































































































































































































































































































































































































































































































































































































S

Retrieving Message Text

You can use the Retrieve Message (RTVMSG) command to retrieve for your
program the text of a message from a message file. By doing this, you can
write the message to an output listing or handle it in other ways. Besides
specifying the message identifier and message file name, you can specify:

« Message data fields. The message data for the substitution variables.

« A group of control language variables into which the following information is

placed {each corresponds to one variable).

— First-level message text (character variable)

— Length of first-level message, including length of substitution variable
data (decimal variable)

~ Second-level message text (character variable)

— Length of second-level message, including length of substitution variable
data (decimal variable)

— Severity code (decimal variable)

The following RTVMSG command copies first-level message text into a CL
variable.

RTVMSG MSGID(USR1000) MSGF(USRMSG.QGPL)
MSGDTA(&FILE &LIB) MSG(&MSG)

The message USR1000 is:
File &1 not found in library &2

The data for &1 is contained in the program variable &FILE and the data for
&2 is contained in the program variable &LIB. The message is placed in the
CL variable & MSG.

MESSAGE QUEUES

When a message is sent, it is sent to a message queue. The system user or
program associated with the message queue receives the message from the
queue. Similarly, a reply to a message is sent back to the message queue of
the user or program requesting the reply.

The types of message queues are:

« Work station message queues. For sending and receiving messages
between work station users and between work station users and the system
operator. The name of the queue is the same as the name of the work
station. The queue is created when the work station is described to the
system.

» System operator message queue (QSYSOPR). For receiving and replying to
messages -from the system, work station users, and application programs.
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« System log message queues. For sending information to the system history

log and service log from any job in the system.

« Job message queues. For receiving input to be processed (such as

commands) and for sending messages that result from processing the input;
the messages are sent to the requester of the job. Job message queues
exist for each job and oniy exist for the life of the job.

User message queues. For sending messages to system users and between
application programs. You must create these queues.

The attributes of a message queue are:

The maximum amount of storage that can be used for the message queue.
The same formula as was used to determine the size of a message file can
be used for a message queue (see Message Files earlier in this chapter).
Size is specified in the Create Message Queue (CRTMSGQ) command.

How the senders of messages are to be identified. Senders can be

identified by any combination of the following or not at all:

— Job name, user name, and job number. (For interactive jobs, the work
station name is used as the job name.)

— Name of the program sending the message and the instruction number in
the program.

~ System date and time stamp.

The CRTMSGQ command specifies how senders are identified.

Whether changes to the message queue must be written immediately to the
disk unit. This is specified in the CRTMSGQ command.

The method of delivery for messages arriving at a message queue. When a
message queue is created, the method of delivery is defined as hold
delivery. The Change Message Queue (CHGMSGQ) command must be used
to define delivery as anything other than hold. The types of delivery are:

— Break delivery. A job is interrupted and the message is delivered.

— Notify delivery. A work station user is notified by means of the Attention
light or audible alarm (or by both) that a message is on the queue. He
gets the message by using the Display Message (DSPMSG) command.

— Hold delivery. The message queue holds the messages until the user
asks for them with the Display Message (DSPMSG) command.

— Default delivery. All messages are ignored, and any messages requiring a
reply are sent the default reply for the message.

How to handle messages for break delivery.

— Automatically execute the Display Messages (DSPMSG) command. For
an interactive job, the messages are displayed at the work station. For a
batch job, the messages are listed to & spooled printer file.

— Invoke a program to handle the messages.

What the severity code is for filtering messages for break and notify delivery
or when the Display Messages (DSPMSG) command is entered. Messages
with severity equal to or greater than the minimum severity code specified
are displayed. The minimum severity code is specified in the CHGMSGQ
command.

N
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Receiving Messages from a Message Queue

A program receives messages through a- Receive Message (RCVMSG)
command. Messages can be received according to a message reference key or
message type or both. A message reference key is assigned to each old
message on a message queue. This key is passed as variable data because it
is nonprintable. You must declare this variable in your program.

To receive a message you can specify:
« Message queue. Where the message is to be received from.

« Message type. Either a specific message type can be specified or all types
can be specified.

« Whether to wait for the arrival of a message. After the wait is over and no
message is received, control returns to the requester. '

« Whether to remove the message from the message queue after it is
received. If it is not removed, it becomes an old message on the message
queue and can only be received through its message reference key. (See
Removing Messages from a Message Queue for more information.)

« A group of control language variables into which the following information is

placed (each corresponds to one variable).

—~ Message reference key of the message in the message queue

— First-level message text {character variable)

— Length of first-level message, including length of substitution variable
data (decimal variable of length 5)

~ Second-level message text (character variable)

— Length of second-level message, including length of substitution variable
data (decimal variable of length 5)

— Message data for the substitution variables provided by the sender of the
message (character variable)

— Length of the message data (decimal variable of length 5)

— Message identifier (character variable at least seven characters long)

— Severity code (decimal variable of length 2)

— Sender of the message (character variable can be as long as 54
characters) ‘

— Type of reply message received (character variable at least two characters
long)

— Command function key that was pressed in replying to the message
(character variable)
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The following RCVMSG command specifies that any new message on the
program message queue of the requesting program invocation is to be
received.
RCVMSG PGMQ(*) MSGTYPE(*ANY) MSG(&MSG)
The message received is placed in the variable & MSG. * and *ANY are default
values for the PGMQ and MSGTYPE parameters, respectively.
Removing Messages from a Message Queue

Messages are held on a message queue until they are removed using a
Remove Message (RMVMSG) command, the RMV parameter on the Receive
Message (RCVMSG) and Send Reply (SNDRPY) commands, or the remove
option of the display messages display. You can remove:

~ + A single message
« All messages
« All old messages
« All new messages
To remove a single message using the RMVMSG command or the RCVMSG
command, you specify the message reference key of the message to be
removed. A unique message reference key is assigned to every old message
on a8 message queue. This key is passed as a variable because it is a

nonprintable value. You must declare this variable in your program.

Note: The message reference key can also be used to receive a message and
to reply to a message.

In the following RMVMSG command you are removing a message from the
user message queue JONES. The message reference key is in the control

language variable & MRKEY.

RMVMSG MSGQ(JONES) MSGKEY(&MRKEY)

Sending Messages to a Message Queue
Messages can be sent:

« From one system user to another system user, even if the receiver of the
messages is not currently using the system

« From one program to another program

- From a program to a system user, even if the receiver of the messages is
not currently using the system

System users can send only impromptu messages and replies. Programs can
send impromptu messages, predefined messages, and user-defined data.
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Messages Sent by a'System User

The command you use to send impromptu messages is Send Message
(SNDMSG).

The SNDMSG command sends an information or inquiry message to the
system operator message queue (QSYSOPR), a work station message queue,
or a user message queue. You can send an information message to more than
one message queue at a time. But you can only send an inquiry message to -
one message queue at a time. The message is delivered according to the
delivery type specified for the message queue.

If an inquiry message is sent, you can specify that the reply be sent to a
message queue other than that of the work station of the sender of the inquiry
messages.

The following SNDMSG command is sent by a work station user to the system
operator. ’

SNDMSG MSG('Mount dkt vol ABCDE1 through ABCDES’)
TOMSGQ(QSYSOPR)

Messages Sent by a Program

The Send Program Message (SNDPGMMSG) command is used by a program
to send a message.

The SNDPGMMSG command sends the following types of messages:
« Information

« Inquiry

« Completion

« Diagnostic

« Escape

« Notify

Messages can Be sent by a program to the following types of queues:
« External message queue (of the requester of the job)

- Program message queue (of a program invoked by the job)

« System operator message queue

« Work station message queue

« User message queue

Message Handling
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To send a message from a program, you can specify the following on the
SNDPGMMSG command:

Message identifier or message text. The message identifier is the name of
the message description.

Message file. The name of the message file containing the message
description. :

Message data fields. If a predefined message is sent, these fields contain
the values for the substitution variables in the message. The format of each
field must be described in the message description. If an impromptu
message is sent, there are no message data fields. '

Message queue to receive the message.

Message type. The following indicates which types of messages can be
sent to which types of queues (V = valid).

Message Queue Type

Message .

Type External Program QSYSOPR Work Station User
Information \ ' \ \Y Vv \
Inquiry \Y \) \ \%
Completion . Vv

Diagnostic \%

Escape Vv

Notify \%

Reply message queue. The name of the message queue to receive the reply
to an inquiry message. By default, the reply is sent to the program message
queue of the program invocation that sent the inquiry message.

Whether the message is to be sent to an active (allocated) queue only.

Key variable name. The name of the control language variable to contain the
message reference key for an inquiry message.

N
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To send the message in Example of Describing a Message (earlier in this
chapter), you would use the following command.

SNDPGMMSG MSGID{USR4310) MSGFUSRMSG.QGPL)
MSGDTA(&CUSNO) TOPGMQ(*EXT)
MSGTYPE(*INFO)

The substitution variable for the message is the customer number. Because the
customer number varies, you cannot specify the exact customer number as a
message data field in the MSGDATA parameter. Instead, in your program you
declare a program variable for the customer number &CUSNO and then specify
this variable as the message data field. When the message is sent the current
value of the variable is passed in the message.

In addition, you do not always know which work station is using the program,
s0 you cannot specify the exact work station message queue that the message
is to be sent to (TOPGMQ parameter). You specify the external message
queue *EXT. ’

Job Message Queues

Job message queues are created for each job on the system to handle all the
message requirements of the job. Job message queues for a single job consist
of an external message queue (*EXT) and a set of program message queues.
The external message queue is used to communicate with the external
requester {such as a work station user) of the job. Messages sent to the
external message queue of a job are also written to the job log.

Program message queues are used to send messages between programs of a
job. These messages can be request messages, completion messages,
diagnostic messages, escape messages, or notify messages. A program
message queue is created for each invocation of a program and is given the
same name as the program invocation. However, if a program is invoked more
than once, only the program message queue of the most current invocation can
be used for message handling. That is, when program A sends a message to
program B, the message goes to the program message queue for the last
invocation of program B.

A message can be sent to the caller of a program without specifying either the
caller or the program.name. The caller is always the previous program
invocation in the invocation stack. In addition, a message can be sent to the
caller of a specified program. In which case, the program name must be
specified.

A program message queue for a program is deleted when an invocation is
deleted and is no longer available for use.

Message Handling
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Figure 27 shows the relationship of program invocations, the job message
queue, and the program message queues. The dashed line (————) indicates which
message queue is associated with which invocation of a program.

Program Invocation

Job Message Queue

Stack

External message queue

Program A p————

Program A message queue

Program B

Program B message queue

Program C

Program D message queue

Program D

Program B message queue

Program B

Program C

Figure 27. Relationship of Program Invocations and the Job Message Queue

In Figure 27 program B has two program message queues, one for each
invocation of the program. There are no message queues for program C

because no messages were sent to C.

The following are the types of messages that can be sent to a program

message queue.
« Information messages
+ Request messages

« Completion messages
« Diagnostic messages

« Escape and notify messages
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Request Messages

Receiving request messages is a simple method for a control language program
to obtain input from a work station and to display resulting diagnostics and
completion messages. A program receives a request from its program
message queue and sends messages that result from the request to the
program message queue. The program displays these messages and prompts
the work station user from the next requést.

Request messages can only be received interactively. A work station user is
prompted to enter a request for the execution of some function by your
program. The request is placed on the program’s message queue.

The syntax of the data in the request must be defined by your program. Your
program must interpret the request and diagnose errors. For example, the
control language commands are requests that are received by the CPF
interpretive control language processor for interpretation and diagnostics.

Completion and Diagnostic Messages

A control language program can send diagnostic and completion messages to

_its caller's program message queue. These messages tell the caller of errors
detected by the program and tell the caller the status of work being done by
the program. Normally, an escape message is sent to the caller's program
message queue to tell the caller that diagnostic messages were sent. For a
completion message, an escape message is not sent because the requested
function was performed.

Escape and Notify Messages

A control language program can send escape and notify messages to its
caller's program message queue. An escape message tells the caller that the
program terminated abnormally and why. The caller does not return control to
the program. See Monitoring and Handling Escape Messages for more
information about using escape messages.

A notify message tells the caller that the program will terminate processing
unless a reply to the condition is returned to the program. If the caller returns
control to the program, the program can receive the reply. See Monitoring and
Handling Notify Messages later in this chapter.
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Monitoring and Handling Escape Messages

You can monitor for escape messages that are sent to your control language . ~
program’s program message queue. Escape messages can be sent by the

commands in your program or by the programs your program calls. Escape

messages are sent by these programs to tell your program of an error

condition that forced the sender to terminate. By monitoring for escape

messages, you can take corrective actions or clean up and terminate your

program.

The Message Guide contains information about each IBM-defined escape
message. You should keep a list of all messages that you have defined.

Use the Monitor Message (MONMSG) command to monitor for escape'
messages. To monitor escape messages you must specify message identifiers
for the messages in one of the following ways: !

« pppmmnn

Monitors for a specific message. For example, MCH1211 is the message
identifier of the zero divide escape message.

« pppmmO00

Monitors for any message with an identifier that begins with a specific
program product (ppp) and the digits specified by mm.

« ppp0000

Monitors for every message with an identifier that begins with a specific
program product (ppp). For example, CPFO000 indicates that all escape
messages beginning with CPF are monitored.

« Special value

Monitors for all escape messages based on a special value. For example,

*ZRODVD indicates that the escape message for the zero divide condition
(MCH1211) is to be monitored for.
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In addition to monitoring for escape messages by message identifier, you can
compare a character string, which you specify in the MONMSG command, to
data sent in the message. For example, the following command monitors for
an end-of-file escape message for the file MYFILE. The name of the file is
sent as message data.

MONMSG MSGID(*ENDF) CMPDTA{MYFILE) EXEC(GOTO EOJ)

The compare data can be as long as 28 characters, and the comparison starts
with the first character of the first field of the message data. If the compare
data matches the message data, the action specified in the EXEC parameter is
executed. The message data fields are documented in the Message Guide for
each message. ’

You can monitor for an escape message sent by a specific command in your
program by specifying the MONMSG command immediately following the

. command. You can use as many as five MONMSG commands for a single

command. This lets you handle different escape messages in different ways.

The EXEC parameter specifies how an escape message is to be handled. Any
command except PGM, ENDPGM, IF, ELSE, DCL, ENDDO, and MONMSG can
be. specified in the EXEC parameter. You can specify a DO command in the
EXEC parameter, in which case, the commands in the do-group are executed.
When the command or do-group (in the EXEC parameter) has been executed,
control returns to the command in your program that is after the command that
sent the escape message. However, if you specify a GOTO or RETURN
command, control does not return.. If you do not specify the EXEC parameter,
the escape message is ignored and your program continues.

You can also monitor for an escape message sent by any command in your
program by specifying the MONMSG command immediately following the last
declare command in your program. This lets you handle the same escape
message in the same way for all commands. The EXEC parameter must be
specified. Only the GOTO command can be specified in the EXEC parameter.

You can also monitor simultaneously for the same escape message to be sent
by a specific command in your program and by any command. This requires
two MONMSG.commands. One MONMSG command follows the command
that needs special handling for the escape message; for that command, this
MONMSG command is used when the escape message is sent. The other
MONMSG command follows the last declare command so that for all other
commands, this other MONMSG command is used.
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The following shows an example of a CHGVAR (Change Variable) command
being monitored for a zero divide escape message, message identifier
MCH1211.

CHGVAR VAR(&A) VALUE(&A/&B)
MONMSG MSGID{MCH1211) EXEC(CHGVAR VAR(&A) VALUE(1))

The value of the variable &A is changed to the value of &A divided by &B. If
&B equals O, the divide operation cannot be done and the zero divide escape
message is sent to the program. When this happens you change the value of
&A to 1 (as specified in the EXEC parameter).

Many escape messages can be sent to your program by commands and
programs it calls. Probably, you will not want to monitor for and handle all of
these. Normally, only a few escape messages pertain to the function of your
program; the rest of those that can be sent should never actually be sent. CPF
provides default monitoring and handling of any messages you do not monitor.

Default handling assumes that an error has been detected in your program. If
you are debugging the program, the message is sent to your work station.
Then you can enter commands to analyze and correct the error. If you are not
debugging the program, a dump is taken and the function check escape
message (CPF9999) is sent to your program. You can monitor for function
check escape messages so that you can either:

1. Clean up and terminate the program
2. Continue with some other aspect of your program
If you do not monitor for a function check escape message, your program is

terminated by CPF and the function check message is sent to the program’s
caller. :

Monitoring and Handling Notify Messages

Besides monitoring for escape messages, you can monitor for notify messages
that are sent to your control language program’s program message queue by
the commands in your program or by the programs it calls. Notify messages
are sent by these programs to tell your program of a condition that is not
typically an error. By monitoring for notify messages, you can specify an action
different from what you would specify if the condition had not been detected.

Monitoring and handling notify messages is similar to monitoring and handling
escape messages.. The difference is in what happens if you do not monitor
and handle messages. Unlike escape messages, unmonitored notify messages
are not considered an indication of an error in your program. Instead, for notify
messages, the default reply stored in the message description is used to tell
the sender of the message what to do.
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MESSAGE LOGGING

There are two types of logs for messages:

« Job log

« System log

A job log contains information related to requests entered for a job. System
logs contain system data such as security and service information.

Job Log

Each job has an associated job log. The job log can contain:

« The commands in the job (not commands in control language programs)

« All messages sent to the requester

« All replies to the messages sent to the requester

. All completion and diagnostic messages sent to and not removed from the
program message queue

At the end of the job, the job log is written to an'output file so that it can be
printed. After the job log is written to the output file, the job log is deleted.

You can control what is written in the job log by specifying the message
logging level, message logging severity, and message text logging level in the
job description. (See Job Descriptions in Chapter 16, Work Management.) There
are five message logging levels:

Level

0

4

Description
No data is logged

All messages sent to the external message queue
including indications of when the job started and ended
and the status of completion

Logging level 1, any message with a severity
greater than or equal to the specified severity,
and any request for which a diagnostic message
was issued that has a severity greater than

or equal to the specified severity

Logging level 1, all requests, and any message
with a severity greater than or equal to

the specified severity

All requests and all messages

You can log only the first-level message or both the first~- and second-level

messages.

Message Handling
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System Logs
There are three system logs:
« History iog
« Service log
« Programming change log
The history log contains system, subsystem, and job information, device status,
and system operator messages. The service log contains information about
errors detected in IBM program products. The program change log contains
information about the application of program changes to IBM products.
The sizes of the history and service logs are specified in the system values
QSRVLOGSIZ and QHSTLOGSIZ, respectively. When a log is full, that version
of the log can be saved. (See Chapter 19, Save/Restore for information on
how to save an object.) A new version of the log is automatically created.
Each version is a physical file that is named in the following manner:
Qxxxyydddn
Where xxx is a three-character description of
the log type (HST for history; SRV for

service; CHG for programming change)

yyddd is the Julian date on which the log
version was created

n is a sequence number within the Julian
date (0 through 9 or A through Z)

You can display or print the information in a log using the Display Log
(DSPLOG) command. You can select the information you want displayed or
printed by specifying any combination of the following:

« Log (QHSTLOG, QSRVLOG, or QCHGLOG)

« Period of time

« Name of job for which entries are to be displayed

« Message identifiers of entries that are to be displayed
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The following DSPLOG command displays all the available entries for the job
OEDAILY in the current day.

J

DSPLOG JOB(OEDAILY)

The resulting display is:

SYSTEM QHSTLOG LOG 10/24/80 08:35
JOB NAME USER NUMBER DATE TIME MSGID
OEDAILY RSMITH 17 10/23/80 12:20 .CPFl201
JOB STARTED
OEDAILY RSMITH 17 10/23/80 12:40 CPFl202
JOB ENDED

COMMAND LIST

This is a list of commands related to message handling. It is presented here to
) help you select the appropriate command for the function you want and to
help you determine which command you might need to reference in the CPF
Reference Manual—CL.

Messages
Descriptive Name Command Name Function
Send Message SNDMSG Sends an impromptu message
to a message queue.
Remove Message RMVMSG Removes a message from a
message queue.

Display Message DSPMSG Displays messages from a
: message queue.

Message Handling
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Message Queues

- Descriptive Name

Create Message
Queue

Delete Message
Queue

Change Message
Queue

Message Files

Descriptive Name

Create Message
File

Delete Message
File

Add Message
Description

Remove Message
Description

Descriptive Name

Send Program
Message
Receive Message
Send Reply

Retrieve Message

Monitor Message

Command Name

CRTMSGQ

DLTMSGQ

CHGMSGQ

Command Name

CRTMSGF

DLTMSGF

ADDMSGD

RMVMSGD

Commands Within Programs

Command Name

SNDPGMMSG

RCVMSG

SNDRPY

RTVMSG

MONMSG

Function

Creates a message queue.
Deletes a message queue.
Changes the attributes of a

message queue.

Function

Creates a message file.

Deletes a message file.

Adds a message description to
a message file.

Removes a message description
from a message file.

Function

Sends a message from within
a program to a message queue.

Receives a message from
a message queue.

Sends a reply for a message
t0 a message queue.

Retrieves a message from a
message file.

Monitors for escape and notify
messages sent to a program’s
program message queue.
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Chapter 13. Defining Commands

You can define your own commands to call your applications. By defining your
own commands, you can set up default values for parameters, perform validity
checking outside of your application programs, and define prompt text for
using commands interactively. You can also create your own versions of
IBM-supplied commands.

The alternative to defining commands is to use the CALL command to call your
applications. However, validity checking is not performed on the parameters
passed in the CALL command when the call is entered. A program would have
to do the validity checking. If you define your own commands, CPF performs
the validity checking. ‘

All commands entered using spooling or the Source Entry Utility (Licensed
Program 5714-UT1) are checked syntactically using the command definition.
You can do additional parameter checking by including the checking in the
command processing program (CPP) you write for the command (see Writing a
Command Processing Program later in this chapter) or by writing a program
called a validity checker. If you use a validity checker, the command is
checked before it is passed to the CPP for processing. If an error is found, a
message is issued to the user so errors can be corrected immediately. The
CPP can assume that the data passed to it is correct,

Validity checking using the command definition can ensure that:
« The required parameters are entered.
+ Each parameter value meets data type and length requirements.
« Each parameter value meets the requirements of:
— A list of valid values
— A range of values

— A relational comparison to a value

« Conflicting parameters are not entered.

HOW TO DEFINE COMMANDS

To create a command you must first define the command through command
definition statements. Command definition statements let you:

o Define the keyword and parameter values for a ;.)arameter (PARM
statement)

« Define prompt text for the command prompt (CMD statement) and for the
parameters (PARM statement)

Defining Commands
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The statements are entered into a source file so they can be used with the
Create Command (CRTCMD) command to create a command. See Chapter 10,
Source Files for entering source statements.

Defining Parameters

You can define as many as 50 parameters for each command. To define a
parameter you must use the Parameter (PARM) statement. You name the
keyword for the parameter and the type of parameter value that can be
passed. The keyword can be up to 10 alphameric characters, the first of which
must be alphabetic. The basic parameter types are (TYPE parameter value
given in parentheses):

« Decimal (*DEC). The parameter value is a decimal number.
« Logical (*LGL). The parameter value is a logical value, ‘1" or 'O’.

« Character (*CHAR). The parameter value is a character string, which can be
enclosed in apostrophes.

« Name (*NAME). The parameter value is a character string of which the first
character is alphabetic and the remaining characters are alphameric.

« Generic name (*GENERIC). The parameter value is a generic name. A
generic name consists of a set of characters that identify a group of objects
and ends with an * (asterisk). For example, INV* identifies the objects INV,
INVOICE, and INVENTORY. :

« Variable name (*VARNAME). The parameter value is a variable name
passed as a character string. A variable is a name that references an actual
data value during execution. A variable name can be.as long as 10

. alphameric characters {(the first of which must be alphabetic) preceded by an
& (ampersand)—for example, &PARM.

« Date (*DATE). The parameter value is a character string that is passed to
the CPP in the format gyymmdd (g = guard digit, y = year, m = month, d =
day). CPF sets the guard digit based on the year in the specified date. The
guard digit is 0 if yy equals a number from 70 through 99; it is 1 if yy
equals a number from 00 through 69. The system values QDATFMT and
QDATSEP determine what format the date must be specified in on the
command. : :

« Time (*TIME). The parameter value is a character string that is passed to
the CPP in the format hhmmss (h = hour, m = minute, s = second).

You can also specify a length for any parameter value except date or time.
(Date is always 7 characters and time is always 8 characters.) There are
restrictions as to the maximum length that can be specified for a value and
there are default lengths if you do not want to specify a length. The following
shows the maximum and default lengths for each parameter type that you can
specify a length for.
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‘ Data - Default Maximum

Type Length Length
*DEC . 15 15
5 decimal 9 decimal
positions positions
*LGL 1 1
*CHAR 32 2000
*NAME 10 256
*GENERIC 10 256

*VARNAME 11 N

If you are defining an optional parameier, you can define a value to be used if
the parameter value is not specified on the command. This value is called a
default value. The default value must meet all the value requirements for that
parameter (such as type, length, and special values). If you do not specify a
default value for an optional parameter, the following default values are used:

Data Default

Type Value

*DEC 0

*LGL 0

*CHAR Blanks

*NAME Blanks ‘
*GENERIC Blanks

*VARNAME Blanks

*DATE Zeros

*TIME Zeros

The following is information you must consider when defining parameters. The
associated PARM statement parameter is given in parentheses.

« Whether a value is returned by the CPP (RTNVAL)

« Whether the parameter is not to appear externally to the user but is to be
passed to the CPP as a constant (CONSTANT)

« Whether the parameter is restricted (RSTD) to specific valid values or can
include any value that matches the parameter type, length, value range, and

a specified relationship

« What the specific valid parameter values are (VALUES, SPCVAL, and
SNGVAL)

« What tests should be performed on the parameter value to determine its
validity (REL and RANGE)

« Whether the parameter is optional or required (MIN)

« How many values can be specified for a parameter that requires a list (MIN
and MAX)

« Whether the value is a file name (FILE)

Defining Commands
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« Whether the value must be the exact Iength specified (FULL)
» Whether the length of the value should be returned with the value (VARY) ..

« Whether attribute information should be returned about the value passed for
the parameter (PASSATR)

« What the prompt text for the parameter is (PROMPT)

In the following example you define a parameter OETYPE for a command to
call your order entry application.

PARM KWD(OETYPE) TYPE(*CHAR) RSTD(*YES)
VALUES(DAILY WEEKLY MONTHLY)} MIN(1)
PROMPT( Type of order entry:’)

The OETYPE parameter is required (MIN parameter is 1) and its value must be
DAILY, WEEKLY, or MONTHLY.

Defining the Prompt for the Command Name
When a user chooses to be prompted for a command instead of entering the
command, the command name (such as ORDENTRY) and the word PROMPT
are automatically displayed on line 1. You can specify an additional character
string, called prompt text, to appear on line 1 before the command name. The

prompt text must be a character string of, at the most, 30 characters. ) (

The Command ({CMD) statement is used to define the prompt. For example,
you enter the following for the user-defined ORDENTRY. ‘

CMD PROMPT('ORDER ENTRY")
Line 1 of the prompt looks like this:

ORDER ENTRY (ORDENTRY) PROMPT

Creating Commands

You use the Create Command (CRTCMD) command to create a command.
When you create a command, you can define the following attributes of the
command.

» The validity checker
« What mode the command can execute in:
— Production

— Debug
— Service
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« Where the command can be used:
— Batch job stream
— Interactive job
— Control language program in a batch job stream
— Control language program in an interactive job
— As a command interpretively executed by the system through the
QCAEXEC interface

» What file the prompt text is kept on

For example, you define a command named ORDENTRY to call your order
entry application. The Create Command (CRTCMD) command defines the
preceding attributes for ORDENTRY and creates the command using the
parameter definitions contained in the IBM-supplied source file QCMDSRC.

CRTCMD CMD(ORDENTRY.DSTPRODLB)
- PGM(ORDENT.DSTPRODLB)
PUBAUT(*NONE)
TEXT('Calls order entry application’)
The resulting command is:

ORDENTRY OETYPE(value)

where the value can be DAILY, WEEKLY, or MONTHLY.

WRITING A COMMAND PROCESSING PROGRAM

Writing a command processing program (CPP) is much like writing any HLL or
control language program. Messages issued as a result of executing the CPP
can be sent to the job message queue and automatically displayed. You can
send displays to the requesting display work station.

Notes:

1. The parameters defined in the command are passed in a parameter list in
the order they were defined (the PARM statement order).

2. Decimal values are passed as packed decimal values of the length specified
in the PARM statement. '

3. Character, name, and logical values are passed as a character string of the
length defined in the PARM statement.

Figure 28 shows the relationship between the Create Command (CRTCMD)
command, the command definition statements, and the CPP.
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Creation of DSPORD Command:

CRTCMD cmD (DSPORD) PGM(DSPORDPGM)

Y

Definition for DSPORD Command:

CMD 'DISPLAY ORDER'
PARM KWD (ORDER)
TYPE (*DEC)
LEN(6 0)

RANGE (100000 600000)
PROMPT ('Order number: ')

Command Processing Program for DSPORD Command (DSPORDPGM):

Figure 28. Command Relationships
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PGM (&ORDER)

DCL &ORDER
TYPE (*DEC)
LEN(6 0)
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If the CPP is a control language program, the variables that receive the
parameter values must be declared to correspond to the type and length
specified for each PARM statement. The following shows this correspondence.
(Note the declare for the parameter ORDER in Figure 28.)

PARM Statement DCL (Declare) Command
Type Length Type Length
*DEC Xy *DEC Xy
*LGL 1 *LGL 1
*CHAR n *CHAR <n!
*NAME n *CHAR <n’
*GENERIC n *CHAR <n'
*DATE n *CHAR <n!
*TIME n *CHAR <n’

TMust equal n if RTNVAL(*YES) is specified.

3
REDEFINING IBM-SUPPLIED COMMANDS

You can redefine IBM-supplied commands to conform to a language other
than English or to terminology that suits your installation better. You can
change the command name, the keyword name, some of the parameter values,
and the prompt text. Even though you can change some parts of the
commands, you cannot change the attributes of the parameters passed to the
CPP. No matter what part of a command you are changing, you must use
command definition statements to redefine it and the CRTCMD command to
create the new command.  If the command name does not change, the
command must be placed in a different library from the IBM-supplied
command. The CPP used for the IBM-supplied command is the same one
used for the new command.

Note: If you change the prompt text for the command, you must compile again
programs that contain the command.

You can change the name of a command without changing anything else in the
command. If you do so, you specify a different command name on a CRTCMD
command and use the same source member as was used for the IBM-supplied
command. The source member name for an IBM-supplied command is the
same as the command name.

CRTCMD CMD(MOVE) PGM(QLIMVOBJ) SRCFILE{(QCMDSRC)
SRCMBR(MOVOBJ) TEXT('Move object’}

The IBM-supplied MOVOBJ (Move Obiject) command was changed to MOVE.
The source member MOVOBUJ is in the IBM-supplied source file QCMDSRC.

Besides changing command names you can change keyword names. To
change a keyword name, you specify a new keyword name on a PARM
statement and change all references to the keyword name on other command
definition statements. :
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Similarly, if you want to change a parameter value to a constant value so that
you never need to enter the parameter, you specify the constant value on the
CONSTANT parameter of the PARM statement.

You can specify that if a certain value is entered for a parameter value that
another value actually be sent to the CPP. Primarily, this is useful for
translating IBM-supplied commands into a language other than English. You
can translate a command without rewriting the CPP to handle non-English
words. The English version can be passed to the CPP. The SPCVAL parameter
is used to define what values can be specified and what values are actually
passed to the CPP. ‘

You can also restrict parameter values using the VALUES parameter on the
PARM statement and change default values using the DFT parameter on the
PARM statement.

Commands to Which New Special Values Cannot Be Added

New special values (SPCVAL parameter) cannot be added to the following
commands. (These commands are handled specifically by the control language
compiler.)

CALL IF

CHGVAR MONMSG
CNLRCV PGM

DCL RCVDTAARA
DCLDTAARA  RCVF

DCLF RETURN

DO SNDDTAARA
ELSE SNDF
ENDDO SNDRCVF
ENDPGM TFRCTL
GOTO WAIT

COMMAND LIST AND STATEMENT SUMMARY

This is a list of commands related to defining commands. It is presented here
to help you select the appropriate command for the function you want and to
help you determine which command you might need to reference in the CPF
Reference Manual—-CL.

Descriptive Name Command Name Function

Create Command CRTCMD Creates a command from a
command definition.

Delete Command DLTCMD Deletes a command.

Change Command CHGCMD Changes the attributes of
a command definition.

4
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This is a list of command definition statements related to defining commands.

Descriptive Name

Command
Dependent
Element
Parameter

Qualifier

Statement Name Function

CMD

DEP

‘ELEM‘

PARM

QUAL

Specifies the prompt text
for a command name.

Defines the relationship
between parameters.

Defines the elements in a

list used as a parameter value.

Defines a parameter for a
command.

Defines a qualified name used
as a parameter value.

Defining Commands
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Chapter 14. Application Documentation

Documentation aids provided on System /38 are useful when designing and
maintaining application programs.

The following commands provide information on the description, organization,
and usage of data base and device files.

« Display Data Base Relations (DSPDBR)

« Display File Description (DSPFIj)

« Display File Field Description (DSPFFD)

« Display Program References (DSPPGMREF)

The information provided by these commands can be used to determine what
effect changes in an application might have on files and programs:

» What DDS and program source needs to be changed
« What files have to be created again
« What files are used by a given program

The output from the DSPDBR, DSPFFD, and DSPPGMREF commands can be
placed in a physical file member for which you can build your own access path
for analysis of the output. The physical file is created for you when you
request that output be placed in the file. {The request is made using the
OUTFILE parameter on the DSPDBR, DSPFFD, and DSPPGMREF commands.)
The record format for the file is one supplied by CPF (Figure 29). Initially, the
file is created with private authority. Only the owner can use it. However, you
can authorize other users to use the file (see Granting Authority in Chapter 18,
Security). :

Once the physical file has been created, you can use it again for the same
command. However, the file is cleared before new output is entered. For
example, you specify a DSPDBR command with the output going to the file
OUTANYLS. Later, you specify another DSPDBR command with the output -
going to OUTANLYS. OUTANLYS is cleared before the output is entered; the
output from the first DSPDBR command is gone.
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Data Base Relations:

12345 7‘8 9 |0‘I12|3|14 1516 17|18 19 20 21 22 23 24 25 26 27 28(29{30 31 32 33 34|35[36 37

38]39 40 41

142 43 44

45 46 47 48 49 5051 52535455565756596061 6263646566676569707! 7273 74 7576 77 78 79 80

COLHDG ("TYPE OF DEPENDENCY')_

:* l T A
e; DATA [BASE RELATLONS |0UTPUT] RECORD GNHDRDBR

: R wg%égsk 5 ng]‘(;e?pnALwe RELATI.ONS' b]

~ [BRLT 10A COLHDG(" CLBRARY" Y

: WHBRRD 12 R )o’R:M;AT RERE

A H L H [ = i1 : :

A WHBNG ') couce{ DEPENDENT COUNT']

. WHBRLLT A O o RATECTINE ) oo

2 WHBRE LgA COLHDG(TLIBRARY™) — — —
x “WHBREN 1L COLHDG(TMEMBER' Y
» WHBTYPE L

Program References:

§ DATA |BASE| RECORD _FORMAT QWHDRPPR - R EREN
A R_QWDDRPPR TEXT (' PROGRAM REFERENCES':).

A HPLI l COLHDG (" LTRRARY"

A HPPNAM COLHDG (" PROGRAN™ ) _

A HPTE. ROA (OLHDG(' TEXT .DESCRIPTION )

A _WHPENUM B8 COLHDG(' ORIECT COUN

A UPDTT L COLHDG(* DATE TIME')

A HP FNAM 1 COLHDG(' OBJECT"

A ¥ 1 COLHDG (' LIBRARY" )

A HPSN coL TSOURCE =‘E AME" )

A HPRFN 4R COLHDG (' RECORD . FORMAT COUNT')
A HPFUSIG 48 COLHDG(' FILE USAGE')

x PREN IgA COLHDG("RECORD FORMAT")

A RES 13A COLHDG(' SEQUENCE"')

A HPRFEN B8R _ICOLHDG("FIELD COUNT')

Figure 29 (Part 1 of 2). Record Formats for Output File
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File Field Descriptions:

1 2 3 4 s|e|7|8|9 101112 13|14|15161718[18 20 21 22 23 24 25 26 27 28|29{30 31 32333435'3627383940“4243444546474849505\52535455565755596061 62 63 B4 6566 67 68 69 70 71 72 7.‘!74757577737980
A* : T : T s ; - T | . : R R H T T
o FORMAT/FLELD DATA [BASE RECORD GQWADRFFD
» "R BWHDRFFD TEXT (" FORM T/FIELD DB RECORD )

% : HFILE COLHDG (' FLLE")
A I8 COLHDG (" LT RARY'
» HCRT D 7 COLHDG("FILE CREATION DATE')
x CNT B COLHDG(*RECORD_FORMAT COUNT" )
A ; T 13 COLHDG (" DATE/TIME')
AT T WHNAME 10 COLHDG(* RECORD FORMAT™ J_
A T WHSEQ Ly COLHDG (* SEQUENCE ' )
A %-r—xr 5 COLHDG(TTEXT DESCRIPTION']
A HFL : COLHDG(TFIELD COUNT')
A RLE i COLHDG (" RECORD LENGTH']
» : COLHDG (" INTERNAL FIELD NAME')
» HEL DE COLHDG(TEXTERNAL FLELD NAME™)
A FOBO) COLHDG (" OUTPUT BUFFER OFFSET' )
; FL0B ] ~CoLhbe T F ey PeNGT e
" WHELDD ‘% oL 8%T§%GEMAL I6IT5")
1.2 3 4 s|e|7|8|9 10f11]1213|14[151611718)19 20 21 22 23 24 25 26 27 28(29[30 31 323334353637'353940"4243444546474849505| 52 53 54 5556 57 58 59 60 61 626‘36455665758697071 7273 74 7576 77 78 79 80
— ELDP u | [COLHDG(" DECIMAL PRECISION')
A WHETXT 50 co.rael- EXT_DESCRIPTION')
» CDE 4B COLHDG (" CHANGE COD:‘) TEXT(" L-OTRER=
A | , 1-VALIDITY, [T, 8-DECIMALS, L-
» : g%iguern 32- TYPE GU-NAME, 128-LEN-
x RFTL c0>+po('ze-EReuce FILET)
A ‘? COLH REFERENCE LIBRARY')
% HRFM "ICOLH EFERENCE RECORD FORMAT ) |
» RELD! co FDG(“QE=EREUCE FTELD')
" WHCH 2 COLHDG ("COLUMN HEADING 1)
A HCH 2 COLHDG ("COLUMN HEADING 2.~ ,
A CHD 29 COLHDG("COLUMN HEADING 37) =
A HELDT] 1l COLHDG (T FIEL EY) TEXT(' B-BINARY-
x v A-CH RACTER, S-ZONED,  P-PACKED')
A WHEIO 1 COLHDG('1/0 +rk1§ﬂ¥%‘ﬁ‘?exT(-I-INP-
A UT, 0-QUTPUT, B-BOTH')
A ECDE ! COLHDG( EDIT' CO
A HVC#Q \[E@—q coL DQIKVA_IDITY cuecz coumr Y

Figure 29 (Part 2 of 2). Record Formats for Qutput File
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DISPLAYING DATA BASE RELATIONS

You can display or print the following information about the organization of
your data base.

« A list of all data base files (physical and logical) that use a record format

« A list of all data base files (physical and logical) that depend on the
specified file for data sharing or access path sharing

» A list of alil members (physical and logical) that depend on the specified file
for data sharing or access path sharing

In the following example, you display a list of all authorized data base files
associated with physical fle ORDHDRP, and use the record format ORDHDR.
You need this information because you are going to make changes in the
record format and you want to ensure that the files affected can use the
changed record format. You use the Display Data Base Relations (DSPDBR)
command to display the list.

DSPDBR FILE(ORDHDRP.DSTPRODLB) RCDFMT(ORDHDR)

The resulting display is:

~

10/23/60 DATA BASE RELATIONS
Command input:
Generic file name: FILE ORDHDRP
Library name: DSTFPRODLB
Member name: MBR *NONE
Generic record format name: RCDFMT QRDHDR
Outrut file name: OUTFILE *NOME
Library name: *NONE
Output: QUTPUT *
File name: ORDHDRP Library: DSTPRODLB
Member name: OROHDRP
\_
[
Record format name: ORDHDR
Number of dependencies: 3
FCRMAT DEPENDENT:
Dependent Ffile name: Library:
ORDFILL DSTPRODLB
ORDNHDRL DSTPRODLB

ORDHDRL1 DSTFRODLB

~

N
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DISPLAYING FILE DESCRIPTIONS

You can display or print file descriptions for a single file in a specified library
or all files of the same name in all libraries. The types of displays for a file are

«+ File attributes

« Access path specifications (logical and physical files only)

. Select/omit specifications (logical files only)

- Alternate collating sequence specifications {physical and logical files (()nly)
« Record format specifications

« Member attributes (logical and physical files only)

« Spooling attributes (device files only)

In the following example you display the file attributes for the physical file
ORDHDRP. You use the Display File Description (DSPFD) command.

DSPFD FILE(ORDHDRP.DSTPRODLB) TYPE(*ATR)

The resulting display is:

-

DATA BASE FILE ATTRIBUTES:

Access path type: ARRIVAL
Share the file: SHARE *NO
Maintenance: MAINT *IMMED
Alternate collating sequence:ALTSEQR-DDS NO
Duplicate rule: UNIQUE-DDS NO

Key order: LIFO-DDS FIFO
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Recover access path: RECOVER *¥NO
Maximum wait time for file: WAITFILE *¥IMMED
Force ratio: FRCRATIO *HOHE
Deleted records threshold: DLTPCT *NONE
Check level of format: LVLCHK *YES
Maximum number of members: MAXHBRS 1
Member count: 1

Maximum key length:
Key position count:

Allocate space: ALLOCATE *NO
contigquous space: CONTIG *NO
r"
Unit identifier: UNIT *ANY
Size of members: SIZE
Initial number of records: 10000
Increment value: 1000
Maximum times to increment: 3
Record capacity: 13000

\

VRN

DISPLAYING FILE FIELD DESCRIPTIONS

You can display field information for both data base and device files:

A single file

+ A group of files

« All files in a single\library
« All files in all libraries

This field information can be placed in a data base file for which you can build
your own access path for the analysis of data.

In the following example you display the field information for your field
reference file DSTREF. You use the Display File Field Description (DSPFFD)

command. o

DSPFFD FILE(DSTREF.DSTPRODLB)
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The resulting display for one of the fields is:

10/23/80 FILE FIELD DESCRIPTION
Command input:
Generic file name: FILE DSTREF
Library name: DSTFPRODLB
Output file name: OUTFILE *NOME
Library name: ¥NONE
Output: OUTPUT *
\
r'
File name: DSTREF Library: DSTPRODLB
Record format count: 1
File creation date: 05/14/80
File text description: TEXT
Distribution field reference file
Format name: ) DSTREF
Format level identifier: 0781023103000
Format text description: TEXT-DDS
Field reference file
Number of fields: 34
Record length: 238
\
r A
Field name: CUST
Field length (bytes): 5
External name: CUST
Field text description: TEXT-DDS
Customer numbers
Output buffer offset: 060000
Input buffer offset:
Decimal digits: 5
Decimal precision: 0
Reference file: None Library: HNone
Record format: None
Reference field: None
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Attributes changed: None
Field type: 3

1/0 attribute:r

Column heading 1: : CUSTOMER
Column heading 2: NUMBER

Column heading 3:

.

DISPLAYING PROGRAM REFERENCES

You can display or print file usage and other object (data areas and programs)
usage information for:

. A siﬁgle prograrﬁ

« A group of programs

+ All programs in a library

. _A|I programs in all libraries

This information can be placed in a data base file for which you can build your
own access for analysis of data.

In the following example you display the file usage of the program CUS210.
DSPPGMREF PGM{CUS210.DSTPRODLB)

The resuiting display is:

10/23/80 PROGRAM REFERENCES

Command input:
Program name: PGH cusz210
Library name: DSTFRODLB
Output file name: OUTFILE *HOHE
Library name: *NONE
Qutput: OUTPUT *

Program name: cus210 Library: DSTPRODLB

Program text description:
Customer inquiry
Program reference count: 1

-
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Object name: cus210D Library: DSTPRODLB

Object type: FILE

File name in source:

Usage:

Record format count: 1

Record format name: Format level 1ID: Field count:

DISPLAY 0781023110230 7

This information is displayed for each file used by CUS210. .

OTHER DOCUMENTATION AIDS
The following are additional documentation aids:

+ The TEXT and COLHDG keywords for description of record formats and
fields in DDS.

+ The * (asterisk) for comments in DDS.
+ The TEXT parameter on the create commands.
« The /* */ for comment statements in your programs.

The TEXT keyword can be used to describe a record format or a field within
the DDS for a file. The text description cannot exceed 50 characters in length
and must be enclosed in apostrophes. This text is used by compilers and by
utilities such as the Query Utility (part of the Interactive Data Base Utilities,
licensed program 5714-UT1).

The COLHDG keyword is used to specify a column heading on a display for a
field. You can specify three lines of column headings for a field; each line can
contain 20 characters. Each heading Ime must be enclosed within apostrophes
Column headings are used by the Query Utility.

An * in position 7 of the DDS form indicates that the line is a comment.
Comments can appear anywhere in the file description.
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The following shows the use of an ¥, the TEXT keyword, and the COLHDG
keyword. The TEXT keywords describe a record format and a field.

12345 7[89‘011!2131415‘5”

M FIELD REIF

‘ b2 ol s g sfe o100 ps s s w0 e g @B T
A TEXT('Field reference {ile')

% [FTELDS DEFINED RY CUSTOMER MASTER RECORD (CUSMST)
A

n

mijz

CUST 5 TEXT(" CusTomeF Vumbera’ )
COLHDG(' CUSTUMER' "NUMBERS' )

The TEXT parameters on the create commands are also .used to document
_your application. For example, when you create an object you specify a text
description:

CRTPF FILE(DSTREF.DSTPRODLB) SRCFILE(FRSOURCE.QGPL)
TEXT( Distribution field reference file’)

This text description becomes part of the object description. You can display
this object description to find out the attributes of the object (in this case, the
distribution field reference file).

When you want to write comments in your control language programs or
append comments to commands in your programs, use the symbols /* */.
The comment is written between these symbols and must not exceed 50
characters. For example, in the program created in Chapter 4, Control
Language Programs, comments were written on commands:

PGM /*ORDO040C Order dept general menu*/
DCLF FILE(ORDO40CD)
START: SNDRCVF RCDFMT(MENU).
IF(&RESP=1) THEN(CALL CUS210)
/*Customer inquiry*/
ELSE
IF(QRESP=2) THEN(CALL ITM210)
/*Item inquiry*/
ELSE
IF{&RESP=3) THEN(CALL CUS210)
/*Customer name search*/
ELSE
IF(&RESP=4) THEN(CALL ORD215)
/*Orders by cust*/
ELSE
IF(&RESP=5) THEN(CALL ORD220)
/*Existing order*/
ELSE
IF(A&RESP=6) THEN(CALL ORD410C)
/*Order entry*/
ELSE v
IF(&RESP=7) THEN(RETURN}
GOTO START :
ENDPGM
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COMMAND LIST

This is a list of commands related to documentation aids. It is presented here
to help you select the appropriate command for the function you want and to
help you determine which command you might need to reference in the CPF

Reference Manual—CL.

Descriptive Name Command Name Function

Display Program DSPPGMREF
References

Display Data DSPDBR
Base Relations

Display File DSPFD
Description

Display File DSPFFD

Field Description -

Displays a list of files
and objects used by a
specified compiled '
program.

Displays data base cross
reference information:

« What data base
files use a
specified record
format.

« What data base
files depend on a
specified file.

« What data base
members depend on

a specified member.

Displays a description
of a file:

« File attributes

« Access path
specifications

« Select/omit
specifications

« Alternate collating
sequence

specifications

« Record format
specifications

« Member attributes
« Spooling attributes
Displays field

descriptions
for a specified file.
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Chapter 15. Testing

Testing lets you debug your programs in an environment identical to your
normal processing environment without modifying files in production libraries
and without modifying a program specifically for testing.

You can use objects in production libraries while you are in debug mode. You
do not have to create and store in a test library a special copy of an object
such as a program, message queue, or data area to use it in debug mode. The
program you are testing can-be in a production library.

No special commands specifically for testing are contained within the program
being tested. The same program being tested can be run normally without
modification. All test commands are specified within the job the program is in,
not as a permanent part of the program being tested. In addition, the test
functions are only applicable to the job they are set up in. The same program
can be used concurrently in another job without being affected by the testing
functions set up.

There are three major testing functions you can use on your programs:
« Setting breakpoints to halt program execution

. Specifyiné traces to trace HLL statement execution

« Displaying and modifying the values of program variables

A breakpoint is a place in a program where the system halts execution of the
program and gives control to the user (at a work station or through a batch
program). At a breakpoint the user can enter commands to request other
functions such as displaying and changing program variables. A trace is the
process of recording the sequence in which the statements in a program are
executed. In addition, a record can be kept of the values of the program
variables used in the statements.

ENTERING DEBUG MODE

To begin testing' you must use the ENTDBG command. This command places
you in debug mode and also specifies:

« Which programs are to be debugged

« Which program serves as the default program for the debug job

Testing
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« Whether a record of the breakpoints is to be written to the job log

« How many statements can be traced for a job and what action the system
should take when the maximum number is reached

« Whether production files cah be updated during debug

For a program to be debugged it must either be specified on the ENTDBG
command or added to the debug job with an Add Program (ADDPGM})
command. You can specify as many as 10 programs to be debugged
simultaneously in a job.

If you specified 10 programs for debug (using either the ENTDBG or ADDPGM
command or both commands) and you want to add more programs to the
debug job, you will have to remove some of the previously specified programs.
Use the Remove Program (RMVPGM) command. All breakpoints and traces
defined for a program being removed are also removed.

When you enter debug mode you can specify that a program be a default
program. By specifying a default program you can use breakpoint and trace
commands without having to specify a program name each time a command is
used. This is helpful if you are only debugging one program. For example, in
the Add Breakpoint (ADDBKP) command you would not specify a program
name for the PGM parameter because the default program is assumed to be
the program the breakpoint is being added to. The default program name must
be specified in the list of programs to be debugged (PGM parameter). If more
than one program is listed to be debugged, you can specify the default (
program in the DFTPGM parameter. If you do not, the first program in the list
in the PGM parameter is assumed to be the default program.

The default program can be changed by using either the Change Debug
(CHGDBG) or the Add Program (ADDPGM) command.

If you log a record of the breakpoints in the job log, the information logged is
a condensed form of the breakpoint displays. The job log can be used for
offline debugging. The logging level in the job description for the job must be
level 3, which means that all information is kept. If the level is other than 3,
this information is not kept. You can change the logging level using the
Change Job (CHGJOB) command.

You can specify a maximum number of statement executions that can be
traced for a job. You can change this maximum using the Change Debug
(CHGDBG) command. As long as the maximum has not been reached, you can
lower the maximum; otherwise, you can only raise the maximum. If you do
not specify a maximum, only 200 statement executions are traced.
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When the maximum is. reached, the system performs one of the following
actions (depending upon what you specify).

- Stops the trace (*STOPTRC).

— For an interactive job, control is given to you (a breakpoint occurs), and
you can remove some of the trace definitions (RMVTRC command) or
clear the trace data {CLRTRCDTA command).

— For a batch job, the trace definitions are removed and the program
continues to execute.

« Continues the trace but only the last maximum number of traces can be
viewed in the trace output (*WRAP).

By protecting production files from being updated, you can avoid unintentional
modification of the files. To protect files you must specify *YES in the
UPDPROD parameter.

The following ENTDBG command places the high-level language program
CUS310 in debug mode. (CUS310 is a customer master file maintenance
program.) CUS310 is also the defauit program. Data base files in production
libraries cannot be updated. The default of 200 statements that can be traced
is taken, and the system is to stop tracing but continue executing.

ENTDBG PGM(CUS310.DSTPRODLB)

Note: You can end debug mode at any breakpoint by entering the End Debug
(ENDDBG) command.

ADDING BREAKPOINTS TO PROGRAMS

After you have entered debug mode you can add breakpoints to the program
you want debugged. Adding a breakpoint to a program consists of specifying
either the statement label or the statement number. When you add a
breakpoint to a program, you can also specify program variables whose values
you want to display when the breakpoint is reached.

When a breakpoint is about to execute, program execution stops. For an
interactive job, the system displays what breakpoint the program has stopped
at and, if requested, the values of the program variables. After you get this
information (in a display) you can enter commands to request other functions
such as changing a variable (CHGPGMVAR command), adding a breakpoint
(ADDBKP command), or adding a trace (ADDTRC command). You can enter
any control language command that can be used interactively. If you entered a

" command, you must enter the Resume Breakpoint (RSMBKP) command to

resume program execution. If you did not enter a command, you can use
command function key 10 to resume execution.

For a batch job, a breakpoint program can be invoked when a breakpoirit is
reached. You must create this breakpoint program to handle the breakpoint
information. The breakpoint information is passed to the breakpoint program.
The breakpoint program can invoke another user-created program such as a
control language program that can contain the same commands (requests for
function) that you would have entered interactively for an interactive job. Any
function valid in a batch job can be requested. When the breakpoint program
completes executing, the program being debugged continues executing.
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To add a breakpoint to a program, use the Add Breakpoint (ADDBKP)
command. You can specify 10 statement numbers in one ADDBKP command.
The program variables specified on an ADDBKP command apply only to the
breakpoints specified on the same command. Only 10 variables can be
specified in one ADDBKP command.

Iin the ADDBKP command you can also specify the breakpoint program name
for a breakpoint reached in a batch job, and the name of the program to which
the breakpoint is added. If you do not specify the name of the program to-
which the breakpoint is added, the breakpoint is added to the default program
specified in the ENTDBG or CHGDBG command.

The following ADDBKP commands add breakpoints to the program CUS310.
The value of the variable ARBAL is to be displayed when the second

breakpoint is reached.

ADDBKP STMT(6)
ADDBKP STMT(17) PGMVAR(ARBAL)

CUS310 is the defaulit program; so it did not have to be specified.

The specificationé for CUS310 look like this:
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The first breakpoint just tells where you are in the program. The following is
displayed as a result of reaching the first breakpoint. ’

BREAKFOINT DISPLAY
Stmt: 0006 Pgm: CUS310 Lvl:

CF10 - Resume program execution ENTER - Command entry display

. ‘ J
The following is displayed as a result of reaching the second breakpoint.

r | - M)
BREAKPOINT DISPLAY
Stmt: 0017 Pgm: CUS310 Lvl:
Variable: ARBAL
Type: Mumeric
Value: '610'

CF10 - Resume program execution ENTER - Command entry display

G J

At this point you could change the value of one of these variables to alter your
program'’s execution. You use the Change Program Variable (CHGPGMVAR)
command to change the value of a variable.
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Returning to a Breakpoint in One Program from Another Program

When you are executing a program in debug mode, you may find yourself in
the following situation.

« You reached a breakpoint in one program.

« At that breakpoint you called another program that was also in debug mode.

« You reached a breakpoint in the second program.
« Now you want to return to the first program.

To return to the breakpoint you specify the name of the first program. For
example, a breakpoint occurred in the control language program ORD045C. At
the breakpoint you called another program CUS310. At a breakpoint in
CUS310 you want to go back to the breakpoint in ORD045C. The following
command gets you back to the breakpoint in ORD045C.

RTNBKP PGM(ORDO045C)

. The invocation of CUS310 disappears when this RTNBKP command is

executed. At the breakpoint you returned to, you can request more functions
or resume program execution (RSMBKP command).

ADDING TRACES TO PROGRAMS

A trace differs from a breakpoint in that you are not given control during the
trace. The system records the traced statements executed. However, the trace
information is not automatically displayed when the program completes
execution. You must request a display of the trace information. The display
shows the sequence in which the statements were executed and, if requested,
the values of the variables used in the statements.

Adding a trace consists of specifying what statements are to be traced and, if
you want, the names of program variables used in the statements. When a
traced statement executes and a specified variable is in that statement, the
value of the variable is recorded. Also, you can specify that the values of the
variables are to be recorded only if they have changed from the last time a
traced statement was executed. '

To specify which statements are to be traced, you can specify

« The statement number at which the trace is to start and the statement
number at which the trace is to stop

« That all statements in the program are to be traced

« A single statement number of a statement to be traced

However, you can only specify a total of five statement ranges for a single
program, which is a total taken from all the Add Trace (ADDTRC) commands

for the program. In addition, only ten variables can be specified for each
statement range.

N



The following Add Trace (ADDTRC) command adds a trace to the program
CUS310. The value of the variable TOTBAL is to be recorded only if its value
changes between the times each traced statement is executed.

ADDTRC STMT(6 41) PGMVAR(TOTBAL) OUTVAR(*CHG)
CUS310 is the default program, so it did not have to be specified.

The specifications for CUS310 look like this:
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The following display results from this trace and is displayed using the Display
Trace Data (DSPTRCDTA) command.

-

TRACE DATA DISPLAY

Stmt: 0017 . " Pgm: CUS310 . Lvl: ) 1

Variable: TOTBAL
Type: Humeric Length: 5 Decimals: 2
Value: '700.00°'

Stmt: 0018 Pgm: CUS310 Lvl: 1. 2
Stmt: 0019 Pgm: CUS310 Lvl: 1 3
Stmt: 0020 Pgm: CUS310 Lvl: 1 4
Stmt: 0021 Pgm: CUS310 ) Lvli: 1 5

On the DSPTRCDTA command you can specify whether the trace information
is to be removed from the system or left on the system after the information is
displayed. If you leave the trace information on the system, any other traces
are added to it. The information remains on the system until the debug job
has completed execution. You can also use the Clear Trace Data
(CLRTRCDTA) command or the clear option on the Display Trace Data
(DSPTRCDTA) command to remove trace information from the system.

Breakpoints can be used within a trace. If a variable changes at a breakpoint
and the program resumes execution after the breakpoint, the trace information
contains the value of the variable at the time the breakpoint occurred instead
of at the time the statement was executed.

DUMPING OBJECTS AND JOBS

To help debug programs you can-dump objects and jobs. You can dump the
contents of any CPF object stored in a library. The dump is written to a
spooled printer file. To dump an object use the Dump Object (DMPOBJ)
command and specify the object name and type. When you dump a job you
use the Dump Job (DMPJOB) command (it has no parameters). You get a
dump of the program activation and invocation stacks, various objects
associated with the job, and any temporary work spaces used by the job.



COMMAND LIST

S This is a list of commands related to testing. It is presented here to help you

select the appropriate command for the function you want and to help you
determine which command you might need to reference in the CPF Reference

Manual—CL.
Descriptive Name

Enter Debug
End Debug

Change Debug

Display Debug

Debug Program
Descriptive Name

- Add Program

Remove Program

Program Variable
Descriptive Name

Change Program
Variable

Display Program
Variable

Program Pointer
Descriptive Name

Change Pointer

Command Name

ENTDBG
ENDDBG

CHGDBG

DSPDBG

Command Name

ADDPGM

RMVPGM

Command Name

CHGPGMVAR

DSPPGMVAR

Command Name

CHGPTR

Function

Indicates the beginning
of debug mode.

Indicates the end of
debug mode.

Changes the debug
characteristics of a
debug job.

Displays a list of the

programs being debugged and
other debug information.

Function

Adds a program to debug
mode.

Removes a program from
debug mode.

Function

Changes the value of a
program variable.

Displays the value of
a program variable.

Function

Changes the value of a
pointer.
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Breakpoint
Descriptive Name
Add Breakpoint
Remove
Breakpoint

Return
‘Breakpoint

Resume
Breakpoint

Display
Breakpoint

Trace
Descriptive Name

Add Trace
Remove Trace
Display Trace
Clear Trace

Data

Display Trace
Data

Dumps
Descriptive Name

Dump Job

Dump Object

232

Command Name Function

ADDBKP Adds a breakpoint to a
program in debug mode.

RMVBKP Removes a breakpoint from
a program in debug mode.

RTNBKP Returns execution from one
breakpoint to a previous
breakpoint. Used when there
is more than one program
at a breakpoint.

RSMBKP : Resumes execution of a
program after a breakpoint
has been displayed.

DSPBKP Displays breakpoint
information.

Command Name Function

ADDTRC Adds a trace to a
program in debug mode.

RMVTRC Removes a trace from a
program in debug mode.

DSPTRC Displays a list of traces
defined for a program.

CLRTRCDTA - Removes data from previous
: trace operations.

DSPTRCDTA Displays trace information
from a previously gen-
grated trace.

Command Name Function

DMPJOB Dumps the basic data
: structure of a job.

DMPOBJ Dumps a CPF object.
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Chapter 16. Work Management

Work management functions manage jobs on the system, allocate resources
for use within jobs, and schedule jobs for execution. You can tailor these
functions to meet your installation’s needs.

The basic unit of work on System/38 is a job. An interactive job is a job in
which the processing actions are performed by the system in response to input .
provided by a work station user. During the job, a dialog exists between the
user and the system. For example, between sign-on and sign-off you could
create a physical file, delete a display file, and call a program. Each is a single
command, but together they are a job.

A batch job is a job in which the proéessing actions are submitted as a
predefined series of actions to be performed without a dialog between the user
and the system. The job consists of all the processing actions that result from
input contained within the job. Basically, a batch job is all the commands
between a Job command and an End Job command or the next Job
command. For example, the following shows three jobs: V

//JOB OEDAILY ; Job: No other commands besides
Job command.

//JOB OEWEEKLY

CALL PGMA Job: Commands included in job.
CALL PGMB

CALL PGMC

//JOB OEMONTHLY )
CALL PGME
/ /DATA
. : > Job: Inline data file used in job.

//ENDJOB Y,
An autostart job, a reader, a writer, and a job submitted using the SBMJOB

command are also considered batch jobs although there are no JOB
commands associated with them.
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The following shows the basic objects CPF needs to control a subsystem and
run a job:

CPF
Subsy‘ste.m Subsystem
Description '
»| Job
Description
Y
ol User
Program ass Profile

On System/38, jobs execute in subsystems. A subsystem is an operating
environment through which CPF coordinates work flow and resource usage.
The specifications that define a subsystem and that'CPF uses to control the
subsystem are contained in an object known as a subsystem description. The
subsystem description contains routing information necessary for determining
what program must be invoked for a job and what the execution parameters
are. The subsystem description references another objeci known as a class. A
class specifies the execution parameters for a job. (See Routing Entries in this
chapter for more information about classes.) :

Each job in a subsystem must have an associated job description, but more
than one job can use the same job description. A job description is an object
in which the attributes of a job are predefined and stored. The job description
references another object known as a user profile. A user profile represents a
particular user or users to the system. It identifies which objects and functions
the user is authorized to use. (See Chapter 18, Security for more information
about user profiles.)

You can run your jobs using the IBM~-supplied objects or objects that you
create. IBM supplies objects needed for batch jobs, interactive jobs, and
spooling. You can use these objects as they are or tailor them to your
installation’s needs.

——
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When you get your system, you get the following I1BM-supplied subsystem

descriptions:
« QCTL1 and QCTL2 (interactive subsystems)
« QBATCH (batch subsystem) .

« QSPL (spooling subsystem)

All these subsystem descriptions are in the general purpose library (QGPL).

The IBM-supplied interactive subsystem (QCTL1 or QCTL2) supports all the

interactive jobs processed through the display work stations (including the
system console) on the system. Either QCTL1, QCTL2, or some other

subsystem defined by your install_atibn can be the controlling subsystem. A
controlling subsystem is the subsystem automatically started when the system

is started. There are two copies (QCTL1 and QCTL2) of the IBM-supplied

interactive subsystem. You can make changes to the subsystem by changing
an inactive copy. The controlling subsystem is specified in the system value
QCTLSBSD. The class specified in the routing entries for this subsystem is

QCTL.

After QCTL1 or QCTL2 is started you do not have to enter a user password to

sign on; the QUSER user profile is the specified default. The routing data

is

QCMDI, which causes the IBM-supplied control language processor to be

invoked for the routing step.

The IBM-supplied batch subsystem (QBATCH) supports all the batch jobs

processed on the system. The batch subsystem must be started by a Start

Subsystem (STRSBS) command and terminated explicitly by a Terminate

Subsystem (TRMSBS) command, a Terminate CPF (TRMCPF) command, or a
Power Down System (PWRDWNSYS) command. Batch jobs are placed on the
QBATCH job queue for processing. The batch subsystem does not have to be
started for jobs to be placed on the queue. When the subsystem is started,
the jobs on the queue are processed. The routing data QCMDB causes the

routing entry to invoke IBM-supplied control language processor for the

routing step. The class specified in the routing entries for this subsystem is

QBATCH.

The spooling subsystem (QSPL) supports reading jobs and job streams and

writing the output from the jobs. Jobs are placed on a job queue, either
QBATCH or a designated job queue, by a reader (a CPF program) and the

output is written from a spooled file on the QPRINT output queue to a device
by a writer (a CPF program). To submit a job to a job queue using the Submit
Job (SBMJOB) command, the spooling subsystem does not have to be active.

The class specified in the routing entries for this subsystem is QSPL.

Work Management
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In addition, you get the following IBM-supplied job descriptions: ~
- QCTL (interactive job) B
« QBATCH (batch job)

. QSPLDBR (data base spooling reader)

« QSPLCRDR (card read spooling reader)

« QSPLDKTR (diskétte spooling reader)

« QSPLPRTW (printer spooling writer)

« QSPLCRDW (card punch spooling writer)

« QSPLDKTW (diskette spooling writer)

All these job descriptions are in the general purpose Iibra& (QGPL).

The most commonly used IBM-supplied user profiles needed to perform jobs
are:

« For a batch job, the programmer user profilve QPGMR. QPGMR is
referenced in the IBM-supplied batch job description QBATCH.

« For an interactive job, the work station user profile QUSER. QUSER is ' ‘//
referenced in the IBM-supplied interactive job description QCTL. .
Work Entries and Routing Entries
Before you can understand how a subsystem executes your jobs, you must
understand work entries and routing entries, which are contained in the
subsystem description.

A work entry defines a source of jobs for a subsystem:

- From a work station when a user signs on or when a user transfers into a
subsystem (work station entry)

« From a job queue (job queue entry)
« Automatically started when the subsystem is started (autostart job entry)

See Work Entries in Subsystem Descriptions in this chapter for what needs to
be specified to define each type of work entry.



A routing entry specifies what program must be invoked for a job's routing
step to execute in the subsystem. Which routing entry is used is determined
by comparing routing data for a job to a compare value specified in the routing
entry. For batch jobs, routing data comes from the job description or from the
RTGDTA parameter of the JOB or SBMJOB command. For interactive jobs,
routing data comes from the job description or from a display in which the
user enters data. When a match is fourd, a routing step is initiated. A routing
step consists of the execution of the program specified in the routing entry.

The following illustrates the concept of routing entries. The routing data for job
JOBA is contained in the job description PRJOBD. The routing data PAY
matches the routing entry with sequence number 1012 and the program
PRPROC is executed in the subsystem QBATCH.

Job Queue

JOBA
Subsystem QBATCH

Routing Entry

Job Description

PRJOBD 5
8. g £ g o ]
RTGDTA = PAY S S0 S s Z2£ 2
& E2 g E 2t 33 ©
Fz o> a2 o2 =c @
1012 PAY PRPROC | QBATCH 3 1
Match -
Found )

Routing Step Y

PRPROC
Executes

See Routing Entries in Subsystem Descriptions in this chapter for what needs to
be specified to define a routing entry.
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WAYS JOBS ARE INITIATED ON THE SYSTEM

There are a number of ways that jobs can be initiated on System/38. For
interactive jobs, those ways are:

Using routing data from the job description to automatically route jobs. ]
Which programs are executed depends on what work station is being used.
The following can be specified for the routing step: '

— The IBM-supplied command processor QCL is specified in the routing
entry and no initial program is spécified in the user profile. The
command entry display is displayed to the user. No changes are made to
the IBM-supplied objects. (See Interactive Jobs, Executing QCL for the
Routing Step.)

— The IBM-supplied command processor QCL is specified in the routing
entry but an initial program is specified in the user profile. This initial
program can be the IBM-supplied program QCALLMENU or a user
program. The initial program is executed for the routing step. If a user
program is specified as the initial program, only the user profile need be
changed. For QCALLMENU, no changes need be made. (See Interactive
Jobs, Executing QCL for the Routing Step.) .

— A user program is specified in the routing entry and is executed for the
routing step. You must add a routing entry specifying the user program to
the subsystem description. (See Interactive Jobs, Executing a User
Program for the Routing Step.)

Using input from a display as routing data. This input can come from an
IBM-supplied display or a user-defined display. You must add a work

station entry specifying the device file containing the display format to the
subsystem description. (See Interactive Jobs, Prompting for Routing Data.)

For batch jobs, the ways jobs are initiated are:

'

Using a spooling reader or a SBMJOB command to place jobs on job
queues. The routing data comes from the job description or JOB or
SBMJOB command. You need not make any changes to the IBM-supplied
objects. (See Batch Jobs, Queuing Jobs.)

Using autostart job entries. A job is automatically started when the
subsystem is started. You must add an autostart job entry and a routing
entry to the subsystem description. (See Batch Jobs, Using Autostart Jobs.

—



Interactive Jobs, Executing QCL for the Routing Step

)
g In the following illustration, the routing data matches a routing entry specifying
that QCL be executed for the routing step.
Subsystem QCTL.1
Job Description
Work Station Entry QCTL
/ User profile =
Sign-on QUSER
QUSER > . Job description = QCTL ]
Routing data =
- ( QCMBI
Routing Entry \/—
ks - N
o 5 £
8. - £ £ g
¢ 58, E, 2 22 3
S0 -5 N R B
8z 83 &2 © s &
10 | QCMDI [QCL | QCTL | *NOMAX 1
L »
N

y User Profile QUSER

Initial program =
QCALLMENU,
user program,

or none

Routing Step

Routing Step

Routing Step

QcL
Executes

QCALLMENU
Executes

User
Program

Work Management



The work station entry contains the job description name for the interactive

" job. After sign-on, the system searches the routing entries in the subsystem
description to find a match for the rduting data in the job description. The
routing data is QCMDI, and it matches the routing entry that specifies the
program QCL. QCL checks the user profile to determine if an initial program
has been specified for this user. If none is found, QCL displays the command
entry display to the user. If an initial program is found, it is executed. This
initial program can be QCALLMENU or an application program.

The initial program can be used to establish the environment in which other
commands are executed. For example, the library list can be changed or
message files can be overridden so that messages in a non-English language
can be used. In addition, the initial program can be used to restrict the user to
a specific set of functions. As long as the initial program does not return
_normally to the program QCL, the command entry display is not displayed and
the user cannot enter commands. The IBM-supplied call menu program
(QCALLMENU) uses this technique to restrict users to the options of the menu
it displays. .

Interactive Jobs, Executing a User Program for the Roufing Step

In the following illustration, the routing data matches a routing entry specifying
that a user program be executed for a routing step.

Subsystem

Job Description ORDER

/ Routing data =

ORDER

Work Station Entry

Job description = ORDER Ve

S

Routing Entry {
1133 | ORDER | ORDPROC S

Routing Step 7

ORDPROC
Executes
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The routing data in the job description is ORDER, and it matches to routing
entry 1133, which invokes the user program ORDPROC.

For this type of execution, the routing data in the job description is
user-defined. A routing entry must be created by the user. The routing entry
can be added to an IBM-supplied subsystem or to a user-defined subsystem
description.

Interactive Jobs, Prompting for Rbuting Data

In the following illustration, the routing data in the job description specifies that
the routing data must be prompted for.

Subsystem

Work Station Entry

c % -
s g 3z, £
5 5 ES @ &
1773 & I g > i
x @ [ . 9 - o Job Description ORDJOB
s 8§ 33 3 g
=z Sz S < 3 o

WS0001 ORDJOB 3 *SIGNON [ *SYSRTGFMT Routing data =
*GET

el \__’//
N

Routing Entry

XX | cmpval | pgm S

AN

System
Format
. Display

1‘ Routing Step

Program
Executes

When the subsystem checks for routing data in the job description, it finds
*GET. The work station entry contains the name of the record format for a
display and the name of the device file containing the record format. This
display is a prompt that requests routing data. The display can be an
IBM-supplied display or a user-defined display.
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In. the case of the preceding illustration, the IBM-supplied display is used
(indicated by *SYSRTGFMT): '

The data entered by a user goes into a record called the data management

feedback area. The routing data from this feedback area used by the
subsystem contains 80 characters:

« Ten-character device name
« Two-character command key identifier
« First 68 characters of data entered on the display

For a user-defined display, you must define the routing data format \in the file
description for the device file using the routing field DDS keywords.
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Batch Jobs, Queuing Jobs

The following illustrates how jobs on a job queue are:initiated.

Job Queue
QBATCH Subsystem QBATCH
\ Job Queue Entry )
S QBATCH ‘ g
JOBC

l

Job Description
QBATCH

Routing Entry

Routing data = 10 | QCcMDB | QCL QBATCH S

QCMDB N

Routing Step ‘} Job Message Queue
‘ CALL
acL /
Executes
CALL
CALL

Spooled Inline Files
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Jobs are placed on a job queue:

« When a reader {(a. CPF program) processes a JOB command ~
« Through a SBMJOB command

« Through a TFRJOB command

. For discussions of submitting a job and transferring a job, see Submitting a Job’
from Another Job and Rerouting and Transferring Jobs, respectively.

A reader reads jobs from cards, diskettes, or a data base file and places the
jobs on a job queue. A job can contain request data and inline data files. The
request data is placed on a job message queue. Any inline data files are
spooled for access when the job executes. Normally, the request data for a job
is one or more commands.

The location of the request data is determined by the RQSDTA parameter on
the JOB, SBMJOB, or TFRJOB command. The RQSDTA parameter can
specify any one of the following:

» The actual request data
« That the request data is in the job description
« That the request data follows the JOB command

When QCL executes, it retrieves the request data (commands) from the job
message queue and executes it, using spooled inline data files if any exist for
the job.

When a subsystem is started, a job queue entry in the subsystem description
tells the subsystem what queue to look on for jobs to process. There can only
be one job queue entry in a subsystem description. More than one subsystem
description can reference a single job queue but only one subsystem
description can use the job q‘ueue at a time.

The routing data used to route a job can come from the job description or
from a JOB, SBMJOB, RRTJOB, or TFRJOB command.

In the preceding illustration the routing data QCMDB comes from the

IBM-supplied job description QBATCH. The routing data matches the
IBM-supplied routing entry 10, and QCL is executed.
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Batch Jobs, Using Autostart Jobs

The following illustrates how autostart jobs are executed.

Subsystem

Job Description STRJOBD

Autostart Job Entry

JoBB

STRJOBD

Routing data =
AUTOSTR

\//

Routing Entry

1155

AUTOSTR

START S

Routing Step

Y

START
Executes

An autostart job is automatically started when the subsystem is started. For
each autostart job, an autostart job entry must be added to a subsystem
description. All that is specified in the routing entry is the job name and job
description name. The subsystem uses the routing data specified in the job
description to find the program to be executed.
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SUBMITTING A JOB FROM ANOTHER JOB

You can submit a job from within an executing job (for example, submit a
batch job from a display work station even though you are in an interactive
subsystem). The submitted job is placed on a job queue.

To submit a job in this manner, use the Submit Job (SBMJOB) command.
Submitting a job consists of specifying a job description name and, if
necessary, overriding the parameters in the job description for the job. A job
name can be specified but if it is not, it is assumed to be the same as the
simple job description name. : '

REROUTING AND TRANSFERRING JOBS

Rerouting jobs is similar to transferring jobs except that rerouting initiates a
new routing step within the same subsystem while transferring initiates a new
routing step inzanother subsystem. In both cases, file overrides are removed,
allocated objects except the work station and job message queues are
deallocated, and files are closed. The library list stays the same because it is
specified at the job level. The temporary library QTEMP is not deleted, and all
job attributes remain the same.

If you are signed on and want.to get to another subsystem, you can transfer
your job to another subsystem. However, to transfer a job you must have
operational rights to both the job queue and the subsystem description of the
subsystem being transferred to.

To transfer an interactive job, the subsystem being transferred to must be
active. When the interactive job is placed on the job queue it is given the
highest job queue priority to prevent its being held too long on the job queue.

Rerouting a job is a method of changing processing attributes for a job. By
rerouting a job, you can invoke a different program.to process the job. For
example, a job is executing. The next part of the job needs to execute in a
different storage pool. You reroute the job at this time to execute the job in a
different storage pool.

POOLS

Routing steps execute within storage pools. A pool is a logical division of main
storage. Pools are used to reduce contentions between programs for main
storage. For example, a high-performance application executes in a pool
separate from other applications. Routing steps executing in the same pool
only contend with each other for main storage requirements; they only contend
with routing steps executing within other pools for resources other than main
storage.

The attributes of a storage poo! are its size and its activity level. Its size is
measured in K bytes. The activity level of a pool indicates how many routing
steps can execute in the pool at the same time. Excess jobs are automatically
queued.
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IBM-supplied subsystem descripti(_)ns contain-defined pools. You might want
to change the size of these pools to tailor them to your needs.

In addition to the pools defined in the subsystem descriptions, there are two
other pools on the system:

« A base pool (*BASE) that can be shared between subsystems. This pool
contains the unassigned storage on the system plus the amount specified in
the system value QBASPQOOL. This is the pool for the IBM-supplied batch
subsystem (QBATCH).

+ A machine pool used by the machine for its processing. The storage for this
pool is specified in the system value QMCHPOOL.

You could set up the storage pools in either of the following ways:

1. Use the base pool as the pool for an interactive subsystem, set up a pool
for a batch subsystem, and keep the machine and spooling pools as they
are.

2. Use the base pool and two or three application pools.

There is a maximum of 16 pools on the system, two of which are the base and
machine pools. Therefore, you can define as many as 14 pools for active
subsystems, but only 10 for a subsystem.

ACTIVITY LEVELS

An activity level defines how many jobs can be active concurrently within an
area such as a subsystem or pool. Activity levels can be specified for:

« System. The maximum number of jobs, initially 100 jobs, that can be active
concurrently in the system. You can change this by changing the system
value QMAXACTLVL.

« Subsystem. The maximum number of jobs that can be active concurrently in
the system. The maximum can be changed using the Change Subsystem
Description (CHGSBSD) command.

« Job queue entry. The maximum number of jobs that can be active
concurrently for a job queue entry. The maximum can be changed using the
Change Job Queue Entry (CHGJOBQE) command.

» Work station type entry. The maximum number of jobs that exist for the
work sf(ation type entry. The maximum can be changed using the Change
Work Station Entry (CHGWSE) command.

» Routing entry. The maximum number of routing steps that can be active
concurrently for the routing entry. The maximum can be changed using the
Change Routing Entry (CHGRTGE) command.

« Pool. The maximum number of routing steps that can execute concurrently
in a pool. The maximum can be changed using the Change Subsystem
Description (CHGSBSD) command.
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SUBSYSTEM DESCRIPTIONS
A subsystem description consists of three parts:
« Subsystem attributes
— Storage pool definitions (sizes and activity levels)
— Maximum number of jobs that can be active in a subsystem concurrently
— Public authority
— Text description
« Routing entrieé
. Work entries
The subsystem attributes are supplied through the Create Subsystem
Description (CRTSBSD) command. The routing entries are added to the
description as a result of the Add Routing Entry (ADDRTGE) command. The
work entries are added as a result of the following commands:
+ Add Autostart Job Entry (ADDAJE)
« Add Work Station Entry (ADDWSE)
+ Add Job Queue Entry (ADDJOBQE)

You can change the IBM-supplied subsystem descriptions or any user-created
subsystem descriptions by using the following commands.

« Add Autostart Job Entry (ADDAJE)

K Add Job Queue Entry (ADDJOBQE)
« Add Work Station Entry (ADDWSE)
« Add Routing Entry (ADDRTGE)
« Change Subsystem Description (CHGSBSD)
+ Change Autostaﬁ Job Entry (CHGAJE)
« Change Job Queue Entry (CHGJOBQE)
. Change Work Station Entry (CHGWSE)
« Change Routing Entry (CHGRTGE)
« Remove Autostart Job Entry (RMVAJE)
« Remove Job Queue Entry (RMVJOBQE)
« Remove Work Station Entry (RMVWSE)

« Remove Routing Entry (RMVRTGE)
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Routing Entries

A routing entry defines how a routing step is to be initiated. A routing entry
contains the following:

« A routing entry sequence number

« A routing data compare value and starting position for the comparison
« The name of tHe program to be invoked

« The name of the class to be used for the routing step

« The maximum number of routing steps that can be active concurrently for
the entry

« The identifier of the pool in which the routing step is to execute

When you add a routing entry to a subsystem description, you assign a
sequence number to the entry. This sequence number tells the subsystem the
order in which routing entries are to be searched for a routing data match. For
example, you have five routing entries for the subsystem description IOESBSD
(the order in-which they were added to the subsystem is the order in which
they are listed here). '

Sequence Number Cdmpare Value

0010 1
0030 2
0040 3
0020 5
0050 4

These routing entries are searched in sequence number order. If the routing
data was 2, the search ends with routing entry 0030.

You can specify a compare value (*ANY) on the highest numbered routing
entry. *ANY means that a match is forced.

In addition to indicating which program is to be invoked, the routing entry
specifies which class is to be used to execute the routing step. A class

contains parameters to control execution in a routing step:

« Machine execution priority. The priority the routing step has when
competing with other routing steps for machine resources.

« Time slice. A quantity of processor time allowed for the routing step before
other waiting routing steps are given the opportunity to execute.
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o Purge. Whether a job is to be moved from main storage to auxiliary storage
either at the end of a time slice or when entering a long wait.

« Default maximum instruction wait time. The maximum time an instruction is
to wait for completion.

« Maximum CPU time. The maximum time the processor can execute a
routing step before the routing step is canceled.

« Maximum temporary storage. The maximum amount of temporary auxiliary
storage that a routing step can use before the routing step is canceled.

The default maximum instruction wait time, maximum CPU time, and maximum
temporary storage can help-stop an erroneous program from impairing system
performance.

Work Entries

Work entries identify the sources for jobs that are processed in a subsystem.
There are three types of work entries:

e« Autostart. The job is automatically started when the subsystem is started.
« Job queue. Jobs to be processed are taken from the specified job queue.

o Work station. The job processed when a work station user signs on or
when he transfers a job from another subsystem.

The descriptions of these work entries (which are part of the subsystem
description) are: ‘

« For an autostart job entry:
— Job name
— Job description name

« For a job queue entry:
— Job queue name )
— Maximum number of jobs that can be active concurrently from the queue

« For a work station entry:
— Work station name or type
— Job description name
— Maximum number of jobs that can exist for the entry
— Job type (demand sign-on or entry)
— Format of the display used to obtain the routing data if the routing data
is not specified in the job description :

Note: A demand sign-on job type results from a user signing on at a display

work station. An entry job is an interactive job transferring to a subsystem
from another subsystem.
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Creating a Batch Subsystem Description

The following is an example of creating a batch subsystem description. This
example shows creating the subsystem description, creating a job queue and
adding it to the subsystem description, and adding a routing entry to the
subsystem description.

NIGHTQ is the subsystem description for the concurrent nighttime jobs. One
pool {pool 1) is specified for the subsystem and is defined as the base pool
(*BASE). There is no maximum on the number of jobs that can execute
concurrently in the subsystem. The following Create Subsystem Description
(CRTSBSD) command creates NIGHTQ:

CRTSBSD SBSD(NIGHTQ) POOLS((1 *BASE))
TEXT({ Concurrent nighttime jobs’)

NIGHTQ is placed in the general purpose library (QGPL) by default.

The job queue for the subsystem description NIGHTQ is also named NIGHTQ
and, by default, is placed in the library QGPL. The following Create Job Queue
(CRTJOBQ) command creates the NIGHTQ queue: :

CRTJOBQ JOBQ(NIGHTQ)
TEXT('Concurrent nighttime job queue’)

Any user profile having job control authority can control the jobs on the job
queue. Also, you can control your own jobs.

The NIGHTQ job queue is defined to the subsyste/m through a job queue entry.
The following Add Job Queue Entry (ADDJOBQE) command adds the job
queue entry for the NIGHTQ job queue to the subsystem description NIGHTQ:

ADDJOBQE SBSD(NIGHTQ) JOBQ(NIGHTQ)} MAXACT(3)

For this entry, three jobs from the queue can be active concurrently within the
subsystem.

The routing entry for the NIGHTQ subsystem description indicates that the
IBM-supplied control language processor QCL (in library QSYS) is to be
invoked to process the routing step, that the routing step is to execute in pool.
1 {which in this case is the base pool), and that the class QCLASSB is to be
used to execute the routing step. There is no maximum on the number of
routing steps that can be active for this routing entry. The following Add
Routing Entry (ADDRTGE) command adds the routing entry to the NIGHTQ
subsystem description:

ADDRTGE SBSD(NIGHTQ) SEQNBR(10)

CMPVAL (QCMDB) PGM({QCL.QSYS)
CLS(QCLASSB) POOLID(1)
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Creating an Interactive Subsystem Description

The following is an example of creating an interactive subsystem description
that automatically starts up and shuts down a group of display work stations.
This example shows creating the subsystem description and adding a work
station entry to the description.

ORDER is the subsystem description for order entry jobs. Two pools (pools 1
and 2) are defined for the subsystem. Pool 1 is to contain 60K bytes of
storage and have an activity level of 1; pool 2 is to contain 150K bytes of
storage and have an activity level of 3. The foliowing CRTSBSD command
creates ORDER.

CRTSBSD SBSD(ORDER) POOLS((‘i 60 1) (2 150 3))
. TEXT('Order entry jobs')

The work station entry for the ORDER subsystem description specifies that all
work stations that are 5251 Display Stations are to be allocated to the
subsystem when the subsystem is started. Likewise, the work stations are
deallocated when the subsystem is terminated. By default, the sign-on prompt
is displayed on the allocated work stations. The following Add Work Station
Entry {ADDWSE) command adds this entry to the subsystem description:

ADDWSE SBSD(O'RDER) WRKSTNTYPE(5251) JOBD(ORDER)

JOB DESCRIPTIONS

A job description can contain the following job attributes:
« User name. What user profile the job is to use.
« Job queue. The job queue on which the job is placed (batch job only).

« Job priority. Priority of the job on the job queue (batch job iny).

"« Output priority. Priority of the spooled output files produced by the job

(batch job only).
+ Routing data. Data used to determine which routing entry to use for the job.

« Request data. Data to be put in the job message queue and passed to the
program that is invoked.

« Syntax checking. Whether the reader is to syntactically check the input and
at what message severity (for syntax errors) the system should prevent
processing of the job (batch job only).

« [Initial library list. What the user part of the initial library list for the job is.

« Cancel severity. At what message severity (for job execution) the job should
stop processing (batch job only).



S

« What to log in the job log. The level of information to be sent to the job log,
the messages to be sent to the job log (determined by a severity code), and
the level (first-level or first- and second-level) of message text to be sent
to the job log.

« Qutput queue. The default output queue on which the spooled output files
produced by.the job are to be placed (batch job only).

« Hold on queue. Whether a job being placed on the job queue is to be held
on the job queue until it is released (batch job only).

« Job date. The date to be used for the job (if different from the system
date). '

« Job switches. The switch settings to be used for the job.
When you submit a job you can use the job description in one of two ways:

« Use a specified job description without changing it for a specified job. For
example,

//JOB JOBD(QBATCH) JOB(OEDAILY)

« Use a specified job description but override some of the attributés (using
the JOB or SBMJOB command) for a specified job. For example, to change
the cancel severity for a job you enter:

//JOB JOBD(QBATCH) JOB(OEDAILY) CNLSEV(35)

Note: For autostart or work station jobs, the job description cannot be
overridden.

COMMAND LIST

This is a list of commands related to jobs, subsystem descriptions, classes,
and queues. It is presented here to help you select the appropriate command
for the function you want and to help you determine which command you
might need to reference in the CPF Reference Manual—CL.
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Subsystem Descriptions

Descriptive Name

Create Subsystem
Description

Delete Subsystem
Description

Change Subsystem
Description

Display Subsystem
Description

Descriptive Name
Add Autostart
Job Entry

Remove Autostart
Job Entry

Change Autostart
Job Entry

Descriptive Name

Add Work
Station Entry

Remove Work

Station Entry

Change Work
Station Entry

Subsystem Descriptions and Classes

Command Name

CRTSBSD

DLTSBSD

CHGSBSD

DSPSBSD

Subsystem Autostart Job Entries

Command Name

ADDAJE

RMVAJE

CHGAJE

Subsystem Work Station Entries

Command Name

ADDWSE

RMVWSE

CHGWSE

Function

Creates a subsystem
description.

Deletes a subsystem
description.

Changes the attributes »
of a subsystem description.

Displays a subsystem
description.

Function

Adds an autostart
job entry to a

subsystem description.

Removes an autostart
job entry from a
subsystem description.

Changes an autostart
job entry.

Function

Adds a work station entry
to a subsystem description.

Removes a work station
entry from a subsystem
description.

Changes a work
entry.
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Subsystem Job Queue Entries

Descriptive Name
Add Job Queue
Entry.

Remove Job
Queue Entry

Change Job

Queue Entry
Subsystem Routing Entries

Descriptive Name

Add Routing

Entry

Remove Routing
Entry

Change Routing
Entry

Job Descriptions

Descriptive Name

Create Job
Description

Delete Job
Description

Display Job
Description

Command Name

ADDJOBQE

RMVJOBQE

CHGJOBQE

Command Name

ADDRTGE

RMVRTGE

CHGRTGE

Command Name

CRTJOBD

DLTJOBD

DSPJOBD

Function

Adds a job queue entry
to a subsystem
description.

Removes a job
entry from a subsystem

description.

Changes a job queue
entry.

Function
Adds a routing entry
to a subsystem

description.

Removes a routing

. entry from a subsystem

description.

Changes a routing
entry.

Function

Creates a job
description.

Deletes a job
description.

Displays a job
description.
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Classes
Descriptive Name
Creates Class
Delete Class

Display Class

System and Job Control

System
Descriptive Name
Terminate CPF
Power Down
System

Display System

Display System
Status

¢ Subsystems
Descriptive Name
Start Subsystem
Terminate
Subsystem

Display Subsystem

258

Command Name
CRTCLS
DLTCLS

DSPCLS

Command Name

TRMCPF

PWRDWNSYS

DSPSYS

DSPSYSSTS

Command Name

STRSBS

TRMSBS

DSPSBS

Function
Creates a class.
Deletes a class.

Displays the contents
of a class.

Function

Puts CPF in service
only mode.

Direct the system
to power down.

Displays the status of

each subsystem and Ve
system job in the
system.

Displays the status of
the system (such as
storage allocation).

Function

Starts a subsystem
for processing.

Terminates a
subsystem. .

Displays information
about each job

being processed by a
subsystem.



Jobs
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~ Descriptive Name Command Name

Job //JOB
End Job //FNDJOB
Submit Job SBMJOB
Cancel Job CNLJOB
Chénge Job CHGJOB
Hold Job /HLDJOB
Release Job RLSJOB
. Reroute Job RRTJOB
)
Transfer Job TFRJOB
Display Job DSPJOB

System Values

Descriptive Name Command Name

Change System CHGSYSVAL
Value
Display System DSPSYSVAL
Value

~N__ S

Function

Identifies the beginning
of a batch job.

Identifies the

end of a batch
job.

Submits a job to
a job queue. *

Cancels a job and
removes it from the

system.

Changes the attributes
of a job.

Holds a job from
being processed.

Releases a held job.

Reroutes a job to within
the current subsystem.

Transfers a job to
another subsystem.

Displays information
about a job.

Function

Changes the value of
a system value.

Displays a system value
and its attributes.
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Spooling

Job Queues
Descriptive Name

Create Job
Queue

Delete Job
Queue

Clear Job
Queue

Hold Job
Queue

Release Job
Queue

Display Job
Queue

Command Name

CRTJOBQ
DLTJOBQ

CLRJOBQ

HLDJOBQ

RLSJOBQ

DSpJOBQ

Function.

Creates a job
Queue.

Deletes a job
queue.

Removes jobs
from a job queue N
without deleting the queue.

Holds the entries on
a job queue from
being processed.

Releases a held job
queue.

Displays the status of
jobs on a
job queue.
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Output Queues

Descriptive Name

Create Output
Queue

Delete Output
Queue

Change Output
Queue

Clear Output

Queue

Hold Output
Queue

Release Output
Queue

Display Output
Queue

Spooled Files

Descriptive Name

Change Spooled
File Attributes

Hold Spooled
File

Display Spooled
File

Command Name

CRTOUTQ
DLTOUTQ
CHGOUTQ

CLROUTQ

HLDOUTQ

RLSOUTQ

DSPOUTQ

Command Name

CHGSPLFA

HLDSPLF

DSPSPLF

Function

Creates an output
queue.

Deletes an output
queue.

Changes the attributes of
an output queue.-

Removes files
from an output queue
without deleting the queue.

Holds the entries on an
output queue from being
processed.

Releases a held output
queue.

Displays the status of

files on an
output queue.

Function

Changes the attributes
of a spooled output
file.

Holds a spooled file
from being written.

Displays the data records
in a spooled file.
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Readers

Descriptive Name

Start Card
Reader

Start Data
Base Reader

Start Diskette
Reader

Cancel Reader
Hold Reader

Release Reader

Writers

Descriptive Name

Start Card
Writer

Start Diskette
Writer

Start Print
Writer

Cancel Writer
Hold Writer

Release Writer

Other Commands

Command Name

STRCRDRDR
STRDBRDR
STRDKTRDR

CNLRDR
HLDRDR

RLSRDR

Command Name

STRCRDWTR

STRDKTWTR

"STRPRTWTR

CNLWTR

HLDWRT

RLSWTR

Function

Starts a reader to a
card device.

Starts a reader to a
data base file.

Starts a reader to a
diskette device.

Cancels a reader.
Holds a reader.

Releases a held reader.

Function

Starts a writer to
a card device.

Starts a writer to a
diskette device.

Starts a writer to a
printer.

Cancels a writer.
Holds a writer.

Releases a held writer.

This is a list of commands that are also related to work management but are
not part of the functions presented in this chapter.

Descriptive Name

Display Log

Command Name

DSPLOG

Function

Chapter 13,
Message Handling
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Part 6. System Management
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Chapter 17. System Values

System values specify attributes of the system such as system date. System
values are not objects and cannot be passed as parameter values like CL
variables. However, system values can be retrieved and placed in a CL variable
as long as the retrieving is performed by a CL program.

System values can be displayed and changed using the Display System Value
(DSPSYSVAL) and Change System Value (CHGSYSVAL) commands. The
following is an example of a displayed system value.

11/30/80 10:23:12 SYSTEM VALUE - QDECFMT

vValue: J

The following CHGSYSVAL command changes the value of QUSRLIBL. This
system value defines the system default for the user portion of the initial
library list. The change does not take effect until after the next CPF startup.

CHGSYSVAL SYSVAL(QUSRLIBL) VALUE(DSTPRODLB QGPL QTEMP)

You added the library DSTPRODLB to your initial library list for your jobs and
placed DSTPRODLB before QGPL and QTEMP.

A system value can be placed in a CL variable for use in a CL program. The
Retrieve' System Value (RTVSYSVAL) command places the value in a CL

variable. (See Chapter 4, Control Language Programs for more information.)

System values are provided by IBM. You cannot create them. The following is
a list of system values.

System Values

265



266

QTIME. Time of day. Its value is set when CPF is started. QTIME is a
six-character value composed of the following two-character values (each of
which can be referenced).

» QHOUR. Hour of the day. Its value can range from 00 through 23.

« QMINUTE. Minute of the hour. lts value can range from 00 through 59.

« QSECOND. Second of the minute. Its value can range from 00 through 59.-

QDATE. System date. Its value is set when CPF is started. QDATE is a
six-character value (five characters for Julian) composed of the following
two-character values (each of which can be referenced).

+ QYEAR. Year. Its value can range from O through 99.

« QMONTH. Month of the year. Its value can range from 1 through 12. (Not
valid for Julian.)

« QDAY. Day of the month. Its value must be a valid day of the specified
month. (001 through 356 for Julian.)

The format of the date is as specified in the system value QDATFMT.

QDATFMT. System date format. QDATFMT is three characters whose value
can be YMD, MDY, DMY, or JUL (Julian format). (Y = year; M = month; D =
day.) This is the format in which the date is displayed.

QHSTLOGSZ. Maximum size of each version of the history log. QHSTLOGSZ
is decimal and is initialized to 5000 records. !

QSRVLOGSZ. Maximum size of each version of the service log. QSRVLOGSZ
is decimal and is initialized to 5000 records.

QMAXACTLVL. Maximum activity level for the system. This is the number of
jobs that can execute concurrently. QMAXACTLVL is decimal and is initialized
to 100. )

QDBRCDWT. Default wait time for obtaining a lock on a data base record.
QDBRCDWT is numeric {no decimal positions allowed), is specified in
milliseconds, and is initialized to zeros.

QHSTUPDF. Number of history log messages to be enqueued to the history
log queue before the history file is updated. QHSTUPDF is numeric and is
initialized to 10.

QSRVUPDF. Number of service log messages to be enqueued to the service
log queue before the service log is updated. QSRVUPDF is numeric and is
initialized to 10.

QSCPFCONS. Start CPF console indicator. Indicates whether Start CPF is to
continue unattended or terminate when a console failure occurs during Start
CPF. QSCPFCONS is one character that can be ‘0’ (terminate) or ‘1’ {continue
unattended). It is initialized to "1". '
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QBADPGFRM. Maximum number of bad page frames allowed before Start CPF
is terminated. QBADPGFRM is numeric and is initialized to five.

QDATSEP. Character separator for dates displayed by the system. QDATSEP
is any one-character value. It is initialized to / (slash).

QDECFMT. Decimal format. It is one of the following characters:

. B: Use a period for a decimal point and zero suppress to the left of the
decimal point. QDECFMT is initialized to ®.

+ J: Use a comma for a decimal point and zero suppress in the second
position to the left of the decimal point.

+ |: Use a comma for a decimal point and zero suppress to the left of the
decimal point.

QSCPFSIGN. Maximum number of Start CPF sign-on attempts allowed.
QSCPFSIGN is numeric and is initialized to 15.

QDBRCVYWT. Wait for data base recovery operations during start CPF
indicator. QDBRCVYWT is one character that can be ‘0" (no wait) or "1’ (wait).
It is initialized to '0".

QTOTJOB. Initial number of jobs that storage is allocated for at start CPF. The
number of jobs is the number supported by the system at any one time, which
includes the jobs on the job queue, active jobs, and jobs having output on an
output queue. QTOTJOB is numeric and is initialized to 100.

QADLTOTJ. Additional number of jobs that storage can be allocated for during
system operation. The storage is allocated after the initial number of jobs
(QTOTJOB) is reached. QADLTOTJ is numeric and is initialized to 20.

QCTLSBSD. Controlling subsystem for start CPF. The value of QCTLSBSD is a
list of two 10-character values in which the first is the subsystem description
name and the second is the library name. QCTLSBSD is initialized to the
subsystem QCTL1 in the library QSYS.

QSYSLIBL. Default for system portion of library list. Its value is a list of
libraries with each library a 10-character value. The list can contain as many
as five names. QSYSLIBL is initialized to QSYS.

QUSRLIBL. Default for user portion of library list. Its value is a list of libraries
with each library a 10-character value. The list can contain as many as 10

names. QUSRLIBL is initialized to QGPL and QTEMP in that order.

QBASPOOL. Minimum size of base storage pool in K bytes. QBASPOOL is
numeric and is initialized to 150 K bytes.

QMCHPOOL. Initial size of machine storage pool in K bytes. QMCHPOOL is
numeric and is initialized to 175 K bytes.

QBASACTLVL. Default‘activity level for base storage pool. QBASACTLVL is
numeric and is initialized to five.

System Values
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QABNORMSW. System running.after abnormal or normal termination indicator.
It is one character that can be ‘0" (normal) or ‘1" (abnormal). It is initialized to
‘0". You cannot change QABNORMSW.

QACTJOB. Initial number of active jobs that storage is allocated for at start
CPF. An active job is a job that has been initiated but not terminated or
canceled. QACTJOB is numeric and is initialized to 50.

QADLACTJ. Additional number of active jobs that storage can be allocated for
during system operation. The storage is allocated after the initial number of
active jobs (QACTJOB) is reached. QADLACTJ is numeric and is initialized to

10.

QAUTOIMPL. Start CPF after auto-IMPL indicator. It is one character that can
be ‘0" (no auto-IMPL) or "1’ {auto-IMPL). QAUTOIMPL is initialized to 0. You
cannot change QAUTOIMPL.

QJOBSPLA. Initial size of the spooling control block for the job. The spooling
control block tracks inline spooled files and output spooled files. This size
should be specified in multiples of storage increments (page size). QJOBSPLA
is numeric and is initialized to 1024 bytes.

QADLSPLA. Additional storage to extend the spooling control block.
QADLSPLA is numeric and is initialized to 1024 bytes.

QSPLOUTF1. Number of containers for spooled inline files with record lengths
of 96. QSPLOUTF1 is numeric and is. initialized to 10.

QSPLOUTF2. Number of containe_:rs for spooled inline files of file type source
and record lengths of 108. QSPLOUTF2 is numeric and is initialized to 5.

QSPLOUTF3. Number of containers for spooled inline files with record lengths
of 128. QSPLOUTF3 is numeric and is initialized to 10.

QSPLOUTF4. Number of containers for spooled inline files of file type source

and record lengths of 140. QSPLOUTF4 is numeric and is initialized to 5.

QSPLOUTF5. Number of containers for spooled inline files with record lengths
of 2566. QSPLOUTF5 is numeric and is initialized to 10.

QSPLOUTF6. Number of containers for. spooled inline files of file type source
and record lengths of 268. QSPLOUTF6 is numeric and is initialized to 5.

QSPLOUTF7. Number of containers for spooled output files. QSPLOUTF7 is
numeric and is initialized to 40.

QAUXSTGTH. Threshold, in terms of a percentage, of unallocated auxiliary
storage. QAUXSTGTH is numeric and is initialized to 10.

QSRVONLY. Service mode and nonservice mode indicator. It is one character
that can be ‘0’ (standard CPF) or '1" (service only). QSRVONLY is character
and is initialized to ‘O’.
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QJOBMSGQSZ. Initial size of the job message queue. QJOBMSGQSZ is

numeric and is initialized to 16 K bytes.

QJOBMSGQTL. Truncation level for the job message queue. QJOBMSGAQTL is

numeric and is initialized to 24 K bytes.

QCURSYM. Currency symbol. QCURSYM is character and can be any

character except -, &, *, or 0. It is initialized to $.

COMMAND LIST

This is a list of commands related to system values. It is presented here to
help you select the appropriate command for the function you want and to
help you determine which command you might need to reference in the CPF

Reference Manual—CL.
Descriptive Name

Change System
Value

Retrieve System
Value

Display System
Value

.
"

Command Name Function

CHGSYSVAL

RTVSYSVAL

DSPSYSVAL

Changes the value
of a system value.

Retrieves a system
value and places it
into a control

language variable.

Displays a system
value and its
attributes.

System Values
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Chapter 18. Security

Security controls who can use the system, who can use objects, and what
rights of access each user has. Security is the prevention of access to objects |
by unauthorized persons. Integrity is the protection of objects from accidental
destruction or alteration.

Security controls:

« Access to the system by optionally requiring the user to identify himself
through the use of a password when signing on or through the use of job
descriptions for running batch jobs

« Resources on the system by requiring that users be authorized to use
system resources such as commands and devices

« Data in the system by requiring that users be authorized to use objects such
as files and programs

This control is accomplished through security at the system level and the user
level. The system level of security is controlled by the security officer of your
system installation. Only the security officer has full authority (all object and
special authority) across the system and is the only user authorized to control
the installation’s security procedures. The security officer controls the creating
and maintaining of the basic unit of security, the user profile. The user profile
is the user’s authority to use the system; it represents the user to the system.
If a user profile is deleted from the system, the user no longer has the
authority to use the system.

The user level of security consists of authorizing users to use objects and
system resources. Either the security officer or an object’s owner can authorize
nonowners to use objects. (An owner is the user who creates the object or
who has been given ownership of the object.)

USER IDENTIFICATION

When a user signs on to the system he must use a password. (For a batch job
the user name is in the job description.) The user is prompted to sign on:

Enter user password to sign on:

This user password tells the system who the user is and what user profile to
use to initiate the job.
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The user profile contains the following information:

User name. The name by which the system identifies the user profile. When
users are granted authority to objects, the user name is the name to which
authority is granted. The security officer assigns this user name when the
user profile is created. This name never changes.

Owned objects. A list of all objects owned by this user profile.

Authorized objects. A list of all objects privately authorized to this user and
what authority the user has for the objects.

Special authority. Whether the user can perform save/restore operations,
save the system, or control the operation of other users’ jobs.

Storage. The maximum amount (K bytes) of storage the user can use for
storing permanent objects owned by the user.

The following information is associated with the user profile but is not
contained in it.

User password. The name by which the user signs on the system and by
which the system determines which user profile is to be used. The security
officer assigns this user password.

Priority limit. The highest'scheduling priority and output priority available for
the user’s jobs.

Initial program. The program to be invoked automatically when the user
uses the IBM-supplied control language processing program.

A user profile can be created for each user of the system, or a user profile can
be created for several users. In addition, you can use the user profiles shipped
with your system:

Securify officer user profile (QSECOFR)

Programmer user profile (QPGMR)

Work station user profile (QUSER)

System operator user profile (QSYSOPR)

Programming service representative user profile (QPSR)

Customer engineer user profile (QCE)

;
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The QPGMR user profile is specified as the user profile for the IBM-supplied
batch job description QBATCH. It contains the authority necessary for system
and applications programmers. This profile can be modified or deleted. The
initial user password is PGMR.

The QUSER user profile is specified as the user profile for the IBM-supplied
interactive job description QCTL. It contains the authority necessary for the
work station user. This profile can be modified or deleted. The initial user
password is USER and the initial program is QCALLMENU.

The IBM-supplied system 'operator user profile QSYSOPR has the special
authority of save/restore authority for all objects, save system authority, and
job control authority. The system operator can save and restore all objects and
change, cancel, display, hold, and release all jobs and spooling queues (if the
queues can be controlled by the operator). This profile can be modified or
deleted. The initial user password is SYSOPR.

The IBM-supplied programming service representative (PSR) user profile QPSR
has the authority needed by the PSR to service the system’s programming.
The PSR should not be revoked from the system console and must be
individually authorized to all display work stations. When a work station is
authorized to all users (*ALL}), the PSR is not included. You cannot delete the
PSR user profile. The initial user password is PSR.

The IBM-supplied customer engineer (CE) user profile QCE has the authority
needed by the CE to perform diagnostics and service the machine. The CE
should not be revoked from the system console and must be individually
authorized to all display work stations. When a work station is authorized to all
users (*ALL), the CE is not included. You cannot delete the CE user profile,
nor can you have more than one CE user profile. The initial program for QCE
is the concurrent service monitor, which is used to diagnose system problems.
The initial user password is CE.

You should restrict who can use the system by-changing the user passwords
for QPGMR, QUSER, QSYSOPR, QPSR, and QCE. However, only the security
officer can make these changes. If you change the password for QCE, you
should contact the customer engineer. For example, the security officer enters
the following Change User Profile (CHGUSRPRF) commands:

CHGUSRPRF USRPRF(QUSER) PASSWORD(BRONZE)
CHGUSRPRF USRPRF(QPGMR) PASSWORD(SILVER)
CHGUSRPRF USRPRF(QSYSOPR} PASSWORD(GOLD)
To use the QPGMR user profile, a user would sign on as SILVER.
In addition to the five IBM-supplied user profiies QPGMR, QUSER, QSYSOPR,

QPSR, and QCE, your system is shipped with a security officer user profile
(QSECOFR). '

Security
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Security Officer User Profile (QSECOFR)

The user password for this user profile is SECOFR, and it should be changed
to maintain integrity and security.

The security office; is the only user authorized to:

- Enroll users on the system by creating a user profile

« Change a user profile

« Display a list of user names and passwords

In addition, the security officer can:

« Remove a user from the system by deleting a user profile

« Grant and revoke authority for all system resources such as devices, objects,
and commands

» Display the contents of other users’ user profiles
» Display object authority information for all objects

You cannot delete the security officer user profile, nor can you have more than
one security officer user profile. No other user profile can be granted all object
authority. : :

Although the security officer has all object authority, he must be privately
authorized to and revoked from all work stations other than the system
console. When a work station is authorized to all users (*ALL), the security
officer is not included. (This controls the power of the security officer.) The
security officer cannot be revoked from the system console because he would
be prevented from signing onto the system.

The following commands are authorized to the QSECOFR user profile only. No
other user profile can use these commands.

Change User Profile {CHGUSRPRF)
Create User Profile (CRTUSRPRF)
Display Authorized Users (DSPAUTUSR)

OBJECT OWNERSHIP

All objects have owners. Initially, the user who creates the object is the owner.
However, the owner, the security officer, or a user with object existence rights
can transfer ownership to another user. The owner and the user with object
existence rights must have add rights for the user profile to which ownership is
being transferred and delete rights to the current owner’s user profile. See
Object Authority for an explanation of the types of authority.
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If a user profile is being deleted because a user is no longer authorized to use
the system, the objects owned by that user must be assigned to new owners.
Otherwise, the objects must be deleted, because an object cannot exist on the
system without an authorized owner and a user profile cannot be deleted if it

owns objects.

The Changé Object Owner (CHGOBJOWN) command is used to transfer
ownership. In the following example the present owner is changing the owner
of the order department general menu program ORD0O40C.

CHGOBJOWN OBJ(ORD040C.DSTPRODLB) OBJTYPE(PGM)
NEWOWN(BWALTON)

The object description changes like this:

New Object Description
- Object name: ORDO040C
Owner: BWALTON

Old Object Description
Object name: ORDO040C
Owner: HANDERSON
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The user proﬁles change like this:

Old User Profiles New User Profiles
User name: HANDERSON User name: HANDERSON

Owned objects: Owned objects:

ORDO040C CUSMSTP1

CUSMSTP1

User name: BWALTON} Usér name: BWALTON

Owned objects:
ORDO040C

Owned objects:
None

Authorized objects Authorized objects

OBJECT AUTHORITY

Object use can be authorized privately or publicly. Objects that are privately
authorized are available only to specific users. Object rights that are publicly
authorized are available to all users.

An object’s owner and the security officer have all authority for an object.

They can both grant authority for an object to other users of the system and
revoke authority from other users of the system.
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There are two major groups of rights: object rights and data rights.
Object rights control how the user can use the entire object:

« Object existence rights. The right to delete, save, free the storage of,
restore, and transfer ownership of an object. For example, to delete a
program you must have object existence rights for the program.

- Object management rights. The right to move, rename, grant authority to,
revoke authority from, and change the attributes of an object. For example,
to move an object from one library to another you must have object
management rights for the object.

« Operational rights. The right to use an object and look at its description.
These rights vary according to object type. For example, to compile a
program using an externally described data file, you must have operational
rights to the file. To execute the program and read records from the file,
you must also have read rights to the file.

Data rights control how the user can use the data contained in the object:

» Read rights. The right to read the entries in an object. For example, to read
records from a file you must have read rights for the file.

« Update rights. The right to change the entries in an object. For example, to
update a record in a file you must have update rights for the file.

» Add rights. The right to add an entry to an object. For example, to place a
program in a library you must have add rights for the library. ‘

« Delete rights. The right to delete an entry from an object. For example, to
delete a record from a file you must have delete rights for the file.

Note: Each user profile is granted object management, read, add, and delete
rights for itself so that the user can perform functions such as creating objects,
deleting objects, transferring ownership of objects, and displaying authorized
objects. Because a user has these rights, the user can grant and revoke to and
from other users the read, add, and delete rights to his user profile.

GRANTING OBJECT AUTHORITY

Both object rights and data rights can be granted to users through the Grant
Object Authority (GRTOBJAUT) command. To grant object and data rights, the
user must be the security officer, the owner, or a user with object management
rights and any right to be granted. Only the security officer and object owner
can grant object management rights. In the following example you want to
authorize RSMITH, BJONES, TBROWN, and WDOUGLAS to use the order
department general menu. These users are to be given operational rights,
which means they can execute the program that displays the menu.

GRTOBJAUT OBJ{ORD040C.DSTPRODLB) OBJTYPE(PGM)

USER(RSMITH BJONES TBROWN WDOUGLAS)
AUT(*OPER)
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When an object is created, the authority to it can be designated as public,
private, or normal. A publicly authorized object is one for which all users have
all authority. A privately authorized object is one restricted to the use of the
owner, security officer, and other users to whom authority was granted
privately through the Grant Object Authority (GRTOBJAUT) command. Rights,
other than publicly authorized rights, are kept in the user profile to which the
rights are granted. Publicly authorized rights for the object are kept in the
object. An object designated as normal is an object for which all users have
only partial authority. Normal authority varies according to object type. The
following chart shows what rights are granted when an object is designated as
normal {indicated by N} and what rights {indicated by X and N) apply to each
object type. Normal authority includes operational and any data rights needed
to perform common functions on an object. Object existence and object
management rights are never granted as part of normal authority.

Object Rights Data Rights
Object .
Object Manage- | Opera-
Object Type Existence | ment tional Read | Add | Update | Delete
Class X X N
Command X X N
Control unit
description X X N
- Data area X X N X

Device description X X N
Edit description X X N
File

Device X X N

Logical X X N N N N N

Physical X X N N N N N
Job description X X N
Job queue X X N N N X X
Library X X N N X N N
Line description X X N
Message file X X N N N X X
Message queue X X N N N X N
Output queue X X N N N X X
Program X X N
Print image X X N
Subsys‘gem

description X X N

Table X X N X
User profile X X X X X




The following chart shows what rights a user needs to perform certain CPF

functions. The objects listed under the Rights columns indicate which objects

require the rights.

Rights
Object Object Opera-
Function Existence | Management | tional | Add Read | Update | Delete
Create object USRPRF | LIB
LIB
Delete object lll | 0BJ LIB
Move obiject 0BJ ToLIB |LIB From
LIB
Rename object oBJ LIB |LIB
Grant authority OBJ or be LIB
owner of
oBJ
Revoke authority OBJ or be LIB
owner of
OBJ
Transfer oBJ To LIB Owner’s
ownership USRPRF USRPRF
Display object n 0oBJ LIB
0OBJ
if
PGM
Display object
description a LiB
Display object :
authority 0oBJ LIB
Change object n OBJ ¥ LIB
Call to program PGM LIB
save [ OBJ or be DEVD LIB
owner of LIND
oBJ CUD
Free storage B OBJ or be LIB
- owner of
oBJ
Restore [ OBJ or be DEVD LIB
owner of LIND
0oBJ CuD
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Legend: Ye

USRPRF  User profile

LIB Library

OBJ Object

PGM Program

DEVD Device description
LIND Line Description

CuD Control unit description

To delete libraries, device descriptions, control unit descriptions, line
descriptions, and user profiles, no authority is needed for a library.

To display device descriptions, control unit descriptions, line descriptions,
and user profiles, no authority is needed for a library.

Any or some authority is needed for the object.

B O =

To change user profiles, device descriptions, control unit descriptions,
and line descriptions, no authority is needed for library.

You must have save/restore authority (*SAVRST) or save systém
(*SAVSYS) authority.

Note: Because libraries are often public and objects being used are often
public or owned by you, you should usually have the authority required for any
reasonable function. Unusual functions executed on another user’s private
object requires that the user privately grant you authority.

VN

The PUBAUT parameter on the create object commands indicates what
authority the public (all users) has for an object. For example, the following
command gives normal authority to all users for a physical file ORDHDRP.

CRTPF FILE(ORDHDRP) SRCFILE(QDDSSRC) PUBAUT{(*NORMAL}

The object description for ORDHDRP is:

Object name: ORDHDRP

Owner: QPGMR

Aot / Consists of read, add, update,
*ALL *NORMAL = delete, and operational rights.

users of the

system have

authority for ORDHDRP.
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Specific rights instead of all rights can be given to the public. In this case,
public authority (*ALL) should not be specified in the PUBAUT parameter;
instead, normal authority (*NORMAL) or private authority (*NONE) is specified.
Then, the GRTOBJAUT command is used to grant a specific right publicly to
users. The USER parameter in the GRTOBJAUT would be *PUBLIC and the
AUT parameter would indicate which right is being authorized publicly.

RUNNING A PROGRAM UNDER AN OWNER’'S USER PROFILE

When you create a program to be used by other users, you must authorize the
user not only to the program but also to the objects (such as files) associated
with the program. You can grant each user the specific rights he needs to the
objects. However, by specifying, when the program is created, that the
program is to always run under the owner’'s user profile, private authority does
not have to be granted. Other users have authority for the objects only when
they are executing the program and then only within the program or in
subsequent programs invoked by the program.

To specify that a program is to run under an owner’s user profile, you specify
the following parameter and value on a create program command:

USRPRF(*OWNER)

Only the security officer can transfer ownership of a program that executes
under the owner’s user profile.

CREATING USER PROFILES

Only the security officer can create and change a user profile. He uses the
Create User Profile (CRTUSRPRF) command to create the profile.

In the following example, the security officer creates a user profile for a work
station user.

CRTUSRPRF 'USRPRF(RSMITH) PASSWORD(PRIZE)
SPCAUT(*NONE) MAXSTG(*NOMAX)
PTYLMT(5) INLPGM{ORD040C.DSTPRODLB)
TEXT('Bob Smith - Order dept 348’)
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Initially, the user profile for RSMITH looks like this:

User name: RSMITH

Owned objects

None

Authorized objects

None

3

Initial program: ORDO040C.DSTPRODLB

User description: Bob Smith —
order dept 348

’

As RSMITH is given object authority or creates objects, the objects he is
authorized to and owns and the type of rights given are recorded in his profile.

To change a user profile and its associated information, the security officer
uses the Change User. Profile (CHGUSRPRF) command. The password, special
authority, storage, priority limit, initial program, and text can be changed. In

the following example, the security officer changes the user profile of RSMITH.

The initial program changes from ORD040C to QCALLMENU.

CHGUSRPRF USRPRF(RSMITH) INLPGM(QCALLMENU)
TEXT({'Bob Smith - Accounting dept 512')

However, RSMITH still must be authorized to QCALLMENU through the Grant
Object Authority (GRTOBJAUT) command and can have his authority for
ORDO040C revoked (see Revoking Object Authority).

After all changes are made, including authority changes, the user profile for
RSMITH looks like this: :

User name: RSMITH

Owned objects

None

Authorized objects
QCALLMENU *NORMAL

b

Initial program: QCALLMENU

User description: Bob Smith —
accounting dept 512

7N
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REVOKING OBJECT AUTHORITY

Object authority can be revoked from a user by the security officer, the
object’s owner, or a user having object management rights. However, only the
security officer or the object’s owner can revoke public authority and object
management rights. - A user with object management rights can revoke only his
rights.

In the following example you revoke the authority RSMITH has for the order
department general menu.

RVKOBJAUT OBJ(ORD040C.DSTPRODLB) OBJTYPE(PGM)
USER(RSMITH) AUT(*NORMAL)

DISPLAYING SECURITY INFORMATION

Three displays contain security information:
+ Althorized users display
« User profile display

« Object authority display

Authorized Users Display

The authorized users display is a list of user names and their associated
passwords that only the security officer can ask for. The Display Authorized
Users (DSPAUTUSR) command is used to display or print the list alphabetically
by user name’or user password. The following is an example of the authorized
users display in which the user names are listed alphabetically.

s

07/07/80 i AUTHORIZED USERS DISPLAY
USER NAME PASSKORD USER NAME PASSKORD
BJONES EMPTY KMILLER PRETTY
BSCOTT GAS RPEARSON CAT
CSIMPSON TENNIS RSMITH PRIZE
DPETERS DOOR TBROWN SKATE
EJCHNSON BRICK THARTMAN SUMMER
JKING DOLLAR THILLIAMS EASY
WDOUGLAS TREE
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User Profile Display

You can display the entire contents of a user profile or only one of the
following parts of a user profile:

« Basic part: User name, special authority authorized to user, storage, priority
limit, initial program name, text description, number of objects owned by the
user, and number of objects authorized to the user ’

« Commands to which the user is privately authorized

« Devices to which the user is privately authorized

« Objects to which the user is privately authorized and what his authority for
‘each object is

« Objects owned by the user

Any user who is authorized to the Display User Profile (DSPUSRPRF)
command and has read rights for the user profile can ask for the user profile
display. The information can also be printed. The following is an example of-
the user profile display in which a basic display for BJONES is displayed.

r

08/24/81 USER PROFILE - BJONES
Special authority: Hone
Maximum Sstorage: 20000
Number of objects - owned: 5 Authorized: 25
Priority limits: 5

Initial program: ORD040C Library: DSTPRODLB
Text description: Bob Jones - Dept 522
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Object Authority Display

The security officer, the object's owner, or a user with object management
rights can ask for a display of: (1) the rights that have been granted for a
specific object, and (2) to whom those rights were given. This display can be

printed.

The following is an example of the object authority display for the object

ORDO040C in the library DSTPRODLB.

Ouner name: QPGMR

| OBJECT AUTHORITY

USER NAME | OPER MGT EXIST
BJONES I X

.

08/25/80 OBJECT AUTHORITY DISPLAY
Object name: ORDO04OC Library: DSTPRODLB
Object type: FILE

DATA AUTHORITY
READ ADD UPD DLT

COMMAND LIST

This is a list of commands related to security. It is presented here to help you
select the appropriate command for the function you want and to help you
determine which command you might need to reference in the CPF Reference

Manual-CL.
Descriptive Name  Command Name
Change Object CHGOBJOWN

Owner

Display Authorized DSPAUTUSR
Users

Function

Transfers ownership
of an object to
a new owner.

Displays a list
of user names and .
their user passwords.
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User Profile
Descriptive Name

Create User Profile

Delete User Profile

Change User Profile

Display User Profile

Object Authority
Descriptive Name

Grant Object
Authority

Revoke Object -
Authority

Display Object
Authority

286

Command Name

CRTUSRPRF

DLTUSRPRF

CHGUSRPRF

DSPUSRPR

Command Name

GRTOBJAUT
RVKOBJAUT

DSPOBJAUT

Function

Identifies a user
to the system by
creating his user
profile.

Deletes a user
from the system
by deleting his
user profile.

Changes the
attributes of a
user profile.

Displays the contents
of a user profile.

Function

Grants authority e
for objects to users. "

Revokes authority for
objects from users.

Displays the list of
users authorized to
use an object and the
rights to that object.



Chapter 19. Save/Restore

Save/restore lets you save backup copies of all objects on your system so that
you can recover from program or system failure. Save/restore can also be
used to keep infrequently used objects offline so that online storage is
available for more frequently us_ed'objects.

You can save and restore:
« A single object in a library
« A group of objects by generic name

» A group of objects by generic name and object type:
— Command definitions
- Message files
— Tables
— Programs
— Print images
— Classes
— Edit descriptions
— Subsystem descriptions
—~ Files
— Job descriptions
— Data areas

« An entire library -
« The system (QSYS, device cbnfiguration, and user profiles)
When an object is saved the following information is saved:

» Label

Object name

Object type

Date and time of the save
Storage required in the system
Text description

« Owner name

« Any public authority

o The object itself

You can save and restore objects while normal system operation continues.
However, if an object is being used for updating or is allocated exclusively to a

job, it cannot be saved or restored while being used. In addition, an object
cannot have its storage freed if it is being used in a job.

Save/Restore
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If you are saving the entire system, the system must be dedicated to the save. ' o
Other functions cannot be performed at the same time. \

When an object is saved, it is not removed from the system. The object still
exists on the system. That is, it still occupies storage on the system and can
be used normally. Only a copy of it is saved.

If you do not want to keep a data base file or a program on the system, you
can make the storage it occupies available for other use. This is called freeing
storage. You free the storage when you save the object by using the
STG(*FREE) parameter.

Notes:

1. If you free storage, the object is offline and must be restored to be used.

2. Freeing storage is different from deleting an object in that when you delete
an object all information about the object is removed from the system. To
use the object again you must create it again and, if the object is private,
grant authority to users. »

You can restore objects to a system on which the object still exists and on
which the object does not exist online. The object might have had its storage
freed or been deleted or might have never existed on the system you are
restoring it to. By restoring objects from one system onto another system, you
can move objects from one system to another.

When an object is restored for which its storage has not been freed, the object

existing on the system is replaced by the saved object. If the object does not /
exist on the system, the system allocates storage for it and restores it. If only ~
selected objects from a library were saved, only those objects, not the entire

library, can be restored from a library that has been saved.

In addition, you can restore objects to a library other than the library from
which they were saved.

The save/restore history information contains the following about each‘ object:
« Date and time of the last save

« Date and time of the last restore

« Volume identifiers of volumes containing the most current saved version

« The number of intermediate magazines used in the last save (the number of
magazines used between the first and last magazines)



Restoring an Application

To move an application from one system to another, use the restore function.
The following shows the order in which you must restore the application.

1. Enroll users on the system.

2. Restore the libraries containing the application. Either the system
operator or a user who owns all the objects involved can restore the
libraries. If the system operator restores the objects, the security officer
becomes the owner of any object whose owner does not exist on the
system. )

You may have to changde the library names if the names are also names
of libraries on the new system. Or, you can delete the libraries that
already exist on the system. If you change the library names, the
programs must be changed to reflect the new library names.

3. Authorize users to the necessary objects.

4. Use override commands to change the programs to reflect changes due
to the new system.

Security Considerations

To save, free the storage of, and restore all objects on the system, you must
have save system authority. To save, free the storage of, and restore objects
to which your user profile has object existence rights, you must have
save/restore authority. Both save system and save/restore authority are
special authority that can be granted by the security officer when a user profile
is created or changed. ’

When an object is restored to the system but its owner no longer exists on the
system, the security officer becomes the owner of the object.

If a private object is being restored and the object’s storage was freed, the
owner does not have to grant authority again to the users to use the object. |If
the object was saved as a public object, it is restored as a public object. If an
object is restored that had been deleted or never existed on the system, all
private authority must be granted again.

Diskette Considerations

Diskettes are the save/restore medium. Objects are saved on diskettes in the
diskette magazine drive. They are then taken out of the drive and stored
offline.

The diskette magazine drive can hold two magazines, each containing ten
diskettes, and three slots for manually inserting diskettes. The magazines are
called *M1 (first magazine) and *M2 (second magazine). The diskettes in a
magazine are numbered from one through ten. The slots are called *S1 (first
slot), *S2 (second slot), and *S3 (third slot).

Save/Restore
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Before you can use a diskette on the system, it must be initialized and have
volume labels written on it. The Initialize Diskette (INZDKT) command does
this for you.

To use the diskette magazines for saving and restoring, the following
conventions are followed:

« The volume identifier consists of two through six characters of which the
first one through five characters are the magazine identifier and must be the
same for all diskettes in a magazine. The last character identifies the
position of the diskette in the magazine and must be one through ten,
where ten is designated as O.

« A magazine is assumed to be full (contains 10 diskettes).

» Before a diskette magazine is used in a save operation, all of the diskettes
in the magazine, beginning with the first diskette on which the saved copy
is to be written, must be clear. (Use the Clear Diskette (CLRDKT)
command.)

SAVING A LIBRARY

You can save all libraries or a single library.

The following example shows how to save a single library. In this example, the
general purpose library QGPL is saved.

SAVLIB LIB(QGPL) LOC(*M12) VOL{*MOUNTED) STG(*KEEP)

The library is saved on magazines 1 and 2 on the volumes mounted. The
storage for QGPL is not freed; therefore, QGPL still exists on the system.

If you had wanted to save all libraries with the exception of the system library
QSYS, you would have specified *ALL for the library name.

RESTORING A LIBRARY

You can restore a library or all libraries (except QSYS) to the system. Objects
in the library can be either old or new. Old objects are those that were saved
on your system and have not been deleted. New objects are those that were
saved on another system or were deleted from your system after they were
saved. You have four options concerning new and old objects when you
restore a library.

1. Only old objects are replaced in a library.

2. Only new objects are added to a library. The oid objects are not
replaced.

3. Old objects are replaced and new objects are added to a library.

4, Only those objects whose storage has been freed are restored.

N



If you specify a volume identifier, you can specify a save date and save time.
This lets you specify exactly which saved version you want. if you do not
specify a save date or save time, the first version encountered on the volume
is restored.

When you restore a library, you do not have to specify the specific volume on
which the library was saved. You can specify that the most current saved
version be used for the restore.

In the following example, you restore the general purpose library QGPL.

RSTLIB SAVLIB(QGPL) LOC(*M12)
VOL(*CURRENT) OPTION(*MIXED) RSTLIB(*SAVLIB)

The saved library is on magazines 1 and 2. The most current version is
restored. [f the most current version was not mounted, a message is issued to
the system operator to mount the correct volume (diskette). Old objects are
replaced, and new objects are added to the library (*MIXED).

SAVING AND RESTORING A GROUP OF OBJECTS

You can save a group of objects by a generic name or by generic name and
type. However, all the objects must be from the same library.

In the following example, you save some of your order entry files that are in
library DSTPRODLB.

SAVOBJ OBJ(ORD*) LIB(DSTPRODLB) OBJTYPE(FILE)
LOC{*M12} VOL(*MOUNTED) STG(*KEEP)

The files are saved on magazines. 1 and 2 on the volumes mounted. The
storage for these files is not freed. The objects still exist in DSTPRODLB.

When you restore this group of objects you use the generic name ORD* again.
If you do not have a record of the location of a saved object, you can get this
information by displaying the object description. You must use the Display
Object Description (DSPOBJD) command and ask for a full description
(DETAIL(*FULL)). See Chapter 3, Objects for a description of the command
and the resulting display.

SAVING A SINGLE OBJECT
You can save a single object or more than one object {not a generic group).
In the following example, you save a single object, your field reference file.

SAVOBJ OBJ(DSTREF) LIB(DSTPRODLB) OBJTYPE(FILE)
LOC(*S1) VOL(SVVOL1) STG(*KEEP)

The file is in DSTPRODLB and remains there because its storage is not freed.
It is saved on volume SVVOL1, which was placed in slot 1 (*S1). If SVVOLI1 is
not in slot 1 when the save request is entered, the system operator receives a
message to mount the volume in the slot.
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SAVING AND RESTORING AN ENTIRE SYSTEM

To save an entire system you must save all the user libraries {including QGPL)
and the system library (QSYS).

Use the Save Library (SAVLIB) command to save all user libraries and the
general purpose library QGPL (LIB(*ALL)).

Use the Save System (SAVSYS) command to save the system library QSYS,
the system’s device configuration, and all user profiles.

SAVSYS LOC(*M12) VOL(*MOUNTED)
The system is saved on the volumes mounted in magazines 1 and 2. When
the diskettes are full, the system operator receives a message to take the full

diskettes out and to mount more diskettes.

Note: The magazine on which the system is saved must be cleared.

To restore an entire system you must do the following (in the same order):

1. Install the CPF

2. Restore the user profiles

3. Restore all the user libraries and QGPL
4. Restore object authority

After the CPF is installed, the user profiles must be restored before the
libraries can be restored. An object or library cannot be restored unless an
owner exists on the system for the object or library. Besides restoring the user
profiles, this command loads the object authority information needed to restore
object authority. The object authority part of the user profiles is not restored
when the profiles are restored. ’

To restore the user profiles, use the Restore User Profiles (RSTUSRPRF)
command and specify the location and volume.

RSTUSRPRF LOC(*M12) VOL(*MOUNTED)

After the user libraries are restored, the user authority for objects must be
restored to the user profiles. User authority could not be restored previously
because you cannot give authority for an object that does not exist on the
system. ‘

To restore authority, use the Restore Authority {(RSTAUT) command. There are
no parameters on this command.

-



COMMAND LIST

This is & list of commands related to save/restore. It is presented here to help
you select the appropriate command for the function you want and to help you
determine which command you might need to reference in the CPF Reference

Manual—-CL.
Descriptive Name

Save System

Restore Authority

Restore User
Profile

Object
Descriptive Name

Save Object

Restore Object

Library

Descriptive Name

"~ Save Library

Restore Library

Command Name

SAVSYS

RSTAUT

RSTUSRPRF

Command Name

SAVOBJ

RSTOBJ

Command Name

SAVLIB

RSTLIB

Function

Saves the IBM-supplied
libraries (except QGPL), the
the device configuration, and
all user profiles on the
save/restore medium.

Restores user profile
authority to objects.

Restores user profiles
to the system.

Function

]

Saves objects on the
save/restore medium.

Restores objects to the
system.

Function

Saves a single library or
all libraries on the
save/restore medium.

Restores a single library

or all libraries
to the system.

Save/Restore
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Chapter 20. Service

In most cases, service personnel can service your system while the system
performs normal data processing activities. Most service functions are primarily
designed for service personnel, but some functions are available to you and are
described in this chapter.

If you are authorized to the system operator user profile, you can perform the
following service functions to help determine the nature of the problem and-
whose problem it is (IBM’s or yours):

« Copy the error log

« Trace a job and the internal machine processing

« Start a confidence check of devices

« Verify a printer

« Start the problem determination procedures

For information about applying program changes, see the Program Product
Installation Guide.

COPYING THE ERROR LOG

Error log data consists of machine checks, device errors, and volume statistical
data. You can print a copy of this data for service personnel so they can
analyze it without tying up your system. You can continue using your system
while the copy is executing.

The error log can be copied by type of error log data:

All error log data

A summary of error log data

Only machine check data
« Only device error data
« Only volume statistical data

If only device error data is copied, you can specify that the data for all devices
or only for a particular device is to be copied.

If only volume statistical data is copied, you can specify that the data is to be
deleted from the error log after it is copied.

Service
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In addition, you can select error log data (except volume statistical data) to be
copied by specifying a start time and end time. The start time is the time and
day the first piece of data to be copied was placed in the error log. The end
time is the time and day the last piece of data to be copied was placed in the
error log.

Use the Copy Error Log (CPYERRLOG) command to copy the data. The
following CPYERRLOG command copies all machine check data placed in the
error log on 10 January 1981. Because all data for that day is copied, *AVAIL

was specified for time.

CPYERRLOG TYPE(*MCH) PERIOD({*AVAIL 01:10:81) (*AVAIL 01:11:81))

TRACING A JOB AND THE INTERNAL MACHINE PROCESSING

Traces collect information necessary to analyze a problem. You can trace a job
or trace internal machine activities.

Tracing a job involves recording the calls and returns of programs. The trace
records contain:

« Operation
“— Call
— Return
— Transfer control
— Event handler
— External exception handler
— Invocation destroyed

« Program name of the program on which the operation was performed (such
as the program called or returned to)

« Name of the library containing the program

+ Invocation number

+ Instruction number of the program receiving control
« Instruction number of the program giving control

« Time stamp

Relative record number

When a trace record is generated, it can be sent to a user exit program for
handling {examining and altering). You must create this program if you want it.
By using such a program you can suppress a trace record by filling it with
blanks. The trace record is passed to the program in the form of a single
character string. The exit program can contain the dump commands (see
Chapter 15, Teéting); output from dump commands is spooled to the job
requesting the trace. Output from other commands that create spooled output
is spooled to the job executing the command.

P
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When you start tracing a job you can set up storage to contain the trace
records and specify what is to happen when all the storage has been used.
Two things can happen:

« The trace stops

« Old trace records are replaced with new records (this is called wrapping)

The Trace Job (TRCJOB) command starts a trace. You can also use it to stop
a trace. The following TRCJOB command stops a trace.

TRCJOB SET{*OFF)
To trace the internal activities -of the machine, use the Trace Internal (TRCINT)

command. However, service personnel should tell you what to specify in the
command.

STARTING A CONFIDENCE CHECK

You can use a confidence check to ensure that the 1/0 devices, the machine,
and CPF are functioning together. A confidence check does the following:

« For MFCU input, cards are read; for MFCU output, cards are punched and,
optionally, printed.

« For a 5211 Printer, pages are printed.

« For diskettes, diskettes are written on and then read. A diskette must be in
manual slot one. This diskette must be initialized and have a volume label.

You can put a time limit on how long the devices are to run. Also, you can
specify which devices are to run. You use the Start Confidence Check

(STRCNFCHK) command to start the check and specify the devices and time.

The foliowing STRCNFCHK command starts the printer PRINTER and runs it |
for 1200 seconds.

STRCNFCHK DEV(PRINTER) TIME(1200)

Service
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VERIFYING A 5256 PRINTER

To determine if a 5256 Printer is functioning properly, you run a test pattern.
This test pattern is printed as many times as you want.

Use the Verify Printer (VFYPRT) command. All you need specify is the printer
name and, optionally, how many times you want the test pattern printed. By
default, the test pattern is printed once. The following VFYPRT command
verifies the 5256 Printer PRINTER2 by printing the test pattern twice.

VFYPRT DEV(PRINTER2) TIMES(2)

STARTING THE PROBLEM DETERMINATION PROCEDURES

To determine the nature of a problem and whose problem it is (yours or
IBM's), use the IBM-supplied problem determination procedures. The Start
Problem Determination Procedures (STRPDP) command starts the initial
procedures. o

COMMAND LIST

This is a list of commands related to service. It is presented here to help you
select the appropriate command for the function you want and to help you
determine which command you might need to reference in the CPF Reference
Manual-CL. -

Descriptive Name Command Name Function

Copy Error Log CPYERRLOG Prints a copy of
the error log data.

Start Confidence - STRCNFCHK Starts a confidence

Check check.

Start Problem STRPDP Starts the problem

Determination determination

Procedures ' procedures.

Trace Internal TRCINT Traces the internal
activities of the
machine.

Trace Job TRCJOB Traces a job.

Verify Printer VFYPRT Verifies that a printer

is functioning
properly by running
a test pattern.
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ASCII

CE

CL

CPF
CPP
DDS
EBCDIC

FIFO
HLL

1/0

LIFO
OoDP
PSR
SEU

American National Standard Code for
Information Interchange

Customer engineer

Control language

Control Program Facility

Command processing program
Data description specifications
Extended binary coded decimal
interchange code

First-in-first-out

High-level language

Input/output

Last-in-first-out

Open data path

Progrémming service representative
Source Entry Utility

List of Abbreviations

List of Abbreviations
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access path: The means by which the Control Program
Facility provides a logical organization to the data in a
data base file so that the data can be processed by a
program. See also arrival sequence access path and
keyed sequence access path.

activity level: An attribute of a storage pool that
specifies the maximum number of jobs that can execute
concurrently in the storage pool.

add rights: The authority to add an entry to an object.

arrival sequence access path: An access path that is
based on the order in which records are stored in a
physical file.

attribute character: A character associated with a field
in a display device file that defines how the field is
displayed (such as underlined, blinking, or high
intensity). This character is displayed as a blank and
usually precedes the first displayed character of the
field.

authority: The right to access objects, resources, or
functions.

autostart job: A job that is automatically initiated when
a subsystem is started. Autostart jobs are specified for
a subsystem by autostart'job entries in the subsystem
description.

autostart job entry: A work entry in a subsystem
description that specifies a job to be automatically
initiated each time the subsystem is started.

auxiliary storage: All addressable storage space other
than main storage. Auxiliary storage is located on the
system’s nonremovable disk enclosures.

batch job: A group of processing actions submitted as
a predefined series of actions to be performed without a
dialog between the user and the system.

breakpoint: A place in a program (specified by a_
command or a condition) where the system halts
execution so that the user can display variables, modify
variables, or modify the execution sequence of the
program. The user can use breakpoints to test his
programs.

Glossary

CL variable: A program variable that is declared in a
control language program and is available only to that
program. C

cjass: An object that specifies the execution parameters
for a routing step. The class object is specified in the

routing entry in a subsystem description.

command: A statement used to request a function of
the system. A command consists of the command
name, which identifies the requested function, and
parameters.

command definition: An object that defines a
command (including the command name, parameters,
and validity checking information) and identifies the
program that performs the function requested by the
command.

control language: The set of all commands with which
a user requests functions of the CPF.

control language program: An executable object that
is created from source consisting entirely of control
language commands.

control unit description: An object that describes, to
the cystem, the features of a control unit that is either
directly attached to the system or attached to a
communications line.

controlling subsystem: The interactive subsystem that
is started automatically when the system is started and
through which the system operator controls the system.

data area: An object used to communicate data such as
CL variable values between the programs within a job
and between jobs.

data base: The collection of all the files stored in a
system. Files in the data base are called data base files.
See also physical file and logical file.

data description specifications: A description of data
base or device files entered using a fixed-form syntax.
The description is used to create files. Abbreviated
DDS.
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" data rights: The authority that controls how a system
user can use the data contained in an object.

data transformation: Changing the form of data
according to specific rules as data is moved between
the data base and the using program. Includes changing
the data type and length, and protecting-only certain
fields.

data type: An attribute used for defining data as either
numeric or character.

delete rights: The authority to delete an entry from an

object.

device description: An object that contains information
describing a particular device that is attached to the
system. .

device file: A file that is processéd on an external input
or output device attached to the system, such as a work
station, a card read and punch unit, a printer, or the
diskette magazine drive. '

edit code: A letter or number indicating that editing
should be done according to a predefined pattern.
Editing can include zero suppression and punctuation.

edit description: An object that describes a
user-defined edit code.

edit word: A word indicating how editing should be
done.

entry job: A job that is the result of a user transferring
from one subsystem to another.

external storage: Data storage other than main or
auxiliary storage.

externally described data file: Data contained in a file
for which the fields in the records are described to the
Control Program Facility through the use of the data
description specifications, when the file is created. The
field descriptions can be used by the program when the
file is-processed.

field: A portion of a data record that serves as the
basic unit of data transfer to and from files.

field reference file: A physical file whose record
format describes the fields used by a grou'p of files but
which contains no members. The field descriptions in
the field reference file can be referred to when data
description specifications for other files are written.
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file: A set of related records treated as a unit and
including descriptive information about the records.

file description: The information contained in the file
that describes the file and its contents. The data in the
file can be described to the record level (see program
described data) or to the field level (see externally
described data).

file overrides: Parameters, specified when a file is
used, that temporarily change parameters specified
when the file was created.

first-level message: The initial message presented to
the user containing general information or designating
an error.

general purpose library: The library provided by the
Control Program Facility to contain user-oriented,
IBM-provided objects and user-created objects that are
not explicitly placed in a different library when they are
created.

high-level language: A programming language that
relieves the programmer from the rigors of machine level
or assembler level programming. RPG Il is an example
of a high-level language. Abbreviated HLL.

history log: A log of information about system status
and events.

horizontally displayed records: Records that are
grouped in a display so that more than one record of
the same record format is displayed on each display
line. '

impromptu message: A message created when it is
sent. Contrast with predefined message.

inline data file: A data file that is included as part of a
job when the job is read from an input device by a
reader program.

integrity: The protection of data and programs from
inadvertent destruction or alteration.

interactive: Pertaining to a program or system that
alternately accepts input and then responds. An
interactive system is conversational, that is, a continuous
dialog exists between the user and the system. ‘
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interactive job: A job in which the processing actions
are performed in response to input provided by a work
station user. During the job, a dialog exists between the
user and the system.

internal storage: All main and auxiliary storage in the
system.

job: A single identifiable sequence of processing actions
that represents a single use of the system. A job is the
basic unit by which work is identified on the system.

job description: An object in which the attributes of a
job can be predefined and stored.

job log: A record of requests submitted to the system
by a job and the messages related to them. The job log
is maintained by the CPF.

job queue: A queue on which batch jobs are placed
when they are submitted to the system and from which
they are selected for execution by the Control Program
Facility.

jqb queue entry: A work entry in a subsystem
description that specifies the job queue from which the
subsystem can accept batch jobs.

key field: A field, contained in every record in the file,
whose contents are used to sequence the records when
the file is used.

keyed sequence access path: An access path that is
based on the contents of key fields contained in the
records.

library: An object that serves as a directory to other
objects. A library is used to group related objects and to

" find objects by name when they are used.

library list: An ordered list of library names indicating
which libraries are to be searched, and the order in
which they are searched, to find an object.

line description: An object that describes a
communications line to the system.

logical file: A data base file through which data that is
stored in one or more physical files can be accessed by
means of record formats and/or access paths that are
different from the physical representation of the data in
the data base.

main storage: All storage in a computer from which
instructions can be executed directly.

i
member: An identifiable group of records that is a
subset of the data base file to which it belongs. Each
member conforms to the characteristics of the file. and
has its own access path.

menu: A type of work station display in which a list of
options is shown to the user. From this menu the user
selects the options he wishes.

message: A communication sent from one person or
program to another.

message description: A definition of a message that
provides descriptive information about the message and
contains the text of the message.

message file: A file that contains message
descriptions.

message queue: A queue (associated with a person or
program) on which messages are placed when they are
sent to the person or program. The person or program
obtains the message by receiving it from the message
queue.

modified data tag: An indicator, associated with each
input or output/input field in a displayed record, that is
set on when data is keyed into the field. The modified

data tag is maintained by the display device and can be
used by the program using the file.

modulus 10, 11: A technique for validity checking that
involves the association of digits with data. It is used in
entering or updating fields in a data record. '

multivolume file: A file that is contained on more than
one diskette.

object: A named unit that consists of a set of attributes
(that describe the object) and data. The term object is
anything that exists in and occupies space in storage on
which operations can be performed. Some examples of
objects are programs, files, and libraries.

object authority: The right to use or control an object.
See object rights and data rights.

object existence rights: The authority to delete, save,

free the storage of, restore, and transfer ownership of
an object.
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object management rights: The authority to move,
rename, grant authority to, revoke authority from, and
change the attributes of an object.

object owner: A user who creates an object or to
whom the ownership of an object has been transferred.
The object owner has complete control over the object.

object rights: The authority that controls what a
system user can do to an entire object. For example,
object rights can let a user delete, move, or rename an
object.

object user: A user who has been authorized by the
object owner to perform certain functions on an object.

operational rights: Any combination of data rights
authorized to a user.

option indicator: A one-character field passed from a
program to the CPF with an output data record that is
used to control the output function, such as controlling
which fields in the record are displayed.

output/input field: A field in a display device file that
is used for both output and input operations.

output queue: A list of output files that are ready to be
written to an output device by a writer.

password: A unique string of characters that a system
user enters to identify himself to the system.

physical file: A data base file that contains data
records. All the records have the same format; that is,
they are all fixed-length records and they all contain the
same fields.

predefined message: A message whose description is
created independently of when it is sent and is stored in
a message file. Contrast with impromptu message.

print image: An object that describes, to the system,
the print belt on a printer.

priority: The relative significance of one program to
other programs. Priority specifies the relative order of
resource allocation when competition for a resource is
experienced.

program described data: Data contained-in a file for
which the fields in the records are not described through
the Control Program Facility. The fields must be
described in the program that processes the file.
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program object: One of two MI object classifications.
It includes those objects used in programs that get their
definition from ODT entries. (Contrast with system
object.)

prompt: A request for information or user action. The
work station user must respond to proceed.

public authority: The authority to an object granted to
all users unless overridden by specific user authority.

read rights: The authority to read the entries in an
object.

reader: A Control Program Facility program that reads
jobs from an input device and places them on the job
queue.

record: An ordered set of fields that make up a single
occurrence of a record format.

record format: The definition of how data is structured
in the records contained in a file. The definition includes
the record name and field descriptions for the fields
contained in the record. The record formats used in a
file are contained in the file’s description.

response indicator: A one-character field passed from
the CPF to a program with an input record to provide
information about the data record or actions taken by
the work station user.

routing data: A character string that the Control
Program Facility compares with character strings in the
subsystem description routing entries to select the
routing entry that is to be used to initiate a routing step.
Routing data can be provided by a work station user,
specified in a command, or provided through the work
entry for the job.

routing entry: An entry in a subsystem description that
specifies the program to be invoked to control a job that
executes in the subsystem.

routing step: The processing performed as a result of
invoking a program specified in a routing entry.

security: The prevention of access to or use of data or
programs by unauthorized persons.

security officer: The individual at an installation who
can define and control the installation’s security
procedures.
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security officer profile: The user profile that allows the
security officer to control the security of an installation.

second-level message: Provides additional information
to that already provided in a first-level message.
Second-level messages are obtained by pressing the
Help key while a first-level message is displayed.

service log: A Io'g of information about the application
of program changes and program patches, and the
symptom strings resulting from errors.

shared access path: An access path used by more
than one file to provide access to data common to the
files. The access path specifications are contained in the
description of each file that uses the access path.

shared record format: A record format that is used in
more than one externally described data file.

source file: A file created to contain source statements
for such items as high-level language programs and
data description specifications.

space pointer: Contains addressability to an Ml
program object.

spooled file: A device file that is not intended for direct
access to a device but that provides access to data
processed by the readers and writers.

spooling: The reading and writing of input and output

streams on an intermediate storage device, concurrently
with job execution, and in a format convenient for later
processing or output operations.

spooling subsystem: The subsystem that provides the
operating environment needed by the CPF programs that
read jobs onto job queues and write files from the
output queues. The subsystem description for the
spooling subsystem is provided as part of the CPF.

storage pool: A quantity of main storage available for
use by jobs executing in the storage pool. The storage
pool does not consist of a given block of storage; rather
it specifies an amount of storage that can be used.

subfile: A group of records of the same record format
that can be displayed concurrently at a work station.
The system sends the entire group of records to the
work station in a single operation and receives the group
in another operation.

subsystem: A predefined operating environment
through which the Control Program Facility coordinates
work flow and resource usage.

subsystem attributes: Specifications in a subsystem
description that specify the amount of main storage
available to the subsystem and the number of jobs that
can execute concurrently in the subsystem.

subsystem description: An object that contains the
specifications that define a subsystem and that the
Control Program Facility uses to control the subsystem.

system console: That part of a computer used for
communication between the operator or maintenance
personnel and the computer.

system library: The library provided by the Co‘ntrol
Program Facility to contain system-oriented objects
provided as part of the Control Program Facility.

system object: One of two MI object classifications. It
includes those MI objects whose formats are not visible
above MI and all objects that are defined during
execution time from attribute template operands on
Create instructions. These objects are referred to
through system pointers. {Contrast with program object.}

system operator: The individual who operates the
system from the system console and looks after the
peripheral equipment necessary to initiate computer runs
or finalize the computer output in the form of completed
reports and documents.

system pointer: Contains addressability to an Ml
system object.

system value: A value that contains control information
for the operation of certain parts of the system. A user
can change these values to tailor the system to his
working environment. System date and library list are
examples of system values.

temporary library: A library that is automatically
created for each job to contain objects that are created
by that job and that are not specifically placed in
another library. The objects in the temporary library are
deleted when the job ends.

trace: The process of recording (1) the sequence in
which the statements in a program are executed and (2)
optionally, the values of the program variables used in
the statements.
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update rights: The authority to change the entries in an
object.

user name: The name by which a particular user is
known to the system.

user profile: An object that represents a particular user
or group of users to the Control Program Facility. The
user profile identifies which objects and functions the
user is authorized to.

validity checker: A program that tests commands for
errors in the parameter values. This validity checking is
done in addition to the checking done by the command
analyzer.

variable: A named modifiable value. The value can be
accessed or modified by referring to the name of the
variable. '

vertically displayed records: Records that are grouped
in a display so that more than one record of the same
record format is displayed concurrently, with each record
beginning in the first position of a line and occupying
one or more adjoining lines.

work entry: An entry in a subsystem description that
specifies a source from which jobs can be accepted to
be executed in the subsystem.

work station: A device that lets a person transmit
information to or receive information from a computer,
or both, as needed to perform his job.

work station entry: A work entry in a subsystem
description that specifies the work stations from which
users can sign on to the subsystem or from which
interactive jobs can transfer to the subsystem.

writer: A Control Program Facility program that writes

spooled output files from an output queue to an external
device, such as a printer.
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- (minus) 10
+ (plus) 9
* (asterisk), use in DDS 62
abbreviation rules for commands 7
ABSVAL keyword 88
access paths
arrival sequence access path 58
creating for a logical file member 84
general 58
keyed sequence access path 58
sharing 74
ACCPTH keyword 88
ACCPTHMBR parameter, CRTLF command 75, 84
activity levels
general 249
job queue entry 249
pool 249
routing entry 249
subsystem 249
system 249
work station type entry 249
Add Autostart Job Entry (ADDAJE)
command 256
Add Breakpoint {ADDBKP) command 232
Add Job Queue Entry (ADDJOBQE)
command 257
Add Logical File Member (ADDLFM)
command 86
Add Message Description (ADDMSGD)
command 200
Add Physical File Member (ADDPFM)
command 86
Add Program (ADDPGM) command 231
add rights 277
Add Routing Entry (ADDRTGE) command 257
Add Trace (ADDTRC) command 232
Add Work Station Entry (ADDWSE)
command 256
ADDAUJE (Add Autostart Job Entry)
command 256
ADDBKP (Add Breakpoint) command 232
adding a job queue entry 252
adding a logical file member to a file 83
adding a physical file member to a
file 82
adding a routing entry 252
adding a work station entry 252
adding breakpoints to programs 225
adding members to files 79
adding traces to programs 228

Index

ADDJOBQE (Add Job Queue Entry)
command 257 .
ADDLFM (Add Logical File Member)
command 86
ADDMSGD (Add Message Description)
command 200
ADDPFM (Add Physical File Member)
command 86 )
ADDPGM (Add Program) command 231
ADDRTGE (Add Routing Entry) command 257
ADDTRC (Add Trace) command 232
ADDWSE (Add Work Station Entry)
command 256
ALARM keyword 136
alarm, sounding 119
ALCOBJ (Allocate Object) command 34 \
ALL keyword 88 ﬂ
Allocate Object (ALCOBJ) command 34
ALLOCATE parameter 82
allocating contiguous storage for
members 82
allocating objects 30
allocating storage for members 82
alphabetic extenders

$ 1

# 11

@ 11
ALTSEQ keyword 88
AND relationship of option indicators 100
application development 4, 37
application documentation 211
application documentation command
list 221
application restoring 289
applying overrides 154
arrival sequence access path 58
assigning members to a disk unit 81
ASSUME keyword 136
audible alarm, sounding = 119

authority
granting 22
private 276
public 276
restoring 292
revoking 22
special 272

authority needed to perform certain
functions 279
authorized users

displaying a list of 283

Index
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authorized users display 283
AUTO keyword 136
autostart job

using to initiate a job 247
autostart job entry 252

base pool (*BASE) 249
batch job

breakpoint program 225

general 235

initiating 245

ways initiated 240
beginning field attribute character 115
BLINK keyword 136
blinking the cursor 119
BLKFOLD keyword

display file 137

printer 110
branching, unconditional 42
break delivery )

general 186
handling messages 186
breakpoint

adding to program 225

logging in the job log 224

resuming program execution after 225

returning to a breakpoint in one program

from another 228

using within a trace 230

what happens 225

what happens at a breakpoint 225
breakpaoint display

with program variable 227

without program variable 227
breakpoint program for a batch job 225

CALL (Call) command 52

Call (CALL) command 52

Cancel Job (CNLJOB) command 259
Cancel Reader (CNLRDR) command 262
Cancel Receive (CNLRCV) command - 53
Cancel Writer (CNLWTR) command 262
CAnn keyword 137
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card file device dependent attributes

form type 95
hoppers 95
card files

common device attributes 94
device dependent attributes 95
CFnn keyword 137
Change Autostart Job Entry (CHGAJE)
command 256

Change Card File (CHGCRDF) command 107
Change Command (CHGCMD) command 208

Change Data Area (CHGDTAARA) command
Change Debug (CHGDBG) command 231
Change Diskette File (CHGDKTF)

command 108

176

Change Display File (CHGDSPF) command 135

Change Job (CHGJOB) command 259
Change Job Queue Entry (CHGJOBQE)
command 257

CHANGE keyword 137

,Change Message Queue (CHGMSGQ)

command 200
Change Object Owner (CHGOBJOWN)
command 285

Change Output Queue (CHGOUTQ) command 261

Change Pointer (CHGPTR) command 231

Change Printer File (CHGPRTF) command 107

Change Program Variable (CHGPGMVAR)
command 231

Change Routing Entry (CHGRTGE)
command 257 )

Change Spooled File Attributes (CHGSPLFA)
command 261 '

Change Subsystem Description (CHGSBSD)
command 256

Change System Value (CHGSYSVAL)
command 269

Change User Profile (CHGUSRPRF)
command 286

" Change Variable (CHGVAR) command 52

Change Work Station Entry (CHGWSE)
command 256

changing a data area 176

changing a source file 173

changing a user profile 282

changing command names of IBM-supplied
commands 207

changing data types of a field 57
changing keyword names on IBM-supplied
commands 207 )
changing object owners 275

changing ownership 22" »
changing parameter values on IBM-supplied
commands 207

changing passwords 273

changing system values 265

changing the length of a field 57
changing the line on which error messages
are displayed 127

7N

7N



\_//

changing the value of a variable
to a constant 40
to the value of an expression after it is
evaluated 40
to the value of another variable 40
to the value produced by the built-in
function %SUBSTRING 40
character codes 95
character constants
character strings 13

date 13
name 13
time 13

character string constants
how to specify 14
quoted string 14
unquoted string 14
valid characters 15
CHECK keyword
data base 88
display file 137
CHGAUJE (Change Autostart Job Entry)

* command 256

CHGCMD (Change Command) command 208
CHGCRDF (Change Card File)} command 107
CHGDBG (Change Debug) command 231
CHGDKTF (Change Diskette File)
command 108
CHGDSPF (Change Display File) command 135
CHGDTAARA (Change Data Area) command 176
CHGINPDFT keyword 138
CHGJOB (Change Job) command 259
CHGJOBQE {Change Job Queue Entry)
command 257 :
CHGMSGAQ (Change Message Queue)
command 200
CHGOBJOWN (Change Object Owner)
command 285 .
CHGOUTAQ (Change Output Queue) command 261
CHGPGMVAR (Change Program Variable)
command 231
CHGPRTF (Change Printer File) command 107
CHGPTR (Change Pointer) command 231
CHGRTGE (Change Routing Entry)
command 257
CHGSBSD (Change Subsystem Description)
command 256
CHGSPLFA (Change Spooled File Attributes)
command 261
CHGSYSVAL (Change System Value)
command 269
CHGUSRPRF (Change User Profile)
command 286 ‘ .
CHGVAR (Change Varipble) command 52
CHGWSE (Change Work Station Entry)
command 256
CL program command list 52
class

contents 251

general 21, 236

Clear Diskette (CLRDKT) command 108
Clear Job Queue (CLRJOBQ) command 260
CLEAR keyword 138
Clear Library (CLRLIB) command 35
Clear Output Queue (CLROUTQ) command 261
Clear Physical File Member (CLRPFM)
command 86
Clear Trace Data (CLRTRC) command 232
cleafing libraries 32 ‘
clearing records in a subfile 125
CLRDKT {(Clear Diskette) command 108
CLRJOBQ (Clear Job Queue) command 260
CLRLIB (Clear Library) command 35
CLROUTAQ (Clear Output Queue) command 261
CLRPFM (Clear Physical File Member)
command 86 .
CLRTRC (Clear Trace Data) command 232
CMD (Command) statement 209
CMP keyword
data base 88
display file 138
CNLJOB (Cancel Job) command 259
CNLRCV (Cancel Receive) command 53
CNLRDR (Cancel Reader) command 262
CNLWTR (Cancel Writer) command 262
coding commands
character set 11
alphabetic extenders 11
special characters , 12
command name 8
comments 10
continuation 9
- {minus) 10
+ (plus) 9
general 8
label 8
parameters 8
coding parameters
general 8
keyword parameter 8
lists 9
mixing 9
omitting 8
order 8
positional parameter 8
COLHDG keyword 88
Command (CMD) statement 209
command attributes 204
command character set 11
alphabetic extenders 11
special characters 12
command definition 21
command definition command list 208
command definition statement list 208
command definition statements
CMD statement 201
PARM statement 201
command key
using to fold or truncate records in a
subfile 125
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command lists
application documentation 221
command definition 208
data area 176
data base 86
device support 107
display device support 135
libraries 35
message-handling 199
objects 34
overriding files 161
ssave/restore 293
security 285
service 298
system value 269
testing: 231
work management 255
command names
changing 207

coding 8
defining prompt text 204
general 7

command processing program (CPP)
general 201
writing 205
commands (see also command lists)
abbreviation rules 7
coding (see coding commands)
command name 7
conditional execution 41
for which new special values cannot be
added 208 )
general 7
keywords 7
labels 7
parameter values 7
parameters 7
commands not valid in a control language
program 43
commands that can appear only in a control
language program 43
commands to which new special values cannot
be added 208
comment statements 219
comments in DDS, *(asterisk) 62
comments, coding 10
common object attributes 22
comparison of immediate and rebuild
maintenance 80
compiling control language programs 49
completion messages 180, 193
CONCAT keyword 88
concatenated field
length 76
sign 76
concatenating fields
general 76
resulting data types 76
condition names
screen size 128
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conditional execution of commands 41
conditioning based on indicators being
off 101
confidence check

general 297

starting 297
CONSTANT parameter, PARM statement 203
constant value

defining for a parameter 203
CONTIG parameter 82
contiguous storage ‘

allocating for members 82
continuation

- (minus) 10
+ (plus) 9
general 9

control tanguage 3, 7
control language program variables 39
control language programs
commands not valid in 43
commands that can only appear in 43
compiling 49
functions perform 39
general 39
invoking 50
variables 39
control unit description 21, 93
controlling logic flow 41
controlling the positioning of the cursor,
displaying pages 126
Copy Error Log (CPYERRLOG) command 298
Copy File {CPYF) command 167
Copy File Interactive (CPYFI) command 167
copying source from a card f||e to a
physical file 171
copying the error log 295
CPF naming conventions 61, 100
CPP {command processing program) 201
CPU time, maximum 252
CPYERRLOG (Copy Error Log) command 298
CPYF (Copy File) command 167
CPYFI (Copy File Interactive) command 167
Create Card File (CRTCRDF) command 107
Create Class (CRTCLS) command 258
Create Command (CRTCMD) command 208
Create Control Language Program (CRTCLPGM)
command 52
Create Data Area (CRTDTAARA) command 176
Create Diskette File (CRTDKTF)
command 108
Create Display File (CRTDSPF) command 135
Create Edit Description (CRTEDTD)
command 108 ,
Create Job Description (CRTJOBD)
command 257
Create Job Queue (CRTJOBQ) command 260
Create Library (CRTLIB) command 35
Create Logical File (CRTLF) command 86
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Create Message File (CRTMSGF) command 200
Create Message Queue (CRTMSGQ)

command 200

Create Output Queue (CRTOUTQ) command. 261
Create Physical File (CRTPF) command 86
Create Print Image (CRTPRTIMG)

command 108

Create Printer File (CRTPRTF) command 107
Create Subsystem Description (CRTSBSD)
command 256

Create Table (CRTTBL) command 109

Create User Profile (CRTUSRPRF)

command 286

creating a batch subsystem

description 253

- creating a card file 97

creating a data area 175
creating a data base source file 171
creating a display file 133
creating a field reference file 67
creating a job queue 253
creating a logical file 65
creating a logical file with a key
field 67
creating a logical file with more than one
record format 71
creating a message file 184
creating a physical file 62
creating a physical file using a data base
source file 171
creating a physical file using an inline
data file 172 :
creating a physical file with an arrival
sequence access path 64
creating a physical file with no
members 83
creating a program described data device
file 97
creating a source file 170
creating a translate table 103
creating a user profile 281
creating an access path for. a logical file
member 84
creating an edit description 104
creating an interactive subsystem
description 254
creating an object using a source
file 171
creating commands

command attributes 204

general 204
creating display files 129
creation date of an input data file on a
diskette 95
CRTCLPGM (Create Control Language Program)
command 52
CRTCLS (Create Class) command 258
CRTCMD (Create Command) command 208
CRTCRDF (Create Card File) command 107

CRTDKTF (Create Diskette File)

command 108

CRTDSPF (Create Display File) command 135
CRTDTAARA (Create Data Area) command 176
CRTEDTD (Create Edit Description)

command 108

CRTJOBD (Create Job Description)

command 257

CRTJOBQ (Create Job Queue) command 260
CRTLF (Create Logical File) command 86
CRTLIB (Create Library) command 35
CRTMSGF (Create Message File) command 200
CRTMSGQ (Create Message Queue)

command 200 :
CRTOUTQ (Create Output Queue) command 261
CRTPF (Create Physical File) command 86
CRTPRTF (Create Printer File) command 107
CRTPRTIMG (Create Print Image)

command 108

CRTSBSD (Create Subsystem Description)
command 256

CRTTBL(Create Table) command 109
CRTUSRPRF (Create User Profile)

command 286

currency symbol 269

cursor
blinking 119
controlling positioning 126
placing 119

DATA (Data) command 43
Data (DATA) command 43
data area
changing 176
command list 176
declaring 175
declaring a variable for 39
displaying 176 :
general 21
initial value 175
receiving 47
sending 47, 175
valid types 175
data area command list 176
data base 55
data base command list 86
data base DDS keyword summary 88
data base DDS keywords 62
data base file considerations when
overriding files 156
data base file contents 55
data base file description 55
data base files )
" adding members to" 79
data base relations display 214
data base relations displaying 214
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data description specifications
data base 61
printer * 98
Data Description Specifications form 61
data file labels 95
data management feedback area 244
data rights
add rights 277
delete rights 277
read rights 277
update rights 277
date and time constants
general 13, 16
how to specify 16
date constant
date separator 16
formats 17
general 13, 16
Julian date format 17
QDATFMT system value 17
QDPATSEP system value 16
quoted string 16
unquoted string 16
date format
guard digit 202
QDATFMT system value 17
DATE keyword
display file 138

printer 110
date separator
general 16

QDATSEP system value 16
DCL (Declare) command 52
DCLDTAARA (Declare Data Area) command 177
DCLF (Declare File) command 53
DDS keyword summaries
data base 88
display file 136
printer 110
DDS keywords (see DDS keyword summaries)
Deallocate Object (DLCOBJ) command 34
deallocating objects 30
debug mode, entering 223
decimal parameter values
decimal point 17
general 13, 17
how to specify 17
decimal point
edit description 104
in parameter values 17
Declare (DCL) command 52
Declare Data Area (DCLDTAARA) command 177
Declare File (DCLF) command 53
declaring a data area 39, 175
declaring a variable for a data area 39
declaring variables 38
declaring variables for a file
field names 38
general 38
indicators 38
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default delivery 186
default handling and monitoring of escape
messages 194
default maximum instruction wait time 252
default program, used in testing 223
default value
defining for a parameter 203
for replies 183
defining a return value for a
parameter 203
defining commands 201
defining optional parameters 203
defining parameters
constant value 203
default value 203
defining optional parameters 203
defining required parameters
determining valid values 203
file name as a value 203
general 202
number of values in a list 203
parameter value length 203
passing attribute information for a
parameter 204
restricted value 203
return value 203
specifying prompt text 204
specifying that length must be returned
with value 204
specifying value must be exact
length 204
valid parameter values 203
defining prompt text for a command
name 204
defining prompt text for a parameter 204
defining required parameters 203
defining restricted values for a
parameter 203
defining valid parameters 203
Delete Class (DLTCLS) command 258
Delete Command (DLTCMD) command 208
Delete Data Area (DLTDTAARA) command 176
Delete Diskette Label (DLTDKTLBL)
command 108
Delete Edit Description (DLTEDTD)
command 108
Delete File (DLTF) command 86
Delete Job Description (DLTJOBD)
command 257
Delete Job Queue (DLTJOBQ) command 260
Delete Library (DLTLIB) command 35
Delete Message File (DLTMSGF) command 200
Delete Message Queue (DLTMSGQ)
command 200
Delete Output Queue (DLTOUTQ) command 261
Delete Override (DLTOVR) command 161
Delete Print Image (DLTPRTIMG)
command 108
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Delete Program (DLTPGM) command 52
delete rights 277
Delete Subsystem Description (DLTSBSD)
command 256
Delete Tabie (DLTTBL) command 109
Delete User Profile (DLTUSRPRF)
command 286
deleting a subfile 125
deleting libraries 32
deleting overrides 155
demand sign-on job 252
DEP (Dependent) statement 209
Dependent (DEP) statement 209
DESCEND keyword 89
describing a message 184
determining valid values for
parameters 203
device dependent attributes
card files 95
device files 95
- diskette files 95
printer file 96
device description 21, 93
device file keywords 100
device files
common attributes 94
device dependent attributes 95
externally described data 94, 97
general 93
program described data 94
sharing files 95
spooling information 94
system-created 93
what devices can be used for a device
file 94
device support
card files 93
diskette files 93
display files 113
general 93
printer files 93
device support command list 107
devices, varying 93
DFT keyword
display file 138
printer file 110
diagnostic messages 180, 193
DIGIT keyword 89

disk unit
assigning members to 81

diskette '
creation date of an input data file 95
initializing 95

multivolume files 96

diskette considerations
for other than save/restore 96
for save/restore 289

diskette file device dependent attributes
character codes for data 95
creation date of an input file 95
data file labels 95
expiration date of an output file 95
location of diskettes 95
volume identifiers ~ 95
diskette files
common device attributes 94
device dependent attributes 95
general 93
diskette locations 96
diskette magazine drive 96, 289
diskette magazine volume identifier
for other than save/restore 96
for save/restore 289
display attributes
blinking the cursor 119
highlighting a field 119
placing the cursor 119
reversing the image of a field 119
sounding the audible alarm 119
underlining a field 119
using vertical separators 119
Display Authorized Users (DSPAUTUSR)
command 285
Display Breakpoint (DSPBKP) command 232
Display Class (DSPCLS) command 258
Display Data Area (DSPDTAARA) command 176
Display Data Base Relations (DSPDBR)
command 221
Display Debug (DSPDBG) command 231
display device support 113
display device support command list 135
Display Diskette (DSPDKT) command 108
display file DDS keyword summary 136
Display File Description (DSPFD)
command 221
Display File Field Description (DSPFFD)
command 221
display file record format
field length 115
field location 115
general 113
display files
common device attributes 94
creating 129, 133
device dependent attributes 97
general 93
message handling 127
order of fields 114
using in programs 133
Display Job (DSPJOB) command 259
Display Job Description {(DSPJOBD)
command 257
Display Job Queue (DSPJOBQ) command 260
Display Library (DSPLIB) command 35
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Display Library List (DSPLIBL) command 35
Display Log (DSPLOG) command 262
Display Message (DSPMSG) command 199
Display Object Authority (DSPOBJAUT)
command 286
Display Object Description (DSPOBJD)
command 34
Display Output Queue (DSPOUTQ)
command 261
Display Override {(DSPOVR) command 161
Display Program References (DSPPGMREF)
command 221
Display Program Variable (DSPPGMVAR)
command 231
Display Service Status (DSPSRVSTS)
command 43
Display Spooled File (DSPSPLF)
command 261
Display Subsystem (DSPSBS) command 258
Display Subsystem Description (DSPSBSD)
command 256
Display System (DSPSYS) command 258
Display System Status (DSPSYSSTS)
command 258
Display System Value (DSPSYSVAL)
command 269
Display Trace (DSPTRC) command 232
Display Trace Data (DSPTRCDTA)
command 232
Display User Profile (DSPUSRPRF)
command 286
displaying a library list 33
displaying a list of authorized users 283
displaying a user profile 284
displaying data areas 176
displaying data base relations 214
displaying file descriptions 215
displaying file field descriptions 216
displaying libraries 32
displaying object authority 285
displaying object descriptions 28"
displaying program references 218
displaying records in a subfile according
to a record number 125
displaying security information
displaying a list of authorized
users 283
displaying object authority 285
displaying user profile 284
general 283
displaying system logs 198
displaying system values 265
displaying trace data 230
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displays

authorized users display 283

breakpoint display '

with program variable 227
without program variable 227

data base relations display 214

file description display 215

file field description display 217

formatting 113

library 33 -

library list 33

object authority 285

object description 29

program reference 218

routing data 244

system value 265

trace data 230

user library list . 33

user profile 284
DLCOBJ (Deallocate Object) command 34
DLTCHK keyword 139
DLTCLS (Delete Class) command .258 .
DLTCMD (Delete Command) command 208
DLTDKTLBL (Delete Diskette Label)
command 108
DLTDTAARA (Delete Data Area) command 176
DLTEDT keyword

display file 139

printer 110 )
DLTEDTD (Delete Edit Description)
command 108
DLTF {Delete File) command 86
DLTJOBD (Delete Job Description)
command 257 :
DLTJOBQ (Delete Job Queue) command 260
DLTLIB (Delete Library} command 35
DLTMSGF (Delete Message File) command 200
DLTMSGQ (Delete Message Queue)
command 200
DLTOUTQ (Delete Output Queue) command 261
DLTOVR (Delete Override) command = 161
DLTPGM (Delete Program) command 52
DLTPRTIMG (Delete Print Image) )
command 108 .
DLTSBSD (Delete Subsystem Description)
command 256
DLTTBL (Delete Table) command 109
DLTUSRPRF (Delete User Profile)
command 286
DMPJOB (Dump Job) command 232
DMPOBJ (Dump Object) command 232
DO (Do) command 53
Do (DO) command 53

do groups
general 41
nested 41



documentation aids

* (asterisk) on DDS form 219

COLHDG keyword 219

comment statements 219

file reference function 211

general 211

TEXT keyword 219

TEXT parameter 219
DSPATR keyword 140
DSPAUTUSR (Display Authorized Users)
command 285
DSPBKP (Display Breakpoint) command 232
DSPCLS (Display Class) command 258
DSPDBG (Display Debug) command 231
DSPDBR (Display Data Base Relations)
command 221
DSPDKT (Display Diskette) command 108
DSPDTAARA (Display Data Area) command 176
DSPFD (Display File Description) -
command 221
DSPFFD (Display File Field Description)
command 221
DSPJOB (Display Job) command 259
DSPJOBD (Display Job Description)
command 257 i
DSPJOBQ (Display Job Queue) command 260
DSPLIB {(Display Library) command 35
DSPLIBL (Display Library List) command 35
DSPLOG (Display Log) command 262
DSPMSG (Display Message) command 199
DSPOBJAUT (Display Object Authority)
command 286 o
DSPOBJD (Display Object Description)
command 34
DSPOUTQ (Display Output Queue)
command 261
DSPOVR (Display Override) command 161
DSPPGMREF (Display Program References)
command 221
DSPPGMVAR (Display Program Variable)
command 231
DSPSBS (Display Subsystem) command 258
DSPSBSD (Display Subsystem Description)
command 256
DSPSIZ keyword 140
DSPSPLF (Display Spooled File)
command 261
DSPSRVSTS (Display Service Status)
command 43
DSPSYS (Display System) command 258
DSPSYSSTS (Display System Status)
command 258
DSPSYSVAL (Display System Value)
command 269
DSPTRC (Display Trace) command 232
DSPTRCDTA (Display Trace Data)
command 232 i
DSPUSRPRF (Display User Proflle)
command 286

DTAMBRS parameters, CRTLF command 72, 84
Dump Job (DMPJOB) command - 232
Dump Object (DMPOBJ) command 232
dumping jobs 230
dumping objects 22, 230
DUP keyword 140
duplicate key values
general 60, 77
handling 77
preventing 78

edit codes, user-defined 104
edit descriptions

general 21, 104

rules 105

zero balance 105
EDTCDE keyword

data base 89

display file 141

printer 110
EDTWRD keyword

data base 89

display file 141

printer 110
ELEM (Element) statement 209
Element (ELEM) statement 209
Else (ELSE) command 52
ELSE (Else) command 52
End Debug (ENDDBG) command 231
End Do (ENDDO) command 53 )
End Job (ENDJOB) command 43
End Program (ENDPGM) command 52
ENDDBG (End Debug) command 231
ENDDO (End Do) command 53
ending field attribute character 115
ENDJOB (End Job) command 43
ENDPGM (End Program) command 52
ENTDBG (Enter Debug) command 231
Enter Debug (ENTDBG) command 231
Enter key

* using as the Roll Up key 125

entering debug mode 223
entering source

using SEU 170
entry job 252
ERASE keyword 141
ERASEINP keyword 141
erasing on a display 122
ERRMSG keyword 141
ERRMSGID keyword 141
error log data, types 295
error log, copying 295

Index
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escape messages
default handling 196
default monitoring 196
general 180, 193

handling 194
monitoring 194
examples

adding a job queue entry 253
adding a logical file member with same
name as file 84 .
adding a physical file member with same
name as file 83

adding a routing entry 253

adding a trace to a program 228
adding a work station entry 254
adding breakpoints to a program 225
changing a user profile 282
changing data types of a field 57
changing object owners 275
changing passwords 273

changing the length of a field 57
concatenating fields 76

copying source from a card file to a
physical file 171

copying the error log 295

creating a batch subsystem
description 253

creating a card file 97

creating a command 205

creating a data area 175

creating a data base source file 171
creating a display file 133

creating a field reference file 67
creating a job queue 253

creating a logical file with a key

field 67 .

creating a logical file with two record
formats 71

creating a message file 184
creating a physical file using a data
base source file 171

creating a physical file using an inline
data file 172

creating a physical file with arrival
sequence access path 64

creating a physical file with no
members 83

creating a program described data device
file 97

creating a translate table 103
creating a user profile 281

creating an edit description 104
creating an interactive subsystem
description 254

declaring data areas 47

defining a parameter 204

defining prompt text for a command
name 204
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examples (continued)

deleting overrides 155

describing a message 184

displaying a data area 176

displaying a list of authorized

users 283

displaying a user profile 284
displaying data base relations 214
displaying file descriptions 215
displaying file field descriptions 216
displaying object authority 285
displaying program references 218
displaying system values . 265
duplicate key values 77 )

entering debug mode - 223

formatting a menu 129

formatting a prompt-- 130

formatting an information display 131
granting object authority 277

invalid placement of records on a
screen 117

merging record formats using key
fields 60

monitoring for a message for a specific
command 194

monitoring for messages within a
program 194

option indicators 100

ordering records using more than one key
field 59

ordering records using one key field 59
overriding the attributes of a printer
file 154 .

overriding which printer file is used in
a program 154

receiving data areas 47

receiving new messages 187
redefining an IBM-supplied command = 207
removing a message from a message
queue 188

reordering fields for a logical file 56
reorganizing a physical file member 85
replacing record formats on a

display 118

restoring a library 291

restoring user profiles 292

retrieving a message from a message
file 185

returning to a breakpoint 228
revoking object authority 283

routing entry 238, 251

saving a group of objects 291

saving a library 290

saving a single object 291

saving an entire system 292

securing files 157

selecting and omitting records for a
logical file 73

sending a message 188



examples {continued)
sending a program message 189
sharing an access path 74
sharing record formats 73
starting a confidence check 297
subsetting a physical file in a logical
file 56
tracing a job 296
unique key values 77
use of FORMAT keyword 66
use of PFILE keyword 65
valid placement of records on a
screen 116
verifying a 5256 Printer 298
ways to set up storage pools 249
writing a program to simplify work
station operations 46
writing a source program to control a
menu 44
EXPDATE parameter 82
expiration date of an output data file on a
diskette 95
expiration date of physical.file
members 82 '
external message queue (*EXT) 191
externally described data
data base 55
device files 94, 97
externally described data base file
using in a program 55

field attribute character
beginning 115
ending 115
field reference file
creating 67
general 67
field translation using translate
tables 104
fields
declaring variables for 39
highlighting 119
input 113
reversing the image-of 119
underlining 119
file
declaring variables for 39
general 21
inline data file 169
multivolume files 96
overriding 153
securing 157
shared - 156
source files 169

file description display, data base file
attributes 215
file descriptions

data base 55

displaying 215
file field description display 217
file field descriptions, displaying 216
file name )

using as a parameter value 203
file redirection

card input 158

card output 159

data base input 160

data base output 160

diskette input 159

diskette output 159

display input 160

general 158

printer 158

summary 161
file reference function

general 211

record formats for file 211
fill character, edit description 105
first-level message 181
floating currency symbol, edit
description 105
folding print lines 97
form length, printer 96

form type
card file 95
printer 96

form width, printer 96

FORMAT keyword 89

format selector 72

formatting a menu 129

formatting a prompt 130
formatting an information display 131
formatting displays 113

forms alignment, printer 96
fraction mask, edit description 105
FRCRATIO parameter 81

freeing storage 288

functions restricted to the security
officer 274

general functions that apply to
objects 22

GETRETAIN keyword 142

Go To (GOTO) command 53

GOTO (Go To) Command 53

Grant Object Authority (GRTOBJAUT)
command 286
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granting authority 22

granting object authority 277
GRTOBJAUT (Grant Object Authority)
command 286

guard digit of date 202

handling duplicate key values 77
handling escape messages 194
handling messages for break delivery 186
handling notify messages 196
HELP keyword 142
highlighting a field 119
history log

general 198

size 198
history log size 198
HLDJOB (Hold Job) command 259
HLDJOBQ (Hold Job Queue) command 260
HLDOUTQ (Hold Output Queue) command 261
HLDRDR (Hold Reader) command 262
HLDSPLF (Hold Spooled File) command 261
HLDWTR (Hold Writer) command 262
hold delivery 186
Hold Job (HLDJOB) command 259
Hold Job Queue (HLDJOBQ) command 260
Hold Output Queue (HLDOUTQ) command 261
Hold Reader (HLDRDR) command 262
Hold Spooled File (HLDSPLF) command 261
Hold Writer (HLDWTR) command 262
HOME keyword 142
hoppers, card file 95
horizontally and vertically displayed
subfiles, concurrently 123
horizontally displayed subfile 123
how to define commands 201
how to specify date constants 16
how to specify decimal parameter
values 17
how to specify time constants 16

IBM-supplied commands

changing 207

changing keyword names 207

changing parameter values 207
IBM-supplied job descriptions 238
IBM-supplied message files 184
IBM-supplied routing data display 244
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IBM-supplied source files e
QCLSRC (control language program) 169 \
QCMDSRC (command definition
statements) 169
QDDSSRC (DDS source file) 169
QIMGSRC (print image) 169
QRPGSRC (RPG program) 169
QTBLSRC (translate table} 169
QTXTSRC (text) 169
IBM-supplied subsystem descriptions
QBATCH 237
QCTL1 237
QCTL2 237
QsPL 237
IBM-supplied user profiles
customer engineer user profile
(QCE) 273
programmer user profile (QPGMR) 273
programming service representative user
profile (QPSR) 273
security officer user profile
(QSECOFR) 274
system operator user profile
(QSYSOPR) 273
work station user profile (QUSER) 273
identifying message senders 186
identifying objects 23 -
IF (If) command 52
If (IF) command 52
immediate maintenance
comparison to rebuild maintenance 80
immediate maintenance of keyed sequence
access paths ~
general 79
rebuilding for recovery 80
impromptu messages 179
indicating that there are more records in a
subfile 125
indicators
conditioning based on being off 101
declaring variables for 39
option indicators 127
response indicators 127
INDTXT keyword
display file 142
printer 110
information display, formatting 131 -
informational messages 179
initial program 272
Initialize Diskette (INZDKT) command 108
Initialize Physical File Member (INZPFM)
command 86 '
initializing a diskette 95
initializing a record on a display 123
initializing records in a subfile 125
initiating batch jobs
queuing jobs 245
using autostart jobs 247



initiating interactive jobs
) executing a user program for the routing -
step 242
executing an initial program for the
routing step 241
executing QCL for the routing step 241
prompting for routing data 243
inline data file
general 169
named 172
unnamed 172
input data file
creation date 95
input fields, display file 113
inquiry messages (*INQ) 179
integer mask, edit description 104
interactive job
general 235
initiating 240
invalid placement of records on a
screen 117
invoking control language programs 50
INZDKT {Initialize Diskette) command 108
INZPFM (Initialize Physical File Member)
command 86 )
INZRCD keyword 142

Job (JOB) command 259
JOB (Job) command 259
job attributes
retrieving 48
job description
contents 254
general 4, 238
IBM-supplied 238
use of 255
job log
logging breakpoint information 224
message logging 191
message logging levels 197
job message queues
external message queue (*EXT) 191
general 186, 191
program message queues 191
job queue 21
job queue entry
activity level 249
contents 252
jobs
batch 235
demand sign-on 252
dumping 230
entry job 252
rerouting 248
tracing 296
transferring 248

N

N -

Julian date format 17

KEEP keyword 142
key field, definition 59

key values
duplicates 59, 77
unique 60, 77

keyed sequence access path 58
keyword names, changing 207
keyword parameter, coding 8
keyword, in commands 7
keywords for subfile use only 125

label
coding 8
general 7

left constant, edit description 105
length of a concatenated field 76
level checking

device files 97

libraries
clearing 32
command list 35
deleting 32
displaying 32
general 3, 26

placing objects in 27
production 26
restoring 290
saving a single library 290
saving all libraries 290
test 26
libraries command list 35
library display 33

library list
changing 25
displaying 33
QSYSLIBL 25
QUSRLIBL 25
system part 25
user part 25

LIFO keyword 89

line description 21, 93

list of abbreviations 299

lists, coding 9

location of diskettes 96

LOCK keyword 142

locking the keyboard 122

logging breakpoint information in the job
log 224
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logical file members
adding to a file 83
creating an access path for 84
general 83
logical file record formats
how to specify 65
origin 65
logical file with more than one record
format 71
logical files
adding members to 83
creating 65, 71
omit function 73
select function 73
logical parameter values 13, 17
LOGINP keyword 142
LOGOUT keyword 143
LOWER keyword 142

machine execution priority 251

machine pool 249

magazines 96, 289

MAINT parameter 79

maintenance of keyed sequence access paths’

general 79
immediate 80
rebuild 80

maximum CPU time 252

maximum instruction wait time,

default 252

maximum number of members allowed in a
file 79

maximum number of pools 249

maximum number of records in a member 82

maximum number of statement executions for
tracing 224
maximum size of message file 184
maximum storage for message queue 186
maximum temporary storage 252
MAXMBRS parameter 79
MDTOFF keyword 143
members
adding to files 79
allocating contigious storage for 82
allocating storage for 82
assigning to a disk unit 81
definition 79
logical file 83
maximum number in a file 79
maximum number of records in 82
physical file 82
menu, formatting 129
merging record formats using key
fields 60
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message data format 182
message delivery methods
‘break delivery 186
default delivery 186
hold delivery 186
notify delivery 186
message descriptions .
default message handling for escape and
notify messages 183
default values for replies 183
first-level message 181
general 180
message data format 182
message identifier 180
second-level message 181
severity code 181
substitution variables 182
validity checking for replies 183
message files ’
general 21, 179
. IBM-supplied 184
maximum size 184
message handling 179
message handling command list 199
message handling functions for display
files
changing the line on which error messages
are displayed 127
general 127
specifying how messages are to be
displayed 127
specifying that message keys are
contained in a field 127
specifying that messages are on a program
message queue 127
message identifier 180
message logging
joblog 197
system logs 198
message logging levels for job log 197
message queue attributes
delivery methods 186
handling messages for break
delivery 186
identifying senders 186
maximum amount of storage 186
minimum severity code 186
writing changes immediately to the disk
unit 186
message queue types
job 186
system log 186
system operator 185
user 186
~work station 185



message queues
attributes 186
general 21
receiving messages from 187
removing messages from 188
sending a message to 188
types 185
what types of messages can be sent to
which type of queue 190
message reference key 197
message support
display support 127
message text, retrieving 185
message types
completion (*COMP) 180
diagnostic (*DIAG) 180
escape (*ESCAPE) 180
impromptu 179
informational (*INFO) 179
inquiry (*INQ) 179
notify (*NOTIFY) 180
predefined 179
reply (*RPY) 179
request (*RQS) 180
sender’s copy (*COPY) 179
messages
general 179
retrieving from a message file 185
sending to a message queue 188
what types can be sent to which type of
message queue 190
messages sent by a program 189
messages sent by a system user 189
miscellaneous device support functions
edit descriptions 104
general 102
print images 102
translate tables 103
mixing parameter types in a command 8
Monitor Message (MONMSG) command 200
monitoring escape messages 194
monitoring for a message for a specific
command 194
monitoring for messages in
programs 48, 194
monitoring notify messages 196
MONMSG (Monitor Message}) command 200
Move Object (MOVOBJ) command 34
moving objects between libraries 22
moving objects from one library to
another 29
MOVOBJ (Move Object) command 34
MSGLOC keyword 143
multivolume file conventions 96

multivolume files
conventions 96
general 96 .

name constants
general 13, 16
generic name 16
how to specify 16
qualified name 16
name restrictions
data base field names 61
data base file name 61
data base member names 61
data base record format name 61
device file field names 100
device file name 100
device file record format name 100
named inline data files 172
naming a member the same as the file 79
negative status, edit description 105
nested do groups 41
new messages, receiving 187
new objects, restoring 290
NOALTSEQ keyword 89
normal authority 278
notify delivery 186
notify messages
general 180, 193
handling 196
monitoring 196
number of programs that can be debugged
simultaneously 224 ‘
number of records in a subfile 125
number of statement ranges for a
trace 228
number of values in a list 203

object attributes, common 22
object authority
data rights 277
displaying 285
general 276
granting 277
object rights 277
revoking 283
object authority display 285
object description display
basic 28
full 28
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" object descriptions, displaying 22
object existence rights 277
object management rights 277
object owners, changing 275
object ownership 274
object rights
object existence rights 277
object management rights 277
operational rights 277
object types 21
objects
allocating 22
common attributes 22
deallocating 22
dumping 22, 230
general 3, 22
general functions that apply 22
identifying 23 ’
placing objects in libraries 27
renaming 22, 30
restoring 22 .
restoring a group of objects 291
rights applicable to 278
saving 22
saving a group of objects 291
saving a single object 291
security considerations 26
types 22
objects command list 34
objects needed by CPF to control a
subsystem and run a job 236
objects that are created using source
files 169
old objects, restoring 290
omit function for logical files 73
omitting parameters, coding 8
open data path (ODP)
device files 95
general 156
OPENPRT keyword 143
operational rights 277
option indicators
AND relationship 100
general 100, 127
OR relationship 101
optional parameters, defining 203
OR relationship of option indicators 101
order of coding parameters 8
order of fields in a display file 114
order of parameters on CALL and TFRCTL
commands 51
order of specification in DDS
logical file 66
physical file 62
order of volumes in a magazine
for other than save/restore 96
save/restore 290
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ordering records using more than one key
field 59
ordering records using one key field 59
output data file

expiration date 95
output fields, display file 113
output/input fields, display file 113
output queue 21
overflow print line 96
overlapping fields on a display 115
OVERLAY keyword 143
overlaying a display 122
Override Card File (OVRCRDF) command 161
Override Data Base File (OVRDBF)
command 161
Override Diskette File (OVRDKTF)
command 161
Override Display File (OVRDSPF)
command 161
Override Printer File (OVRPRTF)
command 161

overrides
applying 154
deleting 155

overriding file attributes 153
overriding files
data base file considerations 156
general 153
overriding files command list 161
overriding which file is used in a
program 154
OVRCRDF (Override Card File} command 161
OVRDBF (Override Data Base File)
command 161,
OVRDKTF (Override Diskette File)
command 161
OVRDSPF (Override Display File)
command 161
OVRPRTF {Qverride Printer File)
command 161
owner 271
owner name 22
ownership, changing 22

PAGNBR keyword 111
Parameter (PARM) statement 209
parameter types :
character (*CHAR) 202
date (*DATE) 202
decimal (*DEC) 202
generic name (*GENERIC} 202
logical (*LGL) 202
name (*NAME) 202
time (*TIME) 202
variable names (*VARNAME) 202



parameter value length 202
parameter value types
constant 13
character 13
decimal 13
hexadecimal 13
logical 13
expressions 13
arithmetic 13
built-in function 13
character 13
logical 13
relational 13
variable 13
character 13
decimal 13
logical 13
parameter values
changing 207 '
general 7
logical values 13, 17
parameters
coding (see coding parameters)
defining (see defining parameters)
general 7
PARM (Parameter) statement 209
passing attribute information for a
parameter 204
PASSRCD keyword 143
passwords, changing 273
PFILE keyword 89 )
PGM (Program) command 51
physical file
adding members to 82
creating 62
definition 62
physical file members
adding to a file 82
general 79
reorganizing 85
placement of records 116
placement of records on a screen
invalid 117
valid- 116
placing objects in libraries 27
placing the cursor 119
positional parameter, coding 8
positioning the cursor 126
positive status, edit description 105

Power Down System (PWRDWNSYS) command 258

predefined messages 179

Prepare APAR (PRPAPAR) command 43

preventing duplicate key values 78
print image source format

general 102

header record 102

input records 102

number of input records 102

print images
general 21, 102
source format 102
PRINT keyword 143
print lines per inch 96
printer data description
specifications 98
printer DDS keyword summary 110

printer file device dependent attributes

folding 97
form length 97
form type 97

form width 97
forms alignment 96
lines per inch 96
overflow line 96
print image 96

replacement character for unprintable

character 96
translate table 97
truncating 97
printer files :
common device attributes 94
device dependent attributes 96
general 93
using in programs 106
priority limit 272
private authority 277
privately authorizing users 277
problem determination procedures,
starting 298
production library 26
Program (PGM) command 51
program described data 55

program described data device files 94

program message queues 191
program references display 218
program references, displaying 218
program variables .
control language programs 39
programming change log 198
programs
adding breakpoints to 225
adding traces to 228
breakpoint program 225

command processing program (CPP)

default program 223
initial program 273"

messages sent by a program 189
monitoring for messages in programs
number of programs that can be debugged

simultaneously 224

201

48

running a program under an owner’s user

profile 281

using a packed decimal field in a HLL

program 64

using a zoned decimal field in a HLL

program 64
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program (continued)
using an externally described data base
file in a program 55
using display device files in
programs 133
using printer files in programs 106
writing a command processing
program 205
writing a program to control a menu 44
writing a program to simplify work
station operations - 46
writing control language programs 42
prompt text
defining for a command name 204
defining for a parameter 204
prompt, formatting 130
prompting for routing data 243
PROTECT keyword 144
protecting fields on a display 122
protecting files from unintentional
modification, testing 225
PRPAPAR (Prepare APAR) command 43
public authority 277
publicly authorizing specific rights 281
publicly authorizing users 277
purge 252
PUTRETAIN keyword 144
PWRDWNSYS (Power Down System) command 258

QABNORMSW system value 268
QACTJOB system value 268

QADLACTJ system value 268
QADLSPLA system value 268
QADLTOTJ system value 267
QAUTOIMPL system value 268
QAUXSTGTH system value 268
QBADPGFRM system value 267
QBASACTLVL system value 267
QBASPOOL system value 267

QBATCH (IBM-supplied batch subsystem
description) 237

QCARD96 (card device file) 93

QCE user profile 273

QCLSRC (control language program source
file) 169

QCMDSRC (command definition
statements) 169

QCONSOLE (console device file) 93
QCTLSBSD system value 267

QCTL1 (IBM-supplied interactive subsystem
description) 237 } ,

QCTL2 (IBM-supplied interactive subsystem
description) 237

QCURSYM system value 269
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QDATE system value 266
QDATFMT system value 17, 266
QDATSEP system value 16, 267
QDAY system value 266
QDBRCDWT system value 266
QDBRCVYWT system value 267
QDDSSRC (DDS source file)} 169
QDECFMT system value 267

/2

" QDKT (diskette device file) 93

QHOUR system value 266
QHSTLOGSZ system value 266
QHSTUPDF system value 266
QIMGSRC (print image source file) 169
QJOBMSGQSZ system value 269
QJOBMSGAQTL system value 269
QJOBSPLA system value 268
QMAXACTLVL system value 266
QMCHPOOL system value 267
QMINUTE system value 266
QMONTH system value 266
QPGMR user profile 273
QPSR user profile 273
QRPGSRC (RPG program source file) 169
QSCPFCONS system value 266
QSCPFSIGN system value 267
QSECOFR user profile 274
QSECOND system value 266
QSPL (IBM-supplied spooling subsystem
description) 237
QSPLOUTF1 system value 268
QSPLOUTF2 system value 268 _
QSPLOUTF3 system value 268 ~
QSPLOUTF4 system value = 268 /
QSPLOUTFbS system value 268 . ~
QSPLOUTF6 system value 268
QSPLOUTF7 system value 268
QSRVLOGSZ system value 266
QSRVONLY system value 268
QSRVUPDF system value 266
QSYSIMAGE (system default print image) 96
QSYSLIBL system value 267
QSYSOPR user profile 273
QSYSPRT (printer device file) 93
QTBLSRC (translate table source file) 169
QTIME system value 266
QTOTJOB system value 267
QTXTSRC (text source file)} 169
QUAL (Qualifier) statement 209
Qualifier (QUAL) statement 209
queues

external message (*EXT) 191

job 21

job message 191

message 21

output 21

program message 191

TN



N

queuing jobs 245
quoted string

date constant 16
QUSER user profile 273
QUSRLIBL system value 267
QYEAR system value 266

RANGE keyword

data base 90

display file 144
RCVDTAARA (Receive Data Area) command- 177
RCVF (Receive File) command 53
RCVMSG (Receive Message) command 200
read rights 277
rebuild maintenance

comparison to immediate maintenance 80

of keyed sequence access paths 79
rebuilding an access path for recovery 80
Receive Data Area (RCVDTAARA) command 177
Receive File (RCVF) command 53 )
Receive Message (RCVMSG) command 200
receiving a data area 47, 175
receiving messages from a message
queue 187
receiving new messages 187
record format

display file 113

sharing 73
RECOVER parameter 80
recovery

rebuilding an access path 80
redefining IBM-supplied commands
changing command names = 207
changing keyword names 207
changing parameter values 207
general 207 ’
REF keyword
data base 90
display file 144
printer 111
REFFLD keyword
data base 90
display file 144
printer 111
relationship of PARM statement and DCL
command 206
relationship of physical file and logical
file record formats 56
relationship of record format in a program
and on a display 114
relationship of records and record
format 56

relationship of the parts of command

definition 206

Release Job {RLSJOB) command 259

Release Job Queue (RLSJOBQ)} command 260
Release Output Queue (RLSOUTQ)

command 261

" Release Reader (RLSRDR) command 262

Release Writer (RLSWTR) command 262
Remove Autostart Job Entry (RMVAJE)
command 256
Remove Breakpoint (RMVBKP) command 232
Remove Job Queue Entry (RMVJOBQE)
command 257
Remove Member (RMVMBR) command 86
Remove Message (RMVMSG) command 199
Remove Message Description (RMVMSGD)
command 200
Remove Program (RMVPGM) command 231
Remove Routing Entry (RMVRTGE)
command 257
Remove Trace (RMVTRC) command 232
Remove Work Station Entry (RMVWSE)
command 256
removing messages from a message
queue 188
removing trace data from the system 230
Rename Diskette (RNMDKT) command 108 -
RENAME keyword 90 )
Rename Object (RNMOBJ) command 34
renaming objects 22, 30
Reorganize Physical File Member (RGZPFM)
command 86
reorganizing physical file members 85
Replace Library, List (RPLLIBL) command 35
replacement character for unprintable
character 96
replacing record formats on a display 118
replies ’

default values 183

validity checking 183
reply messages (*RPY) 179
request data 246
request messages 180, 193
required parameters

defining 203
Reroute Job (RRTJOB) command 259
rerouting jobs 248
resetting modified data tags 122
response indicators 127
restore

command list 293

history information 288

what can be restored 287

when objects can be restored 287
Restore Authority (RSTAUT) command 293
Restore Library (RSTLIB) command 293
Restore Object (RSTOBJ) command 293

Index
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Restore User Profiles (RSTUSRPRF)
" command 293
restoring a group of objects 291
restoring a library 290
restoring an application 289 -
restoring an entire system 292
restoring authority 292
restoring new objects 290
restoring objects 22
restoring old objects 290
restoring user profiles 292
Resume Breakpoint (RSMBKP) command - 1232
resuming program execution after a
" breakpoint 225
retaining a record or field on a
display 122
retaining input data on a display 123
Retrieve Job Attributes (RTVJOBATR)
command 54 ;
Retrieve Message (RTVMSG) command 200
Retrieve System Value (RTVSYSVAL)
command 269
retrieving a message from a message
file 185
retrieving job attributes 48
retrieving message text 185
retrieving system values : 48, 265
Return (RETURN) command 53
RETURN (Return) command 53
Return Breakpoint (RTNBKP) command 232
returning records in a subfile to a
program 125
returning to a breakpoint in one program
from another program 228
reversing the image of a field 119
Revoke Object Authority (RVKOBJAUT)
command 286
revoking authority 22
revoking object authority 283
RGZPFM (Reorganize Physical File Member)
command 86
right constant, edit description 105
rights applicable to objects 278
RLSJOB (Release Job) command 259
RLSJOBQ (Release Job Queue) command 260
RLSOUTQ (Release Output Queue) )
command 261
RLSRDR (Release Reader) command. 262
RLSWTR (Release Writer) command 262
RMVAJE (Remove Autostart Job Entry)
command 256
RMVBKP (Remove Breakpoint) command 232
RMVJOBQE (Remove Job Queue Entry)
command 257
RMVMBR (Remove Member) command 86
RMVMSG (Remove Message) command 199
RMVMSGD (Remove Message Description)
command 200
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RMVPGM (Remove Program) command 231
RMVRTGE (Remove Routing Entry) /
command 257 ‘ N
RMVTRC (Remove Trace) command 232
RMVWSE (Remove Work Station Entry)
command 256
RNMDKT (Rename Diskette) command 108
RNMOBJ (Rename Object) command 34
ROLLDOWN keyword 145
rolling records in a subfile 125
rolling records in a subfile by a specified
number of records 125
ROLLUP keyword 145
routing data )
general 239
prompting for 243
routing data display
IBM- -supplied 244
routing entry
activity level 249
contents 251
general 239, 251
routing step
executing a user program for 242
executing an initial program for 241
executing QCL for 241
general 238
RPLLIBL (Replace Library-List)
command 35
RRTJOB (Reroute Job) command 259
RSMBKP (Resume Breakpoint) command 232
RSTAUT (Restore Authority) command 293 ) Vs
RSTD parameter, PARM statement 203 )
RSTLIB (Restore Library) command 293 - ~
RSTOBJ (Restore Object) command- 293
RSTUSRPRF (Restore User Profiles)
command 293
RTGAID keyword 145
RTGCON keyword 145
RTGDEV keyword 145
RTGDEVCLS keyword 145
RTGFIRST keyword 146
RTGFLD keyword 146
RTGFMT keyword 146
RTGPOS keyword 146
RTNBKP (Return Breakpoint) command 232
RTNVAL parameter, PARM statement 203
RTVJOBATR (Retrieve Job Attributes)
command 54
RTVMSG (Retrieve Message) comimand 200
RTVSYSVAL (Retrieve System Value)
command 269
rules for using edit descriptions 105
running a program under an owner’s user
profile 281
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RVKOBJAUT (Revoke Object Authority)
command 286

save
command list 293
history information 288
what can be saved 287
what is saved with an object 287
when objects can be saved . 287
Save Library (SAVLIB) command 293
Save Object (SAVOBJ) command 293
save/restore 287 ,
save/restore command list 293
save/restore diskette considerations 289
save/restore history information 288
Save System (SAVSYS) command 293
saving a group of objects 291
saving a library 290
saving a single object - 291
saving all libraries 290
saving an entire system 292
saving objects 22
SAVLIB (Save Library) command 293
SAVOBJ {Save Object) command 293
SAVSYS (Save System) command 293
SBMJOB (Submit Job) command 259
screen management functions

erasing all input and output/input fields

not protected 122
erasing specified records 122
initializing a record 123
locking the keyboard 122
overlaying a display 122
protecting all input-capable fieids 122
resetting the modified data tags 122
retaining a record or field on a
display 122 .
retaining input data on a display 123
setting on a response indicator 123
~unlocking the keyboard 123
screen size condition names 128
second-level message 181
SECURE parameter, override commands
securing files 157
security
command list 285
considerations for objects 26
considerations for save/restore 289
general 271
system level 271
user fevel 271
security command list 285
security considerations for
save/restore 289

157

security considerations, objects 26
security information, displaying 283
security officer

functions restricted to 274
select function for logical files 73
selecting and omitting records 73
Send Data Area (SNDDTAARA) command 177
Send bile (SNDF) command 53
Send Message (SNDMSG) command 199
Send Program Message (SNDPGMMSG)
command 200
Send/Receive File (SNDRCVF) command 53
Send Reply {(SNDRPY) command 200
sender’s copy of message 179
sending a data area 175
sending and receiving information from data
areas 47
sending messages to a message queue 188
sequence numbers in source files 170

service
command list 298
general 295
service command list 298
service log
general 198
size 198

service log size 198
SETOFF keyword 146
setting on a response indicator 123
severity code
minimum 186

00 181
10 181
30 131
35 181
40 181
50 181
70 181
80 181
99 181

SFL keyword 146

SFLCLR keyword 146
SFLCTL keyword 147
SFLDLT keyword 147
SFLDROP keyword 147
SFLDSP keyword 147
SFLDSPCTL keyword 147
SFLEND keyword 147
SFLENTER keyword 148
SFLINZ keyword 148
SFLLIN keyword 148
SFLMSG keyword 148
SFLMSGID keyword 149
SFLMSGKEY keyword 149
SFLMSGRCD keyword 149
SFLNXTCHG keyword 149
SFLPAG keyword 150
SFLPGMQ keyword 150

Index
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SFLRCDNBR keyword 150
SFLROLVAL keyword 150
SFLSIZE keyword 150

SHARE parameter, override commands 156
shared files 156

sharing an access path 74
sharing device files 95

sharing record formats 73

sign of a concatenated field 76
SIGNED keyword 90

SIZE parameter 82

skip after function 99

skip before function 99

SKIPA keyword 111

SKIPB keyword 111

skipping lines on a printer 99
slots 95

SNDDTAARA (Send Data Area) command 177

SNDF (Send File) command 53
SNDMSG (Send Message) command 199
SNDPGMMSG (Send Program Message)
command 200
SNDRCVF (Send/Receive File) command 53
SNDRPY (Send Reply) command 200
sounding the audible alarm 119
source file record format

general 170

SRCDAT field 170

SRCDTA field 170

SRCSEQ field 170
source files

changing 173

creating 170

general 169

IBM-supplied 169

sequence numbers 170
space after function 99
space before function 99
SPACEA keyword 112
SPACEB keyword 112
spacing horizontally displayed
records 125
spacing lines on a printer 99
special authority 272
special characters 12
specifying how messages are to be
displayed 127
specifying length be returned with the
parameter value 204
specifying that a parameter value must be
an exact length 204
specifying that message keys are contained
in a field 127
specifying that messages are on a program
message queue 127 :
specifying what devices can be used for a
device file- 94
spooling information for a device file 94
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SRCDAT field, source file record

format 170

SRCDTA field, source file record

format 170

SRCSEQ field, source file record

format 170

Start Card Reader (STRCRDRDR) command 262
Start Card Writer (STRCRDWTR) command 262
Start Confidence Check (STRCNFCHK) ‘
command 298

Start Data Base Reader (STRDBRDR)
command 262

Start Diskette Reader (STRDKTRDR)
command 262

Start Diskette Writer (STRDKTWTR)
command 262

Start Print Writer (STRPRTWTR)

command 262

Start Problem Determination Procedures
(STRPDP) command 298

Start Subsystem (STRSBS) command 258
starting a confidence check 297

starting the problem determination
procedures 298

storage
allocating for members 82
freeing 288

storage pools
activity level- 249
base pool (*BASE) 249
general 248
machine pool 249
maximum number 249
ways to set up 249
STRCNFCHK (Start Confidence Check)
command 298
STRCRDRDR (Start Card Reader) command 262
STRCRDWTR (Start Card Writer) command 262
STRDBRDR (Start Data Base Reader)
command 262
STRDKTRDR (Start Diskette Reader)
command 262
STRDKTWTR (Start Diskette Wnter)
command 262
STRPDP (Start Problem Determination
Procedures) command 298
STRPRTWTR (Start Print Writer)
command 262
STRSBS (Start Subsystem) command 258
subfile control record format 126
subfile functions
clearing records 125
deleting a subfile 125
displaying records according to a record )
number 125
indicating that there are more records to
be displayed 125



subfile functions (continued)
o initializing records in a subfile 125
J returning records to a program 125
rolling by a specified number of
records 125
spacing horizontally displayed
records 125 )
using a command key to fold or truncate
records 125
using the Enter key as the Roll Up
key 125 )
when to begin displaying records 125
when to display a subfile control
record 125
subfile page 125
subfile page size 125
subfile record format 126

subfiles
functions 125
general 123

horizontally displayed 123
horizontally/vertically displayed
subfiles, concurrently 123
keywords for subfile use only 125
number of records in 125
rolling records 125
subfile control record format 126
vertically displayed 123
Submit Job (SBMJOB) command 259
submitting a job from another job 248
submitting commands
batch 18
) command entry display 18
general 18
interactive 18
prompting 18
sample prompt 18
subsetting a physical file in a logical

file 56
substitution variables
general 182

valid data types 182
substring built-in function
(% SUBSTRING) 42
subsystem descriptions
contents 250
general 4, 236
IBM-supptied 237
subsystem attributes 250
subsystems
activity level 249
general 236
summary of valid file redirections 161
system
activity level 249
restoring an entire system 292
saving an entire system 292

N

system-created device files
general 93
QCARDY6 (card device file) 93
QCONSOLE (console device file) 93
QDKT (diskette device file) 93
QSYSPRT (printer device file) 93
system date 266 .
system date format 266

- system decimal format 267

system level of security 271
system Iog’ message queue 186

system logs
displaying 198
general 198

history log 198
message logging 198
naming versions 198
programming change log 198
service log 198
versions 198

system management 4, 263

system operator message queue 185

system time 266

system value command list 269

system value display 265

system values .
changing 265
command list 269
displaying = 265
QABNORMSW 268
QACTJOB 268
QADLACTJ 268
QADLSPLA 268
QADLTOTJ 267
QAUTOIMPL 268
QAUXSTGTH 268
QBADPGFRM 267
QBASACTLVL 267
QBASPOOL 267
QCTLSBSD 267
QCURSYM 269
QDATE 266
QDATFMT 266
QDATSEP 267
QDAY 266
QDBRCDWT 266
QDBRCVYWT 267
QDECFMT 267
QHOUR 266
QHSTLOGSZ 266
QHSTUPDF 266
QJOBMSGQSZ 269
QJOBMSGQTL 269
QJOBSPLA 268
QMAXACTLVL 266
QMCHPOOL 267
QMINUTE 266
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system values {(continued
QMONTH 266
QSCPFCONS 266
QSCPFSIGN 267 -
QSECOND 266
QSPLOUTF1 268
QSPLOUTF2 268
QSPLOUTF3 268
QSPLOUTF4 268
QSPLOUTF5 268
QSPLOUTF6 268
QSPLOUTF7 268
QSRVLOGSZ 266
QSRVONLY 268
QSRVUPDF 266
QSYSLIBL 267
QTIME 266
QTOTJOB 267
QUSRLIBL 267
QYEAR 266
retrieving 48, 265

table 21
temporary storage, maximum 252
Terminate CPF (TRMCPF) command 258
Terminate Subsystem (TRMSBS) command 258
test library 26
testing

command list 231

default program 223

general 223
testing command list 231
TEXT keyword

data base 90

display file 150

~printer 112
TFRCTL (Transfer Control) command 54
TFRJOB (Transfer Job) command 259
time constants

general 13, 16

quoted string 17

time format 17

unquoted string 17
time format 17
TIME keyword

display file 151

printer 112
time slice 251
trace data display 230
trace data, displaying 230
Trace Internal (TRCINT) command 298
Trace Job (TRCJOB) command 298
trace records

contents 296
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traces
general 223 ‘ (
maximum number of statement ) .
executions 224
number of statement ranges for 228
removing trace data 230
using breakpoints within a trace 230

tracing a job 296

tracing the internal machine

processing 296

Transfer Control (TFRCTL) command 54

Transfer Job (TFRJOB) command 259

transferring jobs 248

translate table source format 103

translate tables
field translation 103
general 103
source format 103

TRCINT (Trace Internal) command 298

TRCJOB (Trace Job) command 298

TRMCPF (Terminate CPF) command 258 -

TRMSBS (Terminate Subsystem) command 258

truncating print lines 97

types of error log data 295

types of messages that can be sent to a

program message queue 192

unconditional branching 42
UNDERLINE keyword 112
underlining a field 119 <
unique key values 60, 78
UNIQUE keyword 91
UNIT parameter 81
UNLOCK keyword 151
unlocking the keyboard 123
unnamed inline data files 172
unquoted string

date constant 16

“update rights 277

updating source using SEU 173
use of the job description 255
user-defined edit codes 104
user identification 271

user level of security 271

user library list display 33

user message queue 186

user name 272

user password 271



user profile
) changing 282
contents 272

creating 281

displaying 284

IBM-supplied 273

restoring 292

use with work management 236
user profile display, basic 284
using a command key to fold or truncate
records in a subfile 125
using a packed decimal field in a HLL

program 64
using a zoned decimal field in a HLL
program 64

using an externally described data base
file in a program 55

using breakpoints within a trace 230
using display device files in

programs 133

using printer files in programs 106
using SEU to enter and update source 173
using the Enter key as the Roll Up

key 125

using variables to create objects 40
using vertical separators 119
USRDFN keyword 151

X valid combinations of validity checking
) keywords 121
valid data types, substitution variables
binary (*BIN) 182
decimal (*DEC) 182
hexadecimal (*HEX) 182
quoted character string (*QTDCHAR) 182
space pointer (*SPP) 182
system pointer (*SYP) 182
time of day (*DTS) 182
unquoted character string (*CHAR) 182
valid placement of records on a
screen 116
validity checker 201
validity checking
replies 183
validity checking functions
checking for a valid name 120
comparison checking to a constant
value 120
comparison checking to a list of valid
entries 120
detecting data not within a range 120
detecting fields requiring at least one
character 120

validity checking functions (continued)
detecting fields requiring every position
filled 120
detecting incorrect data types 120
modulus 10 or 11 check digit
verification 120
validity checking keywords
valid combinations 121
VALUES keyword
data base 91
display file 151
variables .
changing value to a constant 40
changing value to an expression 40
changing value to the value of another
variable 40
changing value using the built-in
function % SUBSTRING 40
declaring 39, 40 '
using to create objects 40
varying devices 93
Verify Printer (VFYPRT) command 298
verifying a 5256 Printer 298
versions of system logs
general 198
naming versions 198
vertical separators 119
vertically displayed subfile 123
VFYPRT (Verify Printer) command 298
VLDCMDKEY keyword 151
volume identifiers
other than save/restore 96
save/restore 290

Wait (WAIT) command 53
WAIT (Wait) command 53
wait device allocation 95
ways jobs are initiated on the system
batch jobs 240
general 240
interactive jobs 240
ways to set up storage pools 249
what can be restored 287
what can be saved 287
what happens at a breakpoint 225
what information is saved with an
object 287
what types of messages can be sent to which
type of queue 190
when objects can be restored 287
when objects can be saved 287
when to begin displaying records 125
when to display a subfile control
record 125

Index
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work entries
autostart job entry 252
general - 238
job queue entry 252
work station entry 252
work management 4, 235
work management command list 255°
work station entry, contents 252
work station message queue 185
work station type entry
activity level 249
writing a command processing program 205
writing a program to control a menu 44
writing a program to simplify work station
operations 46
writing changes immediately to the disk
unit 186
“writing control language programs ‘ 42
writing records to a disk unit 81

zero balance, edit description 105
ZONE keyword 91

5256 Printer
verifying 298
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