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About this information

This information supports z/0S® (5650-Z0S).

APPC/MVS is an implementation of IBM's Advanced Program-to-Program Communication (APPC) in the
MVS operating system. APPC/MVS allows MVS application programs to communicate on a peer-to-peer
basis with other application programs on the same z/0S system, different z/OS systems, or different
operating systems including Microsoft Windows®, Sun Solaris, AIX®, 0S/400° 0S/2, and VM in an SNA
network. These communicating programs, known as transaction programs or TPs, together form
cooperative processing applications that can exploit the strengths of different computer architectures.
Whenever the term program is used in this information, it means transaction program, unless otherwise
stated.

In this information, the term transaction program refers to a program scheduled by the APPC/MVS
transaction scheduler (ASCH) or to any other program, running in an MVS address space, that uses
APPC/MVS services. The term transaction is not restricted to programs scheduled by the APPC/MVS
transaction scheduler, or to programs using APPC/MVS services.

Note that APPC/MVS transaction programs are parts of cooperative processing applications and are
distinct from, but coexistent and compatible with, CICS® and IMS transaction processing applications.

This publication contains the general information necessary to plan, configure, activate, customize, and
maintain APPC/MVS. When more detailed or related information exists elsewhere, this publication
references other publications.

See z/0S Planning for Installation for information about how to install the software products that are
necessary to run APPC/MVS.

Who should use this information
This information is for the following people:
« System programmers responsible for setting up an APPC network that includes APPC/MVS.

« APPC administrators who define transaction programs to APPC/MVS
« Security administrators responsible for the security of APPC transaction programs.

How to use this information

All users of this information should read Chapter 1, “Introduction to APPC/MVS,” on page 3 to
familiarize themselves with APPC as it is implemented in MVS. Chapter 2, “Planning Overview,” on page
19 introduces program management, session management, security management and operations for
APPC/MVS. This publication describes each of these management areas as follows:

 Part 2, “Program management,” on page 25

— Chapter 3, “Scheduling Transaction Programs,” on page 27 describes the special scheduling
considerations for APPC/MVS transaction programs.

— Chapter 4, “Defining Scheduling Characteristics with ASCHPMxx,” on page 43 describes how to use
the ASCHPMxx parmlib member to define scheduling characteristics for transaction programs that
use the APPC/MVS transaction scheduler.

— Chapter 5, “Controlling the Execution of Transaction Programs,” on page 55 describes how to define
transaction programs to MVS through TP profiles and side information.

— Chapter 6, “Using the APPC/MVS Administration Utility,” on page 73 describes how to use the
APPC/MVS administration utility to define TP profiles and side information.

— Chapter 7, “Using the APPC/MVS Administration Dialog,” on page 83 describes the panel interface
used in the APPC/MVS administration dialog, which defines TP profiles and side information.

« Part 3, “Session management,” on page 93
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- Chapter 8, “Planning Sessions,” on page 95 describes defining sessions using VTAM® in an SNA
network.

— Chapter 9, “Controlling Configuration through APPCPMxx,” on page 121 tells how to use the
APPCPMxx parmlib member to define APPC/MVS local LUs and their session characteristics.

« Part 4, “Security management,” on page 131

— Chapter 10, “Setting up Network Security,” on page 133 describes how to use RACF® to set up APPC
network security.

 Part 5, “System management,” on page 183

— Chapter 11, “Operating APPC/MVS,” on page 185 describes how to use MVS operator commands to
initialize and maintain APPC/MVS.

— Chapter 12, “APPC/MVS Measurement and Tuning,” on page 207 describes how to set up
performance groups for APPC, measure how APPC work performs in the system, and then tune
various aspects of the system to optimize how APPC uses system resources.

 Part 6, “Installation checklists,” on page 221

— Chapter 13, “Installing an APPC Application,” on page 223 describes the basic installation
requirements for installing APPC, including the requirements for installing a TP that initiates an
outbound request and for installing a TP that responds to an inbound request.

The last section contains installation information and includes an install checklist for two types of
transaction programs. Items in the checklist refer back to previous sections in the publication for details.

Where to find more information

Where necessary, this publication references information in other publications, using the shortened
version of the publication title. For complete titles and order numbers of the publications for all products
that are part of z/OS, see z/0S Information Roadmap. The following table lists the titles and order
numbers of publications for other IBM® products.

Short Title Used in This

publication Title Order Number

AS/400 APPC Programmer's | AS/400 Communications: Advanced Program-to- SC41-8189

Guide Program Communication Programmer's Guide

CPI-C Reference Common Programming Interface Communications SC26-4399
Reference

0S5/400 Communications AS/400 Communications: Operating System/400° SC41-0001

Configuration Reference Communications Configuration Reference

SNA Formats SNA Formats GA27-3136

SNA LU 6.2 Reference: Peer | SNA Network Architecture LU 6.2 Reference: Peer SC31-6808

Protocols Protocols

SNA Network Product SNA Network Product Formats LY43-0081

Formats

SNA Technical Overview SNA Technical Overview GC30-3073

SNA Transaction SNA Transaction Programmer's Reference Document for | SC31-6808

Programmer's Reference LU 6.2

Document for LU 6.2

VM

VM/ESA Connectivity VM/ESA Connectivity SC24-5756
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How to send your comments to IBM

We invite you to submit comments about the z/OS product documentation. Your valuable feedback helps
to ensure accurate and high-quality information.

Important: If your comment regards a technical question or problem, see instead “If you have a technical
problem” on page xix.

Submit your feedback by using the appropriate method for your type of comment or question:

Feedback on z/0S function

If your comment or question is about z/0S itself, submit a request through the IBM RFE Community
(www.ibm.com/developerworks/rfe/).

Feedback on IBM Knowledge Center function
If your comment or question is about the IBM Knowledge Center functionality, for example search
capabilities or how to arrange the browser view, send a detailed email to IBM Knowledge Center
Support at ibmkc@us.ibm.com.

Feedback on the z/0S product documentation and content
If your comment is about the information that is provided in the z/OS product documentation library,
send a detailed email to mhvrcfs@us.ibm.com. We welcome any feedback that you have, including
comments on the clarity, accuracy, or completeness of the information.

To help us better process your submission, include the following information:

« Your name, company/university/institution name, and email address

 The following deliverable title and order number: z/OS MVS Planning: APPC/MVS Management,
SA23-1388-40

« The section title of the specific information to which your comment relates
« The text of your comment.

When you send comments to IBM, you grant IBM a nonexclusive authority to use or distribute the
comments in any way appropriate without incurring any obligation to you.

IBM or any other organizations use the personal information that you supply to contact you only about the
issues that you submit.
If you have a technical problem

If you have a technical problem or question, do not use the feedback methods that are provided for
sending documentation comments. Instead, take one or more of the following actions:

« Go to the IBM Support Portal (support.ibm.com).

« Contact your IBM service representative.
« Call IBM technical support.
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Summary of changes

This information includes terminology, maintenance, and editorial changes. Technical changes or
additions to the text and illustrations for the current edition are indicated by a vertical line to the left of
the change.

Summary of changes for z/0S MVS Planning: APPC/MVS Management for
Version 2 Release 4 (V2R4)

The following content is new, changed, or no longer included in V2R4.

New
The following new information is added in this publication:

None.

Changed
The following information is changed in this publication:
- June 2020 refresh

« Updated the default of the HALTNEW value of the CONVMAX action parameter. For more information,
see “Maximum number of APPC active conversations” on page 218.

Summary of changes for z/0OS MVS Planning: APPC/MVS Management for
Version 2 Release 3 (V2R3)

This information contains no technical changes for this release.
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Introduction to APPC/MVS

Chapter 1. Introduction to APPC/MVS

References:

« SNA Network Concepts and Products
« CPI-C Reference

APPC Overview

Advanced Program-to-Program Communication (APPC) is an implementation of the Systems Network
Architecture (SNA) LU 6.2 protocol on a given system. APPC allows interconnected systems to
communicate and share the processing of programs.

How APPC Relates to SNA, LU 6.2, VTAM, and CPI-C

Many organizations require fast and accurate exchanges of data to perform their business functions, and
they depend on communication networks to facilitate such data exchange. To address data processing
and communication needs, IBM designed the SNA architecture as a guide for connecting products in a
communications network.

The SNA architecture provides formats and protocols that define a variety of physical and logical SNA
components. One such logical component, called the logical unit (LU), is responsible for handling
communication between end users and provides each end user with access to the network. SNA defines
different types of logical units to meet the needs of specific end users, whether the end user is an
application program, a stand-alone terminal, or a terminal and an operator. LU 6.2 is a type of logical unit
that is specifically designed to handle communications between application programs.

Figure 1 on page 3 depicts a logical view of an SNA network that handles communication from different
users through LUs.

user
SMA Network
i R
|
LU
i
_ ]
user LU | LU user
I I
I
LU I
user

Figure 1. Network Communications between LUs and Users

A typical SNA network consists of a diverse collection of processors or nodes. Some nodes may be
running the z/OS or VM operating systems. Using LU 6.2, an APPC application running on one of these
processors can communicate with a remote APPC application running on another processor, regardless of
the type of processor on which the remote application is running.
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A product that makes such communication possible between applications on diverse processors is Virtual
Telecommunications Access Method (VTAM). VTAM and APPC/VTAM are implementations of SNA
architecture, which direct data between programs and devices. Figure 2 on page 4 represents an SNA
network that is directing data among unlike systems.
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Figure 2. An SNA Network for Communications between Different Systems

Before data can flow over a network, the application programs that cause the exchange of data must
request communication services. For programmers who code these applications, it is desirable to use a
consistent interface to the communications services, regardless of the environment. To address the need
for a consistent interface across different environments, IBM introduced Common Programming Interface
Communications (CPI-C). CPI-C defines how applications written in high-level languages can be
integrated and ported across various platforms, such as z/0S, 0S/390, AS/400, VM/ESA, and
workstations.

The following example (Figure 3 on page 5 ) represents a network application of two transaction
programs (A and B) that use CPI Communications calls to establish the APPC type of communication
called a conversation. The conversation is directed by the CMxxxx calls, which initialize and allocate the
conversation (CMINIT and CMALLC), send and receive data (CMSEND and CMRCV), and eventually
deallocate the conversation (CMDEAL).

The sample conversation shown could represent an application in which a workstation program (Program
A) sends input to its partner in z/OS (Program B), which then processes and stores the input in a
database.
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Figure 3. CPI Communications Program Scenario

APPC Concepts and Commonly Used Terms

Before planning an APPC network, you must be familiar with certain SNA terms as used in APPC. The
APPC/MVS implementation of LU 6.2 uses the common SNA programming and network terms that follow.

Programming Terms

Transaction Program (TP)
An application program that uses APPC communication calls is a transaction program, or TP. A TP on
one system can communicate with a TP on another system to access resources on both systems. Both
TPs can be considered a single cooperative processing application that happens to reside on two
different systems.

Local TP/Partner TP
Whether a TP is a local TP or a partner TP usually depends on point of view. From the point of view of
a z/0S system, TPs residing on the system are local TPs, and TPs on remote systems are partner TPs.
However, from the point of view of the remote system, the names are reversed: the TPs that reside on
its system are local TPs and the ones on z/0S are the partner TPs.

A local TP can initiate communication with one or more partner TPs. The partner might or might not
reside on the local system. The TP does not need to know whether the partner TP is on the same
system or on a remote system.
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Other terms for TPs are inbound TP and outbound TP, which convey who establishes the
communication. An outbound TP is the one that starts a conversation and an inbound TP is the one
that responds. In Figure 3 on page 5, program A is the outbound TP and program B is the inbound TP.
On z/0S, any program that calls APPC/MVS services to start a conversation is considered an outbound
TP, while an inbound TP requires special processing by z/0OS, such as scheduling and initiation, or
processing by an APPC/MVS server.

Client TP
A client transaction program is one that requests the services of an APPC/MVS server.

APPC/MVS Server
An APPC/MVS server is an MVS application program that uses the APPC/MVS Receive_Allocate
callable service to receive allocate requests from one or more client TPs. An APPC/MVS server can
serve multiple requestors serially or concurrently.

Conversation
The communication between TPs is called a conversation. Like a telephone conversation, one TP calls
the other and they “converse,” one TP “talking” at a time, until one TP ends the conversation. The
conversation uses predefined communication services that are based on SNA-architected LU 6.2
services called verbs. These verb services are implemented in APPC/MVS as callable services.

To start (allocate) a conversation, a TP issues an allocate call that contains specific information, such
as the name of the partner TP, the LU in the network where the partner TP resides, and other network
and security information. The conversation is established when the partner TP accepts the
conversation. After a conversation is established, other calls can transfer and receive data untila TP
ends (deallocates) the conversation with a Deallocate call.

Note: The CPI Communications protocol requires an Initialize_Conversation (CMINIT) call before an
Allocate call.

Conversation_ID
A conversation_ID is an 8-byte token that the Allocate, Initialize_Conversation, Accept_Conversation,
and Receive_Allocate calls return. APPC provides the conversation_ID to uniquely identify the
conversation on subsequent APPC calls.

TP_ID
A TP_ID is a unique 8-byte token that APPC/MVS assigns to each instance of an inbound transaction
program. When multiple instances of a TP are running simultaneously under APPC/MVS, they have the
same TP name, but each has a unique TP_ID. The TP_ID can be used to trace a specific instance of a
TP in the system.

Conversation State
To ensure orderly conversations and prevent both TPs from trying to send or receive data at the same
time, APPC enforces conversation states. TPs enter specific conversation states by calling specific
APPC services, and the states determine what services the TP may call next. For example, when a
local TP allocates a conversation, the local TP is initially in send state; and when the partner TP
accepts the conversation, the partner is in receive state. As the need arises, the local TP can call a
receive service to enter receive state and put its partner in send state, allowing the partner to send
data.

Inbound/Outbound Allocate Request
An inbound allocate request is one that starts a conversation with a TP on z/0OS; an outbound allocate
request is a request to start a conversation from a local TP on z/0S.

Inbound/Outbound Conversation
Whether a conversation is inbound or outbound, similar to whether a TP is a local TP or a partner TP,
depends on point of view. From the point of view of an z/OS system, an inbound conversation
originates from a TP that issues an inbound allocate request for a TP on the z/OS system. An
outbound conversation originates from a TP on the z/OS system that issues an outbound allocate
request for its partner.

The significant difference between inbound and outbound conversations generally has to do with
whether the conversation will initiate work that requires special processing by z/0S. Inbound

6 z/0S: z/OS MVS Planning: APPC/MVS Management



Introduction to APPC/MVS

conversations might allocate local TPs on z/OS that need to be scheduled by a transaction scheduler,
or inbound conversations might need to be queued for an APPC/MVS server.

Network Terms

Logical Units (LUs) and LU 6.2
A logical unit is an SNA addressable unit that manages the exchange of data and acts as an
intermediary between an end user and the network. There are different types of logical units. Some
LU types support communication between application programs and different kinds of workstations.
Other LU types support communication between two programs. LU type 6.2 specifically supports
program-to-program communication. The actual implementation of LU 6.2 on a given system is APPC.

Local LU/Partner LU
Whether an LU is a local LU or a partner LU depends on point of view. From the point of view of an
z/0S system, LUs defined to the z/OS system are local LUs and LUs defined to remote systems are
partner LUs. However, from the point of view of the remote system, the names are reversed: the LUs
that are defined to its system are local LUs and the ones on z/0S are the partner LUs.

A partner LU might or might not be on the same system as the local LU. When both LUs are on the
same system, the LU through which communication is initiated is the local LU, and the LU through
which communication is received is the partner LU.

LUs are defined to VTAM on z/0S by APPL statements in SYS1.VTAMLST. LUs managed by APPC/MVS
must also be defined by LUADD statements in APPCPMxx parmlib members.

Physical units (PUs)
An SNA network consists of physical nodes, called physical units (PUs), which are connected by
physical data links. Typically in an APPC/MVS network, there is at least one host node (PU 5), one
communication controller node (PU 4), and any number of peripheral nodes (PU 2.0 and PU 2.1). A PU
2.0 can be either a programmable workstation or a non-programmable workstation that is configured
as a dependent LU. A dependent LU can support a single session. Because only one conversation can
flow over a session, the dependent LU can be used by only one transaction program at a time. A PU
2.1is a physical node, such as a programmable workstation, an AS/400, or other compatible
hardware, that can be configured as an independent LU. An independent LU can support multiple
sessions concurrently. With a conversation flowing over each session, the LU can be used by many
transaction programs at the same time.

Sessions
A session is a logical connection that is established or bound between two LUs of the same type. A
session acts as a conduit through which data moves between the pair of LUs.

The following figure shows how a session spans two LUs that are defined on two different systems.

session — 1
LU LU
6.2 6.2

Figure 4. A Session between Two LUs

A session can support only one conversation at a time, but one session can support many
conversations in sequence. Because sessions are reused by multiple conversations, a session is a
long-lived connection compared to a conversation.

If no session exists when a TP issues an Allocate call to start a conversation, VTAM binds a session
between the local LU and the partner LU. After a session is bound, TPs can communicate with each
other over the session in a conversation. This sending of data between a local TP and its partner
occurs until one TP ends the conversation with a Deallocate call.
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The following figure shows a single conversation between TP1 and TP2 that is occurring over a
session.

session

] LU Ly
‘TF"II ‘ 6.2 conversation 5.0 ITF‘E

Figure 5. A Conversation between Two TPs

If the hardware permits and the two LUs are configured as independent LUs, they can have multiple,
concurrent sessions called parallel sessions. When a TP from either LU issues an allocate call and
sessions exist but are being used by other conversations, an LU can request a new session unless the
defined session limit is reached.

Default session limits are defined for an LU in a VTAM APPL statement. Session-limit values can be
changed by entering the VTAM MODIFY CNOS and MODIFY DEFINE operator commands, or by
modifying the VTAM APPL definition statement and then restarting APPC/MVS. For more information
about these commands, see z/0S Communications Server: SNA Operation.

The following figure shows three parallel sessions, each of which is carrying a conversation.

parallel sessions —
TP1 TP2
Lu Ly
TP3
6.2 B.2 R
TP4 TPS

Figure 6. Parallel Sessions between LUs

An installation can define different types of sessions, but sessions are ultimately defined by the LUs
they span and by the session characteristics contained in the VTAM logon mode table that is
associated with the session.

Sessions can span LUs on the same system, LUs on two like systems, and LUs on two unlike systems
that are LU 6.2 compatible. The following figure shows three sessions bound from a single LU on
SYS2. Session 1 spans LUs on two different systems. Session 2 spans the same two systems but is
bound from a different LU on SYS1. Session 3 is bound between two LUs on the same system.
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Figure 7. Different Types of Sessions between Two LUs

Logon Modes
A logon mode contains the parameters and protocols that determine a session's characteristics.
Logon modes are defined in a VTAM logon mode table, a compiled version of which exists in
SYS1.VTAMLIB. Session characteristics, such as pacing levels and class of service, are controlled by
entries in logon mode tables. A VTAM system programmer can use these characteristics to define
sessions for specific types of transactions, such as for ASCII data, satellite communication, high-
speed transactions, batch, and interactive data.

Contention
When a TP from each LU in a session simultaneously attempts to start a conversation, the situation
that results is called contention. To control which TP can allocate the conversation, a system
programmer can define for each LU the number of sessions in which it is the contention winner and
the number of sessions in which the LU is the contention loser.

Generally, a system programmer divides the contention winner role between the two LUs. For
example, if two LUs can have ten parallel sessions and if the sessions will be equally started by both
LUs, each LU is designated the contention winner for five sessions and the contention loser for five
sessions. A contention winner can use the session without informing the contention loser. A
contention loser can request use of the session from the contention winner.

Default contention winners and losers are defined for an LU in a VTAM APPL statement.

What is APPC/MVS?

APPC/MVS is a VTAM application that extends APPC support to the z/OS operating system. Although
APPC/VTAM previously provided some LU 6.2 capability, APPC/MVS in cooperation with APPC/VTAM
provides full LU 6.2 capability to programs running in z/OS.

The primary role of APPC/MVS is to provide a set of MVS callable services that enable z/OS application
programs to communicate with other application programs through communication protocols provided by
the SNA network.

APPC/MVS consists of programming support and z/OS system support. The programming support
consists of APPC/MVS callable services and administrative system files for transaction programs. The
z/0S system support enables programs to use the callable services in z/OS.

Chapter 1. Introduction to APPC/MVS 9
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Programming Support for APPC/MVS Callable Services

The APPC/MVS callable services can be divided into five types as shown in Figure 8 on page 10. Each
type is explained in more detail following the figure.

SAA CPI
p Communications
Calls

MVS TP
> Conversation

calls
(LU 6.2)

MVS Advanced
Network €—p| ARG > TP cals

MVS Allocate
Queue
Service calls

MVS System
id Service calls

Figure 8. Types of APPC/MVS Callable Services

CPI Communications Calls

Common Programming Interface (CPI) Communications calls allow high-level language programs to
communicate regardless of the system on which they are running. High-level language programs use
the CPI Communications calls to establish conversations and pass data back and forth. When
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programs in z/OS use these calls, the underlying implementation may be different from another
system, but the results are equivalent.

For example, a distributed application written in C could have part of the application on a workstation
configured for APPC and the other part on an z/OS system running APPC/MVS. The two parts of the
application could communicate using the same CPI Communications calls, even though their
underlying environments are different. Programs that use only the CPI Communications calls can be
ported to many other systems.

The CPI Communications calls use the SNA LU 6.2 architected verbs. Each communication call is
prefixed by the letters CM; for example, CMALLC (Allocate). For more information, including languages
supported, see z/0S MVS Programming: Writing Transaction Programs for APPC/MVS .

APPC/MVS TP Conversation Calls
The APPC/MVS TP conversation calls are the z/OS implementation of the SNA LU 6.2 architected
verbs and are prefixed by the letters ATB. These conversation calls are similar to the CPI
Communications calls except that the z/OS versions take advantage of specific z/OS functions. For
example, the z/OS Send_Data call (ATBSEND) can send data residing in a data space—something the
CPI Communications Send call cannot do.

Like the CPI Communications calls, the APPC/MVS TP conversation calls can be issued from a high-
level language such as COBOL, C, PL/I, FORTRAN, and REXX, or from assembler language programs.

Unlike the CPI Communications calls, programs issuing the z/OS calls are not portable to other
systems.

APPC/MVS TP Advanced Calls
The z/OS advanced TP calls provide unique, non-LU 6.2 architected services to TPs running in z/0S.
These calls provide specific z/OS functions, such as the ability to extract information about
communications resources used by APPC/MVS transaction programs.

The advanced calls can be issued from high-level languages other than REXX, and from assembler
language programs.

APPC/MVS Allocate Queue Services Calls
The APPC/MVS allocate queue services calls allow a server address space on z/OS to own and
manage inbound allocate requests. Servers own allocate requests by registering for them through the
Register_For_Allocates callable service.

Rather than directing such requests to a transaction scheduler, APPC/MVS places allocate requests
for which a server has registered on a structure called an allocate queue. APPC/MVS queues allocate
requests on a first-in, first-out (FIFO) basis. Servers process allocate requests by selecting them from
allocate queues and performing the requested function.

The allocate queue services, which can be called from a high-level language such as COBOL, C, PL/I,
FORTRAN, and REXX, or from assembler language programs, are described in z/0S MVS Programming:
Writing Servers for APPC/MVS.

The allocate queue services calls are not based on the LU 6.2 architecture.

APPC/MVS System Service Calls
Another type of APPC/MVS callable service provides access to system services not normally used by
transaction programs. These services are used by other z/OS components, subsystems, and
transaction schedulers, which run in supervisor state or PSW key 0-7. The system services calls can
be called from assembler and high-level languages other than REXX, and are documented in z/0S
MVS System Messages, Vol 3 (ASB-BPX).

The z/0S system service calls are not based on the LU 6.2 architecture.

Administrative System Files

In addition to the callable services, APPC/MVS programming support provides an administrative utility
that creates and maintains entries about TPs (TP profiles and side information) in Virtual Storage Access
Method (VSAM) key sequenced data sets (KSDS). The entries in the VSAM system files provide
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information that facilitates the flow of conversations across sessions. The two types of entries are placed
in different VSAM files—a TP profile file and side information file.

A TP profile file contains scheduling and security information for z/OS programs that are scheduled in
response to inbound allocate requests. Each LU is assigned a TP profile file that contains information
about the programs that will be associated with that LU. When an LU receives an inbound allocate
request, it locates in its TP profile file the information necessary to retrieve and schedule the transaction
program requested. A TP profile file can be assigned to more than one LU at a time.

Inbound allocate requests for which a server has registered are not scheduled, and therefore do not
require a TP profile.

The side information file contains the translation of symbolic destination names used by:

 z/OS local TPs, when issuing outbound allocate requests
« APPC/MVS servers, when registering for inbound allocate requests.

If the allocate or register request does not specify a symbolic destination name, other parameters with
routing information must be specified. There can be only one side information file per system in use at
one time.

Use of TP Profile and Side Information for a Scheduled Conversation

Figure 9 on page 12 shows how TP profile and side information files are used by TPs on two different
systems. TP1 on the peer system allocates a conversation across the network to TP2, using symbolic
destination name TP2sym. The side information translates TP2sym into the necessary information to
send the allocate request to the correct LU on z/OS and to the correct TP profile. The TP profile schedules
TP2 to run so it can accept the allocate request with a Get_Conversation call. TP2 then allocates a
different conversation across the network to TP3 using symbolic destination name TP3sym, and the
process repeats itself going from z/OS to the peer system.

Pear System 05/390
TP1: zide info TR
Allocate equivalent profile
TPZsym ————
TP2:
Get conv
| > > .
Ly P LU
+ . . .
FF ¥
Allocate
& ide TP3sym
TP3: TP profile info
Get conv aguivalent +

Figure 9. Using TP Profiles and Side Information to Find a Partner TP

Use of Side Information for an APPC/MVS Server

Figure 10 on page 13 shows how side information files are used by a client TP and its APPC/MVS server
on two different systems. The client TP on the peer system allocates a conversation across the network to
the server, using symbolic destination name SERVsym. The side information on the peer system
translates SERVsym into the necessary information to send the allocate request to the server. Note that
served requests do not require the use of a TP profile.

Before APPC/MVS can queue the allocate request for the server, the server must have previously
registered for the request through the Register_For_Allocates service. When it registered, the server
specified symbolic destination name TPsym on the call to Register_For_Allocates to own inbound
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conversations from the client TP. The side information on the z/0OS system translated TPsym into the
necessary information to identify allocate requests from the client TP. The server receives the
conversation through the Receive_Allocate service so that APPC communications can ensue between
client and server.

Pear System 05/390
Client TP:
Allocate side info
SERVsym

Searver:
+ Register
9 | TFsym
gide info .
aquivalent Lu Lu
> >

S

Receive
allocate Allocate

gueue +

Figure 10. Using Side Information in Client/Server Communications

A system programmer uses APPC administration utility (ATBSDFMU) to maintain the TP profile and side
information files by submitting a batch job that can add, modify, retrieve, and delete entries. An
interactive panel dialog using the APPC administration utility is available with TSO/E 2.3 and above.

For more information about the administrative utility and the dialog, see Chapter 5, “Controlling the
Execution of Transaction Programs,” on page 55 z/0S MVS Planning: APPC/MVS Management.

z/0S System Support

APPC/MVS operates primarily in two startable MVS address spaces, APPC and ASCH. The APPC/MVS
communication functions run in the APPC address space and the APPC/MVS transaction scheduler
functions run in the ASCH address space.

Transactions residing in z/OS can be scheduled by the APPC/MVS transaction scheduler or by an
installation-defined scheduler. Transactions can also be routed directly to an APPC/MVS server address
space, rather than being scheduled.

When the APPC/MVS transaction scheduler is used, the installation can:

« Assign TPs to classes with specific scheduling characteristics.

« Assign TPs to a schedule type of standard or multi-trans. Standard scheduling allocates resources for
each transaction and deallocates them when the TP ends. Multi-trans scheduling causes a transaction
program to remain active between inbound conversations with its resources available. This type of
scheduling avoids the overhead of repeated resource allocation and deallocation.

If an installation or product requires a specialized scheduler, APPC/MVS provides system services that
allow you to write a customized transaction scheduler, or to specify a scheduler in addition to the
APPC/MVS transaction scheduler. However, before using an alternate transaction scheduler, you should
first investigate using an APPC/MVS server.

Specific APPC/MVS Support
Specific system support for APPC/MVS consists of:

« Two parmlib members, one to contain definitions for the APPC address space (APPCPMxx) and the
other to contain definitions for the APPC/MVS transaction scheduler address space (ASCHPMxx).
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APPCPMxx
Names APPC/MVS local logical units (LUs) and the administrative VSAM KSDSs. It also sets up a
correspondence between local LUs and transaction schedulers, and, optionally, defines LUs that are
not to be associated with schedulers ("NOSCHED" LUs).

ASCHPMxx
Defines classes for the APPC/MVS transaction scheduler that determine scheduling characteristics,
such as the response time goal for TPs running in a class.

- APPC implementation through MVS system commands:

— START command initiates the APPC and ASCH address spaces.

— SET command specifies the parmlib member or members whose definitions are to dynamically
modify APPC and ASCH characteristics.

— DISPLAY command displays current communication configurations, information about queued and
running transactions, information about active conversations, and information about APPC/MVS
server address spaces and allocate queues.

— CANCEL command terminates local TPs and cancels the APPC and ASCH address spaces.
— STOP command terminates an initiator address space.
— TRACE, TRACK, and STOPTR help with recovery and diagnostics associated with APPC/MVS TPs.

« Interactive problem control system (IPCS) subcommands, APPCDATA and ASCHDATA, that aid in
problem determination for APPC/MVS.

« System resource manager (SRM) performance management of TPs scheduled under the APPC/MVS
transaction scheduler and based on installation performance criteria for all TPs, individual TPs, TP
initiator classes, or account numbers.

« Resource Measurement Facility (RMF) monitoring of TP performance.

« System management facility (SMF) accounting for conversations by any TP and for resources used by
TPs scheduled under the APPC/MVS transaction scheduler.

Overview of an APPC/MVS Outbound Request

When a local TP makes a request to establish a conversation with its partner, the request is called an
“outbound” request.

Figure 11 on page 15 illustrates APPC/MVS initialized and ready to service communication requests.
Communications services are available through application programming interfaces to any MVS address
space, such as TSO/E users, batch jobs, and started tasks. An application (local TP) running in any existing
MVS address space can allocate a conversation with a partner TP. Note that the APPC/MVS transaction
scheduler plays no role in outbound requests.

If a symbolic destination name was used to allocate a conversation, the side information file is accessed
to translate the symbolic destination name into the required routing information.
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Figure 11. APPC/MVS Communications Services (Outbound)

Overview of an APPC/MVS Inbound Request

When a request to establish communications comes from a remote node in the network into the local
z/0S system, it is called an “inbound” request. An inbound request could also come from the same LU.

An illustration of inbound processing follows.
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Figure 12. APPC/MVS Communication Services (Inbound)

An installation can use Resource Access Control Facility (RACF) or an equivalent security product to check
that the inbound request is authorized to access the local LU. A security environment can then be
established to validate access to other resources.

The inbound request contains the 1- to 64-character name of the local TP that is to be attached. When an
inbound request enters the system, APPC/MVS first checks to see whether any address spaces on the
local system had previously requested to serve the request (that is, whether an APPC/MVS server has
registered for the request through the Register_For_Allocates service). If so, APPC/MVS places the
request on an allocate queue from which the server can later select it for processing. When the server
selects the request from the allocate queue, it receives the conversation ID, and a conversation with the
issuer of the request starts.

If the server used a symbolic destination name to register for the request, APPC/MVS uses the side
information file to translate the symbolic destination name into the required routing information.

If no servers have registered for the request, APPC/MVS attempts to schedule the request to a
transaction scheduler. APPC/MVS maps the name of the TP targeted by the request to a TP profile that
contains information necessary to set up the appropriate z/OS environment that will be required to run
the TP. All inbound TPs processed by the APPC/MVS transaction scheduler must have a TP profile
associated with them. The TP profile contains information such as:

« Transaction program capabilities and status
« Transaction scheduler information:

— MVS job name
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— MVS program name (for example, “IEBMAIL”)
— Data set allocation environment
— Execution class.

The APPC/MVS transaction scheduler is responsible for maintaining pools of address spaces into which
TPs are scheduled. These address spaces can receive the services of all MVS components, and are called
subordinate address spaces. An APPC transaction initiator is the program that runs in each of the
APPC/MVS transaction scheduler's subordinate address spaces, and is responsible for setting up the
appropriate environment (as specified in the TP profile) and managing the processing of the TPs. The
APPC/MVS transaction initiator is similar to the MVS initiator that provides a processing environment for
traditional types of work on z/OS (such as batch jobs). The term transaction initiator is used throughout
this document to mean an APPC/MVS transaction scheduler subordinate address space. Figure 12 on
page 16 shows these initiators on the right-hand side.
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Chapter 2. Planning Overview

An APPC network is transaction-driven. Thus, the physical and logical aspects of the network reflect the
types of transaction programs that will communicate over the network. For example, if an installation
wants to run an office application with the user interface on several PCs and the storage and search
facilities on an z/0OS system, the necessary levels of connection between the PCs and the z/0OS system
must be set up. Once the network structure is in place, program communication can flow much like
conversations on a telephone line.

Planning and defining an APPC network is a team effort involving MVS system programmers as well as
application programmers, VTAM programmers, security administrators, hardware engineers, and system
programmers for other systems in the network. Planning usually begins with a clear idea of the kinds of
programs that will run in the network. Then, to allow the programs to communicate, appropriate
participants define levels of connections in MVS and VTAM, and make corresponding connection
definitions on the peer systems.

Reference:

z/0S Communications Server: SNA Network Implementation Guide

Levels of Connections

Before programs on two different systems can converse in an APPC network, connections on various
levels must exist. Basically the connections are on the physical level, the logical level, and the program
level. The physical level of connection is the hardware that links like and unlike systems together. After
the physical connection is made, a logical level of connection is possible. Logical connections are the
definitions that permit VTAM to establish a session. The session allows transaction programs on different
systems to communicate on the program level. The program level connection is the transaction program
identification and the use of callable services, which establish a conversation.

A hardware connection can support multiple sessions. A single session supports one conversation at a
time. Figure 13 on page 19 shows the relationship of the three levels of connection.

System 1 System 2
hardware
Lu
sa5sion
conversation
6.2

Physical level (hardware)}
Logical level [session)
Program leval - {conversation)

Figure 13. Levels of Connections
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When using RACF, a security administrator can define security for an APPC network on both the logical
level and the program level. Physical level security is accomplished through facilities planning.

For information about security, see Chapter 10, “Setting up Network Security,” on page 133.

Physical Connections

There are many hardware configurations that support APPC/MVS. For example, several combinations of
hardware can link a workstation to an z/OS system. The configuration you choose depends on your
intended use of APPC/MVS, the hardware available, and the physical connections already in place.

Figure 14 on page 20 shows a sample configuration to give you an idea of some connectivity options
available through APPC/MVS.

Ses5i0n
|

LU L
TP1 canversation TP2
B |

Figure 14. APPC Connectivity Options

The configuration example shows a connection of two z/0S systems and the connection of one of the
z/0S systems to many workstations through a communications controller.

Hosts can be connected through a channel-to-channel adapter. The two hosts would be running MVS/ESA
SP 4.2 or higher with an appropriate level of VTAM. In the example, one z/0S system has two LUs defined:
SRV1LUO1 and SRV1LUOQ2. The other z/OS system has one LU defined, SRV2LUQ3. Each z/0S system
belongs to its own SNA network subarea.

To connect the host to the workstations, a communications controller from the 37x5 family is used. The
37x5 communications controller is installed between the host and the workstation to allow remote
communications through Synchronous Data Link Control (SDLC). The 37x5 must be running an
appropriate level of NCP. If the 37x5 has a Token Ring interface card (TIC) installed, a Token Ring of
workstations can be connected to the 37x5 directly or through a gateway workstation.

An alternative configuration for remote communications is to connect a workstation to a modem, and
communicate over the phone lines to another modem, which would then be connected to the 37x5. The
37x5 and all of the connected workstations make up another subarea. Each workstation has its own LU.

Another possible configuration is to arrange multiple workstations in a Token Ring network with a
gateway workstation connected to the 37x5 through SDLC and two modemes.

Transaction programs communicating through any of the defined LUs can communicate with each other.
A transaction program on SRV1LUO1 can communicate with a transaction program on SRV1LUO02 or
SRV2LUO03. TPs can communicate between the two z/0S systems, or between an z/0S system and any of
the workstations.

Program Connections

Transaction programs that run in an APPC/MVS network must follow general APPC requirements as well
as MVS requirements. For example, one general requirement is that any TP starting a conversation in an
APPC network must identify its logical connection by directly or indirectly naming a logon mode and the
partner LU.

These and other program level considerations are described in z/0S MVS Programming: Writing
Transaction Programs for APPC/MVS.
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Before a TP running on an z/0S system can use APPC/MVS to converse, system programmers must
provide the information z/OS needs to support the TP's conversations. Communication requirements
must be determined and translated into LUs and VTAM session definitions. In addition, TPs must be
defined to the system and grouped according to scheduling classes. If the conversations require security,
RACF provides various methods to secure all or part of the supporting APPC/MVS structure.

These considerations and many more fall under the category of APPC/MVS management, the topic of this
document.

APPC Management Tasks

The management tasks required to support APPC/MVS fall into four categories:

Program Management
After an installation has coded or acquired APPC applications, a programmer defines scheduling
classes for the TPs and uses the administration utility or dialog to define TP profiles and side
information.

Session Management
To enable TPs to communicate over the network, an installation must plan each LU 6.2 it needs and
the characteristics of sessions that connect the LU to LU 6.2s on other systems. Each LU 6.2 is defined
to APPC/MVS as a local LU, and to VTAM in an APPL statement. Session definitions are determined by
logon mode names that must first be defined in VTAM and must correspond to session characteristics
defined on the partner system.

Security Management
Security of APPC/MVS can be controlled on the LU-to-LU level, LU-to-TP level, TP-to-TP level, LU-to-
user level, and TP-to-user level. Some specific ways of controlling access are through defining TPs as
RACF resources, which controls access to TPs, and defining a pair of LUs as a RACF resource, which
allows specific levels of conversation security.

System Management
To operate APPC/MVS, use various MVS system commands such as START, DISPLAY, SET, STOP, and
CANCEL. To control how APPC work performs in relation to other z/OS work, create an SRM
performance group for TPs scheduled by the APPC/MVS transaction scheduler and a second SRM
performance group for any transactions processed by APPC/MVS servers. You can also use SMF
records to audit TPs.

The remainder of this document is organized into four parts based on these management categories. The
way the tasks are ordered is not, of course, the only way to order them; and the processes described are
not performed only when APPC is first introduced on an z/0OS system. The tasks and processes are
ongoing. As an installation acquires more TPs, for example, those TPs must be defined, possibly creating
the need to add an LU or change an existing LU.

System-Wide APPC Connections

Figure 15 on page 23 shows the MVS support structure for APPC/MVS using specific values. The
examples, which show only a subset of all possible situations, go across the four management areas
using values that are numbered. A description of each nhumbered value follows:

« [ Name of APPC/MVS transaction scheduler class

A class of transaction initiators for the APPC/MVS transaction scheduler must be defined in an
ASCHPMxx member of the parmlib concatenation. A TP is assigned to a class through a TP profile. An
APPC/MVS transaction scheduler class is recorded in an SMF type 33 subtype 1 record.

« A Name of VSAM KSDS for TP profiles

TP profiles are contained in a VSAM key sequenced data set (KSDS). You must first define the VSAM
KSDS with a DEFINE CLUSTER command and then associate it to an LU in an LUADD statement within
an APPCPMxx member of the parmlib concatenation. If you need RACF protection for the VSAM KSDS,
define it with a RACF ADDSD command and then allow access to specifically named users.
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« BB} Transaction program name

A transaction program name can be from 1 to 64 characters long. It is a required parameter in the TP
profile key and may be, but does not have to be, the same as the jobname in the TP profile JCL. The
transaction program name is recorded in an SMF type 33 record (subtypes 1 and 2). If you need RACF
protection for an individual TP, you can define the transaction program name to a RACF APPCTP class. If
you specify TPNAME in the side information, it must match the TPNAME in the TP profile, or the TP will
not run. So, in Figure 15 on page 23, the entry for TPNAME in SYS1.APPCTP must match the entry for
TPNAME in SYS1.APPCSI.

. Jobname

A job name in the TP profile is 1 to 8 characters long and is the name of the JCL job that runs the
transaction program. The job name can be, but does not have to be, the same as the transaction
program name used in the TP profile key. To cancel a transaction program, use the job nam<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>