed as the first 
parameter on the call to PMIPL1, as follows: 

CALL PMIPL1(routine-code-name,parml, ... parmn); 

The SUBMODS definitions for commonly used Intercomm service routines 
are provided in the system release version of REENTSBS. Those for 
other routines and user subroutines have to be added at the end of the 
table. In addition, a copy member PENTRY (see Appendix B) is provided 
which gives the routine code names and index values for the Intercomm 
routines defined in the released REENTSBS. This member is to be copied 
into each program that uses the PMIPLl interface via the following 
statement: 

%INCLUDE PENTRY; 

Labeled index codes for other subroutines may be added to PENTRY or 
declared separately, as described in Chapter 9. Note that the codes 
are absolute displacements (in increments of 4) to SUBMODS base 
definitions in the REENTSBS table. Once entries are added, they should 
never be deleted, new entries are always added at the end. This will 
ease maintenance of program code. 
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Appendix D Using PMIPLl 

Under the Optimizing compiler, since Intercomm and user routines 
can be declared as ENTRY OPTIONS (ASM INTER) and thus will receive a 
standar-d Assembler parameter list for both arithmetic and character 
data fields, the use of the PMIPLl interface is no longer necessary; 
direct calls can be made (see Chapter 3). Note, however, that when a 
pointer variable is passed as a parameter, the address of the pointer 
address is always passed no matter how the called routine is defined. 
Thus Optimizer PL/l subroutines which receive only pointer variables 
and/or arithmetic fields as parameters can be declared as Assembler 
subroutines; the parameter list is the same. If character or bit 
strings are passed, Locators are generated and the Locator address is 
passed if the routine is declared as ENTRY EXTERNAL. For structures or 
arrays. set a pointer variable to the beginning of the area and pass 
that for easy definition of the area in the called routine. 

A sample program which combines the logic of the sample programs 
in Chapter 10, but uses PMIPLl calls instead of direct calls, is given 
at the end of this Appendix. Note that this program is eligible for 
loading above the 16M line under Release 10 (all passed parameters in 
program's DSA except the routine-code-names). Note also that 
fullword - a ligned areas passed as charac ter string variables to 
Interconun routines require use of a DEFINED statement to reference 
subfields in the string (see FHCW and MCW). 

D.2 PMIPLl PARAMETER LISTS 

For programs using PMIPLl under the Optimizing compiler, all 
parameters passed on calls to PMIPLl (except the routine-code-name) 
must be non-arithmetic or pointer variables if the called routine is 
Assembler, that is, Locator addresses for the parameters are passed to 
PMIPL1. When executing under XA or ESA and Release 10, PMIPLl checks 
that each parm passed to the called subroutine is a 24-Amode address. 
PL/l subroutines are defined on the SUBMODS macro in the REENTSBS table 
with the TYPE-PLl parameter. COBOL subroutines should not be called by 
PL/l programs, but if used, they are passed Assembler parameter lists 
by PMIPL1. COBOL subroutines that may be called by Assembler or PL/l 
programs must be defined on the SUBMODS macro with USAGE=REUSE or 
NONREUSE and may not call COBREENT. 

Exceptions to the non-arithmetic parameters for PMIPLl calls for 
Intercomm service routines are as follows: 

MSGCOL 

where 

- three parameters may be passed (instead of one parameter as 
described in Chapter 9) as follows: 

CALL PMIPL1(MSGCOL,message,SPA,return-code); 

message 
SPA 
return-code 

is the same as in Chapter 9 
is the SPA entry parameter 
is declared as FIXED BIN(3l) 
field as the return-code entry 
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CONVERSE - the first parameter must be a 
field, and the second parameter 
field as described in Chapter 8. 

fu11word-a1igned CHAR(4) 
must be a FIXED BIN(31) 

PAGE 

MAPIN 

- the second parameter (page-return-code) must be declared as 
FIXED BIN(31), see Page Facility. 

- the six-parameter form of the call must be used, with the 
label of the input message area (structure), not the 
pointer, passed as the fourth parameter (see Message Mapping 
Utilities - MAPIN call formats). 

When using MMU, because the input message is mapped into the non-based 
symbolic map area in the program's DSA, a call to MAPFREE to free the 
area is not used. See Chapter 4 and compare sample programs in Chapter 
10 and this Appendix. 

Routines called via PMIPLI (even if also via DYNLLOAD for 
dynamically loaded or PL1 subroutines) receive the caller's registers 2 
through 13, thus preserving the PL/1 environment for called PL/l 
subroutines. At entry to the called routine, register 14 points to a 
return address in PMIPL1 (or to return code in DYNLLOAD's save area if 
entry is made via DYNLLOAD), register 15 contains the entry point 
address and register 1 points to the new parameter list set up by 
PMIPLI in an Intercomm storage area acquired by PMIPLI. The 
routine-code parameter is not passed to the called routine. 

To set up the new parameter list, PMIPLI acquires a 
storage area for a 12-byte processing area followed by an 
parameter list area (a larger area is acquired if more 
parameters are to be passed). At entry to the called routine, 
1 points to the 13th byte (4th word) in this area. The first 
are used as follows: 

ha1fword length (in binary) of area 
ha1fword routine-code value passed to PMIPL1 

56-byte 
ll-word 

than 11 
register 
12 bytes 

bytes 1-2 
3-4 
5-8 fu11word containing caller's original register 1 value 

(parameter list address) 
9-12 - fullword containing caller's original return address 

(register 14 at entry to PMIPLI with hi-order byte (bit 
if 31-Amode address) cleared to binary zeros). 

On return to PMIPLl, the caller's original registers 1 and 14 are 
restored to the caller's save area before PMIPLl's parameter list 
storage area is freed. Register 15 in the caller's save area will 
contain a return code from the called Assembler routine if stored there 
by the called routine (or provided via RC parameter on RTNLINK macro), 
see Assembler Language Programmers Guide. On return from PMIPLl, the 
caller's registers 1 through 14 are restored and branch exit to its 
caller is effected via register 14 from PMIPL1. 
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Appendix 0 Using PMIPLl 

STIH LEV I\T 
i 

I ,- INQUIRE ON STOCK/PART FILES FeR MSG RESPONSE LSING PI'IIPLl ., I 

I 

I 
1 0 SQPL 11 PROC 11N_~SG_PTR,SPA_PTR,SCT_PTR,RCI 

CPTIONSII'IAI~,REE~lRA~T)i 

I 
Z 1 0 DCLlIN_MSG_PTR, ,. IN PU T PARI'! 1 -/ 

SPA_PTR, ,- II\PUT PARI' Z ./ 
SCT_PTRI POI",TERi ,. I~PUT PAR II 3 ./ 

I 3 1 0 eCL RC FIXED BINI311j ,. I~PUT PARII " ., 
1 " 1 0 DCL PP'lIPLl EXTERNAL E/oTRYj ,. CEFlr>E PIIIPLl Ell TRY ./ 

/. CECLARE STATIC STCRAGE AREAS ./ 

5 1 0 DCL 1 MAP_NAMES STATIC, ,. FOR CALLS TO ,.~u ./ 
3 10_MAPGRCUP CHARISI INITI'STKSTAl'l, 
3 IO_MAP CHARIS) I"IT('MAPl'), 
3 ERROR_MAP CHARIS) lr>ITI'ERR~AP')j 

6 1 0 DCL 1 FILE_NAMES STATIC, ,- FOR CALLS TO lHE FILE ~AI\eLER ./ 
3 DO_STOCK CHAR(SI INITI'STCKFILE'I, 
3 DO_PART CHARISI I/oITI 'PARIFILE'); 

~INCLUOE PENTRYj ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
7 1 0 DCl 1 PENTRY STATIC, /_ UP DAlE ./ 

Z , '-IF OFFSET ODC,lRLE OFFSET--IOFFSET+l)'/ 
INTSORTC INITI99), /. REl 10 _/ J 
OWSSNAP INITI9~), ,. REL IC ./ 
MAPFREE l"ITI911, 
FECI'RlSE INITle71, 
FESEND INITIS3), 
FESENOC INITli91, 
ALLOCATE INITI751, 
ACCESS 11\111711, 
MAPURGE INITltil, 
MAPCLR INITlt31, 
MAPENO INITI591, 
MAPOWT HdTI5S), 
~APIN INlll51', 
INTUNSTO INITI"7', 
INTSTORE INITI"31, 
INTFETC~ 1"ITI39', 
FECMF08K INITI35', 
FECMOOQ INITI31', 
Q~RITEX INITIZ7" 
QREAOX 1"IT(23), 
Q~RITE INITIIS', 

Figure 0-1. Sample PL/l Program Calling PMIPLl (Page 1 of 15) 
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STI'T LEV liT 

QREAD 
QClOSE 
QOPEN 
QBUIlD 
SELECT 
RELEASE 
READ 
WRI TE 
GET 
PUT 
RElEX 
FEOV 
C08Pl.T 
I'ISGCLJl 
CObSTORF 
CONVERSE 
DBINT 
LOGPUT 
PAGE 
GETV 
PUTV 

FIXED SIIIIlS); 

INITllS), 
INlTlll), 
IIIITI 7), 

1I'\1TI 3), 
INITI 4t), 
IIIlT(8), 
IIIlTIlZ), 
IIIIT(16), 
INITI2C), 
INITI24t), 
IIIlTI2o), 
IIIIT(32), 
INIT(68), 
INlTln)' 
IIIITl7t), 
IIIITI8C), 
INITI84t), 
INITI8o), 
INlTl~Z), 

IIIITIH), 
INITllCO) 

Using PMIPLl 

•••••••••••••••• ,. FOR PI'IIPLI CALLS TO ICC,. AND USER RGUTINES -, 

Figure D-l. Sample PL/l Program Calling PMIPLl (Page 2 of 15) 
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8 
9 

10 
11 
12 
13 
141 
15 
Ib 
17 
18 
19 
20 
21 
22 
23 
ztt 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
H 
35 
3b 
37 
38 
39 
itO 
Itl 
It2 
It3 
It It 
It5 
Itb 
It7 
"'8 
109 
50 
51 
52 
53 
51, 
55 

1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 

Us ing PMIPLl 

XINCLUDE PLILOGCHi ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DECLARE LAN C~ARll) STATIC It-ITI' ')i 
DECLARE UAN~DT CHARll) STATIC It-ITI' ')i 
DECLARE UANSEL CHAklll STATIC It-IT I , ')i 
DECLARE l;ANMDSEL CHARIl! STATIC It-ITI' ')i 
DECLARE UAHSEL CHAXlll STATIC I~ITI' ')i 
DECLARE UAHI'DSEL CHARIl) STATIC It-Ill' ')i 
CECLARE UAX C~ARIlI SUTIC It-Ill' 'I; 
DECLARE UAXl10T CHARI!I STATIC It-ITI' '); 
DECLARE UNN ChARll) STATIC It-ITI' 'I; 
DECLARE UN~~CT ChA"ll) STATIC It-ITI' ')i 
DECLARE UNNSEL CHARll) STATIC It-ITI' ')i 
DECLARE UNNI1DSEL (HARUI STATIC l"ITI' '); 
DECLARE UNHSEL ChA,,(!' STATIC It-lTI' 'Ii 
DECLARE UNHI1CSEL (HAklll STATIC Hd11- '); 
DECLARE UNX CrARlll STATIC 1"11(' '); 
DECLARE UNXMDT ChARlll STATIC I"ITI' "i 
DECLARE PAN CHARll1 STATIC INITI' '); 
DECLARE PAN~CT ChARlll STATIC It-ITI' ')i 
DECLARE PANSEL CHARll) STATIC It-ITI' ')i 
DECLARE PANI1DSEL CHARll) STATIC INITI' ')i 
DECLARE PAHSEL CHARll) STATIC I~ITI' '); 
DECLARE PAHMDSEL CHAR(1) STATIC It-ITI' ')i 
DECLARE PAX CHARll) STATIC INITI' '); 
DECLARE PAXMCT CHARll) STATIC It-ITI' 'Ii 
DECLARE PSN C~ARll) STATIC INITI' '); 
DECLARE PSt.I'DT CHARU) STATIC It-ITI' '); 
CECLARE PSNSEL ChARll) STATIC It-ITI' ')i 
DECLARE PSNPlDSEL CHA"Il) SUTIC I"ITI' 'I; 
DECLARE PSHSEL CHARIl! STATIC It-ITI' '); 
CECLARE PSH~DSEL CHARIl) STATIC HITI' 'I; 
DECLARE PSX C .. ARIll STATIC INnl' _ Ii 
DECLARE PSXMCT CHARI11 STATIC It-ITI' '); 
DECLARE SUPR CHARIll STATIC It-ITI' 'Ii 
DECLARE WRITEl CHARIl) STATIC HITI' I); 

CECLARE ERA5NRIT CHARlll STATIC It-ITI' ')i 
DECLARE ERASNRAL C~ARll) STATIC I"ITI' '); 
DECLARE RMDT CHARll) STATIC I~ITI' 'Ii 
DECLARE RKEY8D CHARll) STATIC I~ITI' 'I; 
DECLARE RI'DTKEYB CHARll) STATIC It-ITI' '); 
DECLARE ALARPI CHARI1I STATIC I"ITI' I); 
DECLARE ALRI'RI1DT ChARll) STATIC It-ITI' ); 
DECLARE ALRMRKEY CHARll' STATIC I"IT(' ); 
DECLARE ALRI1RI1KY ChARlll STATIC I"ITI' ); 
DECLARE PRNTNL ChAKllI STATIC HITI' 'I 
DECLARE PRNTitO CHARll' STATIC It-IT" 'I 
DECLARE PRNTbit ChARI1' STATIC It-IT" ') 
DECLARE PRNT80 CHARll' STATIC I"ITI' I) 

DECLARE PRNLRI1DT CHARll) STATIC I"IT" Ii 

Figure 0-1. Sample PL/l Program Calling PMIPLl (Page 3 of 15) 
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SHIT LEV I<;T 

56 1 0 CECLARE PRItORI"DT CHARll) STATIC ltd TI' , I ; 
57 1 0 CECLARE PRbltRI"CT ChAR III STATIC III IT I' , I ; 
58 1 0 DECLARE PR80RMDT CHAR 111 STATIC III IT I ' , ) ; 
59 1 0 DECLARE PRNLRKE Y CHAR 111 STAllC IIlITl' 'Ij 
60 1 0 DECLARE PRItCRKEY CHARIll STATIC HlTl' , ) ; 
61 1 0 CECLARE PRbltRKEY CHAR (1) STATIC HITI' , I ; 
62 1 0 DECLARE PR80RKEY CHAR(l) STATIC 11l1T1' , ) ; 
63 1 0 DECLARE PRNLRMKY CHAR I l) STATIC III I T I ' , ) ; 
bit 1 0 DECLARE PRItCRMKY CHARIll STATIC HITI' , ) i 
65 1 0 CECLARE PRbltRMKY CHARIl) STATIC HlT I' , ) ; 
66 1 0 CECLARE PR80RP'IK Y CHRllI STATIC HIT1' , I ; 
67 1 0 DECLARE PRhLALkM ChAR III STAllC IIIITI' , ) ; 
68 1 0 DECLARE PRItCALRM CHAR I 11 STATIC Il1lT I ' , I i 
69 1 0 CECLARE PRbltALRI'I CHAR 111 STATIC HITI' , I ; 
70 1 0 DECLARE PR80ALRM Ct-ARllI STATIC IIIITI' , ) ; 
71 1 0 DECLARE PRNLARI'ID nAR III STATIC INITI' , I i 
72 1 0 DECLARE PRltOARI'ID CHARIlI STATIC IIIITI' , I i 
73 1 0 DECLARE PR64ARI'ID CHAR III STATIC IlIlT I ' , ) ; 
H 1 0 CECLARE PR80ARMD (HARllI STATIC IIIITI' 'I; 
75 1 0 DECLARE PRNLARKY Ct-ARIl) ST AT IC INITI' , I ; 
76 1 0 DECLARE PRItOARKY CHAR 111 STATIC INITI' , I ; 
77 1 0 CECLARE PRbltARKY CHAR I 11 STATIC ltd TI' , ) ; 
78 1 0 DECLARE PRtlOARKY Ct-AR(lI STATIC INIT1' , ) ; 
7fI 1 0 DECLARE PRNLAMKY C~AR (1) STATIC lNITI' , ) ; 
80 1 0 DECLARE PRItCAMKY ChARI1I STATIC Ihl TI' , ) ; 
61 1 0 CECLARE PRb4AMKY C .. Ak III STATIC 1 II IT I ' , ) i 
82 1 0 DECLARE PR80AMKY ChAR(l) STATIC IIIIT1' , ) ; 
83 1 0 DECLARE IIULL CHARll) STATIC HIT1' , I ; 
84 1 0 DECLARE NL nARIl) STATIC IlIlTI' , I ; 
85 1 0 DECLARE FF Ct-ARllI STATIC It-lT1' , ) ; 
86 1 0 DECLARE CR ChARIlI STATIC INl11' , ) ; 
87 1 0 DECLARE S I CHARIl! STATIC UdTl' , ) ; 

•••••••••••••••••• , . SYMtl[LlC CEVICE DEPENDANT CHARS " 

Figure D-l. Sample PL/l Program Calling PMIPLl (Page 4 of 15) 
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ST~T LEV hT 

88 1 o 

Using PMIPLl 

,. DECLARE EXTER~AL STORAGE AREA 'J 

eCL 1 IN_MSG BASEC(lN_MSG_PTRI, 
3 IN_HeR, 

lI~CLUDE PLMSGHDi •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
5 MSGhLEN FIXED BI~(15) U~ALI~NED, 

••••••••••••••••• 
3 IN_TEXT; 

5 ~SGrCPR CrAR (1), 
5 MSGrRSCH BIT (8) ALIG~ED, 
5 MSGrRSC BIT 181 ALIG~ED, 

5 MSGrSSC elT (8) jLIG~EC, 
5 MSGrMMN BIT (Z~I ALIG~ED, 
5 ~SGrDAT CrAR (6), 
5 ~SGrTIM CrAR IS), 
5 MSGhTID CrAR (5), 
5 MSGrCUN BIT Il~) ALIG~ED, 
5 MSGrFLGS CrAR IZ), 
5 ~SGrBMN BIT (Z~) ALIG~ED, 
5 MSGHSSCh elT (8) ALIG~EC, 
5 MSGhUSR CrAR (1), 
5 MSGrADDR BIT (101 ALIGhED, 
5 MSGrL~G CrAR 11), 
5 MSGhBLK elT (81 ALIeNED, 
5 MSGhVMI BIT (8) A~IG~ED, 

" ~CT REFERENCED ,/ 

't INPUT ~ILL BE REFERENCED BY ThE FIELD NAMES CF THE SYMBOLIC MAP ., 

Figure 0-1. Sample PL/1 Program Calling PMIPLl (Page 5 of 15) 
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STMT LEV ~T 

Using PMIPLl 

,. DECLARE ~UTOMATIC STORAGE AREAS ., 
~I~CLUDE STKSTATFi ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

89 1 0 DCl 1 MAPl UhALIGhED. 

Figure D-l. 

3 VERBF, 
~ VERBL FIXED BI~ll51, ,. LEhGTH ., 
4 VERBT CHARIl', ,. T~G ., 
4 VERB CHARI41. 

Z PARTNOF, ,'START STRUCTURED SEGrE~T ., 
3 PARTNOL FIXED BINIl51. ,. LE~GTH ., 
3 PARTNOT CHARIl', ,. lAG ., 
3 PARTNO, 

4 FILLER PIC '1419', 
4 RBNBYTE PIC '9', 

Z USEGl, 
3 ~~SNOF, 

4 ~~SNOl FIXED BI~ll51, ,. lEhGlH " 
4 WHSNGT CHARIl,. ,. TAG ., 
4 RHSNO PIC '999'. 

3 PRTDATAF, 
4 PRTDATAL FIXED Blhll51, '* LE~GTH " 
4 PRTDATAT CHARIl,. ,. TAG ., 
4 PRTDAlA CHARI541. 

3 ORDUNTF, 
4 ORDUNTL FIXED BI~ll51, " lEhGTH " 
4 ORDUhTT CHARIl', ,. TAG " 
4 ORDUNT CHAR lSI, 

3 PRTPRCF, 
4 PRTPRCl FIXED BIhll51, " LEhGTH ., 
4 PRTPRCT CHARIl,. ,. TAG " 
4 PRTPRC FIXEC DECI7,41. 

3 R~SLOCF. 
4 RHSLOCL FIXED BIhll51, ,. LE~GTH " 
4 WHSLCCT CHARIl,. ,. T~G ., 
4 WHSLOC CHARIZ31, 

3 STKLEVF, 
4 STKLEVL FIXED Bl~(151, ,. LE~GTH ., 
4 STKlEVT CHARll', ,. T~G ., 
4 STKLEV FIXED DECI71, 

3 lEVDATEF, 
4 LEVDATEL FIXED BI~ll51, ,. LE~GTH ., 
4 LEVDATET CHARll', ,. TAG ., 
4 LEVDATE CHARlijl, 

3 STKORDF, 
4 STKORDL FIXED BI~ll51, ,. LENGTH " 
4 STKORDT CHARll', I' TAG ., 
4 STKORD FIXED DEC(7), 

3 ORDDATEF, 
4 ORDDATEL FIXED BI~1151, " LEhGTH " 
4 ORDDATET CHARIl), "TAG" 

Sample PL/l Program Calling PMIPLl (Page 6 of 15) 
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STI'1 LEV tiT 

4 CRCCATE CHARIB), 
2 FILLER CHAR(1); " E~C OF I'AP ., 

90 1 0 DCl 1 ERRMAP UNALIGNED, 

91 

92 

3 ERR/lSGF, 
4 ERRIISGL FIXED BI~(15), ,. LE~GTH ., 
4 ERRIISGT CHARI1', ,'TAG" 
4 ERRIISG CHAR/SOl, 

2 FILLER ChARI1'; " E~O GF IIAP ., 
•••••••••••••••••• " ~C~-BASEC SYMBOLIC /lAP AREAS " 

1 0 eel 1 MIIU_AREAS ALIGhEO, ,. I'I'U ceNTROl AREAS " 
3 /lIIU_CUII/lY FIXED ~INI31', 
3 /lC B CHAR / 'Ie I, 
3 IICIij U,,"ALIGNED CHAR/4I, 

1 MCIij_REDEF OEF /I/IL_AREAS.rc~. 
5 IICljl ChARIlI, 
5 IIC.2 CHAR III , 
5 /lC1I3 CI1ARI 11, 
5 I1C.4 CHARl1'; 

1 0 eCl 1 FH_AREAS ALIGNED. 
3 FH_DUM/lY FIxeD BI~/3l', 
3 EXTDSCT CHAR/4el, 
3 FHCW UNALIGNED CHARI41, 

1 FHCW_RECEF DEF FH_AREAS.F~CII, 
5 FheWl ChAR(1), 
5 FHCIo2 CHAR Il" 
5 Ft<C.3 CHARIlIt 
5 FHClij4 CHRI1'; 

Figure O-l. Sample PL/l Program Calling PMIPLl (Page 7 of 15) 
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SHIT lEV t.T 

93 1 0 DCl 1 PART_RECORD, ,. 10C BYTE BDA~ RECORD WIThOUT KEYS ., 

95 

9& 
97 
96 
99 

100 
101 
10Z 
103 
10" 

3 P_REC_PAkT_DATA, 
5 P_REC_PIN PIC'(5)9', 
5 P_REC_DES CHARI5~), 
5 P_REC_UNT CHAR(5), 

3 P_REC_PRC FIXED DECI~Al(7,~), 
3 P_REC_~FR_NU~ C~AR(15), 
3 P_REC_FlllER CHAR(17); 

1 0 DCl 1 STOCK_RECORD, ,. eo BYTE VS~M RECORD ., 

1 o 

1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 

DCl 1 

3 OElETE_CHAR ChARlll, 
3 S_REC_KEY_FIElD, 

5 S_REC_ioHS PIC'(3)9', 
5 S_REC_PNO PIC'(5)9', 

3 S_REC_FIllER CHAR(26), 
3 S_REC_STOCK_DATA, 

5 S_REC_WlC CHAR(23), 
5 S_REC_lEY FIXED DECI~~l(7), 
5 S_REC_lDT CHARlb), 
5 S_REC_URD FIXED DECI~~l(7), 

5 S_REC_ODT CHARlb); 

DATE, 
3 ~ONTH 
3 SLASH 
3 DAY 
3 SlASHZ 
3 YEAR 

CHARIZ), 
CHAR(1), 
ChARIZ), 
CHAR(1)' 
CHARIZ) ; 

,. DATE EDITIt.G ., 

DCl CURRENT_FILE CHAR(6); ,. CCt.TAINS FILE NA~E TC BE ACCESSED ., 
DCl ERROR_FLAG FIXED DECI~AL(1) It.ITIC); ,. ERROR FLAG ., 
DCL RBt. CHAR(3); ,. 3 BYTE Ret. FOR BD~M READ *' 
OCl RB"'WORD FiXED 61"'(31); ,. FIELD FOR R8t. CONVERSICN ., 
DCL KEY_FIElU CHAR(6); ,. ~ILl COt.TAIt. YSA~ KEY., 
DCl MAP_GRO~P_A CHARI6); ,. ~lll COt.TAlt. ~~FG~OUP t.AME ., 
DCl MAP_A CHARI6); ,. ~Ill COt.TAlt. ~AF t.AME ., 
DCl ERROR_MAP_A CHAR(6); ,. ~llL CO"'T~It. ERROR MAP NAME ., 
DCl TID CHAR(5); ,. TERMINAL 10 FCR CALLS TO MMU ., 

Figure D-l. Sample PL/l Program Calling PMIPLl (Page 8 of 15) 
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SUT LEV NT 

105 
106 
107 
108 
109 
llO 
III 

112 
113 
IH 

11S 
lIb 
117 
118 

119 
120 
121 
122 

123 

12At 

125 

lZb 

127 

128 
129 

1 
1 
1 
1 
1 
1 
1 

o 
1 
1 
1 
1 
1 
1 

1 1 
1 1 
1 1 

1 2 
1 2 
1 2 
1 1 

1 2 
1 2 
1 2 
1 1 

1 1 

1 1 

1 1 

1 2 

1 2 

1 2 
1 1 

Using PMIPLl 

MAINLINE: DC; 
RC a 0; ,- I~lT T~E I~TERCOMM RETLRN CODE ., 

SAVE TER~INAL-ID FOR MMU CALLS *' 
IhlT ~AP COhTRCL "ORO -, 

TID a MSCHTID; 't 
STRINCIMCw) a I I; 't 
MAP_CROLP_A - IO_MAPGROLP; '* INIT MAP GROLP NAME -, '* INIT MAP hAME *' MAP A a IO_MAP; 
ERROR_MAP_A - ERROR_MAP; '* l~IT ERRCR MAP NAME -, 

CALL PMIPL1(MAPINIMCB,MAP_G~CUP_A,~AP_A,Ih_MSG,MCW,MAP11; 

UNSPECIVERBI - "B; /* hD VERB Ih ThE CLTPUT MESSAGE *' 
IF UNSPECIPARTNCT) A- "B I UNSPEC(~nSNCT) Aa "B 
THEN ,- IhVALlI: l~PUT -, 

DO; 
ERROR_FLAG - 1; 
LEAVE MAINLINE; 

END; 
ELSE 

IF MCwl A- '0' 
ThEN 

DO; 
ERROR_FLAG· 2i 
LEAVE MAINLlhEi 

END; 
STRINGIMCW) - I A'; 

CALL BDAM_READ; 

IF ERROR_FLAG A_ 3 
THEN 

00; 
STRINCIFhC,,) - , 

'* CLEAR FLAG/ATTRIBUTE BYTES -, 

,t IF FILE SeLECTED, RELEASE IT *' 
Ii '* I~IT FhCk FeR CALL TO RELEASE -, 

CALL PMIPLIIRELEASE,E~TCSCT,FhCkl; ,. ALWAYS RLSE THE FILE ., 

END; 
IF ERROR_FLAG A- 0 
ThEN LEAVE MAINLINE; 

,. BDAM REAl: RCUTINE FAIL 1 -, '* YES, LEAVE ThE MAIN LlhE -, 

Figure 0-1. Sample PL/l Program Calling PMIPLl (Page 9 of 15) 
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130 

131 

132 

133 

131t 
13S 

1 1 

1 1 

1 2 

1 2 

1 2 
1 1 

IF ERROR_FLAG A- 3 
THEN 

DO; 
STRING(FMCwl - , 

Using PMIPL1 

'* IF FILE SELECTED, RELEASE IT ./ 

'; /* l~IT FMC~ FOR CALL TO RELEASE '/ 

CALL PI'IIPL1IRELE'SE,EXICSCTtFMCW); ,t ALWAYS RLSE THE FILE */ 

END; 
IF ERRCR_FLAG A- 0 
THEN LEAVE MAINLINE; 

,t VSAM READ R[UTINE FAIL? */ '* YES, LEAVE T~E ~AIN LINE */ 

130 1 1 
/* ALL FILE I/O IS CO~PLETEt SEND A~ CLTP~T MESSAGE t/ 

137 
138 

139 
litO 
lit! 
lit 2 

lit 3 

lit It 

lItS 

lito 

IIt7 
11t8 
11t9 

1 1 
1 1 

1 Z 
1 2 
1 Z 
1 1 

1 1 

1 1 

1 2 

1 2 

1 2 
1 2 
1 1 

Figure D-1. 

STRlhGIKCWI -' '; /. 11'011 /'lAP COhTROL WORD t, 
CALL PMIPL1(I'IAPOUT,~CBtI'lAP_GR[~P_A,~AP_A,MAP1,MCh,TICI; 
IF I'ICW1 A- '0' /* rAPC~T FAIL 1 *' 
THEN '* YES *' DO; 

ERRCR_FLAG - Zj 
LEAVE MAINLINE; 

END; 
STRINGIMCWI - 'Q '; /. ~APEND WILL Q T~E OUTP~T MESSAGE */ 

CALL PMIPL11I'1APEND,~CB,I'IAPI'MCW)j '* OUMI'IY SECOND PARAMETER */ 

IF MCW1 A_ te" 
THEN 

DO; 
ERROR_FLAG· 2j 

'* MAPEND FAIL ? *' 
,. YES *' 

CALL PMIPL11I'1APURGE,~Ce); 

LEAVE I'IAINLINE; 
ENDj 

END I'IAINLINEj 

Sample PL/I Program Calling PMIPL1 (Page 10 of 15) 
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J 

511'11 LEV "T 

150 1 0 SELECT 'ERRCR_FLIoG' ; 
151 1 1 WI-E~ , 0 1 i /. OK, "C ACTIG" ., 
152 1 1 WhEN 'U ,. INVALID It\PuT ., 

COi 
153 1 2 ERRI'ISG · , lt~ 'tAL Ie CA lA: PART"C t 'ohSNC I'IUST BE "U~ERIC'; 

15" 1 2 CALL SENI:_ERR_IISGi ,. SE/IoC Tt-.E ERRGR ~ESSAGE ., 
155 1 2 END; 
15b 1 1 wt-.EN , 2 ) ,. /'IIIU FAILURE ., 

OGi 
151 1 2 RC • 12; " ltoTE ~ C el'/' SENCS At. ERROR ~ESSAGE" 
158 1 2 END; 
159 1 1 \oj hEN '31 ,. NO CC ., 

DOi 
1bO 1 2 ERRI'ISC · 'NO COORD FeR FILE SELECTEe'; 

161 1 2 CALL SEt.D_ERR_IISGj ,. SENC TI-E ERRQR ~ESSAGE ., 
162 1 2 E~D ; 
163 1 1 liMEN , " ) ,. 10 ERRCR ., 

DO; 
16" 1 2 ERRI'ISG • '1/0 ERRCR CURING FILE ACCESS, TRY AGAI",'; 

IbS 1 2 CALL SHD_ERR_IISG; ,. SE"D ThE ERROR I'IESSAGE ., 
166 1 2 END; 
167 1 1 WHEN , 5 ) ,. RECCRC r-.c T FeUND '1 

DOi 
168 1 2 ERRI'ISG · 'RECORD HT FGU/IoC'j 

169 1 2 CALL SEt.D_ERR_I'ISG; " SE/IoO ThE ERRCJR I'IESSHE ., 
170 1 2 E~C; 
171 1 1 E~O; 

172 1 0 RETURN; 

Figure D-l. Sample PL/l Program Calling PMIPLl (Page 11 of 15) 
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SHIT LEV hT 

173 1 0 BDAM_READS PROC; ,t READ 8006/'1 FILE BY RBN ., 
17~ 2 0 RBNwORD· RBNBYTE; 't CO~VERT DIGIT TO BI~ARY ., 
175 2 0 UNSPECCRBNl· SlBSTRCU~SPECC~B~wORD),q,2~l; ,. /'lUST BE 3 BYTES ., 
17b 2 0 CURRENT_FILE· DO_PART; '* FILE TO SE ACCESSED ., 
177 2 0 STRINGCFHCw).' '; '* INlT FILE t-,6110LER CCNTROL 1i0RD ., 
178 2 0 UNSPECCEXTOSCTl· I'B; '* INIT FILE t-~/IDLER CCNTROL BLOCK *' 
179 

180 

181 
182 
183 
18~ 

2 0 

2 0 

2 1 
2 1 
2 1 
2 0 

185 2 0 

18b 2 0 
187 2 1 
188 2 1 

189 2 2 
190 2 2 
191 2 2 
192 2 1 

193 2 2 
l'H 2 2 
195 2 2 
19b 2 1 

197 2 2 
198 2 2 
199 2 2 
200 2 1 
201 2 1 
202 2 0 

203 2 1 
20~ 2 1 
205 2 1 
20b 2 0 
207 2 Cl 
208 2 Cl 
209 2 0 

CALL PMIPL1CSELECT,EXTCSCT,Ft-Cw,CLRREIIT_FILEl; ,. SELECT FILE *' 

IF FHC~l • '9' 
THEN 

DO; 
ERROR_FLAG. 3; 
RETl.RN; 

END; 
STRINGCFhCWl • I , . • 

,t SELECT ERROR 1, NO CO ., 

,. SELECT OK, IIIIT FHCW FOR READ*' 

CALL PMIPLl(READ,EXTOSCT,Ft-C~,PART_RECURD,RBlIl; ,. BOAM RD BY Rfll *' 

SELECTCFHCW1); 
WHENC'O'); 
WHENC'l'l 

DO; 
ERROR_FLAG • ~; 

RETURN; 
END; 

WHEN C ' 2 ' I 
DO; 

ERRO R_FLAG • 5; 
RETURN; 

END; 
WHENC'9'1 

DO; 
ERROR_FLAG - 3; 
RETuRN; 

END; 
OTHERWISE; 
END; 

'* ChECK RE~O RETURN CODE *' '* OK, DC NGTHIIIG *' 
'* I'D ERReR *' 

't RECCRC IICT FuUIIO ., 

'* SELECT FAILED *' 

IF STRINGCP_REC_PIN' A_ STRIIIGCPARTIICI 
THEN 

,. RECORD PART-GIVEN PART1 ., '* lie, PART /lGT FOUND *' DO; 
ERROR_FLAG - 5; 
RETuRN; 

END; 
PRTDATA • P_REC_DES; 
ORDUNT • P_REC_UNTj 
PRTPRC • P_REC_PRCj 
END BDAM_READ; 

,. PART DESCRIPTION TO 1'0 MAP *' 
,. L~ITS Tt I'D /'lAP ., 
,. PART PRICE TO I't !'lAP *' 

Figure D-l. Sample PL/l Program Calling PMIPLl (Page 12 of 15) 
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Appendix D Using PMIPLl 

ST/H LEV NT 

210 1 0 YSAI'I_READ: PR CC ; " READ YSAI' FilE BY KEY ., 
211 2 0 lINSPEC(ExTDSCT) . , 'I! ; ,t Iti IT ExTCSCT ., 
212 2 0 STRING(FI1C~1 · • , . , " I t. IT FHW ., 
213 2 0 CURRENT_FILE • DO_STOCK; ,. F I l E TO BE SELECTED " 2l't 2 0 S_REC_WH S • WI1SNO; ,. Io.,S,,-' IS PART OF THE KEY ., 
215 2 0 STRING(S_RcC_PNO) • STRING(PAR1~CI; " PARHC IS PART CF THE KEY " 21b 2 0 KEY_FIELD . STRI~G(S_REC_KEY_FIELDI; " TH E ~ SA" KEY " 
217 2 0 CAll P/'IIPl1(SELECT,EXTCSCT,F~(~,CLRRENT_FILEJ; ,. SELECT VSA,. FILE ., 
218 2 a IF FHCWI . 'q' ,t SELECT FAll 1 " THEN ,4 YES " DO; 
219 Z 1 ERROR_FLAG · 3; 
ZZO Z 1 RETURN; 
ZZl 2 1 END; 
2Z2 2 0 STRINGIFHCRI · , , . , " I t. IT HCW Fell. READ ., 
223 2 0 CALL P"IPl1(GETv,ExTDSCT,Fh(W,STOCK_RECCRC,KEY_FIELDI;,t RD BY KEY 4, 
22" 2 0 SELECT (FHC",ll; " CI-~ EC K (EH RETl.RN COCE ., 
225 Z 1 WHEN('l') ,. 1'0 E~ROR '/ J DO; 
ZZb Z Z ERRCR_FlAG · " ; 2Z7 2 Z RETvRN; 
2Z8 Z Z END; 
ZZ9 Z 1 WHEN('Z'J " RECCRO "OT FCUND 4, 

DO; 
230 2 Z ERROR_FLAG · 5 ; 
231 2 Z RETURN; 
232 2 Z END; 
233 Z 1 WHEN('q') " I"YALIC REQLEST " DO; 
2H 2 Z ERROR_FLAG • 3 ; 
235 Z Z RETURN; 
23b 2 Z END; 

Figure 0-1. Sample PL/l Program Calling PMIPLl (Page 13 of 15) 
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Appendix D 

(." 

SHIT LEV NT 

237 2 1 

238 2 2 
239 2 2 
2ltO 2 Z 
21tl 2 Z 
2lt2 2 2 
21t3 2 2 
Zit It 2 2 
2lt5 2 2 
2ltb 2 2 
21t7 2 2 
2lt8 2 2 
2lt9 2 Z 
250 2 2 
251 2 1 
252 2 0 

Figure D-1. 

Using PMIPL1 

WHEN('O'I " SLCCESSFlL ACCESS " 
DOj " REC[RD FIEL[;S TC 110 MAP " 

WhSLOC • S_REC_RLCj 
STKLEV. S_REC_LEVj 
MONTH. SUBSTRI(S_REC_LCT),1,2Ij 
DAY· SUBSTRIIS_REC_LC11,3,2Ij 
YEAR· SUbSTRIIS_REC_LC11,5,2Ij 
SLASHl, SLASH2 • "'j 
LEVDATE • STRlNGlDA1Elj 
SlKORD • S_REC_CRDj 
MONTH· SUBS1RIIS_REC_CC11,1,2Ij 
DAY. SlBSTRIIS_REC_CC11,3,2Ij 
YEAR • SUBSTRIIS_REC_CCTI,5,2Ij 
ORDDATE • STRINGIDATElj 

ENDj 
ENDj /, END CF GETV PReCESSING " 
END VSA"_READj 

Sample PL/1 Program Calling PMIPL1 (Page 14 of 15) 
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Appendix D 

SHH LEV NT 

253 
25't 
255 

25b 

257 

258 
259 

260 

262 

263 
26't 
265 
266 

267 

268 

1 0 
2 0 
2 a 

2 0 

2 a 

2 1 
2 1 

2 1 

2 1 

2 2 

2 2 
2 2 
2 1 
2 0 

2 0 

1 0 

Using PMIPLl 

SE~D_ERR_M5G: PROC; 
STRINGIMCW) .' '; ,. I~IT MAP CC~TRCL WORC *' 
UNSPECIMCBI • "~; ,. CLEAR ~AP CC~TRCL BLOCK ., '9 MAP THE ERROR ~ESSAGE *' 

IF /'ICw1 • '0' 
THEN 

DO; 
STRI~GIMCW) • , C 
/'\CW3 • RRITEl; 

, . , 
'* SlCCESSFlL I'IAPOvT ? ., 

'* YES *' 
'* C CPTIC~ FCR /'\APE~D *' '* ~CT EKASE-wRITE " 

CALL PMIPL11I'1APENOt~CBtMAPlt~C .. ); '* SE~D THE MAPPED MESSAGE ./ 

IF Mcwl ... '8' 
THEN 

DO; 

'* MESSAGE ClEUED CK 1 ., '* ~c ., 

CALL P/'\IPLIIMAPlR~Et~CB); ,. PlRGE /'I/'IU .. ORK AREA ., 

RC • 12; 
END; 

ENOl 
ELSE 

RC • 12; 
END SE~D_ERR_/'\SG; 

END SCPL1; 

'* I~TERCC~/'\ SE~CS A~ ERROR MESSAGE ./ 

'* I'IAPOLT FAILED, IC SENDS A ~ESSAGE " 

L ______________________________________ ~ 
Figure D-l. Sample PL/l Program Calling PMIPLl (Page 15 of 15) 
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APPENDIX E 

SAMPLE PL/l SUBROUTINE INTERFACE PROGRAM 

E.l INTRODUCTION 

The routine listed below can be used to interface a PL/l program 
to a user subroutine when either is dynamically loadable. Declare it 
in the calling PL/l program as ENTRY EXTERNAL for calling Pl./l 
subroutines. The called subroutine must be defined to the REENTSBS 
table via a SUBMODS macro coded with the LNAME parameter in USRSUBS. 
On the PL/l program call to BINTFAC, the first parameter must be the 
label of the 8-character (low-order blank padding, if needed) name 
(same as for LNAME parameter) of the desired subroutine (name in DSA if 
caller is loaded), the other parms (if any) are passed on to the 
subroutine. To use this routine, include it in the Intercomm linkedit 
for resident callers, link it with caller when calling program is 
loaded. Note that this routine preserves the PL/l environment for the 
called subroutine by passing the caller's registers (except 0, 1 and 
15) . Return from the subroutine is directly to the PL/l caller (via 
the 3l-Amode interface when needed). 

BINTFAC TITLE 'BINTFAC - PL/l SUBROUTINE INTERFACE' 
BINTFAC2 CSECT 

ENTRY 
DC 

BINTFAC DS 
REGS 

BINTFAC 
C'BINTFAC' ,AL1(7) 
OH 

SAVE ( 14 , 12) , , * 
LR R2,R15 
USING BINTFAC,R2 
SLR R15,R15 
ICM R15,7,1(Rl) 
TM O(R1S),X'CO' 
BNZ NAMEADOK 
L R1S,0(,R1S) 

NAMEADOK DS OH 
LR RO,R15 
TM 0(Rl),X'80' 
BZ MOREPARM 
SLR Rl,Rl 
B PARMSOK 

MOREPARM DS OH 
LA Rl,4( ,Rl) 

PARMSOK DS OH 

ID FOR PL/l 

SAVE CALLER'S REGISTERS 
ESTABLISH BASE REGISTER 

CLEAR 
LOAD NAME ADDRESS 
POINTING TO ALPHA CHARACTER? 
YES - BINTFAC DCL OPTIONS(ASM) 
LOAD NAME ADDRESS FROM LOCATOR 

PUT NAME ADDR IN RO FOR MODCNTRL 
ONLY ONE PARM PASSED? 
NO 
CLEAR - NO OTHER PARMS 

BUMP PARM LIST POINTER 

MODCNTRL ACTION=LINK, MODNAME= (0) SET UP FOR CALL 
ORG *-2 OVERLAY BALR INSTRUCTION 
L R14,12(,R13) RELOAD CALLER'S RETURN ADDRESS 
1M R2,R12,28(R13) RELOAD REST OF CALLER'S REGS 
BR R1S NOW GO TO DYNLLOAD 
LTORG 
END 

Figure E-l. Sample PL/l Subroutine Interface 
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ACCESS function (DFA) 
ADABAS data base 
ALLOCATE function (DFA) 
ALLOCATE PL/1 statement 
Alternate Format Table 
Alternate Index (VSAM) 
Alternate Path processing (VSAM) 
AMODE 1inkedit parameter 
Application programs. 

See Subsystems. 

110 
15,52 

110 
45 

206-207 
71 
71 

46,197 

AMP parameter (VSAM JCL) 
Arithmetic variables 
Assembler Language 

67,74 
31,46.3-4,210 

16,34,46.3,90,95,104-105,110-110.1 
AUTOLOK feature 94 
Automatic storage 41,54,56,57,107 
AUTOMATIC variables 16 

--and File Handler 53-54 
--and HVS/XA 46.2 

Back End--defined 11 
Back End Device Table. See Device 

Table. 
Back End Station Table. See 

Station Table. 
Backout-on-the-Fly 
BASED parameter (MAP macro) 

--and symbolic map definitions 
BASED vs NONBASED parameters 
Batch execution 
Batch Report Table (REPTAPE) 
BCGROUP macro 
BDAM access method 

6,34 
47,133 

111,211 
46.3 

1,3,30 
206-207 

205 

--DCB 64 
--DD statement parameters 52 
--and exclusive control 57 
--and File Handler Option Codes 65 
--and File Handler Parameters 54 
--and File Handler return codes 66 
--sample inquiry programs 111,169 
--service routines 51,64 

BDW. See Block Descriptor Word. 
BEGIN-blocks (PL/1) 
Binary table search 
BISAM access method 

--DD statement parameters 
--and exclusive control 
--and ISAM/VSAM compatibility 
--processing 
--return codes 
--service routines 

BINTFAC subroutine interface 
BLDL parameter (SUBMODS macro) 

45 
30,110 

52 
57 
74 
62 
63 

51,62 
227 

46 

INDEX 

229 

BLDL parameter (SYCTTBL macro) 46 
BLHOT module 29 
BLINE macro 205 
Block Descriptor Word 61 
Broadcast Group 20,75,101,107 
Broadcast Table (PMIBROAD) 205,207 
BROADCST. See Broadcast Table. 
BSAM access method 51-52,57,60-61 
BTAM 11 
--simulator 111,129-131 
--switched devices 21 

BTAMSCTS. See Front End Queue Table. 
BTAMSIH module 131 
BTERH macro 205 
BTSAMP table 205 
BTVERB macro 

--and BTVRBTB 
--and editing 
--and priority 
--and sample subsystem 
--and subsystem codes 
--table summary 

17,18 
35 
21 

130,132,168 
18 

205 
BTVRBTB. See Front End Verb Table. 

Cancelled messages 
Change/Display Utility 

--described 

34,46.1 

16 
--and formatting required, 

fixed text messages 
--and message switching 
--and Output Utility 
--and sample subsystem 
--tables used by 

Change Table (CHNGTB) 
Checkpointing 

76-77,167 
42 

76-77 
167 
207 

167,180,205,207 
6,28 

CHNGTB. See Change Table. 
Closing files 51,52,57 

91,210 COBOL subroutines 
COBPUT module 
--calls to· 
--error recovery 
--function 

39,97 
98 
39 

--and message flow using EDIT 
and OUTPUT 

--and message queuing 
--and message switching 
--and Output Utility 
--return codes 
--and sample inquiry 

24 
97 

35,42,99-100 
76 
98 

subsystem 112-125,169-178 
--and subsystem logic using 

EDIT and OUTPUT 37 



COBSTORF module 100 
16,93-94,101 

Table 206-207 
41,46.1 

Go~ands (Intercomm) 
c.o~panY/Report/Terminal 
Constants, defining 
Conversational subsystem. See 

Subsystems, conversational. 
Conversational time-out 
.. (FrqntEnd) and FESEND 

CONVERSE 
~-automatic time-out 
~-ca11ing format 

102 

88,90-92 
90 

--and conversation implementation 
options 81 

88 
88,92 

88 
90 

90,211 

--described 
.' ':'-and ISA 

.: ~ and MVS/XA 
--and PL1LNK 
--and PMIPLl 

"- -return codes 
·..;.;;subsystem logic using 
CONVERSION condition (PL/1) 
COUNT PL/1 execution parameter 
CREATEGF utility 
CR.EATSIM utility 

--JCL for 

D~ta Base interface 
D~ta conversion 

91 
89-91 
45,46 

38 
64 

129-130 
134-135 

15,52,110 

--and subroutine calls 46 
Data Set Control Table 17 
Data Set Name Sharing (VSAM) 67,71 
Data strings 15,84,86 
Dataspeed 40 terminal 21,49 
DBINT function 110 
DBMS support 15,24,34,52,110 
DDQ. See Dynamic Data Queuing. 
Debugging program problems 129 

See also DYSSNAP Facility. 
DEFINED PL/1 statement 41,210 
DESOOO data set 167,205 
Device control characters 49 
DEVICE macro 206 
Device Table (PMIDEVTB) 17,101,206-207 
DFA. See Dynamic File Allocation. 
Dispatcher 12,104,110,129 
DL/I data base 15,52 
DdpeVectors (PL/1-F) 209 
QSA. See Dynamic Storage Area. 
DSCT. See Data Set Control Table. 
DS,N option. See Data Set Name Sharing. 
qwnP$ 129 

230 

DYSSNAP Facility 
--coding format 
--described 
--examples 
--parameters 

46.2 
46.1 
46.3 
46.2 

Dynamic Data Queuing 
--and conversational 

--described 

subsystem 
81,86-87 

15 
--and Front End Data Queuing 107 

47 
22,30 

110 
86 

30,86-87 
15,110 

6,34 
18,39,131,168 

88,92 
30,95 

197 
46-46.1,95 

--and Message Mapping Utilities 
--and segmented input messages 
--subroutine entry names 
--types of queues 
--use of 

Dynamic File Allocation 
Dynamic file backout 
Dynamic loaded subsystems 

--and CONVERSE 
--and dynamic linkedit 
--linkedit of 
- -and MVS/XA 

Dynamic Storage Area (DSA) 
--and CONVERSE 90 
--and DYSSNAP Facility 46.1-46.3 
--and File Handler 54 
--and intersubsystem queuing 97 
--and MVS/XA storage 46-46.1,54 
--and order of data fields 46.2 
--and PMIPL1 210 
--and Reentrant Subsystems 16 
--and SPAC parameter (SYCTTBL) 18 
--and subroutine interface 227 

DYNLLOAD module 46,106,211 
--and mode switching 105 

ECHOPLl sample subsystem 
ECT. See Edit Control Table. 
EDIT. See Edit Utility. 
EDIT parameter (BTVERB macro) 
Edit Control Table (PMIVERBS) 
--associated components 
--described 
--macros 
--and message flow using EDIT 

and OUTPUT 
--and required fields 
--and subsystem testing 
--and USRVERBS 

Edit subroutines 

43-44.2 

35,37 

207 
49 

206 

24 
50 

167,180 
167,180 

49 

J 



Edit Utility 
--concepts 
--and CONVERSE 
--function 
--message flow using 
--and message switching 
--and MSGHUSR field 
--processing results 
--and sample subsystem 
--subsystem logic using 
--and subsystem testing 
--tables used by 
- -using 
--and verb message 

14,49 
91 
14 

24-25 
42 
21 

49-50 
169 

37-38 
167,183 

17,207 
49-50 

identifier (MSGHVHI) 35,42,183 
ENTRY EXTERNAL 39,210,227 
ENTRY OPTIONS 39,95,110,200,210 
Entry sequenced data sets 54,67,69 
Error messages 

--and calls to service routines 
--and conversational subsystems 
--and debugging 
--and Edit Utility 

ESA. See MVS/XA. 

55 
79 

129 
50 

ESDS. See Entry sequenced data sets. 
ESS. See Extended Security System. 
Exclusive Control 

--and File Handler Control Word 
--for non-VSAM files 
--processing (file/record) 
--releasing (file/record) 
--and resource control 
--and Store/Fetch 
--for VSAM files 

EXEC JCL statement parameter 
EXTDSCT. See External DSCT. 

53 
57-59 
57-58 

59 
110.1 

85 
70 

131,168 

Extended Security 

EXTERM macro 
External DSCT 

System 
15,29,110-110.1 

110.1 
53-54,56-57,59,68 

FAR. See File Attribute Record. 
FDETL macro 205 
FDHDR macro 205 
FDR. See File Description Records. 
FECM. 106 

See Front End Control Messages. 
FECMDDQ. See Front End Data Queuing. 
FECMFDBK. See Front End Feedback 

Messages. 
FECMRLSE. See Front End Queue Release. 
Feedback codes (VSAM) 70,73 

231 

FENETWRK table 
FESEND 

--described 101-102 
--and conversational time-out ' ,102 
--and CONVERSE time-out message 90 
--and FESENDC entry point 94,101 
--and Front End Control Messages 106 
--and Front End Feedback Messages ~108 
--and Front End Queue Release 102,i08 
--function 14~35 
--and INTERLOG log codes 27:29 
- -and LOCK/UNLK commands 94 
--and message flow using EDIT 

and OUTPUT 
--and message 
--and message 

24-25 
flow using MMU 22-23 
header altering 21,,491.42 

--and Message 
Utilities 

--and MSGHRSC 
--option codes 

Mapping 

and MSGHRSCH 

--and Output Utility 
--return codes 
--and subsystem coding 
--and subsystem logic ~sing 

,22-2'~ ,47 
40 

1.02 
24-25,38,75, 

" ,102; 
, 35 .. -4,0, 

EDIT and OUTPUT 38 
--and subsystem logic using MHO 36 
- -and VTAM 102, lQ~8, 

FESENDC entry point 94 ,lOl-1.0Z .106,10.8' 
FETCH function 84-85' 
FETCH PL/1 statement . 45; 
FHCW. See File Handler Control Word. 
FILE PL/1 statement 52 
FILE command 56,57; 
File access. See File Handler. 
File Attribute 

Record 17,51,56,61,62,67,71,207 
File Description Records 76,167,205,207 
--illustrated 1Sf 

File Handler 
--access methods supported 
--and Automatic Storage 
--and batch execution 
--and closing a file 
--control areas 
--and CONVERSE 
--described 
--and direct access files 
--and DSA 
--error checking 
--exclusive control 

- -non- VSAM files 
--VSAM files 



:-general concepts 
--and indexed:sequential files 
--.nd ISA 
- -and ,ISAH/VSAM compatibility 
~:~nd message flow using EDIT 

51-52 
62-63 

53 
74 

.. and OUTPUT 24-25 
--and message flow using MMU 22-23 
-. .,.a!ld MVS/XA 46,54-57 
--,p~rameters 53-54 
--and PENTRY 54 
--~nd PMIPLl 54 
;-re,turn codes 53,55-56,59-60,63,66,73 
-.-and sample inquiry subsystem 111 
.--SELECT and RELEASE functions 56 
--.nd sequential access files 60-61 

.. -~;Servil=:e routines 51,54- 55 
--an~ S~~tic Storage 54 
,,-subsystem processing 52-53 
'- '·:tables used 205,207 
--and undefined record format 61 
,.-and variable length records 61 

;.;-- and V,SAM 59 , 67- 73 
File Handler Control Word 
<~and closing a file 
,.:. -described 
>,.,a,n~ direct access files 
, .. -and exclusive control 
~~a~d indexed sequential files 
--and ISAM/VSAM compatibility 

57 
53-54 
64-65 

57 
62 
74 
55 
61 

--return codes 
,',; -and undefined records 
--and VSAM files 

File Handler Data Set Control 
Table 

File Recovery feature 
File Table 
FLOW PL/l execution parameter 
Flushed messages 
Format Description Record. 

69-73 

17,205 
6,51,103 

206-207 
38 

21,29 

" ,See File Description Records. 
F.REE PL/l statement 
F,ront End 

--defined 
--~nd TP queuing interface 

Front End Control Messages 
:- -and FE SEND 

codes 
Data Queuing 

45 

11 
12 

106-109 
101 
106 

30,107,108 
:-:--Feturn 
Frant End 
~'ront End 
~rqnt End 

Feedback Messages 
Network Configuration 

107-108 

Table 
E~ont End Queue Release 

17,205,207 
102,108-109 

232 

Front End Queue Table (BTAMSCTS) 
205,207 

Front End Verb Table (BTVRBTB) 
--and AUTOLOK 94 
--creation of 17,205,207 
--and CONVERSE 90-91 
--and editing 37,49 
--function 17-18 
--and message processing (VMI) 35 
--and USRBTVRB 18,130,132,168 

GENFTBLE macro 
GET service routine 
--calling format 
--and exclusive control 
--function 

206 

--and indexed sequential files 

60,62 
57-59 

51 
62 

70,74 --and ISAM/VSAM compatibilty 
--and sequential access files 60-61 

52 
110.1 

--and subsystem processing 
GETDATE macro 
GETV service routine 
--calling format 
--and exclusive control 
--and FHCW reason codes 
--function 
--and subsystem processing 
- -and VSAM files 

67-68,72 
70 
70 
51 
52 

--and VSAM processing options 
67-68 
69-71 

HEAP PL/l execution parameter 
HPRTY parameter (BTVERB macro) 

38 
21 

lAM access method 
IBM 2740 Terminal 
IBM 3270 Display Station 

--and simulation testing 
ISMB .... PL/l routines 
ICOMLINK macro 
IDMS data base 
IJKDELAY service routine 
IJKPRINT service routine 
Indicative dumps 
Initial Storage Area (ISA) 

--and CONVERSE 
--and DWSSNAP Facility 
--and File Handler 
--and Reentrant Subsystems 
--and REPORT option 
--and SPAC parameter 
--and subsystem coding 
--and user subroutines 
--and variables 

52,54 
21 

21,49,131 
130 

105-106,198 
136,185 

15,52 
30,110.1 

30 
129 

88,92 
46.1-46.3 

53,56,57 
16 
38 

18,41 
41 

38,105 
41,45 

J 

J 



INTDEQ macro 
INTENQ macro 
INTERCOMM environment 
INTERCOMM tables 

110.1 
110.1 

9-15 
17,205-207 

--REENTSBS subroutine table 
39,95-97,206 

INTERLOG file 26-29,103,161-166,191-196 
--JCL for 138 

INTFETCH function 110 
INTLOAD module 
--defined 
--JCL procedures 

39 
197-198 

--and loadable programs 105-106 
46-46.1,95 

106,197 
95 

130 
110.1 

18,130,167,206 
18,130,132,167,180 

109-110 
110 
109 

82-83,206 

- -and MVS/XA 
--and PLIV 
--and service routine calls 
--and testing a subsystem 

INTPOST macro 
INTSCT module 

--and USRSCTS 
INTSORT Facility 
--return codes 

INTSORTC entry point 
INTSPA module 
INTSTORE function 
INTTIME macro 
INTUNSTO function 
INTIlAIT macro 

110 
110.1 

110 
110.1 

ISA. See Initial Storage Area. 
ISAM (see also BISAM and QISAM) 
--access by File Handler 52 
--File Handler processing 62 
--File Handler return codes 63 
--File Handler service routine 

parameters 
--and VSAM 

ITEM macro 
IXFCHKPT module 
IXFDSCTA macro 
IXFDSCT1/2/3/n 

54 
67,70,73,74 

206 
28 

205 
205,207 

IXFLOG (File Recovery logging) 28 

JCL 
--CREATSIM utility 
--DD statement for File Handler 
--for direct access files 
--for indexed sequential files 
--for ISAM/VSAM compatibility 
--PL/1 procedures 
--sample simulation Mode 
--sample Test Mode 
--for VSAM files 

134-135 
51-52 
64-66 

62 
74 

197 
136-138 
185-187 

67,187 

233 

JOBCAT DD statement (VSAM) 
Journa1ing. See Logging. 

Key Table (Change/Display) 
Key sequenced data sets (VSAM) 
KEYCREAT utility 

131 

206.;.207 
54,67,71 

61+ 
KSDS. See Key sequenced data sets. 

LANG parameter (SYCTTBL macro) 
LAYOUT macro 

1'8',46 
, 1U),l 

t"'l <r ;. I' 

LCOMPmacro :. :"~05 
LIBELINK procedure 132,180 
LIMCT parameter (JCL) ',5'2',64 
LINE macro 206 
Line contro16-7 
LINEGRP macro r :::'2~5 

Linkedit 130,136-137,168,185'-18-0',197 
- -and MVS/XA45:, 95",197 

LKEDT procedure 1:l1'; r86 
LNAME parameter (SUBMODS macro) , .1' 

46,104-106 
LOAD command . '30 
LOADNAM parameter (SYCTTBL macro) 18 , 4-6 
Locator/Descriptors .. 209·'2'10; 

- -and PL1LNK parameter (SYCTTBL) "'19 
- -and pointer variables ,-31/,'46',3 

LOCK command :g~-~4 
Log Analysis utility ,21',2'6 
Log codes 26-29,46,1,'103 
Logging, See INTERLOG file, LOGPl1T:'-
LOG CHARS table 207 
LOGPROC module 28 
LOG PRINT utility '21,Z6 

- - sample JCL for H'S.· 
- -sample printout 161-166,191-1,9,6, 

LOGPUT module ,. '. 
- -calling format 
--function 
--and INTERLOG entries 
--and user entries to 

INTERLOG 
LOGTROUT table 
LSR (pools) option (VSAM) 
LUNIT macro 

10\3 
~; l~;:i 

28 l2rif: 

Macros (Intercomm) 
--for features i'110.1 
- -for tables 205:-:'206 

HAPCLR func t ion . :lrd 
HAPEND function 34,3&,481108;lr61 
HAPFREE function . :1t6 
HAPIN function '5;' .b': 

36,46,3,47,48 , 110';11.l?:~~1 



,t f 

~:P(,)VT func t ion 
kApURGE functi6n 
1fe~sage" Collection 
u-~~al1ing format 

:--;and.COBPUT 
,"':;;~unction 

--and INTER LOG 
,,~;i~o~ .codes 
:=a~d message flow using 

'EDIT and OUTPUT 
.-~and message flow using MMU 
c-- and message switching 
--and MSGHMMN 

, - -,and MS~HUSR 
:~"1And PMIPLl 
::-: ;"-return codes 
;'~ 

!i~ssage flow 
'~-us,ing Edit and Output 
;-~~using ~ 
~f,ssage header 
~-:':changing 
'->and CONVERSE 
;}des~ribed .' 
:~',-and Message Collection 
_,._l~md message flow using EDIT 
_ ,'~ and OUTPUT 

MMU 

36,48,110 
110 

99 
39,97 

14 
28-29 

27 

24-25 
22-23 

99-100 
20 
21 

9~, 210 
34,99-100 

24-25 
22-23 

35 
90 

19-21 
100-101 

,,- -and me~sage flow us ing 
;-'-and message processing 
'- :'and message routing 
,-,.and output messages 
:"':specifications for the 
. '. Utility 

logic 

24-25 
22-23 

35 
18 

35,77 
Output 

--and subsystem structure 
,; -and Test Mode input 
~,and user log entries 

~ssage Mapping Utilities 
:'~and Assembler Language 

subroutines 
, --described 
: ~a~,d Front End Control 
" (1Messages 
--function 

77 
31,40-41 

183 
103 

104-105 
14,47 

107-108 
14 

':' .. al1d INTERLOG log codes 
~r.~aps for sample subsystem 
~~message flow using 
:=and m~ssages to Front End 
;;.,and MSGHVHI 

27 
133 

22-23 
101 

40 
22-23,30,47-48 

subsystem 111,130 
110 

T-=processing 
"':-and sample inquiry 
--aervice routines 
-':,:ind subsystem logic 
-:and";subsystem testing 

35-36,48 
129,130,131 

234 

--and symbolic maps 47,111,130,211 
--tables used by 

Message processing concepts 
17,207 

35-38 
48 

42,99 
Utilities. 

130,134,139 
207 

--using MMU 
Message switching 
HMO. See Message Mapping 
HMOC command 
HMUVTBL table 
HNCL parameter 

macro) 
MODCNTRL macro 
Model 204 data 

(SYCTTBL 

base 
Monitor control functions 
HRINTER module 
HRQHNGR module 
MSGAC module 

19,131,168 
104,105 

15,52 
7 

28 
28-29 

29 
MSGCOL. See Message Collection. 
MSGHADDR field 20 

20 
20,26,183 

20 
20,26,103 

20 

MSGHBLK field 
MSGHBHN field 
MSGHCON field 
MSGHDAT field 
MSGHFLGS field 
MSGHLEN field 

--described 
--and Front End Control 
--and message switching 
--and output messages 
--and user log entries 

MSGHLOG field 
MSGHMMN field 
MSGHQPR field 

--and COBPUT call 
- -described 
--and segmented input 

MSGHRETN field 
MSGHRSC field 

20 
Messages 106 

99-100 
40 

103 
20,26,103 

20,26 
20 
97 
22 

76,97,101 
20,34 

--and assigning verb to terminal 94 
97 
20 
99 

--and COB PUT 
- -described 
--and Message Collection 
--and message routing 
--and message switching 
--and output messages 
--and subsystem logic using 

EDIT and OUTPUT 
--and Test Mode 

MSGHRSCH field 
--and assigning verb to terminal 
--and COBPUT 
- -described 
--and Message Collection 

18,35 
99 

40,77 

37 
183 

94 
97 
20 
99 

J 

J 

J 



--and message routing 
--and message switching 
--and output messages 
--and subsystem logic using 

EDIT and OUTPUT 
--and Test Mode 

MSGHSSC field 
HSGHSSCH field 
MSGHTID field 

--described 
--and FESEND/FESENDC 
--and Front End Data Queuing 
--and Front End Queue Release 
--and message switching 
--and Output Utility 
--and Store/Fetch facility 
--and subsystem coding 
--and Test Mode 

MSGHTIM field 
MSGHUSR field 
MSGHVHI field 

18,35 
99 

40,77 

37 
183 

20,40,106 
20,40,106 

20 
101-102 

107 
108 

42 
75 
84 
40 

183 
20,26,103 

20,21 

--and Change/Display Utility 76-77,167 
--and COBPUT 97 
--described 20,22 
--and Edit Utility 35,38,42 
--and FESEND 21,40,101 
--and Front End Control Messages 106 
--and Front End data queuing 107 
--and input messages 35 
--and message processing 35 
--and message switching 35,42 
--and output messages 40 
--and Output Utility 75-77 
--and subsystem logic using 

EDIT and OUTPUT 
--and Test Mode 

Multitasking (PL/l) 
Multiregion System 

--and batch interface 
--and COBPUT calls 
--and testing 

Multithread processing 
--described 
--and exclusive control 
--and message flow using MMU 
--and PREPLI 
--and reentrant subsystems 
--and subsystem testing 

MVS/XA 

37 
183 

45 

30 
98 

129 

4-5 
57 
22 
38 
16 

131,168 

--and PMIPL1 calls 
--and CONVERSE 

39,46.1,95,210 
88 

--extended storage loading 
requirements 46-46.1 

235 

--and FECHDDQ 1~7 
- -and File Handler calls . ~4:,,"5J 
--and PL/l programs 38-39,46'-4~:1 
--and sample programs :'" ill~,2.io 
--and subroutine interfaces, 

46.1,105-106 '227 
- -and subsystem coding:46~,46.l 

',I:, • ~ 1- ~ .. . 
_p" .... i 

NAME parameter (SUBMODS macro)' 1()4:i06 
Network Table 17 .• 205,207 
NONBASED vs BASED parameters ,:, ,~6 . 3 
Nonreentrant subsystems ' 16 

-' .-, 

? b', OFT. See Output Format Table. "~ 
On-line environment (described) 1':'3 
On-line testing 129 
ON-units (PL/l) : ... ',":: 4>~. 
OPEN (FAR) option "5'1 
Opening files " "_" St:':S2 
OPTIONS (PL/l PROC statement) 18, 

--and user subroutines ":-,'105; 
- -MAIN procedure ", ,~ •. :: 3l-JOS 
- -REENTRANT " '18,'105 

OTQUEUE user exit (VTA.M) " '21 
Output Format Number "97,'16:8 
Output Format Table ':r" 

~ : :~~. 
--associated components 207 
--creation of 'c':~)J' '~'O'6 
--described ~~ '-)~ 
--and message flo_ using 

EDIT and OUTPUT' 
--and subsystem testing 

Output Utility 
--and COBPUT 
--and CONVERSE 

"'1"' ..... . , 

t" • ': 24 

'168 ,~8l-182 

" 97 
90 

--described l6;J~~ 
--and Front End feedback messages 10~ 
--function 14 
- -and INTERLOG log codes 26.-27 
- -message flow using, '; 24~25 
--message header spec:l,ficatlons fO't7'1 
--and message switchlng'30,,42 
--and MSGHQPR ';22 
--and MSGHVHI 35.17 
--processing; 24 7~r;;76 
- -and sample inquiry subsystem ,": "168 
--subsystem logic using , 35,37~38 
- -and subsystem testing '+68 
--tables used by, ':' f7,207 

Pad character table 206:.207 
.. ":206 PADD macro 

PADDTBLE. See Pad character tabIe: ",. 



;:c··~ ,.' 
Page Facility 15,47,110,206,207,211 
fAGETBL macro ~ 206 
PAGETBL table 206-207 
PAlU( JlaC}:0_ 180,206 
PATIN macro 206 
P'a,tUrn Table (PTRNTBLE) 206-207 
PEKTRt: copy member 203 

";.,md FHa Han<Her 54 
--and MVS/XA 46.1,54 
~G-:'andjservice routines 46.1.96,110 
·:.rl.and,·$ubsystem coding 39-40 
~-~~ user subroutines 104 
\~a'nd using PMIPL1 39-40,96,104,209 
~CALLB PL/1 entry 18,39 
PLIDUMP data set . 
,,"':;.a,nd. REPOR,T~ e,xecution option 38 

PMENTRY..copy member 200 
:,~~anda:amp1e inquiry subsystem 111 
-~and service routines 39-40,95.110 
. : .. :.-'and, subsyste.m coding 39-40 
'\":.l-ann user subroutines 104-105 

FLILQa,Ca copy member 111 
PLIMAIN PL/1 entry 39 

'FLrrRETV PL/1 function 99 
RLISHRE PL/1 module 197-198 
PLIV interface rot~tinc, defined 39 
.~-and INTLOAD 100,106,197 
;';:-and MVS/XA 100 

BEIXPC JCL procedure 197 
P-LIXPCL JCL procedure 197 
PUfSGHD copy m~mber 201 
' ... ·-and subsystem coding 32,41 
,. .. ·-:aoo sample inquiry subsystem 111 
PL1HDR copy member 202 
PLILNK parameter (SYCTTBL macro) 
:[ 19,31,46.3 
--and CONVERSE 90 
~;'-and MMU· 47 

PMIALTRN macro 206 
PHIALTRP. See Alternate Format Table. 
PHIBROAD. ~ Broadcast Table. 
PM1CANC;; ' .. ,See USRCANC. 
PMIDEVTB: See Device Table. 
BHIELIN macro 

. PKIEXLD Utility 
206 

167,205 
PMIFlLET. See FHe Table. 
BHIPL1 interface routine 
r~-BASED vs NONBASED parameters 
6~"and COBPUT 

46.3 
39 

39,95 
programs 95 

105,211 

~'. & 1: def ined 
--and dynamically ioaded 
--and DYNLLOAD 

236 

--and File Handler 
--and JCL procedures 
- -and MAPIN call 
--and MSGCOL 
- -and MVS/XA 
--and PAGE (facility) 

54 
197 

46.3,211 
99 

38,46-46.1,95 
211 

--parameter area, described 211 
--and passed parameters 

39,46,1,95,104,210-211 
--and REENTSBS 39,95-96 
--routine pointers (REENTSBS) 96-97 
--sample program using 210,212-226 
--and service routine calls 

39,95,110,209-211 
--and user subroutines 104-106 

PMIRCEND. See Output Format Table. 
PMIRCNTB. See Output Format Table. 
PMIRPTAB. See Company/Report/ 

Terminal Table . 
PMISNAP macro 110.1 
PMISTATB. See Station Table. 
PMISTOP DD statement 38,131 
PMISTOP macro 206 
PMITEST module 167,168 
PMIVERBS. See Edit Control Table. 
PMIWTO macro 110.1 
PMIWTOR macro 110.1 
Pointer variables 31-32,47,104,210 
PREPLI module 38,41 

--BASED vs NONBASED parameters 46.3 
--and the Edit Utility 35,38,42,49 
--and message processing concepts 35 
--and MVS/XA 38,46-46.1 
--and PLIV 39 
--and PL/l execution parameters 38 
--and SPAC parameter (SYCTTBL) 18,41 
--and subsystem coding 38,41 

PROC PL/1 statement 18 
Procedure name 41 
PTRNTBLE. See Pattern Table. 
PUT service routine 
--calling format 
--and exclusive control 
--function 
--and indexed sequential files 
--and sequential access files 
--and subsystem processing 
--and ISAM/VSAM compatibility 

PUTV service routine 
--calling format 
--and exclusive control 
--and FHew reason codes 

60,62 
59 
51 

62-63 
60-61 

52 
70,74 

68,72 
70 
70 

J 

J 



--function 
--and subsystem processing 
--and VSAM files 
--and VSAM processing options 

QBUILD function 
QCLOSE function 
QISAM access method 

--and exclusive control 
--and File Handler service 

routines 
--and ISAM/VSAM compatibility 

QOPEN function 
QPR. See MSGHQPR field. 
QREAD function 
QREADX function 
QWRITE function 

51 
52 

67-68 
69-70 

87,110 
87,110 

57-59 

51-52,62 
74 

87,110 

87,110 
87,110 
87,110 
87,110 QWRITEX function 

QSAM access method 
Queues 

51-52,57,60 

--and COBPUT 
--and Dynamic Data queuing 
--and FESEND 
--and Front End 
--illustrated 
--and INTERLOG 
--and Message Collection 
--and message switching 
--and TP interface 
--types of DDQs 

97 
15,86-87 

41,101 
11 

23,25 
26 

22,24,99 
42 
12 
86 

RBA. See Relative byte address. 
RBN. See Relative block number. 
RDW. See Record Descriptor Word. 
READ service routine 
--calling format 
--and direct access files 
--and exclusive control 
--function 
--and indexed sequential 

files 

60,62,64 
64-66 
57-59 

51 

--and I SAM/V SAM compatibility 
62-63 
70,74 
60-61 --and sequential access files 

--and subsystem processing 
READ ONLY (FAR) option 
Reason codes, VSAM 
Record Descriptor Word 
RECURSIVE procedures (PL/1) 
Reentrant subsystems 

--coding conventions 
--environment 
--example 

52 
51,71 
70,73 
61,68 

45 

16,18,41 
33 

32,43-44.2 

237 

--and File Handler 53-54 
- .. and LANG parameter (SYCT'l'BL :;:';':;'.7,1 

macro) ",' ;]1:'1·8':" 
~ -and MNCL parameter (SYCTTBLi )j"~-'t)I 

macro) 19; 131 ,1.,68': 
- ,- and MVS/XA loading . 46 -'46:.4.r:: 
-~ structure 31:.3!': 
--and user subroutines 105;;.1()6',20'9,'o;.2U":1 
- -vs. nonreentrant subsystems,' 16~18 

REENTSBS table ..... i" 

--creation of 
-.;.described 
--function 
--listing of 
--and service routines 

','r'5206r,209 
,~. :3<9,95'--97 
f sc:' .39 .... 40 

:9'6--97 
5' 95,110\20.7:, 

- -and user subroutines ,:, 2}":: : 
46.1,104 L1.06..,i2'()9 

- -and USRSUBS 97,110 ,'112', 209: 
Relative block number ';",54 ,:6'4-U 

- -example im.i.-11 
Relative byte address :-~54,61-6,9 

Relative record dataset:' , ,;, :5'4,67 
Relative record number," ,'i,.:; 54",di'2;":7ll 
Relative track and record'.;, ~,~' i' F",,: 

number 
RELEASE PL/1 statement, 
RELEASE service routine 

--calling format 
--and exclusive control 
--function 
--return codes 
--and subsystem processing' 
--use of 
--and VSAM 

RELEX service routine 
REPORT macro 

, .... ;::< 
.... ' .;, ~ 

'··;·~54 

J'i:;:~45J. 
• _c .~. 1 ,:' 
., .... .l,., ... 

1: ,:". -56 
59 

• '- ' ':Sr1l 
: "('5"61 

52,..'513 
56-57 
67,74 
59,76 

,206 
38 REPORT PL/1 execution parameter 

REPTAPE. See Batch Report Table.' 
Resident programs 11,39,92',105 
RESOURC parameter (SYCTTBL macro.) .",1:9 
RESOURCE lJlacro ' . ....1Q 
Resource Manager IV~t 12 
RESTART parameter (SYCTTBL macro)' '46d 
Restart/recovery 21 ;26, "'t'! 
Restarted messages 46':I~8'8 
Retriever (module) ,' .. n., --29 
Return codes ~: ~_Mq 

--from COBPUT 1", A~ ~98 
--from CONVERSE 0:::,'",·92 
--from FECM calls . n 106 
- - from FESEND /FESENDC , .. ,,- .;.15" 192 

,J 



~~from File Handler 
--BDAM 

.\!~ -outline of 
,'+!-RELEX 

--SELECT/RELEASE 
.·'i,+:,sequential; aCCA!SS (SAM) 
, .fo-VSAM 
~:'':'frCl¢Ilr Front End. Control 

66 
63 
55 
59 
~6 
60 

69-10,73 

i Mes,sage facili,ty 106 
-::-from IN,TSORTC .110 
-E-fttom LOGPUT .103 

.... ,;"f.rom Message Col.lection 99,210 
,f-,-irom queuing, r.ou.tine 41 
.~'::-..from subr:o~tin~s 104,,111 
--from subS:Y§.telIl~ 22,31,34 

REUS~par'ameter (SYCTTBL macro) 46 
RLS,F;' command 108 
RHODE linke·Qj,t .. p$rameter 46,197 
Ml)s. ...... Se~ Relative record data set. 
D.N. oSee,.Re1ative record number. , 
RTNLINK macro 211 

SAM. See System Accountin.g 
. Kea.surement. 

and 

Sample subroutin~. 
:)'(S.QRLlS,) .i { 

sample sUbsystems· 
- :'with PHLEL1 . calls 

Save area .. ;' 
SRA sequence (IBM 3270) 

111,126-128.1 
112,169 

43,212 
104··105,211 

SESP parameter (SYCTTBL macro) 
S«T.. . See Subsystm Control Table. 
SECTEST macro (ESS) 

21,49 
18 

110.1 
15 SECUSER routine (ESS) 

Segment·ed messages 
)~'-and COBPUT: 
--and DDQ 
--and MSGHQPR 

'>'-,a'nd Output Utility 
SEDECT service routine 
--calling format 

:.".: fune t ion 
'i-"".::andISAM/VSAM compatibility 
~''''.'';re't:urn codes 
!...,.,anc!;,.subsystem processing 
L~'-use of 
7 - eJand VSAM 

(Intercomm) 

97 
30 

22,76,97 
76-77 

56 
51 
74 
56 

52-53 
56 
67 

SetvIce routines 
--calls to 39-40,46,95-96 

SETGEGBE :,glo1$al table 
Share options (VSAM) 

46 
70-71 

238 

Shared Library (PL/1 V2) 
SIMCRTA utility 
Simulation Mode 

--and BTAM simulator 
--execution JCL 
--input messages 
--linkedit JCL 
--logging 
--output from 

SIM3270 module 
--printout from 

Single-thread processing 
Snap 87 
Snap program areas 
Snaps, Test Mode 
SNAPDD data set 
Sort Facility 

197-198 
168 

111,129-131 
138 

134-135 
136-137 

27 
139-158 
129,131 

131,139-158 
4,131,168 

46.1 
46.1,110.1 

167,188-190 
46.1 

109-110 
SPA. See System Parameter Area. 
SPAC parameter (SYCTTBL macro) 18,41,45 
SPAEXT. See System Parameter Area. 
SPALIST macro 17,206 
SPIE PL/l execution parameter 38 
SSCONV macro 110.1 
SSSTART macro 110.1 
SSTEST macro 110.1 
SSSTOP macro 110.1 
STAE PL/l execution parameter 38 
STATION macro 206 
Static storage 

--and constants 
--and File Handler 

Station Table (PMISTATB) 
Statistics 

41 
54 

17,101,206-207 
6,26 

131 STEPCAT DO statement (VSAM) 
STORAGE compiler option 
STORE function 

18 
84-85 

Store/Fetch facility 
--and conversational 

--and CONVERSE 
--function 
--and MMU maps 
--service routines 
--use of 

subsystems 
81,84-85 

88 
15 

130 
110 

30,84-85 
SUBMODS macro 
46-46.1,104-106,110,130,206,209-210,227 
Subroutines 38-40,46,104-106,209-210 

--and CONVERSE 91 
--and dynamic 1inkedit 30 
--and linkedit of 105,197 
--and MVS/XA 39,46-46.1,105 
--and PL/1 interface program 105,227 
--sample 111,126-128.1 



Subsystems 
--coding 
--coding conventions 
--conversational 
--and CONVERSE 
--design considerations 

31-46.4 
45-46 

88-92 
93-94 

--and Dynamic Data Queuing 86-87 
79-80 --general concepts 

--implementation 
--and Store/Fetch 
--and USERSPA 

--defined 
--and dynamic linkedit 

81 
84-85 
82-83 

9-10 
30 

--and file access functions 51 
52-55 

32,43-44.2 
16 

105,197 
35-38 
42,99 

38-39,46-46.1 

--and File Handler 
--illustration of 
--Intercomm-supplied 
--and linkedit of 
--and message processing 
--and message switching 
--and MVS/XA 
--nonreentrant 
--and output messages 
--parameters passed to 

16,18 
107-109 

31-33,40-41,46.3-4 
--reentrant 16,18,31-33,105 
--return codes from 34 
--sample inquiry 111,167,210 
--structure 31-32,34 
--testing 111,129-196 
--time controlled processing 30 
See also Reentrant subsystems. 

Subsystem Control Table (SCT) 
--creation of 
--function 
--and message flow using EDIT 

and OUTPUT 
--and message flow using MMU 
--and RESOURCE macro 
--and subsystem entry point 
--and subsystem structure 
--and subsystem testing 

Subsystem Controller 

18,206 
17-18 

24 
22 
19 
41 

31-32 
130,167 

--and COBPUT return codes 97-98 
--function 12 
--and File Handler return codes 55 
--and inter-subsystem queuing 97 
--and INTERLOG 28-29 
--and message processing concepts 35 
--and PREPLI 38 
--and return codes 34,41,97,99-100 
--and subsystem structure 31-34 

239 

SUBTASK macro 
--and Multitasking 

Switched devices 
--and MSGHUSR 
--and Edit Utility 

SWMODE module 
SYCTTBL macro 

[<4"':':7 - 21 
- ·:·"·49 
. 1.,,,106 

, ': .1 

..;-and Front End Queue Table '.'; :;'2>()5 
--function . ,~. - 17 
- -and INTSCT 18~. l30,.132-.~ 16'1.~eO 
- -and MVS/XA loading ·;:.;;;,~,L 46 
- -and nonreentrant subsystems-'::. 1-8 
--parameters,): .;'18:--19 
--and RESOURCE macro < ':':, r:<' ·19 
--and restarted messages . ~i:.- '"46-.1 
- -and sample inquiry subsysteIIf. r;::., .1.1-1 
- -and Subsystem Control Table' :,. ,. 1 

" :~', ~,.~- ," ,l;'] -:1 g .• '2.0£" 
SYCT400 module ~c," "';:;-,j,2g;~4'5': 

See also Subsystem 'Ccmt't'oUer;.:, ,=r} ,,;':,Y 
SYMPL1 data set ,·:,:':'13'O:'.'1.97,l:g9::' 
SYMREL dataset .,·<':"·.82"-1.197 ,l~ 
SYMUSR data set ;:) .... / ;,e2', 
SYSPRINT (SYSOUT data set) 30.38 
System Accounting and "'-:::;, L:.'? ,::i.tcJ 

Measurement (SAM) ";.:;:O.:! ..J;10::.1 
System components and progum'S' . .::; "',: JS': 

11-:'l"5,;'3n).~ no 
System control commands ,,', '39r913-94,1:OI;; 
System log. See INTERLOG lfHE!L .. :1.', 
System Parameter Area/List (SPA).1 .T,~2 

- -and associated components 20.1; 
- -and conversational subsystems -[eI'~8'3 
- - crea t ion of,: .ZO.6~ 

- -function '" ··I;7~, 

--and subsystem structure 31 .. 33' 
- -and system separator character..: '.'i+'J' 
- -and USERSPA declaration - :;,> .•. ·83 

System Parameter Table. See 
System Parameter Area. 

System 2K data base 
Systems Operation Control 

L . ~'. ~. -
"l5- , 52 
~::;"6i~~ 

" ..... 

Table sort (INTSORT) ;(:(:;10-9.,.110 
Tables (Intercomm) H,;2c)SI.,j)207 
TCAM . ,. . ( '11:;130 
TCTV parameter (SYCT·TBLlnacrG) 19;'HO.'l 
Teletype Terminal . ,21 
Terminal control ;".: I ,';1'6-7 
Test Mode; 26 ~ 111,12-9 V1=61-
Test input messages 

111.130.134-135. 1~8;,1&3;"1&4 
\ "',, 



TEST PL/l execution 
Te-sting Subsystems 
Thread 

parameter 38 
111,129,167 

--defined 4,16 
--dumps of (debugging) 129 
--and Fil,~ Handler control areas 53 

19 
56 
21 
30 

--and }{NeL 
-~.nd RELEASE 

Threa:d ,number 
Time-c.ont~ol1ed processing 
Time-out 
TOTAL data base 
TP ,interfac~ 
Transaction codes/identifiers 
Transactiol)s 

--described 
--sample inqu'iry 

TTR. See Relative Track and 
, Record N.umber. 

TYPE parameter (SUBMODS macro) 

Undefined records 
UNLK cOl!\Illand. 
UNSTORE function 
USAGE para~eter(SUBMODS macro) 
User exi ~" . 
User logging 

See also LOGPUT. 

19,88,91 
15,52 

12 
17-18 

1-3 
111 

46,210 

61 
93-94 

85 
46 

30,34 
26-27 

US!RSPA 81-84,88 
dSRBTLOP module (user exit) 29 
USRBTVRB 18,130,132,168 
USRCANC module (user exit) 34,55 
USRSCTS 18,130,132,167,180 
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--and user subroutines 104-106,209 
USRTRACK macro 110.1 
USRVERBS 167,180 

Variable data 
Variable-length record 
VCTmacro 
VERB macro 
Verb Table. See Front End Verb 
VERBGEN. macro' 
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V!RBTBL. See Edit Control Table. 
VKI (Verb Message Identifier). See 

MSGHVKI field. 
VSAK, access method 

--DD statement parameters 
--and Dynamic File A11oca'tion 
--FAR options for 
~~Flle Handler processing 
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--alternate index, keyed files 71 
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--alternate path processing 
--call summary 
--example of use 
--exclusive control 
--File Handler Control Yord 

reason codes 
--file types supported 
--GETV and PUTV 
--processing options 

--File Handler Service 
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--ISAK/VSAM compatibility 67,70,73,74 
--POINT processing 69 
--sample inquiry subsystem 111 
--SHAREOPTIONs 70-71 
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WRITE service routine 
--calling format 
--and direct access files 
--and exclusive control 
--function 
--and indexed sequential files 
--and ISAM/VSAM compatibility 
--and sequential access files 
--and subsystem processing 

WRITEOVER (FAR) option 
--and VSAM ESDS files 

XA. See MVS/XA. 

ZERODIVIDE condition (PL/l) 
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