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About This Document

This document contains information about using CP Exits support to customize an IBM® z/VM® system.

CP Exits support allows you to make nondisruptive additions and deletions of dynamically loaded CP
routines (non-IBM-supplied code) to add and delete CP commands, Diagnose codes, locally developed CP
message repositories, and CP exit routines.

This document describes the terminology, concepts, and functions of CP Exits support. It explains how to
create and manipulate dynamically loaded routines. It also includes reference information describing the
IBM-defined exit points, CPXLOAD directives, and CP exit macros.

Intended Audience

This information is intended only for experienced programmers who need to make local modifications to a
z/VM system.

We recommend that you do not attempt to use the CP Exits support unless you have the following skills:

« A working knowledge of IBM Assembler Language
« Some knowledge of what the source for a CP module looks like
- Some knowledge of the CP commands associated with the CP Exits support

Syntax, Message, and Response Conventions

The following topics provide information on the conventions used in syntax diagrams and in examples of
messages and responses.

How to Read Syntax Diagrams

Special diagrams (often called railroad tracks) are used to show the syntax of external interfaces.

To read a syntax diagram, follow the path of the line. Read from left to right and top to bottom.

e The = »——symbol indicates the beginning of the syntax diagram.

« The — symbol, at the end of a line, indicates that the syntax diagram is continued on the next line.

« The ——— symbol, at the beginning of a line, indicates that the syntax diagram is continued from the
previous line.

« The — < symbol indicates the end of the syntax diagram.

Within the syntax diagram, items on the line are required, items below the line are optional, and items
above the line are defaults. See the examples in Table 1 on page xiii.

Table 1. Examples of Syntax Diagram Conventions

Syntax Diagram Convention Example

Keywords and Constants »»— KEYWORD -»<

A keyword or constant appears in uppercase letters. In this
example, you must specify the item KEYWORD as shown.

In most cases, you can specify a keyword or

constant in uppercase letters, lowercase letters, or

any combination. However, some applications may have
additional conventions for using all-uppercase or all-
lowercase.
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Table 1. Examples of Syntax Diagram Conventions (continued)

Syntax Diagram Convention Example

Abbreviations »— KEYWOrd >«

Uppercase letters denote the shortest acceptable
abbreviation of an item, and lowercase letters denote the
part that can be omitted. If an item appears entirely in
uppercase letters, it cannot be abbreviated.

In this example, you can specify KEYWO, KEYWOR, or

KEYWORD.

Symbols *

You must specify these symbols exactly as they appear in the Asterisk

syntax diagram. :
Colon
Comma
Equal Sign
Hyphen

0

Parentheses
Period

Variables »— KEYWOrd — var_name -»<

A variable appears in highlighted lowercase, usually italics.

In this example, var_name represents a variable that you
must specify following KEYWORD.

Repetitions
An arrow returning to the left means that the item can be { .
repea

repeated.
A character within the arrow means that you must separate )
each repetition of the item with that character. £
repeat

A number (1) by the arrow references a syntax note at the
bottom of the diagram. The syntax note tells you how many
times the item can be repeated. £ 1

. . repeat
Syntax notes may also be used to explain other special
aspects of the syntax. Notes:

1 Specify repeat up to 5 times.

Required Item or Choice o A -pd

When an item is on the line, it is required. In this example,

you must specify A. A
B
When two or more items are in a stack and one of them is c

on the line, you must specify one item. In this example, you
must choose A, B, or C.
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Table 1. Examples of Syntax Diagram Conventions (continued)

Syntax Diagram Convention Example

Optional Item or Choice

When an item is below the line, it is optional. In this example,
you can choose A or nothing at all.

When two or more items are in a stack below the line, all of
them are optional. In this example, you can choose A, B, C,
or nothing at all.

Defaults

When an item is above the ling, it is the default. The system
will use the default unless you override it. You can override
the default by specifying an option from the stack below the
line.

In this example, A is the default. You can override A by
choosing B or C.

Repeatable Choice

A stack of items followed by an arrow returning to the left
means that you can select more than one item or, in some
cases, repeat a single item.

In this example, you can choose any combination of A, B, or
C.

Syntax Fragment
Some diagrams, because of their length, must fragment the
syntax. The fragment name appears between vertical bars in
the diagram. The expanded fragment appears in the diagram
after a heading with the same fragment name.

In this example, the fragment is named "A Fragment."

>
m
-
Y
0O @ >U§ o w | » 0o @ » >
(] O w >
=
=3

Examples of Messages and Responses

Although most examples of messages and responses are shown exactly as they would appear, some
content might depend on the specific situation. The following notation is used to show variable, optional,
or alternative content:

XXX
Highlighted text (usually italics) indicates a variable that represents the data that will be displayed.

Brackets enclose optional text that might be displayed.
{}
Braces enclose alternative versions of text, one of which will be displayed.

The vertical bar separates items within brackets or braces.

The ellipsis indicates that the preceding item might be repeated. A vertical ellipsis indicates that the
preceding line, or a variation of that line, might be repeated.
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Where to Find More Information

For information about related documents, see the “Bibliography” on page 299.

Links to Other Documents and Websites

The PDF version of this document contains links to other documents and websites. A link from this
document to another document works only when both documents are in the same directory or database,
and a link to a website works only if you have access to the Internet. A document link is to a specific
edition. If a new edition of a linked document has been published since the publication of this document,
the linked document might not be the latest edition.
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How to Send Your Comments to IBM

We appreciate your input on this publication. Feel free to comment on the clarity, accuracy, and
completeness of the information or give us any other feedback that you might have.

To send us your comments, go to z/VM Reader's Comment Form (https://www.ibm.com/systems/
campaignmail/z/zvm/zvm-comments) and complete the form.

If You Have a Technical Problem
Do not use the feedback method. Instead, do one of the following:

« Contact your IBM service representative.
 Contact IBM technical support.
« See IBM: z/VM Support Resources (https://www.ibm.com/vm/service).

« Go to IBM Support Portal (https://www.ibm.com/support/entry/portal/Overview).
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Summary of Changes for z/VM: CP Exit Customization

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.

SC24-6269-73, z/VM 7.3 (September 2022)

This edition supports the general availability of z/VM 7.3. Note that the publication number suffix (-73)
indicates the z/VM release to which this edition applies.

SC24-6269-02, z/VM 7.2 (March 2021)

[VM66201, VM66425] z/Architecture Extended Configuration (z/XC) support

With the PTFs for APARs VM66201 (CP) and VM66425 (CMS), z/Architecture® Extended Configuration
(z/XC) support is provided. CMS applications that run in z/Architecture can use multiple address spaces.
A z/XC guest can use VM data spaces with z/Architecture in the same way that an ESA/XC guest can

use VM data spaces with Enterprise Systems Architecture. z/Architecture CMS (z/CMS) can use VM data
spaces to access Shared File System (SFS) Directory Control (DIRCONTROL) directories. Programs can
use z/Architecture instructions and registers (within the limits of z/CMS support) and can use VM data
spaces in the same CMS session. For more information, see z/VM: z/Architecture Extended Configuration
(z/XC) Principles of Operation.

Information in the following topic is updated:

- “Defining Your Diagnose Code” on page 48

SC24-6269-01, z/VM 7.2 (September 2020)

This edition supports the general availability of z/VM 7.2.

Removal of PAGING63 IPL Parameters

The PAGING63 IPL parameter is removed since this IPL parameter blocks use of newer paging
technologies (for example, Encrypted, EAV, HyperPAV, and HPF Paging) and has not been recommended
for use since z/VM 6.4.

The following section has been updated: Appendix K, “I/O Monitor User Exit,” on page 293.

CP Accounting Exit Information Moved

Information about CP Accounting Exit has been moved from z/VM: CP Planning and Administration to
Appendix E, “CP Accounting Exit (Module HCPACU),” on page 165.

SC24-6269-00, z/VM 7.1 (September 2018)

This edition supports the general availability of z/VM 7.1.
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Introduction

Chapter 1. Introduction

This section introduces you to the CP Exit support (its terminology, concepts, and functions) and explains
how the CP Exit support can be helpful to you.

z/VM allows you to customize its control program (CP) using IBM-supplied commands and configuration
file statements. These commands and statements control the settings of various system functions. If you
need to customize system functions that you cannot control using commands or statements, you can

add non-IBM-supplied code (called "dynamically loaded CP routines") to CP. These additions allow you to
extend the IBM-supplied system functions without requiring you to generate a new CP nucleus.

This document discusses the CP Exit support (also referred to as "CP Exits"), which allows you to make
nondisruptive additions and deletions of dynamically loaded CP routines (non-IBM-supplied code). Using
CP Exits, you can add and delete:

« CP commands

- Diagnose codes

« Locally-developed CP message repositories
« CP exit routines

Benefits of Using CP Exits

Using CP Exits gives you the ability to easily extend what your z/VM system already provides:
 Increased system availability by:

— Eliminating the need to shut down and re-IPL z/VM to change user-executable code
« Reduced system generation errors by:

— Eliminating the rework to local CP modifications, which are required because IBM changed the CP
source files

— Reducing the time, complexity, and frequency of SYSGENs by avoiding local CP modifications to the
CP code linked during system generation

— Eliminating SYSGENSs for changes to local CP modifications
« Easy migration of existing z/VM customer base to the new releases
« Improved system programmer productivity by eliminating unnecessary tasks

Understanding the System Execution Space and CP Customization
Methods

Before we can discuss how to dynamically add code to CP, you need to understand the layout of the
address space in which CP executes. This address space is called the system execution space (SXS). Also,
we need to compare the SYSGEN method of customizing CP (the old way) with the dynamic method of
customizing CP (CP Exits).

While explaining the layout of the SXS and the two methods of customizing CP, we will use a simple
example for the CP nucleus area of the SXS and the dynamic area of the SXS. In this example, we will
ignore the following:

 Other parts of the SXS located above the dynamic area
« HSA (hardware system area)
« Other miscellaneous areas that are not relevant to our discussion

© Copyright IBM Corp. 1995, 2022 1
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Figure 1 on page 2 and Figure 2 on page 3 show the CP nucleus at the bottom of the picture and the
SXS dynamic area at the top. The SXS dynamic area is used for all of CP's dynamic storage requirements:
CP control blocks, paging, and so forth.

Storage Addresses

A central storage address reference by CP is typically termed a Host Logical Address, or HLA. HLAs map
the SXS. CP control blocks, the CP nucleus, and files loaded with CPXLOAD are all mapped in the SXS and
are addressed by HLAs.

The SXS is not called CP Virtual Storage, even though the HLA undergoes hardware dynamic address
translation (DAT) to generate a Host Real Address (HRA) and address prefixing in order to generate a Host
Absolute Address (HAA). You can ignore HRAs and HAAs unless the need for such an address is explicitly
stated. For example, the HRA and HAA would be used for hardware addresses like CCW addresses. You
can ignore CP Virtual Storage unless the need for such an address is explicitly stated. Generally, write your
programs and refer to CP control blocks just like always.

All references to storage addresses in this document are to HLAs unless otherwise stated.

Customizing CP Using the SYSGEN Method

B L R +
| |
| |

SXS | |
Dynamic Area | |
| |

| |

| |

B e +

| eaonae + |

| | diag | e + |

| F--m--- + | diag | +o----- + |

| dommm-- + | cmd | |

CP Nucleus | P + o + |

(SXS Fixed Area) | | mod | |
| +------ + +------ + |
| tommm - + tommm - + | mod | |
| | mod | | exit | +------ + |
| +------ + +------ + |
R e +

Figure 1. Layout of the SXS Using the SYSGEN Method

When you add your code to CP using the SYSGEN method, it gets placed in the CP nucleus, among all of
the IBM-supplied CP code. To add your code in this manner, you must make local modifications to the CP
source files. The SYSGEN handles the linkage considerations, such as resolving addresses.

This method is unpleasant because you do not own or control the CP source files. Every time IBM makes
a change to a source file, that change has the possibility of causing you to rework your code. For example,
you must contend with:

Changes to module names
- Changes in sequence numbering

Changes to internal design
Modules whose source is not distributed outside IBM

« Sparse documentation

At times, this unpleasantness can confront you when you apply service within a release. After making
your coding changes, you must regenerate the CP nucleus, shut z/VM down, and re-IPL, which causes an
unwelcome loss of z/VM service.
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Customizing CP Using the CP Exit Method

Using the CP Exits support discussed in this document, you can dynamically add your CP command
routines, Diagnose code routines, CP exit routines and local message repositories to CP.

B e +
| eeooee * |
| | diag | #ooo + |
| emmnie + | diag | oo oas o

SXS | +o----- + | cmd | |
Dynamic Area | 4+------ + tommmo- + |
| | exit | |

| +------ + +------ + |

| | exit | +------ + |

| Foccoos + | msgs | |

| Fomssos + |
L e +

| |

| |

| |

CP Nucleus | |

(SXS Fixed Area) | |
| |
| |
R L e T T T +

Figure 2. Layout of the SXS Using the CP Exits Method

Unlike the SYSGEN method, your code and data files are stored in the SXS dynamic area, not the CP
nucleus. This greatly reduces the possibility that you will have to rework your code because IBM makes
internal changes in CP source files. Your code and data files are easily added, removed, or replaced at
your convenience, without disruption to z/VM service.

Note: The rest of this document concentrates on how to customize CP using the CP Exit method. The
SYSGEN method will be mentioned only as a contrast.

Loading Files into the SXS Dynamic Area

To place your code and data files into the SXS dynamic area, use CPXLOAD, which is available as a
configuration file statement and as a command. CPXLOAD enables you to load almost any text file that
you could have loaded into the CP nucleus with a SYSGEN.

In order to dynamically load your files, CPXLOAD:

1. Reads your executable code and data files from the parm disk (or if available, from any CP-accessed
disk).

2. Places the data into the SXS dynamic area.

3. Interconnects it with tables in the CP nucleus so that your executable code looks like it was there all
along (that is, it looks like it was bundled together with the rest of the CP nucleus during a SYSGEN).

4. (Optionally) Invokes a control entry point to initialize the newly-loaded code. This may involve tasks
such as setting up tables, acquiring storage, or defining locks. Refer to Chapter 3, “Creating a
Dynamically Loaded Routine,” on page 11 and Chapter 4, “Loading Dynamically into the System
Execution Space,” on page 33 for more information regarding the CONTROL and NOCONTROL
operands of CPXLOAD.

After CPXLOAD completes, your executable code becomes part of CP without interrupting CP (or the rest
of your z/VM system).

Unloading Files from the SXS Dynamic Area

In addition to being able to load your routines, you can also unload the routines you dynamically
loaded (with CPXLOAD) using the CPXUNLOAD command. (CPXUNLOAD does not have a configuration
file statement counterpart.) CPXUNLOAD removes the necessary linkages so that the system can continue
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to operate without interruption. As with CPXLOAD, you can invoke an optional control entry point to allow
your routines to clean up before the actual files are unloaded.

Creating, Controlling, and Redefining CP Commands and Diagnose
Codes

You can assign the code that you dynamically load to a new CP command or to a Diagnose code.

After loading the code, you must define the new command or Diagnose code to CP so that CP has the
necessary control information to execute your command or Diagnose code. To define a new command,
use the DEFINE COMMAND or DEFINE CMD command. To define a new Diagnose code, use the DEFINE
DIAGNOSE command. Without these commands, you would have to use the SYSGEN method of system
modification: coding the COMMD and DIAGNOSE macros, reassembling the data modules, regenerating
the CP nucleus, and reIPLing the new system.

You can also redefine ("modify") existing CP commands and Diagnose codes. With this feature, you can
dynamically change the user privilege class assigned to a CP command or Diagnose code. You can also
change the entry point associated with the CP command or Diagnose code and thereby change the
function.

Creating, Controlling, and Calling CP Exits

In addition to customizing CP commands and Diagnose codes, you can modify a code path by inserting
code into an IBM-supplied module.

Using CP exit points allows you (or IBM) to define code transfer points. When enabled, these CP exit
points transfer control to a CP exit routine. This minimizes the footprint of the user code in the IBM-
supplied module, thus reducing the chance for conflicts with IBM service or new release support. CP exit
points are defined during the expansion of the HCPXSERV macro at module assembly time.

The HCPXSERV macro defines the CP exit point by assigning an exit number to the point in the code at
which the HCPXSERV macro expands. You can associate your user routines (entry points) with the CP
exit point using the ASSOCIATE EXIT command or statement. The CP exit point processing code detects
when a CP exit point is enabled and transfers control to the CP exit routine. Upon return, the routines that
you associated with the CP exit point can set a return code to affect subsequent processing within the
IBM-supplied module.

You can also define CP exit points dynamically using the DEFINE EXIT and MODIFY EXIT commands,
or the DEFINE EXIT and MODIFY EXIT configuration statements. A dynamic exit point behaves just like
a formally-defined exit point, except that its ability to influence subsequent processing in the module
containing the exit point is limited.

Creating, Controlling, and Using Local CP Message Repositories

The code that you add to CP may need to generate messages. Just as adding code to the IBM-supplied
modules left you susceptible to possible conflicts with IBM service changes and release changes, so does
adding messages to the IBM-supplied CP message repository. To avoid such conflicts, you can create

a local CP message repository and identify it to the system using the ASSOCIATE MESSAGES or MSGS
command or configuration file statement. This allows your code to display messages from your own
message repositories and eliminates the possible conflicts between your messages and the IBM-supplied
messages in the CP message repository.

You can also use this function to replace an existing IBM-supplied CP message with one that is unique to
your installation. CP allows you to create and associate a local message repository with the system so that
messages in your repository override the messages in IBM's repository.
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Chapter 2. Migrating Your Local Modifications

This section describes some common techniques that you can use to change your local modifications to
IBM-supplied code into CP exit points.

Local modifications to IBM-supplied code can vary greatly in scope and size. You may be managing
several small modifications that are scattered throughout a series of CP modules. Or, you may have added
an additional function to an existing CP routine, CP command handler, or IBM-supplied Diagnose code.
And finally, you may have written your own routine that, along with a few required source modifications to
existing CP routines, provides a completely new command for your users or a new Diagnose code function
for your applications.

The work required to manage source modifications to IBM-supplied code can be extensive. Installations
that currently support local source modifications will want to migrate those changes in order to take
advantage of the dynamic capabilities that are available for customizing your system. In some cases, very
little work may be involved. In others, you may need to rework your local modification significantly to
better fit into the dynamic arena. In particular, you will want to consider:

- Isolating your code additions from existing CP code
- Eliminating existing source modifications whenever possible
- Modifying your own routines so that they can be dynamically loaded on your system

Techniques for Isolating Source Modifications

There are significant advantages to isolating your existing changes to CP source code into your own
modules. Removing local changes to IBM-supplied source code drastically reduces the need to rework
those changes when IBM source code changes. In addition, removing your code changes from existing CP
modules takes you a step closer to making your functional change dynamic.

Exploit an IBM-Defined CP Exit Point

A CP exit point defines a location in IBM-supplied code where a CP routine will give control to user
routines. The user routines can perform additional tasks before returning control back to the CP routine.
The IBM-defined CP exit points are listed and described in Appendix A, “IBM-Defined CP Exit Points,” on
page 89. Each one has defined entry conditions, specific parameter list requirements, and a set of exit
conditions. By exploiting an available IBM defined CP exit point, you may be able to completely eliminate
your source modifications to an existing CP routine.

Once you determine that there is a CP exit point that meets your needs, examine the functional changes
that your local modification now provides. Your goal should be to delete changes to an existing source
module and isolate the code changes to a separate module of your own. The local modifications might
have to be enhanced so that the defined input and output parameters for the exit point are met.

As an example, suppose that you have a local modification to the CP initialization function. Because of
the ramifications associated with performing a CLEAN start, you have decided to provide more control
over the type of start that an operator can initiate. You may have added some code to existing CP source
modules that prevents an operator from requesting a CLEAN start unless an extra piece of information is
supplied when prompted.

Such a source modification would be a candidate for migration to the IBM defined CP exit point 00E1.
This exit is driven after the operator responds to the initialization prompt, but before CP interprets the
operator's input.

Once you have isolated the code change to handle the additional validation, you can use configuration file
statements (CPXLOAD, ASSOCIATE EXIT, ASSOCIATE MESSAGES, ENABLE EXIT) to make use of this exit
point and to activate your functional change dynamically.
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Create Your Own Exit Point

There may be times where you find that you have a functional change to an existing CP routine and,
after reviewing the list of available CP Exit points, you find there are none that meets your needs.

This does not prevent you from migrating your source modifications so that they lend themselves to
dynamic customization. Although in this instance you may not be able to completely eliminate your
source modification, your goal should be to minimize your change to the IBM-supplied code as much as
possible and to isolate the major portion of your changes to your own module.

Once you've isolated your functional changes, you could use the HCPXSERV macro to define your own exit
point within a CP source module. The HCPXSERV macro is discussed in Appendix F, “CP Exit Macros,” on

page 169.

Instead of adding a formal exit point with the HCPXSERV macro, you can define an exit point dynamically
using the DEFINE EXIT command. This capability is especially useful if you are not sure where to place an
exit point. You can create one dynamically and try it out to see if its placement is appropriate. If you find
that the exit point is not in the right place, you can use the MODIFY EXIT command to change its location
or to alter the list of parameters that your exit routine receives.

Once you determine where to place an exit point in this way, it might be prudent to use the HCPXSERV
macro to create a formal exit point. That way, changes that are made to the CP module through the
service process or by new releases of z/VM are less likely to affect the continued operation of your
customizations.

However, you may decide to always install your exit points dynamically. For example, if you simply want to
gain control whenever some entry point is called, you may be able to create dynamic exit definitions that
rarely need to be changed. In this case, you can use DEFINE EXIT configuration file statements to do this
every time the system is IPLed.

Dynamic exits provide a convenient way to collect diagnostic or other information or to handle many
situations in which the flow of control of a CP module does not need to be changed extensively. As
explained in “Standard Return Codes” on page 94, a dynamic exit has only limited ways to affect the
flow of the module that contains the exit point. Of course, in some situations a judiciously placed exit
point can allow an exit routine to alter conditions so that the flow of control is affected, but this is not
always possible and might reduce the long-term maintainability of your customization. Where dynamic
exits do not meet your needs, use formal exits.

In general, you should not create exits in CP module code paths where any of the following conditions
hold:

« PFEXTMPSV or PFXBALSV is in use.

A loss of control cannot be tolerated.
« R11 does not point to a VMDBK.

« Early in system initialization.

« Late in system termination.
« Performance-sensitive code is executing.

Front-end an Existing Diagnose Code

Certain IBM-supplied Diagnose codes provide multiple services selected by a subcode passed to the
Diagnose code routine. At some point, you may decide to extend the use of an IBM-supplied Diagnose
code by creating a local modification in order to add a new subcode. To do so would have required source
changes to the IBM-supplied module for the Diagnose code. This source code change, of course, is what
you want to avoid.

An alternative approach might be to front-end the IBM Diagnose code routine with your own. In this way,
you can add functional changes but avoid source modifications to IBM code.
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Suppose that you want to add subcode X'xx' to DIAGNOSE code X'14'. The logic for your new routine
would be something like this.

enter
get the subcode
select
when( subcode = X'xx' )
then do
process it
end
otherwise
do
call the original diag x'14' routine, HCPDRDER
end
end
return

Once you have isolated your functional change, you can use configuration file statements or CP
commands (CPXLOAD, MODIFY DIAGNOSE) to provide your functional change dynamically. In particular,
MODIFY DIAGNOSE can be used to change the entry point name that will be given control to handle

the Diagnose code. This enables you to direct control to your new routine which would then call the
IBM-supplied routine if appropriate.

Front-end an Existing CP Command

You may have local modifications on your system that add function to an existing CP command. Again, you
need to examine the code changes that you have made with the thought of isolating your change from CP
source code.

Suppose that you wish to perform additional checking for some command operand, for example, the
SYSTEM operand on a PURGE RDR command. Once again, front-ending an IBM routine enables you to
perform additional processing while avoiding changes to CP source code. In your routine, you would parse
the command and perform whatever additional processing you wish. If all was acceptable, you would call
the original IBM routine. The logic for your new routine would be something like this.

enter
save GSDBK fields
parse the command, performing necessary validation
if passed,
then call the original command routine
else reject the command
exit

Once you have isolated your functional change, you can use configuration file statements or CP
commands (CPXLOAD, MODIFY COMMAND) to provide your functional change dynamically. In particular,
MODIFY COMMAND can be used to change the entry point name that will be given control to handle the
command. This enables you to direct control to your new routine which would then call the original IBM
routine if appropriate.

Eliminating Source Modifications

There are ways to eliminate many of the small source modifications that you may have made as part of
providing new commands, new Diagnose codes and new routines for CP.

Command Table Updates

Prior to VM/ESA® version 2, adding a new command to the system generally involved using the COMMD
macro to create a command table entry to one of the following CP source modules:

« HCPSET for a new SET subcommand
« HCPQUY for a new QUERY subcommand
« HCPCOM for other commands
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The source modifications you have made to the command tables can be eliminated by using the DEFINE
COMMAND command or configuration file statement. This will dynamically make changes to the system
so that you do not have to code static changes in the CP routines.

Diagnose Code Table Updates

Prior to VM/ESA version 2, adding a new user Diagnose code to the system generally involved making an
update to one of the following CP source modules:

« HCPHVB for handling a Diagnose code in the user range
« HCPHVC for handling a Diagnose code in the IBM range
- HCPDGN for defining a Diagnose code in the IBM range

The source modifications you have made to the Diagnose code routines can be eliminated by using the
DEFINE DIAGNOSE command or configuration file statement. This will dynamically make changes to the
system so that you do not have to code static changes in the CP routines.

Defining Linkage Attributes for New Modules

You generally define the linkage attributes for your new module by making a source modification to the
IBM-supplied HCPMDLAT MACRO. To eliminate the need for this source modification, you can define a
component ID to which your changed routines can belong and make use of the alternate MDLAT support.
For additional information on using the HCPCMPID macro to define a component ID, see Chapter 3,
“Creating a Dynamically Loaded Routine,” on page 11. For additional information on coding and using an
alternate MDLAT see, Chapter 3, “Creating a Dynamically Loaded Routine,” on page 11.

Selecting a Name for New Modules

For new modules that you may have previously created for your own use, you most likely selected a
module name that begins with the characters HCP. HCP is the component ID that is associated with CP
modules that IBM ships. Although you can certainly choose to continue to use this naming convention,
you will still have to contend with any naming conflicts that arise should the module name you have
selected be used by IBM in the future. To avoid the need to rename routines in the future, you may want
to consider defining your own 3 character component ID by using the HCPCMPID macro. You can then
use your own component ID as part of the name you select for your routine. For additional guidelines on
naming new routines, see Chapter 3, “Creating a Dynamically Loaded Routine,” on page 11.

Changes to the System Common Area

The System Common Area (SYSCM) contains system-wide values such as counters and pointers that
various CP functions use. You may have made source modifications to SYSCM in order to share
information between your own routines. You may be able to remove your dependency on these source
updates by using the Component ID Block (CMPBK).

This control block is designed for use by user code. The HCPXSERV macro provides functions you can use
to allocate, deallocate and serialize the use of this control block. For more information on the functions
provided by the HCPXSERV macro for use with CMPBKs, see Appendix F, “CP Exit Macros,” on page 169.

Changes to the CP Message Repository

You may have source modifications to the CP message repository. This can vary from a simple change,
such as rewording existing message text, to something more complicated that would include changes
to the number and order of substitution variables. You may also have placed new messages in the CP
message repository that other local modifications utilize.

By creating your own local message repositories, you can eliminate your source modifications to the
IBM-supplied message repository. Additional information on creating message repositories can be found
in Chapter 7, “Defining and Using CP Message Repositories,” on page 51 as well as in Appendix H,
“Understanding the CP Message Repository,” on page 209.
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Dynamically Loaded Routines

Routines that are dynamically loaded are treated like IBM-written routines. This means modules you
have already developed that use 