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This Program Logic Manual (PLM) is a
detailed guide to the IBM Disk Operating
System IPL and Job Control programs. It
supplements the program listings by
providing descriptive text and flowcharts.

Note: Although titles of some DOS
publications have been simplified, the
change does not affect the contents of
the publications.

For overall system control logic
description, this PLM is used with six
other PLMs:

¢ Introduction to DOS Logic, GY24-5017.

e DOS Linkage Editor, GY24-5080.

e DOS Supervisor and Related Transients,
GY24-5151.

e DOS Logical Transients, GY2u4-5152.

e DOS System Service Programs, GY24-5153.

e DOS Librarian, GY24-5079.

Prerequisite publications that will aid
in the use of this manual are:

e IBM System/360 Principles of Operation,
GA22-6821. :

e DOS System Control and Service,
GC24-5036.

e IBM System/360 Disk and Tape Operating
Systems, Assembler Specifications,
GC24-3414 .,

PREFACE

Publications related in subject matter
to the seven system control PLMs are:

¢ DOS Supervisor and I/O Macros,
GC24-5037.

s DOS System Generation, GC24-5033.

e DOS Operating Guide, GC24-5022.

e DOS Messages, GC24-5074.

e DOS Data Management Concepts, GC2u4-3427.

Titles and abstracts of other related
publications are listed in the IBM
System/360 and System/370 Bibliography,
GA22-6822.

This manual consists of four major
sections. The first section is an
introduction to the IPL and Job Control
programs. The next two sections are a
discussion of contents of the IPL and Job
Control phases. The last section of the
manual, the appendixes, contains label
lists, error messages, charts, and tables
for use as references in analyzing program
details.

The detailed flowcharts are identified
by letters AA through ZZ. Numerals such as
00 for the program level flowcharts
identify the more general flowcharts.
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INITIAL. PROGRAM LOAD (IPL)

The IPL program must be executed each time
it is necessary to load a new supervisor
control program or to change the channel
and unit assignment for SYSRES. The IPL
program:

1. Operates in the supervisor mode.
2. Loads supervisor into core from SYSRES.

3. Performs any ADDs and DELETEs of
devices to the supervisor PUB table.

4. Sets the date and time of day (if
supported) into supervisor
communications region.

5. Places the system in the problem mode.

6. Exits to EOJ when it is finished.

Additional information is supplied in the
section, IPL Program.

JOB CONTROL PROGRAM ($JOBCTLA-$JOBCTLN)

The job control program provides job-to-job
transition for:

° Background programs

INTRODUCTION

. Foreground programs if BJF
(Batch-Job-Foreground) option is
specified. This program also prepares
job steps for execution. (One or more
programs can be executed within a
single job. Each such execution is
called a job step.)

On the basis of information provided in
job control statements, Job Control
performs the following functions:

° Prepares the system for execution of
programs in a batched job environment.

° Assigns device address to symbolic
units.

. Sets up fields in the communications
region(s).

. Edits and stores volume and file label
information.

° Prepares for restarting checkpointed
programs.

o Clears the problem program area to
binary zero between job-steps.

Job Control is executed in the problem
program area and is overlaid by the job
step it is preparing to execute. For
additional information, refer to the
section, Job Control Program.

Introduction 11



IPL PROGRAM

INITIAL PROGRAM LOAD PROGRAM (IPL),
CHART 01

IPL is a 2-phase program consisting of:

. $$ASIPL1 (a 64-byte bootstrap routine),
and

° $$ASIPL2 (less than 4096 bytes).

The $$AS$IPL1 bootstrap program is
located on SYSRES at 00 00 1 (CC .HH R).
The operator sets the channel and unit of
SYSRES in the load unit switches and
presses the load key. Microprogramming
reads the first record (24 bytes) from
SYSRES into main storage starting at
location 00. This 24-byte record consists
of a PSW starting at location 0 and two
chained CCWs starting at location 8.

Microprogramming . executes the first CCW
at location 8, which reads in the next 40
bytes (3 more chained CCWs and a seek
address) from SYSRES (cylinder 0, track 0,
record 2). The second CCW is a seek for
the $$A4IPL2 program on SYSRES (cylinder O,
track 01, record 5). The next three CCWs
are a search, transfer in channel, and read
for cylinder 0, track 01, record 5 to load
the $$AS$IPL2 program. Control is
transferred to the $$AS$IPL2 program by
loading the PSW at location 0. This PSW
was loaded as part of $$ASIPL1.

$$ASIPL2 examines the CPU type.
is a System/360 CPU, a switch is set
indicating that a hard wait will occur when
a machine check is encountered. $$ASIPL2
clears storage from its own end to the end
of main storage. A program check is forced
and the program check new PSW returns
control to the $3A$IPL2 program. The
address at which the program check occurred
is saved as the end-of-storage address.
There is no provision in the $$AS$IPL2
program to clear main storage below
location 12,288.

If it

The transient directory is searched for
the core image library disk address of the
supervisor. The supervisor is read into
main storage starting at location 00. The
I/0 tables that are located within the
supervisor are moved to the end of the
supervisor (see Figure 3, step 3). A
2-device system is then built in low
storage for the IPL operation.

12 DOS IPL and Job Control

Figures 1 and 2 show examples of I/0
tables built by $$A$IPL2. Figure 1 shows
the I/0 tables for a 1-device system, and
Figure 2 shows the I/0 tables for a
2-device system. Figure 3 is a map of main

storage.
Channel
LUB Table Number 0 1 2 3 4 5 6
FOCL
0 FF FIFIO|FIFIFIF < Pointers
N
1 FF SYSRES DEV
P I N T T
(/ T T Ll T T L T
2 FF | FFFFFFFF
| —————
3 FF ! FFFFFFFF
I 1 1 | Il 1 Il 1
I LI B B e E
4 FF | SYSTEM DEV > PUB Table
| +—————+—
5 FF | SYSTEM  DEV
g T I T IO N N |
_- LEN SR IR B E B
6 SYSRES |~ SYSTEM DEV
1 1 ! | 1 i 1
T T T T T T T
7 SYSTEM  DEV
| S N N B N A
e

Note: It is assumed that SYSRES is on channel 2.

Figure 1. I/O Table for One-Device System
LUB Table 0M™N23456
0 FF 1|F|F|F|F| | 4FOCL
Poi :
1] FF SYSLOG DEV Pg;::':o e
——t——t— ) .
2 FF -~ >| SYSRES DEV first device
/// i ———t—t—+—t on channel
3 FF g - FFFFFFFF
P -t
4 |sysLoGg*} lr SYSTEM DEV | Y nis Taple
1 1 1 i 1 1 1
T L] T L] T L T
5 | SYSLOG J SYSGEN §Y§TFM . QEY
6 | sYsres | . Entries SYSTEM = DEV
Pointer to et
7 | sYsres |PUB for SYSTEM DEV
- logical device TR R F S A
]

Note: It is assumed that SYSRES is on channel 2 and that the
communication device SYSLOG is on channel 0.
* SYSUSE LUB (displacement 18 in the LUB table) is assigned
for SYSRDR or SYSLOG.

Figure 2. I/0 Table for Two-Device System



Step 1
0000
PSW CCW1 CCw2
0024
CCw3 | cCw4g CCW5
0048
DISK ADDRESS OF $$ASIPL2
12,288
- $SASIPL2 - Clears storage, loads
supervisor moves 1/O tables from
SUPVR area to end of supervisor,
builds two device system and sets
storage protection keys:
14,445

L

End of Storage

$SASIPL1

$SASIPL2

Step 1 - represents the main storage map after $$ASIPL2 is

loaded.
NOTE: Storage addresses are in decimal notation.

Step 3
0000
Supervisor Constants
Supervisor loaded by $$AS$IPL2
SYSGEN /0 Tables
End
of =
SUPVR | SYSGEN [/O tables moved to end of
supervisor
EOS e SIPLRT2 is loaded into this area at
X000 | the finish of $$ASIPL2

End of Storage

Step 3 - represents the main storage map after
$$ASIPL2 loads the supervisor.

Figure 3.

Supervisor

$IPLRT2

IPL Main Storage Map

0000

0024

0048

12,288

20,480
or 28,672

Step 2

PSW CCW1 CCWwW2

CCwW3 | cCcw4 CCW5

DISK ADDRESS OF $SASIPL2

For a supervisor greater than 8K
$SASIPL2 is moved to 6K beyond
the end of the supervisor.

$SASIPL2 - Clears storage, loads
supervisor, moves |/0O tables from
SUPVR area to location 16,384,
builds two device system, and sets
storage protection keys,

End of Storage

SSASIPLY

$SASIPL2

Step 2 - represents the main storage map after $SASIPL2 is
loaded.

0000

End

Step 4

Supervisor Constants

SYSGEN 1/0O tables moved back

into supervisor at the end of $SIPLRT4

of —

SUPVR

End of Job transient ($$BEQJ3)
loaded into problem program area at
finish of $IPLRT4

Supervisor

End of Storage

Step 4 - represents the main storage map after
SIPLRT4 is executed.

IPL Program 13



After the system I/O tables have been
moved, a PUB is built in low storage for
SYSRES. A LUB is assigned for this PUB and
the FOCL is set to point to the PUB for the
SYSRES device. The system is put into the
wait state and the operator has the option
of selecting the communication device
desired for IPL. If the desired
communication device is:

1. A card reader, and it is already
assigned as SYSRDR, the operator
presses the external interrupt key
causing an external interrupt.

2. A card reader, and it is not assigned
as SYSRDR, the operator presses the
start key on the reader causing an I/0
(device end) interrupt.

3. A console printer-keyboard, the
operator presses the request key
causing an I/O attention interrupt.

After the operator has taken the
appropriate action for choosing a
communication device, a PUB and LUB are
added and the FOCL is updated to show the
new device. This completes building of the
2-device system for IPL.

A check is made to determine if the
storage protection feature is supported.
If so, the storage protection keys are set.
The supervisor area, in blocks of 2K,
receives a storage protection key of 0.
The upper part of the supervisor that is
not an even multiple of 2K and the
remainder of main storage are not
protected. They receive a storage
protection key of 1. The $$ASIPL2 issues a
SVC . of 4 to load the $IPLRT2 program,
overlaying the $$A$IPL2 program.

S$IPLRT2, CHART 02

The $IPLRT2 program is loaded and executed
every time the operator chooses to IPL the
system. It is loaded (by the $$A$IPL2
program) starting at location EOS+4096 (see
Figure 3, step 3). Before loading $IPLRT2,
the $$A$IPL2 program has moved the system
I/0 tables to high core. A 2-device
system, SYSRES and SYSUSE (SYSUSE=SYSRDR or
SYSLOG), has been built by the $$AS$IPL2
program for IPL operationmns.

- The $IPLRT2 program performs the
following functions:

. Scans the LUB table entries in each

partition and establishes partition
ownership for each entry.

14 DOS IPL and Job Control

. Checks for RMS support. When the IPL
program is executed on a System/360
CPU, System/370 functions are negated,
RETAIN/370 support is turned off (if
present), and coding to simulate
System/360 support is moved into the
supervisor. In the case of a
System/370 CPU, the address of the
extended logout area is found and
$$BCCHHR is fetched to build the load
list.

. Monitors core usage and indicates
whether there is enough core storage
available to load both $IPLRT3 and
S$IPLRTY4 into core at the same time.
When there is not enough core storage
available, a switch is set, indicating
that $IPLRT3 and $IPLRT4 will be
separately loaded into the same area as
needed.

. Contains the error subroutines to issue
the error messages when necessary.

. Loads the appropriate phase(s) into
core storage after the $IPLRT2 program.
If the first control card is a SET
card, S$IPLRTY4 is loaded. If the first
control card read is a DEL or an ADD
card and there is sufficient core
storage available to allow both $IPLRT3
and S$IPLRTY4 to be loaded, both are
loaded. If there is not sufficient
core storage available to have $IPLRTY4
loaded after $IPLRT3, each is loaded
into the same area as it is needed.

The ADD, DEL, and SET statements are
entered from the IPL communication device
(SYSRDR or SYSLOG). The formats for these
statements are described in Figure 4.

After a card is read, the operation code
is evaluated by a translate and test
instruction to determine the type of
statement.

$IPLRT3, CHART 03

The $IPLRT3 program is loaded and executed
only when ADD or DEL control cards are
submitted to the IPL program. It is loaded
by the $IPLRT2 program.

The $IPLRT3 program performs the
following functions:

e Adds a device to the system.

. Deletes a device from the system.



| Add Routine (S$IPLRT3)

The add routine checks to ensure the device
is not already assigned. It then
determines where to add the PUB in the PUB
table and moves all the PUB entries beyond
this point down one PUB length to make room
for the new PUB. The new PUB is then
inserted in the area just vacated. The LUB
table and FOCL pointers are updated to
reflect the new entry and the routine
returns to read another control statement.

| Delete Routine ($IPLRT3)

The delete routine first checks to see if
the device to be deleted is in the PUB
table and then determines the location in
the PUB table of the PUB to be deleted.

All PUBs beyond this point are moved up one
PUB length overlaying the PUB to be
deleted. The LUB table and FOCL pointers
are updated so they no longer point to a
nonexisting PUB entry. The routine returns
to read another control statement.

SIPLRT4, CHART 03

The $IPLRT4 program is loaded and executed
every time the operator decides to IPL the
system. It is loaded by the $IPLRT2
program. '

The $IPLRT4 program performs the
following functions:

° Sets the system date.

. Sets the system time of day, if the
timer feature is supported.

o Checks the channels for file-protect
support for each device when DASDFP
option is specified.

. Scans the PUB table. If a 3211 is
found, S$IPLRTU loads $S$BUFLDR.

Set Routine (S$IPLRTH4)

The set time of day routine determines the
operand format of the set statement.

° The DATERT subroutine converts the
month, day, and year to decimal. This
information is then stored in the
system date field of the communication
region (displacement 79).

[ The TIMERT subroutine is used if the
timer feature is supported. It
converts the hours, minutes, and
seconds to decimal and determines the
time of day in total seconds. The
total seconds, multiplied by 300, is
stored at core location X°'54°.

The SET card signals the end of the
control statements. The system assignments
for SYSRES and the communication device
(SYSRDR or SYSLOG) are checked and
permanently assigned. The system I/0
tables are moved from their temporary
location in high core to their permanent
location in the supervisor area. This move
overlays the two-device IPL I/O tables
(that were built by $$AS$IPL2) and finishes
the IPL operation.

The end-of-job transient is loaded with
a SVC 14 to initiate normal job processing.
If the supervisor contains teleprocessing
support, $$BEOJ3 is fetched; otherwise,
$SBEOJY4 is fetched.

IPL Program 15



ADD -- Add a Device to the PUB Table

r T
| Operation | Operand ]

X'cuu' = Channel and unit numbers in hexadecimal

k = S, if the device is switchable (is physically attached to two adjacent channels).
The designated channel is the lower of the two channels.

k = 0-265 indicates the priority of the device, if the device cannot be switched. The highest priority is 0.
If k is not given, a priority of 255 is assumed.

devicetype™ = 2400T7 for 7 - track, IBM 2400 Series Magnetic Tape Units.
2400T9 for 9 - track, IBM 2400 Series Magnetic Tape Units.
1442N1 for 1442N1, IBM Card Read Punch.

X'!ss' = Device specifications used for tape mode. If device specifications are not specified, X!ss' has the following
set values:

X'CO’ for 9-track tape

X'90" for 7 - track tape

X'00’ for nontapes
If you specify X'C8’ for an 800 BPI single - density 9-track tape drive, you will save time during the tape OPEN.
X'00°, X'01°, X'02’, and X'03' are invalid as X'ss" for magnetic tape. These four values are used to specify SADxxx
requirements for IBM 2702 lines*. X'ss’ is required for the IBM 1255, 1259, 1270**, 1275*%, 1412, 1419, and 1419P

device types. It specifies the external interrupt bit (in the old PSW) used by this device to indicate READ COMPLETE.
The specifications are:

X'01" PSW bit 31 X'08" PSW bit 28 *Device type codes and a complete list **This device is not available
X'02" PSW bit 30 X'10" PSW bit 27 of density settings can be obtained from in the United States of
X'04" PSW bit 29 X'20" PSW bit 26 the Supervisor and Transients PLM. America.

The end - of - block character (alter code 5) must be given after each ADD statement if the communication device is a
printer - keyboard.

DEL -- Delete a Device from PUB Table

e e s et 7
| Operation | Operand |

---------- Fom e e
| DEL I X'cuu' J

Where cuu is the channel and unit numbers, in hex, of the device to be deleted.

The end - of - block character (alter code 5) must be given after each DEL statement if the communication device is a
printer - keyboard.

SET -- Set Date and Time of Day

"""""""" B |
| Operation | Operand ]
___________________________________________ _'
| SET | [DATE=nl] [,CLOCK=n2] |
| PN L J
The entries in the operand represent the following:
DATE = n1 Sets the system date to the specified value. n1 has one of the following formats:
mm/dd/yy
dd/mm/yy

Where mm specifies the month, dd specifies the day, and yy speciﬂ.es the year.
The format used is that selected when the system was generated.

CLOCK =n2 Must be given at IPL time if the timer feature is present.
Sets the system clock to the specified value. n2 has the following format:

hh/mm/ss

Where hh specifies hours (00-23), mm specifies minutes (00 -59), and ss specifies seconds (00 - 59).

Figure 4. ADD, DEL, and SET Statements
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The job control program provides job-to-job
transition for background programs and,
optionally, for foreground programs. It
also prepares program job steps for
execution. (One or more programs can be
executed within a single job. Each such
execution is called a job step.) To obtain
job-to-job transition for foreground
programs, Batch-Job-Foreground (BJF)
support must be specified at system
generation time, and a BATCH command must
be issued by the operator. Job Control
then provides this feature in the partition
specified by the operand of the BATCH
command if the following minimum
requirements are met:

° At least 10K of main storage in the
partition.

° Separate system I/0O files for the
partition.

Job Control performs various functions
on the basis of information provided in job
control statements:

° Prepares programs for execution.

° Assigns device addresses to symbolic
units.

° Sets up field in the communication
region(s).

C] Edits and stores volume and file label
information.

° Prepares for restarting checkpointed
programs.

o Clears the program area to binary zeros
between job steps.

° Prepares input for the linkage editor
program if the LINK option has been
specified. The statements: ENTRY,
ACTION, PHASE, and INCLUDE, when
present in input stream, are copied to
SYSLNK as card images. An INCLUDE
statement with a blank operand causes
the contents of SYSIPT to be copied to
SYSLNK until a /* statement is read
from SYSIPT. Blank cards from SYSIPT
are ignored. This preparation for the
linkage editor program is valid for the
BG partition only, unless the
supervisor includes the PCIL option.

If the LINK option is not specified and
the CATALR card precedes the PHASE
card, these cards are copied to SYSPCH

JOB CONTROL PROGRAM

as card images preceding the
compilation.

The job control program is executed in
the program area and is overlaid by the job
step it is preparing for execution. A JOB
statement in the input stream marks the
beginning of a job and a /& statement marks
the end of a job. An EXEC statement calls
for execution of a job step. A job step is
normally ended with the EOJ macro.

1/0 FLOW

The I/0 flow for the job control program
consists of:

° Input
SYSRDR
SYSIPT

e Output
SYSLST
SYSLNK

o I/0
SYSLOG

PROGRAM FLOW

Functionally, Job Control consists of eight
phases and one B-transient that are
identified as $JOBCTLA, $JOBCTLD, $JOBCTLF,
$JOBCTLG, $JOBCTLJ, $JOBCTLK, $JOBCTLM,
$JOBCTLN, and $$BLSTIO.

$JOBCTLA (CHART 04)

This phase is the initial entry into Job
Control. It is loaded every time Job
Control is fetched and is considered the
root phase. (It is resident in main
storage at all times during job control
execution and contains routines that are
used by the other phases of Job Control.)

Job control input is read from SYSRDR or
SYSLOG depending on the setting of the job
control input switch (COMREG+56, bit 2).
As each control statement is read, it is
analyzed to determine which of the
processing routines is to be used. The
phase containing the correct processing

Job Control Program 17



routine is loaded if it is not already in
main storage as a result of the previous
control statement.

Figure 5 represents the storage
allocation for Job Control.

$JOBCTLD (CHARTS 05 AND 06)

Contains the processing routines for the
following control statements:

1. ASSGN
2. CLOSE

$JOBCTLF (CHART 07)

contains the processing routines for the
following control statements:

1. DVCDN
2. Dvcup
3. LISTIO
4. RESET
5. UNA

6. UNBATCH
7. MAP

$JOBCTLG (CHARTS 08 AND 09)

Contains the processing routines for the
following control statements: ’

1. CANCEL
2. /& (EOJ)
3. EXEC

4. JOB

5. OPTION

$JOBCTLJ (CHARTS 10, 11, AND 12)

Contains processing routines for the
following control statements:

10. HOLD

11. RELSE

12. CATALR card (not a control statement)
13. NOLOG

14. LOG

15. STOP

16. PAUSE

17. ALLOC

SJOBCTLK (CHARTS 13 AND 14)

Contains processing routines for the
following control statements:

1. RSTRT
2. LBLTYP
3. VOL

4. TPLAB
5. DLAB
6. XTENT
7. TLBL
8. DLBL
9. EXTENT

$JOBCTLM (CHART 15)

Initializes the recorder file and contains
processing routines for the ROD control
statement.

$JOBCTLN (CHART 16)

Provides interface between the DOS system
and $JOBACCT to allow the user to access
Job Accounting information. This phase
contains processing routines for the
following conditions:

1. Normal end of job.

2. Simulated end of job.

3. End of job and pause.

4. EXEC card encountered.
Note: SJOBCTLN interfaces with $JOBACCT
phase supplied by user.

$$BLSTIO

1. ACTION
2. ENTRY
3. PHASE
4. INCLUDE
5. DATE

6. SET

7. UPSI

8. MTC

9. UCs

18 DOS IPL and Job Control

This B-transient contains subroutines used
by DVCDN and LISTIO control statement
processors of $JOBCTLF. When required by
these processors, $$BLSTIO is fetched (SVC
2) into supervisor B-transient area.



/ Supervisor
$SBLST\O
(fetched when required)

All byte counts aré

approximations and

are included only to
show relative size.

-—=" $JOBCTLM
$JOBCTLN
: $JOBCTLK
$JOBCTLA $JoBCTLY
7, —— $JOBCTLF
A — $JOBCTLG
1408 3744 —— $JOBCTLD
c Bytes Bytes 750 —
5 Bytes | —
2 - 5043 == I I
5 - 1 *$JOBACCT Bytes 5150 —Y 1 —
& - I Bytes 5397
-+ | Bytes 5546
1 Bytes 5952
Bytes

* 4096 Bytes maximum

Figure 5. Job control storage allocation

Job control program 19



20 DOS IPL and Job Control



CHARTS

Chart 0l1. Initial Program Load ($$A$IPL1 and $$ASIPL2)

Initial Program

Load (IPL)
1JBIP120 /
IPL BOOTSTRAP (SSASIPLY) Chart AA

The operator sets the channel and unit of
SYSRES in the load unit switches and presses
the load key. Microprogramming then reads
the first 24-byte record consisting of a

PSW qnd two CCWs into main storage starting
at location 00. It executes the first CCW

at location 8 which reads the next 40 bytes
from SYSRES into main storage. The SSASIPL2
program on SYSRES is loaded into storage
starting at decimal location 12,228.

1JBIP210 ]
CLEAR CORE, LOAD SUPERVISOR
(SSASIPL2) Chart AB-AC

If CPU is not a System/370, set for hard wait on machine
check. S$SSASIPL2 clears storage beyond the supervisor and
forces a program check to get its return address to SSASIPL2
and to determine the storage size of the system. The
transient directory is searched to find the address of the
supervisor nucleus. When the supervisor entry is found,

the SSASIPL2 program is moved to the core location equal
the length of the supervisor plus 10K (minimum BG size)
minus 4K (maximum length of Bootstrap). The supervisor

is then loaded into main storage.

ENDRD *

BUILD TWO DEVICE SYSTEM
(SSASIPL2) Chart AD - AH

1. Puts the end of stotage address in the communication region.

2. Moves the SYSGEN /O tables to end of supervisor and
builds a one device system in low storage for SYSRES.

3. Puts the system in the wait state and gives the operator the
choice of a 1052, a card reader, or an unassigned card
reader, as the communication device.

31 4. Adds the /O tables for this communication device to the

1/O tables for SYSRES and completes the two device

system for |PL operation.

Finished
Building Two
Dev System

NO

SETPROT

SET STORAGE PROTECTION KEYS
SSASIPL2 Chart AD

If the storage protection feature is available on the system, a
key of 0 is set for the supervisor region and key of 1 is set for
the rest of storage. The new PSWs are restored and the

program exits by loading and transferring control to SIPLRT2.

Y

SVC4 Load
SIPLRT2 Chart 02

Charts 21



Chart 02.

GETADD

Initial Program Load ($IPLRT2)

SIPLRT2
Chart 01

BEGIN y

INITIALIZATION Chart AJ

Load the root phase's base. Determine the
load configuration of $IPLRT3 and $IPLRT4
from available main storage. The size of
main storage and the location of the system
1/O tables in main storage is found. The
number of PUBs, SABs, TEBs and/or TEBVs
in use is calculated .

READGO y

CHECK RMS SUPPORT Charts AJ and AK

1f RMS is in supervisor:

e |f this is a System/360 CPU, turn off
System/370 functions and move coding
to supervisor to simulate System/360
support .

e |f this is a System/370 CPU, get the
address of the extended logout area.

MONITOR {r

READ AND EVALUATE

CONTROL CARD Chart AK

The control statement just read is evaluated
to determine if the op code is a legal control
statement and the type of operation (ADD,
DEL or SET). After the op code is analyzed,
control is given to the appropriate routine to
service the statement.

!

ADD Type

SET

Y

of Card

DEL
GETDEL

GETSET Y

MONITOR CORE USAGE

Chart AL

MONITOR CORE USAGE Chart AL

MONITOR CORE USAGE Chart AM

enough room. )

Load $IPLRT3 (and $IPLRT4 if there is

Load $IPLRT3 (and $IPLRT4 if there is

enough room.)

Load $IPLRT4 if it is not already in main
storage .
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Chart 03. Initial Program Load ($IPLRT3 and $IPLRTH)

|02| lozl

ADD Type DEL
of Card

ADDRTN ¥ DELRTN 1
ADD A DEVICE ROUTINE  Charts AR and AS DELETE A PUB ROUTINE Chart AT
The first operand is checked for a key field The operands of the delete cards are converted
(multiplex or burst device indicator). The to hex and the PUB table is searched to find the
channel and unit numbers are checked and PUB to be deleted. All PUB entries beyond the
converted to hex. The third operand, if any, PUB to be deleted are moved up one entry,
is then processed. The BLDPUB subroutine adds overlaying the selected PUB. The FOCL and LUB
the device to the PUB table. The CHURTN ) tables are updated ot CHURTN and LUDRTN,
subroutine updates the FOCL. The LUURTN respectively, so they do not point to a nonexisting|
subroutine assigns a LUB for the PUB just added. PUB. After the 1/O tables are updated, the
After the 1/O tables are updated, the routine routine returns to READGO to read another
returns to READGO to read another control control statement.
statement .

Y y
SIPLRT4
02 02
READGO READGO

SETRTN y
SET TIME OF DAY ROUTINE Chart AX

The date and time of day are set in the communi-
cation region.  The FDSRTN subroutine gets the
operands from the control statement. The
DATERT subroutine puts the date in the communi-
cation region. |If the timer feature is present, the
TIMERT subroutine puts the time of day in core at
location X'54'. The SET routine terminates the
reading of control statements.

USNRES \
ASSIGN SYSRES AND SYSLOG Chart AX

The PUBs for SYSRES and SYSLOG or SYSRDR are
checked to insure that they are assigned only to a
single logical unit and that they are properly
built. The PUBs are then permanently assigned
as the system residence unit and the system
communication device.

OFFINT ]
MOVE SYSTEM 1/O TABLES TO
LOW CORE Chart AY

The system |/O tables are moved to their
permanent location in the supervisor area.

If there are any 3211's in the PUB table,

load SSBUFLDR. A message "IPL complete”
is printed (if SYSLOG was the communication
device) and the program exits by loading the
End of Job transient (SSBEQJ).

Y

*See Logical Transients PLM.
SVvC 14 If the Supervisor contains
End of Job* teleprocessing, $$BEOJ3 is
fetched; otherwise, $$BEQJ4

is fetched.

Charts 23



Chart

Job control is entered from the supervisor fetch routine. It can be entered normally
by means of the EOJ macro or abnormally from the B - transients $$BILSVC,

04. Job Control ($JOBCTLA) Root Phase
$JOBCTLA Note:
JOBCTL \

INITIALIZATION

Chart BA

Initializes the job control program as follows:
Loads base registers.

Seizes control of the system.

Performs relocation of job control.

Sets up a table of NICLS and FICLS for

AWK —

system and programmer units in each partition.

v

Sets track capacity constants for SYSRES
device (2311 or 2314).

6. Checks available record counts if system units

are supported on a DASD device.
7. Saves the LUBs to unassign extent JIBs of the
previous job step.

The main storage area that contains this coding
is subsequently used as a 120 byte 1/O area.
Control statements are read into and messages
are displayed from this area.

$SBPCHK, $$BTERM, $$BEOJ, $3BECJII. In all cases the B -transient $$BEOJ is
used to issue the actual fetch for Job Control ($JOBCTLA). This phase includes:

1.

The initialization routine (JOBCTL).

2. The control statement read routine (CONTROL)

oA W

. The phase vector table (see Figure 8 in Appendix A).
The root phase subroutines (Charts BD - BK).

The root phase error message routines (Charts BL - BM).
Relocation subroutine Chart BN .

Items 4 and 5 are used by other job control phases.

but not first EXEC,
and Job Accounting

Is
operand EXEC,
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TABLE G
N Interface sup-
PHASE $JOBCTLN orted
CONTROL Y Operand Chart
"CONTROL STATEMENT READ Chart BB EXEC e NO
1. Reads control statement.
2. lIgnores blank statements .
3. Checks column 1 to determine if the statement
is ffom th9: operator or the programmer . Arj TABLE A 1 TABLER ¥
indicator is set to control error processing in
the phase vector table lookup routine. A PHASE $JOBCTLD PHASE $JOBCTLF
blank in column 1 indicates an operator Operand Chart Operand Chart
statement. // in columns 1 and 2 indicates ASSGN 05 DVCDN 07
a programmer statement . CLOSE 06 DVCUP 07
4. Scans the control statement for the first LISTIO 07
operand (may be //,/*,*, or the operation MAP 07
field). RESET ‘07
5. Performs initialization for the phase vector UNA 07
table lookup. UNBATCH 07
BTLOOP ) TABLEC y TABLE D {
’;HATS: ViCTOR TABLE bLIOOKUP — fc""” BC v PHASE $JOBCTLG PHASE $JOBCTLJ
. e phase vector table is searched for an argu-|
mentpthat is equal to the current operand (reg- M Chart M M
ister POINT]1 is pointing to column T of the CANCEL 09 ACTION 1
statement or to the first character of the opera- EOJ-/8&- 09 ENTRY 1
tion field). See Figure 8, Appendix A, for the EXEC 09 PHASE h
format of an entry in the phase vector table. JOB 09 INCLUDE 12
2. The operand is checked for validity . OPTION 08 SDS-TE }%
3. The statement is logged as specified in the UPsI 12
condition switches of the found entry. MTC 12
4. If the correct processing phase is not in main ucs 1
storage it is loaded (SVC 4). HOLD 1
5. Processing for the operands //,/*,*, or RELSE 11
IGNORE is in the root phase and they are TABLE E y CATALR 12
processed as follows: LOG 10
- // - The statement is scanned to make the PHASE $JOBCTLK NOLOG 10
next operand (operation field) available Operand Chart PAUSE 10
for processing. Exit to ;@ RSTRT 14 STOP 10
/* = Ignored. Exit to ' LBLTYP 13 ALLOC 10
* - Ignored . Exit to VOL 13
IGNORE - The Job Control input switch is ' TPLAB 13
set to indicate SYSRDR. Exit to > @ DLAB 13 TABLE F l
6. Control is transferred to the correct processing XTENT 13
routine as specified by table A, B, C, D, DLBL 14 PHASE $JOBCTLM
E, or F for all other operands. EXTENT 14 Operand Chart
TLBL 14 ROD e




chart 05. Job Control ($JOBCTLD) Statement Processor (Part 1 of 2)

* Chart 04
Table A
ASSGN ASSGNB3 1
SCAN and CHECK 1st and 2nd OPERANDS Chart CA VERIFY and STORE UA or IGN ASSIGNMENT Chart CC
1. Scans the ASSGN statement for the 1st operand, SYSXXX. 1. Sets byte 0 of the LUB being generated (in a work area)
2. Checks and converts SYSXXX to the symbolic unit address, to hex FF (unassigned code) if the assignment is UA.
logical unit and class. 2

. Sets byte 0 of the LUB being generated (in a work area)
e The unit may be SYSREC when RF=YES, or when RF=NO to hex FE (ignore code) if the assignment is IGN .

if OBR/SDR/MCRR records are to be displayed. o If IGN the logical unit cannot be SYSRDR, SYSIPT,
o The unit can not be SYSRES. or SYSIN.

3. ASSGNO: The unit can not be SYSLOG if a foreground
program is loaded.

4. Scans the ASSGN statement for the 2nd operand, Device
address. This operand must be X'CUU', UA or IGN. If —*@
the device address is UA or IGN, exit to ASSGNB3. ASSGNES @__}

5. Computes the PUB pointer and PUB address of the physical
device specified by X'CUU'. The device type and mode MAKE NORMAL STANDARD ASSIGNMENT Chart CF
are taken from the PUB and saved for use in the cross
assignment verification routine.

e The device can not be flagged as down.

1. If assignment is temporary exit to ASSGN22.
2. Closes the file if a close is in operation.

3. If in SYSOUT mode and if the assignment is for SYSLST
e |If the device is being assigned to SYSLST, SYSPCH or the JIB pointer in the SYSLST LUB is nulled .
SYSOUT and it is a magnetic tape unit, it can not be

: 4. If in SYSOUT mode and the assignment is for either
file protected . SYSPCH or SYSOUT the JIB pointer in the SYSPCH LUB
o |f the device is not a DASD device it can not be isnulled.

owned by any other partition . 5. ASSGN23A: Resets the LUB to standard unassigned. If
the new assignment is IGN or if it is not for a tape device

go to ASSGN24.
ASSGN6 Y If the new assignment is for a tape device and if MODE is
CROSS ASSIGNMENT VERIFICATION Chart CB specified the standard mode and ownership bits of the
. e R . PUB +7 are modified.
Checks for ph I tability bet the d b
ecks for physical compatability be ween me device being 6. ASSGN25: Updates the set mode byte of the PUB (PUB+5)

assigned and the logical unit to which it is being assigned e 3 ;
as well as logical units to which it is already assigned . 7. ASSGN24: Makes the actual assignment by moving the

new LUB to the LUB table from the work area.

o For multiprogramming with OBR/SDR/MCRR processing,

SYSREC is assigned for each partition.
ASSGNB4 \}
ASSGNB7

COMPLETE SCAN OF OPERANDS Chart CD TERMINATE ASSIGNMENT AND
Processes the remaining (3rd and 4th) optional operands, ALT OPEN TAPE FILES . Charts CJ, CK
or X'SS' (MODE), or TEMP. The operands, if present, are 1. Sets open flag off in all DFBs using this device.
checked for validity and switches are set to control subse- 2. If assignment was for SYSIN, SYSIPT must also be

quent processing .
| ASSGN402: Entry at this point processes only the 4th
operand, TEMP.

assigned . (SYSRDR has been)
If assignment was for SYSOUT, SYSLST must also be
assigned (SYSPCH has been)
3. If the assignment is for one of the system units SYSRDR,
SYSIPT, SYSPCH, or SYSLST, the file is opened.
o If the file is a tape unit and is not at load point the
open is bypassed .

Is

YES Assignment —_—
ALT [ Is
04 YES Assignment
ASSGNBS : A:CONTROL Tempora
FINAL VERIFICATION for NORMAL
ASSIGNMENT Chart CE
Determines if the assignment is for SYSOUT, SYSLNK, or
k SYSCLB and performs final testing. If the assignment is for ASSGIN22
iSYSOUT it cannot be temporary . If the assignment is for ' MAKE NGRMAL TEMPORARY ASSIGNMENT Chart CG
fSYS]jN.K The job C°f'"°' switch JBCSW1, bit O is set cfff to 1. The temporary assignment cannot be for SYSLST or
prohll:zlt linkage editor output on SYSLNK . If the assign- SYSPCH if the SYSOUT mode is in effect.
ment is for SYSCLB, it cannof be an ignore. 2. Closes the file if a close is in operation.
3. ASSGNZ28; attach a JIB to the new LUB in the work area.
4. Sets the standard assignment flag on in the old LUB.
ASSGNB8 j 5. Stores the old LUB in the JIB that is attached to the new
LUB (work area).
MAKE ALTERNATE ASSIGNMENT Chart CH 6. If the device is tape and MODE is specified to go to
1. Tests the validity of the altemate assignment. ASSGN25 to update the PUB.
2. Determines if the mode of the assignment is equal to the 7. If the device is not tape or MODE is not specified, it is

mode of the LUB.
3. Makes alternate assignment in attached JIB.
4. Sets the partition owner flag on in the PUB.

not necessary to update the PUB.

Charts 25



Chart 06. Job Control ($JOBCTLD) Statement Processor (Part 2 of 2)

* Chart 04
Table A

CLOSE
CLOSE STATEMENT PROCESSOR Chart CL

1. Closes a logical unit.

2. The unit may optionally be reassigned to another
device, made UA, made IGN, or if tape, it may be
specified as an alternate (ALT). If the unit isa
system unit, one of the optional operands must be
specified.

3. If an optional operand is not specified, the program-
mer logical unit is closed and the assignment remains
unchanged.

4. If an optional operand other than ALT is specified,
the ASSGN statement processor (Chart CA) is
entered at the label ASSGNO to make the actual
assignment .

5. An ALT assignment specifies that the logical unit is
to be closed and an alternate unit is to be opened
and used. The B -transient S$BCMTO7 is fetched
to open the alternate device.

e The ALT operand is valid only for the system
output units SYSPCH, SYSLST, or SYSOUT
assigned to magnetic tape.

CONTROL
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Chart 07.

Job Control ($JOBCTLF) Statement Processor

Table B

O *Chart 04
.

pvCup *

DVCDN }

DVCUP STATEMENT PROCESSOR - Chart DK

DVCDN STATEMENT PROCESSOR Charts DH,DJ

Makes a device available after it has been down. The

procedure is:

1. Compute the PUB address of the device specified by
the operand X'CUU".

2. Set the job control flag in the PUB to indicate the
device is up.

3. If the device is tape, the standard mode is restored .

]

Indicates that a device in the PUB table is no longer

available to the system. The procedure is to:

1. Indicate the physical device is down.

2. Unassign all standard assignments to the device in
LUB and JIB.

3. Unassign all temporary assignments to the device in
LUB.

4. Remove all alternate assignments to the device.

5. Llog all assignments that have been altered.

MAP Y

MAP STATEMENT PROCESSOR Chart DK

Displays on SYSLOG the current allocation of each

main storage area (supervisor background, foreground 1,
. and foreground 2). Included is the upper limit of each

area as well as the name of the program currently being
executed. See map output in Supervisor and Transients

RESET Y

RESET STATEMENT PROCESSOR Charts DF, DG

PLM.
|

A

LISTIO Y

LISTIO STATEMENT PROCESSOR Charts DA -DE

Resets logical unit assignments to standard as specified
by one of the following operands:

1. ALL -Resets all assignments in current partition.
2. SYS -Resets all system assignments in current

Lists the 1/O assignments of the system as specified by
one of the following operands.

SYS

X'cuu’
Fetches $SBLSTIO into transient area

.
L]
L]
o
.
.
e UNITS
L]
L]
°
L]
Refer to Appendix D for sample printouts.

partition.
3. PROG -Resets all program assignments in current
partition.
4. SYSXXX -Resets a single logical unit.
l
DETACH *

DETACH STATEMENT PROCESSOR Chart DL

1. Checks for SYSRDR, SYSIPT, SYSPCH, or SYSLST
not left assigned to tape or disk.

2. Detaches the foreground area by inserting hex 80
in byte 0 of PIB.

3. Issues a WAIT to a nonexistent CCB.

UNA ‘

UNA STATEMENT PROCESSOR Charts DM, DN

1. All 1/O assignments of the foreground area(s)
specified are unassigned except SYSLOG and
SYSRES. :

2. The operands of the UNA statement, F1 and/or F2,
can appear in any order .

3. The area(s) specified must be currently inactive.

Y

o

CONTROL

Charts
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Chart 08.

* *Chart 04
Table C

\

Job Control ($JOBCTLG) Statement Processor (Part 1 of 2)

OPTION
OPTION STATEMENT PROCESSOR Chart EL

Records the job control options requested
by the programmer. The parameters of the
OPTION statement are scanned, one at a
time, and control is transferred to the
correct processing routine as shown in
Table 1.

Last

Parameter NO

Processed

CONTROL
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Y

Y

Table #1
PARAM RTN LABEL CHART
DECK DECK EM
Set DECK option ON, COMREG+58, bit 0
NODECK  NODECK EM
Set DECK option OFF, COMREG+58, bit 0
LIST LIST EM
Set LIST option ON, COMREG+58, bit 1
NOLIST  NOLIST EM
Set LIST option OFF, COMREG+58, bit |
LISTX LISTX EM
Set LISTX option ON, COMREG+58, bit 2
NOLISTX  NLISTX EM
Set LISTX option OFF, COMREG+58, bit 2
SYM SYM EM
Set SYM option ON, COMREG+38, bit 3
NOSYM NOSYM EM
Set SYM option OFF, COMREG+58, bit 3
XREF XREF EM
Set XREF option ON, COMREG+58, bit 4
NOXREF  NOXREF EM
Set XREF option OFF, COMREG+58, bit 4
ERRS ERRS EM
Set ERRS option ON, COMREG+58, bit 5
NOERRS NOERRS EM
Set ERRS option OFF, COMREG+58, ‘bit 5
48C c48 EM
Set 48 character set
option ON, COMREG+38, bit 6
60C C60 EM
Set 60 character set
option ON, COMREG+58, bit 6
NOLOG _ OPTNLG ™
Set the SYSLST-LOG option
OFF, COMREG+59, bit 3
USRLABEL ~ USRLBL EN
Initialize Job Control
Label Processing for USER LABEL Processing.
STDLABEL _ STDLBL e
Initialize Job Control Label Processing for
STANDARD LABEL Processing. Labels Available
to Programs in ANY Partition.
PARSTD PARSTD EN
Initialize Job Control Label Processing for
PARTITION STANDARD LABEL Processing. Labels
Available to Programs in Only ONE Partition.
DUMP DUMP £p
Set Job control dump option ON, COMREG+59, bit 1
NODUMP  NODUMP EP
Set job control dumpoption OFF, COMREG+59, bit 1
LINK LINK EN
Set LINKEDT control bits, COMREG+57, bits 0,2
Valid for BG only
NOLINK  NOLINK EP
Set LINK option OFF, COMREG+57, bit 0
LOG OPTLOG EP
Set the SYSLST-LOG option ON, COMREG+59, bit 3
CATAL CATAL EN
Set LINKEDT control bits, COMREG+57, bits 0,2,3
Valid for BG only
SYSPARM SYSPRM EP

Save character string ]




Cchart 09. Job Control ($JOBCTLG) Statement Processor (Part 2 of 2)
*Chart 04
Table C
CANCEL Ai EXEC

CANCEL STATEMENT PROCESSOR Chart EE

EXEC STATEMENT PROCESSOR Chart EF-EJ

This statement is ignored if a job was not in process when it
is encountered:

1. Displays the message "JOB - job name - CANCELED
DUE TO OPERATOR INTERVENTION".

Sets the cancel code in JBCSW1.

Sets the SYSRDR input switch on (also in the PIB).
Resets all 1/O assignments to standard .

If a job is cancelled and it is out of sequence step 4 is
bypassed .

oA wWwN

EOJ

/& STATEMENT PROCESSOR Charts EC -EE

1. Fetches SMAINEOJ or MAINEJP. (If a PCIL is
assigned, MAINEJP is fetched, otherwise, SMAINEOJ
is fetched.)

2. Clears user label cylinder

3. Restores standard 1/O assignment .

4. Insures that SYSIPT is at EOF.

5. Resets job control options to standard.

6. Sets job status bit OFF (see item 1).

7. Displays EOJ message and logs the time and job duration

8. Resets the job name field in the communications region
to NO NAME.

9. Lists all nonzero TEBs.

10. Resets all bits in COMREG +57 except the autotest
indicator .

11. Control is transferred to the JOB statement processor at
the label RSTCOM.

An EXEC statement indicates the end of preparation for the
execution of a job step. All control statements, necessary
for execution, must be processed before this time. A test is
made to determine if all label processing has been accom-
plished. If there is label or extent information in the label
output area, it is written on the label cylinder of SYSRES.
|f the EXEC statement has a blank operand field, initial-
ization is performed to executate the linkage editor output.
When a phase name is specified, it is saved in a work area
and a phase directory is built for this job step. When the
phase directory is completed, storage is cleared from the
problem program beginning address and a fetch is issued for
the desired program. The EXEC statement processor puts
the phase name in the job accounting interface table if
job accounting is active.

]

Jos \d

JOB STATEMENT PROCESSOR Charts EA,EB

1. Resets all bits in COMREG +57 except the autotest
indicator.

2. Simulates a SYSRDR EOF if the /& statement has not

been read.Fetches SJOBCTLN if job accounting active.

Restores all LUB assignments to standard . -

Branch to entry
point in program

Moves the JOB name to the communications region .
Save JOB start time in reg save area of this partition.
Logs the JOB statement on SYSLST/SYSLOG . Logs the
time on SYSLOG.

7. Restores all options to standard .

8. RSTCOM: Restores the communications region to

standard .

9. Resets the EOF indicators in all PUBs.
10. Set switches to initialize, check, or bypass the Recorder

oUW

File.

CONTROL

Charts
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Chart 10.

Job Control ($JOBCTLJ) Statement Processor (Part 1 of 3)

*Chart 04
Table D

NOLOG

LOG

NOLOG STATEMENT PROCESSOR Chart GL

LOG STATEMENT PROCESSOR Chart GL

If the statement is from the operator, no // in column 1, the
log =on - SYSLOG -switch (COMREG+56, bit 3) is set OFF.
If from the programmer, // in column 1, the log -on -
SYSLST -switch (COMREG+59, bit 3) is set OFF.

1. If the statement is from the operator, no // in
column 1, the log -on -SYSLOG -switch (COMREG +
56, bit 3) is set ON .,

2. If from the programmer, // in column 1 the log-on -
SYSLST - switch (COMREG +59, bit 3) is set ON.

STOP \

PAUSE 3

STOP STATEMENT PROCESSOR Chart GM

PAUSE STATEMENT PROCESSOR Chart GL

This statement is an error if the system is not in a
multiprogramming environment .

A WAIT macro pointing to a dummy CCB is simulated to
force entry into the supervisor task selection routine. This
removes this partition from the task selection mechanism.

If the statement is from the operator, no // in column 1,
the job - control - pause - switch (COMREG +56, bit 5) is

set ON to cause a pause before the next job -step. If the
statement is from the programmer, // in column 1, the job
control input =on =SYSLOG -switch (COMREG +56, bit 2)
is set ON. This forces a pause on the next job control read
operation .

ALLOC *

ALLOC STATEMENT PROCESSOR Charts GP -GR

This phase reallocates main storage according to the number
of 2K blocks specified for one, or both of the foreground
areas by the operand of the ALLOC statement. To reallo -
cate, this phase:

1. Builds a table containing the current number of 2K
blocks, the lower limit address, the address of the save
area, and the upper limit address. A separate table is
built for the background area and each foreground area.
The source information for the table entries is the
program PIB.

2. Updates the table built in step 1 with the information
secured from the operand of the ALLOC statement. The
operand value is easily converted to byte count which is
used to calculate upper limit information. Upper and
lower limits necessary to ensure contiguousness and the
designated amount of main storage are calculated for
each table entry and checked to overlap for active areas

3. Resets the PIB entries with origin information and storage

- keys of all program areas, using the table entries as
source information.

30
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chart 11. Job Control ($JOBCTLJ) Statement Processor (Part 2 of 3)
* Chart 04
Table D
ucs ] HOLD 1]

UCS STATEMENT PROCESSOR Charts GB-GC

The 240-character Universal Character Set (UCS)

specified by the operand PHASENAME is loaded in

| the buffer of the IBM 2821 Control Unit of the

logical unit specified by the operand SYSXXX.

The phase is loaded from the Core Image Library.

1. The operand SYSXXX specifies a 1403 with the
UCS feature .

2, The operand PHASENAME specifies the core
image library phase to be loaded.

3. The operand FOLD (optional) specifies that the
buffer is to be loaded with the folding operation
.code (hex F3) in the 3rd CCW.

4. The operand BLOCK (optional) specifies that
data checks are to be inhibited. The inhibit
data check operation code, X'73' is set in the
2nd CCW.

5. The operand NULMSG (optional) specifies that
the 80-character verification message is not to be
printed. The chain bit is set off in the 3rd CCW.

lat——  (JBCSWI1, bit 0) is not ON. If valid the

HOLD STATEMENT PROCESSOR Chart GA

1. All I/O assignments for the foreground area (s)
specified are to stay in effect from job step to
job step.

2. The operands of the HOLD statement, F1 and/or
F2, can appear in any sequence.

3. The hold flag, bit 4 of PIB+12, is set ON(1).

RELEASE Y

RELSE STATEMENT PROCESSOR Chart GA

1. All 1/O assignments for the foreground area (s)
specified are unassigned at the end of the job step
currently being executed in that area.

2. The operands of the RELSE statement, F1 and/or
F2, can appear in any sequence.

3. The hold flag, bit 4 of PIB+12, is set OFF(0).

ACTION i
ENTRY STATEMENT PROCESSOR Chart GD

This statement is invalid if the link option

ENTRY statement is copied to SYSLNK.

ACTION v
ACTION STATEMENT PROCESSOR _ Chart GD

This statement is invalid if the link option
(JBCSWI, bit 0) is not ON. If valid the
ACTION statement is copied to SYSLNK.

Y

ACTION ]
PHASE STATEMENT PROCESSOR

Chart GD

This statement is invalid if the link option
(JBCSWI, bit 0) is not ON. If valid the
PHASE statement is copied to SYSLNK .

>

CONTROL

Charts
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Chart 12. Job Control ($JOBCTLJ) Statement Processor (Part 3 of 3)
* J Chart 04
Table D
UPSI Y CATALR +

UPSI STATEMENT PROCESSOR

Chart GK

The parameter of this statement is

COMREG +23.
e A character 1 sets a bit ON,
o A character 0 sets a bit OFF,

converted to a single byte and stored in

o A character X leaves the bit unchanged.

CATALR CARD PROCESSOR Chart GN

SET

Y

This aard is invalid if the LINK option,
(JBCSWI, bit 0) is on. If valid, CATALR/
SYSPCH mode switch (JBCSW5, bit 0) is set
for handling the PHASE card. CATALR card
is validated for syntax.

V.M is checked for valid characters. Valid
card is punched on SYSPCH. If card is in-

valid, job is cancelled.

SET STATEMENT PROCESSOR Chart GG -GJ

CLOCK =

Provides the operator with the capability

of changing the UPSI byte, the system date,
the line count, the system time, and the
remaining capacity of SYSLST or SYSPCH
when they are assigned to disk. Permits the
operator to define to the system the status
of the recorder file on SYSREC, which is
used by OBR//SDR/MCRR functions to store
information concerning 1/0O errors.
Processing is as follows when the operand is:
DATE = the MM/DD/YY or DD/MM/YY

parameter is converted to binary
and stored into' COMREG+79 thru
84, The Julian day is computed,
adjusted for leap year, converted,
to EBCDIC, and stored in
COMREG+85 thru 87.

If BJF environment, day is

stored in all three COMREGS.

LINECT = The parameter is converted to

binary and stored in COMREG +
78. The job control line count
for the remaining lines on the
current page is adjusted.

the parameter HH/MM/SS is
converted to binary seconds,
multiplied by 300. The system
timer is divided by 256 and
added to result. The new
value is stored as the new system
time of day in decimal location
54, SYSTOD.

(((((HHX 60)+MM)X 60)+5S)X 300+TI MER/
256)=NEW SYSTOD

If BJF environment, time is stored in

reg save area for all three paritions.

RF = After the specified parameter is checked

for validity, the proper option bit is
set in the SDR status flag byte (byte 1)
of the SDR communication region.
CREATE ~ X'08'

YES - X'04'

NO - X'10*

UPSI = See UPSI Chart
RCLST =The parameter of this operand is

converted to binary and stored in
the SYSLST DIB.

RCPCH = The parameter of this operand is

converted to binary and stored in
the SYSPCH DIB.

DATE ‘

DATE STATEMENT PROCESSOR  Chart GH

Moves the date from the operand of the state-

ment to the communication region (byte 0).

[

INCLUDE \

INCLUDE STATEMENT

PROCESSOR Chart GD

This statement is invalid if the link option
(JBCSW1, bit 0) is not ON. If the statement
contains an operand, the complete statement

is copied to SYSLNK. If the statement does
not contain an operand, SYSIPT is copied to
SYSLNK until a/* statement is read on SYSIPT.|
INCLUDE and /* are not copied to SYSLNK .

A\

MTC Y

MTC STATEMENT PROCESSOR Chart GE, GF

Permits the operator to initiate tape 1/0 com-
mands on specified logical units or physical
1/0 devices.

The routine checks the op code, computers or
locates the PUB pointer, and assigns it to the
SYSUSE LUB, and executes the /O operation.
The third operand (duplication factor)
determines the number of operations to be
performed. If the third operand is left blank,
a duplication factor of 1 is assumed.

o e

Y
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Chart 13.

V)

Job Control ($JOBCTLK) Statement Processor (Part 1 of 2)

Chart 04

Table E

TPLAB Y

TPLAB STATEMENT PROCESSOR Chart HA

The sequence of the TPLAB statement is
checked. It must follow a VOL statement.
If there is a continuation punch in column
72, a second statement is read into the
input area contiguously with the first
statement. There are 49 characters read
from the first statement and an additional
20 characters from the second statement.
If a continuation statement is not
indicated, a default value of 0000000
DOS/TOS/360 is inserted at the end of
the 49 character record in the input area.
The label is moved from the input area to
the label output area. A switch is set to
indicate that only a VOL statement may
follow.

LBLTYP ¥

LBLTYP STATEMENT PROCESSOR  Chart HA

1. If the first operand is TAPE, the size
of the label area is set to 80 bytes.

2. If the first operand is NSD, the second
operand (nn) is used to calculate the
nurhber of bytes required to contain
the specified number of extents.
This computed value plus 84 bytes
determines the size of the label
area,

3. The size of the label area is
determined in step 1 or step 2 and is
stored for subsequent use by LIOCS

and the Linkage Editor.

DLAB 1]

DLAB STATEMENT PROCESSOR Chart HF

The sequence of the DLAB statement is
checked. It must follow a VOL statement.
A continuation statement is required. |t
is read into the input area contiguously
with the first statement. The disk format
1 label is built in the label output area,
one parameter at a time.
Param 1 (51-bytes) make up fields 1, 2,
and 3.
Param 2 (4-bytes, max.) is the vol. seq.
no. It is converted to 2-bytes
binary and stored in field 4.
Param 3 '(5-bytes) is converted to 3-bytes
binary and stored in field 5.
Param 4 (5-bytes) is converted to 3-bytes
binary and stored in field 6.
The creation and expiration dates
are tested for validity (fields 5
and 6 respectively).
Param 5 (13-bytes) is stored in field 8.
Param 6 (optional) is tested
if blank or SD, set field 10 to an S.
if DA, set field 10 toa D.
if ISC, set field 10 toa C.
if ISE, set field 10 to an E.
A switch is set on to indicate that a DLAB
statement has been processed and only an
XTENT statement can follow.

XTENT \

XTENT STATEMENT PROCESSOR Charts HG-HH

The sequence of the XTENT statement is
checked. [t must follow a DLAB statement
or another XTENT statement. The
parameters are processed one at a time
(parameter 1=7). An XTENT statement is
required for each extent to be defined

for a given set of VOL and DLAB statements.
The extents are built in a label output

area and are written in the SYSRES
VOLUME area.

VOL \
VOL STATEMENT PROCESSOR

Chart HA

The sequence of the VOL statement is checked.
The 1st parameter SYSXXX is tested, con-
verted, and the symbolic unit address is saved
in the label save area. The 2nd parameter,
FILE NAME, is tested and moved to the label
output area. A switch is set to indicate that
the VOL statement has been processed and

that DLAB or TPLAB statements are to follow.

CONTROL

Charts
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Chart 14. Job Control ($JOBCTLK) Statement Processor (Part 2 of 2)

I * l Chart 04
Table E

TLBL /

DLBL |

TLBL STATEMENT PROCESSOR

Chart HB

DLBL STATEMENT PROCESSOR Chart HE

The sequence of the TLBL statement is checked
and default values are inserted for all
operands from the file ID through the
expiration date. The file name operand is
tested and moved to the label output area.
The file ID and date operands are checked,
converted, and moved to the output area; The
date operand may be omitted or may be a
retention period or an absolute date "yy/ddd".
All the remaining operands (file serial,
volume sequence, file sequence, generation,
and version numbers) are then checked and
moved to the output area, in turn, overlaying
the default values (the default values will
remain for any missing operands). Default
values are then inserted for file security,
block count, and system code. A switch is
set to indicate that no other required
statements are to come and that neither

TPLAB nor DLAB will be accepted.

The sequence of DLBL statement is checked

and default values are inserted for all

operands from FILE ID through DATA SECURITY.

A default table is built to be used when

processing the EXTENT statement(s). The

FILENAME operand is tested and moved to

output area. The file ID and DATE operand are checked,
converted, and moved to the

output area. The DATE operand may be omitted, or may
be a retention period or an absolute date "yy/ddd".

If the file ID was omitted, the file name is inserted as
default value. The proper FILE TYPE code

is inserted for SD, DA, or IS. If DSF is specified, the
data security indicator is set ON. A switch is set to
indicate that only EXTENT statement(s) may follow.

EXTENT y

EXTENT STATEMENT PROCESSOR Chart HJ-HL

The sequence of the EXTENT statement is
checked and default values are set from
the default table built by DLBL statement
processor for vol. serial, Extent type,
seq. no., upper and lower extent limits,
logical unit, and bin no. The operands
are then processed and overlay the default
values. If the operands are omitted, the
default values remain. When extent
processing is complete, the extents are
written in the volume area on SYSRES,

Y

RSTRT /

RSTRT STATEMENT PROCESSOR Chart HQ

Computes the LUB and PUB pointer for

SYSXXX and saves the checkpoint number.

Insures that all label processing has been accomplished
and closes the user label area.
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Chart 15. Job Control ($JOBCTLM) Statement Processor
*Chart 04
Table F
JOBCTLM ROD

RECORDER FILE INITIALIZATION Chart JA

ROD STATEMENT PROCESSOR Chart JH

B

If RMS is in the system, a load list is built. A Recorder

File is initialized according to the option specified in the

SET RF statement . '

e IfRF=YES, an active Recorder File exists and is to be
opened as an input file.

o IfRF=CREATE, the system creates a new Recorder File
by opening the file as output .

Causes all SDR counters for all devices on the recorder
file on SYSREC to be updated from the SDR counters in
main storage. Locates the SDR queue and the SDR table
from addresses in the SDR communication region. Schedules
SDR2 (routine to update the incore SDR counters) and SDR3
(A - transient that updates the SDR recorder file), attaches
the quiesce PIB, and waits for task selection. Repeats this
process until all entries in the queue are handled, and
generates the completion message. When a DOS system is
generated for and run on a System/370 computer, the mes-
sage indicating the percentage of the recorder file full is
also issued. Checks the CPU ID record and issues the
appropriate IPL, End of Day, or RDE messages.

CREATE

CREATE RECORDER FILE

Chart JA-JC

current disk address as data.

Creates a Recorder File by formatting the required extents
for SDR (Statistical Data Recorder) and/or OBR (Outboard
Recorder) records. Sets up an SDR record for each PUB
entry, using cuu as the key and device characteristics

as data. Formats the remaining records with a key of
X'FFFF' (except the last whose key is X'FFFE') and the
Formats OBR records with
zeros and a security byte. Data recorded by OBR and
SDR is processed and displayed by the Environmental
Recording, Editing, and Printing (EREP) program. See
Supervisor and Related Transients PLM .

YESOPT

t

CHECK RECORDER FILE

Chart JD - JG

Uses the PUB table to access the SDR portion of the recorder
file. If a PUB entry is not found in the file, seeks an
available record and updates the SDR file for this device .
Searches for an availcble record in the OBR portion of the
file, and updates the file accordingly . When a DOS System
is generated for and run on a System/370 computer, the
percentage of the recorder file used is computed and the
message, "RECORDER FILE IS XXX% FULL", is printed.

If the recorder file is greater than 90% full, "RUN EREP"

is added to the end of that message .

@

Y

-¢
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Chart 16.

* Chart 04
Table G

$JOBCTLN

JOB ACCOUNTING INTERFACE ' Chart KA, KB

1.
2,
3.

(S0

Store registers and set exits.
If last user exit not normal, exit to

Job Control ($JOBCTLN) Statement Processor

Other $JOBACCTs-in progress?
YES - Wait for their completion.
NO - Post $JOBACCT active.
Calculate and store final CPU time.

. Save base registers and initialize user pointers.

Y

LOAD $JOBACCT

\

Turn off Job Accounting Interface support
switch in COMREG, Post cancel Job
Accounting Interface to other partitions.

RETURN \ i

JOB ACCOUNTING INTERFACE Chart KB
1. Restore base registers, turn off user in charge switch.
2. Dequeue any waiting partitions.

3. Re-initialize accounting table for next job step.

4. Turn off SJOBCTLN active switch and label switch . -
5. Restore job control registers. ‘

6. Return:

o If entry was from EXEC, return to phase vector
table in $JOBCTLA.

o |f entry was from EOJ, return to CONTROL in
$JOBCTLA.

o |f entry was from simulated EOJ (Job Statement

Processor), return to $JOBCTLG.
o Otherwise: mmmmmmm——

y

EOJ
SVC 14
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$$ASIPL1 - IPL Bootstrap

Chart AA.

Refer to Chart 01.
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$$ASIPL2 - Clear Storage and Load Supervisor (Part 1 of 2)
Refer to Chart 01.

Chart AB.
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$$ASIPL2 - Build Two-Device System
Refer to Chart 01.

Chart AD.
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Chart AH. §$ASIPL2 - Update Subroutines

Refer to Chart 01.
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$IPLRT2 - Monitor, Read Control
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$IPLRT2 - Monitor Core
Refer to Chart 02.
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$IPLRT2 - Move Routine
Refer to Chart 02.
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Chart AS. $IPLRT3 - ADD a Device (Part 2 of 2)
Refer to Chart 03.
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Chart AX. S$IPLRT4 - SET Statement Processor and Assign SYSLOG
Refer to Chart 03.
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S$IPLRTU4 - Assign SYSRES and Move I/0 Tables
Refer to Chart 03.

Chart AY.
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Chart AZ.
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Refer to Chart 03.
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Chart AZA.
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Refer to Chart 03.
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SIPLRT4 - Date and Time Subroutines
Refer to Chart 03.

Chart AZB.
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Chart AZC.

$IPLRT4 - Copy Subroutine

Refer to Chart 03
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Chart AzD. S$IPLRT4 - Set Job Control Flags Subroutine
Refer to Chart 03.
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$JOBCTLA - Initialization and Control Statement Read
Refer to Chart 04.

Chart BB.
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$JOBCTLA - Phase Vector Table Lookup
Refer to Chart 04.

Chart BC.
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Chart BF. 4JOBCTLA - Operand Scan Subroutines
Refer to Chart 0.
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Chart BG.

$JOBCTLA - Miscellaneous

Subroutines

Refer to Chart 04.
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(Part 1 of 2)

$JOBCTLA - EXCP Subroutines
Refer to Chart 0u4.
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Chart BJ. $JOBCTLA - EXCP Subroutines (Part 2 of 2)
Refer to Chart 04.
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$JOBCTLA - Miscellaneous Subroutines

Chart BK.

Refer to Chart O0u.
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$JOBCTLA - Error Subroutines (Part 1 of 2)
Refer to Chart 04.

Chart BL.
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Chart BM. $JOBCTLA - Error Subroutines (Part 2 of 2)
Refer to Chart 04.
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Chart BN.
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$JOBCTLA - Relocation Subroutines
Refer to Chart 04.
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Chart CA.
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Chart CK.
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Chart CN. $JOBCTLD - Miscellaneous Subroutines (Part 2 of 3)
: Refer to Chart 06.
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Chart CP.

$JOBCTLD - Miscellaneous

Subroutines (Part 3 of 3)

Refer to Chart 06.
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Chart CU.

Refer to Chart 06.
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$JOBCTLD - SYSXXX Operand Processor
Refer to Chart 06.

Chart CW.
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$JOBCTLD - EXCP Subroutines
Refer to Chart 06.
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Chart DA.
Refer to Chart 07.
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$JOBCTLF - LISTIO Statement Processor (Part 2 of 5)
Refer to Chart 07.
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Chart DD. S$JOBCTLF - LISTIO Statement Processor (Part 4 of 5)
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Chart DE. $JOBCTLF - LISTIO Statement

Refer to Chart 07.

Processor (Part 5 of 5)
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Chart DF. $JOBCTLF - RESET Statement Processor (Part 1 of 2)
Refer to Chart 07.
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Chart DH. $JOBCTLF - DVCDN Statement Processor (Part 1 of 2)

Refer to Chart 07.
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Chart DJ.

Refer to Chart 07.

$JOBCTLF - DVCDN Statement Processor (Part 2 of

2).
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Chart EB. $JOBCTLG - JOB Statement Processor (Part 2 of 2)
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Chart EE. 4JOBCTLG - /& Statement Processor (Part 3 of 3) and CANCEL Statement Processor
Refer to Chart 09.
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Chart EF. $JOBCTLG - EXEC Statement Processor (Part 1 of 5)
Refer to Chart 09.
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Chart EG.
Refer to Chart 09.
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Chart EJ. $JOBCTLG - EXEC Statement Processor (Part 4 of 5)

Refer to Chart 09.
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Chart EM. $JOBCTLG - OPTION Statement Processor (Part 2 of

Refer to Chart 08.
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Chart FA. $JOBCTLG - Time Stamping Subroutines
Refer to Chart 09.
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Chart FB.
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Chart FC.
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Chart FD.
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Chart FE. $JOBCTLG - Label Processing Subroutines (Part 1 of 2)
Refer to Charts 08 and 09.
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Chart FF. $JOBCTLG - Label Processing Subroutines (Part 2 of 2)
Refer to Charts 08 and 09.
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$JOBCTLG - Error Subroutines

Chart FG.

Refer to Charts 08 and 09.
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$JOBCTIJ - RELSE and HOLD Statement Processors
Refer to Chart 11.
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Chart GB. $JOBCTLJ - UCS Statement Processor (Part 1 of 2)
Refer to Chart 11.
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Chart GC. $JOBCTLJ - UCS Statement Processor (Part 2 of 2)
Refer to Chart 11.
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Chart GD. 4$JOBCTLJ - ACTION and INCLUDE Statement
Refer to Charts 11 and 12.
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$JOBCTLJ - MTC Statement Processor (Part 1 of 2)
Refer to Chart 12.
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Chart GF. §JOBCTLJ - MTC Statement Processor (Part 2 of 2)

Refer to Chart 12.
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Chart GG.

$JOBCTLJ - SET Statement Processor

Refer to Chart 12.
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$JOBCTLJ - SET Statement Processor (Part 3 of 3)
Refer to Chart 12.
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$JOBCTLJ - UPSI Statement Processor
Refer to Chart 12.
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Chart GL. $JOBCTLJ - PAUSE, LOG, and NOLOG Statement Processors
Refer to Chart 10.
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Chart GM. $JOBCTLJ - STOP Statement Processor
Refer to Chart 10.

Aok .
*BC *
* Fax* * B3 *
® % * *
* stk
% .
sToP o¥e ACCTIGNY X
Bl %. Ee s Lt L
IS * * *
ULT * LOAD ADDRESS *
RA * ~ *
PO * EXISTENT CCB =
* IN Rl *
B L e
R .
ootk (] Rkt K R K X
*MTNCNT BK* Ak C 3 ke dokook ok
R o o tand * SVC 7 *
* RELEASE * * WAIT *
* CGONTROL ® B4
* R R R R R R
sk dok ok .
.
. X
* . etk Jack st odok
o *, o2 # gk K tMTNCNT BK*
o¥ 170 *¢ NO * SvC 7 * e Rk
e ON SYSLOG e¥*eeeaeeseoX¥ WAIT * * MAINTAIN *
*<COMPLETE % * * * CONTROL *
. ok stk ok koo *
*e ok ookt SRRk ok
*YES .
B .
. .
. .
. BR6 X
X R o
K E ] ko E3 %,
*  TURN O * ok 0 *,
* INPUT FROM =% CCOUNTING *.
* SYSLOG_SW. * INTERFACE .*
* =JBCSWO * SUPPORT %
* BIT 2 = - *o %
skl fdok ok . *o ok
- . *YES
X : X
ok ok ACCTLV1B
F1 *o F3_ %, FRELEE LXK
o*% JOB %, * 1s * SET _NO
NO_ .*ACCOUNTING *. . % IS THE “®. YES ACTIVE *
eeee*s INTERFACE .% . *o UN Y ACTIVE .*........X* PARTITION *
. %*. SUPPORT .x%x . PART . SWITCH *
- *o ¥ . *. - OFF
. *, ok . *, oE P
- *YES . *NO .
. . p
. X . X :
. RG] RkkdkkE o Fokkkok( 3k dokdok ok .
. * SET _BR - * * .
- *AT ACCTIGNT6 * . * INCREMENT * .
. 10 . * BATCH * .
. PROGRESS * . * PARTITION * .
. *#ACCOUNTING * * COUNTER * .
. Fkkgdkkkkk Py e .
: . : .
. . . . .
. .x, ACCTCL X
. H1 %, ttHZ‘ttt*t* ltt*xﬁat*t*t**t**
. ok *o * * CLEAR
. ¥ ONLY *o YES “ SET _NO * TIME *
. %o PARTITION <%*eee ACYIVE * * COUNTERS IN *
. *o o * RTITIUN * * PARTITION *
. *. o * SW ON * * TABLE *
. *o ok kool dokk etk ook dok ookl ok
. *NO . .
. 2 . .
. . . X
. N o kg
- . o *BB *
<ACCTUPDT X . * B4x
. Ak ] dokook ook ok . * %
- * DECREMENT * . *
- * PARTITION * . CONTROL
. * COUNTER * .
. * AND * -
. * STORE * .
- * .

Charts 151



Chart GN.

Iy
*BC »
* Fo4we
.-
»
X
CATAL oo
Al ..
.* IS .,
«#0PTION LINK#, YES
. CARD e*ieee
#o PRESENT .# .
.. . .
., .
*NO wxnen
. *GU #
. . F3e
. . »
. *
% OTSERRL
weBlenennre
. SET
* CATALR
# OPTION SWITCH #
* JUBCSWS,
# BIT O ON =
SRrBBERERRES
X
o
Ccl ..
o® FIRST #.
o CARD *. NO
.. COLUMN e*eaen
#. BLANK .#
.. o
®, o
=YES

-n;.