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Preface

This publication contains detailed information necessary to design and
prepare application programs to execute under either of two IBM program
products: CICS/DOS/VS (5746-XX3) and CICS/0S/VS (5740-XX1). It is
intended for use mainly by application programmers, but will be useful
also for system programmers and system analysts.

This publication consists of eight parts, the first seven comprising
one or more chapters and the eighth containing appendixes. Each of the
first seven parts (except Part 1) contains information on a particular
topic, both procedural and reference. In general, each chapter consists
of the following:

. A brief introduction to the facilities available by specifying the
macro instructions that are described in detail in the remainder of
the chapter.

° The syntax of each macro instruction in the standard form
(described in Chapter 1.2).

. The operands, in alphabetical order, that can be specified with the
macro instructions.

Where appropriate, examples in the three programming languages
(Assembler, COBOL, and PL/I) that can be used with CICS/VS have been
included.

Part 1 is an introduction to macro-level application programming. It
compares the CICS/VS DB/DC system with the conventional batch system of
data processing. It also describes the general format of a CICS/VS
macro instruction and explains the syntax notation used throughout the
publication.

Part 2 describes symbolic storage definition. This, together with
addressability, must be specified in the application program to enable
the application program to be executed under CICS/VS. The preparation
of an application program for execution is described in the CICS/VS

System Programmer's Guides.

Part 3 describes data base operations: file control (including
browsing) and DL/I services.

Part 4 describes data communication operations: terminal control,
basic mapping support, and batch data interchange.

Part 5 describes control operations: interval control, task control,
program control, storage control, transient data control, and temporary
storage control.

Part 6 describes built—in functions: table search, phonetic
conversion, data field verification, data field edit, bit manipulation,
input formatting, and weighted retrieval.

Part 7 describes error handling, debugging, and recovery/restart
services: trace services, dump services, journal services, and
recovery/restart services.

Part 8 consists of appendixes. These include sample programs, BMS

examples, fields that make up the application programming interface
(API), and translate tables.

Preface i



In this pubiication, the term VTAM refers to ACF/VTAM, to ACF/VTAME
(CICS/DOS/VS only), and to the Record Interface of ACF/TCAM (CICS/0S/VS
only) . The term ICAM refers both to TCAM and to the DCB Interface of
ACP/TCAM. The term BTAM refers to BTAM (CICS/0S/VS only) and to BTAM-ES
(CICS/DOS/VS only). Por further details of system requirements, refer
to the publication CICS/VS General Information.

For more information about CICS/VS and related subjects discussed in
this manual, the reader is referred to the publications listed in the
Bibliography at the end of this manual. A glossary of terms applicable
to CICS/VS is provided in the publication CICS/VS General Information.
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Summary of Amendments for Version 1 Release 5

This edition (SC33-0079-2) provides information about the new or
enhanced features introduced by CICS/VS Version 1 Release 5, as follows:

. Extensions to the intercommunication facilities, offering:

— Multiregion operation (MRO) — a new mechanism that allows
communication between multiple connected CICS/VS regions within
the same processing system without the use of SNA networking
facilities.

- Distributed transaction processing (DTP) —— direct transation-—
to—transaction communication across systems. (This facility is
not available on MRO.)

- Intersystem Communication between CICS/VS and IMS/VS.

- Improved throughput by support of SNA parallel sessions.

. Enhanced master terminal facilities for interactive control of
CICS/VS.

. Command—level interface enhancements: an interactive command
interpreter, and a new command-level interface with DL/I.

L Security enhancements, including support for an external security
manager (for example, the Resource Access Control Facility (RACF)
program product).

. Inproved monitoring facilities.

° Further device support, including:

— additional 3270 support.
- use of the 0S/VS console as a CICS/VS terminal.

- networking of TWX and WTTY terminals through the Network
Terminal Option (NTO) program product.

o Usability and serviceability aids, including a new user exit
mechanism and facilities in CICS/DOS/VS similar to those provided
by the FERS service aigd.

Some of the above features are not described in this manual because
they do not directly affect the macro-level application programmer; for
information on these, refer to the other CICS/VS manuals listed in the .
bibliography.
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Summary of Amendments for Version 1 Release 4.1.

This technical newsletter (SN33-6243) provides information about the new
features introduced by CICS/VS Version 1 Release 4.1, as follows:

Chapter 3.2: Reference to fixed block architecture (FBA).

Chapter 4.2: Information about terminal control support for LUTYPE4
terminals.

Chapter 4.3: Information about basic mapping support (BMS) for LUTYPEU
terminals.

Chapter 4.4: Information about batch data interchange support for
LUTYPE4 terminals. Information about DFHDI TYPE=SEND
macro instruction for transmitting data to batch data
interchange terminals.

Appendix C: Changes to clarify IBM's commitment about control block
fields.

In addition to the changes described above, minor editorial
improvements and corrections have been made throughout the publication.

Summary of Amendments for Version 1 Release 4

This edition (SC33-0079-1) provides information about the new features
introduced by CICS/VS Version 1 Release 4, as follows:

Chapter 4.2, Terminal Control: new syntax displays have been added
for the IBM 3270 full function logical unit and the IBM 3270 logical
unit types LUTYPE2, LUTYPE3 and SCSPRT:

Chapter 4.3, Basic Mapping Support: references have been added to
various new devices in the IBM 3270 range; there have been some changes
and additions to operands of the map definition macro instructions
(DFHMSD, DFHMDI, and DFHMDF) . In addition, a significant amount of
editorial work has been carried out to improve the usability of the
chapter. There has been some rearrangement of the information; in
particular, the descriptions of all operands of DFHBMS macro
instructions have been grouped together, arranged alphabetically, and
placed at the end of the chapter.

Chapter 7.6, Recovery/Restart: additions have been made to reflect
the new transaction restart facilities offered by CICS/VS. A new macro
type, DFHSP TYPE=ROLLBACK, is described.

Appendix B, BMS Map Definition Example: +this is an entirely new
appendix containing examples of BMS map definition macro instructions.
(The material previously contained in Appendix B, "Trace Tables," has
been moved into the CICS/VS Problem Determination Guide.)

Appendix C, Inter—Release Compatibility: this appendix has been
updated. It defines any incompatibilities that exist between the
application programming interface for CICS/VS Version 1.4 and previous
versions of CICS/VS as well as listing control fields introduced at
Version 1.4 that are guaranteed to be unchanged for future releases of
CICS/VS.

In addition to the changes described above, minor editorial
improvements and corrections have been made throughout the publication.
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Chapter 1.1. Macro-Level Application Programming

The IBM Customer Information Control System/Virtual Storage (CICS/VS) is
a transaction—oriented data base/data communication (DB/DC) system. It
can be applied to most online IBM System/370 systems, since it offers
terminal facilities for many applications: message switching, inquiry,
data collection, order entry, and conversational and batched data entry.

CICS/VS works with either the Disk Operating System/Virtual Storage
Extended (DOS/VSE) or the Operating System/Virtual Storage (0S/VS1 or
0S/VsS2). It can be thought of as an extension of the operating system
or as an interface between the operating system and the user's
application programs. The system is modular: at system generation or
initialization, an installation can select the components it needs to
tailor a CICS/VS system for a given application.

In conventional batch processing (see Figure 1.1-1), similar
transactions are grouped for processing, and the application programmer
plans a series of runs to edit input transactions, update data sets, or
write output reports. Because the programmer concentrates on
manipulating data for most efficient handling of each transaction type,
the data in batch processing becomes closely tied to the program logic
and has little value for other applications.

A real-time DB/DC system differs from batch processing primarily in
the number and types of activities taking place in the system at the
same time. A batch—processing system schedules each application
independently and provides data base support unique to each application.
A DB/DC system controls many random noascheduled transactions for many
applications and provides one integrated data base supporting all the
applications on the system (see Pigure 1.1-2).

The CICS/VS program product (either CICS/0S/VS or CICS/DOS/VS)
performs many functions essential to success in real-time DB/DC systenms.
Its major functions can be summarized as follows:

° Provision of rapid response to simultaneously active online
terminals

° Control of a telecommunication network of mixed devices

° Management of a wide mixture of transactions being serviced by a
variety of application programs at the same time

° Control of access to a data base

° Management of system resources, such as main storage, to keep the
system in continuous operation

° Assignment of priorities to optimize use of the processor.

With these functions assumed by CICS/VS, application programmers can
concentrate on their particular applications. Programming takes less

time, debugging is easier, and implementation time and costs are reduced
accordingly.

A key consideration in selecting a DB/DC system is its adaptability
to present and future needs. CICS/VS is a family of systems that
provides a DB/DC interface to IBM System/370 at most levels of the
product line, offering a clear path for growth or migration of an
installation.

Chapter 1.1. Macro-Level Application Programming 3
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Figure 1.1-3 shows how the CICS/VS data base supports the information
needs of multiple applications, independently and concurrently.
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Although application programmers need not be concerned with details
of CICS/VS structure or performance, they should have a general
understanding of how CICS/VS components interact to perform essential
processing steps. CICS/VS consists of six major components, explained
in greater detail in the publication CICS/VS Diagnostic Reference. They
are:

° System management

° Syster services

] System monitoring

J System reliability

° System support

. Application services

Bach of these components is divided into functions which provide
services to CICS/VS users. The components that most directly affect the
application programmer are system management, system monitoring, and
system reliability. To help the application programmer understand some
of the ways in which CICS/VS assists him, the system management
functions are sumparized below.:

. Terminal managenent — provides for communication between terminals
and user-written application programs through the terminal control
program. This function supports automatic task initiation to
process new transactions. The testing of application programs is
accommodated by the simulation of terminals by sequential devices
such as card readers, line printers, tape units, or disk storage
units.

. File management — provides for the addition, update, direct
retrieval, and selective retrieval (browsing) of data on BDAM,
ISAM, and VSAM data base data sets. Additional capabilities
provided only for VSAM data sets include record deletion, skip-—
sequential processing, key—ordered mass insertion, relative byte
addressing, search key high/equal, generic key, and locate mode
processing for read-only requests. Optional access to the DL/I
facility of the IBM Information Management System/Virtual Storage
(IMS/VS) is provided under CICS/0S/VS. Such use of DL/I requires
installation of the IBM program product IMS/VS Data Base Systenmn.

Note: ©Users of CICS/DOS/VS can interface with the IBM progranm
product DOS/VS DL/I through DOS/VS DL/I CALLs, but CICS/VS file
control macro instructions cannot be used.

L Transient data management — provides for optional gueuing of data
in transit between user—defined destinations. This function
facilitates message switching and data collection.

. Temporary storage management — provides an optional general-—-purpose
"scratch pad" function intended for video display paging,
broadcasting, data collection suspension, conservation of main
storage, retention of control information, and similar. Where
multiple records are used and random access to those records is
required, this function also provides a queuing facility.

. Storage management — provides control of main storage allocated to

CICS/VS. Storage acquisition, disposition, initialization, and
request gueuing are among the services performed by this function.

6 CICS/VS APRM (ML)



o Program management — provides a multiprogramming capability through
dynamic program management while offering a real—time program fetch
capability.

[ Time management — provides control of various task functions (for
example, runaway task control, task synchronization, and system
stall detection) based on specified intervals of time or the time
of day.

° Task management — provides dynamic multitasking necessary for
effective, concurrent transaction processing, such as priority
scheduling, transaction synchronization, and control of serially
reusable resources. This function controls activities within the
CICS/VS partition or region and is in addition to the multitasking
or multiprocessing capabilities of the host operating system.

] Journal management — provides for the creation and management of
special-purpose sequential data sets, called journals, during real-
time execution of CICS/VS. Journals are intended for recording (in
chronological order) data that the user may need in subsequent
reconstruction of data or events. Examples of such data sets are
an audit trail, a change-file of data base updates and additions,
and a record of system transaction activity (often called a log).

° Sync point management — works in conjunction with other CICS/VS
functions such as transient data management and file management, to
provide for an emergency restart of CICS/VS after abnormal
termination. The CICS/VS transaction backout program (DFPHTBP) or a
user—written application program can make changes to data base data
sets or transient data intrapartition queues for tasks "in-flight®
at time of failure based on information recorded on a system log
during online execution of CICS/VS.

CICS/VS also provides dump management and trace management, which are
used in program debugging. CICS/VS basic mapping support (BMS)
facilitates information display on a wide variety of terminals and
provides device independence, terminal paging, and message routing. A
number of built—in functions are available for use by application
programs. CICS/VS also provides system service programming to ideantify
terminal operators, to give control of the entire system to a master
terminal, to display real—-time system statistics, to intercept abnormal
conditions not handled directly by the operating system, and to end
operation by collecting statistics, closing data sets, and returning
control to the operating systen.

To provide rapid response to terminal users, CICS/VS executes in a
multitasking mode of operation within its own partition or regiomn. Such
multitasking within a partition or region is analogous to
multiprogramming within the total operating—system environment.
Generally, tasks are initiated as a result of transactions entered at
terminals. Whenever a task is forced to wait for completion of an I/0
operation, availability of a resource, or some other cause, processing
of another task within the system is initiated or continued.

The processing of a typical transaction is shown in Figure 1.1-4.
Some general characteristics of application programs to be run under
CICS/VS and the use of other functions that it provides are explained in
subsequent parts of this manual.

Chapter 1.1. Macro-Level Application Programming 7
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Chapter 1.2. Macro Format and Syntax Notation

| Application programs to be executed under CICS/VS can be written at the

| macro level in assembler language, COBOL, or PL/I. Regardless of the
language used, it is strongly recommended that CICS/VS is allowed to
perform all supervisory and data management services for applications.
Such services can be invoked by using CICS/VS macro instructions.
CICS/VS macro instructions can also be used to request dump and trace
facilities when testing or debugging an application program. Although
an application program is not precluded from direct communication with
the operating system, the results of such action are unpredictable and
performance may be affected. Such action also has a limiting effect on
migration from CICS/DOS/VS to CICS/0S/VS, a growth path that may become
highly advisable for the CICS/DOS/VS user.

CICS/VS macro instructions are written in a format similar to
assembler—-language macro instructions:

1) L}
| Name | Operation | Operands ) Comments |
i |
} blank | DPHxxxxx | One or more operands | Comments for )
| or | | sSeparated by commas | program documentation |
| symbolj | | |
[] )

The name field must not contain a label if the macro instruction is
used in a COBOL or PL/I program; however, if a label is desired for the
macro instruction, it may be placed on the line precsding the macro
instruction. Por COBOL programns, the first six positions may contain a
sequence number.

The operation field must begin before column 16 and must contain the
three—character combination wDFH" in the first three positions of the
operation field. Up to five additional characters can be appended to
DFA to complete this symbolic name for the appropriate program or table.
Since DFH is reserved for CICS/VS macro instructions, no other line may
begin with this three—character combination.

The operands field is used to specify the services and options to be
performad.

The following general rules apply to the macros described in this
manual:

1. Operands that are written in uppercase letters (for example,
TYPE=INITIAL) are to be coded exactly as shown.

2. Operands that are written as a combination of uppercase and
lowercase letters separated by an equal sign are to be coded with
the keyword on the left as it appears and an appropriate
substitution for the general class of elements on the right. For
example, if the format description contains NORESP=symbolic
address, the user may code NORESP=NORMROUT.

Chapter 1.2. Macro Format and Syntax Notation 9



Commas and parentheses are coded as shown. However, the
parentheses are required only when more than one operand is .
specified. For example, the followirg coding is correct:

TYPE=READ
TYPE=(READ,WAIT)

The commas are used as separators, but no comma should precede the
first operand entry or follow the last one inside parentheses.
Similarly, no comma should follow the last operand coded for a
particular macro instruction.

Since a blank character indicates the end of the operand field, the
operand field nust not contain blanks except after a comma on a
line to be continued or after the last operand of the macro
instruction. The first operand on a continuation line must begin
in column 16.

When a CICS/VS macro instruction is coded on more than one line,
each line containing part of the macro instruction (except the last
one) must contain a nonblank character (for example, an asterisk)
in column 72 indicating that the macro instruction has been
continued on the next line.

If a macro that has positional operands is coded with an invalid
operand, the operand will be ignored. An error message will not be
issued.

If a keyword is spelt incorrectly, the operand may be treated as an
invalid positional operand as in point 6.

The rules for writing CICS/VS macro instruction operands are the
same as those for assembler-language macros.

SYNTAX NOTATION

Throughout this manual, wherever a CICS/VS macro instruction is
presented, the symbols {3}, |, [ J, and ... are used in defining the
instruction format. Thess symbols are not part of the macro instruction
and are not coded by the programmer. Their purposs is to indicate how
the macro instruction may be written, and they should be interpreted as
follows:

1.

10

Braces { } are used to delimit parameters from which choices are
made. For example,

SEGSET={symbolic address|YES|ALL}
which indicates that the coding SEGSET= must be followed by a
programmer—selected symbolic address, the keyword YES, or the
keyword ALL.

The vertical stroke | indicates that a choice is to be made. It is
the same as the use of the word "or." PFor example,

[ ,INTRVAL={numeric value|YES} ]

means that either "numeric value®™ or "YES", but not both, can be
specified in the macro instruction.

CICS/VS APRM (ML)



Square brackets [ ] denote options. Anything enclosed in square
brackets may or may not be coded, depending on whether or not the
associated option is desired. For example,

MODE=[ {MOVE|LOCATE} ]

If a default value is assumed by CICS/VS in the case of an omitted
operand, that default value is indicated by underscoring.

An ellipsis ...(three dots) denotes that the immediately preceding

unit may appear one or more times in succession in the macro
instruction.

Chapter 1.2. Macro Format and Syntax Notation 1






Chapter 1.3. Programming Techniques and Restrictions

| Application programs to be run under CICS/VS may be coded at the macro

| level in assembler language, COBOL, or PL/I. Writing a program to be
run under CICS/VS is not significantly different from writing a program
to be run on any of numerous computing systems. However, the CICS/VS
user should be aware that CICS/VS is an online system and that progranms
running under CICS/VS operate in an online environment. Some of the
basic differences between online systems and the traditional batch-—
processing environment are summarized in Figure 1.3-1.

Single threading is the execution of a program to process inputs to
completion, sequentially. Processing of one input is completed before
another input is acted upon.

In contrast, multithreading is the capability of using various
sections of a single program concurrently. Under CICS/VS, for example,
the first section of an application program may be executing to process
one transaction. When that section is completed (in general, signaled
by the execution of a CICS/VS macro instruction that causes a wait),
processing of another transaction using a different section of code in
the same program may ensue.

Just as there is not usually one clearly superior, correct way to
solve a problem, so there is not usually one correct way to write a
program to implement that solution. Nevertheless, there are good and
bad techniques of programming under CICS/VS. How much time and thought
should be given to programming style when writing a program? The answer
depends largely on the expected usage of the program. Will it be used
once a day or once a ysar? When used, will it run for two minutes or
five hours? The frequency and length of use are important factors to
consider when deciding how much time to spend on programming techniques
(that is, to devising the optimum solution to a problen).

Some of the basic characteristics of application programs to be run
under CICS/VS are summarized below. These characteristics should be
viewed as essential to successful operation under CICS/VS {(although some
are not mandatory, they are highly advisable).

1. Programs must be quasi-reenterable (see "Quasi-Reenterabilitym,
later in this chapter).

2. CICs/VS macro instructions (rather than programming-language
statements such as READ, GET, PUT, or WRITE)} are included to
control the functions required in application programs. (See
Chapter 1.2. #Macro Format and Syntax Notationm.)

3. Input/output areas, temporary storage areas, and work areas are not
included in an application program: All or portions of these areas
are defined outside of application programs. The application
programmer must work with CICS/VS system programmers in defining
these areas by means of tables within CICS/VS. (See "Storage
Definition®, later in this chapter and Part 2.)

4. Piles are not defined within application programs. As in item 3,
the application programmer works with CICS/VS system programmers in
establishing these definitions. (See the CICS/VS_System
Programmer®s Reference Manual and applicable operating—systen
publications.)

Chaptef 1.3. Programming Techniques and Restrictions 13
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The application programmer must establish addressability in his
program to CICS/VS storage areas accessed by his program.

Working storage should not be tied up, for example, awaiting a
reply from a terminal user.

Programs should be as efficient as possible, to work with CICS/VS
in providing rapid respomnse to terminals.

Any feature, option, or statement that will transfer control to
the operating system should not be used in a CICS/VS progranm.

CICS/VS APRM (ML)



Batch Processing

Online Application
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printed reports
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| as groups of related | edit and verification
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| |
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| single—thread, with | ing, as one aspect of
| updating of sequential | multitasking within a
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updated files, and
system log of
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Sequence of

Start program
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| |
| I
operations ] Read transaction | then transactions are
] Read master | processed as they
| Process | occur, with data
) | rather than program as
| | driver
| |
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activity |
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before run
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data sets

”own "
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Applications
master files
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Response
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— —— — —

Varies widely; usually
involves manual
procedures

Measured in seconds;
generally occurs as
message to terminal

Figure 1.3-1.

A Comparison of Batch and Online Environments

The general structure of a CICS/VS application program can be
summarized as follows:

. Storage definition statements

° Program initialization statements

. Processing statements

Chapter 1.3.

Programming Techniques

and Restrictions
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. Termination statements

No attempt is made in this text to teach the use of typical
programming—-language statements or general programming techniques within
assembler language, COBOL, or PL/I. Documentation for these languages
should be consulted for such information (see the Bibliography at the
end of this manual).

CICS/VS operates in a virtual storage environment. The key objective
of programming in this type of environment is the reduction of page
faults—those cases in which a program refers to an instruction or data
that does not reside in real storage. When this occurs, the page in
virtual storage that contains the referenced instruction or data must be
transferred (paged) into real storage. The more paging required, the
lower the overall system performance.

The application programmer who writes programs to be run in a virtual
storage environment should understand the following concepts:

° locality of reference — the consistent reference, during the
execution of the application program, to instructions and data
within a relatively small number of pages (compared to the total
number of pages in a program) for relatively long periods

. validity of reference — the consistent reference to valid data.
This ensures that few storage references retrieve useless data

. working set — the number and combination of pages of a progranm
needed for satisfactory performance (low paging rate) during a
given period

In general, the application program should use technigues to improve
the locality and validity of reference and to minimize the size of the
working set at any time during execution of the program, as follows:

1. To achieve locality of reference, processing should be sequential
for both code and data, as far as possible.

a. Initialize data as close as possible to its first use.
b. Define new data items as close as possible to the items that
use then.

c. Define arrays or other data structures in the order in which
they will be referred to; refer to elements within structures
in the order in which they are stored, for example, rowwise
rather than columnwise when using PL/I.

d. Separate error-handling or unusual-situation routines from the
main section of a program; they should be subprogranms.

e. Subprograms that are short and used only once or twice (other
than those in 4 above) should be coded inline in the calling
program.

2. To achieve validity of reference.

a. Avoid long searches for data.

b. Use data structures that can be addressed directly, such as
arrays, rather than structures that must be searched, such as
chains.

c. Avoid indirect addressing and any methods that simulate
indirect addressing.
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3. To reduce the size of the working set, the amount of storage that a
program refers to in a given period should be as low as possible.

a. Write modular programs and then structure the module$s according
to frequency and anticipated time of reference.

b. Use separate subprograms whenever the flow of your progran
suggests that execution will not be sequential.

When all page frames in a real storage environment are filled and
another page must be loaded into storage, a page replacement operation
is reqguired. The operating system replaces first those pages that have
not been referred to for the longest period of time. If a page to be
replaced has been modified, that page must be paged out onto virtual
storage before the required page can be read in. The more page-—out
operations required, the lower the overall performance of the systen.

To avoid the necessity for page-out operations, the application
program should be coded so that page—out operations are not required
when a page containing a portion of the program must be replaced in real
storage. The program need only avoid modifying instructions or data
within itself. A program in which neither instructions nor data are
modified is said to be reenterable. As noted earlier, programs to be
run in a CICS/VS environment must be quasi-reenterable. For performance
reasons, it may be wise to make them truly reenterable programs.

The application program should not attempt to use overlays, that is,
to incorporate paging techniques. System paging is automatic and
generally more efficient.

Application Program Packaging

The design of an application program for a virtual environment is
similar to the design of an application program in a real environment.
The system should have all modules resident so that code on un-—
referenced pages need not be paged in. If the program is dynamic, the
entire program must be loaded across adjacent pages before execution
begins. Dynamic programs can be purged from storage if not in use and
an unsatisfied storage request eoxists. Allowing sufficient dynamic area
to prevent purging is less efficient than making the programs resident
since a dynamic program will not share unused space on a page with
another program.

The reference pattern of the application should touch the fewest
concurrent pages during its execution.

1. The main line execution should be as straight a line as possible.
The ideal program executes sequentially with no branch logic
referencing beyond a small range of address space.

2. Literals and subroutines should be coded as close to their use as
possible. This would include LTORG statements at appropriate
locations in the program. Place constants that are used only once
near to the place where they are used. Executed instructions
should be near the EX instruction. Perform and GO TO routines
should be placed near the caller.

3. Avoid use of COBOL EXAMINE or VARIABLE MOVE operations since these
expand into subroutine executions.

4. Do not alter anything within the program module. An unchanged
module is reenterable and is not paged out.
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5. Use the TWA for changeable data during execution, that is counters,

switches, parameter passing, basic mapping support output area (use
BMS SAVE).

6. Do few or no user GETMAINS to minimize the task's reference
pattern.

7. Avoid LINKs since it will cause a GETMAIN for a RSA and will search
the PPT.

8. Try to keep the execution path straight line by using XCTL.

9. 1If specifying data for a CICS/VS service request by explicitly
assigning a value to a CICS/VS field (for example, in the task
control area), assign the value immediately prior to issuing the
service request, with no other service requests intervening. Also,
reassign the value immediately before issuing any subsequent
request that needs it. :

Quasi-reenterability

Application programs must be coded so that they are "“serially reusable"
between entry and exit points of the program. A serially reusable
portion of an application program is executed by only one transaction at
a time, and must initialize and/or restore any instructions or data that
it alters within itself during execution. (It is recommended, however,
that all applications be truly reenterable to minimize paging.) Entry
and exit points coincide with the use of CICS/VS macro instructions,
since an application program loses control only upon execution of a
CICS/VS macro instruction.

This required quality of application programs written to run under
CICS/VS is called "quasi-reenterability," since the programs need not
meet System/370 specifications for true reenterability. Quasi-—
resnterability allows a single copy of a user—written application
program to be used to process several transactions concurresntly, thereby
reducing the number of copies of a program that must be in main storage.

Intermediate exits may be taken during execution of an application
program. Such exits constitute a transfer of control from the progranm.
All switches, data, and intermediate results needed upon subsequent
return to the program must be retained in a unique storage area such as
the transaction work arsa (TWA). The application programmer must
provide that unique intermediate storage area by symbolically defining
it in his program (as described in Part 2).

A serially reusable application program that has no intermediate
exits also has the quality of guasi-reenterability.

Storage Definition

The macro library supplied with CICS/VS contains symbolic storage
definitions of CICS/VS control areas, work areas, and I/0 areas. It is
strongly recommended that the application programmer use these
definitions rather than develop actual or direct displacements in his
program. This protects the application program in the event of any
relocation of CICS/VS.
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The assembler—language progranmer includes symbolic storage
definitions in his program by means of assembler—language COPY
statements. For the PL/I programmer, the macro library contains
numerous BASED structures, in the form of dummy control sections
(DSECTS), that describe CICS/VS control areas. These DSECTs are
available to the user through the use of %INCLUDE statements. The COBOL
programmer uses sSimilar definitions through COPY statements in the
Linkage Section of the Data Division of his application program. These
definitions are discussed in Part 2.

Program Initialization

In the initialization section of the application program, the assembler—
language programmer must establish a symbolic base address for his
program, because this is not done by CICS/VS prior to entry. In doing
so, he identifies a base register. Register 12 is reserved by CICS/VS
for the address of the task control area (TCA) for this task. Register
13 is reserved for the address of the common system aresa (CSA) . Both
these registers are initialized by CICS/VS prior to entry and their
contents must be preserved throughout execution of the program. For
COBOL and PL/I, this preservation of registers is done automatically by
CICS/VS.

Registers 15 through 11 are available to the user and their contents
are preserved when a CICS/VS macro instruction is executed; the contents
of register 14 are destroyed whenever a CICS/VS macro instruction is
exacuted. The contents of register 1 are destroyed if parameters are
specified on a DL/I call.

The different types of the DFHPC macro instruction that can be issued
to transfer control from or to an application program are listed in the
left~hand column of Figure 1.3-2. The status of all registers upon
program entry or upon return to a program is as shown in the remaining
colunmns.

Although register 14 contains the program entry address, it is not
advisable to use register 14 as the base ragister since it is used by
CICS/VS to service requests for CICS/VS supervisory and data management
services.

Chapter 1.3. Programming Techniques and Restrictions 19
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Figure 1.3-2.

Restrictions

Register Usage under CICS/VS

There are language and other restrictions that the application
programmer should be aware of when writing programs to be run under
CICS/VS.

ASSEMBLER

If CICS/VS macro instructions are included in an assembler-language

application program, the assembler instruction COM

control section) must not be usad.

COBOL

(define blank common

The use of CICS/VS macro instructions in a COBOL application program
precludes the use of the following COBOL features:

20

1. Environment and Data Division entries normally associated with data
management services.

2. File section of the Data Division.
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3. Special features: ACCEPT,DISPLAY,EXHIBIT,REPORT WRITER,
SEGMENTATION,SORT,TRACE, and UNSTRING.

Any feature that requires an operating system GETMAIN.
4. DOS compiler options: COUNT,FLOW,STATE,STXIT, or SYMDMP.

0S compiler options: COUNT,ENDJOB,FLOW,DYNAM,STATE,SYMDMP,SYST, or
TEST.

Any option that requires operating system services.

5. COBOL statements: READ, WRITE, OPEN, CLOSE.

6. QUOTE option, which signifies that literals are to be delineated by
gquotation marks (for example, "74m). Because CICS/VS macro
instructions generate COBOL code using apostrophes to delineate
literals (for example, '74'), the APOST option must be in effect.

7. The OPTIMIZE option of DOS Pull COBOL Version 3 (5736—CB2.)

SERVICE RELOAD statements must be coded in programs compiled under

| the following compilers when the OPTIMIZE option is active:

. 0S Full COBOL Version 4 (5734-CB2)
° 0S/VS COBOL Release 1 (5740-CB1)
. DOS/VS COBOL (5746-CB1)

If the NOOPTIMIZE option is used, SERVICE RELOAD can, but need not,

| be used: PFurther details of SERVICE RELOAD appear in "Additional

Guidelines" in Chapter 2.3.

CICS/VS macro instructions should not be coded within a COBOL
statement, since each COBOL statement generated by a CICS/VS macro
instruction is terminated by a period.

CICS/VS macro instructions generate COBOL statements which use an
apostrophe (') to delineate literals. Code written by the application
programmer cannot utilize quotes (") to delineate literals.

Duplicate names may not be used. This requirement is a result of
preprocessing by the translator before COBOL statements are generated.

Any COBOL program that is to run under CICS/VS must contain at least
one CICS/VS macro instruction (for example, DFHPC TYPE=RETURN) for
proper operation.

Users of the 0S/VS COBOL Release 2 compiler must specify LANGLVL (1),
and must not use the INSPECT or USE FOR DEBUGGING statements.

The macro level interface will not support a COBOL program with a TGT

larger than 4K. If a program generates a TGT greater than 4K the
command level interface must be used.
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PL/I

The following restrictions apply to programs compiled by the PL/I F
Compiler for CICS/0S/VS. However, if the PL/I Optimizing Compiler is
used with the PL/I support supplied by CICS/VS, not all the restrictions
apply. Refer to the PL/I Optimizing Compiler Programmer's Guide for
more information on the applicable restrictions.

The use of CICS/VS macro instructions in a PL/I application program
pracludes the use of the following PL/I features:

1. The multitasking built-in functions: COMPLETION, STATUS, PRIORITY.
2. The multitasking options: PRIORITY, TASK, EVENT.

3. The PL/I statements: READ, WRITE, GET, PUT, OPEN, CLOSE, DISPLAY,
DELAY, REWRITE, LOCATE, DELETE, UNLOCK, STOP, HALT, EXIT, and, for
the PL/I Optimizing Compiler, FETCH and RELEASE.

4. PL/I Sort/merge.
5. PL/I error handling.

6. A declaration for a nonstring element variable with the attributes
STATIC EXTERNAL but without the INITIAL attribute. (This
declaration will generate a common CSECT that cannot be handled by
CICS/VS).

The use of CICS/VS macro instructions in a PL/I application program
to be compiled on the PL/I Optimizing Compiler also precludes the use of
the following compiler options:

REPORT, FLOW, GONUMBER, GOSTMT.

An application program written in PL/I must consist of an external
(MAIN) procedure. Internal procedure CALLs are allowed in a PL/I
program to be rumn under CICS/VS, but external CALLs are not.

Floating-point operations can be used, but CICS/VS does not dump the
contents of floating—point registers, and programmers should be aware
that a floating—point interrupt will cause the task to be abnormally
terminated.

Any CICS/VS macro instruction operand which defines a name or label
of a storage area or routine should comply with the Assembler language
restrictions of eight characters or less. This requirement is a result
of preprocessing by the Assembler before PL/I statements are generated.

LINK-EDITING

Separate COBOL routines cannot be link—edited together. Neither can
separate PL/I routines: Assembler—language routines may be link—edited,
but routines invoked by CALL statements must conform to CICS/VS
application program requirements. PFacilities comparable to link—editing
are provided under CICS/VS through DFHPC TYPE=LINK and DFHPC TYPE=XCTL
(transfer control) macro instructions, which can be used to set up
communication between programs. For details of the job control required
to compile and link—edit application programs refer to the CICS/VS
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OBJECT PROGRAM SIZE

The object module resulting from any application program must not occupy
more than 262,136 bytes of storage.

Assembly-time Service (DFHCOVER Macro)

In addition to knowing the execution—time considerations discussed in
this chapter, the application programmer should be aware of an assembly-—
time (or compile-—time) service available under CICS/VS: the DFHCOVER
pacro instruction. This macro instruction specifies that the assembler
or compiler in use print a cover page on two consecutive pages, which
ensures that the application program listing can be torn off with one of
the cover pages face up. Useful information (program name, date, time
of assembly, remarks, and so on) may then be written on the cover page.

The DFHCOVER macro instruction requires no operands and nothing else
should appear on the same coding line.

If the DFHCOVER macro instruction is coded as part of an Assembler—
language application program, it should be coded as the first
instruction in the program. If desired, however, this macro instruction
may be coded after anything that is not vital to the listing (such as
the TITLE line).

The first line of a PL/I source program is printed as a header on
each page of the source listing. This means that when the DFHCOVER
macro instruction is part of a PL/I application program, the first line
should be a comment containing information that the application
programmer wants printed as a header. The second line should contain
the DPHCOVER macro instruction. The actual PL/I code should begin with
the third 1line.

Since column 1 is used by the DFHCOVER macro for line and page
spacing under PL/I, column 1 must be defined as reserved for control
characters and columns 2-72 must be defined as available for data. For
information concerning PL/I compile—time services, see the DOS PL/I
Optimizing Compiler Progqgrammer's_Guide, the 0S_PL/I_(F)_ Programmer's
Guide, and the 0S PL/I Optimizing Compiler Programmer's Guide.

The example in Appendix A shows how the DPHCOVER macro instruction is
used.

| Testing Responses to Macro Instructions

As a result of issuing CICS/VS macros, certain error conditions may be
raised. A programmer can test for these conditions in any of the
following ways:

. Code the appropriate operands in the macro being issued. Each
macro syntax display lists the operands available.

] Code a DFHXX TYPE=CHECK macro immediately following the particular
macro by which the service is requested.

° Code instructions, following the macro by which the service was
requested, that test the contents of certain CICS/VS control areas.
The relevant control areas and the meaning of the returning bit
patterns are discussed in each chapter that describes the services.
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| If the programmer does not ckeck the response to a request, progranm
| flow continues with the next sequential instruction.
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Part 2. Storage Definition
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Chapter 2.1. Introduction to Storage Definition

CICS/Vs provides symbolic storage definitions in the form of dumny
sections (DSECTs) that describe the layouts of a number of: storage
areas. These storage definitions are contained in the CICS/VS libraries
and can be copied into application programs where, in combination with
user—defined layouts of the user's sections of the storage areas, they
provide symbolic addressing (addressability) to the storage areas.

CICS/VS Storage Areas

The storage areas for which symbolic storage definitions are provided
consist of control areas, for example the Common System Area (CSA), work
areas, for example the File Work Area (FWA), and input/output areas, for
example the Terminal Input/Output Area (TIOA). CICS/VS storage areas
are summarized in Pigures 2.1-1 and 2.1-2.

Some of these storage areas are acquired by CICS/VS during system
initialization, others are acquired and released during execution of the
system. Some areas are acquired by CICS/VS; some by the application
program; and some by either CICS/VS or the application program.

All CICS/VS storage areas, with the exception of the journal control
area (JCA) and VSAM work areas (VSWAs), consist of two sections. The
first is the system section, used primarily by CICS/VS; the second is
the user section, defined and used exclusively by the application
program. This division exists whether the storage areas are acquired
during system initialization (for example, the common system area) or
acquired during execution (for example, a terminal input/output area).

All CICS/VS pointers (areas containing addresses) are four bytes in
length.

A storage accounting field comprising eight bytes preceding and eight
bytes following each storage area is built by CICS/VS for every storage
area acquired for the user. If this field is altered or destroyed,
CICS/VS may be abnormally terminated.

The common system area (CSA) and the task control area (TCA) must be
defined in every application program; other areas are defined as needed.
It is the user's responsibility to define the CSA and TCA as vwell as
other storage areas required by the application program.

Identifiers such as CSA and TCA, used in this manual, are also used
in symbolic names, or labels, within CICS/VS modules and must be used by
the application programmer to refer to the data that they represent.
Names of fields within a storage area generally begin with the
characters of the label for that area. For example, TCA stands for Task
Control Area, TCAFCAAA is a field in the TCA that points to a Pacility
Control Area, TCASCSA is a field in the TCA that points to a Storage
Control Storage Area, and so on.
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The letters A through G in Figure 2.1—-1 denote the following:

Assembler language only.

Alternatively, the TCAFCAAA may point to the address of a DCT
entry or to the address of an automatic initiate descriptor
(AID).

COBOL equivalent:

01 DFHTCTTE COPY DFHTCTTE.
MOVE TCAFCAAA TO TCTTEAR.
PL/I equivalent:

%INCLUDE DFHTCTTE;
EOB = End of Block.

TCAFCAA, TCATSDA, and TCATDAA: The same location within the
TCA is used for these three pointers, only one of which is
current at any given time.

TCASCSA may also point to an area to be released by a DFHSC
TYPE=FREEMAIN macro instruction.

After a DFHPC TYPE=LOAD macro instruction, TCAPCLA points to
the beginning address of the loaded progranm.

Throughout Figure 2.1-1, the characters LLYY represent a four-byte

field in which the first two bytes define the length of the area.

28
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CSA

COPY DFHCSADS

System Section

Pointers to CICS/VS Modules and Tables, Save Areas,
Statstics, Constants, Psrameters, Time of Day

Detault =

CSACDTA —
{current task)

CWA Common Work Area - User's Section

Allocated at sysgen.

612, Maximum = 3584,

Initially binary zeros.

Exists for duration of CICS/VS.

Usable by multiple tasks for statistics, ta pass data, etc.

TC

TCACBAF;(REG‘ 12)

L- CSACBAR (REG. 13)

®

® L oo

COPY DFHTCAD:

TCTTE

System Section

Ponnters, etc.

Program Control Information,
Task Prionity, RSA

CICS/VS-acquired

COPY DFHTCTTE
L TCTTEAR, TCAFCAAA

™ Operator 1d.
Security Keys

QP System Section
Contral Information

r ion — 1
Size defined in TCT.
Use comparable to CWA.

rminal
TCTTEDA

L TCTTEAR

L—- TCTTECIA l CICS/VS-acquired

TIOA

TCAFCAAA

COPY DFHTIOA
L TIOABAR, TCTTEDA

System

Section
12 bytes

User's Section

Terminal input of output Messages.

Size defined in TCT, and obtained as needed by CICS/VS. Also obtainable
through DFHSC TYPE = GETMAIN, CLASS = TERMINAL (data length only).

o)@om

LTIOAEAR
FIOA

| CICS/VS or user-acquired

COPY DFHFIOA
L FIODABAR, TCAFCAA

TIOADBA

System Section

0S:64 bytes + 16 if ISAM

User’s Section
For file records. Size defined in FCT. Automatically acquired by FCP, as

DOCS: 80 bytes required, All records (except VSAM) read into FIOA initially, Oanly one type
{Inquiry, unblocked) processed here. Ail others moved to FWA.
IECS/VS-acuuired
TCAFCAA @ L—~FIOABAR LFIOADEA
A
COPY DFHFWADS
FWA L FWACBAR, TCAFCAA
System User's Section
[ Section For file records. Size defined in FCT, and acquired by FCP, as required, or through
16 bytes DFHFC TYPE = GETAREA. Records moved here from FIOA or VSAM buffer for
Inquiry, Blocked; Updating; Browse; Segmented. Also, new records assembled here.
TCAPCLA @
t t ]CICS(VS or user-acquired
FWACBAR FCUWA J
VSWA COPY DFHVSWA
L VSWABAR, TCAFCAA
System Section for VSAM 1/0
96 bytes for basic 1/0 and 136 bytes + key length for browse 1/0.
Automatically acquired by FCP as required, and passed to user only for locate mode operations.
L | ‘ CICS/VS-acquired
VSWABAR VSWAREA VSWALEN
SAA COPY DFHSAADS
L SAACBAR, TCASCSA
) System User’s Section
TCASCSA < Section User's work area.
8 bytes Area acquired through DFHSC TYPE = GETMAIN, CLASS = USER {(data length only].
t t User-acquired
@ SAACBAR SAASACA
TSIOA COPY DFHTSIOA
L TSIOABAR, TCATSDA
\’ System User’s Section
Section Temporary storage 1/Q area.
TCATSDA 12 bytes Automatically acquired by TSP on DFHTS TYPE = GET, or by user through
4 —y DFHSC TYPE = GETMAIN, CLASS = TEMPSTRG (data + 4 bytes for LLbb).
: incl Libb
L CICS/VS or user-acquired
TSIOABAR TSIOADBA
TDOA COPY DFHTDOA
L TDOABAR, TCATDAA
O [ system User's Section
Section Intrapartition output only. V/L records only. User-specified area. May be obtained
12 bytes through DFHSC TYPE = GETMAIN, CLASS = TRANSDATA (data + 4 bytes for
LLbb).
A\
v inct LLbb
TODOABAR TDOADBA
TWA - Transaction Work Area
User’s Section
: COPY DFHTDIA
Size defined in PCT TDIA L TDIABAR, TCATDAA
Default = 0.
System User's Section
Work area; Section nirapartition input only. V/L records only. Size = size of largest record in queue.
task duration only. GET ™| 0S: 40bytes Automatically acquired by TDP, as required.
DOS: 12 bytes
incl LLbb

L— TDIABAR

t | CICS/VS-acquired
TDIADBA

Figure 2:1-1.
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TIOA Terminal Input/Output Area (DFHTIOA}

TIOABAR
.
x'g5' | BYTE HALFWORD WORD HALFWORD | BYTE | BYTE MESSAGE DATA BYTE
TIOASAL 4  TIOASCA b TioatoL # \ b TioaDBA [ I——\EO,-JB
TIOALAC
TIOACLCR
TIOAWCH

TIOABAR — TIOA Base Address Register TIOASAL ~ TIOA Storage Accounting — area Length
TIOACLCR — T10A Control write — Line or Copy Request (same as TIOALAC) TIOASCA — TIOA Storage Chain Address
TIOADBA - TIOA Data Begin Address TIOATOL — TIOA Terminal — message Data Length
TIOALAC - TIOA Line Address Control {same as TIOACLCR) TIOAWCI — TIOA Write Control Indicator

FIOABAR FIOA Fite Input/Output Area (DFHFIOA)

X‘8F' | TWO WORDS | /¢ WORD , WORD I P DATA

L R ’ A ’ 3
| ! FCFIOLRA FCFIOFCT FIOADBA

storage accounting control information FCDSO1D

FIOABAR - File Input/Output Area Base Address Register FCFIOLRA — FCF10 Logical Record Address
FCFI1Oxxx — File Control File Input/Output xxx FIOADBA - File Input/Qutput Area Data Begin Address (DOS)
FCFIOFCT — FCFIO File Control Table — entry address FCDSOID  ~— File Control Data — area (OS variable}

FWACBAR

FWA File Work Area (DFHFWADS)

X'8F" TWO WORDS WORD WORD DATA
- # rcurpra 4 Fcurcta b Feuwa
FWACBAR — File Work Area Comol Bace Adotess Regi

— File Worl rea Contro ase ress Register — i
FCUFCTA — File Control Update File Control Table Address FCUPDRA — File Control UPDate Record Address
FCUWA  ~ File Control Update Work Area (data begin address)
VSWABAR
VSWA VSAM Work Area (DFHVSWA)
X'BF" TWO WORDS I PR WORD P WORD PATA
7 [ Y 7
VSWAREA VSWALEN

VSWABAR — VSAM Work Area Base Address Register
VSWAREA — VSAM Work Area REcord Address
VSWALEN — VSAM Work Area Record LENgth

SAA Storage Accounting Area (DFHSAADS)

SAACBAR
\
%o | avre | naLewonp WORD | DATA
] SAASAD 4
SAASAFI SAASACA
SAASACI
SAACBAR — SAA Control Base Address Register SAASAF! — SAA Storage A ing Format Identification

SAASACA — SAA Storage Accounting Chain Address
SAASACI — SAA Storage Accounting Class Identification

TSIOABAR

SAASAD — SAA Storage Accounting Displacement {length)

TS'OA Temporary Storage Input/Output Area (DFHTSIOA}

.
x'8€’ | BYTE | HALFWORD WORD HALFWORD HALFWORD DATA
— f—
£ vsioasaL & Tsioasca 4 T1sioavhRL 4 Ts10ADBA
TSIOABAR — TSIOA Base Address Register TSIOASCA — TSIOA Storage Chain Address
TSIOADBA — TSIOA Data Begin Address TSIOAVRL — TSIOA Variable Record Length {LLbb)** *
TSIOASAL — TSIOA Storage Accounting — area Length
TDOABAR
TDOA Transient Data Output Area (DFHTDOA)
X'8D" BYTE HALFWORD WORD HAL’F;NORD HALFWORD , DATA
4 s
4 TDOASAL [ TDOASCA TDOAVRL 4 TpoADBA
TDOABAR — TDOA Base Address Register TDOASCA — TDOA Storage Chain Address
TDOADBA — TDOA Data Begin Address TDOAVRL — TDOA Variable Record Length (LLbb)**
TDOASAL — TDOA Storage Accounting — area Length
TDIABAR
TD'A Transient Data Input Area (DFHTDIA)
i DATA
X'sD’_| BYTE HALFWORD WORD HALFWORD HALFWORD P
A ToiasAL TDIASCA A TDIAIRL 4 TDIADBA ’ ’

TDIABAR — TDIA Base Address Register
TDIADBA — TDIA Data Begin Address
TDIAIRL — TDIA Intrapartition Record Length (LLbb)**

* Length is “Message Data’’ only
{does not include TIOATDL itself, or the EOB byte).
** Length includes LLbb and data.

Figure 2.1-2.
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TDIASAL — TDIA Storage Accounting — area Length
TDIASCA — TDIA Storage Chain Address

*** | ength includes LLbb and data unless

STORCLS=TERMINAL in which case
length is length of data only.
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Copying Symbolic Storage Definitions

Depending on the programming language used, a statement of one of the
forms shown below is required to copy a symbolic storage definition into
an application program.
1. Assembler—language COPY statement of the form:
COPY name
2. COBOL COPY statement of the form:
01 name COPY name.
specified in the Linkage Section of the Data Division.
3. PL/I preprocessor statement of the form:
%$INCLUDE library (member);
%Incggnz member;
For example, assume that one or more terminal input/output areas

(TIOAs) are to be acquired during program execution. One of the
statements below must be included:

Assembler: COPY DFHTIOA
COBOL: 01 DFHTIOA COPY DFHTIOA.
PL/I: KINCLUDE DFHTIOA;

This statement copies the storage definition as a description or map
of the storage area into the application program, but does not aquire
storage for it. As pointed out above, sometimes CICS/VS acquires the
area; in other cases, the user acquires it.

Addressability

The storage definition that has been copied into the application program
must be mapped over the storage area acquired. This is done by moving
the address of the area (stored in a particular location by CICS/VS)
into a base locator for that area: Addressability through this base
locator is limited to 4096 (0 through 4095) bytes. Depending on the
programming language, a statement of one of the following forms will
normally be used to establish addressability to the area:
1. Assembler—language statement of the form:
L base-locator,location—containing-address
2. COBOL statement of the form:
MOVE location—containing—address TO base-locator.

3. PL/I based pointer assignment of the form:
base-locator = location—containing-address;
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For example, assume that a terminal input/output area (TIOA) has been
acquired during program execution. TCASCSA is a four-byte field in the
TCA that contains the address of the storage area that has been
acquired. TIOABAR is the TIOA base address register. One of the
statements below must be executed:

Assembler: L TIOABAR,TCASCSA
COBOL: MOVE TCASCSA TO TIOABAR:
PL/I: TIOABAR=TCASCSA;

Pigure 2i1-3 contains the names used in copying CICS/VS—provided
symbolic storage definitions into an application program and the names
that represent base addresses used in establishing addressability.

These symbolic names are used in Pigures 2.1-1 and 2.1-2, which show how
the areas are related and give a summary of the contents of each area.

1 N r L r 1
} | Symbolic Name |Base Locator|General )
| Storage Area | for ] or JPurpose |
] |Defined Storage]Base Address|Register I
] ] ] Register |Assignment )
| } + { |
|Common System Area (CSA) } DPHCSADS } CSACBAR | 13 ]
JTask Control Area (TCA) ) DFHTCADS | TCACBAR | 12 1
|Terminal Control Table | ] 1 )
! Terminal Entry (TCTTE) | DFHTCTTE ] TCTTEAR ] * )
|Terminal Input/Output Area | DPHTIOA | TIOABAR | * |
1 (TI0A) 1 | | |
|File Input/Output Area ) DFHFIOA | FIOABAR ] * |
| (FIOR) | | | |
JFile Work Area (FWA) | DFHFWADS | FHWACBAR 1 * ]
| VSAM Work Area (VSWA) ) DFHVSWA ] VSWABAR ) * )
|Storage Accounting Area | DFHSAADS | SAACBAR ) * |
| (SAR) | 1 ! ]
| Temporary Storage Input/ 1 DFHTSIOA | TSIOABAR | * |
| Output Area (TSIOA) | | | !
|Transient Data Output Area | DFHTDOA | TDOABAR ] * |
| (TDOA) | | I 1
|Transient Data Input Area | DFHTDIA | TDIABAR J * }
] (TDIA) | | ] |
JJournal Control Area (JCA) | DFHJCADS | JCABAR | * |
| L L N |
| *Any register except 12, 13, or 14 (which are used by CICS/VS) |
| or 0 (which cannot be used as a base or index register) i
L . []

Figure 2.1-3. Symbolic Names and Base Addresses of CICS/VS Storage
Areas

Chaining of CICS/VS_ Storage Areas

Storage acquired by the application program through CICS/VS storage
management is controlled by chaining together all storage associated
with a task. This chaining allows CICS/VS to release all storage
associated with the task, either upon request from the user or when the
task is terminated, normally or abnormally.
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The common system area (CSA), whose address is provided by CICS/VS,
points to the task control area (TCA) which in turn points to the other
storage areas required by the task. The TCA is the head of the chain of
storage associated with each task, except for TIOAs, which are chained
from the TCTTE. Figure 2.71-4 illustrates the chaining of CICS/VS
storage areas and indicates the symbolic base address used to locate
each storage area.

Required Storage_Areas

At least two storage area definitions, namely, those for the CSA and the
TCA, are required in every application program to be run under CICS/VS.
The following sections describe these areas. Services performed by
CICS/VS components are mentioned as necessary. Some tables that are
basic to CICS/VS operation are also mentioned. These tables are
explained in greater detail in the CICS/VS System Programmer's_ Reference
Manual.

Common System Area (CSA)

The Common System Area (CSA) contains areas and data required for the
operation of CICS/VS. It can be extended to include a user—defined
common work area (CWA) that can be referred to by application progranms.

Data in the CSA that is required for the operation of CICS/VS
includes:

. CICS/VS save areas

° Addresses of CICS/VS management programs

. Control system and user statistics accumulators
° Addresses of CICS/VS system control tables

° Common system constants

° System control parameters
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CICS/VS —P» CSACBAR

MANAGEMENT == J
COMMON MODULES } (TCACBAR) N \\
SYSTEM | A]rask A RS
AREA |
DFHCSADS | I‘ &
CSACDTA b
! FACILITIES FOR TASK C
\ TASK TCAFCAAAR
> CONTROL AREA| R FACILITIES FOR TASK B
DFHTCADS \\\}
WORK ; & 3 TCTTEAR
CwWA » >,
AREA é \\\\\
o N
FACILITIES CONTROL
AREA ASSOCIATED TCAFCAAA ;i‘;[ﬂé@é ;a&l)’zl‘AI‘EOL
ADDRESS ENTRY
DFHTCTTE TCTTEDA TIOABAR
DFHTIOA
—A—
| 12 BYTES L . l EOB ]
s
STORAGE CONTROL
STORAGE ADDRESS TCASCSA \
(SAACBAR)
DFHSAADS
—N—
I 8 BYTES l .
N
Ve
FWACBAR
/ ¢ oS
FILE
hEssuTn, ~—__ S — ‘
FIOABAR
DFHFIOA
",—A—_J
0S/VS 64 BYTES .
DOS/VS80 BYTES [ R
—v—
(‘6-BVTE FILLER DEFINED
BY USER FOR 0S/VS ISAM
VSWABAR
DFHVSWA
, A
[ 96 BYTES l
~
EXTRAPARTITION GET
. TDIABAR
* DFHTDIA
—t—
TRANSIENT DATA INTRAPARTITION GET
ARERAoORGSS e
N
PUT TOOABAR
+ DFHTDOA
12 BYTES,
8BYTESH Libb |
L N
TEMPORARY STORAGE
DATA AREA TCATSDA
TSIOABAR
‘D
E r 12 BYTES
8BYTESH{LLbb] ~
\s

v

PR — $» (TCACBAR)
ITASK C)

POINTERS TO CICS/VS
-

L g (TCACBAR)

TRANSACTION WORK AREA

Pigure 2.1-4.

TWA «

:
L

THIS AREA IS DEFINED AFTER THE DFHxxxxx. THE PU/I AND COBOL
PROGRAMMER MUST COMPLETE THE BASED STRUCTURE {SYMBOLIC
STORAGE DEFINITIONS) 8Y WRITING DECLARATIONS WITH A LEVEL
NUMBER GREATER THAN 1. THE ASSEMBLER LANGUAGE
PROGRAMMER MUST WRITE DS STATEMENTS'

** TCAFCAA, TCATDAA, AND TCATSDA ARE OVERLAYED IN SAME STORAGE.

-
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Common Work Area (CWA)

The Common Work Area (CWA) is an area within the CSA that can be used by
application programs for user data that needs to be accessed by any task
in the system. This area is acquired during system initialization and
its size is determined by the system programmer at system generation.

It is initially set to binary zeros. Its contents can be accessed and
altered by any task during CICS/VS operation.

Addressability for the CWA is provided when copying the CICS/VS
storage definition for the CSA. However, addressability is limited to a
combined total of 4096 (0 through #4095) bytes for the CSA and CWA.
Addressability for any portion of the CWA extending beyond the 4096-byte
limit is the responsibility of the user.

Since the CWA is available to any task while it has control of the
system, it is not advisable for an application program to use this area
for retention of data when requesting CICS/VS services; instead, it
would be better to use the transaction work area (TWA) which has been
designed to be used by individual tasks for their own purposes. The TWA
is described later in this chapter.

Task Control Area (TCA)
The Task Control Area (TCA) is an area of main storage acquired by
CICS/VS when a task is initiated by the task control program. Once
acquired, the TCA exists until the task is terminated. It contains the
current status of the task, its relative dispatching priority, and
parameters and information being passed between CICS/VS and the
application program. During execution of the task, the user can change
the priority through task management services; further processing of the
task is scheduled accordingly.

The TCA provides the following items for its associated task:

° Register save areas

. Unique fields (parameter areas) for communicating requests to
cICS/vsS

L Address of the related Pacility Control Area (FCA)
. Task storage chain addresses
The TCA makes no provision for residual data such as statistics.
However, the TCA can be extended to include a transaction work area
(IWA) , the size of which is determined by the user to meet the needs of
the transaction. (See wTransaction Work Area®, later in this chapter.)
The TCA consists of three parts:
. CICS/VS system section
[ Communication section
L Optional Transaction Work Area (TWA)
The CICS/VS system section contains addresses and data needed by
CICS/VS to control the task. Access to this section is limited to
CICS/VS management and service programs.
; The communication section is used by CICS/VS and by user—written
I application programs for communication between the application program
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and CICS/VS management and service programs. CICS/VS functions
sometimes overwrite some of the fields in the communication section of
the TCA. The assignment of required fields in the TCA for a particular
CICS/VS request must therefore be done immediately prior to issuing the
request, with no other requests intervening.

The optional transaction work area is reserved for the exclusive use
of the application progranm.

In those cases in which a task is initiated from a terminal (nearly
always the case) , CICS/VS places into the TCA the address of the
terminal control table terminal entry (TCTTE) associated with the
terminal. The TCTTE, in turn, contains the address of the terminal
input/output area (TIOR) . )

Transaction Work Area (TWA)

The Transaction Work Area (TWA) is an extension of the TCA and is
created at the option of the user to provide a work area for a given
task. The TWA can be used for the accumulation of data and intermediate
results during the execution of the task. It can also be used when the
amount of working storage for a task is relatively static, when data
nust be passed between user—written application programs, or when data
must be accessed by different programs during transaction processing.
During multiple entries of data for a transaction, the application
programs might retain the data in the TWA. This approach cannot be used
for multiple transactions; the TWA is released automatically at task
termination.

The size of the TWA for the task must be determined by the
application designer and must be specified in the program control table
by the system programmer at system generation. The TWA must be defined
immediately following the definition of the TCA in the application
program. The sizes of TWAs within the system vary according to the
needs of the transaction. The TWA is initially set to binary zeros.
(For a discussion about establishing the TWA, see the explanation of the
program control table in the CICS/VS_System_ Programmer's Reference
Manual.

Addressability of the TWA is provided when copying the CICS/VS
storage definition for the TCA. However, addressability is limited to a
combined total of 4096 (0 through #4095) bytes for the TCA and TWA.
Addressability for any portion of the TWA extending beyond the 4095-byte
limit is the responsibility of the user.
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Chapter 2.2. Storage Definition — Assembler Language

The Assembler-language programmer must define storage for the CICS/VS
control areas and any other storage areas required for the processing of
the application program. This is done by using the Assembler-language
COPY statement to (1) copy the appropriate symbolic storage definitioms
into the application program and (2) specify the names of the storage
areas being defined. All registers are available, except registers 12,
13, and 14 (which are used by CICS/VS).

All application programs must contain statements to copy the symbolic
storage definitions for the common system area (CSA) and the task
control area (TCA). If a terminal is to be used, the storage definition
of a TCTTE must be copied also. The expansions of the CICS/VS macro
instructions used in an application program refer to fields within these
areas, so their locations must be identified. Whether additional
definitions must be copied depends on the processing requirements
(storage areas and macro instructions used) of the application progranm.

Storage Defined During Initialization

During CICS/VS initialization, the CSA is allocated as part of the
CICS/VS nucleus. PFor each terminal that is to be used, a terminal
control table terminal entry (TCTTE) must be included in the terminal
control table (TCT).

COMMON SYSTEM AREA (CSA)

The statement
COPY DFHCSADS

copies the symbolic storage definition for the CSA and assigns register
13 as its base register.

If CICS/VS is generated to include a common work area (CWA), a
symbolic definition for that area must be included immediately following
the COPY DFHCSADS statement. 1In the following example, a total of 16
bytes of storage are defined by the three DS statements. It is assumed
that a CWHA of at least 16 bytes has been defined.

COPY DFHCSADS
BUCKET1 DS F
BUCKET2 DS P
TEMPNAME DS CL8
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TERMINAL CONTROL TABLE TERMINAL ENTRY (TCTTE)

The statement
COPY DFHTCTTE

copies the symbolic storage definition for the TCTTE. This definition
can be used to obtain the address of the current terminal I/O area (the
current terminal control table terminal entry data address, or TCTTEDA)
or to request a terminal control service via the DFHTC macro
instruction. An EQU statement must be included to set up a base
register for the TCTTE, equating the label TCTTEAR to a general-—purpose
register. Addressability must also be established for the TCTTE by
loading the address at TCAFCAAA into TCTTEAR. The following is an
example of the coding required:

TCTTEAR EQU S
COPY DFHTCTTE

L)
L TCTTEAR,TCAFCAAA

Storage Defined During Execution

During execution of a task, the TCA, TIOA, and other storage areas
required by the task are allocated by CICS/VS storage management upon
request from either the application program or CICS/VS. The application
program must include symbolic storage definitions for these storage
areas by using COPY statements as described below.

TASK CONTROL AREA (TCR)

The statement
COPY DFHTCADS

copies the symbolic storage definition for the communication section
only of the TCA and assigns register 12 as the base register for the
whole of the TCA. If the application program requires the use of a
transaction work area (TWA), DS statements for the TWA must immediately
follow the COPY statement. The following is an example of the coding
required to symbolically define storage for both the TCA and TWA. 1In
the example, a total of 53 bytes of storage are defined by the four DS
statements. It is assumed that a TWA of at least 53 bytes has been
defined in the PCT for the transaction.

COPY DFHTCADS
NAME DS C120
STREET DS CL20
CITY DS CL10
STATE DS CL3
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TERMINAL INPUTOUTPUT AREA (TIOA)

The statement
COPY DFHTIOA

copies the symbolic storage definition for the CICS/VS system section of
the TIOA. This storage definition should precede the user's definition
of a terminal input or output message. The user must code an EQU
statement to set up a base register for the TIOA, equating the label
TIOABAR to a general—purpose registeri Any action that reguires a TIOA
can then be specified. For example, a DFHSC TYPE=GETMAIN macro
instruction requesting CICS/VS storage control to obtain dynamic storage
for a TIOA for the program can be specified, as follows:

TIOABAR EQU 9
COPY DFHTIOA

NAME DS CL20
STREET DS CL20
DS CLS5

DFHSC TYPE=GETMAIN,NUMBYTE=45,CLASS=TERMINAL
L TIOABAR,TCASCSA

For additional information about obtaining storage, see "Obtain and
Initialize Main Storage (TYPE=GETMAIN)" in Chapter 5.5.

FILE INPUT/OUTPUT AREA (FIOA)

The statement
COPY DFHFIOA

copies the symbolic storage definition for the CICS/VS system section of
the FIOA. This storage definition should precede the user's defined
layout of a file input or output area when reading an unblocked record
without updating or segmenting, or when reading DAM blocked records
without deblocking. If desired, the user can identify that the area
returned in response to a user file request is an FIOA, rather than an
FPWA or VSWA, by testing label FIOAIND for a mixed condition using mask
FIOAM.

The user must code an EQU statement to set up a base register for the
FIOA, equating the label FIOABAR to a general-purpose register. The
FPIOA is automatically acquired by CICS/VS file management whenever a
request is made by the user to access a data base data set. If data is
retrieved using the Indexed Sequential Access Method (ISAM) under
CICS/0S/VS, a 16—byte filler must be defined prior to the user's data
definition. The user must establish addressability for an FIOA acquired
in response to a DPHPFC macro instruction before referring to the FIOA.
The following is an example of the coding required; it includes the
optional test for FIOA identification.
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FIOABAR EQU 7

COPY DFHFIOA

DS 16X 0S/VS ISAM FILLER
NAME DS CL20
STREET DS CL5

:

4

3 FIOABAR,TCAFCAA

TH FIOAIND,FIOAM WAS FIOA RETURNED?
BM GOTFIOA YES

FILE WORK AREA (FWA)

The statement
COPY DFHFWADS

copies the symbolic storage definition for the CICS/VS system section of
the FPHA. This storage definition should precede the user's defined
layout of a file record area when reading or updating an existing
blocked or segmented record, when adding a new record to a file, or when
retrieving records using the browse feature. If desired, the user can
identify that the area returned in response to a user file request is an
FWA, rather than an FIOA or VSWA, by testing label FWAIND for a ones
condition using mask FWAM.

The user must code an EQU statement to set up a base register for the
FWA, equating the label FWACBAR to a general-purpose register. The user
nust also establish addressability for an FWA acquired in response to a
DFHFC macro instruction prior to any reference to the FWA. The
following is an example of the coding required; it includes the optional
test for FWA identification:

FWACBAR EQU 7

COPY DFHFWADS
NAME DS CL20
STREET DS CL30
ZIPCODE DS CLS

:

d

L FWACBAR,TCAFCAA
TH FWAIND,FWAM WAS FWA RETURNED?
BO GOTFWA YES

VSAM WORK AREA (VSWA)

The statement
COPY DFHVSWA

copies the symbolic storage definition for the CICS/VS system section of
the VSAM work area (VSWA) and must be present in all programs using
locate mode I/O. (See "Direct Retrieval (VSAM Locate Mode)" in Chapter
3.2.) If desired, the user can identify that the area returned in
response to a user file request is a VSWA, rather than an FIOA or FWaA,
by testing label VSWAID for a zero condition using mask VSWAM.
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The user must code an EQU statement to set up a base register for the
VSWA, equating the label VSWABAR to a general-purpose register. After a
VSWA is acquired by CICS/VS in response to a DFHFC macro instruction
using locate mode I/O0, the user must establish addressability for the
VSWA prior to any reference to that area. The following is an example
of the coding required; it includes the optional test for VSWA
identification:

VSWABAR EQU 7
COPY DFHVSWA

L VSWABAR, TCAFCAA
TM VSWAID,VSWAM WAS VSWA RETURNED?
BZ GOTVSWA YES

TRANSIENT DATA INPUT AREA (TDIA)

The statement
COPY DFHTDIA

copies the symbolic storage definition for the CICS/VS system section of
the intrapartition TDPIA. This storage definition should precede the
user's defined layout of the message area used for data obtained from an
intrapartition destination by means of a DFHTD TYPE=GET macro
instruction. (See "Acquire Queued Data (TYPE=GET)" in Chapter 5.6.).
The user must code an EQU statement to set up a base register for the
TDIA, equating the label TDIABAR to a general-purpose register. The
user must also establish addressability for the TDIA following a DPFHTD
macro instruction. The following is an example of the coding required:

TDIABAR EQU 9

COPY DFHTDIA
NAME DS CL20
STREET DS CL20

L TDIABAR,TCATDAA

TRANSIENT DATA OUTPUT AREA (TDOA)

The statement
COPY DFHTDOA

copies the symbolic storage definition for the CICS/VS system section of
the intrapartition TDOA. This storage definition should precede the
user®s defined layout of the message area for transient data to be
directed to an intrapartition or extrapartition destination by means of
a DFHTD TYPE=PUT macro instruction. (See "Dispose of Data (TYPE=PUT)"
in Chapter 5.6.)

The user must code an EQU statement to set up a base register for the

TDOA, equating the label TDOABAR to a general-purpose register. The
address of the data to be output (including the four-byte length field
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in the case of variable-length records) must be given to transient data
control either through the TDADDR operand of the DFHTD macro instruction
or by placing it in TCATDAA. The following is an example of the coding
required:

TDOABAR EQU 9

COPY DFHTDOA
TIME DS CL4
DATE DS PL3
INTERM DS CL4
OUTTERM DS CL4

DFHSC TYPE=GETMAIN,CLASS=TRANSDATA,NUMBYTE=19
L TDOABAR,TCASCSA

DFHTD TYPE=PUT,DESTID=POST, TDADDR=TDOAVRL

TDOAVRL is a name associated with the first byte of the output
message (LLY¥ for variable-length records).

TEMPORARY STORAGE INPUT/OUTPUT AREA (TSIOA)

The statement
COPY DFHTSIOA

copies the symbolic storage definition for the CICS/VS system section of
the TSIOA. This storage definition should precede the user's defined
data fields. The user must code an EQU statement to set up a base
register for the TSIOA, equating the label TSIOABAR to a general—purpose
register: The address of the data, which always includes a length field
(LLPY) for temporary storage must be given to temporary storage control
either through the TSDADDR operand of the DPHTS macro instruction or by
placing it in TCATSDA. The following is an example of the coding
required:

TSIOABAR EQU 6
COPY DFHTSIOA
PAGENO DS PL2
TITLE DS CL30
LINE1 DS CL70
d
't
DFHTS TYPE=GET
L TSIOABAR,TCATSDA
SH TSIOABAR,=H"'8"

Upon execution of the DFHTS TYPE=GET macro instruction, CICS/VS
returns the address of the data portion (LL¥YY field) of the temporary
storage record which is read in TCATSDA. To establish addressability to
the TSIOA (that is, to use the DFHTSIOA DSECT), the application program
must subtract eight from this address to point to the storage accounting
field of the storage area acquired by CICS/VS. 1I1If the TSDADDR operand
is included in the DFHTS TYPE=GET macro instruction, this is not
required.
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STORAGE ACCOUNTING AREA (SAA)

The statement
COPY DFHSAADS

copies the symbolic storage definition for the SAA. This storage
definition should precede the user's defined layout of a unique work
area that is used within the application program. The user must code an
EQU statement to set up a base register for the SAA, equating the label
SAACBAR to a general-—-purpose register. The following is an example of
the coding required:

SAACBAR EQU 9

COPY DFHSAADS
SYMBLA EQU *
NAME DS CL50
STREET DS CL15
SYMBLB EQU *—SYMBLA

DFHSC TYPE=GETMAIN,INITIMG=00,NUMBYTE=SYMBLB,
CLASS=USER

SAACBAR,TCASCSA

e o o e o

Having copied the symbolic storage definition for the SAA, the
application program can specify a DFHSC TYPE=GETMAIN instruction
requesting CICS/VS storage control to obtain main storage for use by the
program. The address returned by CICS/VS in TCASCSA should be moved to
SAACBAR, the base address register for the SAA.

JOURNAL CONTROL AREA (JCA)

The statement
COPY DFHJCADS

copies the symbolic storage definition for the CICS/VS system section of
the journal control area (JCA) and must be present in all programs
requesting journal services. (See "Journal Control", Chapter 7.5.) The
user must code an EQU statement to set up a base register for the-JCa,
equating the label JCABAR to a general—-purpose register. The following
is an example of the coding required:

JCABAR EQU 9
COPY DFHJCADS

A JCA is acquired by means of a DFHJC TYPE=GETJCA macro instruction.

Addressability to the JCA is automatically provided through the macro
expansion, which loads the JCA address into JCABAR.
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Example of CICS/VS Assembler-language Application Program

Figure 2.2-1 is an Assembler-language program written to run under
CICS/VS. The program asks a question of the terminal operator, receives
a reply, dynamically acquires some storage, and sends the operator's
message back to the terminal. In effect, an echo test is performed.
(The line numbers in the figure are not part of the program.)

01 BASEREG EQU 2
02 TCTTEAR EQU 1

03 TIOABAR EQU 10

oy COPY DFHCSADS

05 copy DFHTCADS

06 LENGTH DS H

07 MESSAGE DS CL32

08 cory DFHTCTTE

09 COPY DFHTIOA

10 MESSG DS CL32

11 CSECT

12 BALR BASEREG,0

13 USING *,BASEREG

14 L TCTTEAR, TCAFCAAA

15 L TIOABAR,TCTTEDA

16 MVC MESSG,=C'ENTER MESSAGE TO BE ECHOED®
17 MVC TIOATDL ,=H"26"

18 DFHTC TYPE=(WRITE,READ,WAIT,ERASE)

19 L TIOABAR,TCTTEDA

20 MVC LENGTH, TIOATDL

21 MvVC MESSAGE,MESSG

22 DFHSC TYPE=GETMAIN, *
23 CLASS=TERMINAL, *
24 NUMBYTE=32

25 L TIOABAR,TCASCSA

26 ST TIOABAR,TCTTEDA

27 HVC MESSG,MESSAGE

28 MVC TIOATDL,LENGTH

29 DFATC TYPE=WRITE

30 DFHPC TYPE=RETURN

31 END

Figure 2i2-1. Example of CICS/VS Assembler-lLanguage Application Program

A discussion of the significance of each of the lines of Figure 2.2-1
follows.
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Line Number

01
02-03

04-05
06-07
08-09

10
11-13

19
20--21
22-24

25

26

27

28

29

30

31

Chapter 2.2.

Description

Assigns base register for program.

Assigns base registers for TCTTE and

TIOA symbolic storage definitions.

Copies CSA and TCA symbolic storage
definitions.

Defines fields in TWA as save areas to
provide for quasi-reenterability.

Copies TCTTE and TIOA symbolic storage
definitions.

Defines message area in TIOA.

Begins program; establishes addressability
for progran.

Establishes addressability for TCTTE.
Establishes addressability for TIOA.

Moves message to output area of TIOA.
Moves length of message to data length
field of TIOA.

CICS/VS macro instruction that writes message
to terminal, waits for operator's reply,
and reads operator's reply.

Establishes addressability for new TIOA,
using address in TCTTE.

Saves the message and the length of the
message in the TWA save areas.

CICS/VS macro that requests 32 bytes

of terminal type storage.

Establishes addressability for new TIOA
(address of newly acguired storage area is
in PCASCSA field of the TCA).

Places address of new TIOA in TCTTE.

Moves the message from TWA save area to
new TIOA.

Moves the message length to data length
field of new TIOA.

CICS/VS macro instruction that writes message
to terminal.

CICS/VS macro instruction that returns control
to CICS/VS and terminates this task.
Required for Assembler language.
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Chapter 2.3. Storage Definition — COBOL

The COBOL programmer must define storage for the CICS/VS control areas
and any other storage areas required for the processing of the
application program. This is done by using (1) the COPY statement in
the Linkage Section of the Data Division to copy the symbolic storage
definitions into the program and specify the names of the storage areas
being defined, and (2) the MOVE statement in the Procedure Division to
establish addressability by moving symbolic storage addresses from one
location to another.

The working storage section of a COBOL program should contain only
data constants. Variable data should be placed in a TWA or in an area
of storage acquired by a DFHSC TYPE=GETMAIN macro instruction. (See
"Obtain and Initialize Main Storage (TYPE=GETMAIN)" in Chapter 5.5.)

The statement
01 DFHBLLDS COPY DFHBLLDS.

must be the first statement in the Linkage Section of the Data Division
of an COBOL program that is run under CICS/VS. This statement copies
the symbolic storage definition for the Linkage Section base locator
(BLL) , which provides the means by which a COBOL program can address
dynamically acquired CICS/VS storage areas. Included in this definition
are the symbolic base addresses for the common system area (CSA), common
system area optional features list (CSAOPFL), and task control area
(TCA). Symbolic storage definitions for these areas must be copied into
every COBOL program.

If other CICS/VS storage areas are needed, the COPY statement for the
BLL must be followed immediately by statements of the form

02 name PICTURE S9 (8) USAGE IS COMPUTATIONAL:

where name is the symbolic base address used to locate a specific
storage area. There must be one of these statements for each additional
type of storage needed by the application program. Purthermore, these
02-level statements must be coded in the same order as the corresponding
01-level COPY statements coded subsequently to copy the symbolic storage
definitions for the areas into the application progranm.

If the user is going to communicate with the system by means of a
terninal, a terminal input/output area (TIOA) and a terminal control
table terminal entry (TCTTE) are needed. Assuming that only the
required control areas (CSA and TCA), a TIOA, and a TCTTE are needed for
a particular application, the following example shows coding required in
the linkage section of the Data Division:

01 DFHBLLDS COPY DFHBLLDS.
02 TCTTEAR PICTURE S9 (8) USAGE IS COMPUTATIONAL.
02 TIOABAR PICTURE S9(8) USAGE IS COMPUTATIONAL.
01 DFHCSADS COPY DFHCSADS.
01 DFHTCADS COPY DFHTCADS.
01 DFHTCTTE COPY DFHTCTTE.
01 DFHTIOA COPY DFHTIOA.
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Storage Defined During Initialization

During CICS/VS initialization, the common system area (CSA) is allocated
as part of the CICS/VS nucleus. For each terminal that is to be used, a
terminal control table terminal entry (TCTTE) must be included in the
terminal control table (TCT). The COBOL programmer must provide
symbolic storage definitions for the CSA and TCTTE (if needed) as
follows.

COMMON SYSTEM AREA (CSA)

The statement
01 DFHCSADS COPY DFHCSADS.

copies the sympolic storage definition for the CSA. Addressability for
the CSA is included.

1f CICS/VS is generated to include a common work area (CWA), a
symbolic definition of that area must be included immediately following
the COPY statement in the linkage section of the application progranm.
The following is an example of the coding regquired:

01 DFHCSADS COPY DFHCSADS.
02 CWA.
03 FIELD1 PIC X(4).

TERMINAL CONTROL TABLE TERMINAL ENTRY (TCTTE)

The statement
01 DFHTCTTE COPY DFHTCTTE.

copies the sympolic storage definition for the TCTTE and must be present

in all programs requesting communication with a terminal. The user must
code the statement

MOVE TCAFCAAA TO TCTTEAR.
in the appropriate place in the Procedure Division to establish
addressability for the TCTTE. TCAFCAAA contains the address of the

facility that initiated the transaction. TCTTEAR is the terminal
control table terminal entry address register.
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Storage Defined During Execution

During the execution of a task, the task control area (TCA), the
terminal input/output area (TIOA), and other storage areas required by
the task are allocated by CICS/VS storage management upon request from
either the application program or CICS/V¥S. Symbolic storage definitions
for these storage areas must be provided as follows.

TASK CONTROL AREA (TCA)

The statement
01 DFHTCADS COPY DFHTCADS.

copies the symbolic storage definitions for the CSA optional features
list and the TCA. The user must code the statement

MOVE CSACDTA TO TCACBAR.
and can optionally code the statement
MOVE CSAOPFLA TO CSAOPBAR.

at the appropriate place in the Procedure Division to establish
addressability for the TCA and the CSA optional features list. CSACDTA
contains the address of the storage area obtained for the TCA (the
common system area currently dispatched task address). This address is
stored in TCACBAR, the TCA control base address register.

If the application program requires the use of a transaction work
area (TWA), the record layout of the TWA must be defined immediately
following the COPY statement in the linkage section of the application
program. The following is an example of the coding required:

01 DFHTCADS COPY DFHTCADS.
02 TWA PIC X (40).

[

TERMINAL INPUT/OUTPUT AREA (TIOA)

The statement
01 DFHTIOA COPY DFHTIOA.

copies the symbolic storage definition for the CICS/VS system section of
the TIOA and must be present in all programs that use terminal input
records or that provide output records to a terminal. The following is
an example of the coding required to define the record(s) in the TIOA:

01 DFHTIOA COPY DFHTIOA.
02 TRANSID PIC XXXX.
02 TIOAMSG PIC X (20).
-

L]
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The user must establish addressability for the TIOA in the Procedure
Division by coding in the appropriate place either the statement

MOVE TCTTEDA TO TIOABAR.
or the statement
MOVE TCASCSA TO TIOABAR.

The former statement is used to establish addressability to a TIOA
acquired by CICS/VS during execution for data entered from a terminal.
The latter statement is used to establish addressability for a new TIOA
acquired by a DFHASC TYPE=GETMAIN macro instruction and should be coded
immediately following that macro instruction.

FPILE INPUT/OUTPUT AREA (FIOA)

The statement
01 DFHFIOA COPY DFHFIOA.

copies the symbolic storage definition for the CICS/VS system section of
the FIOA and must be present in all programs requesting a read of an
unblocked record without updating or segmenting, or a read of blocked
records without deblocking. If desired, the user can identify that the
area returned in response to a file request is an FIOA, rather than an
PWA or VSWA, by testing PIOAM. If data is retrieved using the Indexed
Sequential Access Method (ISAM) under CICS/0S/VS, a 16-byte filler must
be defined prior to the user's data definition. The following is an
example of the coding required to define records in the FIOA:

01 DFHFIOA COPY DFHFIOA.

02 FILLER PIC X (16). NOTE 0S/VS ISAM PILLER.
02 REYF PIC X (6).

02 NAME PIC X (20).

02 FIOAREC PIC X (74).

The user must code the statement
MOVE TCAFCAA TO FIOABAR.

prior to any reference to the FIOA following a DFHFC macro instruction
in the Procedure Division to establish addressability for the FIOA.

To identify the area returned as an FIOA, the following instruction
can be used:

IF FIOAM
THEN GO TO GOTFIOA.
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FPILE WORK AREA (FWA)

The statement
01 DFHFWADS COPY DFHFWADS.

copies the symbolic storage definition for the CICS/VS system section of
the PWA and must be present in all programs performing file operations
with the exception of a "read without update” from an unblocked,
unsegmented data set. If desired, the user can identify the area
returned in response to a file request as an FWA, rather than an FIOA or
VSWA, by testing FAAM. The following is an example of the coding
required to define records in the FWA:

01 DPHFRADS COPY DFHFWADS.
02 KEYF PIC X (6).
02 NAME PIC X (20).
02 FWAREC PIC X (24).

The user must code the statement
MOVE TCAFPCAA TO PWACBAR.

prior to any reference to the FWA following a DFHPC macro instruction in
the Procedure Division to establish addressability for the FWA.

To identify the area returned as an FWA, the following instruction
can be used:

IF FWAM
THEN GO TO GOTFWA.

VSAM WORK AREA (VSWA)

The statement
01 DFHVSWA COPY DFHVSWA.

copies the symbolic storage definition for the CICS/VS system section of
the VSAM work area and must be present in all programs using VSAM locate
mode I/0. (See "Direct Retrieval (VSAM Locate Mode)" in Chapter 3.2.)
If desired, the user can identify that the area returned in response to
a file request is a VSWA, rather than an FIOA or FWA, by testing VSWAM.
The user must code the statement

MOVE TCAFCAA TO VSWABAR.

prior to any reference to the VSWA acquired by CICS/VS in response to a
DFHPFC macro instruction using locate mode I 0.

To identify the area returned as a VSWA, the following instruction
can be used:

IF VSHAM
THEN GO TO GOTVSWA.
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TRANSIENT DATA INPUT AREA (TDIA)

The statement

01 DFHTDIA COPY DFHTDIA.
copies the symbolic storage definition for the CICS/VS system section of
the intrapartition TDIA and must be present in all programs requiring a
message area for transient data obtained by issuing a DFHTD TYPE=GET
macro instruction that refers to an intrapartition destination. (See
"Acquire Queued Data (TYPE=GET)" in Chapter 5.6.) The following is an
example of the coding required to define records in the TDIA:

01 DFHTDIA COPY DFHTDIA.
02 MESSAGE PIC X (25).

The user must code the statement
MOVE TCATDAA TO TDIABAR.

prior to any reference to the TDIA following a DFHTD macro instruction
in the Procedure Division to establish addressability for the TDIA.

TRANSIENT DATA OUTPUT AREA (TDOA)

The statement

01 DFHTDOA COPY DFHTDOA.
copies the symbolic storage definition for the CICSANVS system section of
the intrapartition TDOA and should be present in all programs issuing a
DFHATD TYPE=PUT macro instruction to provide transient data as output.
(See "Dispose of Data (TYPE=PUT)" in Chapter 5.6.4) The following is an
example of the coding required to define records in the TDOA:

07 DFHTDOA COPY DFHTDOA.
02 MESSAGE PIC X (20).

The user must code the statement
MOVE TCASCSA TO TDOABAR.

prior to any reference to the TDOA following a DFHSC macro instruction
in the Procedure Division to establish addressability for the TDOA.

TEMPORARY STORAGE INPUT/OUTPUT AREA (TSIOA)

The statement

01 DFHTSIOA COPY DFHTSIOA.
copies the symbolic storage definition for the CICS/VS system section of
the TSIOA and should be present in all programs using temporary storage.

The following is an example of the coding required to define records in
the TSIOA:
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01 DFHTSIOA COPY DPHTSIOA.
02 DATA PIC X(10).

To establish addressability for the TSIOA, the user must code the
statements

MOVE TCATSDA TO TSIOABAR.
SUBTRACT 8 FROM TSIOABAR.

if the request is a GET or GBTQ from temporary storage and the TSDADDR
operand is not specified. The subtraction of eight ensures that
TSIOABAR points to the storage accounting field (that is, to the
beginning) of the storage area acquired by CICS/VS. The user must code
the statement

MOVE TCASCSA TO TSIOABAR.

if an IO area has been acquired during execution. In the case of a PUT
or PUTQ, the symbolic address of the data is located at TSIOAVRL.

Either statement must appear in the appropriate place in the Procedure
Division of the COBOL progran.

STORAGE ACCOUNTING AREA (SAA)

The statement
01 DFHSAADS COPY DFHSAADS.

copies the symbolic storage definition for the SAA. This storage
definition should precede the definition of user storage acquired
through the DFHSC TYPE=GETMAIN,CLASS=USER macro instruction. The
following is an example of the coding required to define records in the
SAA:

01 DPHSAADS COPY DFHSAADS.

02 NAME PIC X (20).
02 SAAREC PIC X(10).

The user must code the statement
MOVE TCASCSA TO SAACBAR.

prior to any reference to the SAA following a DFHSC macro instruction in
the Procedure Division to establish addressability for the SAA.

JOURNAL CONTROL AREA (JCh)

The statement
.01 DFHJCADS COPY DFHJCADS.
copies the symbolic storage definition for the CICS/VS system section of

the journal control area (JCA) and must be present in all programs
requesting journal services. (See "Journal Control®, Chapter 7.5.)
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A JCA is acquired by means of a DPHJC TYPE=GBTJCA macro instruction.
Addressability to the JCA is provided automatically through the macro
expansion, which loads the address of the area into JCABAR.

Additional Guidelines

If the object of an OCCURS DEPENDING ON clause is defined in the linkage
section, special consideration is required to ensure that the correct
value is used at all times. In the following example, FIELD—COUNTER is
defined in the linkage section. The MOVE FIELD—COUNTER TO FIELD-COUNTER
statement is needed to ensure that unpredictable results do not occur
when referencing DATA.

LINRAGE SECTION.
01 DFHFWADS COPY DFSFWADS.

02 FIELD-COUNTER PIC 9 (4) COMP.

02 FIELDS PIC X (5) OCCURS 1 TO 5 TIMES
DEPENDING ON FIELD—COUNTER.

02 DATA PIC X (20).

L]

PROCEDURE DIVISION.

DFHFC TYPE=GET, etc.

MOVE TCAFCAA TO FWACBAR.

MOVE FIELD—COUNTER TO FIELD-COUNTER.
MOVE DATA TO TWA-FIELD.

The MOVE statement referring to FIELD—COUNTER causes COBOL to
reestablish the value it uses to compute the current number of
occurrences of PFIELDS and ensures that it can correctly determine the
displacement of DATA.

If an area greater than 4096 bytes is defined in the linkage section,
special considerations arise. An additional 02-level statement under
DFHBLLDS and an ADD statement following the MOVE statement to establish
addressability to the area are required for each additional 4096 bytes.
For example, if a file work area (PWA) exceeds 4096 bytes, the following
code can be used.
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LINKAGE SECTION.
01 DFHBLLDS COPY DFHBLLDS.

[}

02 FWACBAR PIC S9(8) COMP
02 FWABR1 PIC S9 (8) COMP
&

01 DFHFWADS COPY DFHFWADS.
02 PIELD1 PIC X (4000).
02 FIELD2 PIC X (1000).
02 FIELD3 PIC X (400).

PROCEDURE DIVISION.

DFHFC TYPE=GET, *

MOVE TCAFCAA TO FWACBAR.
ADD 4096 TO FWACBAR GIVING FWABR1.

If the size of the COBOL working storage is close to, or greater than
64K then execution errors may occur.

If an application program is to be compiled for execution under
CICS/0S/VS using the full COBOL V4 Compiler (5734-CB2), the 0S/VS COBOL
Compiler (5740-CB1) with the optimization feature, or the DOS/VS COBOL
Compiler (5746—CB1) with the optimization feature, a special translator
control statement must be inserted at appropriate places within the
program to ensure addressability to a particular area defined in the
linkage section. This control statement has the form:

SERVICE RELOAD fieldname.
where fieldname is the symbolic name of a specific storage area, and is
also defined in an 01-level statement in the linkage section. The first
four statements of the Procedure Division must be: ’

SERVICE RELOAD DFHBLLDS.

SERVICE RELOAD DFHCSADS.

MOVE CSAOPFLA TO CSAOPBAR.

SERVICE RELOAD CSAOPPFL.

Statements such as:

MOVE TCAFCAAA TO TCTTEAR.
SERVICE RELOAD DFHTCTTE.

or

SUBTRACT 8 FROM TCASCSA GIVING TSIOABAR.
SERVICE RELOAD DFHTSIOA.
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can be used to establish addressability for a particular storage area.
(Note that the SERVICE RELOAD statement must be used following each
statement which modifies addressability to an area defined in the
linkage section, that is, whenever an address is moved to a field named
in an 02-level statement under 01 DFHBLLDS or the address in the 02—
level statement is changed in any way.)

To establish addressability to the TCA, the following statements must
be coded:

MOVE CSACDTA TO TCACBAR.
SERVICE RELOAD DFHTCA.
Note that the RELOAD statement specifies DFHTCA, not DFHTCADS.
Certain COBOL features cannot be used in an application program to be

run under CICS/VS. Generally, these features are replaced by CICS/VS
servicesi They are identified under "Restrictions" in Part 1.

56 CICS/VS APRM (ML)



Example of CICS/VS COBOL Application Program

Pigure 2.3-1 is a COBOL program written to run under CICS/VS. The
program asks a question of the terminal operator, receives a reply,
acquires storage, and sends the operator's message back to the terminal.
In effect, an echo test is performed. (The line numbers in the figure
are not part of the progranm.)

01 IDENTIFICATION DIVISION.

02 PROGRAM—ID.

03 "CBLSPRB'.

o4 ENVIRONMENT DIVISION.

05 DATA DIVISION.

06 LINKAGE SECTION.

07 01 DFEBLLDS COPY DFHBLLDS.

08 02 TCTTEAR PIC S9(8) COMP.

09 02 TIOABAR PIC S9 (8) COMP.

10 01 DFHCSADS COPY DPHCSADS.

1 01 DFHTCADS. COPY DFHTCADS.

12 02 SAVE-LENGTH PIC S9(8) COMP.
13 02 SAVE-NESSAGE PIC X (36).

1 01 DFETCTTE COPY DFHTCTTE.

15 01 DFHTIOA COPY DFHTIOA.

16 02 TIOAMSG PIC X (36).

17 PROCEDURE DIVISION.

18 MOVE CSACDTA TO TCACBAR.

19 MOVE CSAOPFLA TO CSAOPBAR.

20 MOVE TCAFCAAA TO TCTTEAR.

21 MOVE TCTTEDA TO TIOABAR.

22 MOVE 'ENTER MESSAGE TO BE ECHOED® TO TIOAMSG.
23 MOVE 26 TO TIOATDL.

24 DFHTC TYPE= (WRITE,READ,WAIT)

25 MOVE TCTTEDA TO TIOABAR.

26 MOVE TIOATDL TO SAVE—LENGTH.
27 MOVE TIOAMSG TO SAVE-MESSAGE.
28 DFHSC TYPE=GETMAIN, *
29 NUMBYTE=36, *
30 CLASS=TERMINAL

31 MOVE TCASCSA TO TIOABAR.

32 MOVE TIOABAR TO TCTTEDA.

33 MOVE SAVE-MESSAGE TO TIOAMSG.
34 MOVE SAVE-LENGTH TO TIOATDL.
35 DFHTC TYPE=WRITE

3% DFHPC TYPE=RETURN

37 GOBACK.

Pigure 2.3-1. Example of CICS/VS COBOL Application Program
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A discussion of the significance of each of the lines of Figure 2.3-1

follovws.

Line Number

22
23

24

25
26
28-30

31

32
33
34
35
36

37
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Description

Required for COBOL.

Start of linkage section.

Copies symbolic storage definition for BLL;
contains addresses of CICS/VS storage areas.
Adds addresses for TCTTE and TIOA (required

for statements 14 and 15).

Copies symbolic storage definition for CSA.
Copies symbolic storage definitions for TCA

and CSA optional features list.

Defines save areas in TWA to ensure quasi-—
reenterability (SAVE-LENGTH and SAVE—MESSAGE

are used to save operator's reply).

Copies symbolic storage definition for TCTTE.
Copies symbolic storage definition for TIOA.
Defines message area in TIOA.

Required for COBOL (start of Procedure
Division).

Establishes addressability for TCA, CSA optional
features list, TCTTE, and TIOA (CICS/VS establishes
addressability for BLL and CSA).

Moves message to output area of TIOA.

Moves length of message to data length field of
TIOA.

CICS/VS macro instruction that writes message to
terminal, waits for operator's reply, and reads
operator's reply.

Establishes addressability for new TIOA using
address in TCTTE.

Saves length of message in TWA.

Saves message in TWA.

CICs/VS macro instruction that requests 36 bytes
of terminal storage (terminal storage is

chained to terminal control table).

Establishes addressability for new 'TIOA (address
of newly acquired storage area is in TCASCSA
field of the TCA).

Places address of new TIOA in terminal control
table.

Moves message to output area (TIOA).

Moves length of message to output area (TIOA).
CICS/VS macro instruction that writes message to
terminal.

CICS/VS macro instruction that returns control
to CICS/VS.

COBOL statement that marks the end of the
program.



Chapter 2.4. Storage Definition — PL/I

The PL/I programmer must define storage for the CICS/VS control areas
and other storage areas required for the processing of the application
program. This is done by using a statement of the form

%INCLUDE library (member) ;
or
¥INCLUDE member;

to (1) copy the appropriate symbolic storage definition into the
application program at the place where the %INCLUDE statement appears,
and (2) specify the name of the storage area being defined.

The PL/I source code provided by CICS/VS in response to RINCLUDE
statements is in the form of based structures. These structures
describe the attributes of the storage areas and include pointer
variables that provide the addresses of the actual locations in storage
that the structures describe.

All application programs must contain statements to copy the symbolic
storage definitions for the common system area (CSA) and task control
area (TCA). The expansions of the CICS/VS macro instructions used in an
application program refer to fields within these areas, so their
locations must be identified. Whether additional storage definitions
must be copied depends on the processing requirements (storage areas and
macro instructions used) of the application program. The statements to
copy the symbolic storage definitions must be in the order CSA, TCA,
TCTTE, TIOA; this is because addressability for the last three areas
mentioned depends on the previous area already having been copied.

A PL/T program to be run under CICS/VS must contain the REENTRANT
option in the first PROCEDURE statement to satisfy the CICS/VS
requirement that code be quasi-reenterable. See "Programming Techniques
and Restrictions" in Part 1 for a list of PL/I features that cannot be
usad.

Storage Defined During Initialization

During CICS/VS initialization, the common system area (CSA) is allocated
as part of the CICS/VS nucleus. PFor each terminal that is to be used, a
terminal control table terminal entry (TCTTE) must be included in the
terminal control table (TCT). The PL/I programmer must provide symbolic
storage definitions for the CSA and TCTTE (if needed) as follows.

COMMON SYSTEM AREA (CSA)

The statement
%INCLUDE DFHCSADS;

copies the based structures that symbolically define the CSA and the CSA
optional features list. Addressability for both areas is included.
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If CICS/VS is generated to support a common work area (CHA), coding
such as the following must be provided immediately following the
%INCLUDE DFHCSADS macro:

DECLARE 1 DFHCSAWK BASED (CSACBAR),
2 CSAFILL CHAR (512),
USERLBL1 attributes,

2
2

USERLBLn attributes;

TERMINAL CONTROL TABLE TERMINAL ENTRY (TCTTE)

The statement
%INCLUDE DFHTCTTE;

copies the based structure that symbolically defines the TCTTE and must
be present in all programs requesting communication with a terminal.
Addressability for the TCTTE is included.

Storage Defined During Execution

buring execution of a task, the task control area (TCA), terminal
input/output area (TIOA), and other storage areas required by the task
are allocated by CICS/VS storage management upon request from either the
application program or CICS/VS. Symbolic definitions for these storage
areas must be provided as follows.

TASK CONTROL AREA (TCA)

The statement
¥INCLUDE DFHTCADS;

copies the based structure that defines the TCA and establishes
addressability.

The latter part of the based structure consists of a DECLARE
statement that is not terminated by a semicolon. The declaration of the
TCA structure must be completed by supplying an ending (for example, a
semicolon) or, if a transaction work area (TWA) is desired, by supplying
further declaration. The following is an example of the coding
required:

$INCLUDE DFPHTCADS;
2 TWA CHAR (40);
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TERMINAL INPUT,OUTPUT AREA (TIOA)

The statement
¥INCLUDE DFHTIOA;

copies the based structure that defines the CICS/VS system section of
the TIOA and establishes addressability. This statement must be present
in all programs that use terminal input'records or that write output
records to a terminal. The declaration of the TIOA structure must be
conpleted by supplying further declaration of the input/output area,
which could be merely a dummy element. An action that requires a TIOA
can be requested. PFor example, a DFHSC TYPE=GETMAIN macro instruction
to obtain storage for a TIOA for the application program. The following
is an example of the coding required

%INCLUDE DFHTIOA;
2 NAME CHAR (20),
2 STREET CHAR (20);

L

DFHSC TYPE=GETMAIN, *
NUMBYTE=40, ’ *
CLASS=TERMINAL

TIOABAR=TCASCSA; /* TCASCSA FIELD OF TCA CONTAINS ADDRESS

OF NEWLY ACQUIRED STORAGE */

-

For additional information about GETMAIN, see "Obtain and Initialize
Main Storage (TYPE=GETHMAIN)" in Chapter 5.5.

FILE INPUT/OUTPUT AREA (FIOA)

The statement
®INCLUDE DFHFIOA;

copies the based structure that defines the CICS/VS system section of
the FIOA and must be present in all programs requesting a read of an
unblocked record without updating or segmenting, or a read of blocked
records without deblocking. If desired, the user can identify that the
area returned in response to a file request is an FIOA, rather than an
FWA or VSWA, by testing FIOAIND for a bit value of 01. The declaration
of the FIOA must be completed, and addressability must be established
for the PIOA using the statement

FIOABAR=TCAFCAA;

following the DPHFC macro instruction. If data is retrieved using the
Indexed Sequential Access Method (ISAM) under CICS/0S/VS, a 16-byte
filler must be defined prior to the user's data definition. The
following is an example of the coding required; it includes the optional
coding for FIOA identification:
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%INCLUDE DFHFIOA;
2 FILL CHAR (16), /*0S/VS ISAM FILLER%/
2 NAME CHAR(20),

2 ADDR CHAR (20);

FIOABAR=TCAFCAA;
IF FIOAIND='"01*B THEN GO TO GOTFIOA;

-

FILE WORK AREA (FWA)

The statement
%INCLUDE DFHFWADS;

copies the based structure that defines the CICS/VS system section of
the PWA. This statement should precede a user—declared file record area
when reading or updating an existing blocked or segmented record, when
adding a new record to a data set, or when retrieving records using the
browse technique. If desired, the user can identify that the area
returned in response to a file request is an FWA, rather than an FIOA or
VSWA, by testing PWAIND for a bit value of 11. The declaration of the
FWA must be completed, and addressability must be established for the
FWA using the statement

FWACBAR=TCAFCAA;

following a DFHFC macro instruction. The following is an example of the
coding required; it includes the optional test for FWA identification:

$INCLUDE DFHFWADS;
2 NAME CHAR (20),
2 ADDR CHAR (20);

‘
FWACBAR=TCAFCAA;
IF FWAIND='11"B THEN GO TO GOTFWA;

VSAM WORK AREA (VSWA)

The statement
KINCLUDE DFHVSWA;

copies the based structure that defines the CICS/VS system section of
the VSAM work area and must be present in all programs using locate mode
I/0. (See “wDirect Retrieval (VSAM Locate Mode)" in Chapter 3.2.) If
desired, the user can identify that the area returned in response to a
file request is a VSWA, rather than an FIOA or FWA, by testing VSWAID
for a bit value of 00000000. Addressability must be established for the
VSWA using the statement
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VSWABAR=TCAFCAA;

following the DFHPC macro instruction using locate mode I/0 which causes
CICS/VS to acgquire the VSHA.

To identify the area returned as a VSWA, the following instruction
can be used:

IF VSWAID='0"B THEN GO TO GOTVSWA;

TRANSIENT DATA INPUT AREA (TDIA)

The statement
%INCLUDE DFHTDIA;

copies the based structure that defines the CICS/VS system section of
the intrapartition TDIA and must be present in all programs requiring a
message area for transient data obtained by issuing a DPATD TYPE=GIT
macro instruction that references an intrapartition destination. (See
mAcquire Queued Data (TYPE=GET)" in Chapter 5.6.) The declaration of the
TDIA must be completed, and addressability must be established for the
TDIA using the statement

TDIABAR=TCATDAA;

following a DFHTD macro instruction. The following is an example of the
coding required:

%®INCLUDE (DFHTDIA);
2 MSG CHAR(40);

TDIABAR=TCATDAA;

.
v

TRANSIENT DATA OUTPUT AREA (TDOA)

The statement
®INCLUDE DFHTDOA;

copies the based structure that defines the CICS/VS system section of
the intrapartition TDOA and should be present in all programs issuing a
DFHTC TYPE=PUT macro instruction to provide transient data as output.
(See "Dispose of Data (TYPE=PUT)"™ in Chapter 5.6.). The declaration of
the TDOA must be completed, and addressability must be established for
the TDOA using the statement

TDOABAR=TCASCSA;

following a DFHSC macro instruction. The following is an example of the
coding required: ‘
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#INCLUDE DFHTDOA;
2 TIME CHAR (2),
2 DATA CHAR(3),
2 INTERM CHAR(4),
2 OUTTERM CHAR (4);

DFHSC TYPE=GETMAIN, *
NUMBYTE=XX, *
CLASS=USER

TDOABAR=TCASCSA;

TEMPORARY STORAGE INPUT/OUTPUT AREA (TSIOA)

The statement
%INCLUDE DFHTSIOA;

copies the based structure that defines the CICS/VS system section of
the TSIOA and must be present in all programs using temporary storage.
The declaration for the TSIOA must be completed:. If the request is a:
GET or GETQ from temporary storage and the TSDADDR operand is not
specified, addressability must be established for the TSIOA using coding
such as:

DCL TSIOABAA FIXED BIN (31) BASED (TSIOABAB);
TSIOABAR=TCATSDA;
TSIOABAB=ADDR (TSIOABAR);
TSIOABAA=TSIOABAA - 8;

The subtraction of eight ensures that TSIOABAA points to the storage
accounting field (that is, to the beginning) of the storage area
acquired by CICS/VS. The statement

TSIOABAR=TCASCSA;
nust be coded if the I/0O area has been acquired during execution. 1In

the case of a PUT or PUTQ, the symbolic address of the data is located
at TSIOAVRL.

STORAGE ACCOUNTING AREA (SAA)

The statement
KINCLUDE DFHSAADS;

copies the based structure that defines the SAA and must be present in
all programs requesting storage through use of the DFHSC
TYPE=GETMAIN,CLASS=USER macro instruction. This statement must precede
the definition of user storage. The declaration for the SAA must be
conpleted, and addressability must be established for the SAA using the
statement:
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SAACBAR=TCASCSA;

The following is an example of the coding required:

$INCLUDE DFHSAADS;
2 MSG CHAR(40) 3

DFHSC TYPE=GETMAIN, *
NUMBYTE=60, *
CLASS=USER

SAACBAR=TCASCSA;

JOURNAL CONTROL AREA (JCA)

The statement
%®INCLUDE DFHJCADS;

copies the based structure that defines the CICS/VS system section of
the journal control area (JCA) and must be present in all programs
requesting journal services: (See "Journal Controlm, Chapter 7.5.)

A JCA is acquired dynamically by means of a DFHJC TYPE=GETJCA macro
instruction. Addressability to the JCA is provided automatically
through the macro expansion, which loads the address of the area into
JCABAR.
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Example of CICS/VS PL/I Application Program

Pigure 2.4-1 is a PL/I program written to run under CICS/VS. The
program asks a question of the terminal operator, receives a reply,
acquires storage, and sends the operator's message back to the terminal.
In effect, an echo test is performed. (The line numbers are not part of
the program.)

01 PL1PROG: PROCEDURE OPTIONS (MAIN,REENTRANT);
02 %INCLUDE DFHCSADS;

03 ¥INCLUDE DFHTCADS;

04 2 SAVE_LENGTH BINARY FIXED (15),

05 2 SAVE_MSG CHAR (36);

06 %INCLUDE (DFHTCTTE) ;

07 XINCLUDE (DFHTIOA);

08 2 TIOAMSG CHAR (36);

09 TIOAMSG='ENTER MESSAGE TO BE ECHOED*;

10 TIOATDL=26;

11 DFHTC TYPE= (WRITE,READ,WAIT)

12 TIOABAR=TCTTEDA;

13 SAVE_LENGTH=TIOATDL;

14 SAVE_MSG=TIOAMSG;

15 DFHSC TYPE=GRTMAIN, *
16 NUMBYTE=36, *
17 CLASS=TERMINAL

18 TIOABAR=TCASCSA;

19 TCTTEDA=TIOABAR;

20 TIOAMSG=SAVE_MSG;

21 TIOATDL=SAVE_LENGTH;

22 DFHTC TYPE=WRITE

23 END;

Figure 2.4-1. Example of CICS/VS PL/I Application Progranm

A discussion of the significance of each of the lines of Figure 2.4-1
follovws.
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Line Number
01
02
03

04—05

06
07
08

09
10

11
12

13-14
15-17

18
19
20-21
22

23

Description

Required for PL/I. REENTRANT option specified to meet
requirement of CICS/VS that code be quasi-reenterable.
Copies symbolic storage definitions for CSA and CSA
optional features list and establishes addressability.
Copies symbolic storage definition for TCA and
establishes addressability.

Defines the TWA and terminates the DECLARE statement.
SAVE_MSG and SAVE_LENGTH are used to preserve the
operator'’s reply.

Copies symbolic storage definition for TCTTE and

TCTTE and establishes addressability.

Copies symbolic storage definition for TIOA and
establishes addressability.

Describes I/0 area for terminal message and terminates
the DECLARE statement.

Places message to be sent to operator in the TIOA.
Places the message length in the terminal data length
field of the TIOA.

CICS/VS macro instruction that writes the message to the
terminal, waits for, and reads, the operator's reply.
Reestablishes addressability for the TIOA using address
in the TCTTE.

Saves the operator's message and its length in the TCA.
CICS/VS macro instruction that requests 36 bytes of
terminal storage (terminal storage is chained to the TCT).
Establishes addressability for the new TIOA (address of
the newly acquired storage is in TCASCSA).

Places address of new TIOA in terminal control table.
Moves message and length of message to output area (TIOA).
CICS/VS macro instruction that sends operator's message
back to the terminal.

PL/I statement that marks the end of the procesdure.
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Chapter 3.1. Introduction to Data Base Operations

The following two chapters in this part are concerned with the control
of files within a user data base. Two main methods are described: the
direct handling of records by the file control macro instruction; and
the indirect handling by the DL/I interface.

File Control Macro Instruction

Chapter 3.2 describes how an application program handles records in a
user data base by means of the file control program. Records in the
data base are operated on by the file control macro instruction (DFHFC),
according to the various TYPE operands; for example, records can be
retrieved by the DPHPFC TYPE=GET macro instruction.

The file control program can be used only with direct-access data
sets. Sequential data sets are handled by the transient data program
and the DFHTD macro instruction, as described in Chapter 5.6.

An application program can also browse a data set in a user data base
by means of the file control macro instruction. B3rowsing is defined as
the retrieval of records in a direct—access data set, starting and
ending at specified records, in ascending or descending sequence.

DL/I Services

Chapter 3.3 describes the macro instructions and calls available to a
CICS/VS application program that enable that program to use a DL/I data
base.

The method of invoking DL/I differs for the two operating systems
used with CICS/VS. PFor CICS/0S/VS, the DL/I interfaca is invoked by
either a DL/I CALL statement or by a DFHFC macro instruction. For
CICS/DOS/VS, however, the DL/I interface is invoked only by a DL/I CALL
statement.

DL/I is a general-purpose data base control system that executes in a
virtual storage environment. When used online, it simplifies the task
of creating and maintaining large data bases that are to be accessed by
various application programs. For more information about DL/I, refer to
the DL/I publications listed in the bibliography and to the CICS/VS

System/Application Design Guide.
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Chapter 3.2. File Control (DFHFC Macro Instruction)

The file control program processes fixed— or variable-length, blocked or
unblocked, undefined, or segmented records of a data set that is stored
in a direct-access storage device.

File control uses standafd access methods of the host operating
system, namely:

L] Direct Access Method (DAM)
. Indexed Sequential Access Method (ISAM)
o virtual Storage Access Method (VSAM)

Application programs can access DAM data sets on a logical record
level, deblocking services being provided by file control. If an ISAM
data set is converted to a VSAM data set organization, using VSAM data
set conversion utilities, no alteration to application programs that
access the data set is necessary, but the file control table (FCT) must
be changed. Data sets on fixed block architecture (FBA) devices can be
accessed by VSAM only.

Through the file control macro instruction (DFHFC), an application
program can perform file inquiry, that is, read a record from a data
set; update a record in a data set; or add a record to a data seti In
the last case the application program must obtain sufficient main
storage for the record by means of the DFHFC TYPE=GETAREA macro
instruction. The application program can also release the main storage
that has been acquired. PFor VSAM key—sequenced or relative—record data
sets only, the DPHPC macro can be used to delete records, singly or in
groupsi

General file-handling capabilities available to application programs
include indirect access to data sets, handling of nmduplicatesm data
sets, and use of segmented records. These capabilities are explained
later in this chapter.

All buffers and work areas needed for data set operations are
acquired by file control in accordance with the data set descriptions
supplied in the FCT by the system programmer. All data sets and all
segment sets referred to in DPHPC macro instructions must have been
defined in the PCT. The application programmer should work with the
system programmer in setting up these data set descriptions. However,
the application program need decal only with logical records; it is not
directly involved with other characteristics of the data set.

For a DAM or ISAM data set, all data is read into or written from one
of two main storage areas: (1) a f£ile input/output area (FIOA) or (2) a
file work area (FWA). An FIOA is required to handle records that are
read-only, unsegmanted, and unblocked. An PWA is required to handle
records that are segmented, blocked, to be added, or to be updated. 1In
addition, an FWA is always used in a browse operation.

For a VSAM data set, all data is read into or written from an FWA
with two exceptions: a locate mode read—only ragquest for an unsegmented
record, and when operating in ISAM compatibility mode. (ISAM
compatibility mode is indicated by the system programmer specifying
RECFORM= (UNBLOCKED) in the file control table entry for ths data set.)
In the first case, the address of the retrieved record, as it is
positioned in the VSAM buffer, is made available to the application
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program at VSWAREA within the VSWA. The record remains in thes VSAM
buffer, and must not be modified. 1In the second case, the retrieved
record is moved to an FIOA for a read-only request for an unsegmented,
unblocked record. A symbolic storage definition must be provided for
this area (for example, an assembler-language DSECT) and addressability
must be established to it. When operating in ISAM compatibility mode, a
16-byte filler must be defined (for 0S/VS only) prior to the user's data
(as in normal ISAM mode).

CICS/VS permits the sharing of VSAM resources by means of the DFHFCT
TYPE=SHRCTL system macro instruction as explained in the CICS/VS_System
Programmer's Reference Manual. When a task requires resources in
several VSAM data sets at the same time and these data sets are sharing
resources, the possibility of a lockout increases.

New VSAM data sets, and existing ones that are to be reused, nust be
loaded with at least one record before a CICS/VS file control macro can
be used for normal addition and update. This may be done either online
by a CICS/VS application program or offline by a batch program. In the
case of a CICS/VS program, certain restrictions must be observed; these
ars explained in the CICS/VS System Programmer's Reference Manual.

If an error occurs while accessing a VSAM data set, a DFHFC
TYPE=RELEASE macro must be issued after the error has occurred. PFailure
to issue a TYPE=RELEASE may result in a permanent wait.

The user can determine which area (FIOA, FWA, or VSWA) is returned in
response to a file request. Refer to Chapter 2.2, 2.3, or 2.4
(depending on the programming language being used) for details.

File control executes at the priority of the requesting progranm,
under control of the TCA of the requesting program, saving and restoring
registers from this TCA. The CICS/VS response to a request for file
services can be checked as explained under "Test Response to a Request
for Pile Services," later in this chapter. Control can be routed to any
of various user—written exception-handling routines based on the outcone
of the file operation.

Parameter values must be specified, when using the file control macro
instruction, in either of two ways:

. By including the parameters in operands of the DPHPFC macro
instruction by which file services are regquested, or

° By coding instructions that place the parameter values in fields of
the TCA prior to issuing the DFHFC macro instruction.

The second of these approaches is provided to allow the application
program to specify parameters which can only be determined during
execution, for example, input messages from a terminal.

Browsing

The application program can browse a data set. This browsing is
comparable