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Introduction

Chapter 1. Introduction

This introductory chapter:

¢ |dentifies the book’s purpose, structure, and audience
e Gives a brief overview of the Systems Application Architecture* (SAA*) solution
¢ Explains how to use the book.

Who Should Read This Book

This book defines the Communications element of SAA’s Common Programming
Interface (CPl). CPlI Communications, also known as the SAA communications
interface, provides a programming interface that allows program-to-program
communications using IBM’s Systems Network Architecture (SNA) logical unit 6.2
(LU 6.2). This book is intended for programmers who want to write applications that
adhere to this definition.

Although this book is designed as a reference, Chapter 3, “Program-to-Program
Communication Tutorial” provides a tutorial on designing application programs
using CPI Communications concepts and calls.

What Is the SAA Solution?

The SAA solution is based on a set of software interfaces, conventions, and

nrotocols that provide a framework for desianina and developina applications.
protocois that provide a framework for designing and developing applications.

The SAA solution:

¢ Defines a common programming interface that can be used to develop
consistent, integrated enterprise software

¢ Defines common communications support for the connection of applications,
systems, networks, and devices

¢ Defines a common user access that allows consistency in screen layout and
user interaction techniques

¢ Offers some applications and application development tools written by IBM.

Supported Environments

Several combinations of IBM* hardware and software have been selected as SAA
environments. These are environments in which IBM will manage the availability of
support for applicable SAA elements, and the conformance of those elements to
SAA specifications. The SAA environments are the following:

¢ MVS

— Base system (TSO/E, APPC/MVS, batch)
— CICS
— IMS

¢ VM with CMS
e QOperating System/400* (0S/400%)
e Operating System/2* (0S/2%).

© Copyright IBM Corp. 1988, 1991 1



Introduction

Common Programming Interface

The common programming interface (CPI) provides languages and services that can
be used to develop applications which take advantage of SAA consistency. These
applications are then more easily integrated and transported across the supported
environments.

The components of the interface currenily fali into iwo generai categories:
¢ Languages

Application Generator
C

COBOL

FORTRAN

PL/I

Procedures Language
RPG

® Services

Communications Interface (defined by this book)
Database Interface

Dialog Interface

Presentation Interface

PrintManager Interface

Query Interface

Repository Interface

Resource Recovery Interface.

The CPI is defined by this book and the other CPI reference books. The CPl is not,
in itself, a product or a piece of code. But — as a definition — it does establish and
control how IBM products are being implemented, and it establishes a common
base across the applicable SAA environments.

A list of SAA books can be found under “Related Publications” on page 5 and on
the back cover of this book.

How to Use This Book

This section describes the relationship between SAA CPI Communications and the
operating systems on which it is implemented, explains how that relationship is
indicated in this book, and provides a general path through the book for a
comprehensive understanding of SAA CPI Communications.

How This Book Is Organized
In addition to this introductory chapter, the book contains the following sections:

¢ Chapter 2, “CPl Communications Terms and Concepts”
This chapter describes basic terms and concepts used in CPl Communications.
¢ Chapter 3, “Program-to-Program Communication Tutorial”

This chapter provides a number of sample flows that show how a program can
use CPI Communications calls for program-to-program communication.

2 SAA CPI Communications Reference
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Chapter 4, “Call Reference Section”

This chapter describes the format and function of each of the CPI
Communications callis.

Appendix A, “Variables and Characteristics”

This appendix describes the CPI Communications variables and conversation
characteristics.

Appendix B, “Return Codes”

This appendix describes the return codes that may be returned when CPI
Communications calls are executed.

Appendix C, “State Table”

This appendix explains when and where the CPl Communications calls can be
issued.

Appendix D, “CPl Communications and LU 6.2”

For programmers who are familiar with the LU 6.2 application programming
interface, this appendix explains the relationship between LU 6.2 verbs and CPI
Communications calls.

Appendix E, “CPI Communications on CICS/ESA”

This appendix contains information about the CICS/ESA implementation of CPI
Communications.

Appendix F, “CPl Communications on IMS/ESA”

This appendix contains information about the IMS/ESA implementation of CPI
Communications.

Appendix G, “CPlI Communications on MVS/ESA”

This appendix contains information about the MVS/ESA implementation of CPI
Communications.

Appendix H, “CPI Communications on 0S/2”

This appendix contains information about the 0OS/2 implementation of CPI
Communications, including OS/2 extensions to CPI Communications.

Appendix |, “CPl Communications on Operating System/400”

This appendix contains information about the 0S/400 implementation of CPI
Communications.

Appendix J, “CPlI Communications on VM/ESA CMS”

This appendix contains information about the VM/ESA* implementation of CPI
Communications, including VM/ESA extensions to CPlI Communications.

Appendix K, “Sample Programs”

This appendix contains two sample COBOL programs using CPI
Communications.

Appendix L, “Pseudonym Files”

This appendix contains CPl Communications pseudonym files for all of the SAA
languages.
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General Path through the Manual
This book contains both tutorial and reference information. Use the following path
to achieve the most benefit:

¢ Read Chapter 2, “CPI Communications Terms and Concepts” for an overview of
the terms and concepts used in CPl Communications. It is required to
understand the sample program flows shown in Chapter 3,
“Program-to-Program Gommunication Tutorial.”

¢ Read Chapter 3, “Program-to-Program Communication Tutorial” for explanation
and examples of how to use the CPI Communications calls. When reading this
chapter, use Chapter 4, “Call Reference Section” to obtain additional
information about the function of and required parameters for the CPI
Communications calls.

¢ Use Chapter 4, “Call Reference Section” and the appendixes for specific
functional information on how to code applications.

Relationship to Products
The SAA CPlI Communications interface defines elements that are consistent across
the applicable SAA environments. Preparing and running programs requires the
use of a CPI Communications product that implements the interface on one of these
systems. For the CPl Communications interface, the implementing products are:

e CICS/ESA

¢ IMS/ESA

e MVS/ESA

* Networking Services/2 (on 0S/2)
e 0S/400

o VM.

These products have their own sets of product documentation, which are required in
addition to this one. This book defines the interface elements that are common
across the environments. The product appendixes in this book and other product
documents describe any additional elements and—more importantly—explain how to
prepare and run a program in a particular environment.

See “Related Publications” on page 5 for a list of the product documentation
currently available.

How Product Implementations Are Designated
Because the SAA solution is still evolving, complete and consistent products may
not be available yet on all applicable systems. Some interface elements may not be
implemented everywhere. Others may be implemented, but differ slightly in their
syntax or semantics (how they are coded or how they behave at run time).

These conditions are identified in this book in two ways:

¢ A system checklist precedes each interface element. If the interface element is
implemented or announced on a particular system, that column is marked with
an X. If it is not yet implemented on a particular system, that column is blank.

In CPI Communications, all of the interface elements are implemented or
announced for the applicable systems:
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MVS VM 0S/400 0s/2 IMS cics

X X X X X X

Note: In the interface definition table for each CPI Communications call, the
MVS column refers to MVS/ESA with or without TSO/E. The 0S/2 column refers
to Networking Services/2 on 0S/2. The VM column refers to VM/ESA with CMS.
For information about using CPI Communications with VM/SP, see the second
edition of this book (order number ST00-3945).

e The SAA Communications interface definition is printed in black ink. if the
implementation of an interface element in an operating environment differs from
the SAA definition in its syntax or semantics, the text states that fact and is
printed in green — as is this sentence.

A discussion of the conventions used specifically by CPI Communications within this
manual can be found in “Naming Conventions — Calls and Characteristics,
Variables and Values” on page 22.

Related Publications

Additional guidance on program-to-program communications is provided in
Program-To-Program Communications in Systems Application Architecture (SAA)
Environments, GG24-3482. This book describes the VM implementation of CPI
Communications as well as prototype CPI Communications implementations for
0S/2 and 0S/400. The prototypes do not represent actual product implementations
of CPI Communications. This book contains no programming interfaces for
customer use.

The following manuals provide additional information on the SAA solution and the
operating systems on which it is implemented.

For the SAA Solution

An introduction to the SAA solution in general can be found in SAA: An Overview,
GC26-4341.

An introduction to the common programming interface can be found in Common
Programming Interface: Summary, GC26-4675.

More detailed information on the components of the common programming
interface is available in the following SAA manuals (including this one):

Application Generator Reference, SC26-4355
C Reference—Level 2, SC09-1308

COBOL Reference, SC26-4354
Communications Reference, SC26-4399
Database Reference, SC26-4348

Dialog Reference, SC26-4356

FORTRAN Reference, SC26-4357

PL/I Reference, SC26-4381

Presentation Reference, SC26-4359
Procedures Language Reference, SC26-4358
Procedures Language Level 2 Reference, SC24-5549
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Query Reference, SC26-4349

Repository Reference, SC26-4684
Resource Recovery Reference, SC31-6821
RPG Reference, SC09-1286.

General programming advice may be found in Writing Applications: A Design Guide,
SC26-4362. An introduction to the use of the AD/Cycle* application development
tools can be found in AD/Cycle Concepts, GC26-4531.

A definition of the common user access can be found in Common User Access:
Advanced Interface Design Guide, SC26-4582, and Common User Access: Basic
Interface Design Guide, SC26-4583.

More information on the common communications support can be found in Common
Communications Suppori: Summary, GC31-6810.

An introduction to distributed data in the SAA world can be found in Concepts of
Distributed Data, SC26-4417.

More information on SAA system management can be found in An Introduction to
SystemView, GC23-0576.

Ordering Information: Contact your local IBM branch office for information on how
to order the above publications. They also can be obtained through an authorized
IBM dealer. The entire set of SAA publications can be ordered by specifying the
bill-of-forms number SBOF-1240.

For implementing Products

CICS

IMS

Information about using CPl Communications in each SAA operating environment
can be found in the following books.

CICS/ESA Intercommunication Guide, SC33-0657

CICS/ESA Application Programming Guide, SC33-0675
CICS/ESA Application Programmer’s Reference, SC33-0676
CICS Library Guide, GC33-0356

IBM Licensed Program Specifications (for IMS), GC26-4289
IMS/ESA General Information, GC26-4275

IMS/ESA Release Planning Guide, GC26-4630

IMS/ESA Installation Guide, SC26-4276

IMS/ESA System Definition Reference, SC26-4278

IMS/ESA Application Programming: Design Guide, SC26-4279
IMS/ESA Data Communication Administration Guide, SC26-4286
IMS/ESA Application Programming: Data Communication, SC26-4283
IMS/ESA Customization Guide: Data Communication, SC26-4625
IMS/ESA System Administration Guide, SC26-4282

IMS/ESA Utilities Reference: Data Communication, SC26-4628
IMS/ESA Utilities Reference: System, SC26-4629

IMS/ESA Operations Guide, SC26-4287

IMS/ESA Sample Operating Procedures, SC26-4277

IMS/ESA Operator’s Reference, SC26-4288

IMS/ESA Summary of Operator Commands, SX26-3764

IMS/ESA Messages and Codes, SC26-4290
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0S/2

0S/400

VM

For LU 6.2

introduction

IMS/ESA Failure Analysis Structure Tables (FAST) for Dump Analysis,
LY27-9512

IMS/ESA Diagnosis Guide and Reference, LY27-9539

IMS/ESA Master Index and Glossary, SC26-4291

LU 6.1 Adapter for LU 6.2 Applications: Program Description/Operations,
SC26-4392

MVSIESA Application Development: Writing Transaction Programs for
APPC/MVS, GC28-1121

MVS/ESA Planning: APPC Management, GC28-1110

MVS/ESA System Messages Vols 1-3, GC28-1656, GC28-1657, GC28-1658
APPC/MVS Handbook for the OS/2 System Administrator, GC28-1133

IBM SAA Networking Services/2: Installation and Network Administrator’s
Guide, SC52-1110

IBM SAA Networking Services/2: System Management Reference, SC52-1111
IBM SAA Networking Services/2: APPC Programming Reference, SC52-1112
IBM SAA Networking Services/2: Problem Determination Guide, SC52-1113

Application System/400 Communications: Advanced Program-to-Program
Communications Programmer’s Guide, SC41-8189

Application System/400 Programming: Work Management Guide, SC41-8078
Application System/400 Communications: Management Guide, SC41-0024
Application System/400 Communications: Advanced Peer-to-Peer Networking
User’s Guide, SC41-8188

Application System/400 Programming: Control Language Reference, SC41-0030
Application System/400 Programming: Procedures Language 400/REXX
Programmer’s Guide, SC24-5553

VM/ESA CMS Command Reference, SC24-5461

VM/ESA CMS Application Development Reference, SC24-5451

VM/ESA CMS Application Development Reference for Assembler, SC24-5453
VM/ESA CMS Application Development Guide, SC24-5450

VM/ESA CMS Planning and Administration Guide, SC24-5445

VM/ESA CMS Administration Reference, SC24-5446

VM/ESA CP Programming Services for 370, SC24-5435

VM/ESA System Messages and Codes for 370, SC24-5437

VM/ESA Connectivity Planning, Administration, and Operation, SC24-5448
VM/ESA CP Programming Services, SC24-5520

VM/ESA System Messages and Codes Reference, SC24-5529

VM/ESA Procedures Language VM/REXX Reference, SC24-5465.

SNA Formats, GA27-3136

Systems Network Architecture Concepts and Products, GC30-3072

Systems Network Architecture Technical Overview, GC30-3073

SNA Transaction Programmer’s Reference Manual for LU Type 6.2, GC30-3084
SNA LU 6.2 Reference: Peer Protocols, SC31-6808
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Interface Definition Table

Table 1 lists the calls currently defined in the Communications interface for SAA.
An X is used to indicate which systems already have an IBM licensed program
announced or available that implements a particular communications call.

Revision bars are used for this table only if a new element is added to the interface.
Revision bars are not used to show new implementations of an existing element.

Table 1 (Page 1 of 2). Major Elements of the Communications Interface
Call Name MVS' | VM 0S/400 | OS/2 IMS CIiCSs
Starter Set
Accept_Conversation X X X X X X
Allocate X X X X X X
Deallocate X X X X X X
Initialize_Conversation X X X X X X
Receive X X X X X X
Send_Data X X X X X X
Advanced Function
for synchronization and
control:
Confirm X X X X X X
Confirmed X X X X X X
Flush X X X X X X
Prepare_To_Receive X X X X X X
Request_To_Send X X X X X X
Send_Error X X X X X X
Test_Request_To_Send_Received X X X X X X
for modifying conversation
characteristics:
Set_Conversation_Type X X X X X X
Set_Deallocate_Type X X X X X X
Set_Error_Direction X X X X X X
Set_Fill X X X X X X
Set_Log_Data X2 X X X Xz X
Set_Mode_Name X X X X X X
Set_Partner_LU_Name X X X X X X
Set_Prepare_To_Receive_Type X X X X X X
Set_Receive_Type X X X X X X
Set_Return_Control X X X X X X
Set_Send_Type X X X X X X
Set_Sync_Level
CM_NONE X X X X X X
CM_CONFIRM X X X X X X
CM_SYNC_POINT X
Set_TP_Name X X X X X X

8 SAA CPI Communications Reference



Introduction

Table 1 (Page 2 of 2). Major Elements of the Communications Interface

Call Name Mvs’ VM 0S/400 | OS/2

IMS

CiCs

for examining conversation
characteristics:

Extract_Conversation_State
Extract_Conversation_Type
Extract_Mode_Name
Extract_Partner_LU_Name
Extract_Sync_Level

X X X X
X X X X X
X X X X
X X X X X

X X X X

X X X X

Notes:

' When the MVS box is checked in this table and in the individual call descriptions in
Chapter 4, Call Reference Section, it means the call is available under MVS/ESA with

or without TSO/E.

2 For IMS and MVS, this call does update the log_data conversation chai
However, the error information is not logged or sent to the conversation
situations.

Chapter 1. Introduction 9
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Chapter 2. CPlI Communications Terms and Concepts

CPI Communications provides a consistent application programming interface for
applications that require program-to-program communication. The interface makes
use of SNA’s LU 6.2 to create a rich set of interprogram services, including:

¢ Sending and receiving data
¢ Synchronizing processing between programs

¢ Notifying a partner of errors in the communication.

This chapter describes the major terms and concepts used in CPlI Communications.

© Copyright IBM Corp. 1988, 1991 1



Terms and Concepts

Communication across an SNA Network

Figure 1 illustrates the logical view of an example SNA network. It consists of three
logical units (LUs): LU X, LU Y, and LU Z. Each LU is involved in two sessions (the
gray portions of Figure 1). A session is the logical connection between two LUs.
The network shown in Figure 1is a simple one. In a real network, the number of
LUs can be in the thousands.

Program A Program B
Conversation Conversation
with Program C with Program D

CPI
Communications

SNA Network

(Type 6.2)

LU-LU Session

LUY LU z
(Type 6.2) (Type 6.2)

[pEEIGUN T PR S RSN R ——— ———

—— —n — — — ———— — ——— — t— — _——— o)

Communications

Conversation Conversation
with Program A with Program B
Program C Program D

Figure 1. Programs Using CPI Communications to Converse Through an SNA Network

The LUs and the sessions shown in Figure 1 are of type 6.2. Although SNA defines
many types of LUs, CPI Communications uses only LU 6.2 sessions.

Note: The physical network, which consists of nodes (processors) and data links
between nodes, is not shown in Figure 1 because a program using CPI
Communications does not “see” these resources. A CPl Communications program
uses the logical network of LUs, which in turn communicates with and uses the
physical network. For more information on SNA networks, refer to Systems Network
Architecture Concepts and Products and Systems Network Architecture Technical
Overview.
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Program Partners and Conversations

Just as two LUs communicate using LU 6.2 sessions, two CPi Communications
programs exchange data using a conversation. For example, the conversation
between Program A and Program C is shown in Figure 1 as a single bold line
between the two programs. The line indicating the conversation is shown on top of
the session because a conversation connects programs “over” a session.

CPI Communications supports two types of conversations:

¢ Mapped conversations allow programs to exchange arbitrary data records in
data formats agreed upon by the application programmers.

¢ Basic conversations allow programs to exchange data in a standardized format.
This format is a stream of data containing 2-byte length fields (referred to as
LLs) that specify the amount of data to follow before the next length field. The
typical data pattern is “LL, data, LL, data.” Each grouping of “LL, data” is
referred to as a logical record.

Note: Because of the detailed manipulation of data and resulting complexity of
error conditions, the use of basic conversations is intended for programmers
using advanced functions. A more complete discussion of basic and mapped
conversations is provided in the “Usage Notes” section of “Send_Data
(CMSEND)” on page 107.

For further information on basic and mapped conversations, refer to SNA LU 6.2
Reference: Peer Protocols and SNA Transaction Programmer’s Reference Manual
for LU Type 6.2.

Two programs involved in a conversation are called partners in the conversation. If
an LU-LU session exists, or can be made to exist, between the nodes containing the
partner programs, two CPI Communications programs can communicate through an
SNA network over a conversation.

The terms local and remote are used to differentiate between different ends of a
conversation. If a program is being discussed as local, its partner program is said
to be the remote program for that conversation. For example, if Program A is being
discussed, Program A is the local program and Program C is the remote program.
Similarly, if Program C is being discussed as the local program, Program A is the
remote program. Thus, a program can be both local and remote for a given
conversation, depending on the context.

Although program partners are generally thought of as residing in different nodes in
a network, the local and remote programs may, in fact, reside in the same node.
Two CPI Communications programs communicate with each other the same way,
whether they are in the same or different nodes.

CICS application programs on the same host can communicate using CPl
Communications if they are running on different CICS systems, but not if they are
running on the same system. The ability for CICS applications to communicate with
other CICS applications executing on the same CICS system is provided by other
CICS services that do not involve communications protocols. Multiple CICS systems
can run on a single host, using VTAM-supported LU 6.2 inter-system communication.

Note: A CPI Communications program may establish a conversation with a
program that is using the LU 6.2 application programming interface for a particular
environment and not CPl Communications. The conversation between Program B
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and Program D in Figure 1 is an example of a CPl Communications program
communicating with a program that is using a product-specific LU 6.2 application
programming interface. Some restrictions may apply in this situation, since CPI
Communications does not support all LU 6.2 functions. See Appendix D, “CPI
Communications and LU 6.2” on page 181 for a more complete discussion.

Operating Environment

Figure 2 provides a more detailed view of Program A’s operating environment,
focusing on the node of the network that contains Program A. Lines showing
services and connections to different generic components of the node indicate the
components used by Program A to establish communication with another program.

In Figure 2, two lines are connected to the bottom of the Program A block. The line
on the right indicates the conversation as previously shown in Figure 1 on page 12.
The new line on the left shows Program A’s communication with the
communications element itself. This line represents a specific set of program calls
that can be made using the local system’s library of common code. The different
types of CPl Communications calls that a program may make are discussed later in
this chapter in “Program Calls.”

Node Environment

]
| |
| |
| Node |
{ Services |
; |
I Operating
| Program A -i System :
l |
! |
l |
i — CPU Cycles {
—— DASD
: Side CPI — Memory {
| Information Communications — . i
| — .
| LU X — - :
l (Type 6.2) |
l |
|
o

Conversation
with Program C

Figure 2. Operating Environment of CP| Communications Program
In addition to the new line with CPI Communications, Figure 2 shows three new
generic elements in communication with Program A:

e Side information
¢ Node services
¢ Operating system.

These new elements are discussed in the following sections.
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Side Information
For a program to establish a conversation with a partner program, CPI
Communications requires a certain amount of initialization information, such as the
name of the partner program and the name of the LU at the partner’s node. CPI
Communications provides a way to use system-defined values for these required
fields; these system-defined values are called side information.

System administrators supply and maintain the side information for CPI
Communications programs. The side information is accessed by a symbolic
destination name. The symbolic destination name, referred to as sym_dest_name in
this book, corresponds to an entry in the side information containing the following
three pieces of information:

e partner_LU_name

Indicates the name of the LU where the partner program is located. This LU
name is any name for the remote LU recognized by the local LU for the purpose
of allocating a conversation.

° mode_name

Used by LU 6.2 to designate the properties for the session that will be allocated
for the conversation. The properties include, for example, the class of service
to be used on the conversation. The system administrator defines a set of mode
names used by the local LU to establish sessions with its partners.

e TP_name

Specifies the name of the remote program. TP_name stands for “transaction
program name,” which comes from the LU 6.2 architecture, where programs are
referred to as transaction programs. In this manual, transaction program,
application program, and program are synonymous, all denoting a program
using CPI Communications. See Appendix D, “CPl Communications and LU
6.2” on page 181 for details of how a CPI Communications program can interact
with non-CPI Communications programs.

Some advanced CPl Communications programs may elect to supply their own
destination information and not use side information values. Such programs are
less dependent on side information definitions and, therefore, can be more flexible.
In this case, sym_dest_name is left blank. For more information, see
“Initialize_Conversation (CMINIT)” on page 90.

IMS and MVS do not support blank sym_dest_name values on the
Initialize_Conversation call.

Chapter 2. CPl Communications Terms and Concepts 15



Terms and Concepts

Node Services

Node services represents a number of “utility” type functions within the local
system environment that are available for CPI Communications as well as other
elements of the CPI. These functions are not related to the actual sending and
receiving of CPl Communications data, and specific implementations differ from
product to product. Node services inciude the following general functions:

e Setting and accessing of side information by system administrators

This function is required to set up the initial values of the side information and
allow subsequent modification. It does not refer to individual program
modification of the program’s copy of the side information using Set calls as
described in “Conversation Characteristics” on page 18. (Refer to specific
product information for details.)

* Program-startup processing

A program is started either by receipt of notification that the remote program
has issued an Allocate call for the conversation (discussed in greater detail in
“Starter-Set Flows” on page 32) or by local (operator) action. In either case,
node services sets up the required data paths and operating environment
required by the program and then allows the program to begin execution. In the
former case, node services receives the notification, retrieves the name of the
program to be started, and then proceeds as if starting a program by local
action.

* Program-termination processing (both normal and abnormal)

The program should terminate all conversations before the end of the program.
However, if the program does not terminate all conversations, node services
wiii abnormaiiy deaiiocate any dangiing conversations. See the appropriate
product appendix in this book for a description of how dangling conversations
are deallocated in a specific environment.

Operating System

CPI Communications depends on the operating system for the normal execution and
operation of the program. Activities such as linking, invoking, and compiling
programs are all described in product documentation.

Program Calls

CPI Communications programs communicate with each other by making program
calls. These calls are used to establish the characteristics of the conversation and
to exchange data and control information between the programs. (Conversation
characteristics are discussed in greater detail in the next section, “Conversation
Characteristics.”)

When a program makes a CPI Communications call, the program passes
characteristics and data to CPl Communications using input parameters. When the
call completes, CPI Communications passes data and status information back to the
program using output parameters.

The return_code output parameter is returned for all CPl Communications calls. It
indicates whether a call completed successfully or if some error was detected that
caused the call to fail. CPlI Communications uses additional output parameters on
some calls to pass status information to the program. These parameters include the
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request_to-send_received parameter, the data_received parameter, and the
status_received parameter.

The function provided by CPI Communications calls can be categorized into two
groups:

¢ Starter-Set Calls

The starter-set calls allow for simple communication of data between two
programs and assume the program uses the initial values for the CPI
Communications conversation characteristics. Example flows for use of these
calls are provided in “Starter-Set Flows” on page 32.

e Advanced-Function Calls

The advanced-function calls are used to do more specialized processing than
that provided by the default set of characteristic values. The advanced-function
calls provide more careful synchronization and monitoring of data. For
example, the Set calls allow a program to modify conversation characteristics,
and the Extract calls allow a program to examine the conversation
characteristics that have been assigned to a given conversation. Example flows
for use of these calls are provided in “Advanced-Function Flows” on page 39.

Note: The breakdown of function between starter-set and advanced-function calls is
not intended to imply a restriction on how the calls may be combined or used.
Starter-set calls, for example, are often used together with advanced-function calls.
The distinction between the two types of calls is intended to aid the CPI
Communications programmer and to indicate the relative degree of complexity.

Table 2 lists the two groups of CPI Communications calls.

Table 2. Breakdown of Calls between Starter Set and Advanced Function

Starter Set

Initialize_Conversation
Accept_Conversation
Allocate

Send_Data

Receive

Deallocate

Advanced Function

Confirm Set_Conversation_Type
Confirmed Set_Deallocate_Type
Flush Set_Error_Direction
Prepare_To_Receive Set_Fill
Request_To_Send Set_Log_Data
Send_Error Set_Mode_Name
Test_Request_To_Send_Received Set_Partner_LU_Name
Set_Prepare_To_Receive_Type
Extract_Conversation_State Set_Receive_Type
Extract_Conversation_Type Set_Return_Control
Extract_Mode_Name Set_Send_Type
Extract_Partner_LU_Name Set_Sync_Level
Extract_Sync_Level Set_TP_Name

A list of the calls and a brief description of each call’s function is provided at the
front of Chapter 4, “Call Reference Section” on page 63.
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Conversation Characteristics

CPI Communications maintains a set of characteristics for each conversation used
by a program. These characteristics are established for each program on a
per-conversation basis. The initial values assigned to the characteristics depend on
the program’s role in starting the conversation.

Here is a simple example of how Program A starts a conversation with Program C:

1. Program A issues the Initialize_Conversation call to prepare to start the
conversation. It uses a sym_dest_name to designate Program C as its partner
program and receives back a unique conversation identifier, the
conversation_ID. Program A will use the conversation_ID in all future calls
intended for that conversation.

2. Program A issues an Allocate call to start the conversation.

3. CPI Communications tells the node containing Program C that Program C needs
to be started by sending a conversation startup request to the partner LU.

4. Program C is started and issues the Accept_Conversation call. It receives back
a unique conversation_ID (not necessarily the same as the one provided to
Program A), which Program C will use in all future calls intended for that
conversation.

Note: In some implementing environments, Program A can share the
conversation_ID with another task, allowing that task to also issue calls on the
conversation with Program C. See the appropriate product appendix for information
about the scope of the conversation_ID in a particular environment.

After issuing their respective Initialize_Conversation and Accept_Conversation calls,
both Program A and Program C have a set of default conversation characteristics
set up for the conversation. Table 3 provides a comparison of the conversation
characteristics and initial values as set by the Initialize_Conversation call
(described on page 90) and the Accept_Conversation call (described on page 65).
The values shown in the figure are pseudonyms that represent integer values.

The CPI Communications naming conventions for these characteristics, as well as
for calls, variables, and characteristic values, are discussed in “Naming
Conventions — Calls and Characteristics, Variables and Values” on page 22.
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Table 3. Characteristics and Their Default Values

Name of Characteristic

Initialize_Conversation sets it to:

Accept_Conversation sets it to:

conversation_state

CM_INITIALIZE_STATE

CM_RECEIVE_STATE

conversation_type

CM_MAPPED_CONVERSATION

The value received on the
conversation startup request

deallocate_type

CM_DEALLOCATE_SYNC_LEVEL

CM_DEALLOCATE_SYNC_LEVEL

error_direction

CM_RECEIVE_ERROR

CM_RECEIVE_ERROR

fill CM_FILL_LL CM_FILL_LL
log_data Null Null
log_data_length 0 0

mode_name

The mode name from side
information referenced by
sym_dest_name. If a blank
sym_dest_name was specified,
mode_name will be the null
string.

The mode name for the session
on which the conversation
startup request arrived

mode_name_length

The length of mode_name. If a
blank sym_dest_name was
specified, mode_name_length
will be 0.

The length of mode_name

partner_LU_name

The partner LU name from side
information referenced by
sym_dest_name. If a blank
sym_dest_name was specified,
partner_LU_name will be a
single blank.

The partner LU name for the
session on which the
conversation startup request
arrived

partner_LU_name_length

The length of partner_LU_name.
If a blank sym_dest_name was
specified,
partner_LU_name_length will be
1.

The length of partner_LU_name

prepare_to_receive_type

CM_PREP_TO_RECEIVE_SYNC_LEVEL

CM_PREP_TO_RECEIVE_SYNGC_LEVEL|

receive_type

CM_RECEIVE_AND_WAIT

CM_RECEIVE_AND_WAIT

return_control

CM_WHEN_SESSION_ALLOCATED

Not applicable

send_type CM_BUFFER_DATA CM_BUFFER_DATA

sync_level CM_NONE The value received on the
conversation startup request

TP_name The program name from side Not applicable

information referenced by
sym_dest_name. If a blank
sym_dest_name was specified,
TP_name will be a single blank.

TP_name_length

The length of TP_name. Ifa
blank sym_dest_name was
specified, TP_name_length will
be 1.

Not applicable

Note: When the local program issues an Initialize_Conversation call, the default
characteristics established include the three pieces of side information previously
discussed: partner_LU_name, mode_name, and TP_name. For the remote
program’s characteristics, however, CPI Communications determines the
partner_LU_name and mode_name from the session and conversation information
provided by the LU in the conversation startup request.
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Modifying and Viewing Characteristics
In the previous example, the programs used the initial set of program
characteristics provided by CPI Communications as defaults. However, CPI
Communications provides calls that allow a program to modify and view the
conversation characteristics for a particular conversation. Restrictions on when a
program can issue one of these calls are discussed in the individual call
descriptions in Chapter 4, “Call Reference Section.”

Note: As already stated, CPI Communications maintains conversation
characteristics on a per-conversation basis. Changes to a characteristic will affect
only the conversation indicated by the conversation_ID. Changes made to a
characteristic do not affect future default values assigned, nor do the changes affect
the initial system values (in the case of values derived from the side information).

For example, consider the conversation characteristic that defines what type of
conversation the initiating program will have, the conversation_type characteristic.
CPI Communications initially sets this characteristic to CM_MAPPED_CONVERSATION
and stores this characteristic value for use in maintaining the conversation. A
program can issue the Extract_Conversation_Type call to view this value.

A program can issue the Set_Conversation_Type call (after issuing
Initialize_Conversation but before issuing Allocate) to change this value. The
change remains in effect until the conversation ends or until the program issues
another Set_Conversation_Type call.

The Set calls are also used to prevent programs from attempting incorrect syntactic
or semantic changes to conversation characteristics. For example, if a program
attempts to change the conversation_type after the conversation has already been
established (an illegal change), CPI Communications informs the program of its
error and disallows the change. Details on this type of checking are provided in the
individual call descriptions in Chapter 4, “Call Reference Section.”

Automatic Conversion of Characteristics
Some conversation characteristics affect only the function of the local transaction
program; the remote program is not aware of their settings. An example of this kind
of conversation characteristic is receive_type. Other conversation characteristics,
however, are transmitted to the remote program or LU and, thus, affect both ends of
the conversation. For example, the local LU transmits the TP_name characteristic to
the remote LU as part of the conversation startup process.

LU 6.2 protocols require that these transmitted characteristics be encoded as
EBCDIC characters. For this reason, CPl Communications automatically converts
these characteristics to EBCDIC when they are used as parameters on CPI
Communications calls on non-EBCDIC systems. This means programmers can use
the native encoding of the local system when specifying these characteristics on Set
calls. Likewise, when these characteristics are returned by Extract calls, they are
represented in the local system’s native encoding.
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The following conversation characteristics may be automatically converted by CPI
Communications:

log_data Specified on the Set_Log_Data call.
mode_name Specified on the Extract_Mode_Name and Set_Mode_Name
calls.

partner_LU_name Specified on the Extract_Partner_LU_Name and
Set_Partner_LU_Name calls.
TP_name Specified on the Set_TP_Name call.

Program Flow

— States and Transitions

As implied throughout the discussion so far, a program written to make use of CPI
Communications is written with the remote program in mind. The local program
issues a CPI Communications call for a particular conversation with the knowledge
that, in response, the remote program will issue another CPI Communications call
(or its equivalent) for that same conversation. To explain this two-sided
programming scenario, CPl Communications uses the concept of a conversation
state. The state that a conversation is in determines what the next set of actions
may be. When a conversation leaves a state, it makes a transition from that state to
another.

A CPI Communications conversation can be in one of the following states:

State Description

Reset : There is no conversation for this conversation_ID.

Initialize Sl Initialize_Conversation has completed successfull.y and a
conversation_ID has been assigned for this conversation.

Send The program is able to send data on this conversation.

Receive The program is able to receive data on this conversation.

Send-Pending The program has received both data and send control on the same

Receive call. See “Example 7: Error Direction and Send-Pending
State” on page 48 for a discussion of the Send-Pending state.

Confirm A confirmation request has been received on this conversation;
that is, the remote program issued a Confirm call and is waiting for
the local program to issue Confirmed. After responding with
Confirmed, the local program’s end of the conversation enters
Recelve state.

Confirm-Send A confirmation request and send control have both been received
on this conversation; that is, the remote program issued a
Prepare_To_Receive call with the prepare_to_receive_type set to
CM_PREP_TO_RECEIVE_SYNC_LEVEL and the sync_level for this
conversation is CM_CONFIRM. After responding with Confirmed, the
local program’s end of the conversation enters Send state.

Confirm-Deallocate A confirmation request and deallocation notification have both
‘ been received on this conversation; that is, the remote program
issued a Deallocate call with the deallocate_type set to
CM_DEALLOCATE_SYNC_LEVEL and the sync_level for this
conversation is CM_CONFIRM. After the local program responds
with Confirmed, the conversation is deallocated.
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A conversation starts out in Reset state and moves into other states, depending on
the calls made by the program for that conversation and the information received
from the remote program. The current state of a conversation determines what
calls the program can or cannot make.

Since there are two programs for each conversation (one at each end), the state of
the conversation as seen by each program may be different. The state of the
conversation depends on which end of the conversation is being discussed.
Consider a conversation where Program A is sending data to Program C. Program
A’s end of the conversation is in Send state, but Program C’s end is in Receive
state.

Note: CPl Communications keeps track of a conversation’s current state, as should
the program. If a program issues a CPI Communications call for a conversation that
is not in a valid state for the call, CPI Communications will detect this error and
return a return_code value of CM_PROGRAM_STATE_CHECK.

The following additional states are required for programs using
sync_level =CM_SYNC_POINT:

e Defer-Receive

¢ Defer-Deallocate

¢ Sync-Point

¢ Sync-Point-Send
Sync-Point-Deallocate.

“Support for the SAA Resource Recovery Interface” on page 25 discusses
synchronization point processing and describes these additional states.

For a complete listing of program calls, possible states, and state transitions, see
Appendix C, “State Table.”

Naming Conventions — Calls and Characteristics, Variables and

Values

Pseudonyms for the actual calls, characteristics, variables, states, and
characteristic values that make up CPI Communications are used throughout this
book to enhance understanding and readability. Where possible, underscores ()
and complete names are used in the pseudonyms. Any phrase in the book that
contains an underscore is a pseudonym.

For example, Send_Data is the pseudonym for the program call CMSEND, which is
used by a program to send information to its conversation partner.

Note: To aid in recognizing actual call names, all CPI Communications calls begin
with the prefix CM.

This book uses the foliowing conventions to aid in distinguishing between the four
types of pseudonyms:

¢ Calis begin with capital letters, and so do the underscore-separated portions of
a call’s pseudonym. For example, Accept_Conversation is the pseudonym for
the actual call name CMACCP.

* Characteristics and variables used to hold the values of characteristics are in
italics (for example, conversation_type) and contain no capital letters except
those used for abbreviations (for example, TP_name).
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In most cases, the parameter used on a call, which corresponds to a program
variable, has the same name as the conversation characteristic. Whether a
name refers to a parameter, a program variable, or a characteristic is
determined by context. In all cases, the value used for the three remains the
same.

Values used for characteristics and variables appear in all uppercase letters
(such as CM_OK) and represent actual integer values that will be placed into the
variable. For a list of the integer values that are placed in the variables, see
Table 5 on page 148 in Appendix A, “Variables and Characteristics.”

States are used to determine the next set of actions that can be taken in a
conversation. States begin with capital letters and appear in bold type, such as
Reset state.

As a complete example of how pseudonyms are used in this book, suppose a
program uses the Set_Return_Control call to set the conversation characteristic of
return_control to a value of CM_IMMEDIATE.

* Chapter 4, “Call Reference Section” contains the syntax and semantics of the

variables used for the call. It explains that the real name of the program call for
Set_Return_Control is CMSRC and CMSRC has a parameter list of
conversation_ID, return_control, and return_code.

Appendix A, “Variables and Characteristics” provides a complete description of
all variables used in the book and shows that the return_control variable, which
goes into the Set_Return_Control call as a parameter, is a 32-bit integer. This
information is provided in Table 7 on page 153.

¢ Table 5 on page 148 in Appendix A, “Variables and Characteristics” shows

that CM_IMMEDIATE is defined as having an integer value of 1. CM_IMMEDIATE is
placed into the return_control parameter on the call to CMSRC.

Finally, the return_code value CM_OK, which is returned to the program on the
CMSRC call, is defined in Appendix B, “Return Codes.” CM_OK means that the
call completed successfully.

Notes:

1.

Pseudonym value names are not actually passed to CPl Communications as a
string of characters. Instead, the pseudonyms represent integer values that are
passed on the program calls. The pseudonym value names are used to aid
readability of the text. Similarly, programs should use translates and equates
(depending on the language) to aid the readability of the code. In the above
example, for instance, a program equate could be used to define CM_IMMEDIATE
as meaning an integer value of 1. The actual program code would then read as
described above — namely, that return_control is replaced with CM_IMMEDIATE.
The end result, however, is that an integer value of 1 is placed into the variable.

“Programming Language Considerations” on page 59 in Chapter 4, “Call
Reference Section” provides information on system files that can be used to
establish pseudonyms for a program. See Appendix L, “Pseudonym Files” on
page 335 for sample pseudonym files for the SAA programming languages that
support CPI Communications.
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Multiple Conversations

CPI Communications allows a program to communicate with multiple partners using
multiple, concurrent conversations. For example, a program may initiate multiple
conversations (using multiple Initialize_Conversation and Allocate calls), or a
program may accept a conversation (using the Accept_Conversation call) and then
initiate one or more additional conversations. During communications with muitiple
partners, the program uses the conversation_ID parameter, present on all CPI
Communications calls, to specify the conversation for which-a particular call is
issued.

Figure 3 shows a program, Program A, that has established conversations with two
partners. The conversation with Program B is initialized with an
Initialize_Conversation (CMINIT) call that returns a conversation_ID of X, and the
conversation with Program C is initialized with an Initialize_Conversation call that
returns a conversation_ID of Y. When Program A issues subsequent calls with a
conversation_ID of X, CPI Communications will know these calls apply to the
conversation with Program B. Similarly, when Program A issues subsequent calls
with a conversation_ID of Y, CPl Communications will know these calls apply to the
conversation with Program C.

Program A

( conversation D = X) ( conversation_ID =Y)

Conversation 1 Conversation 2

Program B Program C

Figure 3. A Program Using Multiple CPl Communications Conversations

The default receive_type characteristic of CM_RECEIVE_AND_WAIT may not be
desirable for a program with multiple, concurrent conversations. When the program
issues a Receive call on a conversation with the receive_type set to
CM_RECEIVE_AND_WAIT, the program goes into a wait state until data is received
from its conversation partner. While in this wait state, the program is unable to
perform other processing. )

A program that manages multiple, concurrent conversations may not want to be
placed in a wait state, from which it is unable to communicate with any of its other
partners. In that case, the program can issue a Set_Receive_Type call for each
concurrent conversation to change the receive_type to CM_RECEIVE_IMMEDIATE.
Then conversations can be periodically checked for data without placing the
program in a wait state.

When a program uses multiple conversations with sync_level set to
CM_SYNC_POINT, all of these conversations will be affected if the program is placed
in the Backout-Required condition. See “The Backout-Required Condition” on
page 27 for more information.

For more information about establishing and managing muiltiple conversations, see
the Usage Notes under “Initialize_Conversation (CMINIT)” on page 90.
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Support for the SAA Resource Recovery Interface

|

[ This section describes how application programs can use CPI Communications in

l conjunction with the resource recovery element of the SAA common programming
| interface. The resource recovery interface is the SAA common programming

| interface to services and facilities that use two-phase commit protocols to

| coordinate changes to distributed resources. For information about how to use the
l SAA resource recovery interface in a particular operating environment, see SAA

| Common Programming Interface: Resource Recovery Reference and read the

| documentation for that operating environment.

| Notes:

| 1. The following discussion is intended for programmers using CPI
| Communications advanced functions. Readers not interested in a high degree
| of synchronization need not read this section.

2. The information in this section does not apply for the CICS, IMS, MVS, 0S/2, and
08/400 environments, since these products do not support use of the SAA
resource recovery interface with CPl Communications.

| A CPI Communications conversation can be used with the resource recovery
| interface only if its sync_level characteristic is set to CM_SYNC_POINT. This kind of
| conversation is called a protected conversation.

Coordination with the SAA Resource Recovery Interface

I

| A program communicates with the resource recovery interface by establishing

| synchronization points, or sync points, in the program iogic. A sync pointis a

| reference point during transaction processing to which resources can be restored if
| a failure occurs. The program uses an SAA resource recovery interface Commit

| call to establish a new sync point or an SAA resource recovery interface Backout

| call to return to a previous sync point.

i In turn, the resource recovery interface invokes a component of the operating

| environment called a sync point manager (SPM). The SPM coordinates the commit
| or backout processing among all the protected resources involved in the sync point
| transaction.

| For more information about synchronization point processing, see SAA Common
| Programming Interface: Resource Recovery Reference.

Take-Commit and Take-Backout Notifications

|

| When a program issues a Commit or Backout call, CPI Communications cooperates
| with the SAA resource recovery interface by passing synchronization information to
I its conversation partner. This sync point information consists of take-commit and

| take-backout notifications.

| When the program issues a Commit call, CPl Communications returns a

| take-commit notification to the partner program in the status_received parameter for
| a Receive call issued by the partner. The sequence of CPI Communications calls

| issued before the resource recovery interface Commit call determines the value of

| the take-commit notification returned to the partner program. In addition to

| requesting that the partner program establish a sync point, the take-commit

| notification also contains conversation state transition information.
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The following list shows the status_received values that CPl Communications uses
as take-commit notifications, the conditions under which each of the values may be
received, and the state changes resulting from their receipt.

status_received Value

CM_TAKE_COMMIT

CM_TAKE_COMMIT_SEND

CM_TAKE_COMMIT_DEALLOCATE

Conditions for Receipt

The pariner program issued the resource
recovery interface Commit call while its end of
the conversation was in Send state. The local
program’s end of the conversation is in
Sync-Point state and will be placed back in
Receive state once the local program issues a
successful Commit call.

The partner program issued the Commit call
while its end of the conversation was in
Defer-Receive state. The local program’s end
of the conversation is in Sync-Point-Send state
and will be placed in Send state once the local
program issues a successful Commit call.

The partner program issued the Commit call
while its end of the conversation was in
Defer-Deallocate state. The local program’s
end of the conversation is in
Sync-Point-Deallocate state and will be placed
in Reset state once the local program issues a
successful Commit call.

When the program issues a Backout call, or when a system failure or a probiem with
a protected resource causes the SPM to initiate a backout operation, CPI
Communications returns a take-backout notification to the partner program. CPI
Communications returns this notification as one of the following values in the

return_code parameter:

CM_TAKE_BACKOUT

CM_DEALLOCATED_ABEND_BO
CM_DEALLOCATED_ABEND_SVC_BO
CM_DEALLOCATED_ABEND_TIMER_BO
CM_RESOURCE_FAILURE_NO_RETRY_BO
CM_RESOURCE_FAILURE_RETRY_BO
CM_DEALLOCATED_NORMAL_BO.

CPI Communications can return a take-backout notification on any of the following

calls issued by the partner program:

e Confirm
Extract_Conversation_State
Prepare_To_Receive
Receive

Send_Data

¢ Send_Error.
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The Backout-Required Condition

|

| Upon receipt of a take-backout notification on one of its protected conversations, a
| program is in the Backout-Required condition. This condition is not a conversation
| state, because it applies to all of the program’s protected resources, possibly

| including multiple conversations. When a program is in the Backout-Required

| condition, there are restrictions on the CPl Communications calls that may be used
| on protected conversations.

l A program may be placed in the Backout-Required condition in one of the following
( ways:

! ¢ When CPlI Communications returns a take-backout notification

| ¢ When the program issues a Deallocate call with deallocate_type set to

| CM_DEALLOCATE_ABEND, or when it issues a Send_Data call with send_type set
| to CM_SEND_AND_DEALLOCATE and deallocate_type set to

| CM_DEALLOCATE_ABEND. When one of these calls is successfully issued, CPI

| Communications places the program in the Backout-Required condition.

| When placed in the Backout-Required condition, the program should issue the SAA

| resource recovery interface Backout call. Until it issues a Backout call, the program
| will be unable to successfully issue any of the following CPI Communications calls

| for any of its conversations with sync_level set to CM_SYNC_POINT. If the program

| issues any of these calls, the CM_PROGRAM_STATE_CHECK return code will be

| returned:

Allocate

Confirm

Confirmed

Flush

Prepare_To_Receive

Receive

Request_To_Send

Send_Data

Send_Error
Test_Request_To_Send_Received.

Responses to Take-Commit and Take-Backout Notifications

|

| A program usually issues a Commit or Backout call in response to a take-commit

| notification, and a Backout call in response to a take-backout notification. In some
| cases, however, the program may respond to one of these notifications with a CPI

| Communications call instead of a Commit or Backout call. Table 4 on page 28

| shows the calls a program can use to respond to take-commit and take-backout

| notifications, the result of issuing each call, and any further action required by the
| program.
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Table 4. Responses to Take-Commit and Take-Backout Notifications

Notification Possible Reason for Response Result of Response Further
Recelved Response Action
Required
Take-Commit | Commit The program agrees that it The commit request is None
can commit (or has spread to other programs in
committed) all protected the transaction.
resources.
Backout The program disagrees with A backout request is spread None
the commit request. to other programs in the
transaction, including the
program that issued the
original Commit call.
Deallocate The program has detected an The program is placed in the The
(Abend)’ error condition that prevents Backout-Required condition. program
it from continuing normal should issue
processing. the
resource
recovery
interface
Backout
call.
Send_Error The program has detected an The SPM backs out the Depends on
error in received data or transaction, and both the
some other error that may be programs are informed of the response
correctable. backout. from the
partner
program.
Take-Backout | Commit This is an error in program The Commit call is treated as None
logic. though it were a Backout
call, and the backout request
is spread to other programs
in the transaction.
Backout The program agrees to the The backout request is None
backout request. spread to other programs in
the transaction.
Deallocate The program has detected an The program is placed in the The
(Abend)! error condition that prevents Backout-Required condition. program
it from continuing normal should issue
processing. the
resource
recovery
interface
Backout
call.

' “Deallocate (Abend)” refers to the CPl Communications Deallocate call with a
deallocate_type of CM_DEALLOCATE_ABEND.
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Additional CPI Communications States

In addition to the conversation states described in “Program Flow — States and
Transitions” on page 21, the following states are required when a program uses a
protected CPI Communications conversation (that is, with the sync_level
characteristic set to CM_SYNC_POINT):

Description

Defer-Receive

Defer-Deallocate

Sync-Point

Sync-Point-Send

Sync-Point-Deallocate

The local program’s end of the conversation will enter Receive
state after a synchronization call completes successfully. The
synchronization call may be the SAA resource recovery interface
Commit call or a CPI Communications Flush or Confirm call.

A conversation enters Defer-Recelve state when the local
program issues the Prepare_To_Receive call with
prepare_to_receive_type set to CM_PREP_TO_RECEIVE_SYNC_LEVEL
and sync_level set to CM_SYNC_POINT, or it issues a Send_Data
call with send_type set to CM_SEND_AND_PREP_TO_RECEIVE,
prepare_to_receive_type set to CM_PREP_TO_RECEIVE_SYNC_LEVEL,
and sync_level set to CM_SYNC_POINT.

The local program has requested that the conversation be
deallocated after a commit operation has completed; that is, it
issued a Deallocate call with deallocate_type set to
CM_DEALLOCATE_SYNC_LEVEL and sync_Jlevel set to
CM_SYNC_POINT, or it issued a Send_Data call with send_type set
to CM_SEND_AND_DEALLOCATE, deallocate_type set to
CM_DEALLOCATE_SYNC_LEVEL, and sync_level set to
CM_SYNC_POINT. The conversation will not be deallocated until a
successful commit operation takes place.

The local program issued a Receive call and was given a
return_code of CM_OK and a status_received of CM_TAKE_COMMIT.
After a successful commit operation, the conversation will return
to Receive state.

The local program issued a Receive call and was given a
return_code of CM_OK and a status_received of
CM_TAKE_COMMIT_SEND. After a successful commit operation, the
conversation will be placed in Send state.

The local program issued a Receive call and was given a
return_code of CM_OK and a status_received of
CM_TAKE_COMMIT_DEALLOCATE. - After a successful commit
operation, the conversation will be deallocated and placed in
Reset state.

Valid States for Commit Calls

A program must be in one of the following conversation states to issue the SAA
resource recovery interface Commit call:

Reset
initialize

Send
Send-Pending
Defer-Recelve

Sync-Point

Defer-Deallocate

Sync-Point-Send
Sync-Point-Deallocate.

Chapter 2. CPl Communications Terms and Concepts 29



Terms and Concepts

If a Commit call is issued from any other conversation state, the program receives
an SAA resource recovery interface return code of RR_PROGRAM_STATE_CHECK.
The program can also receive this return code if the conversation was in Send state
when the Commit call was issued, and the program had started but had not finished
sending a basic conversation logical record.
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Chapter 3. Program-to-Program Communication Tutorial

This chapter provides example flows of how two programs using CPI
Communications can exchange information and data in a controlled manner.

The examples are broken up into two sections:
e “Starter-Set Flows” on page 32

e “Advanced-Function Flows” on page 39.

In addition to these sample flows, a simple COBOL application using CGPI
Communications calls is provided in Appendix K, “Sample Programs” on page 323.

A Word about the Flow Diagrams
In the flow diagrams shown in this chapter (for example, Figure 4 on page 35),
vertical dotted lines indicate the components involved in the exchange of
information between systems. The horizontal arrows indicate the direction of the
flow for that step. The numbers lined up on the left side of the flow are reference
points to the flow and indicate the progression of the calls made on the
conversation. These same numbers correspond to the numbers under the Step
heading of the text description for each example.

The call parameter lists shown in the flows are not complete; only the parameters of
particular interest to the flows being discussed are shown. A complete description
of each CPI Communications call and the required parameters can be found in

4, “Call Reference Section.”

A complete discussion of all possible timing scenarios is beyond the scope of the
chapter. Where appropriate, such discussion is provided in the individual call
descriptions in Chapter 4, “Call Reference Section.”
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Starter-Set Flows

This section provides examples of programs using the CPI Communications
starter-set calls:

¢ “Example 1: Data Flow in One Direction” on page 33 demonstrates a flow of
data in only one direction (only the initiating program sends data).

e “Example 2: Data Flow in Both Directions” on page 36 describes a bidirectional
flow of data (the initiating program sends data and then allows the partner
program to send data).
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Example 1: Data Flow in One Direction

Figure 4 on page 35 shows an example of a conversation where the flow of
data is in only one direction.

The steps shown in Figure 4 are:

Step Description

To communicate with its partner program, Program A must first establish a conversation.
Program A uses the Initialize_Conversation call to tell CPl Communications that it wants
to:

* [nitialize a conversation

* [dentify the conversation partner (using sym_dest_name)

* Ask CPI Communications to establish the identifier that the program will use when
referring to the conversation (the conversation_ID).

Upon successful completion of the Initialize_Conversation call, CPl Communications
assigns a conversation_ID and returns it to Program A. The program must store the
conversation_ID and use it on all subsequent calls intended for that conversation.

No errors were found on the Initialize_Conversation call, and the return_code is set to
CM_OK.

Two major tasks are now accomplished:

¢ CPI Communications has established a set of conversation characteristics for the
conversation, based on the sym_dest_name, and uniquely associated them with the
conversation_ID.

* The default values for the conversation characteristics, as listed in
“Initialize_Conversation (CMINIT)” on page 90, have been assigned. (For example,
the conversation now has conversation_type set to CM_MAPPED_CONVERSATION.)

Program A asks that a conversation be started with an Allocate call (see “Allocate
(CMALLC)” on page 67) using the conversation_ID previously assigned by the
Initialize_Conversation call.

ﬂ If a session between the LUs is not already available, one is activated. Program A and
Program C can now have a conversation.

A return_code of CM_OK indicates that the Allocate call was successful and the LU has
allocated the necessary resources to the program for its conversation. Program A’s
conversation is now in Send state and Program A can begin to send data.

Note: In this example, the error conditions that can arise (such as no sessions available)
are not discussed. See “Allocate (CMALLC)” on page 67 for more information about the
error conditions that can result.

B and Program A sends data with the Send_Data call (described in “Send_Data (CMSEND)” on
page 107) and receives a return_code of CM_OK. Until now, the conversation may not
have been established because the conversation startup request may not be sent until the
first flow of data. In fact, any number of Send_Data calls can be issued before CPI
Communications actually has a full buffer, which causes it to send the startup request and
data. Step ﬂ shows a case where the amount of data sent by the first Send_Data is
greater than the size of the local LU’s send buffer (a system-dependent property), which is
one of the conditions that triggers the sending of data. The request for a conversation is
sent at this time.

Note: Some products may choose to transmit the conversation startup request as part of
the Allocate processing. See the specific product documentation for details.

For a complete discussion of transmission conditions and how to ensure the immediate
establishment of a conversation and transmission of data, see “Data Buffering and
Transmission” on page 39.
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Step

Description

Eandn

and

and

Once the conversation is established, the remote program’s system takes care of starting
Program C. The conversation on Program C’s side is in Reset state and Program C issues
a call to Accept_Conversation, which places the conversation into Receive state. The
Accept_Conversation call is similar to the Initialize_Conversation call in that it equates a
conversation_ID with a set of conversation characteristics (see “Accept_Conversation
(CMACCP)” on page 65 for details). Program C, like Program A in Step , receives a
unique conversation_ID that it will use in all future CPl Communications calls for that
particular conversation. As discussed in “Conversation Characteristics” on page 18,
some of Program C’s defaults are based on information contained in the conversation
startup request.

Once its end of the conversation is in Receive state, Program C begins whatever
processing role it and Program A have agreed upon. In this case, Program C accepts data
with a Receive call (as described in “Receive (CMRCV)” on page 97).

Program A could continue to make Send_Data calls (and Program C could continue to
make Receive calls), but, for the purposes of this example, assume that Program A only
wanted to send the data contained in its initial Send_Data call.

Program A issues a Deallocate call (see “Deallocate (CMDEAL)” on page 75) to send any
data buffered in the local LU and release the conversation. Program C issues a final
Receive, shown here in the same step as the Deallocate, to check that it has all the
received data.

The return_code of CM_DEALLOCATED_NORMAL tells Program C that the conversation is
deallocated. Both Program C and Program A finish normally.

Note: Only one program should issue Deallocate; in this case it was Program A. If
Program C had issued Deallocate after receiving CM_DEALLOCATED_NORMAL, an error
would have resulted.
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Figure 4. Data Flow in One Direction
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Example 2: Data Flow in Both Directions

Figure 5 shows a conversation in which the flow of data is in both directions. It
describes how two programs using starter-set calls can initiate a change of control
over who is sending the data.

The steps shown in Figure 5 are:

Step

Description

through ﬂ

ﬂ through

Program A is sending data and Program C is receiving data.

Note: The conversation in this example is already established with the default
characteristics. Program A’s end of the conversation is in Send state, and Program C’s is
in Receive state.

After sending some amount of data (an indeterminate number of Send_Data calls),
Program A issues the Receive call while its end of the conversation is in Send state. As
described in “Receive (CMRCV)” on page 97, this call causes the remaining data buffered
at System X to be sent and permission to send to be given to Program C. Program A’s end
of the conversation is placed in Receive state, and Program A waits for a response from
Program C.

Note: See “Example 3: The Sending Program Changes the Data Flow Direction” on
page 40 for alternate methods that allow Program A to continue processing.

Program C issues a Receive call in the same way it issued the two prior Receive calls.

Program C receives not only the last of the data from Program A, but also a
status_received parameter set to CM_SEND_RECEIVED. The value of CM_SEND_RECEIVED
notifies Program C that its end of the conversation is now in Send state.

As a result of the status_received value, Program C issues a Send_Data call. The data
from this caii, on arrivai at Sysiem X, is returned to Program A as a response to ithe
Receive it issued in Step .

At this point, the flow of data has been completely reversed and the two programs can
continue whatever processing their logic dictates.

To give control of the conversation back to Program A, Program C would simply follow the
same procedure that Program A executed in Step Y .

Programs A and C continue processing. Program C sends data and Program A receives
the data.
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Figure 5. Data Flow in Both Directions
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Advanced-Function Flows

This section provides exampies of programs using the advanced-function calls:

“Example 3: The Sending Program Changes the Data Flow Direction” shows
how to use the Prepare_To_Receive call to change the direction of the data flow.

“Example 4: Validation and Confirmation of Data Reception” shows how to use
the Confirm and Confirmed calls to validate data reception. The Flush call is
also shown.

“Example 5: The Receiving Program Changes the Data Flow Direction” shows
how to use the Request_To_Send call to request a change in the direction of the
data flow.

“Example 6: Reporting Errors” shows how to use the Send_Error call to report
errors in the data flow.

“Example 7: Error Direction and Send-Pending State” shows how to use the
Send-Pending state and the error_direction characteristic to resolve an
ambiguous error condition that can occur when a program receives both a
change-of-direction indication and data on a Receive call.

“Example 8: Sending Program Issues a Commit” shows how to use a protected
conversation with an SAA resource recovery interface Commit call to establish
a synchronization point for protected resources.

“Example 9: A Successful Commit with Conversation State Change” shows a
successful SAA resource recovery interface Commit operation with a
conversation state change.

“Example 10: Conversation Deallocation before the Commit Call” shows an SAA
resource recovery interface Commit call issued after a CPl Communications
Deallocate call.

This section begins with a discussion of how a program can exercise control over
when the LU actually transmits the data.

Data Buffering and Transmission

If a program uses the initial set of conversation characteristics, data is not
automatically sent to the remote program after a Send_Data has been issued,
except when the send buffer at the local LU overflows. As shown in the starter-set
flows, the startup of the conversation and subsequent data flow can occur anytime
after the program call to Allocate. This is because the LU stores the data in internal
buffers and groups transmissions together for efficiency.

A program can exercise explicit control over the transmission of data by using one
of the following calls to cause the buffered data’s immediate transmission:

Confirm

Deallocate

Flush

Prepare_To_Receive

Receive (in Send state) with receive_type set to CM_RECEIVE_AND_WAIT
(receive_type's default setting)

Send_Error.
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The use of Receive in Send state and the use of Deallocate have already been
shown in “Starter-Set Flows” on page 32. The other calls are discussed in the
following examples.

Example 3: The Sending Program Changes the Data Flow Direction

Figure 6 is a variation on the function provided by the flow shown in “Example 2:
Data Flow in Both Directions” on page 36. When the data flow direction changes,
Program A can continue processing instead of waiting for data to arrive.

The steps shown in Figure 6 are:

Step

Description

through B
through

through

through

The program begins the same as “Example 1: Data Flow in One Direction” on page 33.
Program A establishes the conversation and makes the initial transmission of data.

Program A makes use of an advanced-function call, Prepare_To_Receive, (described in
“Prepare_To_Receive (CMPTR)” on page 93), which sends an indication to Program C
that Program A is ready to receive data. This call also flushes the data buffer and places
Program A’s end of the conversation into Receive state. It does not, as did the Receive
call when used with the initial conversation characteristics in effect, force Program A to
pause and wait for data from Program C to arrive. Program A continues processing while
data is sent to Program C.

Program C, started by System Y’s reception of the conversation startup request and
buffered data, makes the Accept_Conversation and Receive calls.

Program A finishes its processing and issues its own Receive call. It will now wait until
data is received (Step ).

The status_received on the Receive call made by Program C, which is set to
CM_SEND_RECEIVED, tells Program C that the conversation is in Send state. Program C can
now issue the Send_Data call.

Program A receives the data.

Note: There is a way for Program A to check periodically to see if the data has arrived,
without waiting. After issuing the Prepare_To_Receive call, Program A can use the
Set_Receive_Type call to set the receive_type conversation characteristic equal to
CM_RECEIVE_IMMEDIATE. This call changes the nature of all subsequent Receive calls
issued by Program A (until a further call to Set_Receive_Type is made). If a Receive is
issued with the receive_type set to CM_RECEIVE_IMMEDIATE, the program retains control of
processing without waiting. It receives data back if data is present, and a return_code of
CM_UNSUCCESSFUL if no data has arrived.

This method of receiving data is not shown in Figure 6. For further discussion of this
alternate flow, see “Set_Receive_Type (CMSRT)” on page 135 and “Receive (CMRCV)” on
page 97.
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Figure 6. The Sending Program Changes the Data Flow Direction
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Example 4: Validation and Confirmation of Data Reception

Figure 7 on page 43 shows how a program can use the Confirm and Confirmed
calls to verify receipt of its sent data. The Flush call is also shown.

The steps shown in Figure 7 are:

Step

Description

and
andﬂ

andﬂ
andﬂ

Band

and
(14 JEUGN 15 |

As before, Program A issues the Initialize_Conversation call to initialize the conversation.

Program A issues a new call, Set_Sync_Level, to set the sync_level characteristic to
CM_CONFIRM.

Note: Program A must set the sync_level characteristic before issuing the Allocate call
(Step ) for the value to take effect. Attempting to change the sync_level after the
conversation is allocated results in an error condition. See “Set_Sync_L evel (CMSSL)” on
page 141 for a detailed discussion of the sync_level characteristic and the meaning of
CM_CONFIRM.

Program A issues the Allocate call to start the conversation.

Program A uses the Flush call (see “Flush (CMFLUS)” on page 88) to make sure that the
conversation is immediately established. If data is present, the local LU buffer is emptied
and the contents are sent to the remote LU. Since no data is present, only the LU 6.2
conversation startup request is sent to establish the conversation.

At System Y, the conversation startup request is received. Program C is started and
begins processing.

Program A issues a Send_Data call. Program C issues an Accept_Conversation call.

Program A issues a Confirm call to make sure that Program C has received the data, and
is forced to wait for a reply. As a result of the Confirm call, the local LU flushes its send
buffer and the data is immediately transmitted to the remote LU.

Program C issues a Receive call and receives the data with status_received set to
CM_CONFIRM_RECEIVED.

Because status_received is set to CM_CONFIRM_RECEIVED, indicating a confirmation
request, the conversation has been placed into Confirm state. Program C must now issue
a Confirmed call. After Program C makes the Confirmed call (see “Confirmed (CMCFMD)”
on page 73), the conversation returns to Receive state. Meanwhile, at System X, the
confirmation reply arrives and the CM_OK retfurn_code is sent back to Program A.

Program A continues with further processing.

Note: Unlike the previous examples in which a program could bypass waiting, this
example demonstrates that use of the Confirm call forces the program to wait for a reply.

42 SAA CPl Communications Reference



Tutorial

System X System Y
, i
Program CPI CPI Program
A Communications Communications C

Initialize_Conversation (sym_dest_name)
conversation_ID, return_code=CM_0OK

<
o T

=

[~

Set_Sync_Level(CM_CONFIRM).

return_code=CM_0K

!

. session setup, if session
.Allocate(conversation_ID). not already available

> <&

\/

return_code=CM_0K

A

. Flush(conversation_ID) . conversation startup request

> G— >

return_code=CM_0K . .(Program C is started by .

. . . node services) .

. Send_Data(conversation_ID, data) . Accept_Conversation
return_code=CM_0K . conversation_ID, return_code=CM_0K

L

A

1

A

H B8 O B=a
(=)

.Confirm(conversation_ID) . confirmation request, data

11 8 > > .
. (Program A waits for . . Receive(conversation_ID).
. a reply from . . .
Program C) data, .

status_received=CM_CONFIRM_RECEIVED

—
w
« e e

return_code=CM_0K . confirmation reply .Confirmed(conversation_ID)

<~

ﬂk
A

return_code=CM_0K

. Send_Data(conversation_ID, data)

—

= = —

=) o i

o e e o o
\J

(further processing by both programs)

Figure 7. Validation and Confirmation of Data Reception
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Example 5: The Receiving Program Changes the Data Flow Direction

Figure 8 shows how a program on the receiving side of a conversation can request
a change in the direction of data flow with the Request_To_Send cail. (See
“Request_To_Send (CMRTS)” on page 105 for more information.) In this example,
Programs A and C have already established a conversation using the default
conversation characteristics.

The steps shown in Figure 8 are:

Step

Description

and
andﬂ

andﬂ
andﬂ

nand

EEl anc

Program A is sending data and Program C is receiving the data.

Program C issues a Request_To_Send call in order to begin sending data. Program A will
be notified of this request on the return value of the next call issued by Program A
(Send_Data in this case, Step ).

Program A issues a Send_Data request, and the call returns with
request_to_send_received set equal to CM_REQUEST_TO_SEND_RECEIVED.

In reply to the Request_To_Send, Program A issues a Prepare_To_Receive call, which
allows Program A to continue its own processing and passes permission to send to
Program C. The call also forces the buffer at System X to be flushed. It leaves the
conversation in Receive state for Program A.

Note: Program A does not have to reply to the Request_To_Send call immediately (as it
does in this example). See “Example 3: The Sending Program Changes the Data Flow
Direction” on page 40 for other possible responses.

Program C continues with normal processing by issuing a Receive call and receives
Program A’s acceptance of the Request_To_Send on the status_received parameter, which
is set to CM_SEND_RECEIVED. The conversation is now in Send state for Program C.

Program C can now transmit data. Because Program C has only one instance of data to
transmit, it first changes the send_type conversation characteristic by issuing
Set_Send_Type. Setting send_type to a value of CM_SEND_AND_PREP_TO_RECEIVE means
that Program C’s end of the conversation will return to Receive state after Program C
issues a Send_Data call. It also forces a flushing of the LU’s data buffer.

Program C issues the Send_Data call and its end of the conversation is placed in Receive
state. The data and permission-to-send indication are transmitted from System Y to
System X.

Program A, meanwhile, has finished its own processing and issued a Receive call (which
is perfectly timed, in this diagram).

Program A receives the data requested and, because of the value of the status_received
parameter (which is set to CM_SEND_RECEIVED), knows that the conversation has been
returned to Send state.

The original processing flow continues: Program A issues a Send_Data call and Program
C issues a Receive call.
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Figure 8. The Receiving Program Changes the Data Flow Direction
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Example 6: Reporting Errors

All the previous examples assumed that no errors were found in the data, and that
the receiving program was able to continue receiving data. However, in some
cases the local program may detect an error in the data or may find that it is unable
to receive more data (for example, its buffers are full) and cannot wait for the
remote program to honor a request-to-send request. Figure 9 shows how to use the
Send_Error call in these situations.

Note: This example describes the simplest type of error reporting, an error found
while receiving data. “Example 7: Error Direction and Send-Pending State” on
page 48 describes a more complicated use of Send_Error.

The steps shown in Figure 9 are:

Step

Description

and
andﬂ

andﬂ

andﬂ

Program A is sending data and Program C is receiving data. The initial characteristic
values set by Initialize_Conversation and Accept_Conversation are in effect.

Program C encounters an error on the received data and issues the Send_Error call. The
local LU sends control information to the LU at System X indicating that the Send_Error
has been issued and purges all data contained in its buffer.

Meanwhile, Program A has sent more data. This data is lost because the LU at System X
knows that a Send_Error has been issued at System Y (the control information sent in Step
). After the LU at System X sends control information to System Y, a return_code of
CM_OK is returned to Program C and the conversation is left in Send state.

Program A learns of the error (and possibly lost data) when it receives back the
return_code, which is set to CM_PROGRAM_ERROR_PURGING. Program A’s end of the
conversation is also placed into Receive state, in a parallel action to the now-new Send
state of the conversation for Program C.

Program C issues a Send_Data call, and Program A receives the data using the Receive
call.

Programs A and C continue processing normally.
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Figure 9. Reporting Errors
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Example 7: Error Direction and Send-Pending State

Figure 10 on page 49 shows how to use the Send-Pending state and the
error_direction characteristic to resolve an ambiguous error condition that can
occur when a program receives both a change of direction indication and data on a
Receive call.

The steps shown in Figure 10 are:

Step Description

and The conversation has already been established using the default conversation
characteristics. Program A is sending data in Send state and Program C is receiving data
in Receive state.

B Program A issues the Receive call to begin receiving data and its end of the conversation
enters Receive state.

ﬂ and Program C issues a Receive and is notified of the change in the conversation’s state by
the status_received parameter, which is set to CM_SEND_RECEIVED. The reception of both
data and CM_SEND_RECEIVED on the same Receive call places Program C’s end of the
conversation into Send-Pending state. Two possible error conditions can now occur:

* Program C, while processing the data just received, discovers something wrong with
the data (as was discussed in “Example 6: Reporting Errors”). Thisis an error in the
“receive” direction of the data.

* Program C finishes processing the data and begins its send processing. However, it
discovers that it cannot send a reply. For example, the received data might contain a
query for a particular database. Program C successfully processes the query but finds
that the database is not available when it attempts to access that database. This is an
error in the “send” direction of the data.

The error_direction characteristic is used to indicate which of these two conditions has
occurred. A program sets error_direction to CM_RECEIVE_ERROR for the first case and sets
error_direction to CM_SEND_ERROR for the second.

ﬂ and In this example, Program C encounters a send error and issues Set_Error_Direction to set
the error_direction characteristic to CM_SEND_ERROR.

Note: The error_direction characteristic was not set in the previous example because the
initial value is CM_RECEIVE_ERROR, which accurately describes the error encountered in
that example.

B Program C issues Send_Error. Because CPlI Communications knows the conversation is
in Send-Pending state, it checks the error_direction characteristic and notifies the CPI
Communications component at System X which type of error has occurred.

Program A receives the error information in the return_code. The return_code is set to
CM_PROGRAM_NO_TRUNC because Program C set error_direction to CM_SEND_ERROR. If
error_direction had been set to CM_RECEIVE_ERROR, Program A would have received a
return_code of CM_PROGRAM_ERROR_PURGING (as in the previous example).

ﬂ through Program C notifies Program A of the exact nature of the problem and both programs
continue processing.
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Figure 10. Error Direction and Send-Pending State
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The following examples show the use of CPl Communications with the SAA resource
recovery interface. Because the resource recovery interface is used to synchronize
changes to all protected resources in a transaction, these examples show databases
as participants in the work accomplished over CPI Communications protected
conversations.

The acronym RR/SPM is used in the following examples to represent the resource
recovery interface functioning in conjunction with a sync point manager.

Example 8: Sending Program Issues a Commit

This example shows a program sending data on a protected conversation and
issuing an SAA resource recovery interface Commit call. A protected conversation
is one in which the sync_level has been set to CM_SYNC_POINT. This
synchronization level tells CPI Communications that the program will use SAA
resource recovery interface calls to manage the changes made to protected
resources.

The steps in Figure 11 are described below:

Step

Description

through ﬂ
(8]
9]

10

-
—

14

- -
w @~

To communicate with its partner program, Program A must first establish a conversation.
It uses the Set_Sync_Level call in step to request that the conversation be protected.

Program A sends data, and Program C issues a Receive call that allows it to receive the
data.

Both Program A and Program C get return codes indicating that their respective calls have
completed successfully.

Program A issues a Commit call to make all of the updates permanent and to advance all
of the protected resources to a new synchronization point. Program C’s end of the
conversation is still in Receive state and it issues a second Receive call.

On System X, a request to commit is sent from the sync point manager to the CPI
Communications component. The CPI Communications component of System X
propagates the request to its counterpart, the CPI Communications component of System
Y, using the CPI Communications conversation. Any data remaining in Program A’s send
buffer is flushed at this point.

Program C’s Receive call executes successfully and it receives the take-commit
notification from the CPI Communications component of System Y.

Program C responds to the take-commit notification by issuing a Commit call.
Commit-processing protocols are exchanged between the two sync point managers.

Both Program A and Program C receive return codes that indicate successful completion
of the Commit operation. Program A can now send more data to Program C.
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Figure 11. Establishing a Protected Conversation and Issuing a Successful Commit
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| Example 9: A Successful Commit with Conversation State Change

l

Figure 12 on page 53 shows a successful Commit with a conversation state change.

The steps in Figure 12 are described below:

Step

Description

and

and

9
through

Program C’s end of a protected conversation is in Receive state. It issues a Receive call.

Program A wants its side of the CPl Communications conversation to be changed from
Send to Receive state after it issues its next Commit call. To do this, Program A uses the
Set_Prepare_To_Receive_Type call to set the prepare_to_receive_type conversation
characteristic to CM_PREP_TO_RECEIVE_SYNC_LEVEL.

Program A issues a Prepare_To_Receive call. Because the prepare_to_receive_type
conversation characteristic is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL, Program A’s side
of the conversation is now in Defer-Receive state until Program A issues a Commit call.

Program A issues the Commit call in Defer-Receive state. If the call completes
successfully, Program A’s end of the conversation will be placed in Receive state.

The sync point manager of System X sends Program A’s request to commit to the CPI
Communications component of System X, which passes it to the CPI Communications
component of System Y. Any data remaining in Program A’s send buffer is flushed at this
point.

Because Program A was in Defer-Receive state when it issued the Commit call, the CPI
Communications component of System Y returns the take-commit notification to Program
C as a CM_TAKE_COMMIT_SEND value in the status_received parameter. This value means
that if Program C completes a Commit call successfully, its end of the conversation will be
placed in Send state.

Program C responds to the take-commit notification with a Commit call.

The database managers and the sync point managers on the two systems participate in
the protocol flows necessary to accomplish the commit.

Both Commit calls end successfully.

Program A’s end of the conversation is now in Receive state and it issues a Receive call.
Program C’s end of the conversation is in Send state and it issues a Send_Data call.

Note: If one of the following return codes were received on the Commit call by Program
C, the conversation states for Programs A and C would be reset to their values at
the time of the last sync point.

e RR_BACKED_OUT
e RR_BACKED_OUT_OUTCOME_PENDING
* RR_BACKED_OUT_OUTCOME _MIXED.

The program can retrieve the current conversation state by using the CPI
Communications Extract_Conversation_State call.
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| Figure 12. A Successful Commit with Conversation State Change
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Example 10: Conversation Deallocation before the Commit Call

Figure 13 on page 55 shows a Commit call issued after a CPl Communications
Deallocate call.

The steps in Figure 13 are described below:

Step

Description

and

ﬂand

through

Program C’s end of a protected conversation is in Receive state. It issues a Receive call.

Program A wants to deallocate the conversation after issuing a Commit call. To
accomplish this, Program A chooses to issue a Set_Deallocate_Type call with the
deallocate_type parameter set to CM_DEALLOCATE_SYNC_LEVEL.

Program A next issues a Deallocate call. CPl Communications completes the call, and
places Program A’s side of the conversation in Defer-Deallocate state.

Program A issues a Commit call. If the call completes successfully, Program A’s end of
the conversation will be deallocated (put in Reset state).

The sync point manager of System X sends Program A’s request to commit to the CPI
Communications component of System X, which passes it to the CPI Communications
component of System Y. Any data remaining in Program A’s send buffer is flushed at this
point.

Because Program A’s end of the conversation was in Defer-Deallocate state when
Program A issued the Commit call, Program C receives the take-commit notification as a
CM_TAKE_COMMIT_DEALLOCATE value in the status_received parameter of its Receive call.

Program C responds to the take-commit notification by issuing a Commit call. The
CM_TAKE_COMMIT_DEALLOCATE value means that if this Commit is successful, Program C’s
end of the conversation will be deallocated (put in Reset state).

The database managers and the sync point managers on the two systems participate in
the protocol flows necessary to accomplish the commit.

Both Commit calls end successfully.

Note: If one of the following return codes were received on the Commit call by Program
C, the conversation would not be deallocated. The conversation states for
Programs A and C would be reset to their values at the time of the last sync point.

* RR_BACKED_OUT
* RR_BACKED_OUT_OUTCOME_PENDING
* RR_BACKED_OUT_OUTCOME_MIXED.

The program can retrieve the current conversation state by using the CPI
Communications Extract_Conversation_State call.
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Figure 13. Conversation Deallocation Precedes the Commit Call
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Chapter 4. Call Reference Section

This chapter describes the CPI Communications calls. For each call, this chapter
provides the function of the call and any optional setup calls, which can be issued
before the call being described. In addition, the following information is provided if
it applies:

* Format
The format used to program the call.

Note: The actual syntax used to program the calls in this chapter depends on
the programming language used. See “Call Syntax” on page 58 for specifics.

o Parameters

The parameters that are required for the call. Parameters are identified as
input parameters (that is, set by the calling program and used as input to CPI
Communications) or output parameters (that is, set by CPl Communications
before returning control to the calling program).

o State Changes

The changes in the conversation state that can result from this call. See
“Program Flow — States and Transitions” on page 21 for more information on
conversation states.

e Usage Notes

Additional information that applies to the call.

¢ Related Information

Where to find additional information related to the call.
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Call Syntax

~ CP1 Communications calls can be made from application programs written in a
number of high-level programming languages:

e Application Generator
C

COBOL

FORTRAN

PL/I

Procedures Language
RPG.

CPI Communications calls from Application Generator programs are not currently
supported on CICS or OS/2 systems.

CPI Communications calls from FORTRAN programs are not currently supported on
CICS systems.

CPI Communications calls from PL/I programs are not currently supported on 0S/2
or OS/400 systems.

CPI Communications calls from Procedures Language (REXX) programs are not
currently supported on CICS systems.

CPI Communications calls from RPG programs are not currently supported on CICS,
IMS, MVS, 08/2, or VM systems.

In addition to the above SAA languages, other languages may support CPI
Communications calls in certain environments. For more information about
supported languages as well as specific syntax and library information for each
operating environment that implements CPl Communications, refer to the following

appendixes:

CIiCSs Appendix E, “CPI Communications on CICS/ESA” on page 187

IMS Appendix F, “CPl Communications on IMS/ESA” on page 193

MvVS Appendix G, “CPl Communications on MVS/ESA” on page 195

0S/2 Appendix H, “CPlI Communications on OS/2” on page 201

0S/400 Appendix‘ I, “CPI Communications on Operating System/400” on
page 261

VM Appendix J, “CPl Communications on VM/ESA CMS” on page 279.

This book uses a general call format to show the name of the CPI Communications
call and the parameters used. An example of that format is provided below:

CALL CMPROG (parmO,
parml,
parm2,

parmh)
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where CMPROG is the name of the call, and parm0, parm1, parm2, and parmN
represent the parameter list described in the individual call description.

This format would be translated into the following syntax for each of the supported
languages:

Application Generator
CALL CMPROG parm@,parml,parm2,...parmN

c
CMPROG (parm@,parml,parm2,...parmN)
COBOL
CALL "CMPROG" USING parm@,parml,parmZ,...parmN
FORTRAN
CALL CMPROG (parmd,parml,parm2,...parmN)
PL/

CALL CMPROG (parm0,parml,parm2,...parmN)

Procedures Language
ADDRESS CPICOMM 'CMPROG parm@ parml parm2 ... parmN'

RPG
CALL 'CMPROG'
PARM parml
PARM parm2
PARM parmN

Programming Language Considerations

This section describes the programming language considerations a programmer
should keep in mind when writing and running a program that uses CPI
Communications. Programming language considerations that apply only to a
certain environment are not listed in this section, but they are included in the
appendix that describes that environment.

A pseudonym file or dataset for each supported programming language is available
on most implementing operating systems. See the appropriate appendix in this
book for the names of the pseudonym files used in your environment. See
Appendix L, “Pseudonym Files” on page 335 for sample pseudonym files for the
SAA programming languages that support CPl Communications.

Application Generator

Cross System Product (CSP) is the implementing product for the Application
Generator common programming interface. No special considerations apply to CSP
programs using CPl Communications routines.
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The following notes apply to C programs using CPl Communications routines:

e When passing an integer value as a parameter, prefix the parameter name with
an ampersand (&) so that the value is passed by reference.

* To pass a parameter as a string literal, surround it with double quotes rather
than single quotes.

COBOL

The following notes apply to COBOL programs using CPl Communications routines:

® Because COBOL does not support the underscore character (), the
underscores in COBOL pseudonyms are replaced with dashes (-). For example,
COBOL programmers use CM-IMMEDIATE as a pseudonym value name in their
programs instead of CM_IMMEDIATE.

* Each argument in the parameter list must be called (listed) by name.
e Each variable in the parameter list must be level 01.

* Number variables must be full words (at least five but less than ten “9”s) and
they must be COMP-4, not zoned decimal.

FORTRAN

The following note applies to FORTRAN programs using CP! Communications
routines:

¢ The EXTERNAL statement may be required for each CPl Communications
routine that is calied, depending on the environment being used. The PRAGMA
statement may also be required. EXTERNAL and PRAGMA statements may be
included in the FORTRAN pseudonym file provided for a given environment.

PL/I

The following notes apply to PL/I programs using CPl Communications routines:

¢ Numbers in the parameter list must be declared, initialized, and passed as
variables.

¢ ENTRY declaration statements should be used for each CPl Communications
routine that is called. ENTRY declaration statements may be included in the
PL/I pseudonym file provided for a given environment.

Procedures Language

REXX is the implementing product for the Procedures Language common
programming interface. The following notes apply to REXX programs using CPI
Communications routines:

° REXX programs must use the ADDRESS CPICOMM statement to access CPI
Communications routines. These routines are not accessible through the REXX
CALL statement interface.

60 SAA CPI Communications Reference



Reference Section

e Character strings returned by CPI Communications routines are stored in
variables with the maximum allowable length. (Maximum lengths are shown in
Appendix A, “Variables and Characteristics” on page 147.) However, thereis a
returned length variable associated with the returned character string, which
allows use of the REXX function

LEFT (returned_char_string,returned_length)
to get the correct amount of data.

(This note does not apply to returned fixed-length character strings. For
instance, a conversation_ID returned from the Accept_Conversation call always
has a length of 8 bytes.)

| RPG

| The following note applies to RPG programs using CPI Communications routines:

e Because RPG supports only variable names with lengths of 1 to 6 characters,
the pseudonym names for RPG have been abbreviated. For example, RPG
programmers should use IMMED as a pseudonym name in their programs
instead of CM_IMMEDIATE.
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How to Use the Call References

Here is an example of how the information in this chapter can be used in connection
with the material in the rest of the book. The example describes how to use the
Set_Return_Control call to set the conversation characteristic of return_control to a
value of CM_IMMEDIATE.

¢ “Set_Return_Control (CMSRC)” on page 137 contains the semantics of the
variables used for the call. It explains that the real name of the program call for
Set_Return_Control is CMSRC and that CMSRC has a parameter list of
conversation_ID, return_control, and return_code.

¢ “Call Syntax” on page 58 shows the syntax for the programming language
being used.

e Appendix A, “Variables and Characteristics” provides a complete description of
all variables used in the book and shows that the return_control variable, which
goes into the call as a parameter, is a 32-bit integer. This information is
provided in Table 7 on page 153.

° Table 5 on page 148 in Appendix A, “Variables and Characteristics” shows
that CM_IMMEDIATE, which is placed into the return_control parameter on the
call to CMSRC, is defined as having an integer value of 1.

¢ Finally, the return_code value CM_OK, which is returned to the program on the
CMSRC call, is defined in Appendix B, “Return Codes.” CM_OK means that the
call completed successfully.

A list of program calls by their call names — providing the call pseudonym, a brief
description, and the call’s location in this chapter — begins on page 63. Key-topic
discussions and where they occur are:

¢ “Naming Conventions — Calls and Characteristics; Variables and Values” on
page 22 describes the naming conventions used throughout the book.

o “Data Buffering and Transmission” on page 39 provides a discussion of
program control over data transmission.

* “Usage Notes” of “Request_To_Send (CMRTS)” on page 105 discusses how a
conversation enters Recelve state.

e “Usage Notes” of “Send_Data (CMSEND)” on page 110 describes the use of
logical records and LL fields on basic conversations.
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Description

Page

CMACCP

Accept_Conversation

Used by a program to accept an
incoming conversation.

65

CMALLC

Allocate

Used by a program to establish a
conversation.

67

CMCFM

Confirm

Used by a program to send a
confirmation request to its
partner.

70

CMCFMD

Confirmed

Used by a program to send a
confirmation reply to its partner.

73

CMDEAL

Deallocate

Used by a program to end a
conversation.

75

CMECS

Extract_Conversation_State

Used by a program to view the
current state of a conversation.

79

CMECT

Extract_Conversation_Type

Used by a program to view the
current conversation_type
conversation characteristic.

81

CMEMN

Extract Mode_Name

Used by a program to view the
current mode_name conversation
characteristic.

82

CMEPLN

Extract_Partner_LU_Name

Used by a program to view the
current partner_LU_name
conversation characteristic.

84

CMESL

Extract_Sync_Level

Used by a program to view the
current sync_level conversation
characteristic.

86

CMFLUS

Flush

Used by a program to flush the
LU’s send buffer.

88

CMINIT

Initialize_Conversation

Used by a program to initialize
the conversation characteristics.

90

CMPTR

Prepare_To_Receive

Used by a program to change a

conversation from Send to
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receive data.

93

CMRCV

Receive

Used by a program to receive
data.

97

CMRTS

Request_To_Send

Used by a program to notify its
partner that it would like to send
data.

106

CMSCT

Set _Conversation_Type

Used by a program to set the
conversation_type conversation
characteristic.

118

CMSDT

Set_Deallocate_Type

Used by a program to set the
deallocate_type conversation
characteristic.

120

CMSED

Set_Error_Direction

Used by a program to set the
error_direction conversation
characteristic.

123

CMSEND

Send_Data

Used by a program to send data.
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Call

Pseudonym

Description

Page

CMSERR

Send_Error

Used by a program to notify its
partner of an error that occurred
during the conversation.

112

CMSF

Set_Fill

Used by a program to set the fill
conversation characteristic.

125

CMSLD

Set_Log_Data

Used by a program to set the
log_data conversation
characteristic.

127

CMSMN

Set_Mode_Name

Used by a program to set the
mode_name conversation
characteristic.

129

CMSPLN

Set_Partner_LU_Name

Used by a program to set the
partner_LU_name conversation
characteristic.

131

CMSPTR

Set_Prepare_To_Receive_Type

Used by a program to set the
prepare_to_receive_type
conversation characteristic.

133

CMSRC

Set_Return_Control

Used by a program to set the
return_control conversation
characteristic.

137

CMSRT

Set_Receive_Type

Used by a program to set the
receive_type conversation
characteristic.

135

CMSSL

Set_Sync_Level

Used by a program to set the
sync_level conversation
characteristic.

141

CMSST

Set_Send_Type

Used by a program to set the
send_type conversation
characteristic.

139

CMSTPN

Set_TP_Name

Used by a program to set the
TP_Name conversation
characteristic.

143

CMTRTS

Test_Request_To_Send_Received
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Accept_Conversation (CMACCP)

MVS VM 08/400 0S/2 'IMS CICS
X X X X X X
The Accept_Conversation call accepts an incoming conversation. Like
Initialize_Conversation (CMINIT), this call initializes values for various conversation
characteristics. The difference between the two calls is that the program that will
later allocate the conversation issues the Initialize_Conversation call, and the
partner program that will accept the conversation after it is allocated issues the
Accept_Conversation call.
Format
CALL CMACCP(conversation_ID,
return_code)
Parameters

State Changes

Usage Notes

conversation_ID (output)

Specifies the conversation identifier assigned to the conversation. CPI
Communications supplies and maintains the conversation_ID. When the
return_code is set equal to CM_OK, the value returned in this parameter is used
by the program on all subsequent calls issued for this conversation.

return_code (output)

Specifies the resuit of the calil execution. The return_code variable can have
one of the following values:

® CM_OK
° CM_PROGRAM_STATE_CHECK

This value indicates that no incoming conversation exists.
¢ CM_PRODUCT_SPECIFIC_ERROR

When return_code is set equal to CM_OK, the conversation enters the Recelve state.

1. For each conversation, CPl Communications assigns a unique identifier (the

conversation_ID) that the program uses in all future calls intended for that
conversation. Therefore, the program must issue the Accept_Conversation call
before any other calls can refer to the conversation.

. Although CPI Communications allows a program to accept only one

conversation, there is no limitation on the number of conversations that a
program can aliocate. For example, the program might accept one conversation
(receiving a unique conversation_ID) and then allocate another conversation
(receiving another unique conversation_ID).

. For a list of the conversation characteristics that are initialized when the

Accept_Conversation call completes successfully, see Table 3 on page 19.
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Related Information
“Conversation Characteristics” on page 18 provides a comparison of the
conversation characteristics set by Accept_Conversation and
Initialize_Conversation.

“Example 1: Data Flow in One Direction” on page 33 shows an example program
flow using the Accept_Conversation call.

“Initialize_Conversation (CMINIT)” on page 90 describes how the conversation
characteristics are initialized for the program that allocates the conversation.

VM provides extensions to CPI Communications that enable an application to accept

more than one concurrent conversation. See Appendix J, “CPI Communications on
VM/ESA CMS” on page 279 for more information.
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Allocate (CMALLC)

MVS VM 0S/400

08/2 IMS cics

X X X

A program uses the Allocate (CMALLC) call to establish with its partner program a
basic or mapped conversation (depending on the conversation_type characteristic).
The partner program is specified in the TP_name characteristic.

Before issuing the Allocate call, a program has the option of issuing one or more of
the following calls to set allocation parameters:

CALL CMSCT — Set_Conversation_Type
CALL CMSMN — Set_Mode_Name

CALL CMSPLN — Set_Partner_LU_Name
CALL CMSRC — Set_Return_Control
CALL CMSSL — Set_Sync_Level

CALL CMSTPN — Set_TP_Name

Format

CALL CMALLC(conversation_ID,

return_code)

Parameters

conversation_iD (input)
Specifies the conversation identifier of an initialized conversation.

return_code (output)
Specifies the result of the call execution. The return_code variable can have the
following values:

CM_OK
CM_SYNC_LVL_NOT_SUPPORTED_LU
CM_PARAMETER_ERROR

This value indicates one of the following:

The mode_name characteristic (set from side information or by
Set_Mode_Name) specifies a mode name that is not recognized by the
LU as being valid.

The mode_name characteristic (set from side information or by
Set_Mode_Name) specifies a mode name that is used by SNA service
transaction programs only, such as SNASVCMG, but the local program
does not have the authority to specify this mode name.

The TP_name characteristic (set from side information or by
Set_TP_Name) specifies an SNA service transaction program name, but
the local program does not have the appropriate privilege to allocate a
conversation to an SNA service program.

The TP_name characteristic (set from side information or by
Set_TP_Name) specifies an SNA service transaction program and
conversation_type is set to CM_MAPPED_CONVERSATION.

The partner_LU_name characteristic (set from side information or by
Set_Partner_LU_Name) specifies a partner LU name that is not
recognized by the LU as being valid.

Chapter 4. Call Reference Section 67



Allocate (CMALLC)

* CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

— The conversation is not in Initialize state.

— For a conversation with sync_level set to CM_SYNC_POINT, the
transaction program is in the Backout-Required condition. New
protected conversations cannot be allocated when the transaction
program is in this condition.

¢ CM_PROGRAM_PARAMETER_CHECK

This value indicates that the conversation_ID specifies an unassigned

conversation identifier.

e CM_PRODUCT_SPECIFIC_ERROR

In addition, when return_control is set to CM_WHEN_SESSION_ALLOCATED,
return_code can have the following values:

e CM_ALLOCATE_FAILURE_NO_RETRY
e CM_ALLOCATE_FAILURE_RETRY

If return_control is set to CM_IMMEDIATE, return_code can have the following
value:

* CM_UNSUCCESSFUL

This value indicates that the session is not immediately available.

State Changes
When return_code is set to CM_OK, the conversation enters Send state.

Usage Notes
1. An allocation error resulting from the local LU’s failure to obtain a session for
the conversation is reported on the Allocate call. An allocation error resulting
from the remote LU’s rejection of the allocation request is reported on a
subsequent conversation call.

2. For CPI Communications to establish the conversation, CPl Communications
must first establish a session between the local LU and the remote LU, if such a
session does not already exist.

3. Depending on the circumstances, the local LU can send the conversation
allocation request to the remote LU as soon as it allocates a session for the
conversation. The local LU can also buffer the allocation request until it
accumulates enough information for transmission (from one or more
subsequent Send_Data calls), or until the local program issues a subsequent
call other than Send_Data that explicitly causes the LU to flush its send buffer.
The amount of information sufficient for transmission depends on the
characteristics of the session allocated for the conversation and can vary from
one session to another.

4. The local program can ensure that the remote program is connected as soon as
possible by issuing Flush (CMFLUS) immediately after Allocate (CMALLC).

5. A set of security parameters is established for the conversation (using a default
| value of SECURITY =SAME). CPI Communications does not provide a method
| for the program to modify or examine the security parameters, although such a
| method may be provided as a CPI Communications extension in some
| environments. See the appropriate product appendix for information about a
| particular environment.

6. After making a call to Accept_Conversation, the remote program’s end of the
conversation is in Receive state.
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Related Information

“Example 1: Data Flow in One Direction” on page 33 shows an example program
flow using the Allocate call.

“SNA Service Transaction Programs” on page 183 provides a discussion of SNA
service transaction programs.

“Data Buffering and Transmission” on page 39 provides a complete discussion of
control methods for data transmission.

“Set_Return_Control (CMSRC)” on page 137 provides a discussion of the
return_control characteristic.

“Set_Conversation_Type (CMSCT)” on page 118 provides a discussion of the
conversation_type characteristic.

Chapter 4. Call Reference Section 69



Confirm (CMCFM)

Confirm (CMCFM)

MVS VM 0S/400 0s/2 IMS CICS
X X X X X X

The Confirm (CMCFM) call is used by a local program to send a confirmation
request to the remote program and then wait for a reply. The remote program
replies with a Confirmed (CMCFMD) call. The local and remote programs use the
Confirm and Confirmed calls to synchronize their processing of data.

Note: The sync_/evel conversation characteristic for the conversation_ID specified
must be set to CM_CONFIRM or CM_SYNC_POINT to use this call. The Set_Sync_Level
(CMSSL) call is used to set a conversation’s synchronization level.

Format
CALL CMCFM(conversation_ID,
request_to_send_received,
return_code)
Parameters

conversation_ID (input)
Specifies the conversation identifier.

request_to_send_received (output)
Specifies the variable containing an indication of whether or not a
request-to-send notification has been received. The request_to_send_received
variable can have one of the following values:

e CM_REQ_TO_SEND_RECEIVED
The local program received a request-to-send notification from the remote
program because the remote program issued a Request_To_Send. This'is a
request that the local program’s end of the conversation enter Receive
state, which will place the remote program’s end of the conversation in
Send state.

¢ CM_REQ_TO_SEND_NOT_RECEIVED
A request-to-send notification was not received.

Note: When return_code indicates CM_PROGRAM_PARAMETER_CHECK or
CM_PROGRAM_STATE_CHECK, the value contained in request_to_send_received
is meaningless.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

®* CM_OK (remote program replied Confirmed)
CM_CONVERSATION_TYPE_MISMATCH
CM_PIP_NOT_SPECIFIED_CORRECTLY
CM_SECURITY_NOT_VALID
CM_SYNC_LVL_NOT_SUPPORTED_PGM
CM_TPN_NOT_RECOGNIZED
CM_TP_NOT_AVAILABLE_NO_RETRY
CM_TP_NOT_AVAILABLE_RETRY
CM_DEALLOCATED_ABEND
CM_PROGRAM_ERROR_PURGING

e © o o o o o e
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CM_RESOURCE_FAILURE_NO_RETRY
CM_RESOURCE_FAILURE_RETRY
CM_DEALLOCATED_ABEND _SVC
CM_DEALLOCATED_ABEND_TIMER
CM_SVC_ERROR_PURGING

CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

—_ The conversation is not in Send or Send-Pending state.

— The conversation is basic and in Send state, and the program started

but did not finish sending a logical record.
— For a conversation with sync_level set to CM_SYNC_POINT, the

transaction program is in the Backout-Required condition. The Confirm

call is not allowed while the transaction program is in this condition.

¢ CM_PROGRAM_PARAMETER_CHECK

This value indicates one of the following:

— The sync_level conversation characteristic is set to CM_NONE.

— The conversation_ID specifies an unassigned conversation identifier.
* CM_PRODUCT_SPECIFIC_ERROR
* The following values are returned only when sync_level is set to

CM_SYNC_POINT:

— CM_TAKE_BACKOUT

— CM_DEALLOCATED_ABEND BO

— CM_DEALLOCATED_ABEND_SVC_BO

— CM_DEALLOCATED_ABEND_TIMER_BO

— CM_RESOURCE_FAIL_NO_RETRY_BO

— CM_RESOURCE_FAILURE_RETRY_BO

When return_code is set to CM_OK:

The conversation enters Send state if the program issued the Confirm call with

the conversation in Send-Pending state.

The conversation enters Receive state if the program issued the Confirm call
with the conversation in Defer-Receive state.

No state change occurs if the program issued the Confirm call with the
conversation in Send state.

. The program that issues Confirm waits until a reply from the remote partner

programis received. (This reply is made using the Confirmed call.)

The program can use this call for various application-level functions. For
example:

¢ The program can issue this call immediately following an Allocate call to
determine if the conversation was allocated before sending any data.

¢ The program can issue this call to determine if the remote program
received the data sent. The remote program can respond by issuing a
Confirmed call if it received and processed the data without error, or by
issuing a Send_Error call if it encountered an error. The only other valid
response from the remote program is the issuance of the Deallocate call
with deallocate_type set to CM_DEALLOCATE_ABEND.

3. The send buffer of the local LU is flushed as a result of this call.
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Related Information
“Confirmed (CMCFMD)” on page 73 provides information on the remote program’s

reply to the Confirm call.

“Request_To_Send (CMRTS)” on page 105 provides a complete discussion of the
request_to_send_received parameter.

“Set_Sync_Level (CMSSL)” on page 141 explains how programs specify the level of
synchronization processing.

“Example 4: Validation and Confirmation of Data Reception” on page 42 shows an
example program using the Confirm call.
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Confirmed (CMCFMD)
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A program uses the Confirmed (CMCFMD) call to send a confirmation reply to the
remote program. The local and remote programs can use the Confirmed and
Confirm calls to synchronize their processing.

Format

CALL CMCFMD(conversation_ID,

return_code)

Parameters

conversation_ID (input)
Specifies the conversation identifier.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

State Changes

CM_OK

CM_PROGRAM_STATE_CHECK

— This return code indicates that the conversation is not in Confirm,
Confirm-Send, or Confirm-Deallocate state.

— For a conversation with sync_level set to CM_SYNC_POINT, the program
may be in the Backout-Required condition. The Confirmed call is not
allowed while the program is in this condition.

CM_PROGRAM_PARAMETER_CHECK

This return code indicates that the conversation_ID specifies an unassigned

conversation identifier.

CM_PRODUCT_SPECIFIC_ERROR

When return_code is set to CM_OK:

¢ The conversation enters Receive state if the program received the
status_received parameter set to CM_CONFIRM_RECEIVED on the preceding
Receive call — that is, if the conversation was in Confirm state.

¢ The conversation enters Send state if the program received the status_received
parameter set to CM_CONFIRM_SEND_RECEIVED on the preceding Receive call —
that is, if the conversation was in Confirm-Send state.

¢ The conversation enters Reset state if the program received the status_received
parameter set to CM_CONFIRM_DEALLOC_RECEIVED on the preceding Receive
call — that is, if the conversation was in Confirm-Deallocate state.
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Usage Notes
1. The local program can issue this call only as a reply to a confirmation request;
the call cannot be issued at any other time. A confirmation request is generated
(by the remote LU) when the remote program makes a call to Confirm. The
remote program that has issued Confirm will wait until the local program
responds with Confirmed.

2. The program can use this call for various application-level functions. For
example, the remote program may send data followed by a confirmation request
(using the Confirm call). When the local program receives the confirmation
request, it can issue a Confirmed call to indicate that it received and processed
the data without error.

Related Information
“Confirm (CMCFM)” on page 70 provides more information on the Confirm call.

“Receive (CMRCV)” on page 97 provides more information on the status_received
parameter.

“Set_Sync_Level (CMSSL)” on page 141 explains how programs specify the level of
synchronization processing.

“Example 4: Validation and Confirmation of Data Reception” on page 42 shows an
example program using the Confirmed call.
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Deallocate (CMDEAL)
MVS VM 0S/400 0S/2 IMS CiCs
X X X X X X

Format

Parameters

A program uses the Deallocate (CMDEAL) call to end a conversation. The
deallocation can either be completed as part of this call or deferred until the
program issues an SAA resource recovery interface Commit Call. When it is
completed as part of this call, the Deallocate call can include the function of the
Flush or Confirm call, depending on the value of the deallocate_type conversation
characteristic. The conversation_ID is no longer assigned when the conversation is
deallocated as part of this call.

Before issuing the Deallocate call, a program has the option of issuing one or both
of the following calls to set deallocation parameters:

CALL CMSDT — Set_Deallocate_Type
CALL CMSLD — Set_Log_Data

CALL CMDEAL(conversation_ID,

return_code)

conversation_ID (input)
Specifies the conversation identifier of the conversation to be ended.

return_code (output)
Specifies the result of the call execution.

If the deallocate_type conversation characteristic is set to
CM_DEALLOCATE_SYNC_LEVEL and sync_level is set to CM_NONE, or if
deallocate_type is set to CM_DEALLOCATE_FLUSH or CM_DEALLOCATE_ABEND,
the return_code variable can have one of the following values:

CM_OK (deallocation is completed)

CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

— The deallocate_type conversation characteristic is set to
CM_DEALLOCATE_SYNC_LEVEL or CM_DEALLOCATE_FLUSH, and the
conversation is not in Send or Send-Pending state.

— The deallocate_type conversation characteristic is set to
CM_DEALLOCATE_SYNC_LEVEL or CM_DEALLOCATE_FLUSH; the
conversation is basic and in Send state; and the program started but did
not finish sending a logical record.

CM_PROGRAM_PARAMETER_CHECK

This value indicates that the conversation_ID specifies an unassigned

conversation identifier.

CM_PRODUCT_SPECIFIC_ERROR
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If the deallocate_type conversation characteristic is set to
CM_DEALLOCATE_SYNC_LEVEL and the sync_level is set to CM_CONFIRM, or if
deallocate_type is set to CM_DEALLOCATE_CONFIRM, the return_code variable
can have one of the following values:

CM_OK (deallocation is completed)

CM_CONVERSATION_TYPE_MISMATCH

CM_PIP_NOT_SPECIFIED_CORRECTLY

CM_SECURITY_NOT_VALID

CM_SYNC_LVL_NOT_SUPPORTED_PGM

CM_TPN_NOT_RECOGNIZED

CM_TP_NOT_AVAILABLE_NO_RETRY

CM_TP_NOT_AVAILABLE_RETRY

CM_DEALLOCATED_ABEND

CM_PROGRAM_ERROR_PURGING

CM_RESOURCE_FAILURE_NO_RETRY

CM_RESOURCE_FAILURE_RETRY

CM_DEALLOCATED_ABEND_SVC

CM_DEALLOCATED_ABEND_TIMER

CM_SVC_ERROR_PURGING

CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

— The deallocate_type characteristic is set to CM_DEALLOCATE_CONFIRM
or CM_DEALLOCATE_SYNC_LEVEL and the conversation is not in Send or
Send-Pending state.

— The deallocate_type characteristic is set to CM_DEALLOCATE_CONFIRM
or CM_DEALLOCATE_SYNC_LEVEL; the conversation is basic and in Send
state; and the program started but did not finish sending a logical
record.

¢ CM_PROGRAM_PARAMETER_CHECK

This value indicates that the conversation_ID specifies an unassigned
conversation identifier.

e CM_PRODUCT_SPECIFIC_ERROR

If the deallocate_type conversation characteristic is set to
CM_DEALLOCATE_SYNC_LEVEL and sync_level is set to CM_SYNC_POINT, the
return_code variable can have one of the following values:

e CM_OK
Deallocation is deferred until the program issues an SAA resource recovery
interface Commit call. If the Commit call is successful, the conversation will
be deallocated normally. If the Commit is not successful or if the program
issues a resource recovery interface Backout call instead of a Commit, the
conversation will not be deallocated. Instead, the conversation will be
restored to the state it was in at the previous synchronization point. Table 9
on page 179 shows how the resource recovery interface calls affect CPI
Communications conversation states.
¢ CM_PROGRAM_STATE_CHECK
This value indicates one of the following:
— The conversation is not in Send or Send-Pending state.
— The conversation is basic and in Send state, and the program started
but did not finish sending a logical record.
— The sync_level is set to CM_SYNC_POINT, and the transaction program is
in the Backout-Required condition.
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¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates that the conversation_ID specifies an unassigned
conversation identifier.

* CM_PRODUCT_SPECIFIC_ERROR

State Changes
When return_code indicates CM_OK:

* The conversation enters Reset state if sync_level is not set to CM_SYNC_POINT.

* The conversation enters Defer-Deallocate state if sync_level is set to
CM_SYNC_POINT and deallocate_type is set to CM_DEALLOCATE_SYNC_LEVEL.

¢ The conversation enters Reset state if sync_level is set to CM_SYNC_POINT and
deallocate_type is set to CM_DEALLOCATE_ABEND.

Usage Notes

1. If deallocate_type is set to CM_DEALLOCATE_FLUSH, CM_DEALLOCATE_CONFIRM,
or CM_DEALLOCATE_SYNC_LEVEL and sync_level is CM_NONE or CM_CONFIRM,
the execution of Deallocate includes the flushing of the local LU’s send buffer. If
deallocate_type is CM_DEALLOCATE_SYNC_LEVEL and sync_level is
CM_SYNC_POINT, the local LU’s send buffer will not be flushed until an SAA
resource recovery interface Commit or Backout call is issued by the TP or the
sync point manager.

2. If a conversation is using sync_level =CM_SYNC_POINT, CPl Communications
does not allow the conversation to be deallocated with a deallocate_type of
CM_DEALLOCATE_CONFIRM or CM_DEALLOCATE_FLUSH.

3. If deallocate_type is set to CM_DEALLOCATE_ABEND and the log_data_length
characteristic is greater than zero, the local LU formats the supplied log data
into the appropriate format. After completion of the Deallocate processing, the
log_data is reset to null and the log_data_length is reset to zero.

4. The remote program receives the deallocate notification by means of a
return_code or status_received indication, as follows:

¢ CM_DEALLOCATED_NORMAL return_code
This return code indicates that the partner program issued Deallocate either
with the deallocate_type set to CM_DEALLOCATE_FLUSH or with the
deallocate_type set to CM_DEALLOCATE_SYNC_LEVEL and
the sync_level characteristic set to CM_NONE.

* CM_DEALLOCATED_ABEND return_code
This indicates that the partner program issued Deallocate with
deallocate_type set to CM_DEALLOCATE_ABEND.

Note: If the remote program has issued Send_Error with its end of the
conversation in Receive state, the incoming information containing notice of
CM_DEALLOCATED_ABEND is purged and a CM_DEALLOCATED_NORMAL
return_code is reported instead of CM_DEALLOCATED_ABEND. See
“Send_Error (CMSERR)” on page 112 for a complete discussion.

¢ CM_CONFIRM_DEALLOC_RECEIVED status_received indication
This indicates that the local program issued Deallocate with the sync_level
set to CM_CONFIRM and deallocate_type set to CM_DEALLOCATE_CONFIRM or
CM_DEALLOCATE_SYNC_LEVEL.

* CM_TAKE_COMMIT_DEALLOCATE status_received indication
This indicates that the partner program issued an SAA resource recovery
interface Commit call after issuing a Deallocate call with deallocate_type set
to CM_DEALLOCATE_SYNC_LEVEL and sync_level set to CM_SYNC_POINT.
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5. The program should terminate all conversations before the end of the program.
However, if the program does not terminate all conversations, node services
will abnormally deallocate any dangling conversations. See the appropriate
appendix in this book for a description of how dangling conversations are
deallocated in a specific environment.

Related Information

“Example 1: Data Flow in One Direction” on page 33 shows an example program
flow using the Deallocate call.

“Set_Log_Data (CMSLD)” on page 127 provides a discussion of the /og_data
characteristic:

“Set_Deallocate_Type (CMSDT)” on page 120 provides a discussion of the
deallocate_type characteristic and its possible values.
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Extract_Conversation_State (CMECS)

MVS VM
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Format

Parameters

A program uses the Extract_Conversation_State (CMECS) call to extract the
conversation state for a given conversation. The value is returned in the
conversation_state parameter.

CALL CMECS(conversation_ID,

conversation_state,
return_code)

conversation_ID (input)
Specifies the conversation identifier.

conversation_state (output)
Specifies the conversation state that is returned to the local program. The
conversation_state can be one of the following:

CM_INITIALIZE_STATE
CM_SEND_STATE
CM_RECEIVE_STATE
CM_SEND_PENDING_STATE
CM_CONFIRM_STATE
CM_CONFIRM_SEND_STATE
CM_CONFIRM_DEALLOCATE_STATE
CM_DEFER_RECEIVE_STATE
CM_DEFER_DEALLOCATE_STATE
CM_SYNC_POINT_STATE
CM_SYNC_POINT_SEND_STATE
CM_SYNC_POINT_DEALLOCATE_STATE

Notes:

1.

Unless return_code is set to CM_OK, the value of conversation_state is not
meaningful.

2. The following conversation_state values are not returned on OS/2 systems,

because 0S/2 does not support a sync_level of CM_SYNC_POINT:

e CM_DEFER_RECEIVE_STATE
CM_DEFER_DEALLOCATE_STATE
CM_SYNC_POINT_STATE
CM_SYNC_POINT_SEND_STATE
CM_SYNC_POINT_DEALLOCATE_STATE
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return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

e CM_OK
¢ CM_PROGRAM_PARAMETER_CHECK
This return code indicates that the conversation_ID specifies an unassigned
conversation identifier.
* CM_TAKE_BACKOUT
This value is returned only when all of the following conditions are true:
— The sync_level is set to CM_SYNC_POINT.
— The conversation is not in Initialize state.
— The application is in the Backout-Required condition.

— The program is using protected resources that must be backed out.
e CM_PRODUCT SPECIFIC_ERROR

State Changes
This call does not cause a state change.

Usage Notes

This call can be used to discover the state of a conversation after it has been backed
out during an SAA resource recovery interface Backout operation.

Related Information

“Support for the SAA Resource Recovery Interface” on page 25 provides more
information on the SAA resource recovery interface.
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Extract_Conversation_Type (CMECT)

A program uses the Extract_Conversation_Type (CMECT) call to extract the
conversation_type characteristic’s value for a given conversation. The value is

MVS VM 0S/400 0S/2 IMS Cics
X X X X X X
returned in the conversation_type parameter.
Format
CALL CMECT(conversation_ID,

conversation_type,
return_code)

Parameters

State Changes

Usage Notes

conversation_ID (input)
Specifies the conversation identifier.

conversation_type (output)

Specifies the conversation type that is returned to the local program. The
conversation_type can be one of the following:

CM_BASIC_CONVERSATION

Indicates that the conversation is allocated as a basic conversation.

Chi_MAPPED_CONVERSATION

Indicates that the conversation is allocated as a mapped conversation.

Note: Unless return_code is set to CM_OK, the value of conversation_type is not

meaningful.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

This call does not cause a state change.

CM_OK
CM_PROGRAM_PARAMETER_CHECK

This return code indicates that the conversation_ID specifies an unassigned
conversation identifier.

CM_PRODUCT_SPECIFIC_ERROR

This call does not change the conversation_type for the specified conversation.

Related Information
“Set_Conversation_Type (CMSCT)” on page 118 provides more information on the

conversation_type characteristic.
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Extract Mode_Name (CMEMN)
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Format

Parameters

State Changes

Usage Notes

A program uses the Extract_Mode_Name (CMEMN) call to extract the mode_name

characteristic’s value for a given conversation. The value is returned to the
program in the mode_name parameter.

CALL CMEMN(conversation_ID,
mode_name,
mode_name_length,
return_code)

conversation_ID (input)
Specifies the conversation identifier.

mode_name (output)

Specifies the variable containing the mode name. The mode name designates
the network properties for the session allocated, or to be allocated, which will

carry the conversation specified by the conversation_ID.

Note: Unless return_code is set to CM_OK, the value of mode_name is not
meaningful.

mode_name_length (output)
Specifies the variable containing the length of the returned mode_name
parameter.

Note: Unless return_code is set to CM_OK, the value of mode_name_length is

not meaningful.

return_code (output)

Specifies the result of the call execution. The return_code variable can have

one of the following values:

¢ CM_OK

° CM_PROGRAM_PARAMETER_CHECK
This value indicates that the conversation_ID specifies an unassigned
conversation identifier.

¢ CM_PRODUCT_SPECIFIC_ERROR

This call does not cause a state change.

1. This call does not change the mode_name for the specified conversation.

2. CPI Communications returns the mode_name using the native encoding of the

local system.
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Related Information
“Set_Mode_Name (CMSMN)” on page 129 and “Side Information” on page 15
provide further information on the mode_name characteristic.

“Automatic Conversion of Characteristics” on page 20 provides further information
on the automatic conversion of the mode_name parameter.
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Extract Partner_LU_Name (CMEPLN)
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A program uses the Extract_Partner_LU_Name (CMEPLN) call to extract the
partner_LU_name characteristic’s value for a given conversation. The value is
returned in the partner_LU_name parameter.
Format
CALL CMEPLN(conversation_ID,
partner_LU_name,
partner_LU_name_length,
return_code)
Parameters

State Changes

Usage Notes

conversation_ID (input)
Specifies the conversation identifier.

partner_LU_name (output)
Specifies the variable containing the name of the LU where the remote program
is located.

Note: Unless return_code is set to CM_OK, the value of partner_LU_name is not
meaningful.

partner_LU_name_length (output)
Specifies the variable containing the length of the returned partner_LU_name
parameter.

Note: Unless return_code is set to CM_OK, the value of
partner_LU_name_length is not meaningful.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

®

CM_OK
CM_PROGRAM_PARAMETER_CHECK

This value indicates that the conversation_ID specifies an unassigned
conversation identifier.

CM_PRODUCT_SPECIFIC_ERROR

This call does not cause a state change.

1. This call does not change the partner_LU_name for the specified conversation.

2. CPI-Communications returns the partner_LU_name using the native encoding of
the local system.
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Related Information
“Set_Partner_LU_Name (CMSPLN)” on page 131 and “Side Information” on
page 15 provide more information on the partner_LU_name characteristic.

“Automatic Conversion of Characteristics” on page 20 provides further information
on the automatic conversion of the partner_LU_name parameter.
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Extract_Sync_Level (CMESL)

A program uses the Extract_Sync_Level (CMESL) call to extract the sync_level
characteristic’s value for a given conversation. The value is returned to the

MVS VM 08/400 0Ss/2 IMS CiCs
X X X X X X
program in the sync_level parameter.
Format
CALL CMESL(conversation_ID,

sync_level,
return_code)

Parameters

conversation_ID (input)
Specifies the conversation identifier.

sync_level (output)
Specifies the variable containing the sync_level characteristic of this
conversation. The sync_level variable can have one of the following values:

CM_NONE
Specifies that the programs will not perform confirmation processing on this
conversation. The programs will not issue calls or recognize returned
parameters relating to synchronization.

CM_CONFIRM

Specifies that the programs can perform confirmation processing on this
conversation. The programs can issue calls and will recognize returned
parameters relating to confirmation.

CM_SYNC_POINT

For systems that support SAA resource recovery interface processing, this
value specifies that this conversation is a protected resource. The
programs can issue resource recovery interface calls and will recognize
returned parameters relating to resource recovery interface operations.
The programs can also perform confirmation processing.

The CM_SYNC_POINT value is not returned on CICS, IMS, MVS, 0S8/2, or
0S/400 systems.

Note: Unless return_code is set to CM_OK, the value of sync_level is not
meaningful.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

CM_OK
CM_PROGRAM_PARAMETER_CHECK

This value indicates that the conversation_ID specifies an unassigned
conversation identifier.

CM_PRODUCT_SPECIFIC_ERROR
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State Changes :
This call does not cause a state change.

Usage Notes
This call does not change the sync_level for the specified conversation.

Related Information

“Set_Sync_Level (CMSSL)” on page 141 provides more information on the
sync_level characteristic.
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Flush (CMFLUS)
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A program uses the Flush (CMFLUS) call to empty the local LU’s send buffer for a
given conversation. When notified by CPI Communications that a Flush has been
issued, the LU sends any information it has buffered to the remote LU. The
information that can be buffered comes from the Allocate, Send_Data, or Send_Error
call. Refer to the descriptions of these calls for more details of when and how
buffering occurs.
Format
CALL CMFLUS(conversation_ID,
return_code)
Parameters

State Changes

conversation_ID (input)
Specifies the conversation identifier.

return_code (output)
Specifies the result of the call execution. The return_code can be one of the
following:

* CM_OK
°* CM_PROGRAM_STATE_CHECK

— This value indicates that the conversation is not in Send, Send-Pending,
or Defer-Receive state.

— For a conversation with sync_level set to CM_SYNGC_POINT, the program
may be in the Backout-Required condition. The Flush call is not allowed
while the program is in this condition.

¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates that the conversation_ID specifies an unassigned
conversation ID.

°* CM_PRODUCT_SPECIFIC_ERROR

When return_code indicates CM_OK:

* The conversation enters Send state if the program issues the Flush call with the
conversation in Send-Pending state.

* The conversation enters Receive state if the program issues the Flush call with
the conversation in Defer-Receive state.

* No state change occurs if the program issues the Flush call with the
conversation in Send state.
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Usage Notes

Related Information
“Set_Send_Type (CMSST)” on page 139 provides a discussion of alternative
methods of achieving the Flush function.

Flush (CMFLUS)

1. This call optimizes processing between the local and remote programs. The

locai LU normaily buffers the data from consecutive Send_Data calls until it has
a sufficient amount for transmission. Only then does the local LU transmit the

buffered data.

The local program can issue a Flush call to cause the LU to transmit the data
immediately. This helps minimize any delay in the remote program’s
processing of the data.

. The Flush call causes the local LU to flush its send buffer only when the LU has

some information to transmit. If the LU has no information in its send buffer,
nothing is transmitted to the remote LU.

. Contrast the use of Send_Data followed by a call to Flush with the equivalent

use of Send_Data after setting send_type to CM_SEND_AND_FLUSH.

“Allocate (CMALLC)” on page 67 provides more information on how information is
buffered from the Allocate call.

“Send_Data (CMSEND)” on page 107 provides more information on how information
is buffered from the Send_Data call.

“Send_Error (CMSERR)” on page 112 provides more information on how
information is buffered from the Send_Error call.

“Data Buffering and Transmission” on page 39 provides a complete discussion of
the conditions for data transmission.

“Example 4: Validation and Confirmation of Data Reception” on page 42 shows an
example of how a program can use the Flush call to establish a conversation
immediately.
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Initialize_Conversation (CMINIT)

MVS

VM

0S/400 0s/2 IMS Cics

X X X X

Format

Parameters

A program uses the Initialize_Conversation (CMINIT) call to initialize values for
various conversation characteristics before the conversation is allocated (with a call
to Allocate). The remote partner program uses the Accept_Conversation call to
initialize values for the conversation characteristics on its end of the conversation.

Note: A program can override the values that are initialized by this call using the
appropriate Set calls, such as Set_Sync_Level. Once the value is changed, it
remains changed until the end of the conversation or until changed again by a Set
call.

CALL CMINIT(conversation_ID,
sym_dest_name
return_code)

conversation_ID (output)
Specifies the variable containing the conversation identifier assigned to the
conversation. CPI Communications supplies and maintains the conversation_ID.
if the initialize_Conversation cail is successiui (return_code is set io Chvi_OK), the
local program uses the identifier returned in this variable for the rest of the
conversation.

sym_dest_name (input)
Specifies the symbolic name of the destination LU and partner program, as well
as the mode name for the session on which the conversation is to be carried.
The symbolic destination name is provided by the program and points to an
entry in the side information table. The appropriate entry in the side information
is retrieved and used to initialize the characteristics for the conversation.
Alternatively, a blank sym_dest_name (one composed of eight space characters)
may be specified. When this is done, the program is responsible for setting up
the appropriate destination information, using Set calls, before issuing the
Allocate call for that conversation.

IMS and MVS do not support blank sym_dest_name values on the
Initialize_Conversation call.

On VM, if no corresponding entry is found in the side information table, the
name provided in sym_dest_name will be used as the partner TP name.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

* CM_OK
¢ CM_PRODUCT_SPECIFIC_ERROR
¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates that the sym_dest_name specifies an unrecognized
value.
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VM does not return CM_PROGRAM_PARAMETER_CHECK when an
unrecognized sym_dest_name is specified. Instead, CM_OK is returned and
the unrecognized sym_dest_name is assumed to be the name of the partner
transaction program. See Appendix J, “CPI Communications on VM/ESA
CMS” on page 279 for more information.

When return_code indicates CM_OK, the conversation enters the Initialize state.

1.

:I;

For a list of the conversation characteristics that are initialized when the
Initialize_Conversation call completes successfully, see Table 3 on page 19.

For each conversation, CPl Communications assigns a unique identifier, the
conversation_ID. The program then uses the conversation_ID in all future calls
intended for that conversation. Initialize_Conversation (or
Accept_Conversation, on the opposite side of the conversation), must be issued
by the program before any other calls may be made for that conversation.

A program can call Initialize_Conversation more than once and establish
multiple, concurrently active conversations. When a program with an existing
initialized conversation issues an Initialize_Conversation call, CPI
Communications initializes a new conversation and assigns a new
conversation_ID. CPI Communications is designed so that
Initialize_Conversation is always issued from the Reset state. For more
information about managing concurrent conversations, see “Multiple
Conversations” on page 24.

If tha cida infarm a
Initialize_Conversation (CMINIT) call, or if the program supplies invalid
allocation information on any subsequent Set calls, the error is detected when

the information is processed by Allocate (CMALLC).

o
Of
1

A set of security parameters is established for the conversation (using a default
value of SECURITY =SAME), but CPl Communications does not provide a
method for the program to modify or examine the security parameters, although
such a method may be provided as a CPI Communications extension in some
environments. See the appropriate product appendix for information about a
particular environment.

A program may obtain information about its partner program (that is,
partner_LU_name, TP_name, and mode_name) from a source other than the
side information table. The local program can, for example, read this
information from a file or receive it from another partner over a separate
conversation. The information might even be hard-coded in the program. In
cases where a program wishes to specify destination information about its
partner program without making use of side information, the local program may
supply a blank sym_dest_name on the Initialize_Conversation call. CPI
Communications will initialize the conversation characteristics and return a
conversation_ID for the new conversation. The program is then responsible for
specifying valid destination information (via Set_Partner_LU_Name,
Set_TP_Name and Set_Mode_Name calls) before issuing the Allocate call.
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Related Information
“Accept_Conversation (CMACCP)” on page 65 provides more information on how

conversation characteristics are set by the Accept_Conversation call.

“Allocate (CMALLC)” on page 67 provides more information on how conversation
characteristics are set by the Allocate call.

“Conversation Characteristics” on page 18 provides a general overview of
conversation characteristics and how they are used by the program and CPI
Communications.

“Example 1: Data Flow in One Direction” on page 33 shows an example program
flow where Initialize_Conversation is used.

The calls beginning with “Set” and “Extract” in this chapter are used to modify or
examine conversation characteristics established by the Initialize_Conversation
program call; see the individual call descriptions for details.

“Side Information” on page 15 provides more information on sym_dest_name.
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Prepare_To_Receive (CMPTR)

MVS VM 0S/400 0Ss/2 IMS CICS
X X X X X X

A program uses the Prepare_To_Receive (CMPTR) call to change a conversation
from Send to Receive state in preparation to receive data. The change to Receive
state can be either completed as part of this call or deferred until the program
issues a Flush, Confirm, or SAA resource recovery interface Commit call. When the
change to Receive state is completed as part of this call, it may include the function
of the Flush or Confirm call. This call’s function is determined by the value of the
prepare_to_receive_type conversation characteristic.

Before issuing the Prepare_To_Receive call, a program has the option of issuing the
following call which affects the function of the Prepare_To_Receive call:

Call CMSPTR — Set_Prepare_To_Receive_Type

Format

CALL CMPTR(conversation_ID,
return_code)

Parameters
conversation_ID (input)
Specifies the conversation identifier.

return_code (output)
Specifies the result of the call execution. The prepare_to_receive_type currently
in effect determines which return codes can be returned to the local program.

If prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_FLUSH, or if
prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and the
sync_level for this conversation is CM_NONE, return_code can have one of the
following values:

* CM_OK
¢ CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

— The conversation is not in Send or Send-Pending state.

— The conversation is basic and in Send state, and the program started
but did not finish sending a logical record.

— The sync_level is set to CM_SYNC_POINT, and the transaction program is
in the Backout-Required condition. The Prepare_To_Receive call is not
allowed while the transaction program is in this condition.

® CM_PROGRAM_PARAMETER_CHECK
This value indicates that the conversation_ID specifies an unassigned
conversation identifier.

® CM_PRODUCT_SPECIFIC_ERROR

Chapter 4. Call Reference Section 93



Prepare_To_Receive (CMPTR)

if prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_CONFIRM, or if
prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and the
sync_level for the conversation is CM_CONFIRM, return_code can have one of the
following values:

CM_OK

CM_CONVERSATION_TYPE_MISMATCH

CM_PIP_NOT_SPECIFIED_CORRECTLY

CM_SECURITY_NOT_VALID

CM_SYNC_LVL_NOT_SUPPORTED_PGM

CM_TPN_NOT_RECOGNIZED

CM_TP_NOT_AVAILABLE_NO_RETRY

CM_TP_NOT_AVAILABLE_RETRY

CM_DEALLOCATED_ABEND

CM_PROGRAM_ERROR_PURGING

CM_RESOURCE_FAILURE_NO_RETRY

CM_RESOURCE_FAILURE_RETRY

CM_DEALLOCATED_ABEND_SVC

CM_DEALLOCATED_ABEND_TIMER

CM_SVC_ERROR_PURGING

CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

— The conversation is not in Send or Send-Pending state.

— The conversation is basic and in Send state, and the program started
but did not finish sending a logical record.

— For a conversation with sync_level set to CM_SYNC_POINT, the
transaction program is in the Backout-Required condition. The
Prepare_To_Receive call is not allowed while the transaction program is
in this condition.

e CM_PROGRAM_PARAMETER_CHECK

This return code indicates that the conversation_ID specifies an unassigned
conversation identifier.

e CM_PRODUCT_SPECIFIC_ERROR

¢ The following values are returned only when sync_level is set to

CM_SYNC_POINT:

— CM_TAKE_BACKOUT

— CM_DEALLOCATED_ABEND_BO

— CM_DEALLOCATED_ABEND_SVC_BO

— CM_DEALLOCATED_ABEND_TIMER_BO

— CM_RESOURCE_FAIL_NO_RETRY_BO

— CM_RESOURCE_FAILURE_RETRY_BO

If prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and the
sync_level for the conversation is CM_SYNC_POINT, return_code can have one of
the following values:

* CM_OK
e CM_PROGRAM_STATE_CHECK
This value indicates one of the following:
— The conversation is not in Send or Send-Pending state.
— The conversation is basic and in Send state, and the program started
but did not finish sending a logical record.
— The transaction program is in the Backout-Required condition.
e CM_PROGRAM_PARAMETER_CHECK
This return code indicates that the conversation_ID specifies an unassigned
conversation identifier.
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When return_code indicates CM_OK:

¢ [f any of the following conditions is true, the conversation enters the Receive

state.

— The prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_CONFIRM

— The prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL
and sync_level is set to CM_CONFIRM

— The prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_FLUSH

— The prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL
and sync_level is set to CM_NONE

The conversation enters the Defer-Recelve state if prepare_to_receive_type is
set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and sync_level is set to
CM_SYNC_POINT.

. If prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_CONFIRM, or if

prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and
sync_level is CM_CONFIRM, the local program regains control when a Confirmed
reply is received.

. The program uses the prepare_to_receive_type characteristic set to

CM_PREP_TO_RECEIVE_SYNC_LEVEL to transfer send control to the remote
program based on one of the following synchronization levels allocated to the
conversation:

* If sync_level is set to CM_NONE, the LU’s send buffer is flushed if it contains
information, and send control is transferred to the remote program without
any synchronizing acknowledgment.

¢ |f sync_level is set to CM_CONFIRM, the LU’s send buffer is flushed if it
contains information, and send control is transferred to the remote program
with confirmation requested.

* If sync_level is set to CM_SYNC_POINT, transfer of send control is deferred.
When the local program subsequently issues a Flush, Confirm, or SAA
resource recovery interface Commit call, the LU’s send buffer is flushed if it
contains information, and send control is transferred to the remote program.
(A synchronization point is also requested when the call is a Commit call).

. The program uses the prepare_to_receive_type characteristic set to

CM_PREP_TO_RECEIVE_FLUSH to transfer send control to the remote program
without any synchronizing acknowledgment. The prepare_to_receive_type
characteristic set to CM_PREP_TO_RECEIVE_FLUSH functions the same as the
prepare_to_receive_type characteristic set to
CM_PREP_TO_RECEIVE_SYNC_LEVEL combined with a sync_level set to CM_NONE.

. The program uses the prepare_to_receive_type characteristic set to

CM_PREP_TO_RECEIVE_CONFIRM to transfer send control to the remote program
with confirmation requested. The prepare_to_receive_type characteristic set to
CM_PREP_TO_RECEIVE_CONFIRM functions the same as the
prepare_to_receive_type characteristic set to
CM_PREP_TO_RECEIVE_SYNC_LEVEL combined with a sync_/evel set to
CM_CONFIRM.
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5. The remote transaction program receives send controi of the conversation by
means of the status_received parameter, which can have the following values:

e CM_SEND_RECEIVED
The local program issued this call with either:
— prepare_to_receive_type set to CM_PREP_TO_RECEIVE_FLUSH
or
— prepare_io_receive_iype set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and
sync_level set to CM_NONE.

¢ CM_CONFIRM_SEND_RECEIVED
The local program issued this call with either:
— prepare_to_receive_type set to CM_PREP_TO_RECEIVE_CONFIRM
or
— prepare_to_receive_type set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and
sync_level set to CM_CONFIRM.
¢ CM_TAKE_COMMIT_SEND
| The local program issued an SAA resource recovery interface Commit call
| after issuing the Prepare_To_Receive call with prepare_to_receive_type set
| to CM_PREP_TO_RECEIVE_SYNC_LEVEL and sync_level set to
| CM_SYNC_POINT.

6. When the local program’s end of the conversation enters Receive state, the
remote program’s end of the conversation enters Send or Send-Pending state,
depending on the data_received indicator. The remote program can then send
data to the local program.

7. If the local program issued the call with prepare_to_receive_type set to
CM_PREP_TO_RECEIVE_SYNC_LEVEL and sync_level set to CM_SYNC_POINT, the
LU buffers the send notification to be sent to the remote partner until the local
program issues a call that causes the LU to flush its send buffer.

Related Information
“Set_Prepare_To_Receive_Type (CMSPTR)” on page 133 provides more
information on the prepare_to_receive_type characteristic.

“Set_Sync_Level (CMSSL)” on page 141 provides a discussion of the sync_level
characteristic and its possible values.

“Example 3: The Sending Program Changes the Data Flow Direction” on page 40

and “Example 5: The Receiving Program Changes the Data Flow Direction” on
page 44 show example program flows where the Prepare_To_Receive call is used.
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Receive (CMRCV)

MVS VM

0S/400 0Ss/2 iMS CICS

X X X X

Format

Parameters

A program uses the Receive (CMRCV) call to receive information from a given
conversation. The information received can be a data record (on a mapped
conversation), data (on a basic conversation), conversation status, or a request for
confirmation or for SAA resource recovery interface services.

Before issuing the Receive call, a program has the option of issuing one or both of
the following calls, which affect the function of the Receive call:

CALL CMSF (Set_Fill)
CALL CMSRT (Set_Receive_Type)

CALL CMRCV(conversation_ID,
buffer,
requested_length,
data_received,
received_length,
status_received,
request_to_send_received,

return code)

conversation_ID (input)
Specifies the conversation identifier.

buffer (output)
Specifies the variable in which the program is to receive the data.

Note: Buffer contains data only if return_code is set to CM_OK or
CM_DEALLOCATED_NORMAL and data_received is not set to
CM_NO_DATA_RECEIVED.

requested_length (input)
Specifies the maximum amount of data the program is to receive. Valid
requested_length values range from 0 to 32767.

data_received (output)
Specifies whether or not the program received data.

Note: Unless return_code is set to CM_OK or CM_DEALLOCATED_NORMAL, the
value contained in data_received is meaningless.

The data_received variable can have one of the following values:

* CM_NO_DATA_RECEIVED (basic and mapped conversations)
No data is received by the program. Status may be received if the
return_code is set to CM_OK.

e CM_DATA_RECEIVED (basic conversation only)
The fill characteristic is set to CM_FILL_BUFFER and data (independent of its
logical-record format) is received by the program.
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* CM_COMPLETE_DATA_RECEIVED (basic and mapped conversations)

This value indicates one of the following:

— For mapped conversations, a complete data record or the last remaining
portion of the record is received.

— For basic conversations, fill is set to CM_FILL_LL and a complete logical
record, or the last remaining portion of the record, is received.

CM_INCOMPLETE_DATA_RECEIVED (basic and mapped conversations)

This value indicates one of the following:

— For mapped conversations, less than a complete data record is
received.

— For basic conversations, fill is. set to CM_FILL_LL, and less than a
complete logical record is received.

Note: For either type of conversation, if data_received is set to
CM_INCOMPLETE_DATA_RECEIVED, the program must issue another Receive
{or possibly multiple Receive calls) to receive the remainder of the data.

received_length (output)
Specifies the variable containing the amount of data the program received, up to
the maximum. If the program receives information other than data, the value
contained in received_length is meaningless.

status_received (output)
Specifies the variable containing an indication of the conversation status.

Note: Unless return_code is set to CM_OK, the value contained in
status_received is meaningless.

The status_received variable can have one of the following values:

CM_NO_STATUS_RECEIVED

No conversation status is received by the program; data may be received.
CM_SEND_RECEIVED

The remote program’s end of the conversation has entered Receive state,
placing the local program’s end of the conversation in Send-Pending state (if
the program also received data on this call) or Send state (if the program
did not receive data on this call). The local program (which issued the
Receive call) can now send data.

CM_CONFIRM_RECEIVED

The remote program has sent a confirmation request requesting the local
program to respond by issuing a Confirmed call. The local program must
respond by issuing Confirmed, Send_Error, or Deallocate with '
deallocate_type set to CM_DEALLOCATE_ABEND.
CM_CONFIRM_SEND_RECEIVED

The remote program’s end of the conversation has entered Receive state
with confirmation requested. The local program must respond by issuing
Confirmed, Send_Error, or Deallocate with deallocate_type set to
CM_DEALLOCATE_ABEND. Upon issuing a successful Confirmed call, the
local program (which issued the Receive call) can now send data.
CM_CONFIRM_DEALLOC_RECEIVED

The remote program has deallocated the conversation with confirmation
requested. The local program must respond by issuing Confirmed,
Send_Error, or Deallocate with deallocate_type set to
CM_DEALLOCATE_ABEND. Upon issuing a successful Confirmed call, the
local program (which issued the Receive call) is deallocated—that is, placed
in Reset state.
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For a conversation with sync_level set to CM_SYNC_POINT, the status_received
variable can also be set to one of the following values:

¢ CM_TAKE_COMMIT
The remote program has issued an SAA resource recovery interface
Commit call. The local program should issue a Commit call in order to
commit all protected resources throughout the transaction. When
appropriate, the local program may respond by issuing a call other than
Commit, such as Send_Error or an SAA resource recovery interface Backout
call.

e CM_TAKE_COMMIT_SEND
The remote program has issued a Prepare_To_Receive call with
prepare_to_receive_type set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and
sync_level set to CM_SYNC_POINT and then issued a resource recovery
interface Commit call. The local program should issue a Commit call in
order to commit all protected resources throughout the transaction. When
appropriate, the local program may respond by issuing a call other than
Commit, such as Send_Error or a resource recovery interface Backout call.
If a successful Commit call is issued, the local program can then send data.

* CM_TAKE_COMMIT_DEALLOCATE
The remote program has deallocated the conversation with deallocate_type
set to CM_DEALLOCATE_SYNC_LEVEL and sync_level set to CM_SYNC_POINT
and then issued a resource recovery interface Commit call. The local
program should issue a Commit call in order to commit all protected
resources throughout the transaction. The local program may respond by
issuing a call other than Commit when appropriate, such as Send_Error or a
resource recovery interface Backout call. If a successful Commit call is
issued, the local program is then deallocated—that is, placed in Reset siate.

request_to_send_received (output)
Specifies the variable containing an indication of whether or not the remote
program issued a Request_To_Send call.

Note: If return_code is set to CM_PROGRAM_PARAMETER_CHECK or
CM_PROGRAM_STATE_CHECK, the value contained in request_to_send_received
is meaningless.

The request_to_send_received variable can have one of the following values:

* CM_REQ_TO_SEND_RECEIVED
The local program received a request-to-send notification from the remote
program. The remote program issued Request_To_Send, requesting the
local program’s end of the conversation to enter Receive state, which would
place the remote program’s end of the conversation in Send state. See
“Request_To_Send (CMRTS)” on page 105 for further discussion of the local
program’s possible responses.

* CM_REQ_TO_SEND_NOT_RECEIVED
The local program has not received a request-to-send notification.

return_code (output)
Specifies the result of the call execution. The return codes that can be returned
depend on the state and characteristics of the conversation at the time this call
is issued.

If receive_type is set to CM_RECEIVE_AND_WAIT and this call is issued in Send
state, return_code can have one of the following values:

¢ CM_OK
e CM_CONVERSATION_TYPE_MISMATCH
e CM_PIP_NOT_SPECIFIED_CORRECTLY
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* CM_SECURITY_NOT_VALID
e CM_SYNC_LVL_NOT_SUPPORTED_PGM
e CM_TPN_NOT_RECOGNIZED
e CM_TP_NOT_AVAILABLE_NO_RETRY
CM_TP_NOT_AVAILABLE_RETRY
CM_DEALLOCATED_ABEND
CM_DEALLOCATED_NORMAL
CM_PROGRAM_ERROR_NO_TRUNC
CM_PROGRAM_ERROR_PURGING
CM_RESOURCE_FAILURE_NO_RETRY
CM_RESOURCE_FAILURE_RETRY
CM_DEALLOCATED_ABEND_SVC
CM_DEALLOCATED_ABEND_TIMER
CM_SVC_ERROR_NO_TRUNC
CM_SVC_ERROR_PURGING
* CM_PRODUCT_SPECIFIC_ERROR
e The following values are returned only when sync_level is set to
CM_SYNC_POINT:
— CM_TAKE_BACKOUT
— CM_DEALLOCATED_ABEND_BO
— CM_DEALLOCATED_ABEND_SVC_BO
— CM_DEALLOCATED_ABEND_TIMER_BO
— CM_RESOURCE_FAIL_NO_RETRY_BO
— CM_RESOURCE_FAILURE_RETRY_BO

®e © © o © o o e o o

If receive_type is set to CM_RECEIVE_AND_WAIT and this call is issued in
Send-Pending state, return_code can be one of the following values:

* CM _OK
e CM_DEALLOCATED_ABEND
CM_DEALLOCATED_NORMAL
CM_PROGRAM_ERROR_NO_TRUNC
CM_PROGRAM_ERROR_PURGING
CM_RESOURCE_FAILURE_NO_RETRY
* CM_RESOURCE_FAILURE_RETRY
* CM_DEALLOCATED_ABEND_SVC
e CM_DEALLOCATED_ABEND_TIMER
* CM_SVC_ERROR_NO_TRUNC
¢ CM_SVC_ERROR_PURGING
e CM_PRODUCT_SPECIFIC_ERROR
¢ The following values are returned only when sync_level is set to
CM_SYNC_POINT:
— CM_TAKE_BACKOUT
— CM_DEALLOCATED_ABEND_BO
— CM_DEALLOCATED_ABEND_SVC_BO
— CM_DEALLOCATED_ABEND_TIMER_BO
— CM_RESOURCE_FAIL_NO_RETRY_BO
— CM_RESOURCE_FAILURE_RETRY_BO

® e e

If receive_type is set to CM_RECEIVE_AND_WAIT or CM_RECEIVE_IMMEDIATE and
this call is issued in Receive state, return_code can be one of the following:

° CM_OK
CM_CONVERSATION_TYPE_MISMATCH
CM_PIP_NOT_SPECIFIED_CORRECTLY

CM_SECURITY_NOT_VALID

e CM_SYNC_LVL_NOT_SUPPORTED _PGM
e CM_TPN_NOT_RECOGNIZED
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CM_TP_NOT_AVAILABLE_NO_RETRY
CM_TP_NOT_AVAILABLE_RETRY
CM_DEALLOCATED_ABEND

CM_DEALLOCATED_NORMAL
CM_PROGRAM_ERROR_NO_TRUNC
CM_PROGRAM_ERROR_PURGING
CM_PROGRAM_ERROR_TRUNC (basic conversation only)
CM_RESOURCE_FAILURE_NO_RETRY
CM_RESOURCE_FAILURE_RETRY
CM_DEALLOCATED_ABEND_SVC
CM_DEALLOCATED_ABEND_TIMER
CM_SVC_ERROR_NO_TRUNC

CM_SVC_ERROR_PURGING

CM_SVC_ERROR_TRUNC (basic conversation only)
CM_UNSUCCESSFUL

This value indicates that receive_type is set to CM_RECEIVE_IMMEDIATE, but
there is nothing to receive.
CM_PRODUCT_SPECIFIC_ERROR

The following values are returned only when sync_level is set to
CM_SYNC_POINT:

— CM_TAKE_BACKOUT

— CM_DEALLOCATED_ABEND_BO

— CM_DEALLOCATED_ABEND_SVC_BO

— CM_DEALLOCATED_ABEND_TIMER_BO

— CM_RESOURCE_FAIL_NO_RETRY_BO

— CM_RESOURCE_FAILURE_RETRY_BO

If a state or parameter error has occurred, return_code can have one of the

following values:

CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

— The receive_type is set to CM_RECEIVE_AND_WAIT and the conversation
is not in Send, Send-Pending, or Receive state.

— The receive_type is set to CM_RECEIVE_IMMEDIATE and the conversation
is not in Receive state.

— The receive_type is set to CM_RECEIVE_AND_WAIT; the conversation is
basic and in Send state; and the program started but did not finish
sending a logical record.

— The sync_level is set to CM_SYNC_POINT, and the transaction program is
in the Backout-Required condition. The Receive call is not allowed
while the transaction program is in this condition.

CM_PROGRAM_PARAMETER_CHECK

This value indicates one of the following:

— The conversation_ID specifies an unassigned conversation identifier.

— The requested_length specifies a value greater than 32767.

When return_code indicates CM_OK:

The conversation enters Receive state if a Receive call is issued and all of the
following conditions are true:

The receive_type is set to CM_RECEIVE_AND_WAIT.

The conversation is in Send-Pending or Send state.

The data_received indicates CM_DATA_RECEIVED,
CM_COMPLETE_DATA_RECEIVED, or CM_INCOMPLETE_DATA_RECEIVED.
The status_received indicates CM_NO_STATUS_RECEIVED.
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Usage Notes

The conversation enters Send state when data_received is set to
CM_NO_DATA_RECEIVED and status_received is set to CM_SEND_RECEIVED.

The conversation enters Send-Pending state when data_received is set to
CM_DATA_RECEIVED, CM_COMPLETE_DATA_RECEIVED, or
CM_INCOMPLETE_DATA_RECEIVED, and status_receijved is set to
CM_SEND_RECEIVED.

The conversation enters Confirm, Confirm-Send, or Confirm-Deallocate state
when status_received is set to, respectively, CM_CONFIRM_RECEIVED,
CM_CONFIRM_SEND_RECEIVED, or CM_CONFIRM_DEALLOC_RECEIVED.

For a conversation with sync_level set to CM_SYNC_POINT, the conversation
enters Sync-Point, Sync-Point-Send, or Sync-Point-Deallocate state when
status_received is set to CM_TAKE_COMMIT, CM_TAKE_COMMIT_SEND, or
CM_TAKE_COMMIT_DEALLOCATE, respectively.

No state change occurs when the call is issued in Receive state; data_received
is set to CM_DATA_RECEIVED, CM_COMPLETE_DATA_RECEIVED, or
CM_INCOMPLETE_DATA_RECEIVED; and status_received indicates
CM_NO_STATUS_RECEIVED.

. If receive_type is set to CM_RECEIVE_AND_WAIT and no data is present when the

call is made, CPI Communications waits for information to arrive on the
specified conversation before allowing the Receive call to return with the
information. If information is already available, the program receives it without
waiting.

. If the program issues a Receive call with its end of the conversation in Send

state with receive_type set to CM_RECEIVE_AND_WAIT, the local LU will flush its
send buffer and send all buffered information to the remote program. The local
LU will also send a change-of-direction indication. This is a convenient method
to change the direction of the conversation, because it leaves the local
program’s end of the conversation in Receive state and tells the remote
program that it may now begin sending data. The local LU waits for information
to arrive.

Note: A Receive call in Send or Send-Pending state with a receive_type set to
CM_RECEIVE_AND_WAIT generates an implicit execution of Prepare_To_Receive
with prepare_to_receive_type set to CM_PREP_TO_RECEIVE_FLUSH, followed by a
Receive. Refer to “Prepare_To_Receive (CMPTR)” on page 93 for more
information.

. If receive_type is set to CM_RECEIVE_IMMEDIATE, a Receive call receives any

available information, but does not wait for information to arrive. If information
is available, it is returned to the program with an indication of the exact nature
of the information received.

Since data may not be available when a given Receive call is issued, a program
that is using concurrent conversations with multiple partners might use a
receive_type of CM_RECEIVE_IMMEDIATE and periodically check each
conversation for data. For more information about muitiple, concurrent
conversations, see “Multiple Conversations” on page 24.

. If the return_code indicates CM_PROGRAM_STATE_CHECK or

CM_PROGRAM_PARAMETER_CHECK, the values of all other parameters on this
call are meaningless.

. A Receive call issued against a mapped conversation can receive only as much

of the data record as specified by the requested_/ength parameter. The
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data_received parameter indicates whether the program has received a
complete or incomplete data record, as follows:

¢ When the program receives a complete data record or the last remaining
portion of a data record, the data_received parameter is set to
CM_COMPLETE_DATA_RECEIVED. The length of the record or portion of the
record is less than or equal to the length specified on the requested_/ength
parameter.

¢ When the program receives a portion of the data record other than the last
remaining portion, the data_received parameter is set to
CM_INCOMPLETE_DATA_RECEIVED. The data record is incomplete because
the length of the record is greater than the length specified on the
requested_length parameter. The amount of data received is equal to the
length specified.

6. When fill is setto CM_FILL_LL on a basic conversation, the program intends to

receive a logical record, and there are the following possibilities:

¢ The program receives a complete logical record or the last remaining
portion of a complete record. The length of the record or portion of the
record is less than or equal to the length specified on the requested_length
parameter. The data_received parameter is set to
CM_COMPLETE_DATA_RECEIVED.

¢ The program receives an incomplete logical record for one of the following
reasons:

— The length of the logical record is greater than the length specified on
the requested_length parameter. In this case, the amount received
equalis the iength specified.

— Only a portion of the logical record is available because it has been
truncated. The portion is equal to or less than the length specified on
the requested_length parameter.

The data_received parameter is set to CM_INCOMPLETE_DATA_RECEIVED.
The program issues another Receive (or possibly multiple Receive calls) to
receive the remainder of the logical record.

Refer to the Send_Data call for a definition of complete and incomplete logical
records.

. When fill is set to CM_FILL_BUFFER on a basic conversation, the program is to

receive data independently of its logical-record format. The program receives
an amount of data equal to or less than the length specified on the
requested_length parameter. The program can receive less data only under
one of the following conditions:

* receive_type is set to CM_RECEIVE_AND_WAIT and the end of the data is
received. The end of data occurs when it is followed by an indication of a
change in the state of the conversation (a change to Send, Send-Pending,
Confirm, Confirm-Send, Confirm-Deallocate, Sync-Point, Sync-Point-Send,
Sync-Point-Deallocate, or Reset state).

* receive_type is set to CM_RECEIVE_IMMEDIATE and an amount of data equal
to the requested_length specified has not arrived from the partner program.

The program is responsible for tracking the logical-record format of the data.

. The Receive call made with requested_length set to zero has no special

significance. The type of information available is indicated by the return_code,
data_received, and the status_received parameters, as usual. If receive_type is

Chapter 4. Call Reference Section 103



Receive (CMRCV)

set to CM_RECEIVE_AND_WAIT and no information is available, this call waits for
information to arrive. If receive_type is set to CM_RECEIVE_IMMEDIATE, it is
possible that no information is available.

If data is available, the conversation is basic, and fill is set to CM_FILL_LL, the
data_received parameter indicates CM_INCOMPLETE_DATA_RECEIVED. If data is
available, the conversation is basic, and fill is set to CM_FILL_BUFFER, the
data_received parameter indicates CM_DATA_RECEIVED. If data is available and
the conversation is mapped, the data_received parameter is set to
CM_INCOMPLETE_DATA_RECEIVED. In all cases, the program receives no data.

Note: When requested_length is set to zero, receipt of either data or status can
be indicated, but not both.

9. The program can receive both data and conversation status on the same call.
However, if the remote program truncates a logical record, the local program
receives the indication of the truncation on the Receive call issued by the local
program after it receives all of the truncated record. The return_code,
data_received, and status_received parameters indicate to the program the kind
of information the program receives.

10. The request-to-send notification is returned to the program in addition to (not in
place of) the information indicated by the refurn_code. data_received, and
status_received parameters.

Related Information

“Send_Data (CMSEND)” on page 107 provides more information on complete and
incomplete logical records and data records.

“Program Partners and Conversations” on page 13 and “Set_Fill (CMSF)” on
page 125 provide more discussion on the use of basic conversations.

All of the example program flows in Chapter 3, “Program-to-Program
Communication Tutorial” show programs using the Receive call.

“Request_To_Send (CMRTS)” on page 105 provides a discussion of how a program
can place its end of the conversation into Receive state.

“Set_Receive_Type (CMSRT)” on page 135 provides a discussion of the
receive_type characteristic and its various values.
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Request_To_Send (CMRTS)

MVS VM 0S/400 0S/2 IMS CICS
X X X X X X

The local program uses the Request_To_Send (CMRTS) call to notify the remote
program that the local program would like to enter Send state for a given
conversation.

Format

CALL CMRTS(conversation_ID,
return_code)
Parameters

State Changes

Usage Notes

conversation_ID (input)
Specifies the conversation identifier.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

¢ CM_OK
¢ CM_PROGRAM_STATE_CHECK

— This return code indicates that the conversation is not in Receive, Send,
Send-Pending, Confirm Confirm-Send, Confirm-Deallocate, Sync-Point,
Sync-Point-Send, or Sync-Point-Deallocate state.

— For a conversation with sync_level set to CM_SYNC_POINT, the program
may be in the Backout-Required condition. The Request_To_Send call is
not allowed while the program is in this condition.

¢ CM_PROGRAM_PARAMETER_CHECK

This return code indicates that the conversation_ID specifies an unassigned

conversation identifier.

e CM_PRODUCT_SPECIFIC_ERROR

This call does not cause a state change.

1. The remote program is informed of the arrival of a request-to-send notification
by means of the request_to_send_received parameter. The
request_to_send_received parameter set to CM_REQ_TO_SEND_RECEIVED is a
request for the remote program’s end of the conversation to enter Receive state
in order to place the partner program’s end of the conversation (the program
that issued the Request_To_Send) in Send state.

The remote program’s end of the conversation enters Receive state when the
remote program successfully issues one of the following calls or sequences of
calls:

* The Receive call with receive_type set to CM_RECEIVE_AND_WAIT

* The Prepare_To_Receive call with prepare_to_receive_type set to
CM_PREP_TO_RECEIVE_FLUSH, CM_PREP_TO_RECEIVE_CONFIRM, or
CM_PREP_TO_RECEIVE_SYNC_LEVEL and sync_level set to CM_CONFIRM or
CM_NONE
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¢ The Send_Data call with send_type set to CM_SEND_AND_PREP_TO_RECEIVE
and prepare_to_receive_type set to CM_PREP_TO_RECEIVE_FLUSH,
CM_PREP_TO_RECEIVE_CONFIRM, or CM_PREP_TO_RECEIVE_SYNC_LEVEL, and
sync_level set to CM_CONFIRM or CM_NONE

* The Prepare_To_Receive call with prepare_to_receive_type set to
CM_PREP_TO_RECEIVE_SYNC_LEVEL and sync_level set to CM_SYNC_POINT,
followed by a successful Commit, Confirm, or Flush call.

* The Send_Data call with send_type set to CM_SEND_AND_PREP_TO_RECEIVE,
prepare_to_receive_type set to CM_PREP_TO_RECEIVE_SYNC_LEVEL, and
sync_level set to CM_SYNC_POINT, followed by a successful Commit,
Confirm, or Flush call.

After a remote program issues one of these calls, the local program’s end of the
conversation is placed into a corresponding Send, Send-Pending, Confirm-Send,
or Sync-Point-Send state when the local program issues a Receive call. See the
status_received parameter for the Receive call on page 97 for information about
why the state changes from Receive to Send.

2. The CM_REQ_TO_SEND_RECEIVED value is normally returned to the remote
program in the request_to_send_received parameter when the remote
program’s end of the conversation is in Send state (on a Send_Data or
Send_Error call issued in Send state). However, the value can also be returned
on a Receive call. See “Usage Notes” on the Receive call (“Receive (CMRCV)”
on page 97) for more information.

3. When the remote LU receives the request-to-send notification, it retains the
notification until the remote program issues a call with the
request_to_send_received parameter. The remote LU will retain only one
request-to-send notification at a time (per conversation). Additional notifications
are discarded until the retained notification is indicated to the remote program.
Therefore, a local program may issue the Request_To_Send call more times
than are indicated to the remote program.

Related Information
“Receive (CMRCV)” on page 97 provides additional information on the
status_received and request_to_send_received parameters.

“Example 5: The Receiving Program Changes the Data Flow Direction” on page 44
shows an example program flow using the Request_To_Send call.
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Send_Data (CMSEND)

MvVs

VM

0S/400 0S/2 IMS CICS

X X X

Format

Parameters

A program uses the Send_Data (CMSEND) call to send data to the remote program.
When issued during a mapped conversation, this call sends one data record to the

remote program. The data record consists entirely of data and is not examined by

the LU for possible logical records.

When issued during a basic conversation, this call sends data to the remote
program. The data consists of logical records. The amount of data is specified
independently of the data format.

Before issuing the Send_Data call, a program has the option of issuing one or more
of the following calls, which affect the function of the Send_Data call:

CALL CMSST — Set_Send_Type

If send_type = CM_SEND_AND_PREP_TO_RECEIVE, optional setup may include:
CALL CMSPTR — Set_Prepare_To_Receive_Type

If send_type = CM_SEND_AND_DEALLOCATE, optional setup may include:
CALL CMSDT — Set_Deallocate_Type

CALL CMSEND(conversation_ID,

buffer,

send_length,
request_to_send_received,
return_code)

conversation_ID (input)

Specifies the conversation identifier of the conversation.

buffer (input)

When a program issues a Send_Data call during a mapped conversation, buffer
specifies the data record to be sent. The length of the data record is given by
the send_length parameter.

When a program issues a Send_Data call during a basic conversation, buffer
specifies the data to be sent. The data consists of logical records, each
containing a 2-byte length field (denoted as LL) followed by a data field. The
length of the data field can range from 0 to 32765 bytes. The 2-byte length field
contains the following bits:

* A high-order bit that is not examined by the LU. It is used, for example, by
the LU’s mapped conversation component in support of the mapped
conversation calls.

e A 15-bit binary length of the record
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The length of the record equals the length of the data field plus the 2-byte length
field. Therefore, logical record length values of X'0000', X'0001', X'8000', and
X'8001' are not valid.

Note: The logical record length values shown above (such as X'0000') are in
the hexadecimal (base-16) numbering system.

send_length (input)

For both basic and mapped conversations, the send_length ranges in value from
0 to 32767. It specifies the size of the buffer parameter and the number of bytes
to be sent on the conversation.

When a program issues a Send_Data call during a mapped conversation and
send_length is zero, a null data record is sent.

When a program issues a Send_Data call during a basic conversation,
send_length specifies the size of the buffer parameter and is not related to the
length of a logical record. If send_length is zero, no data is sent, and the buffer
parameter is not important. However, the other parameters and setup
characteristics are significant and retain their meaning as described.

request_to_send_received (output)

Specifies the variable containing an indication of whether or not a
request-to-send notification has been received. The request_to_send_received
variable can have one of the following values:

e CM_REQ_TO_SEND_RECEIVED
Indicates a request-to-send notification has been received from the remote
program. The remote program has issued Request_To_Send, requesting the
local program’s end of the conversation to enter Receive state, which places
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e CM_REQ_TO_SEND_NOT_RECEIVED
Indicates a request-to-send notification has not been received.

Note: If return_code is either CM_PROGRAM_PARAMETER_CHECK or
CM_PROGRAM_STATE_CHECK, the value contained in request_to_send_received
is meaningless.

return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

e CM_OK
e CM_CONVERSATION_TYPE_MISMATCH
e CM_PIP_NOT_SPECIFIED_CORRECTLY
CM_SECURITY_NOT_VALID
CM_SYNC_LVL_NOT_SUPPORTED_PGM
CM_TPN_NOT_RECOGNIZED
CM_TP_NOT_AVAILABLE_NO_RETRY
CM_TP_NOT_AVAILABLE_RETRY
CM_PROGRAM_ERROR_PURGING
CM_DEALLOCATED_ABEND
CM_RESOURCE_FAILURE_NO_RETRY
CM_RESOURCE_FAILURE_RETRY
CM_DEALLOCATED_ABEND_SVC
CM_DEALLOCATED_ABEND_TIMER
CM_SVC_ERROR_PURGING
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* CM_PROGRAM_STATE_CHECK

This value indicates one of the following:

— The conversation is not in Send or Send-Pending state.

— The conversation is basic and in Send state; the send_type is set to
CM_SEND_AND_CONFIRM, CM_SEND_AND_DEALLOCATE, or
CM_SEND_AND_PREP_TO_RECEIVE; the deallocate_type is not set to
CM_DEALLOCATE_ABEND (if send_type is set to
CM_SEND_AND_DEALLOCATE); and the data does not end on a logical
record boundary.

— The sync_level is set to CM_SYNC_POINT, and the transaction program is
in the Backout-Required condition. The Send_Data call is not allowed
while the transaction program is in this condition.

* CM_PROGRAM_PARAMETER_CHECK

This value indicates one of the following:

— The conversation_ID specifies an unassigned conversation identifier.

— The send_length is greater than 32767.

— The conversation_type is CM_BASIC_CONVERSATION and buffer contains
an invalid logical record length (LL) value of X'0000', X'0001', X'8000',
or X'8001".

¢ CM_PRODUCT_SPECIFIC_ERROR
* The following values are returned only when sync_level is set to

CM_SYNC_POINT:

— CM_TAKE_BACKOUT

— CM_DEALLOCATED_ABEND_BO

— CM_DEALLOCATED_ABEND_SVC_BO

— CM_DEALLOCATED_ABEND_TIMER_BO

— CM_RESOURCE_FAIL_NO_RETRY_BO

— CM_RESOURCE_FAILURE_RETRY_BO

When return_code indicates CM_OK:

The conversation enters Receive state when Send_Data is issued with
send_type set to CM_SEND_AND_PREP_TO_RECEIVE and any of the following
conditions are true:

— Prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_CONFIRM

— Prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and
sync_level is set to CM_CONFIRM

— Prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_FLUSH

— Prepare_to_receive_type is set to CM_PREP_TO_RECEIVE_SYNC_LEVEL and
sync_level is set to CM_NONE.

The conversation enters Defer-Receive state when Send_Data is issued with
send_type set to CM_SEND_AND_PREP_TO_RECEIVE, prepare_to_receive_type set
to CM_PREP_TO_RECEIVE_SYNC_LEVEL, and sync_level set to CM_SYNC_POINT.

The conversation enters Reset state when Send_Data is issued with send_type
set to CM_SEND_AND_DEALLOCATE and any of the following conditions is true:

— Deallocate_type is set to CM_DEALLOCATE_ABEND

— Deallocate_type is set to CM_DEALLOCATE_CONFIRM

— Deallocate_type is set to CM_DEALLOCATE_SYNC_LEVEL and sync_level is
set to CM_CONFIRM

— Deallocate_type is set to CM_DEALLOCATE_FLUSH

— Deallocate_type is set to CM_DEALLOCATE_SYNC_LEVEL and sync_level is
set to CM_NONE.
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e The conversation enters Defer-Deallocate state when Send_Data is issued with
send_type set to CM_SEND_AND_DEALLOCATE, deallocate_type set to
CM_DEALLOCATE_SYNC_LEVEL, and sync_level set to CM_SYNC_POINT.

¢ The conversation enters Send state when Send_Data is issued in Send-Pending
state with send_type set to CM_BUFFER_DATA, CM_SEND_AND_FLUSH, or
CM_SEND_AND_CONFIRM.

¢ No state change occurs when Send_Data is issued in Send state with send_type
set to CM_BUFFER_DATA, CM_SEND_AND_FLUSH, or CM_SEND_AND_CONFIRM.

Usage Notes
1. The local LU buffers the data to be sent to the remote LU until it accumulates a
sufficient amount of data for transmission (from one or more Send_Data calls),
or until the local program issues a call that causes the LU to flush its send
buffer. The amount of data sufficient for transmission depends on the
characteristics of the session allocated for the conversation, and varies from
one session to another.

2. When request_to_send_received indicates CM_REQ_TO_SEND_RECEIVED, the
remote program is requesting the local program’s end of the conversation to
enter Receive state, which places the remote program’s end of the conversation
in Send state. See “Request_To_Send (CMRTS)” on page 105 for a discussion
of how a program can place its end of a conversation in Receive state.

3. When issued during a mapped conversation, the Send_Data call sends one
complete data record. The data record consists entirely of data and CPI
Communications does not examine the data for logical record length fields. It is
this specification of a complete data record, at send time by the local program
and what it sends, that is indicated to the remote program by the data_received

parameter of the Receive call.

For example, consider a mapped conversation where the local program issues
two Send_Data calls with send_length set, respectively, to 30 and then 50.
(These numbers are simplistic for explanatory purposes.) The local program
then issues Flush and the 80 bytes of data are sent to the remote LU. The
remote program now issues Receive with requested_length set to a sufficiently
large value, say 1000. The remote program will receive back only 30 bytes of
data (indicated by the received_length parameter) because this is a complete
data record. The completeness of the data record is indicated by the
data_received variable, which will be set to CM_COMPLETE_DATA_RECEIVED.

The remote program receives the remaining 50 bytes of data (from the second
Send_Data) when it performs a second Receive with requested_/ength set to a
value greater than or equal to 50.

4. The data sent by the program during a basic conversation consists of logical
records. The logical records are independent of the length of data as specified
by the send_length parameter. The data can contain one or more complete
records, the beginning of a record, the middle of a record, or the end of a
record. The following combinations of data are also possible:

¢ One or more complete records, followed by the beginning of a record

¢ The end of a record, followed by one or more complete records

¢ The end of a record, followed by one or more complete records, followed by
the beginning of a record

¢ The end of a record, followed by the beginning of a record.
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5. The program using a basic conversation must finish sending a logical record
before issuing any of the following calls:

* Confirm

¢ Deallocate with deallocate_type set to CM_DEALLOCATE_FLUSH,
CM_DEALLOCATE_CONFIRM, or CM_DEALLOCATE_SYNC_LEVEL

* Prepare_To_Receive

* Receive

e SAA resource recovery interface Commit.

A program finishes sending a logical record when it sends a complete record or
when it truncates an incomplete record. The data must end with the end of a
logical record (on a logical record boundary) when Send_Data is issued with
send_type set to CM_SEND_AND_CONFIRM, CM_SEND_AND_DEALLOCATE, or
CM_SEND_AND_PREP_TO_RECEIVE.

6. A complete logical record contains the 2-byte LL field and all bytes of the data
field, as determined by the logical-record length. If the data field Iength is zero,
the complete logical record contains only the 2-byte length field. An incomplete
logical record consists of any amount of data less than a complete record. It
can consist of only the first byte of the LL field, the 2-byte LL field plus all of the
data field except the last byte, or any amount in between. A logical record is
incomplete until the last byte of the data field is sent, or until the second byte of
the LL field is sent if the data field is of zero length.

7. During a basic conversation, a program can truncate an incomplete logical
record by issuing the Send_Error call. Send_Error causes the LU to flush its
send buffer, which includes sending the truncated record. The LU then treats
the first two bytes of data specified in the next Send_Data as the LL field.
Issuing Send_Data with send_type set to CM_SEND_AND_DEALLOCATE and
deallocate_type set to CM_DEALLOCATE_ABEND, or Deallocate with
deallocate_type set to CM_DEALLOCATE_ABEND, during a basic conversation
also truncates an incomplete logical record.

8. Send_Data is often used in combination with other calls, such as Flush, Confirm,
and Prepare_To_Receive. Contrast this usage with the equivalent function
available from the use of the Set_Send_Type call prior to issuing a call to
Send_Data.

Related Information
“Receive (CMRCV)” on page 97 provides more information on the data_received
parameter.

“Program Partners and Conversations” on page 13 provides more information on
mapped and basic conversations.

SNA Transaction Programmer’s Reference Manual for LU Type 6.2 provides further
discussion of basic conversations.

“Data Buffering and Transmission” on page 39 provides a complete discussion of
controls over data transmission.

All of the example program flows in Chapter 3, “Program-to-Program
Communication Tutorial” make use of the Send_Data call.

“Set_Send_Type (CMSST)” on page 139 provides more information on the

send_type conversation characteristic and the use of it in combination with calls to
Send_Data.
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Send_Error (CMSERR)
MVS VM 08/400 0S/2 IMS CiCS
X X X X X X

Format

Parameters

Send_Error (CMSERR) is used by a program to inform the remote program that the
local program detected an error during a conversation. If the conversation is in
Send state, Send_Error forces the LU to flush its send buffer.

When this call completes successfully, the local program’s end of the conversation
is in Send state and the remote program’s end of the conversation is in Receive
state. Further action is defined by program logic.

Before issuing the Send_Error call, a program has the option of issuing one or more
of the following calls, which affect the function of the Send_Error call:

CALL CMSED — Set_Error_Direction
CALL CMSLD — Set_Log_Data

CALL CMSERR(conversation_ID,
request_to_send_received,
return_code)

conversation_ID (input)
Specifies the conversation identifier.

request_to_send_received (output)
Specifies the variable containing an indication of whether or not a
request-to-send notification has been received. The request_to_send_received
variable can have one of the following values:

e CM_REQ_TO_SEND_RECEIVED
The remote program issued a Request_To_Send call requesting the local
program’s end of the conversation to enter Receive state, which places the
remote program’s end of the conversation in Send state.

* CM_REQ_TO_SEND_NOT_RECEIVED
A request-to-send notification has not been received.

Note: If return_code is set to either CM_PROGRAM_PARAMETER_CHECK or
CM_PROGRAM_STATE_CHECK, the value contained in request_to_send_received
is meaningless.

return_code (output)
Specifies the result of the call execution. The value for return_code depends on
the state of the conversation at the time this call is issued.
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If the Send_Error is issued in Send state, return_code can have one of the
following values:

CM_OK

CM_CONVERSATION_TYPE_MISMATCH

CM_PIP_NOT_SPECIFIED_CORRECTLY

CM_SECURITY_NOT_VALID

CM_SYNC_LVL_NOT_SUPPORTED_PGM

CM_TPN_NOT_RECOGNIZED

CM_TP_NOT_AVAILABLE_NO_RETRY

CM_TP_NOT_AVAILABLE_RETRY

CM_DEALLOCATED_ABEND

CM_PROGRAM_ERROR_PURGING

CM_RESOURCE_FAILURE_NO_RETRY

CM_RESOURCE_FAILURE_RETRY

CM_DEALLOCATED_ABEND_SVC

CM_DEALLOCATED_ABEND_TIMER

CM_SVC_ERROR_PURGING

CM_PRODUCT_SPECIFIC_ERROR

The following values are returned only when sync_level is set to

CM_SYNC_POINT:

— CM_TAKE_BACKOUT

— CM_DEALLOCATED_ABEND_BO

— CM_DEALLOCATED_ABEND_SVC_BO

— CM_DEALLOCATED_ABEND_TIMER_BO

— CM_PROGRAM_STATE_CHECK
This return code indicates that the transaction program is in the
Backout-Required condition. The Send_Error call is not allowed while
the transaction program is in this condition.

— CM_RESOURCE_FAIL_NO_RETRY_BO

— CM_RESOURCE_FAILURE_RETRY_BO

If the Send_Error is issued in Receive state, return_code can have one of the
following values:

CM_OK

CM_DEALLOCATED_NORMAL

CM_RESOURCE_FAILURE_NO_RETRY

CM_RESOURCE_FAILURE_RETRY

CM_PRODUCT_SPECIFIC_ERROR

The following values are returned only when sync_level is set to

CM_SYNC_POINT:

— CM_DEALLOCATED_NORMAL_BO

— CM_PROGRAM_STATE_CHECK
This return code indicates that the transaction program is in the
Backout-Required condition. The Send_Error call is not allowed while
the transaction program is in this condition.

— CM_RESOURCE_FAIL_NO_RETRY_BO

— CM_RESOURCE_FAILURE_RETRY_BO

If the Send_Error is issued in Send-Pending state, return_code can have one of
the following values:

CM_OK
CM_RESOURCE_FAILURE_NO_RETRY
CM_RESOURCE_FAILURE_RETRY
CM_DEALLOCATED_ABEND
CM_PROGRAM_ERROR_PURGING
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CM_DEALLOCATED_ABEND_SVC

CM_DEALLOCATED_ABEND_TIMER

CM_SVC_ERROR_PURGING

CM_PRODUCT_SPECIFIC_ERROR

These values are returned only when sync_level is set to CM_SYNC_POINT:

— CM_TAKE_BACKOUT

— CM_DEALLOCATED_ABEND_BO

— CM_DEALLOCATED_ABEND_SVC_BO

— CM_DEALLOCATED_ABEND_TIMER_BO

— CM_PROGRAM_STATE_CHECK
This return code indicates that the transaction program is in the
Backout-Required condition. The Send_Error call is not allowed while
the transaction program is in this condition.

— CM_RESOURCE_FAIL_NO_RETRY_BO

— CM_RESOURCE_FAILURE_RETRY_BO

If the Send_Error call is issued in Confirm, Confirm-Send, Confirm-Deallocate,
Sync-Point, Sync-Point-Send, or Sync-Point-Deallocate state, return_code can
have one of the following values:

CM_OK
CM_PRODUCT_SPECIFIC_ERROR

CM_PROGRAM_STATE_CHECK

This value is returned only when sync_level is set to CM_SYNC_POINT. It
indicates that the transaction program is in the Backout-Required condition.
The Send_Error call is not allowed while the transaction program is in this
condition.

CM_RESOURCE_FAILURE_NO_RETRY

CM_RESOQOURCE_FAILURE_RETRY

CM_RESOURCE_FAIL_NO_RETRY_BO

This value is returned only when sync_level is set to CM_SYNC_POINT.
CM_RESOURCE_FAILURE_RETRY_BO

This value is returned only when sync_level is set to CM_SYNC_POINT.

Otherwise, the conversation is in Reset, Initialize, Defer-Receive, or
Defer-Deallocate state and return_code has one of the following values:

State Changes

CM_PROGRAM_PARAMETER_CHECK
The conversation_ID specifies an unassigned identifier.
CM_PROGRAM_STATE_CHECK

When return_code indicates CM_OK:

¢ The conversation enters Send state when the call is issued in Receive, Confirm,
Confirm-Send, Confirm-Deallocate, or Send-Pending state. For a conversation
with sync_level set to CM_SYNC_POINT, the conversation also enters Send state
when the call is issued in Sync-Point, Sync-Point-Send, or Sync-Point-Deallocate
state.

¢ No state change occurs when the call is issued in Send state.
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Send_Error (CMSERR)

. The LU can send the error notification to the remote LU immediately (during the

processing of this call), or the LU can delay sending the notification until a later
time. If the LU delays sending the notification, it buffers the notification until it
has accumulated a sufficient amount of information for transmission, or until the
local program issues a call that causes the LU to flush its send buffer.

. The amount of information sufficient for transmission depends on the

characteristics of the session allocated for the conversation, and varies from
one session to another. Transmission of the information can begin immediately
if the log_data characteristic has been specified with sufficient log data, or
transmission can be delayed until sufficient data from subsequent Send_Data
calls is also buffered.

. To make sure that the remote program receives the error notification as soon as

possible, the local program can issue Flush immediately after Send_Error.

. The issuance of Send_Error is reported to the remote program as one of the

following return codes:

* CM_PROGRAM_ERROR_TRUNC (basic conversation)
The local program issued Send_Error with its end of the conversation in
Send state after sending an incomplete logical record (see “Send_Data
(CMSEND)” on page 107). The record has been truncated.

¢ CM_PROGRAM_ERROR_NO_TRUNC (basic and mapped conversations)
The local program issued Send_Error with its end of the conversation in
Send state after sending a complete logical record (basic) or data record
(mapped); or before sending any record; or the local program issued
Send_Error with its end of the conversation in Send-Pending state with
error_direction set to CM_SEND_ERROR. No truncation has occurred.

* CM_PROGRAM_ERROR_PURGING (basic and mapped conversations)
The local program issued Send_Error with its end of the conversation in
Receive state. All information sent by the remote program and not yet
received by the local program has been purged, or the local program issued
Send_Error with its end of the conversation in Send-Pending state and
error_direction set to CM_RECEIVE_ERROR or in Confirm, Confirm-Send, or
Confirm-Deallocate state, in which case no purging has occurred.

5. When Send_Error is issued in Receive state, incoming information is also

purged. Because of this purging, the return_code of CM_DEALLOCATED_NORMAL
is reported instead of:

CM_CONVERSATION_TYPE_MISMATCH
CM_PIP_NOT_SPECIFIED_CORRECTLY
CM_SECURITY_NOT_VALID
CM_SYNC_LVL_NOT_SUPPORTED_PGM
CM_TPN_NOT_RECOGNIZED
CM_TP_NOT_AVAILABLE_NO_RETRY
CM_TP_NOT_AVAILABLE_RETRY
CM_DEALLOCATED_ABEND
CM_DEALLOCATED_ABEND_SVC

o CM_DEALLOCATED_ABEND_TIMER
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Likewise, for conversations with sync_level set to CM_SYNC_POINT, a return
code of CM_DEALLOCATED_NORMAL_BO is reported instead of:

¢ CM_DEALLOCATED_ABEND_BO
e CM_DEALLOCATED_ABEND_SVC_BO
¢ CM_DEALLOCATED_ABEND_TIMER_BO

Similarly, a return code of CM_OK is reported instead of:

CM_PROGRAM_ERROR_NO_TRUNC
CM_PROGRAM_ERROR_PURGING
CM_PROGRAM_ERROR_TRUNC (basic conversation only)
CM_SVC_ERROR_NO_TRUNC

CM_SVC_ERROR_PURGING

CM_SVC_ERROR_TRUNC (basic conversation only)
CM_TAKE_BACKOUT

When the return code CM_TAKE_BACKOUT is purged, the remote LU resends the
backout indication and the local program receives the CM_TAKE_BACKOUT
return code on a subsequent call.

The following types of incoming information are also purged:

* Data sent with the Send_Data call.

¢ Confirmation request sent with the Send_Data, Confirm,
Prepare_To_Receive, or Deallocate call.
If the confirmation request was sent with deallocate_type set to
CM_DEALLOCATE_CONFIRM or CM_DEALLOCATE_SYNC_LEVEL, the
deallocation request will also be purged.

* SAA resource recovery interface Commit call.
If the Commit call was sent in conjunction with a Deallocate call with
deallocate_type set to CM_DEALLOCATE_SYNC_LEVEL, the deallocation
request will also be purged.

The request-to-send notification is not purged. This notification is reported to
the program when it issues a call that includes the request_to_send_received
parameter.

6. The program can use this call for various application-level functions. For
example, the program can issue this call to truncate an incomplete logical
record it is sending; to inform the remote program of an error detected in data
received; or to reject a confirmation request.

7. If the log_data_length characteristic is greater than zero, the LU formats the
supplied log data into the appropriate format. The data supplied by the program
is any data the program wants to have logged. The data is logged on the local
system’s error log and is also sent to the remote system for logging there. See
the appropriate product appendix for more information on error logs.

After completion of the Send_Error processing, log_data is reset to null, and
log_data_length is reset to zero.

IMS and MVS systems do not send log_data to the partner program and do not
log data associated with outgoing and incoming Send_Error and Deallocate
calls.
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8. The error_direction characteristic is significant only when Send_Error is issued
during a conversation in Send-Pending state (that is, the Send_Error is issued
immediately following a Receive on which both data and a status_received
parameter set to CM_SEND_RECEIVED is received). In this case, Send_Error
could be reporting one of the following types of errors:

* An error in the received data (in the receive fiow)

¢ An error having nothing to do with the received data, but instead being the
result of processing performed by the program after it had successfully
received and processed the data (in the send flow).

Because the LU cannot tell which of the two errors occurred, the program has to
supply the error_direction information.

The default for error_direction is CM_RECEIVE_ERROR. A program can override
the default using the Set_Error_Direction call before issuing Send_Error.

Once changed, the new error_direction value remains in effect until the program
changes it again. Therefore, a program should issue Set_Error_Direction before
issuing Send_Error for a conversation in Send-Pending state.

If the conversation is not in Send-Pending state, the error_direction
characteristic is ignored.

Related Information
“Example 6: Reporting Errors” on page 46 and “Example 7: Error Direction and
Send-Pending State” on page 48 provide example program flows using Send_Error
and the Send-Pending state; “Set_Error_Direction (CMSED)” on page 123 provides
further information on the error_direction characteristic.

“Usage Notes” of “Request_To_Send (CMRTS)” on page 105 provides more
information on how a conversation enters Receive state.

“Send_Data (CMSEND)” on page 107 provides a discussion of basic conversations
and logical records.

“Set_Log_Data (CMSLD)” on page 127 provides a description of the /og_data
characteristic.
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Set_Conversation_Type (CMSCT)

MVS vM 0S/400 | 0S/2 IMS cics
| X X X X X X

Set_Conversation_Type (CMSCT) is used by a program to set the conversation_type
characteristic for a given conversation. It overrides the value assigned with the
Initialize_Conversation call.

Note: A program cannot use Set_Conversation_Type after an Allocate has been
issued. Only the program that initiates the conversation (using the
Initialize_Conversation call) can issue the Set_Conversation call.

Format
CALL CMSCT(conversation_ID,
conversation_type,
return_code)
Parameters

conversation_ID (input)
Specifies the conversation identifier.

conversation_type (input)
Specifies the type of conversation to be allocated when Allocate is issued. The
conversation_type variable can have one of the following values:

e CM_BASIC_CONVERSATION

Specifies the allocation of a basic conversation.
e CM_MAPPED_CONVERSATION

Specifies the allocation of a mapped conversation.

return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

e CM_OK
¢ CM_PROGRAM_STATE_CHECK
This value indicates that the conversation is not in Initialize state.
¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_ID specifies an unassigned conversation identifier.
— The conversation_type specifies an undefined value.

— The conversation_type is set to CM_MAPPED_CONVERSATION, but fill is
set to CM_FILL_BUFFER.

The conversation_type is set to CM_MAPPED_CONVERSATION, but a prior
call to Set_Log_Data is still in effect.
e CM_PRODUCT_SPECIFIC_ERROR
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State Changes
This call does not cause a state change.

Usage Notes
1. Because of the detailed manipulation of the data and resulting complexity of
error conditions, the use of basic conversations should be regarded as an
advanced programming technique.

2. If a return_code other than CM_OK is returned on the call, the conversation_type
conversation characteristic is unchanged.

Related Information
“Program Partners and Conversations” on page 13 and the “Usage Notes” section
of “Send_Data (CMSEND)” on page 107 provide more information on the differences
between mapped and basic conversations.
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Set_Deallocate_Type (CMSDT)

MVS

vM

0S/400

0s/2 IMS CICS

X

X X X

Format

Parameters

Set_Deallocate_Type (CMSDT) is used by a program to set the deallocate_type
characteristic for a given conversation. Set_Deallocate_Type overrides the value
that was assigned when either the Initialize_Conversation or the
Accept_Conversation call was issued.

CALL CMSDT(conversation_ID,

deallocate_type,
return_code)

conversation_ID (input)
Specifies the conversation identifier.

deallocate_type (input)
Specifies the type of deallocation to be performed. The deallocate_type variable
can have one of the following values:

CM_DEALLOCATE_SYNC_LEVEL

Perform deallocation based on the sync_level characteristic in effect for this

conversation:

— If sync_level is set to CM_NONE, execute the function of the Flush call
and deallocate the conversation normally.

— If sync_level is set to CM_CONFIRM, execute the function of the Confirm
call. If the Confirm call is successful (as indicated by a return code of
CM_OK on the Deallocate call or a return code of CM_OK on the
Send_Data call with send_type set to CM_SEND_AND_DEALLOCATE),
deallocate the conversation normally. If the Confirm call is not
successful, the state of the conversation is determined by the return
code.

— If sync_level is set to CM_SYNC_POINT, defer the deallocation until the
program issues an SAA resource recovery interface Commit call. If the
Commit call is successful, the conversation is deallocated normally. If
the Commit is not successful or if the program issues a resource
recovery interface Backout call instead of a Commit, the conversation is
not deallocated. See “Deallocate (CMDEAL)” on page 75 for more
information about deallocating conversations with sync_level set to
CM_SYNC_POINT.

CM_DEALLOCATE_FLUSH

Execute the function of the Flush call and deallocate the conversation

normally.

CM_DEALLOCATE_CONFIRM

Execute the function of the Confirm call. If the Confirm call is successful (as

indicated by a return code of CM_OK on the Deallocate call or a return code

of CM_OK on the Send_Data call with send_type set to

CM_SEND_AND_DEALLOCATE), deallocate the conversation normally. If the

Confirm call is not successful, the state of the conversation is determined by

the return code.

120 SAA CPI Communications Reference




Set_Deallocate_Type (CMSDT)

¢* CM_DEALLOCATE_ABEND
Execute the function of the Flush call when the conversation is in Send state
and deallocate the conversation abnormally. Data purging can occur when
the conversation is in Receive state. If the conversation is a basic
conversation, logical-record truncation can occur when the conversation is
in Send state.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

CM_OK
CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_ID specifies an unassigned conversation identifier.
— The deallocate_type is set to CM_DEALLOCATE_CONFIRM, and the
conversation is assigned with sync_level set to CM_NONE or
CM_SYNC_POINT.
— The deallocate_type is set to CM_DEALLOCATE_FLUSH, and the
conversation is assigned with sync_level set to CM_SYNC_POINT.
— The deallocate_type specifies an undefined value.
¢ CM_PRODUCT_SPECIFIC_ERROR

State Changes
This call does not cause a state change.

Usage Notes
1. A deallocate_type set to CM_DEALLOCATE_SYNC_LEVEL is used by a program to
deaiiocate a conversation based on the conversation’s synchronization ievei:

* |f sync_level is set to CM_NONE, the conversation is unconditionally
deallocated.

¢ If sync_level is set to CM_CONFIRM, the conversation is deallocated when
the remote program responds to the confirmation request by issuing the
Confirmed call. The conversation remains allocated when the remote
program responds to the confirmation request by issuing the Send_Error
call.

¢ |f sync_level is set to CM_SYNC_POINT, the deallocation is deferred until the
program issues an SAA resource recovery interface Commit call. If the
Commit call is successful, the conversation is deallocated normally. If the
Commit is not successful or if the program issues a resource recovery
interface Backout call instead of a Commit, the conversation is not
deallocated.

2. A deallocate_type set to CM_DEALLOCATE_FLUSH is used by a program to
unconditionally deallocate the conversation. This deallocate_type value can be
used for conversations with sync_level set to CM_NONE or CM_CONFIRM. The
deallocate_type set to CM_DEALLOCATE_FLUSH is functionally equivalent to
deallocate_type set to CM_DEALLOCATE_SYNC_LEVEL combined with a
sync_level set to CM_NONE.

3. A deallocate_type set to CM_DEALLOCATE_CONFIRM is used by a program to
conditionally deallocate the conversation, depending on the remote program’s
response, when the sync_level is set to CM_CONFIRM. The deallocate_type set
to CM_DEALLOCATE_CONFIRM is functionally equivalent to deallocate_type set to
CM_DEALLOCATE_SYNC_LEVEL combined with a sync_level set to CM_CONFIRM.
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The conversation is deallocated when the remote program responds to the
confirmation request by issuing Confirmed. The conversation remains allocated
when the remote program responds to the confirmation request by issuing
Send_Error.

4. A deallocate_type set to CM_DEALLOCATE_ABEND is used by a program to
unconditionally deallocate a conversation regardless of its synchronization level
and its current state. Specifically, the parameter is used when the program
detects an error condition that prevents further useful communications
(communications that would lead to successful completion of the transaction).

5. If a return_code other than CM_OK is returned on the call, the deallocate_type
conversation characteristic is unchanged.

Related Information
“Deallocate (CMDEAL)” on page 75 provides further discussion on the use of the
deallocate_type characteristic in the deallocation of a conversation.

“Set_Sync_Level (CMSSL)” on page 141 provides information on how the

sync_level characteristic is used in combination with the deallocate_type
characteristic in the deallocation of a conversation.
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Set_Error_Direction (CMSED)

MVS VM 08/400 0Ss/2 IMS CICS
X X X - X X X
Set_Error_Direction (CMSED) is used by a program to set the error_direction
characteristic for a given conversation. Set_Error_Direction overrides the value that
was assigned when the Initialize_Conversation or the Accept_Conversation call was
issued.
Format
CALL CMSED(conversation_ID,
error_direction,
return_code)
Parameters

State Changes

conversation_ID (input)
Specifies the conversation identifier.

error_direction (input)
Specifies the direction of the data flow in which the program detected an error.

This parameter is significant only if Send_Error is issued in Send-Pending state

(that is, immediately after a Receive on which both data and a conversation

status of CM_SEND_RECEIVED are received). Otherwise, the error_direction
value is ignored when the program issues Send_Error.

The error_direction variable can have one of the following values:

¢ CM_RECEIVE_ERROR

Specifies that the program detected an error in the data it received from the
remote program.

CM_SEND_ERROR

Specifies that the program detected an error while preparing to send data to
the remote program.

return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

CM_OK
CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:

— The conversation_ID specifies an unassigned conversation identifier.
— The error_direction specifies an undefined value.
CM_PRODUCT_SPECIFIC_ERROR

This call does not cause a state change.
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Usage Notes

Related Information
“Example 7: Error Direction and Send-Pending State” on page 48 provides an
example program using Set_Error_Direction.

1. The error_direction conversation characteristic is significant only if Send_Error

is issued immediately after a Receive on which both data and a conversation
status of CM_SEND_RECEIVED are received (when the conversation is in
Send-Pending state). In this situation, the Send_Error may result from one of
the following errors:

e An error in the received data (in the receive flow)

e An error having nothing to do with the received data, but instead being the
result of processing performed by the program after it had successfully
received and processed the data (in the send flow).

Because the LU in this situation cannot tell which error occurred, the program
has to supply the error_direction information.

The error_direction defaults to a value of CM_RECEIVE_ERROR. To override the
default, a program can issue the Set_Error_Direction call prior to issuing
Send_Error.

Once changed, the new error_direction value remains in effect until the program
changes it again. Therefore, a program should issue Set_Error_Direction before
issuing Send_Error for a conversation in Send-Pending state.

If the conversation is not in Send-Pending state, the error_direction
characteristic is ignored.

. If the conversation is in Send-Pending state and the program issues a

Send_Error call, CPl Communications examines the error_direction
characteristic and notifies the partner program accordingly:

e If error_direction is set to CM_RECEIVE_ERROR, the partner program
receives a return_code of CM_PROGRAM_ERROR_PURGING. This indicates
that an error at the remote program occurred in the data before the remote
program received send control.

o |f error_direction is set to CM_SEND_ERROR, the partner program receives a
return_code of CM_PROGRAM_ERROR_NO_TRUNC. This indicates that an
error at the remote program occurred in the send processing after the
remote program received send control.

3. If a return_code other than CM_OK is returned on the call, the error_direction

conversation characteristic is unchanged.

“Send_Error (CMSERR)” on page 112 provides more information on reporting
errors.

“Send-Pending State and the error_direction Characteristic” on page 182 provides
more information on the error_direction characteristic.
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Set_Fill (CMSF)

MVS VM 0S/400

0Ss/2 IMS CiCS

X X X

Set_Fill (CMSF) is used by a program to set the fill characteristic for a given
conversation. Set_Fill overrides the value that was assigned by the
Initialize_Conversation or Accept_Conversation calls.

Note:

This call applies only to basic conversations. The fill characteristic is

ignored for mapped conversations.

Format

CALL CMSF(conversation_ID,

fill,
return_code)

Parameters

conversation_ID (input)
Specifies the conversation identifier.

fill (input)
Specifies whether the program is to receive data in terms of the logical-record
format of the data. The fill variable can have one of the following values:

e CM_FILL_LL

Specifies that the program is to receive one complete or truncated logical
record, or a portion of the logical record that is equal to the length specified
by the requested_length parameter of the Receive call.

CM_FILL_BUFFER

Specifies that the program is to receive data independent of its
logical-record format. The amount of data received will be equal to or less
than the length specified by the requested_length parameter of the Receive
call. The amount is less than the requested length when the program
receives the end of the data.

return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

CM_OK

CM_PROGRAM_PARAMETER_CHECK

This value indicates one of the following:

— The conversation_ID specifies an unassigned conversation identifier.
— The conversation_type specifies CM_MAPPED_CONVERSATION.

— The fill characteristic specifies an undefined value.
CM_PRODUCT_SPECIFIC_ERROR
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State Changes
This call does not cause a state change.

Usage Notes

1. The fill value provided (for a basic conversation) is used on all subsequent
Receive calls for the specified conversation until changed by the program with
another Set_Fill call.

2. If a return_code other than CM_OK is returned on the call, the fill conversation
characteristic is unchanged.

Related Information

“Receive (CMRCV)” on page 97 provides more information on how the fill
characteristic is used for basic conversations.
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Set_Log_Data (CMSLD)

MVS VM

08/400 0s/2 IMS cics

X X X X

Format

Parameters

Set_Log_Data (CMSLD) is used by a program to set the /og_data and
log_data_length characteristics for a given conversation. Set_Log_Data overrides
the values that were assigned with the Initialize_Conversation or
Accept_Conversation calls.

Note: This call applies only to basic conversations. The /og_data characteristic is
ignored for mapped conversations.

For IMS and MVS, this call does update the /og_data conversation characteristic.
However, the error information is not logged or sent to the conversation partner in
error situations.

CALL CMSLD(conversation_ID,
log_data,
log_data_length,
return_code)

conversation_ID (input)
Specifies the conversation identifier.

log_data (input)
Specifies the program-unique error information that is to be logged. The data
supplied by the program is any data the program wants to have logged.

log_data_length (input)
Specifies the length of the program-unique error information. The length can be
from 0 to 512 bytes. If zero, the Jog_data_length characteristic is set to zero
(effectively setting the log_data characteristic to the null string), and the
log_data parameter on this call is ignored.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

e CM_OK
CM_PROGRAM_PARAMETER_CHECK
This value can be one of the following:
— The conversation_ID specifies an unassigned conversation identifier.
— The conversation_type is set to CM_MAPPED_CONVERSATION.
— The log_data_length specifies a value greater than 512 or less than 0.
e CM_PRODUCT_SPECIFIC_ERROR
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State Changes
This call does not cause a state change.

Usage Notes
1. If the log_data characteristic contains data (as a result of a Set_Log_Data call),
log data will be sent to the remote LU under any of the following conditions:

¢ When the local program issues a Send_Error call

¢ When the local program issues a Deallocate call with deallocate_type set to
CM_DEALLOCATE_ABEND

¢ When the local program issues a Send_Data call with send_type set to
CM_SEND_AND_DEALLOCATE and deallocate_type set to
CM_DEALLOCATE_ABEND.

2. The LU resets the log_data and /log_data_length characteristics to their initial
(null) values after sending the log data. Therefore, the log_data is sent to the
remote LU only once even though an error indication may be issued several
times. See usage note 1 for conditions when log data is sent.

3. Specify log_data using the local system’s native encoding. When the log data is
displayed on the partner system, it will be displayed in that system’s native
encoding.

4. If a return_code other than CM_OK is returned on the call, the log_data and
log_data_length conversation characteristics are unchanged.

Related Information
“Send_Error (CMSERR)” on page 112 and “Deallocate (CMDEAL)” on page 75
provide further discussion on how the /og_data characteristic is used.

“Automatic Conversion of Characteristics” on page 20 provides further information
on the automatic conversion of the /og_data parameter.
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Set_Mode_Name (CMSMN)

MVS VM

05/400 0S/2 IMS CICS

X X X X

Format

Parameters

Set_Mode_Name (CMSMN) is used by a program to set the mode_name and
mode_name_length characteristic for a conversation. Set_Mode_Name overrides
the system-defined value, which was originally acquired from the side information
using the sym_dest_name.

Issuing this call does not change the values in the side information. It only changes
the mode_name for this conversation.

Note: A program cannot issue the Set_Mode_Name call after an Allocate is issued.
Only the program that initiates the conversation (using the Initialize_Conversation
call) can issue this call.

CALL CMSMN(conversation_ID,
mode_name,
mode_name_length,
return_code)

conversation_ID (input)
Specifies the conversation identifier.

mode_name (input)
Specifies the mode name designating the network properties for the session to
be allocated for the conversation. The network properties include, for example,
the class of service to be used, and whether data is to be enciphered.

Note: A program must have special authority to specify a mode name that is
used by SNA service transaction programs only, such as SNASVCMG.

mode_name_iength (input)
Specifies the length of the mode name. The length can be from zero to eight
bytes. If zero, the mode name for this conversation is set to null and the
mode_name parameter included with this call is not significant.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

* CM_OK
* CM_PROGRAM_STATE_CHECK
This value indicates that the conversation is not in Initialize state.
¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_ID specifies an unassigned conversation identifier.
— The mode_name_length specifies a value less than zero or greater than
eight.
e CM_PRODUCT_SPECIFIC_ERROR
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State Changes
This call does not cause a state change.

Usage Notes
1. Specification of a mode name that is not recognized by the LU is not detected on
this call. It is detected on the subsequent Allocate call.

2. Specify mode_name using the local system’s native encoding. CPI
Communications automatically converts the mode_name from the native
encoding where necessary.

3. If a return_code other than CM_OK is returned on the call, the mode_name and
mode_name_length conversation characteristics are unchanged.

Related Information .
“SNA Service Transaction Programs” on page 183 provides a discussion of SNA
service transaction programs.

“Side Information” on page 15 provides further discussion of the mode_name
conversation characteristic.

“Automatic Conversion of Characteristics” on page 20 provides further information
on the automatic conversion of the mode_name parameter.
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Set_Partner_LU_Name (CMSPLN)
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Format

Parameters

Set_Partner_LU_Name (CMSPLN) is used by a program to set the partner_LU_name
characteristic for a conversation. Set_Partner_LU_Name overrides the current value
for the partner_LU_name, which was originally acquired from the side information
using the sym_dest_name.

Issuing this call does not change the information in the side information. It only
changes the partner_LU_name and partner_LU_name_length for this conversation.

Note: A program cannot issue Set_Partner_LU_Name after an Allocate call is
issued. Only the program that initiated the conversation (issued the
Initialize_Conversation call) can issue Set_Partner_LU_Name.

CALL CMSPLN(conversation_ID,
partner_LU_name,
partner_LU_name_length,
return_code)

conversation_ID (input)
Specifies the conversation identifier.

partner_LU_name (input)
Specifies the name of the remote LU at which the remote program is located.
This LU name is any name by which the local LU knows the remote LU for
purposes of allocating a conversation.

partner_LU_name_length (input)
Specifies the length of the partner LU name. The length can be from 1to 17
bytes.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

e CM_OK
* CM_PROGRAM_STATE_CHECK
This value indicates that the conversation is not in Initialize state.
¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_ID specifies an unassigned conversation identifier.
— The partner_LU_name_length is set to a value less than 1 or greater
than 17.
* CM_PRODUCT_SPECIFIC_ERROR
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State Changes
This call does not cause a state change.

Usage Notes
1. Specify partner_LU_name using the local system’s native encoding. CPI
Communications automatically converts the partner_LU_name from the native
encoding where necessary.

2. If a return_code other than CM_OK is returned on the call, the partner_LU_name
and partner_LU_name_length conversation characteristics are unchanged.

Related Information
“Side Information” on page 15 and note 2 of Table 7 on page 153 provide further
discussion of the partner_LU_name conversation characteristic.

“Automatic Conversion of Characteristics” on page 20 provides further information
on the automatic conversion of the partner_LU_name parameter.
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Set Prepare_To_Receive_Type (CMSPTR)
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Format
CALL CMSPTR(conversation_ID,
prepare_to_receive_type,
return_code)
Parameters

Set_Prepare_To_Receive_Type (CMSPTR) is used by a program to set the
prepare_to_receive_type characteristic for a conversation. This call overrides the
value that was assigned by the Initialize_Conversation or Accept_Conversation call.

conversation_ID (input)
Specifies the conversation identifier.

prepare_to_receive_type (input)
Specifies the type of prepare-to-receive processing to be performed for this
conversation. The prepare_to_receive_type variable can have one of the
following values:

* CM_PREP_TO_RECEIVE_SYNC_LEVEL

Perform the prepare-to-receive based on one of the following s

settings:

— If sync_level is set to CM_NONE, execute the function of the Flush call
and enter Receive state.

— If sync_level is set to CM_CONFIRM, execute the function of the Confirm
call and if successful (as indicated by a return code of CM_OK on the
Prepare_To_Receive call, or a return code of CM_OK on the Send_Data
call with send_type set to CM_SEND_AND_PREP_TO_RECEIVE), enter
Recelve state. If Confirm is not successful, the state of the conversation
is determined by the return code.

— If sync_level is set to CM_SYNC_POINT, enter Defer-Receive state until
the program issues an SAA resource recovery interface Commit or
Backout call, or until the program issues a Confirm or Flush call for this
conversation. If the Commit or Confirm call is successful or if a Flush
call is issued, the conversation then enters Receive state. If the Backout
call is successful, the conversation returns to its state at the previous
sync point. Otherwise, the state of the conversation is determined by
the return code.

CM_PREP_TO_RECEIVE_FLUSH

Execute the function of the Flush call and enter Receive state.

CM_PREP_TO_RECEIVE_CONFIRM

Execute the function of the Confirm call and if successful (as indicated by a

return code of CM_OK on the Prepare_To_Receive call, or a return code of

CM_OK on the Send_Data call with send_type set to

CM_SEND_AND_PREP_TO_RECEIVE), enter Receive state. If it is not

successful, the state of the conversation is determined by the return code.

vnc level
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return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

¢ CM_OK
e CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_iD specifies an unassigned conversation identifier.
— The prepare_to_receive_type is CM_PREP_TO_RECEIVE_CONFIRM, but the
conversation is assigned with sync_level set to CM_NONE.

— The prepare_to_receive_type is set to an undefined value.
e CM_PRODUCT_SPECIFIC_ERROR

State Changes
This call does not cause a state change.

Usage Notes
If a return_code other than CM_OK is returned on the call, the
prepare_to_receive_type conversation characteristic is unchanged.
Related Information

“Prepare_To_Receive (CMPTR)” on page 93 provides a discussion of how the
prepare_to_receive_type is used.

“Example 5: The Receiving Program Changes the Data Flow Direction” on page 44
shows an example program using the Prepare_To_Receive call.
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Set_Receive_Type (CMSRT)
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Set_Receive_Type (CMSRT) is used by a program to set the receive_type
characteristic for a conversation. Set_Receive_Type overrides the value that was
assigned by the Initialize_Conversation or Accept_Conversation calls.

Format
CALL CMSRT(conversation_ID,
receive_type,
return_code)
Parameters

conversation_ID (input)
Specifies the conversation identifier.

receive_type (input)
Specifies the type of receive to be performed. The receive_type variable can
have one of the following values:
* CM_RECEIVE_AND_WAIT

The Receive call is to wait for information to arrive on the specified

conversation. If information is already available, the program receives it
without waiting.

¢ CM_RECEIVE_IMMEDIATE
The Receive call is to receive any information that is available from the
specified conversation, but is not to wait for information to arrive.
return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:
* CM_OK
¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:

— The conversation_ID specifies an unassigned conversation identifier.
— The receive_type specifies an undefined value.
¢ CM_PRODUCT_SPECIFIC_ERROR

State Changes
This call does not cause a state change.

Usage Notes

If a return_code other than CM_OK is returned on the call, the receive_type
conversation characteristic is unchanged.
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Related Information
“Receive (CMRCV)” on page 97 provides a discussion of how the receive_type
characteristic is used.

“Example 3: The Sending Program Changes the Data Flow Direction” on page 40

provides a discussion of how a program can use Set_Receive_Type with a value of
CM_RECEIVE_IMMEDIATE.
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Set_Return_Control (CMSRC)
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Set_Return_Control (CMSRC) is used to set the return_control characteristic for a
given conversation. Set_Return_Control overrides the value that was assigned with
the Initialize_Conversation call.
Note: A program cannot issue the Set_Return_Control call after an Allocate has
been issued for a conversation. Only the program that initiates the conversation
(with the Initialize_Conversation call) can issue this call.
Format
CALL CMSRC(conversation_ID,
return_control,
return_code)
Parameters

conversation_ID (input)
Specifies the conversation identifier.

return_control (input)
Specifies when a program receives control back after issuing a call to Allocate.

The return conirol can hava one of the follny
18 Felurn_coniros can nave one {1ie

wmina valuee:
O7 tNe 1C:0WINgG va:ues:

¢ CM_WHEN_SESSION_ALLOCATED

Allocate a session for the conversation before returning control to the

program.

CM_IMMEDIATE

Allocate a session for the conversation if a session is immediately available

and return control to the program with one of the following return codes

indicating whether or not a session is allocated.

— A return code of CM_OK indicates a session was immediately available
and has been allocated for the conversation. A session is immediately
available when it is active; the session is not allocated to another
conversation; and the local LU is the contention winner for the session.

— A return code of CM_UNSUCCESSFUL indicates a session is not
immediately available. Allocation is not performed.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

CM_OK

CM_PROGRAM_STATE_CHECK

This value indicates that the conversation is not in Initialize state.
CM_PROGRAM_PARAMETER_CHECK

This value indicates one of the following:

— The conversation_ID specifies an unassigned conversation identifier.
— The return_control specifies an undefined value.
CM_PRODUCT_SPECIFIC_ERROR
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State Changes

Usage Notes

Related Information
“Allocate (CMALLC)” on page 67 provides more discussion on the use of the
return_control characteristic in allocating a conversation.

This call does not cause a state change.

1. An allocation error resulting from the local LU’s failure to obtain a session for

the conversation is reported on the Allocate call. An allocation error resulting
from the remote LU’s rejection of the allocation request is reported on a
subsequent conversation call.

. Two LUs connected by a session may both attempt to allocate a conversation on

the session at the same time. This is called contention. Contention is resolved
by making one LU the contention winner of the session and the other LU the
contention loser of the session. The contention-winner LU allocates a
conversation on a session without asking permission from the contention-loser
LU. Conversely, the contention-loser LU requests permission from the
contention-winner LU to allocate a conversation on the session, and the
contention-winner LU either grants or rejects the request. For further
information, see SNA Transaction Programmer’s Reference Manual for LU Type
6.2.

Contention may result in a CM_UNSUCCESSFUL return code for programs
specifying CM_IMMEDIATE.

. If a return_code other than CM_OK is returned on the call, the return_control

conversation characteristic is unchanged.

138 SAA CPI Communications Reference



Set_Send_Type (CMSST)
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Set_Send_Type (CMSST) is used by a program to set the send_type characteristic
for a conversation. Set_Send_Type overrides the value that was assigned with the
Initialize_Conversation or Accept_Conversation call.

Format

CALL CMSST(conversation_ID,

send_type,
return_code)

Parameters

conversation_ID (input)
Specifies the conversation identifier.

send_type (input)
Specifies what, if any, information is to be sent to the remote program in
addition to the data supplied on the Send_Data call, and whether the data is to
be sent immediately or buffered.

The send_type variable can have one of the following values:

CM_BUFFER_DATA

No additional information is to be sent to the remote program. Further, the
supplied data might not be sent immediately but, instead, might be buffered
until a sufficient quantity is accumulated.

CM_SEND_AND_FLUSH

No additional information is to be sent to the remote program. However, the
supplied data is sent immediately rather than buffered. Send_Data with
send_type set to CM_SEND_AND_FLUSH is functionally equivalent to a
Send_Data with send_type set to CM_BUFFER_DATA followed by a Flush call.
CM_SEND_AND_CONFIRM

The supplied data is to be sent to the remote program immediately, along
with a request for confirmation. Send_Data with send_type set to
CM_SEND_AND_CONFIRM is functionally equivalent to Send_Data with
send_type set to CM_BUFFER_DATA followed by a Confirm call.
CM_SEND_AND_PREP_TO_RECEIVE

The supplied data is to be sent to the remote program immediately, along
with send control of the conversation. Send_Data with send_type set to
CM_SEND_AND_PREP_TO_RECEIVE is functionally equivalent to Send_Data
with send_type set to CM_BUFFER_DATA followed by a Prepare_To_Receive
call.

CM_SEND_AND_DEALLOCATE

The supplied data is to be sent to the remote program immediately, along
with a deallocation notification. Send_Data with send_type set to
CM_SEND_AND_DEALLOCATE is functionally equivalent to Send_Data with
send_type set to CM_BUFFER_DATA followed by a call to Deallocate.
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return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

* CM_OK
¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_iD specifies an unassigned conversation identifier.
— The send_type is set to CM_SEND_AND_CONFIRM and the conversation is
assigned with sync_level set to CM_NONE.
— The send_type specifies an undefined value.
¢ CM_PRODUCT_SPECIFIC_ERROR

State Changes
This call does not cause a state change.

Usage Notes

If a return_code other than CM_OK is returned on the call, the send_type
conversation characteristic is unchanged.

Related Information

“Send_Data (CMSEND)” on page 107 provides a discussion of how the send_type
characteristic is used by Send_Data.

The same function of a call to Send_Data with different values of the send_type
conversation characteristic in effect can be achieved by combining Send_Data with
other calls:

* “Flush (CMFLUS)” on page 88
“Confirm (CMCFM)” on page 70
“Prepare_To_Receive (CMPTR)” on page 93

“Deallocate (CMDEAL)” on page 75

“Example 5. The Receiving Program Changes the Data Flow Direction” on page 44
shows an example program flow using the Set_Send_Type call.
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Set_Sync_Level (CMSSL)

Set_Sync_Level (CMSSL) is used by a program to set the sync_level characteristic
for a given conversation. The sync_level characteristic is used to specify the level
of synchronization processing between the two programs. It determines whether
the programs support no synchronization, confirmation-level synchronization (using
the Confirm and Confirmed CPI Communications calls), or sync-point-level
synchronization (using SAA resource recovery interface calls). Set_Sync_Level
overrides the value that was assigned with the Initialize_Conversation call.

Note: A program cannot use the Set_Sync_Level call after an Allocate has been
issued. Only the program that initiates a conversation (using the

MVS VM 0S/400 0S/2 IMS CiCs
X X X X X X
Initialize_Conversation call) can issue this call.
Format
CALL CMSSL(conversation_ID,
sync_level,
return_code)
Parameters

conversation_ID (input)
Specifies the conversation identifier.

sync_lével (input)
Specifies the synchronization level that the local and remote programs can use
on this conversation. The sync_level can have one of the following values:

* CM_NONE
The programs will not perform confirmation or sync point processing on this
conversation. The programs will not issue any calls or recognize any
returned parameters relating to synchronization.

¢ CM_CONFIRM
The programs can perform confirmation processing on this conversation.
The programs can issue calls and recognize returned parameters relating to
confirmation.

* CM_SYNC_POINT
The programs can perform sync point processing on this conversation. The
programs can issue SAA resource recovery interface calls and will
recognize returned parameters relating to resource recovery interface
processing. The programs can also perform confirmation processing.

The CM_SYNC_POINT value is not valid on CICS, IMS, MVS, 0S/2, or 0S/400
systems.

return_code (output)

Specifies the result of the call execution. The return_code variable can have
one of the following values:

e CM_OK
¢ CM_PROGRAM_STATE_CHECK
This value indicates that the conversation is not in Initialize state.
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¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_ID specifies an unassigned conversation identifier.
— The sync_level is set to an undefined value.
— The sync_level is set to CM_NONE and send_type is set to
CM_SEND_AND_CONFIRM.
— The sync_level is set to CM_NONE and prepare_to_receive_type is set to
CM_PREP_TO_RECEIVE_CONFIRM.
— The sync_level is set to CM_NONE and deallocate_type is set to
CM_DEALLOCATE_CONFIRM.
— The sync_level is set to CM_SYNC_POINT and the local system does not
support the SAA resource recovery interface.
— The sync_level is set to CM_SYNC_POINT and deallocate_type is set to
CM_FLUSH or CM_CONFIRM.
e CM_PRODUCT_SPECIFIC_ERROR

State Changes
This call does not cause a state change.

Usage Notes
If a return_code other than CM_OK is returned on the call, the sync_level
conversation characteristic is unchanged.

Related Information
“Confirm (CMCFM)” on page 70 and “Confirmed (CMCFMD)” on page 73 provide
further information on confirmation processing.

“Example 4: Validation and Confirmation of Data Reception” on page 42 and

“Example 8: Sending Program Issues a Commit” on page 50 show how to use the
Set_Sync_Level call and how to perform confirm and sync point processing.
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Set_TP_Name (CMSTPN)
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Set_TP_Name (CMSTPN) is used by a program to set the TP_name characteristic for
a given conversation. Set_TP_Name overrides the current value, which was
originally acquired from the side information using the sym_dest_name. See “Side
Information” on page 15 for more information.

This call does not change the value of TP_name in the side information.
Set_TP_Name only changes the TP_name characteristic for this conversation.

Note: A program cannot issue Set_TP_Name after an Allocate is issued. Only a
program that initiates a conversation (using the Initialize_Conversation call) can
issue this call.

Format

CALL CMSTPN(conversation_ID,
TP_name,
TP_name_length,
return_code)

Parameters
conversation_ID (input)
Specifies the conversation identifier.

TP_name (input)
Specifies the name of the remote program. A program with the appropriate
privilege can specify the name of an SNA service transaction program.

TP_name_length (input)
Specifies the length of TP_name. The length can be from 1 to 64 bytes.

return_code (output)
Specifies the result of the call execution. The refurn_code can have one of the
following values:

¢ CM_OK
e CM_PROGRAM_STATE_CHECK
This value indicates that the conversation is not in Initialize state.
¢ CM_PROGRAM_PARAMETER_CHECK
This value indicates one of the following:
— The conversation_ID specifies an unassigned conversation identifier.
— The TP_name_length specifies a value less than 1 or greater than 64.
e CM_PRODUCT_SPECIFIC_ERROR

State Changes
This call does not cause a state change.
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Usage Notes
1. Specify TP_name using the local system’s native encoding. CPI
Communications automatically converts the TP_name from the native encoding
to EBCDIC encoding where necessary.

2. If a return_code other than CM_OK is returned on the call, the TP_name and
TP_name_length conversation characteristics are unchanged.

3. The TP_name specified on this call must be formatted according to the naming
conventions of the partner system.

Related Information
See “SNA Service Transaction Programs” on page 183 for more information on
privilege and service transaction programs.

“Side Information” on page 15 and notes 2 and 5 of Table 7 on page 153 provide
further discussion of the TP_name conversation characteristic.

“Automatic Conversion of Characteristics” on page 20 provides further information
on the automatic conversion of the TP_name parameter.
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Test_Request_To_Send_Received (CMTRTS)
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Test_Request_To_Send_Received (CMTRTS) is used by a program to determine
whether a request-to-send notification has been received from the remote program
for the specified conversation.

Format

CALL CMTRTS(conversation_ID,

request_to_send_received,
return_code)

Parameters

conversation_ID (input)
Specifies the conversation identifier.

request_to_send_received (output)
Specifies the variable containing an indication of whether or not a
request-to-send notification has been received. The request_to_send_received
variable can have one of the following values:

* CM_REQ_TO_SEND_RECEIVED

A request-to-send notification has been received from the remote program.
The remote program has issued Request_To_Send, requesting the local
program to place its end of the conversation in Receive state, which will
place the remote program’s end of the conversation in Send state.
CM_REQ_TO_SEND_NOT_RECEIVED

A request-to-send notification has not been received.

Note: Unless return_code is set to CM_OK, the value of
request_to_send_received is not meaningful.

return_code (output)
Specifies the result of the call execution. The return_code variable can have
one of the following values:

CM_OK

CM_PROGRAM_STATE_CHECK

— This value indicates that the conversation is not in Send, Receive,
Send-Pending, Defer-Receive, or Defer-Deallocate state.

— For a conversation with sync_level set to CM_SYNC_POINT, the program
may be in the Backout-Required condition. The
Test_Request_To_Send_Received call is not allowed while the program
is in this condition.

CM_PROGRAM_PARAMETER_CHECK

This value indicates that the conversation_ID specifies an unassigned

conversation identifier.

CM_PRODUCT_SPECIFIC_ERROR
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State Changes
This call does not cause a state change.

Usage Notes
1. When the local LU receives the request-to-send notification, it retains the

notification until the local program issues a call (such as
Test_Request_To_Send_Received) with the request_to_send_received
parameter. It will retain only one request-to-send notification at a time (per
conversation). Additional notifications are discarded until the retained
notification is indicated to the local program. Therefore, a remote program may
issue the Request_To_Send call more times than are indicated to the local
program.

2. After the retained notification is indicated to the local program via the
request_to_send_received parameter, the local LU discards the notification.

Related Information
“Request_To_Send (CMRTS)” on page 105 provides further discussion of the
request-to-send function.
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Appendix A.

Variables and Characteristics

For the variables and characteristics used throughout this book, this appendix
provides the following items:

e A chart showing the values that variables and characteristics can take. The
valid pseudonyms and corresponding integer values are provided for each
variable and characteristic.

e The character sets used by CPI Communications.

¢ The data definitions for types and lengths of all CPl Communications
characteristics and variables.

Pseudonyms and Integer Values

As explained in “Naming Conventions — Calls and Characteristics, Variables and
Values” on page 22, the values for variables and conversation characteristics have
been shown as pseudonyms rather than integer values. For example, instead of
stating that the variable return_code is set to an integer value of 0, the book shows
the return_code being set to a pseudonym value of CM_OK. Table 5 on page 148
provides a mapping from valid pseudonyms to integer values for each variable and
characteristic.

Pseudonyms can also be used for integer values in program code by making use of
equate or define statements. CPI Communications provides sample pseudonym
files for each of the SAA ianguages. See the appropriate operating environment
appendix for the names of the pseudonym files, and see Appendix L, “Pseudonym
Files” on page 335 for sample pseudonym files for all of the SAA CPI languages.
See Appendix K, “Sample Programs” on page 323 for an example of how a
pseudonym file is used by a COBOL program.

Note: Because the return_code variable is used for all CPI Communications calls,
Appendix B, “Return Codes” provides a more detailed description of its values, in
addition to the list of values provided here.
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Table 5 (Page 1 of 2). Variables/Characteristics and Their Possible Values

Variable or Characteristic Pseudonym Values Integer
Name Values
conversation_state CM_INITIALIZE_STATE 2
CM_SEND_STATE 3
CM_RECEIVE_STATE 4
CM_SEND_PENDING_STATE 5
CM_CONFIRM_STATE 6
CM_CONFIRM_SEND_STATE 7
CM_CONFIRM_DEALLOCATE_STATE 8
CM_DEFER_RECEIVE_STATE 9
CM_DEFER_DEALLOCATE_STATE 10
CM_SYNC_POINT_STATE 11
CM_SYNC_POINT_SEND_STATE 12
CM_SYNC_POINT_DEALLOCATE_STATE 13
conversation_type CM_BASIC_CONVERSATION 0
CM_MAPPED_CONVERSATION 1
data_received CM_NO_DATA_RECEIVED 0
CM_DATA_RECEIVED 1
CM_COMPLETE_DATA_RECEIVED 2
CM_INCOMPLETE_DATA_RECEIVED 3
deallocate_type CM_DEALLOCATE_SYNC_LEVEL 0
CM_DEALLOCATE_FLUSH 1
CM_DEALLOCATE_CONFIRM 2
CM_DEALLOCATE_ABEND 3
error_direction CM_RECEIVE_ERROR 0
CM_SEND_ERROR 1
fill CM_FILL_LL 0
CM_FILL_BUFFER 1
prepare_to_receive_type CM_PREP_TO_RECEIVE_SYNG_LEVEL 0
CM_PREP_TO_RECEIVE_FLUSH 1
CM_PREP_TO_RECEIVE_CONFIRM 2
receive_type CM_RECEIVE_AND_WAIT 0
CM_RECEIVE_IMMEDIATE 1
request_to_send_received CM_REQ_TO_SEND_NOT_RECEIVED 0
CM_REQ_TO_SEND_RECEIVED 1
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Table 5 (Page 2 of 2). Variables/Characteristics and Their Possible Values

Varlable or Characteristic Pseudonym Values Integer
Name Values
return_code CM_OK 0
CM_ALLOCATE_FAILURE_NO_RETRY 1
CM_ALLOCATE_FAILURE_RETRY 2
CM_CONVERSATION_TYPE_MISMATCH 3
CM_PIP_NOT_SPECIFIED_CORRECTLY 5
CM_SECURITY_NOT_VALID 6
CM_SYNC_LVL_NOT_SUPPORTED_LU 7
CM_SYNC_LVL_NOT_SUPPORTED_PGM 8
CM_TPN_NOT_RECOGNIZED 9
CM_TP_NOT_AVAILABLE_NO_RETRY 10
CM_TP_NOT_AVAILABLE_RETRY 11
CM_DEALLOCATED_ABEND 17
CM_DEALLOCATED_NORMAL 18
CM_PARAMETER: ERROR 19
CM_PRODUCT_SPECIFIC_ERROR 20
CM_PROGRAM_ERROR_NO_TRUNC 21
CM_PROGRAM_ERROR_PURGING 22
CM_PROGRAM_ERROR_TRUNC 23
CM_PROGRAM_PARAMETER_CHECK 24
CM_PROGRAM_STATE_CHECK 25
CM_RESOURCE_FAILURE_NO_RETRY 26
CM_RESOURCE_FAILURE_RETRY 27
CM_UNSUCCESSFUL 28
CM_DEALLOCATED_ABEND_SVC 30
CM_DEALLOCATED_ABEND_TIMER 31
CM_SVC_ERROR NC TRUNC 32
CM_SVC_ERROR_PURGING 33
CM_SVC_ERROR_TRUNC 34
CM_TAKE_BACKOUT 100
CM_DEALLOCATED_ABEND_BO 130
CM_DEALLOCATED_ABEND_SVC_BO 131
CM_DEALLOCATED_ABEND_TIMER_BO 132
CM_RESOURCE_FAIL_NO_RETRY_BO 133
CM_RESOURCE_FAILURE_RETRY_BO 134
CM_DEALLOCATED_NORMAL_BO 135
return control CM_WHEN_SESSION_ALLOCATED 0
- CM_IMMEDIATE 1
send_type CM_BUFFER_DATA 0
CM_SEND_AND_FLUSH 1
CM_SEND_AND. CONFIRM 2
CM_SEND_AND_PREP_TO_RECEIVE 3
CM_SEND_AND_DEALLOCATE 4
status_received CM_NO_STATUS_RECEIVED 0
CM_SEND_RECEIVED 1
CM_CONFIRM_RECEIVED 2
CM_CONFIRM_SEND_RECEIVED 3
CM_CONFIRM_DEALLOC_RECEIVED 4
CM_TAKE_COMMIT 5
CM_TAKE_COMMIT_SEND 6
CM_TAKE_COMMIT_DEALLOCATE 7
sync_level CM_NONE 0
CM_CONFIRM 1
CM_SYNC_POINT 2
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Character Sets

CPI Communications makes use of character strings composed of characters from
one of the following character sets:

e Character set 01134, which is composed of the uppercase letters A through Z
and numerals 0-9.

¢ Character set 00640, which is composed of the uppercase and lowercase letters
A through Z, numerals 0-9, and 20 special characters.

These character sets, along with graphic representations, are provided in Table 6.
See SNA Formats for more information on character sets.

Table 6 (Page 1 of 2). Character Sets 01134 and 00640

Graphic Description Character Set

01134 00640

Blank

Period

Less than sign
Left parenthesis
Plus sign
Ampersand
Asterisk

Right parenthesis
Semicolon

Dash
Slash

, Comma
% Percent sign
_ Underscore
> Greater than sign
? Question mark

~ * Q0 4 ~ A -

~ 1 -

: Colon

! Single quote
Equal sign
Double quote
Lowercase a
Lowercase b
Lowercase ¢
Lowercase d
Lowercase e
Lowercase f
Lowercase g
Lowercase h
Lowercase i
Lowercase j
Lowercase k
Lowercase |
Lowercase m
Lowercase n
Lowercase o
Lowercase p
Lowercase q
Lowercase r
Lowercase s

3

HXXXXEXXXXAHXXEXXXXXHXXXXXXXXXXXXXXXXXXXXXXXX

"~ 0TV O3 —X—=—-TQ--0Q0O0TH

150 SAA CPI Communications Reference



Variable Definitions

Table 6 (Page 2 of 2). Character Sets 01134 and 00640

Graphic Description Character Set
01134 00640

Lowercase t
Lowercase u
Lowercase v
Lowercase w
Lowercase x
Lowercase y
Lowercase z
Uppercase A
Uppercase B
Uppercase C
Uppercase D
Uppercase E
Uppercase F
Uppercase G
Uppercase H
Uppercase |
Uppercase J
Uppercase K
Uppercase L
Uppercase M
Uppercase N
Uppercase O
Uppercase P
Uppercase Q
Uppercase R
Uppercase S
Uppercase T
Uppercase U
Uppercase V
Uppercase W
Uppercase X
Uppercase Y
Uppercase Z
Zero

One

Two

Three

Four

Five

Six

Seven

Eight

Nine

OCONOPITARONLON<KXSE<CAHVWIODUTVOZZIrXe—IOTMUOWPNK X S < C ~
XXX XXXAXXXXXXXXXXXXXXIXAEXAEXXNXNXNXXNNXIMNNXNNMNXNNXNXNXNXNXNXNX

XXX AEXXXXXXXXXXXXXXXXXXXXXXXXXXNXXXNXNXX
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Variable Types

CPI Communications makes use of two variable types, integer and character string.
Table 7 on page 153 defines the type and length of variables used in this document.
Variable types are described below.

Integers
The integers are signed, non-negative integers. Their length is provided in bits.

Character Strings
Character strings are composed of characters taken from one of the character sets
discussed in “Character Sets” on page 150, or, in the case of buffer, are bytes with
no restrictions (that is, a string composed of characters from X'00' to X'FF').

Note: The name “character string” as used in this manual should not be confused
with “character string” as used in the C programming language. No further
restrictions beyond those described above are intended.

The character-string length represents the number of characters a character string
can contain. CPI Communications defines two lengths for some character-string
variables:

¢ Minimum specification length: the minimum number of characters that a
program can use to specify the character string. For some character strings,
the minimum specification length is zero. A zero-length character string on a
call means the character string is omitted, regardiess of the length of the
variable that contains the character string (see the notes for Table 7 on
page 153).

¢ Maximum specification length: the maximum number of characters that a
transaction program can use to specify a character string. All products can
send or receive the maximum specification length for the character string.

For example, the character-string length for Jog_data is listed as 0-512 bytes, where
0 is the minimum specification length and 512 is the maximum specification length.

If the variable to which a character string is assigned is longer than the character
string, the character string is left-justified within the variable and the variable is
filled out to the right with space characters (also referred to as blank characters).
Space characters, if present, are not part of the character string.

If the character string is formed from the concatenation of two or more individual
character strings, such as discussed in note 4 on page 154 for the
partner_LU_name, the concatenated character string as a whole is left-justified
within the variable and the variable is filled out to the right with space characters.
Space characters, if present, are not part of the concatenated character string.

152 SAA CPI Communications Reference



Variable Definitions

Table 7. Variable Types and Lengths

Variable Variable Type Character Set Length
buffer 1 Character no restriction 0-32767
string bytes
conversation_ID Character no restriction 8 bytes
string
conversation_state Integer N/A 32 bits
conversation_type Integer N/A 32 bits
data_received Integer N/A 32 bits
deallocate_type Integer N/A 32 bits
error_direction Integer N/A 32 bits
fill Integer N/A 32 bits
log_data 2 Character 00640 0-512
string bytes
log_data_length Integer N/A 32 bits
mode_name 2,3,7 Character 01134 0-8 bytes
string
mode_name_length Integer N/A 32 bits
partner_LU _name 2,3, 4 Character 01134 117
string bytes
partner_LU_name_length Integer N/A 32 bits
prepare_io_receive_type integer N/A 32 bits
receive_type Integer N/A 32 bits
received_length Integer N/A 32 bits
request_to_send_received Integer N/A 32 bits
requested_length Integer N/A 32 bits
return_code Integer N/A 32 bits
return_control Integer N/A 32 bits
send_length Integer N/A 32 bits
send_type Integer N/A 32 bits
status_received Integer N/A 32 bits
sym_dest_name 2,6 Character 01134 8 bytes
string
sync_level Integer N/A 32 bits
TP_name 2.5 Character 00640 1-64
string bytes
TP_name_length Integer N/A 32 bits
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Notes:

1. When a transaction program is in conversation with another transaction
program executing in an unlike environment (for example, an
EBCDIC-environment program in conversation with an ASCll-environment
program), buffer may require conversion from one encoding to the other. This
conversion is the responsibility of the transaction program and is not currently
provided by CPi Communications.

2. Specify these fields using the native encoding of the local system. When
appropriate, CPl Communications automatically converts these fields to their
EBCDIC representations when they are used as input parameters in a
non-EBCDIC environment. When CPI Communications returns these fields to
the program (for instance, as output parameters on one of the Extract calls),
they are returned in the native encoding of the local system. See “Automatic
Conversion of Characteristics” on page 20 for more information on automatic
conversion of these fields.

3. Because the mode_name and partner_LU_name characteristics are output
parameters on their respective Extract calls, the variables used to contain the
output character strings should be defined with a length equal to the maximum
specification length.

Note: Although IBM LU 6.2 product implementations use character set 00640 for
. the mode_name and partner_LU_name fields, it is recommended that
character set 01134, which is a subset of character set 00640, be used
instead to enhance program portability.

The IMS and MVS implementations of CPl Communications allow use of the $,
@, and # national characters in the mode_name and partner_LU_name fields
and restrict the first character in these fields to an alphabetic or national
character.

The 0S/2 implementation allows specification of either an alias or network
name for the partner_LU_name variable. OS/2 distinguishes the specification of
an alias name from a network name based on the absence or presence of the
period character in the name. See Appendix H, “CPl Communications on 0S/2”
on page 201 for more information about alias and network names used with
0s/2.

4. The partner_LU_name can be of two varieties:

¢ A character string composed solely of characters drawn from character set
01134

e A character string consisting of two character strings composed of
characters drawn from character set 01134. The two character strings are
concatenated together by a period (the period is not part of character set
01134). The left-hand character string represents the network ID, and the
right-hand character string represents the network LU name. The period is
not part of the network ID or the network LU name. Neither network ID nor
network LU name may be longer than eight bytes.

The use of the period defines which variety of partner_LU_name is being used.
On VM, a space is used as a delimiter instead of a period.
5. The following usage notes apply when specifying the TP_name:
e The space character is not allowed in TP_name.

o When communicating with non-CPlI Communications programs, the
TP_name can use characters other than those in character set 00640. See
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Appendix D, “CPl Communications and LU 6.2” on page 181 and “SNA
Service Transaction Programs” on page 183 for details.

e On IMS and MVS systems, IBM recommends that the asterisk (*) be avoided
in TP names because it causes a