| SY24-5161-1
File No. $370-36

Systems - OS /VS1 Job Management Logic

VS1 Release 2



Second Edition (January 1973)

This edition applies to Release 2 of IBM System/370 OS/VS1 and to all subsequent
releases until otherwise indicated in new editions or Technical Newsletters. Changes
are continually made to the information herein; before using this publication in
connection with the operation of-IBM systems, consult the latest System/360 and
System/370 SRL Newsletter, GN24-0360, for the editions that are applicable and
current. :

This edition is a major revision of, and obsoletes, SY24-5161-0 and Technical Newslet-
ter SN24-5459. )

Requests for copies of IBM publications should be made to your IBM representative or
to the branch office serving your locality.

A form for readers’ comments is provided at the back of this publication. If the form
has been removed, comments may be addressed to IBM Programming Publications,

Dept. G60, P.O. Box 6, Endicott, New York, 13760. Comments become the property
of IBM.

© Copyright International Business Machines.Corporation 1972, 1973



This revision reflects the availability of OS/VS1
Release 2. Included is support for I/O Load Bal-
ancing, Greenwich Mean Time, and the Remote
Entry Subsystem(RES). Miscellaneous changes are
also included.

Changes or additions to the text and illustra-
tions are indicated by a vertical line to the left of
the change.

1/0 Load Balancing

1/0 load balancing increases system performance
by allocating data sets to devices to equalize the
amount of I/0 contention on each device. 1/0
load balancing accumulates information about the
speed of the devices, counts the number of 1/0
events to each device, and compares the character-
istics of different devices in determining the device
to be allocated.

Greenwich Mean Time

For certain applications, it is advantageous to use a

Summary of Amendments
for Y24-5161-1
VS1 Release 2

time clock that is independent of local time. Using
the Store Clock STCK instruction, the time of day
can be obtained in Greenwich Mean Time.

Remote Entry Subsystem (RES)

RES is a logical and functional extension of the
Job Entry Subsystem (JES). It extends the JES
function so that remote users can be attached to
0S/VS1. Using RES, you can submit jobs from
remote terminals, and output can be routed back to
the terminals. RES makes OS/VS1 available to
teleprocessing terminals so that more users can
have direct access to the central system for their
job submission. Data transmission is via Binary
Synchronous Communication (BSC) Data-Link
Facilities.

Miscellaneous Changes’

' The sectionalized index is changed to a standard

index. A new cross-reference, listing module
names and the figure number(s) in which they can
be found, is added to the manual. Additional data
areas are added to Section 5: Data Areas.

Summary of Amendments 3
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Preface

This publication supplements the program listings
and makes the information in the listings easier to
access. It is for persons involved in program main-
tenance, providing them with:

« hierarchal overview of the job mahagement
functions to show how they operate.

« functional system flow to illustrate the func-
tions performed by the various job manage-
ment modules.

The user of this publication should be familiar

with 0S/vS1 concepts and terminology, which can

be found in the prerequisite publications listed
here. This publication contains six sections:

Section 1: Job Management Concepts intro-
duces the functions and major elements of job
management.

Section 2: Method of Operation gives a hier-
archal view of job management logic, by func-
tion, and provides a cross reference to the func-
tional flow diagrams in Section 3 for more
detail.

Section 3: Program Organization uses the
functional flow diagrams to trace, step by step,
the functions of the job management modules.
Only the most representative cases are docu-
mented.

Section 4: Cross-Reference Directories shows
modules, load modules, entry points, and CSECT
relationships. A module name and figure num-
ber cross-reference is also provided.

Section 5: Data Areas illustrates the data
areas used only by the vs1 scheduler.

Section 6: Diagnostic Aids lists debugging aid
information, register usage by module,
message/generating module relationship, return
codes and their meanings by module, and
pointers to the various control blocks.

An appendix, Dictionary of Abbreviations, is
also included.

This publication assumes a knowledge of the
0S/vSs1 job managment functions. The section
Method of Operation presents a hierarchal view
of the job managment functions and serves as a
directory to the more detailed figures in the sec-
tion Program Organization. The Program
Organization section can be used alone or with the

figures in the section Method of Operation to
follow the functions performed by the modules.

The data areas for a function are usually refer-
red to only by name in the Method of Operation
and Program Organization sections. The data
area fields, flags, and masks are illustrated for
easier information retrieval.

Prerequisite Publications

Knowledge of thé information in the following
publications is required for an understanding of
this publication: \

OS/VS1 Planning and Use Guide, GC24-
5090

OS/VS JCL Services, GC28-0617
OS/VS JCL Reference, GC28-0618

OS/VS Supervisor Services and Macros,
GC27-6989

Associated Publications

Publications the user will find helpful and which
are referred to within this publication include:

O0S/VS1 Supervisor Logic, SY24-5155
OS/VS System Data Areas, SY28-0605

OS/VS Job Control Language Reference,
GC28-0618

OS/VS System Management Facilities,
GC35- 0004

OS/VS Debugging Guide, GC24-5093

OS/VS Open/Close/End-of-Volume Logic,
SY27-3785

OS/VS Recovery Management Support Logic,
S$Y27-7239

OS/MFT, OS/MVT, and OS/VS! CRJE
Logic, GY30-2011

Operator’s Library: OS/VS1 Operator’s
Reference, GC38-0110

OS/VS Message Library:

0S/VS1 System Messages, GC38-1001
System Codes, GC38-1003
Routing and Descriptor Codes, GC38-1004

Prcface §
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Section 1:

Job management is the first and last portion of the
0s/vs1 (Operating System/Virtual Storage, Op-
tion 1) control program to interface with user-
submitted jobs. The primary function of job man-
agement is to prepare jobs for execution and to
direct the disposition of data sets used during
execution. To do this, job management must:

« ensure that the required 1/0 devices for the
job are available, and that the appropriate
data sets and scratch volumes are mounted.

« oversee the operation and scheduling of jobs
(for example, canceling a job or changing the
‘order in which jobs are executed).

Figure 1-1 shows the routines that comprise job
management. A brief description of the purpose of
each routine is included. Many of the names are
the same as those found in other existing func-
tions, such as 0S8 MFT--Operating System Multi-
programming with-a-Fixed-number-of-Tasks.
However, the functions performed are new or
modified for 0S/VS1.

The problem-program partitions defined for the
installation are a part of the total virtual storage,
but they must begin on segment boundaries
(integral multiples of 64K). Therefore, a change
in partition size is made in virtual storage and not
in real storage as in OS MFT. The size of the vir-
tual storage partition in 0S/VS1 can, therefore, be
greater than the real storage size of the CPU. How-
ever, programs are still executed in real storage;
that is, main storage from which the CPU directly
obtains instructions and data, and in which the
CPU stores data. Pages residing in virtual storage
are transferred into and out of real storage as
needed under the control of the page supervisor.

Each initiator has a direct-access storage Sche-
duler Work Area Data Set (SWADS) that contains
the necessary scheduler tables for the problem
program in that partition. The SWADS is a sequen-
tially organized and reusable data set; that is, the
tables for executing one job overlay those of a
previous job.

Job Management Concepts

Job Scheduling Services

The job-scheduling services (job management)
direct and control the flow of one or more jobs
through the computing system. The job-control
statements provide the communication link
between the user and job management. These

" services include:

o Data Set Integrity: Ensuring that jobs do
not access data sets that are not available.

o Analysis of the Input Stream: Scanning the
input data to identify control statements; in-
terpreting and analyzing the control state-
ments; and preparing the necessary control
tables that describe each job to the system.

o Allocation of I/O Devices : Ensuring the
allocation of all necessary I/0O devices; en-
suring the allocation of direct-access storage
space, as required; and ensuring that the op-
erator has mounted any required tape and
direct-access volumes. Allocation issues
mount messages for the tape volumes. How-
ever, tape volumes are verified at OPEN time
by data management.

e Overall Scheduling: Selecting jobs for execu-
tion, by class and by priority within a class.

o Communication between the operator, pro-
grammer, and the system.

Figure 1-2 illustrates the vS1 job scheduling
services and how these services relate to problem
programs. The problem program is a separate task
to the system. The system also has its own tasks
to perform; that is, each activity the system must
perform is a task. Some tasks, such as those
shown in Figure 1-2 in the Job Entry Subsystem
(JES), are performed in parallel, Other tasks, such
as those shown in the user problem-program parti-
tion, can be performed sequentially or in a multi-
tasking environment. The initiator, termination,
and the problem program, however, all operate
under the same task control block.

Section 1: Job Management Concepts 9
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Job Entry Subsystem

The Job Entry Subsystem (JES) is the name given
to that portion of job management that spools
primary input and output streams and schedules
resources. JES performs three basic functions:

1. All primary input streams are read from the
input device and stored on a DASD data set
(SYS1.SYSPOOL) in a format convenient for
later processing by vS1 and problem pro-
grams.

2. System (and selected user) printed and
punched output is similarly stored on
SYS1.SYSPOOL until a convenient time for
producing a hard copy on a printer, punch,
or tape device.

3. Where there is contention for system re-
sources (for example, buffer assignment), JES
schedules the contending activities to assure
the greatest system throughput.

The first two functions, basic to JES, are called
spooling, the advantages of which are:

1. Using nonsharable devices, generally unit-
record devices, at rated speeds if enough
buffers are available.

2. Using nonsharable devices only for the time
required to read, write, or punch the data.

3. Processing jobs or problem-program output
in any order. This ability to control system
work is called job queueing. Jobs can be
scheduled by class and by priority within a
class.

In vs1 the reading function is not slowed by
the interpreter function which operates as a
subroutine of the initiator within the problem-
program partition. Therefore, there is no require-
ment in VS1 for transient, floating, resident, or
dedicated reader/interpreter or output-writer parti-
tions. This, together with virtual storage, results in
improved system work throughput.

12 0S/VS1 Job Management Logic

The method of handling JCL by MFT and Vsl1
comprises a basic difference between the two sys-
tems. In MFT, the system interprets a job’s JCL as
it is being read. In Vsl1, the system interprets the
JCL after the job is selected for execution.

Job Flow

A job flows through vs1 (Figure 1-2) by passing
through two functional areas:

« The Job Entry Subsystem (JES) where it is
under VS1 control from the time it is read
into the system until it is written out.

o The problem-program area where program
instructions are executed.

Before executing a problem program, VS1 re-
quires some direction from the user. He must tell
the system about the job and job steps through the
job-control language. The job-control language
provides the vehicle to supply the system with job
and program information, data characteristics, and
device requirements at the time the program be-
gins execution.

" Reading System Input

After a START reader command, the JES reader
reads jobs and data into the system. The reader is
a part of the JES component called Job Entry
Peripheral Services (JEPS).

Next, jobs and data are spooled on a system
data set (SYS1.SYSPOOL) and records pertaining to
their processing requirements are placed on the
system job queue (SYS1.SYSJOBQE). When a job
and its data have been completely read, an entry is
made into SYS1.SYSJOBQE signifying that it is
ready to be selected by an initiator. Based on a
priority ‘and class scheme that the user specifies in.
the job control language, the initiator, which re-
sides in the problem-program partition, will later
select a job for execution. Figure 1-3 shows the
process of reading and spooling job input and
data.
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Job and Job Step Processing

Once a problem program is selected for execution,
the initiator invokes the interpreter. The
interpreter analyzes the job-control language state-
ments for the job and builds a series of tables that
describe the required job-processing steps. These
tables are then written on the Scheduler Work
Area Data Set (SWADS) used by the initiator. The
allocation routines then fill any I/O device re-
quirements for the job. Once the initiator has
completed its preparation activities, the problem
program can begin execution and use the neces-
sary access method and supervisor services for
data and program management.

All system output from a problem program is
spooled to an output data set on SYS1.SYSPOOL

14 0S/VS1 Job Management Logic

(unless direct system output is specified) and is
enqueued on SYS1.SYSJOBQE when the job termi-
nates. A JES writer task processes all output data
sets residing on SYS1.SYSPOOL. If direct system
output is specified, all output, except system mes-
sage data sets, goes directly to the specified device
and is not spooled to SYS1.SYSPOOL. Figure 1-4
illustrates the steps required to start a program
executing.

When a program completes the execution phase,
the necessary termination and device deallocation
functions are performed. The initiator is then
notified that execution of the next program may
begin.
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Writing System Output

System output is divided into one or more classes.
For example, there might be one class for printer
cutput, another class for punch output, and a third
class for tape output. The two ways to write sys-
tem output are:

o The operator may use the START command
to establish the JES writer task. He may
change the set of classes via the MODIFY
command.

» The operator may use the START command
to indicate Direct System Output (DSO)
processing for one or more classes. He may
change the set of classes via a MODIFY com-
mand or by START or STOP commands.

16 OS/VSI Job Management Logic

If DSO processing has been started, a job con-
taining a DSO class writes directly on the appropri-
ate unit record or tape device. The JES writer task
writes system output in other classes if a writer is
active for that job class.

When the system processes all output for a job,
the accounting linkage routine is called for final
job accounting, and the job is removed from the
system. At this time the space held by the
SYSOUT data sets on SYS1.SYSPOOL is released.
The JES writer task also provides information
about the SYSOUT data set to the SMF accounting
routines. Figure 1-5 shows the functions of the
JES writer.
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System Restart

System restart allows the user to restart the system
after normal end-of-day shutdown or after a sys-
tem failure without losing all the jobs remaining
on the system queues. To invoke system restart,
omit the F from the SET parameter, 'Q=(,F). Jobs
in execution are restarted at the beginning of the
current step. A job can restart only if all of the
following are true:

« One of its steps was in execution.

« Correct restart parameter was specified i
the JCL. '

« Authorization is given by the operator.

Active output is re-scheduled from the begin-
ning of the SYSOUT data set being processed at
the time of failure.

Jobs that cannot be restarted must be resubmit-
ted.

Automatic Step and
Checkpoint/Restart

The restart reader is executed for automatic step
and automatic checkpoint/restart processing. This
processing occurs for jobs that fail with an eligible
abend code, such as jobs with a restart parameter
specified in the JCL or a restart specified by the
operator.

For automatic step restart processing, jobs are
restarted at the beginning of the abnormally ended
step. For automatic checkpoint/restart processing,
the abnormally ended job receives control at the
instruction immediately following the last success-
ful checkpoint within the job step. System restart
uses the restart reader to perform automatic step
or checkpoint/restart functions for jobs in execu-
tion at the time of system failure.

Write-to-Programmer

Write-to-programmer (WTP) allows messages from
the problem program or system tasks to be written
to the JECS System Message Data Set. The spool

manager routines process all I/0 for the wWTP
message set.

18 OS/VSI1 Job Management Logic

System Service Elements

You have read a general description on how a
single job flows through this portion of vS1. Now
you can look at the various elements as facilities.
This part describes those components of vS1 that
are responsible for scheduling programs for execu-
tion.

Job Entry Subsystem

Figure 1-2 illustrates the various elements that
make up JES, which consists of Job Entry Periph-
eral Services (JEPS) and Job Entry Central Serv-
ices (JECS). JES reads jobs into the system, divides
them into various segments (job control statements
and data, for example), and stores them. When
the jobs are selected for execution, the JCL is
compiled separately. When execution of a job is
complete, JES spools the output data set onto a
DASD device.

Job Entry Peripheral Services

JEPS consists of a monitor, a JES reader, and a JES
writer. Their functions are described here.

JEPS Monitor: The JEPS monitor controls the
starting and stopping of all JES readers and
writers. The maximum number of JES readers and
writers is set at system generation time, but may
be overridden at Initial Program Load (IPL) time
by altering JESPARMS.

At IPL time, an initialization routine in the JEPS
monitor receives control and:

1. Initializes portions of the JES communications
table.

2. Waits for posting following a START or STOP
command for a reader or writer, or end-of-
file condition on a non-unit record device.

When the JEPS monitor initialization is com-
plete, the monitor is ready to receive control
whenever a reader or writer is started or stopped.

JES Reader: All JCL and job stream SYSIN data
entering VS1 except console-entered commands, is
processed by the JES reader task. The START
command initializes the JES reader task for each
input stream. The reader task continues to service
an input device until stopped or until it encounters
an end-of-file on a device other than a card
reader.

When a JES reader is started, the JEPS monitor
initializes work area storage for input stream de-



pendent information and attaches the reader task
as a subtask for each input stream started. The
reader task examines the input stream records and
separates them into commands, job control, and
data.

The JES reader task:

1. Scans each job statement for valid jobname,
class, type of run, and priority keywords to
determine a job’s position on the job queue.

2. Obtains a time stamp containing the start
time as each job is encountered in the input
stream.

3. Gives an internal identification consisting of
a number concatenated with the job name.

4. Sends to the command processing section of
job management all commands not within a
job. The command is processed according to
a specified disposition that may:

a. Execute the command.

b. Write the command on the console and
execute it.

c. Write the command on the console and
ask the operator whether or not to execute
it.

d. Ignore the command.

5. Puts the JCL for the job into a JCL spool data
set SYS1.SYSPOOL).

6. Enqueues the job on SYS1.SYSJOBQE.

7. Take a job-end time stamp when the job has
been completely read,-and calculates the real
time in the JES reader for the job. (The
total number of statements read for the job
is also available at this time.)

8. Complete processing for the current input
stream when an end-of-file is encountered on
any device other than a card reader. (The
JEPS monitor is then invoked to indicate that
the reader has been closed.)

JES Writer: The JES writer processes all spooled
output (SYSOUT) data with the exception of direct
output data. The data includes output data sets
and data sets containing system messages, and the
job-control statements. A START command cre-
ates a writer task for each output stream. It con-
tinues to service an output device until terminated
by a STOP command.

When a JES writer task is started, the JEPS
monitor initializes work area storage for output
stream dependent information and attaches the
writer as a subtask for each output stream that is
started.

The JES writer task uses JECS to obtain output
data and system messages in the same order as
they appear in the specific output class queue.
The writer prints one copy of a job’s JCL, system
messages, and output data set unless otherwise
specified. Multiple copies can be obtained by us-
ing the writer command or by specifying
“COPIES=" in the JCL.

When all output for a job is processed, an ac-
counting linkage routine is called for final job ac-
counting, and the job is completely removed from
the system. At this time, the space held on
SYS1.SYSPOOL is freed.

Job Entry Central Services

Spool management and queue management are the
two external services residing within JECS that
provide management functions for JES.

Spool Management: The spool manager is a cen-
tral facility that handles sequential data on a logi-
cal record basis. It is a block/deblock routine in
which the system processes records sequentially.
Specific records can also be directly read, thereby
automatically switching spool management proc-
essing to the new record location within the data
set. Records are then processed normally from
this point by issuing the standard spool manager
request without specifying the record address.

The data handled by spool management in-
cludes (but is not limited to) job control language
text, in-line input data, procedure libraries, system
messages, and spooled output data. This data can
be accessed only through the spool manager.

Job Queue Management: The job queue manager
is the central facility maintaining the job queues
(SYS1.SYSJOBQE) and the SWADS. The job queue
manager uses a set of routines that:

1. Assign space to problem programs.

2. Read and write queue records and tables.
3. Enqueue and dequeue work queue entries.
4. Delete work queue entries.

These work queues are the temporary storage
areas that maintain information about the job in
the system. The SWADS is the auxiliary storage
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area for scheduler work tables pertaining to a
batch problem program. The corresponding tables

required for system tasks reside on
SYS1.SYSJOBQE.

Scheduler Work Area Data Set: The SWADS is a
work data set that holds the tables created for a
problem program. A SWADS is associated with
each initiator and is allocated when the START
command for the initiator is processed. It is deal-
located when the STOP command is processed.

Each SWADS holds the tables for the problem
program currently handled by that particular initia-
tor. Thus, it is a sequential data set that is
reusable; that is, the tables for a job overlay those
from the previous job.

Initiator

When a START command is entered from the con-
sole specifying an initiator procedure, the initiating
task is established in the specified partition to
schedule job execution. The initiator job selection
routine then attempts to dequeue the highest prior-
ity job from the first job input queue associated
with its partition. If there are no jobs to be initiat-
ed on any input qucues, the operator is notified,
and the partition is placed in a wait state.

Once a job is selected, the initiator enqueues on
all data sets required by that job. Data set names
are obtained from records constructed by the in-
terpreter (see Figure 1-4). If all requested data
sets are available, they are reserved for the job. If
any data sets are not available, the system notifies
the operator and asks him to reply to a system
message with either RETRY, HOLD, or CANCEL.

« RETRY: the initiator again attempts to en-
queue on the data sets.

« HOLD: the job is placed on the HOLD
queue for later release.

« CANCEL: job execution is canceled.

The system fetches a program required for ex-
ecution from the program library and loads it into
virtual storage. Program execution begins after the
entire program’s relative addresses (created by the
linkage editor) are resolved into absolute
addresses.

When the final step of the job is terminated, or
if it is bypassed, any reserved data sets are re-
turned to the system. The initiator is ready to
select another job.
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Interpreter: The interpreter operates as a subrout-
ine of the initiator in a partition. It analyzes the
contents of job-control statements and builds
tables used during the initiation, termination, and
execution of job steps.

Allocation: The allocation function operates as a
subroutine of the initiator. It analyzes the 1/0
device requirements of job steps, allocates devices
to them, issues volume mounting instructions, and
verifies that the volumes are mounted on the cor-
rect device. (For magnetic tapes, the OPEN rou-
tines verify this.)

vS1 allocation also supports dedicated data sets
(workfiles). Dedicated data sets eliminate some of
the time required to schedule a job step because
these data sets are always allocated. -

Termination

The termination function operates as a subroutine
of the initiator. When a problem program com-
pletes execution, the termination routines free
(deallocate) all resources used by the program,
perform the data set disposition and termination,
and enqueue SYSOUT to allow the system to con-
tinue functioning for other problem programs.

Command Processing

Command processing is the reading, scheduling,
and executing of commands from the programmer
or the operator. These commands can be entered
into the system via the console or the input job
stream. Some commands must be entered via con-
sole only. Others may be entered via the console
or the input job stream (Figure 1-6). The func-
tions of these commands, regardless of their
source, allow the user to override specifications or
values that were specified at system generation
time, at IPL time, or by other commands.

Command processors also provide manipulation
of control blocks associated with commands.
These additional functions are invoked via the
QEDIT (CIB) and MGCR (CSCB) macros. The func-
tions available include:

o Adding or removing a CSCB to/from the
chain.

« Setting the CIB count in the CSCB.
+ Adding or removing a CIB to/from a CSCB.

All MFT commands are available in VS1 with
one notable enhancement: the ability for the oper-



ator and RES work-station users to manipulate
SYSOUT data sets. This new command facility can
only be entered from the console or an RES work-
station. It enables the user to:

« Obtain multiple copies of job output on a
data set or job basis.

» Immediately stop the job output stream and
start writing again from the beginning.

« Forward space or backward space the output
data.

« Single-, double-, or triple-space the output.

« Go to the next data set or restart the writing
of the current data set.

« Suspend the writing of a job’s output data
and replace it on the output queue to be
written out later.

MFT command facilities available in vVS1 in-
clude:

« Providing the flexibility to manipulate jobs
by displaying the class, priority, and the
number of jobs to be processed; suspending
the execution of certain jobs or classes of
jobs; releasing suspended jobs; direct cancel-
ing of a particular job; and changing the pri-
ority or class of a particular job. This facility
is available to RES work-station users for ma-
nipulation of their own jobs only.

« Redefining the size of a partition. In a virtual
storage environment the partitions actually
reside in virtual storage. Therefore, a change
in partition size is made in virtual storage
and not in real storage as in MFT.

¢ Preparing the system for end-of-day shut-
down by enabling the operator to save im-
portant statistics and data records.

+ Modifying certain processing characteristics,
such as changing output writer classes and

conditions under which the output writer
pauses for servicing (this facility is also avail-
able to RES users); changing job classes asso-
ciated with each system initiator; changing
the job classes and output classes associated
with DSO.

« Starting a job, called via the console, from a
procedure library, to interrupt the normal
selection of jobs entered via the input job
stream.

« Establishing the date, time of day, or the
device used as the input work queue and
whether this queue is formatted, as well as
specifying the location of the library contain-
ing certain program procedures (procedure
library), and which automatic commands you
wish to override.

» Assigning mount and use attributes to vol-
umes.

« Placing input/output devices, other than a
communication line, into an online or offline
status.

RES users have command facilities that provide
for:

» Logging on and off from RES work stations.
o Listing of NOTICES messages.

o Listing of MAIL messages sent to them.

« Sending messages to other RES users.

« Placing messages into the system log.

« Routing their SYSOUT data to other RES
users.

When commands are entered within a job, they
are executed when that job is selected for execu-
tion (see Figure 1-4). When commands are en-
tered between jobs in a job stream, or via the con-
sole, they are executed immediately.
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Introduction

This section contains figures organized according
to the job management functions. Functional
overviews are provided by graphic tables of con-
tents.

Four types of arrows used in these figures are
explained in the legend below.

Each diagram has columns labeled Exrended
Description, Module, and Figure. When a step
number on the diagram has a corresponding entry
in the extended description, this kind of number
appears: ﬂ When no extended description
exists, this kind of number is used: 3

Legend

“ Control flow
> Dataflow

— — == Data Reference

——  Pointer

The module and figure columns are filled in,
when applicable. The module column gives the
name of the moduie that performs the activity
stated in the extended description.

The figure column references a figure in
Section 3, Program Organization. The figure
details the flow of control that occurs within the
function.

A Dictionary of Abbreviations appears at the
end of this manual.
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- Figure 2-1. Master Scheduler Initialization (Part 1 of 2)
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Figure 2-1. (Part 2 of 2)
Extended Description Module Figure Extended Description Module Figure

Module IEFSD569 controls master-scheduler IEFSD569
initialization.

The communications task is initialized IEEVCTI
because it must be available for console com-
munications during master-scheduler initial-
ization.

At IPL, the master-scheduler initialization IEEDFIN1
module links directly to the DEFINE com-
mand processor to define the partition con-
figuration. The system then issues a READY
message.

The locations of SYS1.SYSJOBQE and IEFSD569
SYS1 PROCLIB are verified. SYS1 PROCLIB
is cataloged and the Master TIOT is built.

System resources are initialized by various
routines:

® Work area manager IEFWARIN
® Spool manager IEFSMINT
o Buffer manager IEFBMINT
© Queue manager IEFSQINT

7 Volume attribute initialization is based on the IEFPRES
PRESRES member of SYS1.PARMLIB.

The EXCP counts tables are initialized and the IEEMB800
EXCP measurement interval is determined.

n’ The system log is created and opened. The Log
Control Area (LCA) is created and initialized.

m This is a-system-generation option. The com- IEFSD569
mands are expanded and contained within the
module itself. .

: SMF records for IPL, online 1/O, CPU wait time, | IEFSMF12
and dynamic storage configuration are created.

The Systems Management Control Area is IEFSMFIT
initialized. .
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Figure 2-2. Overview of Job Scheduling (Part 1 of 2)
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Figure 2-2. (Part 2 of 2)
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Figure 2-3. Processing the START Command (Part 1 of 2)
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Figure 2-3. (Part 2 of 2)

Extended Description

The START Syntax Check routine builds
the SDT from parameters on the START
command.

The JCLS Build routine builds in-core JCL
statements in 88-character buffers using the
information in the Start Descriptor Table
(SDT). The Command Scheduling Control
Block (CSCB), built by command proces-
sing and associated with the START com-
mand, points to the first buffer.

The JES Reader Interface routine passes
pointers to tables required by the JEPS
monitor and the Scan routine (IEEPSN)
in a parameter list, and branches (BALR)
to JEPS.

Module

1IEEVSTAR

IEEVSTAR

IEEVRCTL

Figure

Extended Description

The JES reader JEFVMC) reads the JCLS
and passes procedure statements to the

JES Reader Post Scan Exit routine (IEEPSN)
which determines the type of task being
started.

The initiator options list constructed by the
Initiator Interface routine contains switches

that indicate the processing the initiator is to
perform. The Interface routine passes control

to the Initiator Initialization routine (JIEFSD160)

(Figure 2-7). After the started task terminates
or is stopped, the initiator returns control to
IEEVRCTL which then returns control to the
Partition Controller (IEFSD510).

The JES Interface routine handles errors that
it finds, as well as errors found by the JES
Reader Post Scan Exit routine. It calls the
Message Writing routine (IEEVSMSG) to
write the error message to the console.

Module

IEEVRCTL
IEEVRICL
IEFVMC
IEEPSN

IEEVRCTL

IEEVRCTL

Figure
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Figure 2-4. Building the SDT
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Extended Description

When the SVC 34 routine determines that
the command is a START command, it
posts the partition controller (IEFSD510)
which passes control to the START Syntax
Check routine which builds the SDT. The
SDT provides up to seven entries which
contain:

First entry: the JOB statement.

Second entry: the EXEC statement that calls
the procedure specified in the START com-

mand.

Remaining entries: a DD statement and con-
tinuations of the EXEC and DD statements.

PROCESS

n Build a Start Descriptor Table (SDT)
and generate JOB, EXEC, and DD state-
ments, placing them in the SDT.

n Perform validity check on keyword param-
eters in the START command.

n Store valid keywords in the DD statement

field of SDT.

Module Figre

IEEVSTAR

Extended Description

B OUTPUT

SDT

JCL Statement

JCL Statement

JCL Statement

The Syntax Check routine compares keyword
parameters in the START command with a list
of allowable DD statement keyword parameters.
If a keyword does not correspond to the list of
allowable parameters, the routine assumes a
symbolic parameter keyword. It does not
check DD subparameters.

The DD statement stored in the SDT over-
rides the IEFRDER DD statement in the
procedure specified in the START command.

A symbolic parameter keyword is placed in
the EXEC statement in the SDT.

\\
Module

IEEVSTAR

IEEVSTAR

igure
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Figure 2-5. Processing the JCLS
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Extended Description

The JEPS Interface routine builds the parameter
list used by the JES reader to read the JCLS.

The JES reader processes a statement from
the JCLS. It determines and reads the pro-
cedure specified and passes each logical record
from the procedure to the Post Scan Exit
routine (IEEPSN).

PROCESS

“ Build a parameter list containing
pointers to information necessary to read
Job Control Language Set (JCLS).

Module

IEEVRCTL

Process the JCLS.

Determine the task to be initiated.

Determine whether or not Data Set Integrity
(DSI) is to be done for the task.

Figure

Extended Description

The Post Scan Exit routine searches the
internal text buffer for an EXEC state-

ment entry that specifies the program (PGM)
name. It then compares the name against a
list in the PGM name table containing names
of all valid system tasks initiated by a START
command. If the program name is not found,
it is assumed to indicate problem program
initiation. A “‘valid”” name found in a multi-
step job causes an error return code to pass
to the JEPS interface routine. Flags are set

in the IEEPSN work area to indicate which
task is being started: a system task, prob-
lem program, initiator, DSO, reader, writer,
Generalized Trace Facility (GTF),or RTAM.

The Post Scan routine checks a table con-
taining a list of all tasks for which data set
integrity processing is not to be done. If
the name of the task is found, a ‘no DSI’
indicator is set in the IEEPSN work area.

Address

Parm
list

Internal
Text Buffer

Module

'IEEPSN

IEEPSN -

Figure
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Figure 2-6. Reading the JCLS and Procedure
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The system task control routine I[EEVRCTL)
passes control to the JEPS monitor. The
JEPS monitor obtains a work area and initial-
izes it with information from the JEPS
parameter area. It also sets up a pointer to
the JCLS in the Data Control Block (DCB).

The JEPS monitor opens the procedure li-
brary (PROCLIB).

The in-core JCL reader passes the in-core JCL

statements to the JES reader.

B PROCESS

Module
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Read the Job Control Language Set (JCLS).
Scan the JCL statement and

read the procedure specified in the
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Extended Description

Figure

The JES reader processes the statements as
follows:

JOB statement: the reader obtains a
unique job number and opens a JCL
data set on SYS1.SYSPOOL.

EXEC statement: the reader reads the
procedure and passes each statement to
the Post Scan Exit routine (IEEPSN)
for validity checking (see Figure 2-5).

Other statements: the reader spools them
to the data set on SYS1.SYSPOOL.

When the reader detects the end of the JCLS,
it closes the data set and returns to the moni-
tor which closes the procedure library and
passes control back to the system task
control routine (IEEVRCTL).
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Initialized
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Figure 2-7. Initializing the Initiator (Part 1 of 2)
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Extended Description

Figure 2-7. (Part 2 of 2)

The Initiator Initialization routine enters from
the JES Reader Interface routine (IEEVRCTL)
to use the initiator as a subroutine to initiate a
system task or a problem program started from
the console. It also enters from the Initiator
Interface routine (IEFIIC) to initiate queued
jobs. The routine determines the necessary pro-
cessing using information in an Initiator Entrance
List (IEL), an initiator options list, and, when
entered from IEEVRCTL, an initiator exit

list. When the MODIFY command is issued to
the initiator, the Job Selection routine
(IEFSD161) calls the initialization routine to
reinitialize the Life-Of-Task block (LOT) and
build a new Event Control Block (ECB) list.

If the class names are not on the START com-
mand, they are taken from the Partition
Information Block (PIB). If the routine finds
a syntax error, the initiator task is terminated.

Module

IEFSD160.

IEFSD160

Figure

Extended Description

The initialization routine initializes the Link-
age Control Table (LCT) with the queue
manager parameter area (QMPA) pointers,
Unit Control Block (UCB) pointer, the
initiator options from the initiator options
list, and the address of the initiator exit
list (only when called by IEEVRCTL).

It also initializes the LCT with the
addresses of the Disk Entry Record (DER)
and the Command Scheduling Control
Block (CSCBY) if the initiator is ini-

tiating a system task, and the return ad-
dress of the SVC 3 exit routine when
called by IEFIIC.

The initiating task terminates if the OPEN
or the SWADS format is not successful, or
if the format routine returns a code indi-
cating that the device allocated to SWADS
was not direct access. The initiator
routine places a pointer to the ECB list

in the LCT and passes control to the Job
Selection routine.

Module

IEFSD160

IEFSD160
IEFINTQA

Figure
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Figure 2-8. In-Core JCL Reader (Part 1 of 2)
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Figure 2-8. (Part 2 of 2)
Extended Description

. The in-core reader interface module ob-
tains a work area and initializes it with
information in the initiator parameter area.

The procedure library is a partitioned data
set containing JCL for procedures that are
frequently used.

If the input card is a JOB card, obtain a
unique job number and open a JCL data set
on SYS1.SYSPOOL.

If the input card is an EXEC card, issue a
READ macro instruction to the procedure
library. Control then passes to the scan
routine (IEEPSN).

If the input card is other than a JOB or EXEC
card, spool the statement to SYS1.SYSPOOL
data set.

Module

IEFVMF

IEFVMC

Figure
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Figure 2-9. Reading and Spooling an Input Job (Part 1 of 2)

PROCESS

I

Operator
Command

1 Control passes from the initiator to the JEPS
monitor following a START READER com-
mand.

Obtain the first available work area

OUTPUT

, :

from the chain and initialize it.

3 Set up an end-of-data and an

error address in input DCB.

4 Open input DCB and PROC library (for
-procedures).

Link to JECS router and initialize

parameter area with record type,
length, and flags.

Issue the GET macro to JAM.

e [—

Input

-4

Records

Open the JCL data set

v’

Put 80-byte records
into spool data set.

Data written on 80-byte records.

At end-of-input, enqueue input job on

> Ki

appropriate job queue.

Close the JCL data set.

Post the initiator (IEEVRCTL) to
continue.

Initialized
Work
Area

Data
Control
Block

DIRTBLO

Type Entry

01 '
o } IEFSMGET

SYS1.SYSPOOL

O

JCL
Data

Qt——/
SYSIN
Data Set
SYS1.SYSJOBQE
Input Job




uopresad( Jo pOYId T UOND0S

184

Figure 2-9. (Part 2 of 2)
Extended Description

JEPs monitor obtains a work area and initial-
izes it with information in the initiator param-
eter area.

The default parameters in the reader EXEC
statement are checked. If spooled proced-
ures are required, post bit in reader work

area.

Input to JECS Router: Register 1 points to

. RPL; RPL points to LRCB.

The GET macro uses the JES Access Method
(JAM) to obtain an 80-byte record from the
input device and pass it to the reader proce-

dure (IEFVMB).

Message

IEFVME
IEFSMIFC

IEFVMB

Extended Description

The spool manager obtains the necessary buf-
fers to process each input data set, and blocks
the input data. DASD workarea allocation
obtains space on SYS1.SYSPOOL for the data
set. The DASD work area manager performs
the necessary I/O operation.

The job is enqueued according to CLASS and
PRIORITY as specified on the JOB card, or ac-
cording to the defaults if CLASS and
PRIORITY are not specified.

Message

IEFSMPUT

IEFJESQM

Label
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Figure 2-10. Selecting a Job

INPUT

SYS1.SYSJOBQE

1 Look for jobs in the input queues waiting
to be processed.

2 Select job from input queue according to
priority within the associated class.

3 Wait for work.
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Figure 2-11. Waiting for Work

INPUT OUTPUT
PIB BB suild and wait on ECB Jist. tes
Determine what activity is to be done in the
partition.

Extended Description Module Figure Extended Description Module Figure

STOP issued for reader r, writer

When scheduling is complete for any job or | IEFSD161
command, the Job Selection routine
(IEFSDI161) or the JEPS Interface routine | [EFSD510
(IEEVRCTL) passes control to the Parti-
tion Controller (IEFSD510), which waits
for an Event Control Block (ECB) in the
initiator’s ECB list to be posted. The first
ECB in the list is posted by SVC 34 for a
STOP or MODIFY command, by JEPS for
a STOP READER/WRITER, and by any
module that calls IEFSD510. The other IEFQMJ02
ECBs, the job class ECBs, are posted by
the Queue Management Enqueue routine
(IEFQMJ02) when a job is enqueued on
the corresponding queue.

STOP or MODIFY issued for initiator
or DSO

START issued for reader or writer
MOUNT command

START for initiator, DSO, generalized
START, and any START issued to a

partition

checkpoint/restart job on internal hold
queue

® job class ECB posted

n After being posted, IEFSD510 checks for: | IEFSD510

It goes to the appropriate module if any tests
are positive; otherwise, it issues the message.
1EFOOSE.

® restart reader to be run;

® partition to be redefined
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Figure 2-12. Dequeuing a Job

INPUT ﬁ Jll PROCESS . - y Il OUTPUT
Initiator . n -Search for job waiting to be initiated. QmPA

ECB List
n Initialize QMPA for the DER
l DER corresponding queue. _
Dequeue the highest priority
QcR ; - Qch
B u job from the associated input queue.
cscB 8&5‘2
Module Figure Extended Description Module Figure

Extended Description

The Job Selection routine scans the initiator | IEFSD161
job class Event Control Block (ECB) list to
determine which job class ECB is posted.

The Queue Management Dequeue routine IEFJESQM
issues an ENQ macro and reads in the queue
control record (QCR). However, if there are
no jobs in the queue. the routine adds the
appropriate ECB in the initiator ECB list to
the no-work chain, issues the DEQ macro,

When it finds the posted job class ECB, the IEFSD161
Job Selection routine builds a queue manager
parameter area (QMPA) for that queue, giving

and returns to searching for jobs (step 1).

If a job is found, the priority pointers in the
input QCR are updated, a CSCB is created
and chained, the DEQ on the QCRS is
issued, and the DER is read into real
storage.

queue management information necessary
to dequeue a job.
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Figure 2-13. Initiating a Job

INPUT

| LcT
DER —
Parameter
Ny List
JCLor
Proc
DSENQ

Records

Extended Description

After the Job Selection routine dequeues a
job, it initializes the parameter list with in-
formation necessary for the construction of
tables. It then passes control to the inter-
preter.

The interpreter uses the parameter list passed
by the initiator to locate the spooled JCL
data set and the procedure data set, if pres-
ent. This data set information is used to
construct the scheduler tables for the job.

The Job Selection routine uses queue man-
agement to read in the appropriate tables
for job initiation.

PROCESS

oo@g

Module.

IEFSD161

IEFIRC

1IEFSD161
IEFJESQM

B OUTPUT
Set up the interpreter parameter Parameter
list. List
Construct tables. Scheduler
) ) Tables
Initialize job tables.
Select DSO device.
. . ENQ
Perform data set integrity. Parameter
List
Module

Figuré Extended Description

The DSO Selection routine determines
whether or not a DSO device processing
the job’s output class is available by com-
paring the classes with those classes in
the Direct System Output Control Block
(DSOCB). If a device is available, it is
selected for the job.

If data set integrity is required, the DSENQ
records are read in, the ENQ parameter list
is constructed, and the data sets, if available,
are reserved. E

IEFDSOSL

IEFSDI161
IEFMF102

Figure
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Figure 2-14. Overview of Inferbretation

Overview of
Interpretation

Initializing
the
Interpreter

Figure 2-15

Processing the

Interpretation
Exit

JCL Routine
Figure 2-16 Figure 2-23
Prescanning Pre-Scan EXEC and|
Processing a JOB DD Statement Scanning Processing In-stream
Commands Statement Processing the JCL Parameters Processing
Figure 2-17 Figure 2-18 Figure 2-19 Figure 2-20 Figure 2-21 Figure 2-22
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Figure 2-15. Initializing the Interpreter

INPUT PROCESS

Obtain storage for workareas and tables.

LRCB

Queue Manager
work area

Create base for any unique data set
names to be generated for input
stream.

QMPA pointer

Translate option fields and initialize
IWA accordingly.

DER pointer

@ o8

QMPA 3 pointer

If SMF=FULL is included, load the user’s
JCL validation routine into storage.

Caller return pointer

Open spooled data sets and procedure
library data sets.

Register save area

Extended Description Module Figure Extended Description Module Figure

The initialization routine issues a TIMER macro| 1EFVH1

When the Interpreter Initialization routine IEFVHI
to create the base.

is entered, it obtains storage for the Inter-
preter Work Area (IWA) and the Local Work
Areas (LWA). The IWA contains information
shared by two or more interpreter routines.
The LWA is mapped by each individual
routine using it and contains information that
need not be preserved outside the routine.
The initialization routine also obtains main
storage for the blocks shown under output,
. Storage for a DCB, I0B, DEB, and dummy
TIOT is also obtained if a private procedure
library is not specified.

The initialization routine sets up a unique name | IEFVH1
which may be generated during interpretation,
converts the EXEC parameter list of the RDR
procedure (found in the disk entry record) to

binary, and stores this information in the IWA
to be used as JCL default values.

If a private procedure library is specified in the | IEFVH1
reader procedure, the procedures have been
spooled. The initialization routine opens the
procedure library if a private procedure library
was not specified.
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Figure 2-16. Processing the JCL (Part 1 of 2)-

INPUT

Procedure
Libra

Determine record type and the necessary proc-
essing.

u Perform processing.

Extended Description Module - Figure Extended Description Module Figure

“ The Interpreter Get routine (IEFVHA) uses the | IEFVHA from input Verb
READ macro to obtain records from the pro- ’ 3-16 stream Identi-
cedure library, or, if an alternate procedure 317 : fication
library is used, it uses JECS macros to read 3-18 to proc-
from the spooled data set. An end-of-data 3-19 (ess cur-
condition causes control to pass to the Con- ] ) rent rec-
tinuation Check routine (IEFVHC) which ord from
passes control to the Verb Identification . input
routine (IEFVHCB). When this module rec- IEFVHCB 3-20 stream
ognizes the end-of-data condition, it passes "IEFVHL ' TNo more Job
control to the Null Statement routine ({EFVHL) 1 rec ;:lds Valid-
“which examines the conditions under which ' ity
it was entered and passes control accordingly. Check
NULL Additional rec- | Control ) No more |ffom procedure | Router
statement| ords to process | passed input (procedure record| routine
repre- ! to stream already in
sents records |buffer)
End of  |from procedure | b9 When the job is complete and all tablesare | IEFVHN
input (procedure record (IEFVHA) written, control passes to the Interpreter
stream  Inot in buffer) . Termination routine (Figure 2-22).
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Figure 2-16. (Part 2 of 2)
Extended Description

When the Get routine encounters a record
containing // in the first two positions,
control passes to the Continuation Check
routine (IEFVHC). If the record is expect-
ed to be a continuation of the preceding
statement, control passes to the Prescan
Preparation routine (IEFVHEB). If the
record is a comment statement, control
passes to the interpreter Get routine
(IEFVHA). Otherwise, control passes to

the Verb Identification routine (IEFVHCB).

The Verb Identification routine identifies
the type of statement being processed and
passes control accordingly.

State- Action Taken . |-Control
ment passed
Type to:

JOB Router
EXEC . Router

DD Router

NULL NULL
statement

PROC In-stream
(first Procedure
statement Router

in in-
stream
proce-
dure)

(Continued)

‘Module

IEFVHCB

Figure

Extended Description

Statement
Type

Action Taken

Control
passed to:

‘|PROC
(first
state-
ment in
cataloged
procedure

Pre-scan
Prepara-
tion

{PROC
(not first
statement)

Set job-failed
bit in JCT. No
further proc-
essing per-
formed on
statement.

Inter-

preter
Get

PEND
(not

part of
in-stream
proce-
dure)

Put out error
message.

Inter-
preter
Message

PEND
(part of
{in-stream
proce-
dure)

Statement con-
verted to NULL
statement.

Contin-
uation
Check

Command

Command
routine

Module

Figure
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Figure 2-17. Processing Commands

PROCESS MRS

n Verify that verb is allowed in the input
stream.

n Determine the disposition and process
accordingly.

Extended Description Module  .Figure Extended Description Modute _ Figure

n The Command routine checks the command
verb against a list of allowable commands. If

the verb is not allowed, the message ‘UNIDEN-
TIFIED OPERATION FIELD’ is issued and
control passes to the Interpreter Get routine

(IEFVHA). Requests authorization

for command execution
via WTOR. Executes

Disposi- Action
tion

B The routine processes the command as fol- IEFVHM command if reply is
lows: : positive.
Ignores command, returns
control to Interpreter
Disposi- Action Get routine.
tion
0 Causes command to be : To execute the command, the Command
executed. routine places the command authority of the
1 Causes command to be reader into register 0, makes the register
executed, issues WTO negative to indicate that the command was in
displaying command. the jobstream, and issues an SVC 34. It then
passes control to the Interpreter Get routine.
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Figure 2-18. Prescanning a JOB Statement

PROCESS

n Start a SWADS entry with an
assignment of five records.

SWADS
or
SYS1.SYSJOBQE

Store pointer to the Job Management
Record (JMR) in the Job Control
Table (JCT).

Extended Description Module Figure

The Prescan routine uses the Queue Manage- | IEFVHEB
ment Assign and Start routine to start the
SWADS entry.

The reader assigns and initializes the JMR. IEFVHEB
The Prescan routine passes control to the
User JCL Validation routine (IEFUJV), if
one is supplied. If the return code from the

Validation routine indicates that the job is
to be cancelled, the Prescan routine sets
the job-failed bit in the JCT. It then uses
the Message Writing routine (IEFVGM) to
copy the JOB statement into the system
message data set. It then passes control to
the Scan routine (IEFVFA) (Figure 2-19).
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Figure 2-19. Scanning the JCL.

INPUT

JCcL
- Statement

Duplicate
Table

Extended Description

The Job Control Language Scan routine scans
each JCL statement from left to right.

If any JCL statements contain symbolic

parameters, the Symbolic Parameter routine

enters the substituted JCL statement into

the system message data set following the

original input JCL statement.

For each valid keyword, the scan dictionary

entry contains the corresponding one-byte

binary “key”, and lists:

o the keys of any mutually exclusive key-

words, for example, DDNAME and
SPACE. These are for error checking.

o the keys of any minor keywords associ-
ated with the keyword that the entry
represents, for example, SEP is listed as
a minor keyword of the UNIT param-
eter. The minor keys are overridden
when the corresponding major key is
overridden. .

PROCESS INEEEIN

Scan JCL statement, identifying name field,
keywords, and symbolic parameters.

Process any symbolic parameters.

Look up keywords in scan dictionary.

Make an entry in the internal text buffer, set-
ting appropriate bits in the duplicate table.

Modul_e

IEFVFA

IEFVFA

Figure

* Extended Description

The Scan routine tests bits in a duplicate table

to determine that a keyword was not encoun-
tered previously or a mutually exclusive key-
word was not encountered. The duplicate
table is a 32-byte table containing a bit for
each key. The position of the bit in the table
corresponds to the key. When the scan rou-
tine makes an entry in the internal list, it
turns on the bit in the duplicate table that
corresponds to the key it is processing, as well
as the bits corresponding to any mutually
exclusive keywords. :

If a bit in the duplicate table is on during a
procedure merge, the field being processed
was overridden and the Scan routine pro-
ceeds to the next field. In all other cases,
the routine turns on the job-failed bit in
the JCT and passes control to the Post-scan
routine (IEFVHF).

OUTPUT

Internal Text Buffer

Duplicate
Table

Module

IEFVFA

Figure
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Figure 2-20. Prescan EXEC and DD Statement Processing

Extended Description

The Prescan Preparation routine converts the
PROC statement into an EXEC statement.

If the JCL message level is one, the Message
Writing routine (IEFVGM) places the other

JCL statements and the cataloged procedure
statement for the job into the system mes-
sage data set.

PROCESS

n Convert PROC statement into EXEC
statement.

n Write JCL statements in the
system message data set according to the
message level for the job.

.Module

IEFVHEB-.

IEFVGM

Figure

Extended Description

If the message level is two, only input JCL
statements enter into the data set. The rou-
tine then passes control to the User JCL
Validation routine (IEFUJV), if supplied.
If the return code form IEFUJV specifies
job cancellation, the routine sets the job-
failed bit in the JCT. Then, it passes con-
trol to the JCL Scan routine (IEFVFA)
(Figure 2-19).

System
Message
Data

‘ Set /

Module

IEFUIV

1EFVGM

Figure.
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Figure 2-21. Processing Parameters (Part 1 of 2)

INPUT PRNCESS NN
Perform initializing functions.

Find the first parameter and perform basic
error checking.

Internal
Text Perform required processing for parameter. Scheduler Tables

Buffer (JCT,SCT, JFCB,SIOT,....)

Perform cleanup functions.
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Figure 2-21. (Part 2 of 2). .
Extended Description Module Figure Extended Description Module Figure

The Statement Processor routine (IEFVJA - IEFVIA - IEFVEA — Step Control Table (SCT)
JOB statement processor, IEFVEA - EXEC IEFVEA Account Control Table (ACT)
statement processor, or IEFVDA - DD state- IEFVDA '
ment processor) clears the storage area in IEFVDA — Step 1/0 Table (SIOT)

which it constructs tables. An exception oc- Job File Control Block (JFCB)
curs in the case of IEFVEA where some over- Volume Table (VOLT)

rides pass from step to step in the table and Data Set Enqueue table
therefore are not cleared. The Local Work Area (DSENQ)

(LWA) is initialized and control passes to the Data Set Name Table (DSNT)
Get Parameter routine (IEFVGK).
IEFVEA and IEFVDA link to IEFVGI and
The Get Parameter routine locates the next IEFVGK IEFVGS to create and retrieve information
(or first) parameter and returns control to the from the dictionaries used in resolving JCL
appropriate keyword subroutine of the proces- backward references.

sor routine.

The cleanup routine uses the Message routine | IEFVJA
The keyword subroutine passes control to the IEFVJA to write any error messages. IEFVJA’s clean- [IEFVEA
test-and-store routine which processes the IEFVEA up routine writes out the ACT. IEFVEA’s IEFVDA
parameter in accordance with the Parameter IEFVDA cleanup routine resolves overrides from the IEFVDBSD

Description Table (PDT). The PDT describes IEFVGT JOB and/or EXEC PROC statements. IEFVSDI13
the processing required for a parameter; there IEFVGI : IEFVDA'’s cleanup routine uses IEFVDBSD
is one entry for every keyword. The entries IEFVGS to construct the DSENQ table. In the case of
contain two types of information: length and a SYSOUT DD statement, IEFVSD13 is
error checking information and control infor- linked to in order to create a Data Set Block
mation describing the processing to be perform- (DSB) for the data set. An ODS and an
ed. When processing is complete, control passes ENDS are issued against this data set to
back to the keyword subroutine which may checkpoint it. The SIOT and the JFCB are
perform some additional processing and then written out to the queue (or SWADS) for
passes control to the Get Parameter routine to every DD statement.
get another parameter. When the last keyword
has been processed or when the test-and-store When a cleanup routine has completed its
routine or the Get Parameter routine finds an processing, it passes control to the Interpreter
error, control passes to the cleanup routine. [Control routine at the Post-scan routine
(IEFVHF).
The information obtained from the param-
. eters by the processors is stored in the fol-
lowing tables:

IEFVJA — Job Control Table (JCT)
Account Control Table (ACT)
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Figure 2-22, In-Stream Procedure Processing (Part 1 of 2)

In-stream
Procedure
Directory

PROCESS EXSer Somrer

Check the validity of the label field in the
PROC staternent.

Scan in-stream procedure directory
for name specified in PROC statement.

Enter procedure name in the directory
where entry does not already exist.

Scan for valid PEND verb.

Procedure Directory

Proc.
Name

Beginning
TTRL

Ending
TTRL

7

Proc.

Beginning
TTRL
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Figure 2-22. (Part 2 of 2)
Extended Description

The In-stream Procedure Syntax Check rou-
tine (IEFVINE) receives control from the In-
stream Procedure Router (IEFVINA) to
perform the syntax check, then passes a
return code back to the Router. The Router
processing depends upon the code.

Meaning Action

Procedure |Set job-failed bit in
name omit- |job control table
ted from and issue the ap-
PROC state-|propriate error mes-
ment. sage. Pass control

to Interpreter Get
routine to process
next statement.

12 |Invalid
label.

Length of |Determine if the
procedure {procedure being
name. processed is the
first in-stream pro-
cedure. If it is, con-
trol passes to the
In-stream Procedure
Directory Build
routine (IEFVINC).|
Otherwise, build a
parameter list for
the procedure and |
pass control to the
In-stream Procedure
Directory Search

routine (IEFVINB).

Module Figure

4.

IEFVINE

IEFVINA

Extended Description

If the procedure name is found, the Directory
Search routine (IEFVINB) updates the ad-
dress in the directory of the first record con-
taining the procedure. If the procedure is not
found, the routine sets a return code of zero
in the parameter list and passes control to

the in-stream router (IEFVINA) which gives
control to the In-stream Procedure Directory
Build routine (IEFVINC).

If the directory already contains fifteen en-
tries, control returns to the in-stream pro-
cedure router to create an error message and
set the job-failed bit in the Job Control
Table (JCT). This routine passes control to
the Interpreter Get routine to read the next
statement.

The in-stream procedure router scans each
statement for a valid PEND verb. When one
is encountered, it places the ending TTRL in
the directory, frees the parameter list, and
passes control to the Interpreter Get routine
(IEFVHA).

Module

IEFVINB

[EFVINA

IEFVINA

Figure
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Figure 2-23. Interpretation Exit Routine

Extended Description

ter Termination routine.

control to the initiator.

n' If the job is being cancelled or interpretation
is complete, control passes to the Interpre-

u The Termination routine releases all areas
obtained by the interpreter, and passes

n Close the spool data sets and the procedure
library if opened.

n' Delete JCL validation routine, if any.

Release storage.

Module Figure

IEFVHN

IEFVHN
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Figure 2-24. Enqueuing on Data Sets

PROCESS

SYS1.SYSJOBQE

Read in the data set enqueue (DSENQ) table
associated with the job.

Build an ENQ macro parameter
list.

Enqueue all required data sets.

Extended Description Module Figure Extended Description

If the data sets are unavailable, a mes-
sage is issued with a reply of RETRY,
HOLD, or CANCEL requested for a
problem program, and RETRY or
CANCEL for a system task.

The DSENQ table contains the names of the
non-temporary data sets required by the
job, and indicates whether the data set can
be shared or whether exclusive use of it is
required.

n The ENQ macro parameter list contains
each name in the DSENQ table, as well as
its attribute. Duplicate names in the DSENQ
table are eliminated in the ENQ macro
parameter list, and, where the attributes
of the duplicates differ, the more restrictive
attribute is assigned. This parameter list is
written to the Scheduler Work Area Data
Set (SWADS) for a problem program or
the queue data set for a system task.

IEFSD161

IEFSD102

ENQ
Parameter
List

Module

IEFSD102

Figure
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Figure 2-25. Program Authorization

INPUT

SCT

IEFSDPPT

Lists of
Program
Names

Extended Description

The Program Authorization Check routine
gets the program name from IEFSDPPT of
each step as it is scheduled. It compares the
name against three lists of programs eligible
for certain privileges in execution.

B, If a program is found on any or all of the
lists, the Authorization Check routine sets
bits in the appropriate tables to indicate
the authorization.

Compare program name against lists of
programs authorized for certain
privileges.

Modify tables to indicate privilege(s) granted to
program.

Module

IEFSD101

IEFSD101.

_Figure

3-8

3-8

Extended Description

Privilege

Table-Field

Bit setting

Non-cancel-
lable status

CSCB-
CHACT

bit 4-off

Long exe-
cution time

JSCB-
JSCBAUTH

bit 2-on

Issue

MODESET,

EXCPVR,
or FIX/
FREE
PAGES

JSCB-
JSCBAUTH

bit 7-on

Module

Figure
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‘Figure 2-26. Initiating a Job Step

PROCESS

Initialize SMF user exit and provide interface
to allocation.

2 Perform 1/O device allocation.

3 Perform post-allocation processing.

4 Provide interface to scheduled task.
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Figure 2-27. Initializing the SMF Exit

Extended Description

If SMF options are specified for the system, the
Step Initiation routine (IEFSD162) calls the
SMF Initiatization routine (IEFSMFIE) to build
the TCT and in-core JMR used by the user’s
SMF exits.

The Step Initiation routine performs job-step
timing according to TIME parameters on the
JOB or EXEC statement.

PROCESS IR

Module

IEFSD162
IEFSMFIE

IEFSD162

Figure

34

Initialize SMF user exit.

Perform job step timing.

Initialize allocation parameter
list.

Extended Description

Allocation
Parameter
List

The TQE pointers of the TCB and PIB are swap-
ped before and after the STIMER.

The Step Initiation routine builds the param-
eter list and passes control to the Allocation

Entry routine (IEFSD21Q).

Module

IEFSD263

IEFSD162

Figure -
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Figure 2-28. 1/0 Device Allocation Overview

1/0 Device
Allocation

Allocation
Entry

Figure 2-29

Allocation
Housekeeping

Figure 2-30

Unit
Assignment

Figure 2-31

TIOT
Construction

Figure 2-32

Space
Assignment

Figure 2-33

Allocation
Exit

Figure 2-34
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Figure 2-29. Checking the EXEC Statement Condition Codes (Part 1 of 2)

Eniry from
the
Initiator

PROCESS IS
n Protect the UCBs.

Master Scheduler
Data Area

2 Open system message data set.

—’E Display job name/time.

/n Check whether job was canceled.

7B Analyze EXEC statement condition
' codes.

e Step should be executed.

Error Code
e Step should be bypassed. . .
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Figure 2-29. (Part 2 of 2).
Extended Description -

An ENQ macro instruction is issued to prevent
access by other tasks to the UCBs. This ensures
that the termination or allocation of another
task cannot take place involving unit and vol-
umes required by allocation for this task. The
ENQ is in major resource name SYSIEFSD and
minor name Q4.

If this is the first step of the job, the job and
time notification bits in the master scheduler
data area and the QID for RES are tested. If
they are on, the job started message is issued.

If the job-failed or job-flush bits are on (JCT),
control passes to the JFCB Housekeeping Con-
trol routine. The remaining steps are processed,
but not executed. The job-failed bit is set off,
and the job-flush bit is set on.

Module

IEFSD21Q

IEFSD21Q

IEFSD21Q

Figure

Extended Description

If this is not the first step of a job, the step is
bypassed if:

® One or more previous steps were
abnormally terminated, and the
COND field specifies neither EVEN
nor ONLY.

No steps were abnormally terminated,
and the COND field specifies ONLY.

Comparison of the return code of the
step specified in the first COND field

to the condition code specified for the
current step matches the condition code
operator.

Module

IEFVKIMP

Figure
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Figure 2-30. Gathering Information about Requests for 1/0 Devices and Data Sets (Part 1 ot 2)

INPUT

Complete existing tables.

Calculate new table sizes.

Construct new tables.

o Resolve volume affinity requests.
e Calculate device requirements.

AWT

Allocate
Volume

Table
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Figure 2-30. (Part 2 of 2).
Extended Description

The JFCB Housekeeping routines complete
volume information in the JFCB, SIOT, and
VOLT.

Note: If the job-flush bit or step-flush bit
is on, the step is processed in flush mode.
All data sets are processed as dummy data

sets, and no volume information is needed.

This is called flush-mode processing.

The Allocation Control routine determines
the sizes of certain tables constructed by 1/0
Device Allocation, obtains the necessary
virtual storage, and puts the address of the
storage reserved for each table into the
Allocation Control Block. It also checks for
and executes any VARY OFFLINE or UN-
LOAD commands.

Modul

IEFVMLS1

IEFXCSSS

Figure

Extended Description

The Demand Allocation routine builds the
Allocate Work Table (AWT), and links data
sets with similar device requirements (SPLIT
and SUBALLOQC), and builds the Allocate
Volume Table. It also resolves volume
affinity requests, linking entries in the
Allocate Volume Table. It calculates the
device requirements of each data set, and
constructs the Channel Load Table (CLT).

Module

IEFWA000

Figure
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Figufe 2-31. Allocating Devices to a Job Step or System Task (Part 1 of 2)

INPUT OUTPUT

PROCESS NN

DMT

AWT
Allocate
Volume
Table

AWT

Allocate
Volume
Table

n Honor requests for specific units.

Recognize volumes that have been
mounted. T

Allocate units to:
- o Unallocated data sets requiring private
volumes.
e Unallocated data sets specifying volume
serials.
- Data sets passed by a previous step.
e Data sets requiring retained volumes.
e Data sets whose eligible units are reduced
to the point where a choice no longer exists.

1/0 Supervisor
UCB Lookup Table
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Figure 2-31. (Part 2 of 2).
Extended Description

The Demand Allocation routine honors
explicit requests for resident direct access
volumes and reserved units; it reduces the
range of eligible devices; and it honors
explicit and implied requests for specific
units.

If Automatic Volume Recognition (AVR)
is specified when the system is generated,
the operator can mount volumes required
for subsequent job steps as soon as units

become available. The AVR routine recog-
nizes volumes that have been mounted

for the step being initiated, thus saving the
time that the system would otherwise
spend waiting for the operator to find and
mount them.

Module

IEFWA000

IEFXV001

Figure

Extended Description

The Decision Allocation routine processes
channel and unit separation requests. The
routine then processes all remaining specific
volume requests which have not been satis-
fied by the Demand Allocation routine or
the AVR routine.

Module

IEFX5000

Figure
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Figure 2-32. Creating the TIOT (Part 1 of 2)

INPUT
SIoT
AWT
JC‘I.'
SCT
Allocate
Volume

Table

1/O Supervisor
UCB Lookup Table

n Process public volume requests.

PROCESS NN

n' Calculate the amount of storage needed.

n Construct the TIOT entries.

OUTPUT

TIOT
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Extended Description

Figure 2-32. (Part 2 of 2)

Before the module builds the TIOT, it must
calculate the amount of storage required.
The number of bytes needed is the sum of:

® 40 - for the TIOT header and TIOT list.
® 16 times the number of DD statements
in the step.

® 4 times the number of devices allocated
to the step.

® 4 times the product of the number of
non-specific requests for space on public
volumes times the number of devices
available for public volumes.

Module

IEFWCIMP

Figure

Extended Description

The module constructs a TIOT entry for each
data set associated with the step. As the en-
tries are built, any logical links between data
sets are recorded.

When it creates the TIOT entry for a data set
requiring space on a public volume, the TIOT

Construction routine builds in the entry, a
list of eligible units in descending order of
suitability. If I/O Load Balancing is taken as
a system generation option, the candidate
list is not in descending order.

Mod'ule

IEFWCIMP

IEFWCIMP

Figure
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Figure 2-33. Issuing Messages for Mounting Volumes and Allocating DASD Space (Part 1 of 2)

INPUT

4 . SMF
I i . Data Set '

M
DADSM Routines l{ges‘

System Message

JFCB
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Figure 2-33. (Part 2 of 2)
Extended Description

The External Action routine is entered from the
TIOT Construction routine to issue mounting
instructions, to verify that volumes requiring
space allocation have been mounted, and to un-
load any devices containing the wrong volumes.

The Space Request routine requests space.from
DADSM and completes the allocation of units
to data sets requiring public volume space. For.
public volume requests, if I/O Load Balancing
is in the system, the Space Request routine
must first choose a unit from the list of eligible
units built by TIOT Construction routines.

1/0 Load Balancing routines are invoked to
choose the unit which will add least to device
contention.

The TIOT is compressed by eliminating unused
units from the list in TIOT entries that request-
ed space on public volumes. The amount of
storage required for the compressed TIOT is

Module

IEFWDO000

IEFXTO00D

IEFAB400
IEFAB401

IEFXT002

Figure

Extended Description

calculated, and the excess storage is released.
This routine also provides an interface with the
VARY command when a device is changed from
an online status to a console status. The numb-
er of bytes required for the compressed TIOT is
the sum of’:
® 40
® 16 times the number of DD statements in
the step.
® 4 times the number of devices allocated to
the step.

Volumes that do not require space allocation
(volumes containing old data sets) are verified.

IEFWEXTA

Module

Figure
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Figure 2-34. Allocation Exit

Extended Description

The Allocation Exit routine, when entered

LB because of an error condition, sets the step--
flush bit (if the error was a condition code
error) or job-flush bit on to indicate flush-
mode processing. If the TIOT has not been
built, it passes control to the JFCB House-
keeping routine.

PROCESS NN

Set the step-flush bit or the job-flush bit (if

necessary).

Close the system message data set.

Issue DEQ macros to free the UCBs.

Load return code into Register 15.

Return To
The
Initiator

Module Figure Extended Description

cessful.

IEFSD41Q 3.23 The Allocation Exit routine determines
whether allocation was successful or unsuc-

Code

Meaning

Successful allocation

Unsuccessful allocation

Module

IEFSD41Q

Figure
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Figure 2-35. Writing Job Separators (Part 1 of 2)

INPUT PROCESS I OUTPUT

Register 1

Address n ~ Build list of UCB pointers.

n Write job separators for active DSO.

SWADS
or
SYS1.SYSJOBQE

Linkage
Control
Table

v . Checkpoint scheduler tables.

JcT —|
’ scT
User
Initialize user parameter list Parameter

and initiator parameter list. List

Initiator
Parameter
List

Open private libraries.

Register 1

Address

Free unnecessary tables.

Initiator
Parameter
List
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Figure 2-35, (Part 2 of 2).

Extended Description

Allocation returns control to the Step Initia-
tion/Allocation Interface routine. If alloca-
tion was successful, a list of UCB pointers is

built so that if the scheduler abends, devices .

allocated can be deallocated by IEFSD515.
If no scheduler abend occurs, the list is freed
by IEFSD263 for system tasks, and by
Termination for dequeued and started prob-
lem programs.

The routine checks for Direct System Out-
put (DSO). If DSO is active, IEFSD162
passes control to the DSO writer to write
job separators, for the first step only.

If allocation was successful, the routine
writes the Task Input/Output Table (TIOT),
Linkage Control Table (LCT), exit list,

Job Control Table (JCT), and Step Con-
trol Table (SCT) to the job queue for
system tasks and started problem programs.
It writes the TIOT, LCT, JCT, and

SCT to the Scheduler Work Area Data

Set (SWADS) for dequeued problem pro-
grams. If allocation could not be done,

the routine exits to the Alternate Step
Delete routine (IEFSD065) to terminate
the step.

Module

IEFSD162

1EFSD162

IEFSD162

" Figure

Extended Description

The routine initializes the user parameter
list and the initiator parameter list passed
to the Problem Program/System Task In-
terface routine IEFSD263.

The routine opens JOBLIB, STEPLIB, or
FETCHLIB if required by the problem
program. If the OPEN is not successful,
a dummy program name (IEFSDOxx) is
placed in the list passed to IEFSD263,
and the message IEF3171 is issued via
the WTO macro. The problem program
is terminated as a program not found.

A STAE is active during OPEN proces-

sing so that an abend will cause the
problem program, rather than the
scheduler, to terminate.

The routine frees all tables not required by
IEFSD263, places a pointer to the initiator
parameter list in register 1, and exits to
IEFSD263.

Mdule

IEFSD162

IEFSD162

IEFSD162

Figure
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Figure 2-36. Interfacing for a Task (Part 1 of 2)

INPUT

Register 1

Initiator
Parameter
List

PROCESS _l_ﬁk

OUTPUT

n Build JEPS parameter area.

B Initialize partition for job.

JESIOSC

JEPS Parameter List

Save area

TRCB Pointer
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ECB Pointer

User Parm list

ENQ List Length-l

ENQ
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Register 1

Set up input for problem program

or system task.

v

n Free unnecessary tables.

Address

User
Parameter
List
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Figure 2-36. (Part 2 of 2).

Extended Description

When a reader or writer is being started, the
System Task/Problem Program Interface
routine acquires the JEPS parameter area.
A parameter list containing pointers and
tables moves to the JEPS parameter area,
and JEPS is posted for the START. When
JEPS completes processing, it posts
IEFSD263, which cleans up the tables and
passes control to the partition controller.

The Problem Program Interface routine
passes control to the SMF Timing Control
Task Input/Output Table (TCTIOT)
Build routine (IEFSMFAT). If SMF exists
in the system, this routine builds a
TCTIOT and passes a pointer to the
Timing Control Table (TCT) back to the
Interface routine, which stores a job wait
limit and a flag indicating whether the time
limit is for a job or job step in the TCT.
The Problem Program Interface routine
then handles a virtual=real request

if specified in the JCL. If the GETMAIN
is unsuccessful, a message is issued via a
WTOR macro specifying RETRY or
CANCEL. The routine issues the STIMER
macro to initiate job and job step

timing if it is not overridden in the JCL.

" Module

IEFSD263

IEFSMFAT

IEFSD263

Figure

Extended Description

The Interface routine builds the user
parameter list containing values specified
in the PARM field of the user’s JOB or
EXEC statements. The routine also moves
the Task Input/Output Table (TIOT)
built by allocation for each job step into
the upper end of the partition.

The Interface routine frees the Life-Of-
Task (LOT) block, input/output blocks
(except for IEFDSDRP), and, for a
started reader or writer, the register save
area, TIOT, and JEPS parameter area.
The routine passes control via an XCTL
macro to the problem program or system

task.

Module

IEFSD263

IEFSD263

Figure
. ~ R
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Figure 2-37. Terminating a Job and Job Steps

Step Termination

Job Termination

functions.

2. Perform disposition
and deallocation.

3. Clean up after
step’s termination.

1. Perform housekeeping.

4. Perform disposition and
deallocation not done at step
termination.

5. Process system output data
sets and system messages.
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Figure 2-38. Preparing for Job and Job Step Termination (Part 1 of 2)

1 T
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List
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PROCESS

 Reinstate the partition to continue
scheduling.

Close JOBLIB, STEPLIB, or FETCHLIB if
present.

n Build parameter list for termination.

OUTPUT

Register 1

Address

Parameter List
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JCT
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SCT
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LOT Pointer

Problem Program
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Initiator
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Figure 2-38. (Part 2 of 2).
Extended Description

Module  Figure Extended Description Module Figure
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The Partition Step Deletion routine reads the
job-related tables for a problem program into
storage from the Scheduler Work Area Data
Set (SWADS). It reads the job-related tables

for a system task from the job queue. The rou-

tine builds a parameter list to pass pointers to
these tables to the Termination Interface rou-
tine.

The Termination Interface routine closes the
libraries.

IEFSD515

IEFSD164

The Termination Interface routine builds a
parameter list for Termination, using the param-
eter list passed to it from the Step Deletion
routine. It builds the list for both job and

step termination. It updates the job control
table (JCT), writes it back to SWADS, and

reads in the SCT for the next step, if there

is one,

IEFSD164
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Figure 2-39. Normal Step Termination (Part 1 of 2)

B 0.8

PROCESS NEEETNENE
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DISpOSItIOn
Messages

Provide interface with user

B
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Figure 2-39. (Part 2 of 2)
Extended Description

The Data Set Block (DSB) is used by the
writer to print SYSOUT data. If DSO is
active, the DSB Processing routine

turns off each of the active bits of

the step’s Direct System Output
Control Blocks (DSOCB).

The Step Termination Disposition rou-
tine performs the disposition specified
in the DISP field of the DD statement

associated with the data set.

The Step Termination Deallocation routine
gets a DD entry from the Task Input/Output
Table (TIOT), processes any pending com-
mands (UNLOAD, VARY ONLINE/OFF-
LINE MCS) then deallocates all Unit Con-
trol Blocks (UCB) for each DD entry. The
following kinds of volumes are not demount-
able:

® Public volumes

® System residence volumes
Volumes mounted on reserved units
Permanently resident volumes
Volumes whose status is ‘RETAIN’

Volumes mounted on system input or
system output units -

Volumes containing data sets having
PASS disposition

Volumes whose user count is greater
than zero

If the DISPLAY DSNAME command is in
effect, the demount messages include the
names of the first eligible non-temporary
data‘sets associated with the TIOT device
entries for which demount messages are to be
issued.

Module

IEFYTVMS

IEFZGST1

IEFZGST2

IEFZHMSG

Figure

3-32

Extended Description

The deallocation routine (IEFZGST?2) pro-
vides a parameter list for the User Account-
ing Routine Linkage routine (IEFACTLK).
The list contains pointers to the Queue
Management Parameter Area (QMPA), the
Job Management Record (JMR), an identi-
fication indicating whether it is job or step
termination, and the Logical Record Con-
trol Block (LRCB).

The Job Statement Condition Code Pro-
cessor (IEFVJIMP) determines whether or
not a job should be terminated when an
error condition previously specified in the
JOB statement has been detected. If it is

to be terminated, the processor issues a WTO
and a message to the system message data
set. The Step Termination Exit routine
(IEFSD22Q) places the address of the Step
Control Table (SCT) for the next step in the
Linkage Control Table (LCT), checkpoints
the data set descriptor (DSD), then posts
the Event Control Block (ECB) in the al-
locate/IEFVPOST communications block.

Module

IEFZGST2

IEFVIIMP

IEFSD22

Figure
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Figure 2-40. Abnormal Step Termination with Restart

Module

Extended Description

IEFRPREP

If the step is eligible to be restarted, a
message is issued to the operator, asking.
ermission to restart the step. If the step
is not to be restarted, the procedure for
abnormal step termination without re-
start is followed. If restart is to take place,
all passed data sets for the failed step

are taken off the Passed Data Set Queue

(PDQ).

See Figure 2-39.

IEFYTVMS
If a disposition is not specified, condition- LVIEFZGSTI
al or through the DISP field of the DD
statement, the disposition routine issues
the SCRATCH macro for NEW data sets
created for the failed step, and the KEEP
message for OLD ones.

PROCESS IR

Determine that the step is eligible to be
restarted.

Build DSBs for SYSOUT data sets for the

failed step. [

Perform data set disposition.
Perform 1/O device deallocation.

Provide interface to user accounting.

Follow the procedure for normal step
termination. g

no restart

restart

Extended Description

n See Figure 2-39.

B The User Accounting Routine Linkage
routine provides the accounting routine
with the same information as in normal
step termination.

Figure

n The last step of a job also follows the pro-
cedure for normal step termination, in-

stead of the procedure for job termination.

OUTPUT

i—

Message to
operator

disposition
messages

Module

IEFZGST2
IEFACTLK

Figure
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Figure 2-41. Abnormal Step Termination Without Restart (Part 1 of 2)

INPUT PROCESS MEEETNNEN KN
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Figure 2-41. (Part 2 of 2)

.

Extended Description

The Indicative Dump routine provides the
user with an indicative dump to aid in de-
bugging.

The Step Termination Control routine deter-
mines the cause of abnormal termination of
the step, issues the appropriate message, and
sets the appropriate bits in the Job Control
Table (JCT), if necessary, to indicate the type
of failure to other scheduler components.

Bits in
JCTISTAT

Error  |Message

issued

CANCEL
command

Job-failed

ABEND ABEND and

job-failed

" [to system mes- | Job-failed
sage data set

In ini-
tiator

proces-
sing

Module

IEFIDUMP

IEFYNIMP

Figure

o

Extended Description

' n

See Figure 2-39.

If a disposition is not specified, conditional,
or through the DISP field of the DD state-
ment, the disposition routine issues the
SCRATCH macro for NEW data sets and the
KEEP message for OLD ones.

See Figure 2-39.

The User Accounting Routine Linkage rou-
tine provides the accounting routine with the
same information as in normal step termina-
tion.

The Job Statement Condition Code Processor
determines whether or not a job should be
terminated when an error condition previously
specified in the JOB statement has been de-
tected. It then issues a WTO and a message to
the system message data set, and proceeds as
in Figure 2-39.

Module

IEFYTVMS
IEFZGSTI

1IEFZGST2
IEFACTLK

IEFVJIMP

Figure
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Figure 2-42, Job Termination

INPUT PROCESS I ? , OUTPUT
JcT
' i iti Disposition
= n Process data set dispositions. : Moseages

LCT /

i Deallocation
: B Perform 1/0 device deallocation. Messages
sloT
ucs A
ose n Prepare data sets for writing out.
Extended Description ‘Module Figure Extended Description Module Figure

The Job Terminate Exit routine closes the IEFSD31Q
system message data set, enqueues it and
handles any writing that was done since

the job was interpreted, issues a job-ended

or job-failed message for abnormal ter-
mination, deletes the SYSIN data sets, and
returns control to the initiator. The Exit
routine links to the DSO writer IEFDSOWR)

The Job Disposition and Deallocation rou- 1IEFZGIBI1
tine locates any passed data sets that were
never received. If termination is normal, it
deletes data sets created during the job and
keeps data sets created prior to the job. If
termination is abnormal, it performs the
conditional disposition if specified; other-
wise, it handles disposition processing as
for normal termination.

if DSO is active to write out system mess-
ages.

The Disposition and Deallocation Message IEFZHMSG
routine writes disposition messages to the
system message data set and processes any

pending commands.
The Job Disposition and Deallocation IEFZGJBI
routine performs deallocation.
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Figure 2-43. Writing Job Output (Part 1 of 2)

From .
Bl PROCESSING

OUTPUT B

R INPUT

START - n Control is passed from the initiator to the
Writer ' JEPS monitor following a START writer
Command

command.

Obtain first available work area from chain
and initialize it.

Issue the ATTACH macro to create a writer
subtask.

Work Areas Writer OPENSs the output device.

Dequeue the DSB for the highest priority
job.

Open the SYSOUT data set on SYS1.SYSPOOL.

SN

HO O

SYS1.SYSJOBQE GET a record from SYS1.SYSPOOL.

Issue the PUT macro to the JES access
method (JAM).

Output DSB

H

Writer deletes the DSBs on SYS1.SYSJOBOE
after the last DSB for a class is processed.

The spool space on SYS1.SYSPOOL and the
DER on SYS1.SYSJOBQE are deleted at the
end of output for a job.

SYSOUT Data Set




Extended Description

uofjeod( JO POYIO g UON2Ag

€6

Figure 2-43. (Part 2 of 2)

The JEPS monitor obtains a work area
and initializes it with information in the
initiator parameter area. Validity check
of the user parameters in the writer
procedure is made. Printer, punch, or
tape output is determined.

The JEPS monitor initializes the:

® JECS parameter lists for the nec-
essary parameter lists required for
the writer.

ACB, RPL, and EXLST, which are
required by data management to
pass data to the output device.

CSCB, which is posted for the
CANCEL and writer commands.

® TIOT, which is used by data man-
agement to describe the autput
device.

Extended Description

OPEN is one of six JECS macros issued
by the spool manager to access, retrieve,
open, and close the data sets on

SYS1.SYSPOOL.

The spool manager obtains the buffers

to hold the output data sets and then
deblocks the data. The work area manager
performs the necessary /O operations.

The writer invokes the queue manager to
delete all DSBs for the job class being

processed after the last DSB for a job
class has been processed.

The SYS1.SYSPOOL space associated
with the job is freed after the last data set
for the job has been processed.

Module

IEFSMIFC

IEFSMGET

IEFJESQM

IEFSMCLD
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Figure 2-44. System Restart (Part 1 of 2)
INPUT PROCESS : OUTPUT

Obtain storage for system restart work area

1
/ and tables. Top-of-Queue Pointer
Operator Read QCRs to find enqueued entries on -

Command the ]Ob queue, Table B

Operator enters SET command n Read LTHs in sequence and build Table A.
: E . .
with Qf 4  Zero Table A entries corresponding to free
tracks and enqueued entries. Table A
SYS1.SYSJOBQE s
5 Initialize JOBQ scan control table, -
Qcr .
u Construct Table C to contain non-output
entries. Table C
N
LTH 7 Use pointer in Table C to read SCD and
N recover SYSOUT logical tracks not yet

enqueued.

8 Use nn pointers in remaining Table A
entries to assign logical tracks to free
track queue.

il

LCT

Determine the point at which processing
n stopped for each job between interpretation
and termination.

10 Construct the necessary tables and control
blocks for restart.

SYS1.SYSJOBQE
| HOLD Queue ,

N 7]

1 Enqueue all jobs to be restarted to HOLD
queue on SYS1.SYSJOBQE.

12 Construct internal START command to
restart reader.

m Return to queue manager.
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Figure 2-44. (Part 2 of 2)
Extended Description

The top-of-queue pointer is extracted from
each QCR to build Table B. ’

Convert each two-byte pointer (in nn format)
in the LTH to a relative address and place it
in Table A.

Scan Table A to determine the status of entries
on the queues. A Table C entry is created for
all non-output queue entries. This includes
incomplete input, dequeued input, enqueued
input, and all HOLD queue entries.

Module

IEFSD300

IEFSD300

IEFSD300

Figure

Extended Description

Link to termination to determine the point at
which processing stopped. The alias name used
by system restart is IEFW42SD.

Issue the MGCR macro to schedule execution
of the restart reader if the job is eligible for

restart; otherwise, enqueue SYSOUT for the
job if it is not restarted.

Module

IEFSD42Q

IEFVSDRA

Figure
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Figure 2-45. Scheduler Automatic Step Restart (Part 1 of 2)

INPUT

WTOR

SYS1.8YSJOBQ

SYS1.8YSJOBQ

HOLD Queue

SWADS

JCT

Scheduler
Tables for

Dummy Job |-

Scheduler
Tables for
Original Job

Updated
Scheduler
Tables

SWADS

-5 B B -

PROCESS

-t -t
ey -

Obtain storage for work areas and
parameter Lists.

Dequeue abnormally terminated job's
DER from the HOLD queue.

This step is done only when restart is a part
of the system restart procedure.

Open SWADS and the input/output spool

data sets.

Read the JCT from the SWADS.

Create a dummy job and pass it through
the interpreter.

Merge the scheduler tables and write the
updated tables to the SWADS.

Copy updated scheduler tables.
N

OUTPUT

Interprete
Parameter
Area

r

Reinterpretation
Work Area

SYS1.sYSJoBQ

This step is done only when restart is a part
of the system restart procedure.

Close and/or scratch the SWADS.

Write original job’s DER.

- Enqueue job to be restarted on hold or

input queue as specified by the operator.

Delete dummy job. Delete re-interpreted
SYSOUT classes if they exist.

Check command input buffer for more jobs
to be restarted.

Return control to the job selection routines
of the initiator.

Scheduler
Tables for
Dummy Job
SWADS
Updated
Scheduler
Tables
YS1.SYSJOBQE
Updated
Scheduler
Tables
DER
HOLD Queue
Input Queue
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Figure 2-45. (Part 2 of 2)

Extended Description

n The job name of the job to be restarted (in

the CIB) is placed in the reinterpretation
work area.

Convert nn to MBBCCHHR for the DER
and create the QMPA for the SWADS.

The user parameters passed to the inter-

preter are processed and entered in the DER.

The interpreter parameter list is then com-
pleted by supplying pointers to the QMPA
and to the DER, and placing the entry point
for the interpreter to XCTL to the restart
reader routines. A DER is created for a
dummy job and the interpreter constructs
the scheduler tables for the dummy job.

Module

IEFVRRC

IEFVRR1

IEFVRRC

Figure

Extended Description

Table merge routines.
Copy tables
Write and enqueue the DER.

If there are more jobs to be restarted, re-
turn to step 2.

This step is executed only when there are
no more jobs to be restarted.

Module

IEFVRR2

IEFVRR3-

IEFVRR3

IEFVRRC

Figure
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Figure 2-46. Queue Manager

INPUT ] PROCESS

n Requesters pass control to queue manager.

Register 1
Address
Queue manager performs one of the following
functions for requester:
QMPA
: ° ASSIGN/START\]
F Cod
unction Code e WRITE/ASSIGN SYS1.SYSJOBQE
e Convert
® Table Breakup
~ @ READ/WRITE GeTs
® Locate RES&BING
® Enqueue
e Dequeue DEVICE
® Delete (See Figure 2-47)
® Unchain

3 Control returned to requester.

Extended Description Module Figure

Module IEFQMJOI determines the function | IEFQMJO1
to be performed by the queue manager. Re-
quests for queue manager services come
from: Allocation, Data Management, Ini-
tiator, Interpreter, Queue Command, Reader,
Restart, System Log, System Management,
Termination, Warm Start, and the Writer.

ASSIGN/START, ASSIGN

WRITE/ASSIGN, READ/WRITE

DEQUEUE, DELETE

CONVERT, UNCHAIN, TABLE BREAK-UP,
READ/WRITE, LOCATE

IEFQMJIO01
IEFQMJO1
IEFQMJ02

IEFQMJ03
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Figure 2-47. Format of SYS1.SYSJOBQE (Part 1 of 2)

BRHIGHEST ]
PRIORITY e -
SYSIN CLASS A

QUEUE CONTROL
RECORD g .

SYS1.SYSJOBQE

SYSOUT Class A
Queue Control Record

l SYSIN CLASS ¢

LTH

Data Records Job No. 1 (DER, JMR, JACT, SCD, Route Table)

LTH

'Data Records Job No. 2

+—-‘ — — — —

Data Records Last Job Enqueued on Class

LTH
* SYSOUT CLASS ¢
LTH DSBs Job No. 1
LTH DSBs  Job No.2
|

DSBs Last Job AEnqueued on Class
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Figure 2-47. (Part 2 of 2)

SYS1.SYSJOBQE contains records

of the following types:
Queue control records --- 36 bytes
Logical track header
records ------------ 176 bytes
Disk entry records ------ 176 bytes
Job management records - 176 bytes
Data set blocks -------- 176 bytes

SYS1.SYSJOBQE contains 76 work
queues plus additional queues if RTAM
is generated into the system.

2 HOLD queues (one input, one output)
36 output class queues
15 input class queues
22 reserved queues
1 free space queue
1:SYS1.SYSPOOL configuration
control queue

For RTAM:

1 output HOLD queue
36 output class queues § for each QID

The entries on SYS1.SYSJOBQE fall into
two types: input and output. There are 15
input classes and 36 output classes. Each in-
put job or class of output data sets can be
assigned a different or the same priority.

For each class of information residing on
this device there is a Queue Control Record
(QCR). The QCR points to the last LTH of
the highest priority entry on the single queue
it-controls. The QCR also contains pointers -
to the last LTH of the latest entry on the
queue for each priority from 14 to 0.

The QCR for the free space queue (called
the Master QCR) contains a pointer to the
first available logical track and the number
of available tracks remaining. In addition, it
contains control information for the entire
job queue data set.

The spool configuration QCR contains
the volume serial number of the first vol-
ume of the spool data set. This volume is
the Spool Control Volume and contains
information for the entire spool data set.

Al logical tracks for a job’s input queue
entry are chained together; however, most
jobs have only one logical track. The same
is true for logical tracks for a job output queue
entry. All jobs of the same input job class or
SYSOUT class are chained together.

The disk entry record for input jobs con-
tains a pointer to the job management record
for that job.

Every data set block for an output data set
for a job contains a pointer to the disk entry
record for that job.
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Figure 2-48. JECS Overview (Part 1 of 2)

INPUT B

Input request for JECS services
via IEFSMREQ linkage macro.

Modules outside of JECS that
interface directly with work
area allocation.

SPOOL MANAGER

(see Figure 2-49)

Spools data sets to SYS1.SYSPOOL and
interfaces directly with

BUFFER MANAGER:
Maintains buffers on spool device (see

‘Figure 2-50).

WORK AREA MANAGER:
Perform 1/O operations on spool device

{see Figure 2-51).

WORK AREA ALLOCATION:
suballocates work space on spool device
(see Figure 2-52).

OUTPUT

SYS1.SYSPOOL

Data

N

Data
\Sit—-—/

Data

N
N~




Figure 2-48. (Part 2 of 2)

Extended Description Module Figure

Module Figure Extended Description
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The spool manager handles sequential data
on a logical record basis. The data sets han-
dled include job control language text, in-
core input data, procedures (from private
libraries), system messages, and spooled data
sets. The spool manager consists of six mac-
ros to perform the following functions:

OPEN Search the Spool Usage
Table for job ID.

GET Assign buffers for data,
retrieve records from
SYS1.SYSPOOL and move
alogical record into user’s
buffer.

Assign buffers for data,
move user data to buffer,
and write buffer to
SYS1.SYSPOOL.

IEFSMODS

IEFSMGET

IEFSMPUT

CLOSE OPEN  Checkpoint and free the job-
DICTIONARY cylinder map and data set
dictionary.

END DATA Update data set dictionary

SET entry, write out any partial
buffers to SYS1.SYSPOOL,
return buffers to pool, and
record SMF statistics.

REPOSITION
DATA SET

Assign buffer for request,
read buffer, and reset tables.

Work area allocation also maintains both

the master and job cylinder maps for
SYS1.SYSPOOL. The following VS1 compo-
nents interface directly with work area alloca-
tion to maintain these maps: termination,
initiator, interpreter, JES readers and writers,
direct system output, express cancel, and MSI
restart.

IEFSMCLD

IEFSMEND

IEFSMREP
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Figure 2-49. Spool Manager

SYS1.SYSPOOL
Mcm

Jcm

DSD

OPEN data set.

SUTBL

GET data records.

PUT and WRITE data
records.

END data set. SYS1.8YSPOOL

McMl aem

CLOSE DSD.
DSD

n REPOSITION data set.

*These numbers do not indicate a chronologica

order.

Extended Description Module

Search the SUTBL for the job’s identification. IEFSMODS
Read the DSD from SYS1.SYSPOOL, if a TTR
was passed in the RPL; otherwise, get storage
for the DSD and the CWA and initialize the
DSD and the LRCB.

Obtain a buffer to store data retrieved from IEFSMGET
SYS1.SYSPOOL. Unblock records and pass
them to requester.

IEFSMPUT

Obtain a buffer to store data passed by the
requester and fill buffers requesting allocation
of a logical cylinder on DASD. Write buffers to
the allocated cylinder.

Module

Figure Extended Description

n Update the DSD entry and return any buffers IEFSMEND
the user may have to buffer management. Free
the CWA and record SMF statistics.
a Checkpoint the internal spool tables reflecting | IEFSMCLD
the user’s job and then release these tables.
Checkpoint the MCM, JCM, and the DSD.

Issue a FREEMAIN for the JCM and DSD.
IEFSMREP

Obtain a buffer and restart a checkpointed
job by positioning the data set to a point where
the checkpoint was taken.
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Figure 2-50. Buffer Manager (Part 1 of 2)

PROCESS B - ‘ OUTPUT

Spoo!
Manager
Request

GETBUF

Build parameter list and branch
to GETBUF or PUTBUF.

n_ Maintain status of buffers in pool.
GETBUF Parameter List

0

Requester Flags' | Reserved:
1D
. . 4
n Assign buffers to spool manager when Buffer Address Pointer
8
requested. LRCB Address

12

Reserved

™

GETBUF Parameter List

0
Requester | Flags| Reserved . Buffer Usage Table
. ID 3 Create buffer usage table entry. ‘ X1" Buffer Assign
Buffer Address Pointer X'0’ Buffer Available
8
LRCB Address
12
Reserved
PUTBUF Parameter List
0
PUTBUF Parameter List PUTBUF Requester ID I Reserved
’ 4
0 Buffer Address Pointer
Requester 1D | Reserved 4 Return buffers to pool o/ 8
™ ECB
Buffer Address Pointer 12
8 Reserved
ECB
12 Reserved

Clear the buffer usage table entry mak-
ing it free for re-assignment.
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Figure 2-50. (Part 2 of 2)

Extended Description

The buffer pool is located in the JES control

program area. The user can specify the num-
ber of buffers as a SYSGEN option or by
specifying a NUMBUFS parameter for
SYS1.PARMLIB. The number of buffers can
be changed at IPL time via the SET command.
The size of the buffers is specified at SYSGEN
time. The minimum size is 436 bytes.

When the spool manager requires a buf-
fer, the buffer address pointer in the
GETBUF parameter list specifies the
address of an available buffer. When
the buffer is no longer required, the
address pointer in the PUTBUF pa-
rameter list specifies the address of

the buffer to be returned to the pool.

Module

TEFBMGET
IEFBMPUT

Figure
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Figure 2-51. Work Area Manager (Part 1 of 4)

INPUT

Work area Allocation

Spool Manager

Work area Manager

OPEN Parameter List
Dec

Operation Code

WAMWA Pointer
Data Set ID

)

CLOSE Parameter List |

0

Operation Code

4 Work area Address

Dec

READ/WRITE
Parameter List

Dec

WAMDA |

0

OP Code

vCB1

Pointer to

Work area
Address

VvCB
Dec

Data Address Pointer to
next VCB

DASD Address| 8

(JECS TTRL) Pointer to

DCB

TT

Low JECS

TT

High JECS

Work area Manager
Initiation

One call per IPL -
Register 1 points to
[32-byte area to receive

vector table.

[
|

PROCESS

1 A request causes one of the following
processes depending on the operation
code.

OPEN: Opens a data set on SYS1.SYSPOOL.
Initialize WAMWA with basic I0B.

a CLOSE: Invalidate the WAMWA.

) READ/WRITE: Causes data to be moved to
or from the existing data

=

SYS1.SYSPOOL )

Input JCL

Private Procedures

SYSIN Data Sets
SYSQ UT Data Sets

System Messages

System Log

sets.

5 The pointer to the WAM data area is
initialized for subsequent requests.

Ne—

SYS1.SYSPOOL =110 10

volumes.

WAMWA

VCB Pointer

Data Address

Sector Argument
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Figure 2-51. (Part 2 of 4)

Extended Description

If end of work area is above “virtual equals
real” line, ensure that CCWs within the work
area do not overflow a page. For overflow
conditions, a remote work area is provided
in SQS space. WAMWA is initialized with
basic 10B,

If there is a remote work area, the storage
used is freed. The pointers to all existing
work areas are reset so that subsequent
read or write requests will not be executed.

READ/WRITE Functions:

© The spool configuration is made up of
from one to ten volumes each of which
contains aSYS1.SYSPOOL data set.
Associated with each volume is a
volume control block (VCB). JECS

TTs represent a track displacement
into the spool configuration. Each
VCB contains the JECS TT range
for its respective volume
(IEFVCBLT ~low JECS TT on
the volume; IEFVCBHT - high
JECS TT on the volume). .

Using the input DASD address
(JECS TT), the correct VCB is
found and left in WAMWA. The
pointer to the DCB, which is
found in the VCB, is placed into
the I0B.

Set the IOB start pointer (points
to start of CCW chain) to either
the set sector CCW (for RPS
devices) or the search CCW.

Module

IEFWAMGR

IEFWAMGR

Figure

Extended Description

® The JECS TTRL has the following for-
mat:
TT - two byte JECS TT, the track
displacement into the spool
configuration.

R - one byte record number

L - one byte logical record number
(used by spool management to
access data within a buffer).

Convert the JECS TTRL to a DASD
TTRL as follows:

TT =JECS TT ~ IEFVCBTT
R =R (no change)
L=0

Convert the DASD TTRL to absolute
disk address by using the relative address
convert routine (CVTPCNVT).

For RPS devices, the R is an index into the

sector table pointed at by the VCB
(IEFVCBSC). The sector argument
associated with R is moved into WAMWA.

® If READ/WRITE is for less than buffer
size, flag work area for channel end ap-
pendage.

Set data length in READ/WRITE CCW
and data pointer in work area for page
fix routine.

® Issue SVC 114 via EXCPVR macro.

® Return to requester.

Module

Figure
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Figure 2-51. (Part 3 of 4)

INPUT PROCESS

10S branches to appen-
dages (via AVT pointers
addressable from DEB).
The appendage code and
tables are located in fix-
ed SQS. See Figure 2-54.

WAMWA

WORKAREA MANAGER (APPENDAGES)

0 Passback *

ECB

n Page Fix Appendage.

10B

VCB pointer

Data pointer

u Start 1/0O Appendage.

Reserved

Sector argument
if RPS device

Work area for
fix/unfix list
and IDA

a Channel End Appendage.

Time stamp

u Abnormal End Appendage.

* Passback and ECB are in front
of 10B unless WAMWA is remote.
In either case, ECB pointer in |10B
is used to address passback and ECB.

** Register 2 points to {0B.
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Figure 2-51. (Part 4 of 4)

Extended Description

FIX/UNFIX pages that contain the work area

manager work area (WAMWA) and I/O buffer.
The FIX/UNFIX list is built in WAMWA. The

page fix appendage takes the time stamp and
saves it in the WAMWA.

Translate CCWs and build indirect address

list (IDA) in WAMWA.

Calculate the time increment from the first
entry to page fix to channel end and add it to
the accumulator in VCB (see Figure 2-52).

Increment EXCPVR counter in VCB.

Module

IEFWAMAP

IEFWAMAP

IEFWAMAP

Figure

Exten

ded Description

Detect any short READ/WRITE request so
that abnormal end appendage is not entered.

For a permanent I/O error, the sense bits in
the IOB are tested for data check, data check
in count area, or track overrun, and a bit in
passback is set so that the caller will interface
with work area allocation to delete the logical

cylinder causing the error.

Module

IEFWAMGR

Figure
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I Figure 2-562, Work Area Allocation (Part 1 of 3)

INPUTR PROCESS HEE I T ~ OUTPUTIR

System L\ Allocate space .
R
e V n for data sets on SYSIN/SYSOUT ’ SYSIN DATA SET

data sets.

, < |SYsouT DATA SET
u Close job and ) ~—
master cylinder Data Set Recreated

map. at Warm Start

N—

JOoB ) . Job Cylinder Map
Termination B Delete space
C

on SYS1.SYSPOOL. N

Cylinders
No Longer
Required

Spool
Manger

0O ® >

l

Defective Tracks
causing permanent
1/O Error.

2
certain job cylinder map into storage. i‘z‘i:d Jem
v storage

O N

Job Cylinder

ABCD: Represents a . L map
parameter list which ) 7 \__——/
must be present for

arequest from one
of the above requesters.

Restart Reader n READ/WRITE a

Jes Writer
D
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| Figure 2-52. (Part 2 of 3)
Extended Description

An allocate function suballocates DASD
work space to the logical data sets created by
the spool manager. A specific allocation func-
tion allocates specific space requested if the
space is available. :

A CLOSE function checkpoints the JCM/MCM
and, if indicated, releases the storage occupied
by the JCM.

A DELETE function makes used cylinders
available to the system again for allocation. A
specific DELETE function deletes a specific
logical cylinder from SYS1.SYSPOOL.

A READ function reads the job cylinder map
into storage. A WRITE function writes the job
cylinder map onto DASD.

Module

IEFWAAO1
IEFWAAO3

IEFWAAO02

IEFWAAOQ2
IEFWAAO3

IFFWAAOQ3

Figure
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| Figure 2-52. (3 of 3)

Parameter List for Allocate
and Specific Allocate

Parameter List for Delete/Spe-
cific Delete . :

Operation code X‘01°

Operation code X'04’

Flags: X‘00” Allocate

X‘01’ Specific Allocate

X*‘10’ Obtains core in SQS
for JICM

X‘20’ Spool critical-condi-
tionally allocates a
logical cylinder

X‘40’ Required to checkpoint
JCM, MCM, and allocate
passback

Flags: X‘00’ Delete
X'01’ Specific delete

Reserved

Job Cylinder Map TTRL

Reserved/specific TTRL to delete

Reserved

Request ID passed to Spool Manager at
time Open Data Set.
(See Figure 3-48)

Error passback (see list below)

Reserved

Passback residual number of tracks
available. in allocated logical cylinders

Job Cylinder Map TTRL

Parameter List for READ/WRITE

Current/Specific TTRL
Allocate input-last TTRL used
Allocate passback next TTRL
Allocate specific - specific TTRL

Operation code X‘08’

Passback track capacity (number of
records)

Flags: X‘80’ Read JCM
X‘40’ Write JICM
" (See Figure 349
and 3-50)

Reserved

Error passback (see list below)

Job Cylinder Map TTRL

Reserved

Parameter List for Close
(Checkpoint)

1/0 area pointer for area into which to
read and write

Reserved

Operation code X‘02’

Error passback (see list below)

Flags: X‘10” Release core in SQS for
JCM

X*20’ JCM has increased beyond
buffer size after system
restart

X‘40’ Required to checkpoint
JCM, MCM, and allocate
passback

X‘80° To free JCM space on a
destructive close

(See Figure 3-51)

Reserved

Error Passback Codes and
Meanings

Reserved

Job Cylinder Map TTRL

Reserved

Error Passback (see list below)

Reserved

X'0000° Function successfully per-
formed

X‘8000° Invalid TTRL reference

X‘4000° GETMAIN not satisfied

X‘2000° 1/O error in writing JCM

X*1000° I/O error in reading JCM

X‘0800° Specific allocate cylinders
not available

X‘0200’ Invalid Operation code

X‘0100° Invalid Spool volume con-
control block ID. Internal tables
are destroyed.

X‘0080° JCM dictionary overflow

X'0040’ No spool space available

X‘0020° Spool space critical
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l Figure 2-53. Work Area Manager Initialization (Part 1 of 4)

INPUT PROCESS i i . ‘ Il OUTPUT

Master Scheduler .
Initialization 1 Receive control from master scheduler
(Via link that initialization.

provides a “virtual
equals real”
environment) ~

SYS1.SYSPOOL

Tables
, F—1
TABLE A BUILD/UPDATE tables
IEFCHMCM
JES in SYS1.SYSPOOL and format IEFJESCT
Communication all volumes if SPOOL = (,F) IEFWDA

SYS1.8YSPOOL

TABLE B . ' Table B -
n ‘Format SYS1.SYSPOOL ggta Set
Data Set ‘data sets. Control Block
Control Block &alef./
( sys1.syspooL )
Table F
TABLESA — G 1EFCHMCM _
JESCT .
DSCB Perform system restart processing
QcR | for spool. - =N
IEFSCCR po w
IEFBASEB
IEFCHMCM Tables E, F
IEFSCCR
Tables A — G are IEFCHMCM
described fully on

part 3 of this chart.
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| Figure 2-53. (Part 2 of 4)
Extended Description

Moves WAM tables and I/O appendage code
to fixed SQS.

The SYS1.SYSPOOL data sets are formatted
based on the following tests:
a. If SPOOL = (,F), format all volumes,

b. Otherwise, read DSCB for each volume

and test for a need to format.
1

The following steps are necessary to perform
a system restart:

a. Tables A - E are required to verify that
the necessary volumes are mounted and
correctly formatted.

Module

IEFWAMAP

IEFWAMIN

Figure

Extended Description

b. Tables D and E are required to verify
VOLID of SYS1.SYSJOBQE.

¢. Table F (IEFCHMCM) will update the
MCMs in storage with the checkpointed
MCM. The output is Table F.

d. Checkpoint work area manager tables
required for system restart.

Module

IEFWAMIN

Figure
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l Figure 2-53. (Part 3 of 4)

TABLE 1 (Input Only)

TABLE 2 (Input Only)

TABLE 5 (Input/Output)

TABLE 6 (Input/Output)

IEFJESCT: JES Communication Table
(In storage via CVT)

Displacement

DSCB: Data Set Control
Block (read from

IEFSCCR:  Spool Control Con-
figuration Record

IEFCHMCM: Checkpointed MCM
(rcad from SCCV).

X430 JESUNT], high-order bit
ON implies spool = (,f)
was specificd. Low order
3 bytes point to

JESUNITS.
X3C JESBFSIZ, sysgen/
JESPARMS buffer size.
X‘60’ JESSMNBR, number of

JCM pointer entries to be
provided in IEFWDA.

X'62’ JESUNITS* up to 10
ordered pairs of
(VOLID, UCBPTR)
such that if UCBPTR=0,
volume is not mounted.

X‘B2’ JESUNTDL Table
delimiter

VTOC for each VCL in SC). (read from record 1).
Displacement
Displacement Displacement
X'00’ CHMCMID, identifier for

X'56’ DS1BLK]1, contains buf- X‘'00’ SVOLIDS, space for 10 Master Cylinder Map
fer size if data is format- ficlds of 7 bytes cach. X‘'04° Disk address of check-
ted. Lach field contains an pointed MCM

ordered pair (VOLID,

X'62’ DS1LSTAR, first two BUFFER/TRACK). X'08’ CHMCMTHR, percent of al-
bytes indicate if .data set located logical cylinders
is formatted. Third byte X'46° QVOLID, volume ID of for next warning mes-
gives buffers per track. SYS1.SYSJOBQE. sage.

X'69’ DSI1EXT]I, extent infor- X4c TTRMCM, TTR pointer X‘0A° CHMCMCTR number
mation used to read re- to checkpoint MCM. of allocated logical cylinders,
cords from
SYS1.SYSJOBQE. X50° TTRLAST, TTR pointer Xxoc’ Rescrved

to next available record
on SCCV. X'0E’ MCM bits

TABLE 3 (Input Only) X's4’ BUFFERSZ, size of buf- e

fer.

QCR: Queue Control Record
(nn = 56 read from X'58° LCYLCNT, number of TABLE 7 linput/Qutput]

SYS1.SYSJOBQE).

Displacement

logical cylinders.

X‘08’ Volume ID of SCCV

X'sC MCMLENGT, size of
checkpoint MCM (includ-
ing header).

IEFJESCT: JES Control Table

TABLE 4 (Input Only)

IEFBASEB (in storage via CVT)

Displacement

X10” BAQ, UCB pointer to
volume containing
SYS1.SYSJOBQE.

X18’ BACYV, high bit indicates
warm start.

Displacement

X224 JESWAMDA, pointer to
IEFWCA.

X'3A° JESJOBCM, MCM length

(including header).

X3C JESBFSIZ, reset if
spool = (,f) was specified
and input size exceeds
track capacity for a
volume.

X'62’ JESUNITS, reset with
(VOLID/UCBPTR) pairs
for volumes added at
warm start.
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I Figure 2-53. (Part 4 of 4)

TABLE 8 (Output Only)

TABLE 9 (Output Only)

TABLE 9 Cont’d (Output Only)

X26’ IEFVCBHT, upper JES
TT.

X28 IEFVCBTC, tracks per
logical cylinder.

X229 IEFVCBPC, tracks per
physical cylinder.

X2A° IEFVCBBT, buffers per
track.

I IEFWDA: IEFVCB (one for each spool volume).
DISP DISP
X‘'00 1IEFWDAVB, pointer to X00° IEFVCBCH, pointer to
first VCB. next VCB and 0 for last
VCB.
X‘04° IFFWDARK, device rank
chain header set to 0. X'04 IEFVCBRC, pointer to
next VCB in device rank
X008’ IEFWDACN, allocation chain.
chain request header set to
0. X'08’ IEFVCBIO, pointer to DCB
for the volume.
Xx'oc’ IEFWDAWM, pointer to
work area manager inter- xoc’ IEFVCBUB, pointer to UCB
face area. for the volume.
X‘10° IEFWDAMC, checkpointed X110 IEFVCBSC, for RPS de-
MCM storage address. vice, pointer to associated
sector table, 0 for one RPS
X‘14’ IEFWDAMD, checkpointed device.
MCM TTB.
X‘14° IEFVCBTM, average
X118’ IFFWDAMR, resident MCM EXCPVR time set to 0.
storage address.
X‘18’ IEFVCBTS, time accumu-
X1c IFFWDAIOQ, pointer to lator set to zero.
1/O work buffer.
X‘1C IEFVCEEX, EXCPVR
X220 IEFWDACC, total number counter.
of logical cylinders.
X220’ IEFVCBLD, lower bit
X24° IFFWDATT, highest TT displacement into MCM.
for SC.
X222’ IEFVCBHD, upper bit
X28° Reserved. displacement into MCM.
X30° JESSMNBR, variable num- X224 IEFVCBLT, lower JES
ber of JCM pointers, storage TT.
address and disk address for
each, (Continued)
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Figure 2-54. Work Area Manager Appendage Initialization Processing

INPUT

IEFWAMAP

Tables and appendages
to be moved to fixed
sas.

PROCESS

Work area manager VCBs, DCBs,
DEBs, AVT, and sector tables are
moved into fixed SQS and all nec-
essary adcons are relocated.

Register 15

Pointer to fixed
SQS area

0if GETMAIN
for SQS failed.
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| Figure 2-55. Format of SYS1.8YSPOOL

First
Allotted
Track
Input

First
Allotted
Track
Output

First

Allotted

Track

Job Cylinder
Map

Data Set
Dictionary

)

SYS1.SYSPOOL

Track 1

First
Allotted
Track

Output Class
Job Cylinder
Map

Data Set
Dictionary

Input Class  INEE——

Track 1

Track 2

Track 2

JOB CYLINDER MAP

DATA SET DICTIONARY

o JCL DATA SET ]

| SYSIN DATA 1 ]

PROCEDURE DATA SET

JCL DATA SET |

L | THIRD INPUT DATA SET DICTIONARY |

I JOB CYLINDER MAP |

DATA SET DICTIONARY 1

1] SYSTEM MESSAGE 1 ]
E L SYSOUT DATA 1 ]
] SYSTEM MESSAGE 1|
gy e ———
_________ ]
Ei—;—____ ——_—__1
- - - _"_"_"1

L THIRD OUTPUT DATA SET DICTIONARY ]

A job cylinder map record is
required for each logical input
and output data set per job. It
is also required for special data
sets.

A data set dictionary is re-
quired for each twelve spooled
segments of a job data set. All
DSD segments are chained to-
gether. There are two DSD chains
for each job: one for input and
the other for output. Input data
sets consist of job control lan-
guage, procedure library state-
ments, and SYSIN data. Output
data sets consist of SYSOUT and
system message data sets.

SYS1.SYSPOOL contains the
buffer size record for input and
output data sets.

This data set is a system data set
and contains spooled sequential
data and control information
written by the spool manager. DASD
work area space on this data set
is allocated by DASD work area
allocation. Both the spool man-
ager and DASD work area man-
ager are a part of the job entry
central services of JES.
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l Figure 2-566. Communications Overview

Communications
Overview
Communications Command Write-To-
Task Processing System Log Programmer
' Figure 2-57 Figure 2-62 Figure 265 Figure 2-69
COMTASK COMTASK svC 34 Master Scheduler Initializing Writing Records Switching the Log Data
Posting Processing Command Processing Command Processing the to the Set and Suspending
System Log Log Data Set the System Log
I Figure 258 Figure 2.59 Figure 2-63 Figure 2-64 " Figure 2-66 Figure 2-67 Figure 2-68
DIDOCS BTAM
Processing Processing
I Figure 261 . Figure 2-60
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| Figure 2-57. COMTASK Overview (Part 1 of 2)

OUTPUT

INTERRUPTS

Attention and
1/0 Complete
(Input/Output)

Operator

n Determines type of interrupt.

n Performs required function.

External
Interrupt

Machine
Check

Messages
Deleted

DOM
(svc 87)

Console
Switch

Alternate

WTO/WTOR
(sVvC 35)




| Figure 2-67. (Part 2 of 2)

Extended Description Module - Figure Extended Description Module _ Figure
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The Communications Task (COMTASK) han-
dles communications between the operator(s).

and the system. The types of communication
that COMTASK handles are:

® Input to the system in the form of oper-
ator commands issued from a console.

@ Output to the operator caused by the
Write-To-Operator (WTO), Write-To-
Operator-With-Reply (WTOR), and the
Delete-Operator-Message (DOM) macro
instructions.

.® External interrupts, which are caused by

the operator pressing the Interrupt key on
the operator control panel. This causes a
console switch from a primary console to
its alternate.

® Automatic console switching from a pri-
mary console to its alternate when an
unrecoverable I/O error occurs on the
primary console, or as a result of a VARY
command.

The COMTASK is an interrupt-driven system
task. It has its own TCB, created at system
generation time.

Multiple Console Support (MCS) is an option
that supports up to 32 consoles. With MCS,
messages can be routed to up to 16 different
functional areas, according to the type of in-
formation in the message.

Device Independent Display Operator Con-
sole Support (DIDOCS) is also an option of
the control program. It provides uniform

operator console services for the:

@ 2250 Display Unit, Models I or 3

@ 2260 Display Station, Model 1 with 2848
Display Control or Model 3

® 3158 Display Console in 3215 mode and
ANR (3277) mode

® 3277 Display Station, Model 2
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l Figure 2-58. COMTASK Posting (Part 1 of 2)

PROCESS

INTERRUPTS
1 Determine type of interruption.

Attention and
1/0 Complete
{Input/Output)

2 Do any preliminary interrupt processing re-
quired, depending on the type of interrupt.

External
Interrupt

u Post an ECB in the UCM to
tell the COMTASK router
what processor to call.

4 Return control to the dispatcher.

bDomM
isvc8?)

WTO/WTOR
(SvC 35)

OUTPUT
ucm

UCMRECB

UCMXECB

UCMAECB

UCMOECB

UCMDECB

UCMNPECB

1/0O Completion

ECBs

UCME

UCME

see

‘WQE

ORE

WQE |_ ORE

WQE ORE

DQE

DQE
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| Figure 2-58. (Part 2 of 2)
Extended Description

When an operator presses the correct key (s)
on his console, he informs the system that he
wants to enter some input from his console.
This function is called Attention. It causes an
1/0 interrupt that informs COMTASK, which
console had the Attention. COMTASK, in a
module appended to I10S, sets the attention
indicator in the UCB for the console and posts
UCMAECB.

When the input and output operations are
complete, an I/O interrupt occurs, causing
10S to post the console’s corresponding 1/0
completion ECB.

When the CPU has a detectable error, a ma-
chine check interrupt occurs. This causes
UCMRECB to be posted. See the RMS logic
manual listed in Preface for details.

Module

IEECVCRA

Extended Description

When the operator presses the Interrupt key
on the CPU, it causes an external interrupt.
IEECVCRX, a COMTASK module resident
in real storage, posts UCMXECB.

WTO and WTOR macros issue SVC 35,
causing an SVC interrupt which calls
COMTASK transient modules. Output
messages are transferred to a Write Queue
Element (WQE) and UCMOECB is posted
For WTOR, an Operator Reply Element
(ORE) is associated with the WQE for the
reply. For RES messages, a buffer para-
meter list (BPL) is built for communica-
tion with RTAM. Messages with routing
code 11 are passed to the Write-To-Pro-
grammer module. (See Figure 2-68.)

A DOM macro issues an SVC 87, which
builds or adds to a list of display operator

messages to be deleted and posts UCMDECB.

Module

IEECVCRX

IEEMFWTO
(MLWTOs)
IEECVML3
IEECVMLS
IEECVML6
IEECVML7

IEFWTPOO
IEECXDOM

Figure
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| Figure 2-59. COMTASK Processing (Part 1 of 2)

INPUT PROCESS - T OUTPUT
ucMm
Messages to Operator
UCME n Determine type of interruption.
UCME n Pass control to the correct routine to service |
° the interrupt Dessages
[ ]
' e COMTASK Processors
or ~
wae [ ORE e Master Scheduler Command Processors Z
. or
WQE ORE
WQE v o RMS Processor
Master
DQE

DQE Console
Switch

Alternate
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| Figure 2-59. (Part 2 of 2)

Extended Description

When an ECB is posted, COMTASK becomes
a ready task. It receives control from the dis-
patcher when it becomes the highest priority
task in the system.

The router module uses the ECBs pointed to
by the Event Indication List (EIL), in the
Unit Control Module (UCM), to determine
the cause of entry. It passes control to a ser-
vice module. The ECBs are examined by the
router in the order: RMS, external, attention;
1/0, WTO, and DOM. NIP hardcopy mes-
sages are written only once after NIP, if the
NIP Hardcopy ECB is posted. Initialization
occurs at master scheduler initialization time.

COMTASK uses the following routines to ser-
vice interruptions.

The nonexecutable, pageable UCM contains
storage areas, pointers, and the event con-
trol blocks.

The pageable router receives control when
one of the ECBs in the UCM is posted. It
issues a WAIT macro instruction specifying
a list of addresses (EIL) of the ECBs. It
passes control to other COMTASK modules
to service the interruptions and to manage
communication task queues.

DOM service indicates that specified operator
messages can be deleted.

Device service consolidates system queues or
passes control through the Mini-Router to’
appropriate device processor modules. These
modules perform read, write, open, and -

Module

IEECMAWR

IEECVCTI

IEEUCMC

IEECMAWR

IEECMDOM

IEECMDSV

Figure

Extended Description

close functions, and any special services re-
quired by a particular device (such as a light-
pen attention on a 2250). The processor
modules are summarized in this chart:

PROCESSOR| OPEN/CLOSE
MODULE MODULE

IEECMPMX | IEECVOCX

DEVICE

Printer/
Keyboard

Printer | IEECMPMP | IEECMOCP

[EECMPMC

Card IEECVOCC

Reader

2740 IEEC2740 | IEEC2740

Console

DIDOCS
devices

IGC5107B | IGC5GO7B

WTO service queues WQEs to console output
queues. -

The 2740 processor performs OPEN and
CLOSE, READ and WRITE, using BTAM
modules.

The Mini-Router receives control as a result
of an SVC 72 issued by IEECMAWR,

SVC 72 causes an SVRB to be built for the
execution of the device processors and other
transient COMTASK modules. '

Console-switch routines switch consoles as a
result of an external interruption, an unrecov-
erable I/O error, or a VARY command.

The NIP message buffer writer writes mes-
sages from the buffer created by the Nucleus
Initialization Program.

IEECMDOM, IEECMDSV, or IEEC2740. This | -

Module

IEECMWSV

1EEC2740

IEECMCTR

IEECLCTX

IEECMWTL

Figure

3-116
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| Figure 2-60. BTAM 2740 Console Processing (Part 1 of 2)

PROCESS
2740 Processing includes these functions:

> n * OPEN processing.

INPUT
ucm DCB.
UCM. pcB
UcMm Input

Buffer

B}  cLosE processing.

L 4

n READ processing.

-

n WRITE processing.

<V

|
|
|
|
|

> B Error recovery.

* These numbers do not represent a
chronological order.
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| Figure 2-60. (Part 2 of 2)
Extended Description

OPEN is performed when the 2740 Device
Support Processor gains control with OPEN
indicated in the console’s entry in the UCM

as a result of a VARY CONSOLE command.
At this time IEEC2740 places the console’s
ECB in the console ECB list, chains the DEB
to the COMTASK TCB, obtains buffers,
initializes the IRB and IQE for OLT, initializes
the AVT, and finds the addresses of the BTAM
modules via LOAD macro instructions. The
line to the 2740 is initialized, and, if ini-
tialization is successful, the UCM entry is set
to indicate that the 2740 console is open and
active. When the channel program completes,
a WRITE operation starts if an output mes-
sage is available. Otherwise, a READ operation
starts.

CLOSE is performed when the UCM entry
indicates CLOSE pending, as a result of a
VARY OFFLINE command or a console
switch, and when activity at the 2740 console
has quiesced. IEEC2740 removes the ECB
from the ECB list, and the DEB from the
DEB chain of the TCB; it deallocates the
UCB, and sets the UCM entry to indicate
that the console is closed and inactive.

The BTAM modules are deleted.

Module

IEEC2740

1IEEC2740

Figure

Extended Description

A READ operation is initiated when a pre-
vious I/O operation completes and there is
nothing on the output message queue to be
written. A READ operation can be forced,
even with active output queue entries pres-
ent, if the previous I/O operation was a
WRITE during which the 2740 console oper-
ator pressed the BID key. When a READ com-
pletes successfully, the message received is
sent to the master scheduler command pro-
cesscrs via SVC 34.

A WRITE operation is initiated when a pre-
vious I/O operation completes, and an active
entry exists on the output message queue.

If an I/O operation cannot be started, or if an
unrecoverable line error occurs, the console
switch routine (SVC 72) assigns the failing
console’s functions (and unwritten messages)
to its alternate. After SVC 72 returns control,
the failing console is closed.

Module

IGGO19MA

IGGOISMA

Figure
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| Figure 2-61. DIDOCS Processing (Part 1 of 2)

PROCESS Il o ]

<~

n' Determine cause of entry.

n Process the request.

INPUT
Attention DOM
WTO(R) /o
Completion
Console Ti
Switch fmer
UCM DCM
? 10Bs
UCB —
WQEs
| cxsa.
Screen
DCM - Image
Buffer

u Perform 1/0O if necessary.

OUTPUT

DCM

Screen
Image
Buffer

\/&,
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| Figure 2-61. (Part 2 of 2)
Extended Description

Device Independent Display Operator Console
Support (DIDOCS) takes advantage of device-
dependent features of each display device,
such as the use of the light pen on the 2250
for message deletion. The DIDOCS processor
receives control from MCS when one of these
events occurs for a display console:

An attention caused by the operator.

Console switching

1/0 completion

A WTO, WTOR, or command

A Delete Operator Messages (DOM)
request

Messages to be displayed
A timer interruption
Status display on the queue

The DIDOCS support routines provide these
functions:

® Interface between MCS and support
routines

® Open/Close for display console devices

® Device I/0O processing

Module

IGC5107B

IGC5107B

IGC5GO7B

IGC5PQ7B
IGCSQO07B

IGC5R07B

Figure

Extended Description

Asynchronous error processing

Message display
Message deletion
Roll mode
Command processing

Light Pen/Cursor support
CONTROL command display

Timer

Device 1/O routines handle input/output op-
erations for the:

e 2250 Display Unit, Models 1 and_3

e 2260 Display Station, Model 1 with
2848 Display Control, or Model 3

These routines build and execute the CCWs
needed for reading manual input or input from
the entry area, writing and erasing the screen,
inserting the cursor, and sounding the alarm.

Module

1GC5C07B

1GC5207B
IGC5307B
IGC5A07B
IGC5607B
1IGC5707B
1GC5807B
IGC5907B
IGC5J07B

1GC5407B
IGCSF07B
IGC5NO7B
1GC5007B

IGC5S07B
IGC5K07B

IGC5P07B
1GC5Q07B

Figure .



o180 juswsfeuey qor SA/SO  PET

I Figure 2-62. Command Processing Overview (Part 1 of 2)

INPUT

Command Text
and Length

Extended Description

Control passes to the command scheduling
routines via SVC 34. When control is passed,
register 1 points to the command input buf-
fer (CIB) and register O identifies the source
of the command.

Lowercase letters enclosed in apostrophes are
not translated.

In systems with MCS, if the command is added
to the hardcopy log, the router issues a WTO
with the MCSFLAG=HRDCPY parameter and
updates the Extended Save Area (XSA) with
the contents of register 0, as follows.

XSA Field

Register 0 | Value Stored

-contents of ucMI
register 0

X‘80’ and con- | UCMI
tents of MIWA

register O

positive

negative

PROCESS

Translate lowercase letters to upper case.

Determine hardcopy support and issue
Q-to-hardcopy if necessary.

Identify command verb and

verify the authority of the source to
issue the command. '

Route the command to the correct
processor for processing.

Module
IEE0403D

IEE0403D

Extended Description

The router routine uses the command verb to
find the corresponding verb table entry. If
there is no entry, an error message is issued.
The verb table contains a list of all the com-
mand verbs, command abbreviations, their
codes, and their command authority.

If a command is issued from an unauthorized
source, an error message is issued.

If the command is valid, the SVC 34 router

! n then passes control to the appropriate pro-

cessor to perform the function (see Part 2
of this figure).

Module
IEE0403D

IEE0403D

Figure
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| Figure 2-62. (Part 2 of 2)

SVC 34 Command

Command Processor Module Functiona! Flow Figure Number
CANCEL IEE3703D 368, 3-59
CONTROL IEE7503D 3-60
DEFINE IEESD571 361
DISPLAY IEE3503D 3-62
DISPLAY RT IEE8803D 3-63
DISPLAY U 1EE20110 3-64

DUMP IEE60110 367

HALT IEE1403D 3-68

HOLD IEE3505D 3-69
LISTBC IEELIST 3-70

LOG IEE1603D 3-71
LOGOFF IEE8703D 3-72
LOGON IEELGON 3-73

MODE IGF2603D 3-74
MODIFY IEE4503D 3-75
MONITOR IEE7103D 3-76
MOUNT IEE1903D 3-77
MSGRT |EE6303D 3-78
RELEASE IEE3503D 3-79

REPLY IEETAQ3D 3-80

RESET IEE3503D 3-81

ROUTE IEERTE 3-82

SEND IEEVSEND 3-83, 3-84, 3-85, 3-86, 3-87
SET |IEE0603D 3-88
START IEE1903D 3-89

STOP IEE4503D 390
STOPMN |EE4503D 391

SWAP IGF2503D 392,393
SWITCH IEE1403D 3-94
UNLOAD IEE1103D 395

VARY |IEE3203D 3-96, 3-97, 3-98, 3-99, 3-100, 3-101
WRITELOG IEE1603D 3-102, 3-103
WRITER IEE9903D 3-104
Message Module |IEEQ503D 3-105
Queue Alter Routines 3-106
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I Figure 2-63. SVC 34 Command Processing

INPUT PROCESS I s S e O RS OUTPUT MEDEESrasnaa

n Initialize command processing.

Console
Commands
SVC 34 Commands
. Master Scheduler
Commands
) . P Messages to
Operator
2 Complete command execution ) )
Extended Description Module Figure

The SVC 34 processor first determines

" why its services were requested by
examining the contents of Registers O
and 1. If register 1 is greater than zero, it
was invoked to process a command; if
zero, it was entered for CIB or CSCB
manipulation. Each command is passed
to the correct processor. If it is a command

to be processed by the master scheduler, the
processor builds and chains a Command
Scheduling Control Block (CSCB) and passes
control to the master-scheduler routines.

A CSCB is also created for the MOUNT and
START commands.
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I Figure 2-64. Master Scheduler Command Processing

INPUT

Console
Commands

Extended Description

The operator commands processed by the mas-

ter scheduler are:

CANCEL (ajob on a queue)
DEFINE

DISPLAY

DISPLAY ACTIVE

HALT

HOLD

MONITOR ACTIVE
RELEASE

RESET

SWITCH

The command processing routine builds and
chains a CSCB containing the command image.

2 PROCESS

Module

IEE3703D
IEESD571
1EE3503D
IEESD566
1EE1403D
1EE3503D
IEESD566
IEE3503D
IEE3503D
1EE1403D

Figure

Extended Description

N OUTPUT

Receives control from an SVC 34
command processing routine.

Console Messages
to Operator

The queue manipulation routines
continue processing the command.

The queue alter routines complete the
command processing as follows:

The queue command processor receives con-
trol from the Master Scheduler Resident Wait/
Router module (IEECIR51).

The command syntax is checked.

The validity of the unit is checked, if nec-
essary.

The queues are searched for the job by
reading the QCRs and the LTHs.

The job is dequeued and enqueued as
necessary, or canceled.

For DEFINE commands, IEESD571 sets
a bit in the MSRDA and passes control to
the DEFINE command processors.

TS e

Module

IEESD561

IEESDS62
IGCU103D

1IEESD564
IEESD563
IEESD565
1EESD575
IEESDS576

IEESD571

Figure
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I Figure 2-65. System Log Overview

INPUTH
LOG
' : Command
WTL Macro
I Instruction

WRITELOG
Command

WRITELOG,
CLOSE, or HALT

Command

1

il PROCESS

Injtialize the system log.

Write records to the log data sets.

e Write the record.
o [f primary data set is full, request a data
set switch.

Switch the log data

sets.

Enqueue primary data set DSB on output
job queue.

Create alternate data set DSB.

Open the alternate data set.

Suspend the system log.

e Close primary data set.
e Enqueue primary data set
DSB on output job queue.

Close primary (currentlv recording) data set.

Primary Log
Data Set

SYS1.SYSJOBQE SYS1.SYSPOOL

LCA

-

Primary Log
Data Set Primary
DSB
Alternate’

SYS1.SYSPOOL _bss
: SYS1.SYSIOBQE

| -'A P . O

\—-——. o\Primary Log§
Primary Log B DataSet P
Data Set ;-;

»,

—
Alternate Log A —— &%
Data Set p —~——— p
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| Figure 2-66. Initializing the System Log (Part 1 of 3)

INPUT

CcVT

JESCT

s

MSRDA

@PROCESS ISRy

-~ B - B

B O QA

Create a log control area and initialize it
with system values.

e Output limit

e Output class

Check output job queues for log data set DSBs.
® Tell operator if any found (only at warmstart).

Create a disk entry record for
the log task.

Open the log data-set.
e Indicate open in LCA and DER.
e Tell operator data set is open.

Create a data set block.

Write the DER and DSB to the job queue.

indicate log support.

HOUTPUT ISR

L MSRDA

,

LCA

DER

Operator
Messages

DsB
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| Figure 2-66. (Part 2 of 3)

Extended Description

The log initialization routine copies the
SYSGEN default value for the system output
class and the output limit values for the log
data sets into the Log Control Area (LCA).

At warmstart IPL, the routine initializes the
LOCDSECT parameter area and issues the
queue management macro instruction to re-
quest a search of the output job queues for
one or both of the log data sets DSBs. The
return information indicates the number and
identity of any data set DSB that is enqueued
on an output job queue. The routine then
tells the operator the SYSOUT class of any
enqueued DSB, so that he may start a writer
to the appropriate class to retrieve the con-
tents of the log data set(s). The routine noti-
fies the operator in the first three of the
following conditions:

® Both data set DSBs are on the same out-
put job queue.

e Each data set DSB is on a different out-
put job queue.

® Only one data set DSB is on an output
job queue.

® Neither data set DSB is on an output
job queue.

When the system log is being initialized, the
Disk Entry Record (DER) that represents the
system log task is created. The routine first
initializes a Queue Manager Parameter Area
(QMPA) and issues the queue management
macro instruction to request space on the job
queue for a 176-byte record for the DER. The
TTR of the DER is returned in the external
parameter area (EXTPARM) and the routine
copies it into fields of the LCA and the DSB
(when it is created). The routine then initialize
fields in the DER and sets the DERLOGID bit
to 1 to indicate that this DER represents the
system log task.

4

IEEVLIN

| 1EE0403D

Module

Figure

Extended Description

When the system log is being initialized, ob-
tain system queue space for the open request
parameter list IEFODRPL) and the Logical
Record Control Block (LRCB) before the open
data set request can be made to Job Entry-
Central Services (JECS). The routine saves the
address of these areas in the LCA so that they
are available for subsequent open requests.
The routine initializes the open RPL and is-
sues the JECS macro instruction to request
the opening of a log data set. Information is
returned in the open RPL. It consists of er-

ror data, the TTR of the Data Set Dictionary
(DSD) and the Job Control Map (JCM). The
routine copies these addresses into the DER
and the DSB (when it is created). The rou-
tine also initializes an RPL for the JECS close
open dictionary function and issues the JECS
macro instruction requesting that the DSD and
the JCM be written to the SYS1.SYSPOOL
data set. The routine then checks the error
data fields of the RPL to determine if the OPEN
was successful. If not, it reinitializes the OPEN
RPL and requests the opening of the alternate
data set. If this OPEN request also fails, the .
routine informs the operator that the log func-
tion is inactive and returns control to the issuer
of the SVC 36 via an EXIT SVC. The routine
indicates that the log data set has been success-
fully opened by setting bits for the opened data
set (either data set x or data sety) in the LCA
and the DER and informing the operator that

a log data set is ready to receive information.

The routine creates a Data Set Block (DSB)

for the data set just opened by first requesting
space for a record on the job queue via the
queue manager macro instruction. When the
TTR of the DSB is returned in the EXTPARM
area, the routine copies it into the fields of

the DER and the DSB. It then initializes

fields in the DSB and gets the first DSBLGOUT
bit to 1 to indicate that the DSB represents

a system log task data set.

‘Module

Figure
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| Figure 2-66. (Part 3 of 3)
Extended Description

The routine then requests that both the DSB
and the DER be written on the job queue. It
initializes a QMPA and issues the queue man-
agement macro instruction to request the
writing of the DSB. It then does the same for
the DER.

The routine indicates that the system log is
initialized by storing the address of the LCA
in the Master Scheduler Resident Data Area

(MSRDA).

Module

IEEVLIN

Figure
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| Figure 2-67. Writing Records to the Log Data Set

INPUT

Register 1

Address

' operator.
operator.

log entry to operator.

WTL
Buffer

Extended Description Module Figure Extended Description

1 When the LOG and WRITELOG command IEE1603D
handler routine determines that the LOG IEEQ303F
command is valid, it requests the writing
of the log entry to the log data set. Three
unfavorable conditions may exist when con-
trol reaches this routine:

® A bit in the master scheduler resident
data area set by IEE0403F may indi-
cate no system support for the log
function.

IEEVLIN zeroes the LCA pointer in
the master scheduler resident data area
if log initialization has not occurred.

IEE0403F manipulates the LCA open
bits for LOG data sets as it uses them;
if no open data set is available for the
WTL, the LCA open bits indicate that
fact.

n Determine log accessibility:
e If not supported, send log entry to
e [f not initialized, send log entry to

e If no open log data set is available, send

n Write text to the log data set.

Log Entry

Log Data

In each of these cases, the routine writes the
log entry to the console with an appropriate
message ID.

If the LOG data set is operative and available,
the routine schedules the proper I/O via JECS
using the IEFSMREQ macro. The routine then

tests the information returned in the RPL and -

posts the log ECB requesting a data set switch
if either of the following conditions exists:

® An uncorrectable I/O error has occurred.

e The output limit for the data set has been
reached (that is, the data set is full).

Module

>

N
N—_Set__

~—

Figure
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| Figure 2-68. Switching the Log Data Set and Suspending the System Log (Part 1 of 2)

Register 12

Address

PROCESS |

Close the primary log data set
and tell the operator it is
closed.

Enqueue the primary data set
DSB on an output job queue and
tell the operator.

///1

Console

DSB8
(Primary)

A

A Open the alternate log data set.

Create a DSB for the alternate
data set.

DSB
(Alternate}

Indicate that the log
B function is no longer
supported.
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Extended Description

Figure 2-68. (Part 2 of 2)

The routine initializes a QMPA and issues the
queue management macro instruction to re-
quest the reading of the log Disk Entry Rec-
ord (DER) into storage. It tests the bits in the
DERLOG field to determine the status of the
log data sets. If the DSBs for both log data
sets are enqueued on an output job queue, the
routine tells the operator that the log function
is temporarily inactive, and returns control to
the issuer of the SVC 36. If a log data set is
open, it is the currently recording (primary)
data set and must be closed. The routine there-
fore successively initializes the RPLs for the
JECS end data set and close open dictionary
functions and issues JECS macro instructions

requesting that the primary data set be closed.
The routine then indicates that the primary log
data set has been successfully closed by setting
bits in the DER and the LCA and informing the
operator. (The primary data set could be either
data set x or data set y.)

The routine initializes a QMPA and issues the
queue management macro instruction to re-
quest the reading of the Data Set Block (DSB)
for the primary data set into storage. It then
copies either the output class specified by the
operator on the WRITELOG command or the
SYSGEN default for the output class from the

Module

IEEO403F

Figure

Extended Description

LCA to the DSB. It then initializes a QMPA
and issues the queue management macro in-
struction to request that the DSB be written
and enqueued to an output job queue. It indi-
cates that the primary data set DSB has been
enqueued by setting bits in the LCA and DER
and informing the operator.

The routine then opens the alternate log data
set in the same manner as that described for
opening a log data set in step 4 of Figure 2-66.
The only difference is that if the open request
fails, the routine returns control to the issuer
of the SVC 36.

The routine then creates a DSB for the alter-
nate log data set in the same manner as that
described in step S of Figure 2-66.

If the command was WRITELOG CLOSE or
HALT EOD, the routine indicates that the
system log has been eliminated by setting
the “log not supported” bit in the MSRDA
and zeroing out the address of the LCA. In
either case (3A or 3B), the DER is rewritten
to SYS1.SYSJOBQE.

Module

Figure
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IN
Regis

2-69. Write-To-Programmer

PUT
ter 6

Address

Input Parameter List

Jscs

Extended Description

. The Write-To-Programmer (WTP) routine

receives control whenever a WTO or WTOR
command has a routing code of 11.

{ The WTP routine checks for a previous I/O
error and for the user limit. In the case of an
1/O error, a message to the operator is issued
during processing, once per job step. Any
other WTP requests in the job step are ignored.
If the user limit for the number of messages
in the system message data set has been reached,
an error message is written to the operator and
to the system message data set. All'additional
WTP requests in that job step are ignored. An
additional 15 system WTP messages can still
be written to the data set.

PROCESS

IEFWTP0OO

Control is passed from the WTO(R) processing
routines.

Spool the message text to the system
message data set.

Return control to WTO(R) or the caller, de-
pending on conditions.

‘Module Figure Extended Description

The JSCBWTP field of the JSCB contains all
WTP control information. If multiprogram-
ming is in the partition when the WTP routine
receives control, this field is enqueued upon
" to ensure sequential use of the field.

For WTOR messages, control returns to the
WTOR routines.

If there are additional routing codes on a WTO
message, or if MCS is in the system and there
is a console that accepts routing code 11, con-
trol returns to the WTO routines.

Otherwise, control returns to the caller via
BR 14. :

<

N

System Message
Data Set

N

N—

Module - Figure
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| Figure 2-70. System Management Facilities

Facilities {SMF}

System Management "

SMF Overview

Figure 2-71

SMF Initialization

Figure 2-72

SMF Writer

Figure 2-73

SMF User Exit
Facilities

Figure 2-74

Basic SMF
User Exit Facilities

Figure 2-75

Full SMF
User Exit Facilities

Figure 2-76
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| Figure 2-71. SMF Overview (Part 1 of 2)

d INPUT RS PROCESS

cvT n SMF Initialization SYS1.MANX:

SYS1.PARMLIB

1PL Record

Online Device

| record
SMCA
Storqge
2 SMF Writer Configuration
' record
SMF Buffer o
' e time record
Register 1 .
| Address ' B User Exit Facilities
User SMF = FULL =
Parameter SYS1.ACCT« Accounting

List |
w - Records
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| Figure 2-71. (Part 2 of 2)
Extended Description

The System Management Facilities (SMF) con-
sist of routines that collect data, exits for user-
supplied data-collection routines, and routines
that record the collected data in a data set. SMF
uses two direct access data sets (SYS1.MANX
and SYS1.MANY).

SMF initialization occurs as part of master
scheduler initialization.

SMF data collection routines, and exits for
user-supplied data collection routines are in

the interpreter, in the initiator, in JEPS, and

in the termination routine. SMF records are
issued in the interpreter, initiator, terminator,
System Qutput Writer and in the VARY com-
mand processor. Other data-collection facilities
are provided in the supervisor (see the OS/VS1
Supervisor Logic manual listed in the Preface).

Module

Figure
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| Figure 2-72. SMF Initialization (Part 1 of 2)

INPUT DI RN PROCESS OUTPUT
' i @ Ky
N— ' n Initialize the SMCA. :) SMCA
SYS1.PARMLIB .
N— ‘
cvT ‘ n Allocate and open the primary DCB
data set.
JFCB
UCB ‘ |
a Allocate and open the alternate DCB
data set. ’
SMCA ’. : JFCB —I
n Start the 10-minute timer. TaE
Create the IPL, online 1/O
@l device, and CPU wait time records.

v

@ SYST.MANX
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| Figure 2-72. (Part 2 of 2)

Extended Description

IEESMFIT obtains space for the SMCA and
places a pointer to the area in the CVT. The
SMCA is initialized with the parameters from

the SMFDEFLT member of SYS1.PARMLIB.

If the member is missing or an 1/O error oc-
curs, the parameters can be entered from the
operator’s console.

the device type and status of the

n The SMF allocation routine checks
volume requested for SMF to make

sure the volume is online, not busy,
public, and on a direct-access
device.

The DCB and JFCB for the data set are
initialized and the queue manager writes
the JFCB to the job queue.

Module Figure

IEESMFIT

IEESMFI3

IEESMFAL

IEESMFOL!

Extended Description

The timer is started by enqueuing the
timer queue element (TQE).

The CPU wait time record contains the
amount of wait time collected during
IPL, up until the ten-minute TQE is enqueued.

The SMF routine links to IEEDFINA to
build the dynamic storage configuration
record.

Module
IEESMFI2

IEESMFI2

IEESMFI2

Figure
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| Figure 2.73. SMF Writer (Part 1 of 2)
INPUT - OUTPUT] . A IR ROUTPUT
n When the SMF ECB is posted after SMF |}

' initialization, the SMF writer becomes a '
SHCA ready task. ©
2 An SMF record is requested by the - v
SMFWTM macro. w
SMF Buffer u The record is written to the SMF buffer N
by buffer management. SYS1.MANX
v
n The SMF writer either: ]

a. Writes an SMF record to the N

current SYS1.MAN data set if

space is available, or to the )
alternate data set if the current \
one is full. SMcA

b. Switches the SYS1.MAN
data sets.

5  The writer then waits until the ECB is
again posted.
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Extended Description

The SMF writer routine executes the SMF
task. The writer receives control via an
ATTACH macro instruction issued in the
SMF open initialization routine.

During SMF initialization, the pointer to the
SMCA is stored in the CVT. After this occurs
-and a local ECB is posted, the SMF writer
posts the SMF buffer ECB to indicate that
the writer is feady for work. Then the writer
waits on an ECB in the SMCA which is posted
when the SMF buffer is full.

The SMF task is never terminated.

IEESMFWT

Module

Figure

Extended Description

When the active buffer is full, the SMCA ECB
is posted.

If the current data set does not have enough

A space for another record, the SMF routines
request a dump of the current data set to
tape, and then switch to the alternate data
set. If the new data set can be obtained, writ-
ing continues. Otherwise, a data-lost condition
exists causing a type 7 record to be written to
the alternate buffer and message IEE3611 to be
written to the operator.

The status (current or alternate) of the

B SYS1.MANX and SYS1.MANY data sets can
be switched, by request, when the current
data set is not full.

-Module

IEESMFWT

IEESMFWT

Figure
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l Figure 2-74. SMF User Exft Facilities (Part 1 of 3)

PROCESS I

n Normal system processing encounters
an SMF user exit.

2 Control passes to the user exit routine.

Processing continues, based on the user
. return code.
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Extended Description

User exits occur at these times during

processing:

SMF=BASIC

(see Figure 2-75)

Module:

At:

Interfaces with:

For user exit:

IEFSD21Q

Allocation

IEFACTLK

IEFACTRT

IEFSD31Q

Job
Termination

IEFACTLK

IEFACTRT

IEFZGST2

Step
Termination

IEFACTLK

IEFACTRT

IEFSMPUT

Output
Limit
Expiration

IEFSMFSO

IEFUSO

IEFOSCO05

Job
Purge

IEFACTLK

IEFUJP

SMF=FULL

(see Figure 2-76)

Module:

At:

Interfaces with:

For user exit:

IEFSD162

Job
Initiation

IEFSMFIE

IEFUIJL

IEFSD162

Step
Initiation

IEFSMFIE

IEFUSI

IEFSD31Q

Job
Termination

IEFSMFLK

IEFACTRT

IEFZGST2

Step
Termination

IEFSMFLK

IEFACTRT

IEFVMB

JES
Reader

IEFUIV

IEFUIV

IEFVHH

Inferpreta-
tion

IEFUIV

IEFUIV

IEFVHEB

Interpreta-
tion

IEFUIV

[EFUJV

Module

Figure
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| Figure 2-74. (Part 3 of 3)
Extended Description

SMF = FULL (cont’d)

Module: At: Interfaces with:| For user exit:

IEFSMPUT {Output IEFSMFSO IEFUSO
Limit
Expiration

IEATLEXT | Timer IEFUTL IEFUTL
Expiration* .

IEFOSCO05 }{Job IEFACTLK IEFUJIP
Purge

* See the Supervisor Logic Manual
listed in the Preface.

User exits return to the calling module via a
a BR 14.

The user can add information to the SMF rec-
ord before it is written to the SMF data set.
He can also decide to cancel the job or, in the
case of output limit expiration, extend the
number of records in the output data set.

For information abouf use of the SMF user
exists, see the System Management Facil-
ities manual listed in the Preface.

Module

Figure
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| Figure 2-75. Basic SMF User Exit Facilities (Part 1 of 2)
PROCESS I

INPUT
Register 1
Address
System
Parameter
List
Register 1
Address
User
Accounting
Pointers
Register 1 Register 15
Output Limit Cancel Code
Increase

Receives control from Allocation, Termina-
tion, Output Writer, or JES.

Builds parameter list for the user
exit routine.

Passes control to the user exit routine.
Receives control when the exit routine
terminates.

Sets indicators for the calling component
to cancel the job if indicated by the user
return code. '

Returns control to the calling routine.

OQUTPUT

Register 1

Address

User
Accounting
Pointer

User
Record

SYS1.ACCT

Register 1

Output Limit
Increase

Register 15

Cancel Code

Register 15

Cancel Code
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Extended Description

When the user specifies SMF=BASIC at system
generation, interfaces are created between the
control program and user exits. Figure 2-73 lists
the calling modules, the times when the exits are
taken, the interfaces, and the exit routines.

Input to the SMF module creating the interface
varies, but it is always in the form of a parameter

- list pointed to by register 1. A job can use more

than one exit.

The length and contents of the parameter list
vary, depending on which user exit is taken.

Module

IEFACTLK

Figure

Extended Description

For SMF=BASIC, the user cannot write

to SYS1.MANX or SYS1.MANY. He can,
however, write user records to the SYS1.ACCT
data set.

If the user indicates, by the return code in
register 15, that the job is not to continue,
the job is canceled. A job cannot be can-
celed during the job-purge exit because the
job has already been completed.

For the output limit exit, register 15 indi-
cates whether or not the job is to be con-
celed. If the job is to continue, the user
must place the output limit increase in
register 1.

Module

IEFACTLK

IEFSMFSO

Figure
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INPUT
Register 1
Address
System
Parameter
List
Register 1
Address
User
Parameter
List
SMF Common
Exit Table
Register 1
Output Limit
Increase
Register 15
Cancel Code

| Figure 2-76. Full SMF User Exit Facilities (Part 1 of 2)

PROCESS IS

Receives control from the Initiator,
Interpreter, Output Writer, Termination,
or JES.

Builds an SMF record for job initiation,
step termination, job termination, or
output writer.

Builds parameter list for a user exit
routine.

Passes control to the user exit routine.
Receives control when the exit routine
terminates.

Examines user return codes.

Writes the SMF record. The SMF
termination record can be canceled
by the user exit {(IEFACTRT) at
termination time.

Returns control to the calling routine.

OUTPUT

SMF Record

Register 1

User
Parameter
. List

Record

SMF_
Record

SMF Common
Exit Table

=
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Figure 2-76. (Part 2 of 2)
Extended Description

When the user specifies SMF-FULL at system
generation, interfaces are created between the
control program and user exits. Figure 2-74
lists the calling modules, the times when the
exits are taken, the interfaces, and the exit
routines. If EXT=NO, the exits are not taken.
EXT is specified at IPL time via the
SMFDEFLT or by the operator.

Input to the SMF module creating the inter-
face varies, but it is always in the form of a
parameter list pointed to by register 1. A
job can use more than one exit.

The length and contents of the parameter list
vary, depending on which user exit is taken.
However, the first word of the list always

points to the 76-byte SMF common exit table.

For the format of the parameter list and de-
tails on writing exit routines, see the System
Management Facilities manual listed in the
Preface. .

~Module

IEFSMFLK
IEFACTLK

Extended Description

For SMF=FULL, and MAN=ALL or MAN=
USER the user can write his own records to
the current SMF data set using the SMFWTM
macro instruction in the exit routine. For
details, see the System Management Facilities
manual listed in the Preface

If the user indicates, by the return code in
register 15, that the job is not to continue,
the job is canceled by the calling routine. A
job cannot be canceled from the job-purge
exit because the job has already been com-
pleted. No SMF records are written for a job
canceled by exit IEFUIV.

For the output limit exit, register 15 indi-
cates whether or not the job is to be canceled.
If the job is to continue, the user must place
the output limit increase in register 1. For the
job and step termination exists, the user can
cancel the SMF record by a return code in
register 1.

For the time limit exit, Register 15 indicates
whether or not the job is to be canceled. If
the job is to continue, the user must place
the additional time in Register 1.

Module

IEFSMFLK

IEFACTLK

IEFSMFSO
IEFSMFLK
IEFUSO

IEFUTL
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the module is entered, for that function, up

Introduction to that point in the flow.

This section contains functional flow diagrams

describing the program organization of job man- « its common name

agement. Each figure traces a flow of control,

from module to module, for a particular function. « its entry point

The figures show common paths through the mo-

dules and serve as a guide for other possible execu- « the major functions the module performs

tion conditions. o .
« a message code indicating which messages, if

Each group of figures concerning one job any, originate in that module.
scheduling element begins with a module intercon-
nection diagram showing all the modules in that If the block is a reference to another compo-
element. The functional flow diagrams follow. nent, on]y the component name and function are
Each block that describes a module contains: given.

o the module’s name L .
A Dictionary of Abbreviations appears at the

« a number in the upper right-hand corner of end of this manual.
the diagram signifying the number of times

166 0OS/VS1 Job Management Logic



uopeziueSrQ werforg ¢ uoroag

L9t

Figure 3-1. Initiator Interconnection Module Diagram (Part 1 of 3)
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Figure 3-1. Initiator Interconnection Module Diagram (Part 2 of 3)
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Figure 3-1. Initiator Interconnection Module Diagram (Part 3 of 3)
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Figure 3-2. Starting an Initiator (Part 1 of 2)

Entry

IEFSD510: PARTITION CONTROLLER 1

IEEVRCTL: JES READER INTERFACE |2

1EFSD161: JOB SELECTION 2

Entry Point: 1EFSD510

Function: Find START command.

T

Entry Point: IEEVRCTL

Function: Initialize tables to call initiator as
subroutine.

Message Code: B

Entry Point: IEFIRET

Function:
1-Set up SYSOUT message class QMPA.
2-Initialize scheduler tables for job.

IEEVSTAR: START COMMAND PROCESSOR| 1

Entry Point: IEEVSTAR

Function:
1-START command syntax check.
2-Build JCLS from START command.

Message Code: |

1

1

IEFSD160: INITIATOR INITIALIZATION |1

-

IEFSD162: ALLOCATION INTERFACE

3

Entry Point: IEFSDO060
Function: Construct LOT for job.

Message Code: C

Entry Point: IEFSD062

Function:
1-Initialize scheduler tables for the step.
2-Set up allocation parameter list.

IEEVRCTL: JES READER INTERFACE 1

1

Entry Point: IEEVRCTL

Function:
1-Initialize JEPS table.
2-Build JEPS parameter list.

IEFSD161: JOB SELECTION 1

ALLOCATION 1

Entry Point: IEFSD061

Function: Set up interpreter parameter list.

Entry Point: IEFW21SD

Function: Allocate devices.

1

1 N

JEPS MONITOR 1

INTERPRETER 1

IEFSD162: ALLOCATION INTERFACE 2

Function: Provide interface to JES reader.

Entry Point: IEFIRC

Function: Construct scheduler tables.

Entry Point: IEFALRET

Function: Checkpoint scheduler tables.
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Figure 3-2. Starting an Initiator (Part 2 of 2)

IEFSD263: SYSTEM TASK/PROBLEM 1
PROGRAM INTERFACE

Entry Point: 1IEFSD063

Function:
1-Initialize partition for initiator.
2-Build user parameter list.

1

IEFIIC: INITIATOR IEL BUILDER 1

Entry Point: 1EFIIC

Function: Construct initiator entrance list for
started initiator.

1 |

IEFSD510: PARTITION CONTROLLER 2

Entry Point: IEFSD510

Function:
1-Suspend initiator.
2-Restore initiator.
3-Partition waits for work.

Message Code: A

Messages

IEF160SD: INITIATOR INITIALIZATION 2

Entry Point: IEFSD060

Function:
1-Syntax check for START INIT parameters.
2-Construct problem program LOT
3-Format SWADS.

Message Code: |

B |

INTERFACE

IEF161SD: PARTITION CONTROLLER 1

Entry Point: IEFSD061

Function: Set suspend interface for Partition
Controller.

Code Number Reason

u IEFOO5E Partition waiting for work
IEE3071 Delimiter error

n IEE308I Length error
IEE309I Unidentifiable keyword
IEE3111 Parameter missing
{EE1911 DD entry missing
IEE1921 Invalid PARM field format

n 1EE122) JCL error
1EE1321 Device allocation error
1EE1211 Job queue 1/0 error
1EE002! Partition not specified
IEF4271 Insufficient queue space
IEF203I Too many operands

u IEF204! Too many classes
I1EF205] Invalid operand
IEF2061 No classes specified
IEF0161 Invalid unit
IEF0171 SWADS OPEN failure
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l Figure 3-3. Starting a Reader/Writer or RTAM (Part 1 of 2)

Gin

!

1EFSD510: PARTITION CONTROLLER 1

IEEVRCTL: JES READER INTERFACE

1

IEFSD161: JOB SELECTION

Entry Point: IEFSD510

Function:
1-Finds START command.
2-Suspends initiator if active.

Entry Point: ECB posted

Function: Initialize tables to call initiator as a
subroutine.

Message Code: B

Entry Point: 1EFIRET

Function:
1-Set up SYSOUT message class QMPA.
2-Initialize scheduler tables for the job.
3-Construct data set enqueue list.

I IEEVSTAR: START COMMAND PROCESSOR] 1

IEFSD160: INITIATOR INITIALIZATION

1

Entry Point: IEFVSTAR

Function:

1-START command syntax check.
2-Build JCLS from START command.

Message Code: |

Entry Point: 1EFSD060
Function: Construct LOT for job.
Message Code: M

IEFSD162: ALLOCATION INTERFACE

¥

o4

Entry Point: IEFSD062

Function:
1-Initialize scheduler tables for the step.
2-Set up allocation parameter list.

-

IEFVRCTL: JES READER INTERFACE

IEFSD161: JOB SELECTION

Entry Point: IEEVRCTL

Function:
1-Initialize JEPS TABLES.
2-Build JEPS parameter list.

Entry Point: 1EFSD061

Function: Set up interpreter parameter list.

ALLOCATION

Entry Point: 1EFW21SD

Function: Allocate devices.

1 §

JEPS MONITOR 1

INTERPRETER

IEFSD162: ALLOCATION INTERFACE

Function: Provide interface to JES reader.

Entry Point: 1EFIRC

Function: Construct scheduler tables.

Entry Point: 1IEFALRET

Function: Checkpoints scheduler tables.
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Figure 3-3. Starting a Reader or Writer (Part 2 of 2)

IEFSD263: SYSTEM TASK/PROBLEM 1
PROGRAM INTERFACE

Entry Point: IEFSD263

Function: Post JEPS monitor.

JEPS MONITOR 2

Function:
1-Initialize reader/writer/RTAM parameter area.
2-Attach reader/writer/RTAM task, which starts
executing. :

3-Post initiator for monitor function completed.

IEFSD263: SYSTEM TASK/PROBLEM 2
PROGRAM INTERFACE

Entry Point: IEFSD263

Function: Frees control blocks when monitor
function is posted as completed.

IEFSD510: PARTITION CONTROLLER | 2

Entry Point: IEFSD510
Function:
1-Look for work.
2-Partition waits for work if none is found.

Message Code: A

BCA:;seages Number Reason

IEE3071 Delimiter error
IEE3081 Length error

IEE3091 Unidentifiable keyword
IEE311 Parameter missing

IEF4271 Insufficient queue space
1EF203I1 Too many operands
1EF2041 Too many classes
IEF2051 Invalid operand
IEF2061 No classes specified
IEFO016I Invalid unit

IEFO05E Partition waiting for work

IEE1911 DD entry missing

IEE192I Invalid PARM field format

IEE1221 JCL error -

IEE132] Device allocation error

IEE1211 Job queue 1/0 error
IEF0021 Partition not specified

e S e s P AT T 55
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Figure 3-4. Selecting a Job From a Queue (Part 1 of 2)

Entry

IEFSD510: PARTITION CONTROLLER 1

IEFSD161: JOB SELECTION 2

1IEFSD162: ALLOCATION INTERFACE 2

Entry Point: IEFSD510

Function:
1-Checks for work to be done.
2-Restore initiator if suspended.
a. Read in initiator’s TIOT.
b. Read in initiator’s LOT.

Entry Point: 1EFIRET

Function:
1-Construct data set enqueue parameter list.
2-Enqueue the data sets.
3-Set up SYSOUT message class QMPA.
4-1f DSO active for partition, select devices
for job.
S-Initialize scheduler tables for job.

Entry Point: IEFALRET

Function:
1-1f DSO is active, call IEFSDOWR to write
job separators.
2-Checkpoint scheduler tables.
3-Open any private libraries required by the
job.

IEFSD161: JOB SELECTION 1

IEFSD263: SYSTEM TASK/PROBLEM 1
PROGRAM INTERFACE

Entry Point: IEFSDO061

Function:
1-Select a job from the queue.
2-Initialize interpreter parameter list.

IEFSD162: ALLOCATION INTERFACE J 1

Entry Point: IEFSD062

Function: .
1-Initialize scheduler tables for step.
2-Set up allocation parameter list.

Entry Point: 1EFSD263

Function:
1-Initialize partition for job.
2-Free tables that are not needed.
3-Set up problem program parameters and
TIOT.
4-Set up register save area.

INTERPRETER

Function: Construct scheduler tables.

ALLOCATION 1

PROBLEM PROGRAM 1

Function: Allocate devices.

Function: Execute the user program.

|

ABEND 1

Function: Clean up partition for scheduler.
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Figure 3-4. Selecting a Job From a Queue (Part 2 of 2)

IEFSD161: TERMINATION INTERFACE |1

Entry Point: GO

Function:
1-Read scheduler tables back in.
2-Initialize termination parameter list.

Note: If scheduler abends, all active transients
are stopped by IEFSD510.

Message Code: B

TERMINATION 1

Function:
1-Deallocate the devices.
2-Terminate the job.
3-Set up pointers to job's output queues.

-IEFSD510: PARTITION CONTROLLER

1

Entry Point: IEFSD510
Function: Wait for work.

Message Code: A

Message
Code

Number Reason

IEFOO5E Partition waiting for work

1IEFSD161: TERMINATION INTERFACE 2

Entry Point: GO

Function:
1-Dequeue data sets.
2-Free scheduler work tables.

IEF866E Scheduler ABEND
completion code =
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Figure 3-5. Selecting a Job From a Queue with DSO Active in the Partition (Part 1 of 2)

{EFSD510: PARTITION CONTROLLER

1

IEFSD161: JOB SELECTION [2

IEFSD162: ALLOCATION INTERFACE {1

Entry Point: IEFSD510

Function:
1-Check for work to be done.
2-Restore initiator if suspended.
a. Read in initiator’s TIOT.
b. Read in initiator’s LOT.

Entry Point; I1EFIRET

Function:
1-Construct data set enqueue parameter list.
2-Enqueue the data sets.
3-Set up SYSOUT message class QMPA.
4-Select DSO devices for job.
&-Initialize scheduler tables for job.

Function: Determine if DSO is active.

1

IEFDSOWR: DSO WRITER 1

Entry Point: IEFDSOWR

Function: Write output separators

IEFSD161: JOB SELECTION

1EFSD162: ALLOCATION INTERFACE | 1

Entry Point: IEFSD061

Function:
1-Select a job from the queue.
2-Initialize interpreter parameter list.

Entry Point: IEFSD062

Function:
1-Initialize scheduler tables for step.
2-Set up allocation parameter list.

1

IEFSD162: STEP INITIALIZATION 2

Entry Point: IEFALRET

Function:
1-Open any private libraries required by the
job.
2-Checkpoint scheduler tables.

INTERPRETER

" ALLOCATION

1 |

Function: Construct scheduler tables.

Function: Allocate devices

IEFSD263: SYSTEM TASK PROBLEM 1
PROGRAM INTERFACE

Entry Point: IEFSD263

Function:
1-Initialize partition for job.
2-Free tables that are not needed.
3-Set up problem program parameters and
TIOT.
4-Set up register save area.

Message Code: G, H, |

1 1




uopeziuediQ weidorg :¢ uorpdog

LLT

Figure 3-5. Selecting a Job From a Queue with DSO Active in the Partition (Part 2 of 2)

PROBLEM PROGRAM

Function: Execute the user program. -

IEFDSOWR: DSO WRITER

Entry Point: IEFDSOWR
Function: Write system messages.

Message Code: G, H,1,J,K, L

ABEND

Function: Clean up partition for scheduler.

1

TERMINATION

I

IEFSD161: TERMINATION INTERFACE

3

Entry Point: GO

Function:
1-Read scheduler tables back in.
2-Initialize termination parameter list.

Note: If scheduler abends, all active sys-
tem tasks in the partition are stopped.

Message Code: M

Function:
1-Deallocate the devices.
2-Terminate the job.
3-Set up pointers to job’s output queues.

Number

Reason

1IEFOOSE

Partition waiting for
work

IEF3861

Output 1/0O error

IEF385I

OPEN failure

1

IEF395I

Job queue 1/0 error

IEFSD161: TERMINATION INTERFACE

4

1EF008!

SYS1.8YSPOOL 1/0 error

1EF009I

System messages enqueued

Entry Point: IEFSDO061

Function:
1-Dequeue data sets.
2-Free scheduler work tables.

1EFO101

DSOCB unavailable

TERMINATION

Function: Determine if DSO is selected for job.

1

.IEFSD510: PARTITION CONTROLLER

3

Entry Point: 1EFSD510
Function: Waits for work.

Message Code: A

|IEF866E

Scheduler abend,
completion code =
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Figure 3-6. Stopping a Reader or Writer

Entry

IEFSD510: PARTITION CONTROLLER 1

1IEFSD161: TERMINATION INTERFACE | 2

Entry Point: 1EFSD510

Function:
1-Determine via the return code, that the
reader or writer has been stopped.
2-Suspend initiator if active and not
suspended.

Entry Point: GO

Function:
1-Free scheduler work tables.
2-Delete scheduler work tables from job

1

queue.

-

IEFSD161: TERMINATION INTERFACE

IEEVRCTL: FREE SYSTEM TASK TABLES | 1

Entry Point: GO
Fu_nction:

1-Read scheduler tables.
2-Construct termination parameter list.

Entry Point: IEEVIC

Function: Free tables constructed to call the
initiator as a subroutine.

1

1

IEFSD510: PARTITION CONTROLLER 2

TERMINATION ’ 1

Function: .
1-Deallocate devices.
2-Terminate job.
3-Set up pointer to job output queue.

Entry Point: IEFSD510
Function: Partition waits for work.

Message Code: A

Message
Code

Partition waiting for work
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Figure 3-7. Data Set Integrity Processing

IEFSD161: JOB SELECTOR 1

Entry Point: IEFSDO061

Function:
1-Read DSENQ records.
2-Call IEFDSTBL to build list.

1

IEFDSTBL: DSNAME TABL| 1
ONSTRUCTION ROUTINE

IEFDSTBT: TRANSLATE TABLE

Entry Point: IEFDSTBL

Function: Build list of unigue data set names.

‘ ' Function: Translate table used by IEFDSTBL.

i |

IEFSD161: JOB SELECTION 2

Entry Point: IEFIRET
Function: Call IEFDSLST.. -

|

IEFDSLST: ENQ LIST CONSTRUCTION
ROUTINE

Entry Point: IEFDSLST

Function: Build ENQ parameter list.
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Figure 3-8. Program Authorization

See Note

IEFSD101: PROGRAM AUTHORIZATION

1IEFSDPPT: PROGRAM PROPERTIES TABLE

Entry Point: 1EFSD062

Function: Check program authorization.

e ————

List of problem programs having
ia) initiator options.

Exit to
IEFSD162

Note: Entry from IEFMF102 for the first
step of a job. Entry is from IEFSD164
or IEFSD165 for subsequent steps.
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Figure 3-9. Starting DSO (Part 1 of 2)

Entry

-

IEFSD510: PARTITION CONTROLLER

IEEVRCTL: JES READER INTERFACE 2

IEFSD161: JOB SELECTION

Entry Point: IEFSD510
Function: Find START command.

Entry Point: ECB posted

Function: Initialize tables to call initiator as a
subroutine.

1

Entry Point: IEFIRET

Function:
1-Set up SYSOUT message class QMPA.
2-Initialize scheduler tables for the job.

IEEVSTAR: START COMMAND PROCESSOR| 1

IEFSD160: INITIATOR INITIALIZATION [1

1

Entry Point: IEEVSTAR

Function:
1-START command syntax check.
2-Build JCLS from START command.

Message Code: |

Entry Point: {EFSD060
Function: Construct LOT for job.

Message Code: B

IEFSD162: ALLOCATION INTERFACE

1

Entry Point: IEFSD062

Function:
1-Initialize scheduler tables for the step.
2-Set up allocation parameter list.

IEEVRCTL: JES READER INTERFACE 1

1EFSD161: JOB SELECTION 1

Entry Point: IEEVRCTL

Function:
1-Initialize JEPS TABLE.
2-Build JEPS parameter list.

Entry Point: IEFSD061

Func-tion: Set up interpreter parameter list.

ALLOCATION

Function: Allocate devices.

T

INTERPRETER 1

IEFSD162: ALLOCATION INTERFACE

2

JEPS MONITOR 1

Function: Provide interface to JES reader.

Entry Point: {EFIRC

"Function: Construct scheduler tables.

Entry Point: IEFALRET
Function: Checkpoints scheduler tables.
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Figure 3-9. Starting DSO (Part 2 of 2)

IEFSD263: SYSTEM TASK/PROBLEM 1
PROGRAM INTERFACE

Entry Point: IEFSD263
Function: Put length of TIOT in CSCB.

Number

Reason

IEFDSOCP: DSO CONTROL PROGRAM 1

1EFO0SE

Partition waiting for
work

Entry Point: 1EFDSO

Function:
1-Syntax check START command parameter
list.
2-Initialize direct system output control
block (DSOCB).

Message Code: C

1EE3071
IEE308!
IEE309I
1IEE311

Delimiter error

Length error
Unidentifiable keyword
Parameter missing

1EF4271
1EF203!
1EF204!
1EF2051
1IEF206!
IEF016!
IEF017!

Insufficient queue space
Too many operands
Too many classes
Invalid operand

No classes specified
Invalid unit

SWADS OPEN failure

IEFSD510: PARTITION CONTROLLER 2

Entry Point: 1EFSD510
Function: Partition waits for work.

Message Code: A

IEFO11I
IEF0121

1EF393I

1EF394I
1EF398I

DSO already exists
DSO job queue }/O
error

Command or procedure
error

Partition error

DSO OPEN unsuccess-
ful
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Figure 3-10. Stopping DSO

IEFSD510: PARTITION CONTROLLER 1

IEFSD161: TERMINATION INTERFACE 2

Entry Point: 1EFSD510

Function:
1-Determine that DSO has been stopped.
2-Suspend initiator if active and not sus-

Entry Point: GO

Function:
1-Free scheduler work tables.
2-Delete scheduler work tables from job

pended.

=

IEFDSOSM: DSO STOP/MODIFY 1

IEEVRCTL: FREE SYSTEM TASK TABLES | 1

Entry Point: IEFDSOSM

Function: Unchain and free the direct SYSOUT :
control block.

Message Code: B-

Entry Point: 1IEEVIC

Function: Free tables constructed to call the
initiator as a subroutine.

1

| |

IEFSD161: TERMINATION INTERFACE |1

1IEFSD510: PARTITION CONTROLLER ]2

Entry Point: GO

Function: .
1-Read scheduler tables.
2-Construct termination parameter list.

Entry Point:- IEFSD510
Function: Partition waits for work.

"Message Code: A

1

TERMINATION 1

Function:
1-Deallocate devices.
2-Terminate job.
3-Set up pointer to job output queue.

Number Reason

IEFO05E Partition waiting for work

IEF3911 DSO closed
IEF3971 End of output record
not written
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Figure 3-11. Starting a Problem Program (Part 1 of 2)

Entry

IEFSDS10: PARTITION CONTROLLER 1

IEEVRCTL: JES READER INTERFACE 2

1IEFSD161: JOB SELECTION 2

Entry Point: IEFSD510

Function: Find START command.

|

Entry Point: IEEVRCTL

Function: Initialize tables to call initiator as
subroutine.

Message Code: B, D, E

Entry Point: IEFIRET

Function:
1-Set up SYSOUT message class QMPA.
2-Initialize scheduler tables for job.
3-Enqueue data sets.

-

IEEVSTAR: START COMMAND PROCESSOR

1

1 §

Entry Point: |IEEVSTAR

Function:

1-START command syntax check.
2-Build JCLS from START command.

Message Code: B

IEFSD160: INITIATOR INITIALIZATION |1

IEFSD162: ALLOCATION INTERFACE 1

1

Entry Point: IEFSD060
Function: Construct LOT for job.

Message Code: C

Entry Point: |EFSD062

Function:
1-Initialize scheduler tables for the step.
2-Set up allocation parameter list.

IEEVRCTL: JES READER INTERFACE 1

1

Entry Point: IEEVRCTL

Function:
1-Initialize JEPS table.
2-Build JEPS parameter list.

IEFSD161: JOB SELECTION 1

Entry Point: IEFSD061

Function: Set up interpreter parameter list.

ALLOCATION 1

Function: Allocate devices,

1

JEPS MONITOR 1

INTERPRETER 1

IEFSD162: ALLOCATION INTERFACE | 2

Function: Provide interface to JES reader.

Function: Construct scheduler tables

Entry Point: IEFALRET

Function: Checkpoint scheduler tables.
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Figure 3-11. Starting a Problem Program (Part 2 of 2)

IEFSD263: SYSTEM TASK/PROBLEM
PROGRAM INTERFACE

Entry Point: IEFSD263

Function:
1-Initialize partition for problem program.
2-Build user parameter list.

TERMINATION

T

Function:
1-Deallocate the devices.
2-Terminate the job.
3-Set up pointers to job’s output queues.

PROBLEM PROGRAM

Function: Execute the user program.

IEFSD161: TERMINATION INTERFACE

2

1

Entry Point: GO

Function:
1-Dequeue data sets.
2-Free scheduler work tables.

Number

Reason

IEFO05E

Partition waiting for
work

ABEND

Function: Cleans up partition for scheduler.

IEE3071

IEE308I
IEE3091
1EE3111

Delimiter error

Length error .
Unidentifiable keyword
Parameter missing

IEEVRCTL: FREE PROBLEM PROGRAM
TABLES

1

IEFSD161: TERMINATION INTERFACE | 1

Entry Point: IEEVIC

Function: Free tables constructed to call the
initiator as a subroutine.

IEEA4271
1EE203I
IEE204)
IEE2051
IEF0161
IEF017I1

Insufficient queue space
Too many operands
Too many classes
Invalid operand

Invalid unit

SWADS OPEN failure

Entry Point: GO

Function:
1-Read scheduler tables back in.
2-Initialize termination paramater list.

Note: If scheduler abends, all active system
tasks in the partition are stopped.

Message Code: D

IEFSD510: PARTITION CONTROLLER

Entry Point: 1IEFSD510
Function: Wait for work.

Message Code: A

IEF866E

Scheduler abend,
completion code =
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Figure 3-12. MOUNT Command (Initiator Processing) (Part 1 of 2)

Entry

IEFSD510: PARTITION CONTROLLER 1

Entry Point: 1EFSD510
Function: Finds MOUNT command.

1

IEEVMNT1: MOUNT COMMAND PROCESSOR| 1

IEEVRCTL: JES READER INTERFACE 2

1IEFSD161: JOB SELECTION 2

Entry Point: 1EEVRCTL

Function: Initialize tables to call initiator as
subroutine.

1

Entry Point: IEFIRET

Function:
1-Set up SYSOUT message class QMPA.
2-Initialize scheduler tables for job.
3-Enqueue data sets.

Entry Point: IEEVMNT1

Function: )
1-MOUNT command syntax check.
2-Build JCLS from MOUNT command.

Message Code: B

IEFSD160: INITIATOR INITIALIZATION-T 1

1

Entry Point: 1EFSD06G0
Function: Construct LOT for job.

Message Code: C

IEFSD162: ALLOCATION INTERFACE 1

1 |

IEEVRCTL: JES READER INTERFACE 1

1EFSD161: JOB SELECTION 1

Entry Point: 1EFSD062

Function:
1-Initialize scheduler tables for step.
2-Set up allocation parameter list.

Entry Point: IEEVRCTL

Function:
1-Initialize JEPS table.
2-Build JEPS parameter list.

Entry Point: 1EFSD061

Function: Set up interpreter parameter list.

1

ALLOCATION 1

1

INTERPRETER 1

Function: Allocate devices.

JEPS MONITOR [1

Function: Provide interface to JES reader.

Function: Construct scheduler tables.

IEFSD162: ALLOCATION INTERFACE J 2

Entry Point: IEFALRET

Function: Checkpoint scheduler tables.

i I
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Figure 3-12. MOUNT Command (Initiator Processing) (Part 2 of 2)

|EFSD263: SYSTEM TASK/PROBLEM
PROGRAM INTERFACE

Entry Point: IEFSD063

Function:
1-Initialize partition for MOUNT command
processing.
2-Build user parameter list.

TERMINATION

Function:
1-Deallocate the devices.
2-Terminate the job.
3-Set up pointers to job’s output queues.

1

IEEVMNT2: MOUNT TASK 1

1EFSD161: TERMINATION INTERFACE

Messages
Code

Number

Reason

Entry Point: IEEVMNT2

Function: Establish required tables for assigning
a volume to a unit.

Entry Point: GO

Function:
1-Dequeue data sets.
2-Free scheduler work tables.

IEFO05E

Partition waiting for work

IEE3071
IEE308I
IEE309I
IEE311I

Delimiter error

Length error
Unidentifiable keyword
Parameter missing

1

1 5

ABEND Il

IEEVRCTL: FREE SYSTEM TASK TABLES

Function: Cleans up partition for scheduler.

.

Entry Point: IEEVIC

Function: Free tables constructed to call the
initiator as a subroutine.

Message Code: G

IEF4271
IEF2031
IEF2041
IEF2051
1EF2061
IEF016I
IEF0171

Insufficient queue space
Too many operands

Too many classes

Invalid operand

No classes specified

Invalid unit

SWADS OPEN unsuccessful

IEFSD161: TERMINATION INTERFACE |3‘

Entry Point: GO

Function:
1-Read scheduler tables back in.
2-Initialize termination parameter list.

Note: If scheduler abends, all active transients
are stopped by IEFSD510.

Message Code: H

1

IEFSD510: PARTITION CONTROLLER

IEE191I
1EE192I
1EE122]
IEE1321
IEE1211
IEF002!

DD entry missing

Invalid PARM field format
JCL error

Device allocation error
Job queue 1/O error
Partition not specified

Entry Point: IEFSD510
Function: Wait for work.

Message Code: A

IEF866E

Scheduler abend,
completion code =
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Figure 3-13. Interpreter Interconnection Module Diagram (Part 1 of 4)

IEFVH1
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!
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Figure 3-13. Interpreter Interconnection Module Diagram (Part 2 of 4)

7
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Figure 3-13. Interpreter Interconnection Module Diagram (Part 3 of 4)
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Figure 3-13. Interpreter Interconnection Module Diagram (Part 4 of 4)
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Figure 3-14. Processing Commands within a Job

Entry

IEFVHA: Interpreter Get routine 1

Entry Point: IEFVHA
Function: Read a record.

Message Code: A, E

i

Number

Reason

1EFVHC: Continuation Check 1

1EF417|
1EF6011

Proclib device 1/0 error
Invalid statement

Entry Point: IEFVHC

Function: Pass control to Verb ldentification
routine.

Message Code: B

1IEF6211

No continuation

IEF1651

Command

1

IEF6051
IEF601I
1EF658I1
1EF6601
IEF668!

Unidentified operand
Invalid statement
PROC out of place
Misplaced SYSCHK DD
PEND out of place

IEFVHCB: Verb identification I 1

Entry Point: IEFVHCB

Function: Pass control to Command routine.

Message Code: D, E

1EFVHM: Command Processor 1

Entry Point: IEFVHM
Function:
1-Perform syntax check.
2-Schedule command for execution.

Message Code: C

IEF610!1

No step in procedure
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Figure 3-15. Processing a JOB Statement

IEFVHA: Interpreter Get Routine

Number

Reason

Entry Point: IEFVHA
Function: Get JCL record.

Message Code: E

IEFVFA: Scan Routine 1

IEF6211

No continuation

1 §

IEFVHC: Continuation Routine

Entry Point: 1IEFVFA
Function:
1-Syntax check statement.
2-Build internal text for processing routine.

Message Code: C

IEF605I
1IEF6011
IEF6101
1EF658I
IEF660I
IEF668I

Unidentified operand
Invalid statement

No step in procedure
PROC out of place
Misplaced SYSCHK DD
PEND out of place

Entry Point: 1EFVHC
Function: Check for continuation pending.

Message Code: A

1

IEFVJA: JOB Processor 1

1 |

IEFVHCB: Verb ldentification

Entry Point: IEFVHCB
Function: ldentify verb.

Message Code: B

Entry Point: IEFVJA
Function:
1-Process internal text.
2-Construct tables associated with job.

Message Code: D

1 |

1 §

IEFVHF: Post-Scan Routine l

IEFVHE: Router

Entry Point: IEFVHE

Function: Open system message data set.

Entry Point: IEFVHF

Function: Pass control to GET routine.

IEF6271
IEF6261

1IEF6241
1EF6251

1EF6231
IEF6221
IEF618I
IEF6161
1EF6521

IEF6511
1EF650I1
IEF640!

1EF6361
IEF632!
IEF6301
IEF628I
IEF6011
1EF6291

Incorrect use of
ampersand

Incorrect use of plus
sign

Incorrect use of period
Incorrect use of left
parentheses

Invalid characters
Unbalanced parentheses
Invalid delimiter
Invalid sublist

Mutually exclusive
keywords

Incorrect use of hyphen
Incorrect use of slash
Too many positional
parameters

Jobname missing
Format error
Unidentified keyword
Incorrect use of asterisk
Invalid statement
Incorrect use of
apostrophe

R 2

IEFVHEB: Pre-scan Routine

Entry Point: IEFVHEB

Function:
1-Start queue.
2-Write statement to system message data

Message Code: F

¥

IEF6341
IEF6331

IEF632I
IEF6461
IEF6421
IEF6391
IEF6371

Account no. missing
Programmer name
missing

Format error
Parameter missing
Parameter too long
Invalid class

Account field too long

IEF6011
IEF6101
IEF4171

Invalid statement
No step in procedure
Proclib device 1/O error

IEF6111
1EF659!1

Overridden step not
found
Misplaced SYSCHK DD




961

91307 juswadeury qof ISA/SO

Figure 3-16. Processing an EXEC Statement (Part 1 of 2)

IEFVHA: Interpreter Get Routine 1 ' IEFVHEB: Pre-scan Routine

Entry Point: IEFVHEB

Entry Point: IEFVHA
Function: Write statement to system message

Function: Get JCL record. ‘ ' data set
Message Code: G Message Code: F-
IEFVHC: Continuation Check I 1 1EFVFA: Scan Routine

Entry Point: IEFVHC Entry Point: 1IEFVFA

Function: Check for continuation. ’ - Function:
1-Syntax check statement.
Message Code: A 2-Build internal text for processor.
Message Code: C
IEFVHCB: Verb ldentification 1
IEFVEA: EXEC Processor
Entry Point: IEFVHCB Entry Point: IEFVEA
Function: Identify verb. Function: Construct tables associated with

Message Code: B step.
Message Code: D

1 | |

IEFVHE: Router 1
1EFVHF: Post-scan Routine

Entry Point: |IEFVHE
Function: Determine whether first EXEC _ Entry Point: 1EFVHF
of not: Function: Pass control to Get routine.

First Subsequent
Step Steps
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Figure 3-16. Prdcessing an EXEC Statement (Part 2 of 2)

IEFVHH: Job & Job Step Enqueue

Messages
Code

Number

Reason

IEF6211

No continuation

Entry Point: IEFVHH
Function: Write step tables.
Message Code: E

IEFVHF: Post-scan Routine

Entry Point: IEFVHF

Function: Pass control to Get routine.

1EF605I
IEF6011
IEF6101
IEF658I1
IEF6601
IEF6681

Unidentified operation
Invalid statement

No step in procedure
PROC out of place
Misplaced SYSCHK DD
PEND out of place

1IEFVHEB: Pre-scan Routine

Entry Point: IEFVHEB
Function: Write statement to system message.

Message Code: F

1

IEFVFA: Scan Routine

Entry Point: 1EFVFA
Function:
1-Syntax check.
2-Build internal text.

Message Code: C

o

IEFVEA: EXEC Processor

Entry Point: IEFVEA

Function: Construct tables associated with
step.

Message Code: D

{EF6011
IEF6291

1IEF6271
1EF6261

1EF6241
IEF625I

1EF623I
IEF6221
IEF618I
IEF5161
IEF6521

1EF6511
{EF6501
1EF6401

1EF6351
IEF632I
tEF6301
{EF6281

Invalid statement
Incorrect use of apos-
trope

fncorrect use of amper-
sand

Incorrect use of plus
sign

Incorrect use of period
Incorrect use of left
parenthesis

invalid characters
Unbalanced parentheses
Invalid delimiter
Invalid sublist

Mutually exclusive
keywords

incorrect use of hyphen
Incorrect use of slash
Too many positional
parameters

Job name missing
Format error
Unidentified keyword
Incorrect use of asterisk

IEF6121
IEF6131

IEF6141
IEF6151
1EF6321
IEF6461
IEF6421
IEF6451
IEF6391
1IEF638I
IEF6371
IEF6711

Procedure not fcund
Procedure within a
procedure

Proclib 1/0 error
Stepname too long
Format error
Parameter missing
Parameter too long
invalid reference
Invalid class

Numeric too large
Account file too long
Misplaced JOBCAT DD
statement

1EF6571
1EF6291

Undefined sysbolic
parameter
Step not found

1EF6111

IEF6591

Overriden step not
found
Misplaced SYSCHK DD

IEF601}
1EF6101
IEF4171

Invalid statement
No step in procedure
Proclib 1/0 error
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Figure 3-17. Processing a DD Statement (Part 1 of 2)

Entry

IEFVHEB: Pre-scan Routine

IEFVHA: Interpreter Get Routine 1

Entry Point: IEFVHA
Function: Get JCL record.

Message Code: F

1

Entry Point: IEFVHEB

Function:
1-Determine message level.
2-Write appropriate statements into system
message data set,

Message Code: E

IEFVHC: Continuation Check 1

¥

Entry Point: IEFVHC
Function: Check for continuation.

Message Code: A

IEFVFA: Scan Routine

| |

" {\EFVHCB: Verb ldentification 1

Entry Point: IEFVFA
Function:

1-Syntax check statement.
2-Build internal text for processor

Message Code: C

routine.

Entry Point: IEFVHCB
Function: Identify verb.

Message Code: B

IEFVDA: DD Statement Processor

Entry Point: IEFVDA
Function: Construct DD statement tables.

Message Code: D

IEFVHE: Router routine 1

1 8

Entry Point: IEFVHE

Function: Route statement to Pre-scan routine.

1EFVHF: Post-scan Routine

Entry Point: IEFVHF

Function: Pass control to Get routine.
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Figure 3-17. Processing a DD Statement (Part 2 of 2)

Number

Reason

IEF6211

No continuation

IEF605!1
IEF6011
IEF6101
1EF658!
IEF660I1
1EF668!

Unidentified Operation
" Invalid statement

No step in procedure

PROC out of place

Misplaced SYSCHK DD

PEND out of place

IEF6271
IEF6261
IEF6241
IEF625I

IEF6231
IEF6221
IEF618I
1EF616l
1EF6521

1IEF6511
IEF650I1
1EF640!1

IEF635I
1IEF6321
1IEF630!
IEF628I1

1EF601!
1EF629I

Incorrect use of amper-
sand

Incorrect use of plus
sign

Incorrect use of

period

Incorrect use of left
parenthesis

Invalid characters
Unbalanced parentheses
Invalid delimiter
invalid sublist
Mutually exclusive
keywords

Incorrect use of hyphen
Incorrect use of slash
Too many positional
parameters

Jobname missing
Format error
Unidentified keyword
Incorrect use of
asterisk

- Invalid statement

Incorrect use of
apostrophe

iMessages
Code

Number

Reason

I1EF0421
IEF5171

IEF6701
IEF6691

IEF6541
IEF649I1
IEF648I
IEF6471
1EF646!

IEF 6451
IEF6441
IEF643I
IEF6421
1EF6401

IEF6361

IEF6321
IEF6311
IEF6301
IEF6241

IEF617I
IEF606!
1EF658I
IEF6551
IEF671I

1EF6721

IEF6901
IEF6911

1EF6921

Invalid numerical value
SYSIN parameters not com-
patible-default values used
Vatue unassigned
Invalid forward
reference

Muttipte ddnames

Too many DD statements
Invalid disposition
Invalid name

Positional parameter
missing

Invalid referback

Invalid numeric
Unidentified parameters
Parameter too long

Too many positional
parameters

Misplaced JOBLIB
statement

Format error

Too many ddnames
Unidentified keyword
Incorrect use of

period

ddname missing
Misplaced DD statement
PROC out of place
Invalid ddname
Misplaced JOBCAT DD
statement

Multiple STEPCAT DD
statements in step
Invalid userid

Invalid routing of
SYSOUT

Invalid use of reserved
parameter

IEF6111
IEF6591

Step not found
Misplaced SYSCHK DD

IEF601I
IEF610I
IEF4171

Invalid statement
No step in procedure
SYS1.PROCLIB
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Figure 3-18. Processing a NULL Statement (Part 1 of 2)

IEFVHA: Interpreter Get Routine 1 IEFVHEC: Validity Check 1

Entry Point: 1IEFVHA Entry Point: 1EFVHEC

Function: Get JCL record. Function: Check to see that job has steps.

Message Code: E Message Code: A

i | D

1EFVHH: Job & Job Step Enqueue 1

IEFVHC: Continuation Check 1

Entry Point: IEFVHC Entry Point: {EFVHH

Function: Check for continuation. Function: Write/tables for last step and job.

Message Code: C Message Code: B

| - IR |

1EFVHCB: Verb ldentification 1 . 1EFVHN: Interpreter Termination 1
Entry Point: 1EFVHCB : » Entry Point: IEFVHN

Function: ldentify verb Function:

Message Code: D ;g:z:ewdgrt: :f;sa.s.

JEFVHL: Null Statement Processor 1 .

Function: Check for end-of-job or end-of-
procedure condition.

End-of- End-of- End-of-JCL: End-of-JCL:
Job Procedure  Procedure Procedure
statement statement

in buffer not in buffer
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Figure 3-18. Processing a NULL Statement (Part 2 of 2)

IEFVHCB: Verb Identification 1

Entry Point: IEFVHCB

Function: Process statement in input stream
buffer.

IEFVHA: Interpreter GET Routine

Entry Point: IEFVHA

Function: Get next procedure statement.

IEFVHE: Router routine

Entry Point: IEFVHE

Function: Process current statement in pro-
cedure buffer.

Maessages
Code Number

u IEF6071

IEF6611
IEF4301

Job has no steps
No restart step
No restart step

IEF6571
IEF611I

Unidentified
parameter
Step not found

IEF6211

No continuation

1EF605I
IEF6011
1EF610!
IEF658I
|EF660!
IEF668I

Unidentified operation
Invalid statement

No step in procedure
PROC out of place
Misplaced SYSCHK DD
PEND out of place

IEF6011
IEF6101
1IEF4171

Invalid statement
In step in procedure
Proclib 1/0 error
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Figure 3-19. Processing Symbolic Parameters (Part 1 of 2)

IEFVHA: Interpreter Get Routine 1

IEFVHEB: Pre-scan Routine 1

IEFVFB: Symbolic Parameter Processing 1

Entry Point: 1EFVHA
Function: Get JCL record.

Message Code: G

Entry Point: IEFVHEB
Function: Pass control to Scan routine.

Message Code: H

Entry Point: IEFVFB

Function: Put parameter and its value in
SYMBUF.

Message Code: E

| |

|

IEFVHC: Continuation Check 1

IEFVFA: Scan Routine I 1

IEFVFA: Scan Routine ' 2

Entry Point: IEFVHC

Function: Check for continuation.

Message Code: A

Entry Point: IEFVFA
Function: ldentify symbolic parameters.

Message Code: C

Entry Point: 1IEFVFA

Function: Makes appropriate entries in internal

1

IEFVHCB: Verb Identification 1

Entry Point: IEFVHCB

Function: ldentify verb.

1

IEFVHE: Router Routine 1

Message Code: B

Entry Point: IEFVHE

Function: Pass control to Pre-scan routine.

Assign value Define parameter
on PROC or on DD or EXEC
EXEC statement statement

.

IEFVEA: EXEC Statement Processor l 1

Entry Point: IEFVEA

Function: Check that no EXEC keywords
were used as symbol parameters.

Message Code: D

1

IEFVHF: Post-scan Routine 2

Entry Point: IEFVHF

Function: Pass control to Get Routine.
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Figure 3-19. Processing Symbolic Parameters (Part 2 of 2)

IEFVFB: Symbolic Parameter Processing 2

Entry Point: IEFVFB

Function: Substitute value in SYMBUF for
symbolic parameter and put in inter-
mediate text buffer.

Message Code: E

Messages
Code

Number

Reason

IEF6211

No continuation

Messages
Code

Number

Reason

IEF605I
1EF6011
IEF660I
IEF658I
IEF6681
IEF610!

Unidentified operation
Invalid statement
Misplaced SYSCHK DD
Proc out of place
PEND out of place

No step in procedure

(cont.)

IEF6451
IEF639I
IEF638I
IEF6371

Invalid reference
Invalid class
Numeric too large
Account file too long

1

IEFVFA: Scan Routine 3

Entry Point: IEFVFA
Function: Process intermediate text buffer.

Message Code: C

1

IEFVDA: DD Statement Processor | 1

Entry Point: IEFVDA
Function: Construct DD statement tables.

Message Code: F

IEF0801
IEF6011
IEF6291
IEF6271
IEF6261

IEF624l1
IEF6251

IEF623I

IEF6221 -

IEF618!
1EF6161
IEF652I

IEF6511
IEF6501
1EF6401

IEF635!
1EF6321
1EF6301
IEF628l

Parameter value ignored
tnvalid Statement
Incorrect use of
apostrophe

Incorrect use of amper-
sand

Incorrect use of plus
sign

fncorrect use of period
Incorrect use of left
parenthesis

Invalid characters
Unbalanced parentheses
Invalid delimiter
Invalid sublist

Mutually exclusive
keywords

Incorrect use of hyphen
Incorrect use of slash
Too many positional
parameters

Jobname missing
Format error
Unidentified keyword
Incorrect use of asterisk

IEF6531
IEF6241
IEF6421
IEF6471
IEF6301
IEF6231
{EF6181

Substitution JCL
Incorrect use of period
Parameter too long
Invalid character
Unidentified keyword
Illegal characters
Invalid delimiter

¥

IEFVHF: Post-scan Routine 2

Entry Point: {EFVHF

Function: Pass control to Get routine.

: |

IEFVHA: Interpreter Get Routine 2

Entry Point: IEFVHA

Function: Get JCL record.

IEF050i

IEF612I
IEF613!

IEF614I
IEF6151
IEF632I
IEF646!
IEF642|
IEF670I

Invalid start of system
task

Procedure not found
Procedure vathina
procedure

Proclib 1/0O error
Stepname too long
Format error
Parameter mussing
Parameter 100 long
No value assigned to
symbolic parameter

IEF0421
IEF5171

IEF6701
IEF6691
IEF6541
1EF6491
IEF648I1
IEF647)
1EF6461
IEF645I
IEF6441
IEF6431
IEF6421
1EF6401
1EF636!

IEF6321
IEF6311
1EF6301
IEF 6241
IEF6171
1EF6061
IEF6711

IEF6721

IEF6901
IEF6911

IEF692|

Invlaid numerical value
SYSIN parameters not
compatible-default values
used

Value unassigned
Invalid forward reference
Multiple ddnames

Too many DD stats
Invalid disposition
Invalid name
Parameter missing
Invalid referback
Invalid numeric
Unidentified parameter
Parameter too long
Too many parameters
Misplaced JOBLIB
statement

Format error

Too many ddnames
Unidentified keyword
Incorrect use of period
ddname missing
Misplaced DD stat
Misplaced JOBCAT DD
statement

Multiple STEPCAT DD
statements in step
Invalid userid

tnvalid routing of
SYSCUT

tnvalid use of reserved
parameter

IEF610I
IEF6011
IEF4171

No step in procedure
Invalid statement
Proclib 1/0 error

IEF6111
IEF659I

Overridden step not
found
Misplaced SYSCHK DD
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Figure 3-20. Processing In-Stream Procedures (Part 1 of 2)

Entry

IEFVHA: Interpreter Get routine 1

IEFVINE: Syntax Check routine J 1

IEFVINC: Procedure Directory Build 1

Entry Point: IEFVHA
Function: Get a record.

Message Code: A

Entry Point: IEFVINE

Function: Check validity of label on PROC
statement.

Entry Point: 1IEFVINC

Function: Build In-stream Procedure Directory
Entry for procedure.

| B

1

I

IEFVHC: Continuation Routine 1

IEFVINA: In-stream Procedure Router

IEFVINA: Procedure Router 4

Entry Point: IEFVHC

Function: Pass control to Verb Identification
routine,

Message Code: B

Entry Point: 1IEFVINA
Function: Call the Directory Search routine.

Message Code: D

Entry Point: IEFVINA
Function: Scan for valid PEND verb.

Message Code: E, F

1 |

1 |

I B

IEFVHCB: Verb Identification . 1

IEFVINB: In-stream Proc. Directory Search

1

IEFVINE: Syntax Check Routine 2

Entry Point: IEFVHCB

Function: Obtain storage for in-stream pro-
cedure work area,

Message Code: C

Entry Point: IEFVINB

Function: Search In-stream Procedure
Directory for procedure base.

Entry Point: IEFVINE
Function: Check label validity on PEND verb.

1

T

|

IEFVINA: In-stream Procedure Router 1

IEFVINA: Procedure Router

IEFVINA: Procedure Router ‘l 5

Entry Point: 1EFVINA
Function: Pass control to syntax check routine

Message Code: F, G, H

Entry Point: IEFVINB

Function: Calt Directory Build routine.

Entry Point: IEFVINA

Function: Pass control to the Interpreter Get

Message Code: G

|

routine.

[
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Figure 3-20. Processing in-Stream Procedures {Part 2 of 2)

Number Reason

IEF610I No step in procedure
IEF601) Invalid statement
IEF4171 Proclib 1/0O error

IEF6211 No continuation

|EF605I Unidentified operation
IEF6101 No EXEC statement
1EF6581 Stmt out of place
IEF660! Missing SYSCHK DD
IEF668!1 PEND out of place
1EF6011 Invalid statement

IEF663!1 No procedure name

IEF6651 Too many instream
procedures

1EF0411 Missing PEND verb

1IEF662I Invalid label

IEFG6631 Missing label
IEF6651 Too many procedures
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Figure 3-21. Processing the PEND Statement

Entry

IEFVHA: Interpreter GET Routine

Entry Point: 1EFVHA
Function: Get JCL record.

Message Code: C

IEFVHC: Continuation Check

Entry Point: IEFVHC
Function: Check for continuation.

Message Code: A

Messages
Code

Number

Reason

1EF6211

No continuation

IEF668I
{EF6051

IEF6101
IEF658I
IEF6601
IEF6011

PEND out of place
Unidentified operation
No EXEC statement
Statement out of place
Missing SYSCHK DD
Invalid statement

IEFVHCB: Verb Identification

Entry Point: IEFVHCB

Function:
1-Create error message if in-stream procedure
is not being expanded. Go to
2-Change PEND to a NULL statement if in-
stream procedure is being expanded. Go to

Message Code: B

IEF601)
1EF6101
IEF4171

Invalid statement
No step in procedure
PROCLIB 1/O error




Figure 3-22. Allocation Interconnection Module Diagram (Part 1 of 3)

\

ENTRY

From IEFSD162

IEFVMLSE

JFCB
Housekeeping
Error Routine

v

1EFMCVOL

fo

Mount
Control.
Volume

|EFVM3LS

GDG
Single
Processing

IEFVMS5LS

Dscs

Patterning
Processor

|EFVM76

JFCB .
Housekeeping
Unique

Vol ID

A

IEFX300A

‘Device
Strikeout

IEFAB418
> PCCB, TCB,
AT Cleanup
\ Routine . [1eFABa20
[EFSD210 Hook/Unhook
Allocation (B::)ntlzol
Entry P ocks
Routine |IEFAB417
PCCB, TCE,
ATBuild
Routine
Y
|EFVKIMP
, gtep Condition
ode
Processor IEFAB405 IEFAB406
Locate 1 SIOT
. Driver Completion
1 ]
. Y
IEFVM4LS |IEFAB407
» GDG sioT
All A Creation
Processing
A
| \
IEFVMLS1 IEFVM2LS IEFAB408
JFCB Queue
». Housekeeping E?};z?s?ice Manager
Control ne Interface
IEFVMLS1
Allocation
Processing
IEFSD180
P Dedicated
Work Files
IEFXCSSS IEFDSOAL
Allocation > Direct
Control SYSOUT
11
|
|EFWA000 1EFSCAN
UCB Bit
Demanq Pattern
Allocation Scan Routine
/
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Figure 3-22, Allocation Interconnection Module Diagram (Part 2 of 3)

IEFSCAN
UCB Bit et
Pattern )
Scan Routine i
IEFX300A 1EFXV001 IEFWSWIN
. - . o AVR
[S)fr‘:Lc:out AVR Decision
Switch
|EFWD000
External
Action
IEFXV002 IEFXHO000
AVR Label - Separation
Processing Strikeout
\
1EFXVNSL IEFXDPTH IEFX5000 IEFXJIMP IEFSD195
AVR Non- Data Path -t p=  Decision »=1  Allocation | 1 Wait for
Standard Calculator Allocation Recovery Deallocation
Label Routine
Y
1EFXV003 IEF X300A 4 11
AVR Tape -« Device -
Processor Strikeout
|EFXHO000
o Separation
Strikeout
i
IEFWCIMP IEFXDPTH
L A
TIOT Data Path
Construction Calculator
Y
|EFWD000
External
Action
\
10 2
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Figure 3-22. Allocation Interconnection Module Diagram (Part 3 of 3)

|IEFAB400

|IEFAB401

A

Load Balance 10
Initialization

Y

Load Balance
Candidate Select
Routine

IEFXTDMY |EFXTOOD -
Queue <
- . Space
Management A?Iocation

Error Return

\
Y IEFXT002
IEFXKIMP L

1EFXTO003

TIOT
Non-recoverable Compression -

Allocation Error -t

Y
IEFWEXTA
Eventual Action

\ Mount
Verification

DADSM
Error Recovery

[\
Y

IEFSD097

Wait for
Space Decision

]
\

IEFSDI95S

Wait for
Deallocation

i
IEFSD41Q

Allocation
Exit

Return To
Initiator

Y

|IEFAB416

Build
Driver

A

IEFAB417

PCCB,TCE,
ATBuild
Routine

y

|EFAB420

Hook/Unhook
Control Blocks
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Figure 3-23. 1/0 Device Allocation Routines (Part 1 of 3)

Entry
from IEFSD162

1EFSD21Q: Allocation Entry IEFXCSSS: Allocation Controt
Entry Point: IEFXA

Entry Point: IEFW21SD

Function: Function:
u"1-l;?:tect UCBs. ) 1-Process PEND, OFFLINE, UNLOAD,
YES 2-Check whether job was canceled. MOUNT Commands. )
Code: A 2-Calculate table space requirements.
Message : 3-Obtain storage for tables.
- 4-More allocation required? NO

(1f the job is remote, the message is also

written to the remote terminal.) 5-Flush mode? YES

Message Code: D

IEFVKIMP: EXEC Statement Checking

Entry Point: IEFVK

Function: Determine from the EXEC statement "
COND field whether the step should IEFWAQ00: Demand Allocation
be bypassed. YES

Entry Point: |EFWAO000

Message Code: B

Function:
1-Build work tables.
2-Establish data set device requirements.
3-Allocate specific unit requests.

- 4-Go to associated routines.
324 IEFVMLS1: JFCB Housekeeping Control 5-All requests satisfied? YES
Entry Point: IEFVM : 6-Error? YES
Function:
1-Obtain the required SIOTs.
2-Determine the function for each.
3-Pass control to the appropriate routine.

IEFWSWIN: Linkage Module
Entry Point: IEFWSWIT

Message Code: C

Function: Determine whether Automatic
Volume Recognition (AVR]) is
present in the system.

)




310 weiSorg :¢ uordag

vziue

)

uol

T1¢

Figure 3-23. 1/0 Device Allocation Routines (Part 2 of 3)

IEFX5000: Decision Allocation

Entry Point: 1EFX5000

Function:

1-Select devices for data sets with
multiple unit possibilities.

2-Go to associated routines.

IEFWCIMP: TIOT Construction

Entry Point: {EFWCO000

Function:
1-Calculate storage requirements.
2-Build the TIOT,
3-Process requests for direct access
space.
4-Go to associated routines.

'6-Error? YES

ﬂ 229 @@

IEFWDO000: External Action

Entry Point: IEFWDO00O0O

Function:

1-Verify that the correct direct access
volumes are mounted in response to
requests for volumes that require
space allocation for new data sets.

2-Unload any devices that are known to
to contain wrong volumes.

3-Request for control volume? YES

Message Code: E

IEFXTO00D: Space Allocation

Entry Point: IEFXTO00

Function:

1-To perform Load Balancing Initialization if there
are public volume requests go to IEFAB400.

2-To use Load Balancing to select the best unit for
public volume requests go to IEFAB401.

3-Obtain space on direct access devices for
requesting data sets,

4-Error? YES

IEFXT002: TIOT Compression

Entry Point: |IEFXT002

Function:
1-Reduce the TIOT to its final size.
2-Provide an interface with the VARY com-
mand.

3-Error? YES
Message Code: N

i 8

328
B
328
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Figure 3-23. 1/0 Device Allocation Routines (Part 3 of 3)

IEFWEXTA: Extended External Action

Entry Point: IEFWEXTA

Function:
1-Verify that the correct direct access vol-
umes are mounted in response to requests
for volumes that contain old direct access
data sets.
2-Error? YES

Message Code: F

Meaning

IEFSD41Q: Allocation Exit

Entry Point: 1EFW41SD

Function:
1-Set up for flush mode processing if neces-

sary.
2-Load a return code n into register 15.

Return to

IEFSD162

Successful Allocation

Unsuccessful Allocation
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Figure 3-24 JFCB Housekeeping Routines (Part 1 of 2)

IEFVM2LS: Fetch DCB Processing

1EFSD180: Dedication Determination

Entry Point: IEFVM2

Function: Update SIOT, SCT JFCB, and VOLT
with information needed for the al-
location of devices for the fetch DCB.

Entry Point: IEFSD18

Function: Copy information about the dedi-
cated data set into the SIOT and
JFCB.

IEFVM3LS: GDG Single Processing

IEFDSOAL: DSO Determination

Entry Point: IEFVM3

Function:
1-Get qualified name of a member of a gen-
eration data group (GDG).
2-Complete information in the JFCB, VOLT,
and SIOT for that member.

Entry Point: IEFDSOAL

Function: Modify SYSOUT SIOT and JFCB
for direct system output.

ﬁ

1EFVMA4LS: GDG All Processing

IEFMCVOL: Mount Control Volume

Entry Point: 1IEFVM4

Function: Build SIOT, JFCB, VOLT, and PDQ
entries for each member of the gen-
eration data group (GDG).

IEFVMS5LS: Patterning DSCB

- Entry Point: IEFVM5

Function: Establish DCB control information
within the JFCB.

Entry Point: IEFCVOL1
Function:

1-Build dummy allocation tables to have a
control volume mounted when data set
called for cannot be located on a currently
mounted control volume.

2-Reset pointers to real tables after volume
is mounted. .

3-Error? YES

i i

IEFVMLS6: Error Message

IEFVM76: Unique Volume ID

Entry Point: IEFVM76

Function: Create unique volume serials for
unlabeled tape data sets when the
disposition is PASS.

Entry Point: IEFVM6

Function: Prepare error messages for the JFCB
Housekeeping routines.

Message Code: G
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Figure 3-24 JFCB Housekeeping Routines (Part 2 of 2)

IEFAB405: Locate Driver 1

Entry Point: IEFAB405

Function:
1-Builds LOCATE parameter list.
2-Obtains storage for volume list.
3-Issues catalog LOCATE

Message Code: R

IEFAB407: SIOT Creation 1

Entry Point: |IEFAB407

Function: Creates new SIOTs and JFCBs.

Message Code: Q

IEFAB406: SIOT Completion l 1

IEFAB408: Queue Manager Interface 1

Entry Point: IEFAB406

Function:
1-Fills in SIOT and JFCB.

2-Volume list processed one device at a time.
31 more than 5 volumes. [
4-If more than one device type.

Entry Point: IEFAB408

Function:
1-Handles requests to ASSIGN, READ or
WRITE queue records by creating a
QMPA interface.
2-Calls Queue Manager
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Figure 3-25. Demand Allocation and TIOT Construction

IEFX300A: Device Strikeout

Entry Point: IEFX3000

Function: Modify the primary and secondary
bit patterns in AWT entries to com-
plete the allocation to a data set.

IEFSCAN: UCB Bit Pattern Sean

Entry Point: IEFSCAN

Function: Scan the UCB lookup table for the
next useful device.

IEFXHO00O0: Separation Strikeout

Entry Point: 1EFXH000

Function: Strike from AWT entries, the bite
corresponding to devices that would
violate separation or affinity requests.

]

IEFXDPTH: Data Path Calculator

Entry Point: IEFXDPTH

Function: Search the scheduler lookup table
for UCB pointers and turn on a
mask bit corresponding to that
channel.
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Figure 3-26. Automatic Volume Recognition (AVR) Routines

IEFXV003: AVR Tape Processing 1

Entry Point: IEFXVO003

Function: Determinesan optimal allocation
solution for 2400 and 3400 series
9-track tape requests.

IEFXV001: Automatic Volume Recognition

Entry Point: IEFXV001

Function: Perform allocation for specifically
requested volumes.

Message Code: H

IEFSCAN: UCB Bit Pattern Scan IEFXV002: AVR Labe!