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PREFACE,

. This Program Logic Manual (PLM) is a
detailed guide to the IBM System/360 Disk
Operating System supervisor, physical
transient, and logical transient programs.
It supplements the program listings by
providing descriptive text and flowcharts.

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

IBM System/360 Principles of Operation,
Form A22-6821.

IBM System/360 Disk Operating System,
System Control and Service Programs,
Form C24-5036.
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be made available to others without the approval
of local IBM management.
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IBM System/360 Disk Operating System,
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IBM System/360 Disk Operating System,
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PLM, Form ¥30-5002.

Titles and abstracts of other related
publications are listed in the IBM
System/360 Bibliography, Form A22-6822.

This manual consists of seven major
sections. The first section is an
introduction to the supervisor and
transient programs. The next section
describes the generation and organization
of the supervisor. The next four sections
describe the detailed operation of the
supervisor, physical IOCS, physical
transients, and logical transients. The
last section of the manual, the appendixes,
contains the label list, error messages,
and other references for use in analyzing
program details.

The flowcharts for all components are
located at the end of the manual. The
detailed flowcharts are identified by
letters AA through ZZ. Numerals, such as
00 for the program level flowchart,
identify the more general flowcharts.

This edition, Y24-5084-0, obsoletes the Supervisor and transient
portions of Y24-5017-2 and its Technical Newsletters, Y24-5059 and

Y24-5070.

Significant changes or additions to the specifications contained in this

publication are continually being made.

When using this publication in

connection with the operation of IBM equipment, check the latest SRL
Newsletter for revisions or contact the local IBM branch office.

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

A form is provided at the back of this publication for readers’

comments.

If the form has been removed, comments may be addressed

to: IBM Corporation, Programming Publications, Endicott, New York

13760.
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The resident version of the IBM System/360
Disk Operating System (DOS), System
control, Version 3, provides disk operating
system capabilities for 16K and larger
System/360 configurations. At least one
IBM 2311 Disk Storage Drive or IBM 2314
Direct Access Storage Facility is required.

Systems larger than 16K can benefit from
this 16K package if they do not require the
expanded functions of the larger disk
operating system packages offered by IBM.
The system is disk resident, using the IBM
2311 or IBM 2314 Disk Storage Drive for
on-line storage of all programs. Depending
on the requirements of the particular
application, the system can be expanded to
include all processing programs used to
perform the various jobs of a particular
installation, or it can be tailored to a
minimum system to control a single program.

The operating system includes the
following components: CPU, input/output
channels, input/output control units,
input/output devices, microprogramming,
system control programs, support programs,
user programs, user data files,
Teleprocessing capability, and multiple
programming capability. This PLM discusses
the supervisor and the physical and logical
transients that are part of system control.
The supervisor and physical IOCS are
specifically designed for a user's
configuration by means of a one time
assembly (generation time). They require
reassembly only if the user's configuration
changes.

The supervisor and physical IOCS provide
the required interface between the program
being executed and the other components of
the operating system. The program
currently being executed is identified to
the operating system as the current
program. The last program interrupted is
identified as the problem program. The
problem program or the current program can
be, at any given time, either a system
control program, a support program, Or a
usexr program.

The supervisor program operates with
problem programs when job processing
(problem program execution) occurs. The
supervisor program is divided into two
parts:

1. The resident part, called the
supervisor nucleus;

INTRODUCTION

2. The nonresident part, called a

supervisor transient.

The nucleus is loaded into main storage
at IPL time and remains there throughout
job processing. A transient {(one of many)
is loaded, as needed, from the core image
library of SYSRES. When a transient has
finished performing its service, it can be
overlaid by some other transient when some
other type of service is required. This
technique maximizes the use of main storage
allotted to the supervisor. The basic
functions performed by the supervisor are:

e Storage protection (required for
multiprogramming)

e Interrupt handling

¢ Channel scheduling

e Device error recovery

¢ Operator communications

e Program retrieval (fetch or load)
o End-of-job processing

e Timer services (optional).

Each installation must generate its own
custom made supervisor by means of a one
time assembly. Supervisor generation
macros control the generation of the
supervisor control program. The user must
reassemble the supervisor if its functions

are to be modified (for example, when an
installation configuration changes).

MULTIPROGRAMMING

For systems with main storage equal to or

greater than 24K, disk operating system
offers multiprogramming support. This
support is referred to as fixed partitioned
multiprogramming, because the number and
size of the partitions is defined during
system generation. The size of the
partitions may be redefined by the console
operator, after system generation, to meet
the needs of a specific program to be
executed. Figure 1 illustrates the
relationship among programs in a
multiprogramming environment.

Introduction 11



General Organization

Supervisor

> At least 10K

Background

Foreground 2 } Multiple of 2K (10K min. if BJF)

} Multiple of 2K (10K min. if BJF)

Foreground 1

Foreground Organization

General: Save Area:
Save Area Program Return
Name PSW
Label Area (8 bytes) (8 bytes)
General
Registers
9 thru 8
Program
64 bytes
Reserved
Length of Label Area-2 bytes| ¢ bytes
I Floating Point Registers ! q; Ien: |
32 bytes + | oflabe
e e e e —— 4 area

NOTE: Floating point register save area is required only when

floating point feature is specified for supervisor generation.

Multiprogram Main Storage
Organization

Figure 1.

BACKGROUND VS FOREGROUND PROGRAMS

There are two types of problem programs in
multiprogramming, background and
foreground. Foreground programs may
operate in either the batched-job mode or
in the single-program mode. Background

programs and batched-job foreground
programs are initiated by job control from
the batched-job input streams.
Single-program foreground programs are
initiated by the operator from the
printer-keyboard. When one completes, the
operator must explicitly initiate the next
program. Background and foreground
programs initiate and terminate
independently of each other.

The system can operate one background
program and one or two foreground programs
simultaneously. The supervisor controls
priority for CPU processing. Foreground
programs have priority over background
programs. All programs operate with
interrupts enabled. When an interrupt
occurs, the supervisor gains control,
processes the interrupt, and gives control
to the highest priority program that is in
a ready state.

Control is taken away from a high
priority program when that program
encounters a condition that prevents
continuation of processing until a
specified event has occurred. Control is
taken away from a lower priority program at
the completion of an event for which a
higher priority program is waiting. When
all programs in the system are
simultaneously waiting (i.e., no program
can process), the system is enabled for
interruptions in the wait state.

The supervisor receives and processes
interruptions. When an interruption
satisfies a program's wait condition, that
program becomes active and competes with
other programs for CPU processing time.

In addition to at least 24K positions of
main storage, multiprogramming support
requires the storage protection feature.

If the batched-job foreground option is
selected when the system is generated, all
types of programs may be run as foreground
programs. (Specifying the option causes
the generation of individual communications
regions for each partition.) However, the
linkage editor and the maintenance
functions of the librarian are restricted
to the background partition.
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This section of the manual describes:

1. Techniques used in supervisor
generation.

2. Generation macros and their optional
operands.

3. The relationship between the outer
generation macros and the inner macros
that generate the bulk of the
supervisor code.

4., The organization of the supervisor,
including the nucleus code, tables,
and information blocks.

To understand macro definition language
structure and usage, refer to the DOS
Supervisor and I/0 Macros publication
referenced in the preface. With this
information, an SSERV listing of the
supervisor generation macros, and the PLM
material, the reader can identify those
sections of code that are generated for his
own supervisor program. The basic
instruction used in macro definition
language is the AIF (ask if) statement.

The following examples show how it is used:

1. AIF (&§BG20).MP1
This instruction asks if
multiprogramming support is required.
If BG20 is on, the next significant
line in the SSERV listing is found at
the label, .MP1, and any intervening
code is rejected by the language
translator. If BG20 is not on, the
next sequential line on the SSERV
listing is significant.

2. AIF (NOT &BG20).NO23

This instruction tests the opposite
status of the BG20 switch. In this
case, the line at location .NO23 is
the next significant line in the SSERV
listing only when BG20 is not on, that
is, only when multiprogramming support
is not required.

A detailed description of the AIF
instruction and the other instructions used
in the SSERV listing is given in the
Systems Reference Library publication, IBM
System/360 Disk and Tape Operating Systems,
Assembler Specifications, Form C24-3414.

SUPERVISOR GENERATION AND ORGANIZATION

SUPERVISOR GENERATION

The supervisor is assembled with a series
of macros that describe the installation's
functional requirements and its
configuration. At system generation time,
a source deck containing the supervisor
generation macros is assembled into an -
object deck. The job control program
places the results of the assembly on
SYSLNK (I/O0 device for the linkage editor
program) and calls the linkage editor
program. The deck is link-edited and
cataloged to the core image library on
SYSRES. A corresponding core image library
directory entry is posted for the new
supervisor, and the Program Information
Department (PID) supervisor directory entry
is deleted.

Normally, a condense maintenance program
would then be executed to remove the PID
supervisor from the core image library.

The procedures and sequence of events used
in system generation are described in the
publication, IEM System/360 DOS_ System
Generation and Maintenance, Form C24-5033.

Whenever a new supervisor generation is
required by the user the same general steps
are taken:

1. Punch the macro instructions, together
with the selected optional operands,
into a card deck.

2. Execute an assembly, and put the
_object modules on SYSLNK (using an
include control statement with no

operand) via the job control program.

3. Link-edit the new supervisor,
cataloging it to the core image
library, deleting the old supervisor
directory entry, and posting the new
supervisor directory entry.

4. Re-IPL with the new supervisor.
5. Execute a maintenance program to

condense the core image library,
deleting the old supervisor program.

SUPERVISOR GENERATION MACROS

The list of supervisor macros and optional
operands in Figure 2 is presented to give
the reader:

Supervisor Generation and Organization 13



® Supervisor generation macro names.

e Required macro sequence (as listed in

F

¢ Macro parameters.
ssumed value, that value is

a
u

igure 2).

nderlined.)

(Where there is an

¢ A brief description of what the
generated macro does.

e A brief description of what the
individual parameter options do.

Name Macro Description Parameter =Option Option Description
SUPVR Describes system environment SYSTEM=DISK System residence (SYSRES) must be on a disk device.
MPS= (NO Indicates multiprogramming support. If YES or BFJ is specified, the
YES system generated is capable of supporting two foreground programs.
BJF YES or BJF must be specified if TP=QTAM. If BJF is specified, the
system generated will support batched mode for both foreground par-
titions. Multiple communications regions are generated only if
MPS=BJF. MPS=YES is implied if MPS=BJF.
TP= (NO Specify if Basic or Queued Teleprocessing Access Method (BTAM or
BTAM QTAM) is desired. When QTAM is specified, SVC support for BTAM
QTAM is also included.
MICR= {NO Indicates whether the supervisor is to support magnetic ink character
1412 readers. If both 1412's and 1419's are present indicate 1419, 1419D
1419 indicates Dual Address Adapter 1419's. If 1412/1419's are attached
1419D to the multiplexor channel the PIOCS parameter BMPX =YES is not
supported,
CONFG Describes hardware features MODEL= {3_} nn defines the System/360 model number (30, 40, etc.).
nn
SP= {_N__} Indicates the storage protection feature is desired. YES is assumed if
YES MPS=YES or BJF in the SUPVR macro.
DEC= {I_\I_Q} Decimal feature.
ES
FP= { NO Floating - point feature. .
YES
TIMER= {L\I_O} Timer feature. [f TIMER=YES the supervisor macro GETIME is
ES supported.
STDJC Sets standard values for job control variables. DECK= {E} Output modules on SYSPCH.
N
LIST= {E Source modules listings from language translators on SYSLST.
NO
XREF = {ﬁ} Language translators output symbolic cross - reference lists on SYSLST.
NO '
ERRS = {X_E_i} Compilers summarize all errors in source programs on SYSLST,
NO
v
LOG = {YLS_} Listing of all control statements on SYSLST.
NO
DUMP= {ﬁ} Dump of registers and main storage on SYSLST.
NO
LINES= {_S_Q} Number of lines per page on SYSLST,
nn .
DATE= {MDY} Format of date.
DMY
CHARSET = {ﬁ} Specifies the 48 or 60 character set for language translator input
60C on SYSIPT.
LISTX= &} Hexadecimal object module listings from compilers on SYSLST.
YES
SYM= {_Iig} Assembler output symbol tables on SYSPCH.
YES
Figure 2. Supervisor Macros (Part 1 of 3)
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Name Macro Description Parameter = Option Option Description
FOPT Describes functional supervisory options ocC= {N_Q} Operator initiated communications to problem programs. If OC=YES
YES the facility is available to all programs in MPS.
PC= {NO } Problem program routine for program check. If PC=YES, the facility
YES is available to all programs in MPS.
IT=| NO Problem program ability to set timer intervals and specify a timer inter=
BG rupt routine. BG, F1, or F2 indicates which program has the facility.
F1 When [T is specified for a partition, TIMER=YES is assumed in the
F2 CONFG macro. Timer support is available to only one program in MPS.
TEB= {NO} Tape error statistics are to be accumulated and logged where n is the
n number of tape drives attached to the system.
SKSEP= (NO Specifies if SEEKs are to be separated from the remainder of channel
YES programs. Seek separation allows other devices on the channel to be
n accessed (including other seeks) during the seek. YES indicates support
for all DASD type devices specified by the DVCGEN macro at system
generation time. n is the number of DASD devices to be supported and
cannot be less than the number of DASD devices specified at system
generation. The maximum number is 255.
CE= (NO Specifies the amount of core to be allocated to customer engineer
YES serviceability routines. When YES is specified, 600 bytes are allocated;
n when n bytes are specified, it must be for a minimum of 600 bytes.
CCHAIN= {&} Command chaining support for retry on 1/O operations. When an error
YES occurs and CCHAIN =YES, the user is allowed to retry at the last CCW
executed instead of af the first CCW in the channel program as is the
case in a normal retry, This option requires that the appropriate bit be
set in the CCB.
DASDFP= Supervisory DASD file protection, where (n,n) indicates the range of
NO channels to which DASD's may be attached. Specifying 2311 or 2314
(n,n, (2311) ) indicates support for both. 2321 option indicates support for 2321
2314 device as well as for 2311 and 2314. DASDFP prevents the user from
2321 writing outside the extents of his file in case of program error. Extents
are protected to the nearest cylinder.
*SYSFIL= System input and system output (SYSRDR, SYSIPT, SYSLST, SYSPCH)
NO files may be assigned to a 2311, 2314, or both. Specifying either
2311[,n1,n2] indicates support for both. If MPS=BJF in the SUPVR macro, support
2314 is given for foreground logical units when running in batched mode.
nl = residual capacity (in records) for beginning of operator notification
when SYSLST is assigned to a 2311 or 2314,
100 < nl < 65536
If n1 is omitted, 1000 is assumed
n2 = residual capacity (in records) for beginning of operator notification
when SYSPCH is assigned to a 2311 or 2314.
100 < n2 < 65536
If n2 is omitted, 1000 is assumed.
* Valid when at least 24K bytes of main storage are available.
PIOCS Describes the system 1/O configuration SELCH= {ﬁ} Selector channels attached to the system.
NO
BMPX = {_I\E)'} Burst mode devices will be supported on multiplexor channel. BMPX=
| YES YES not supported with MICR.
CHANSW= Channel switching tape control unit. RWTAU=2404 or 2804, TSWTCH =
NO 2816. If either 2404 or 2804 and 2816, RWTAU must be specified.
RWTAU }
TSWTCH
TAPE=  NO Indicates required tape PIOCS support. 9=nine track only, 7=seven
9 or nine track, NO=No tape drives attached. NO is the assumed value.
7
Figure 2. Supervisor Macros (Part 2 of 3)
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Name Macro Description Parameter =Option Option Description

ALLOC Partitions storage for MPS (Optional macro). {F] =nK, F2=nK} Specifies storage partitioning MPS, where n must be a multiple of 2.
Must be at least 10K if MPS=BJF.

10TAB Describes installation requirements for I/O tables. | IODEV {_0} Number of 1/O devices attached to the system

n
BGPGR={_0} Number of symbolic units of the class SYSnnn for the background program.
n
F]PGR={£} Number of symbolic units of the class SYSnnn for F1. Valid only in MPS.
n Otherwise zero is assumed.
F2PGR={_‘_.5_} Number of symbolic units of the class SYSnnn for F2. Valid only in MPS.
n Otherwise zero is assumed.
CHANQ ={£} Number of 1/O requests in the channel queue. 6 is the minimum value
n generated.
JiB ={£} Number of Job Information Blocks (JIBs) for the system. Requirements
n are:
1. One JIB for each temporary logical unit assignment.
2. One JIB for each alternate logical unit assignment.
3. One JIB for each open 2311 or 2314 extent with the DASD file
protect feature.
4. Two JIBs for each open 2321 extent with the DASD file protect
feature.

DVCGEN | Specifies /O devices. Each device type requires | CHUN = {X'cuu'} Specify the hexadecimal number of the channel and unit for the device.
a separate DVCGEN macro. (See note 1.for
DVCGEN rules. This is an optional macro.) DVCTYP= {xxxxxx} | Specify the device type. See Figure 21.

CHANSW = {&} Specify if the device is attached to more than one selector channel. If
YES it is, the device can be switched.
MODE = {X'ss'} 1. 2400T9. MODE specifies the tape mode. X'CO' is the default value.

2. 2400T7. MODE specifies the tape mode. X'90'is the default value.
See Figure 22 for other values.

3. 2702. MODE designates the SADxxx command. X'00' is the default
value.
X'00' SADO
X'01* SAD1
X'02' SAD2
X'03' SAD3

4. 2260 (Local). MODE is used to specify the 1053 printer when
CHUN =X'cuu' refers to a 1053 attached to a 2848. The operand
must be entered as MODE =X'01".

5. 1412/1419. MODE designates the external interrupt bit associated
with Magnetic Ink Character Readers. The modes X'01' through
X'20' correspond to external interrupt PSW bits 31 through 26 respec—
tively. For the dual address adapter 1419, this parameter is needed
for both the 1419P and 14195 device types.

X'01' Device attached to external line 7.

X'02' Device attached to external line 6.

X'04' Device attached to external line 5.

X'08' Device attached to external line 4.

X'10" Device attached to external line 3.

X'20' Device attached to external line 2.

ASSGN Sets standard background |/O assignments, A {SYSxxx, X'euu'} SYSxxx is any background symbolic logical unit (SYSIPT, SYSLOG, etc.)
separate macro is required for each standard or programmer logical unit (SYS000, SYS001, etc.). X'cuu'is the
assignment desired. (Optional macro) hexadecimal number of the channel and unit to which the symbolic
CAUTION: The ASSGN macro allows SYSRDR, device is attached.

SYSLST, SYSPCH, and SYSIPT to be assigned to
a tape or DASD. However, IPL unassigns any
such assignments.

SEND Indicates end of supervisor generation. {n } Specifies the beginning address of the problem program area. An area
should be reserved for supervisor expansion and maintenance. The
parameter is optional. If not specified, no area is reserved beyond the
assembled last address of the supervisor.

Note 1: Rules for Using DVCGEN

1. A separate DVCGEN macro instruction is required for each device.
The total number of DVCGEN macros must not exceed the total number of devices specified in the IODEV parameter of the IOTAB macro.
DVCGEN macros must be specified in ascending channel address sequence.
Switchable units (attached to more than one selector channel) must be defined once. They are defined on the lowest channel on which they are addressable.

U!-hSJN

6. The specifications of these macros may be altered by IPL ADD and DEL statements.
Figure 2. Supervisor Macros (Part 3 of 3)
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The sequence of the DVCGEN cards determines the priority of the devices on their channel.

must be on consecutive channels.

Switchable units must be the last devices for each channel, and

See IPL PLM, Y24-5086.
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MACRO RELATIONSHIPS

The code generated by the assembler for any
selected supervisor generation is a
function of the generation macros described
in Figure 2 and of a group of inner macros
called by the generxation macros. The
primary purpose of the generation macros is
to set global values, based on parameter
options, that can be tested by the inner
macros. These macros then generate the
bulk of the supervisor code. The specific
instructions assembled depend on the global
settings. Some of the generation macros
also generate code; however, these can be
treated as exceptions and are identified in
this subsection.

The most important global values used in
supervisor generation are the B-globals.
Therefore, this subsection emphasizes the
generation macros that establish B-global
values. However, some A-globals that are
tested in the same manner as B-globals are
also described in this subsection.
A-globals that provide arithmetic values
and all C-globals are not described. Two
figures in this subsection show macro
relationships. Figure 3 shows the code
generated, if any, and the globals set, if
any. Figure 4 indicates the on-off
conditions of the globals.

ORGANIZATION

The physical organization of the supervisor
depends on the sequence of the supervisor
generation macros. The sequence is
predetermined and can not be changed by the
user. The logical organization depends on
the parameter options selected at
generation time. Figure 5 describes the
assembled supervisor by a main storage map,
which illustrates the supervisor physical
organization in four major areas:

¢ Low Core

e Nucleus Code
e I/0 Tables and Information Blocks
e Logical and Physical Transient Areas-

The logical organization is not
described in this manual because of the
variety of options available. The reader
must determine the logical organization for
his individual supervisor generation. By
using the program level flowcharts to point
to the detailed flowcharts, the reader
selects the correct group of flowcharts for
the desired generation.

LOW CORE

The main storage locations that make up low
core can be classified as PSWs, CSWs, CAWs,
and main storage areas. PSWs, CAWs, and
CSWs are described in Figures 29, 30 and
31, respectively. The main storage areas

include:
Byte (hex) Function

0-4 Message area when SYSLOG is
disabled.

0-1 Contains the error code for
the SEREP diagnostic
program.

14 Contains the address of the
background communications
region located within the
nucleus code.

50 Contains the system timer
used with microprogramming.

54 Contains system time of day
set by job control and IPL,
updated by the supervisor
timer routine (optional).

80 Beginning of the diagnostic

scan-out area.

Supervisor Generation and Organization 17



Macro Type Code Generated g'l:!';‘?: Set
SUPVR generation Defines low main storage BG20
BG21
BG24
BG35
BG36
CONFG generation None BG1
BG2
BG22
BG23
STDJC generation None BG34
FOPT generation General cancel R AGO
General exit BG6
General entry BG7
Communications region BGS8
BG30
BG32
BG33
AG7
AGI10
AG21
AG22
AG23
PIOCS generation None directly calls inner macros BG3
BG4
BG?
BG10
BG11
BG12
BG31
SGTCHS inner Channel scheduler none
Start I/O
1/0 interrupt
SGUNCK inner Unit check none
Error recovery exits
SGDFCH inner Fetch subroutine none
SGSsvC inner Supervisor interrupts none
Program check interrupts
External interrupts
SGDSK inner Disk error recovery none
SMICR inner External interrupts for MICR devices. none
Program checks in stacker select routine.
Error recovery for test 1/O and start 1/O.
SGTCON inner SVEREG subroutine, VLDADRI subroutine, ATNRTN routine, CCW chain, disk none
information blocks, error recovery block, SVC interrupt table, PC option table,
IT option table, and OC option table, logical transient save area.
ALLOC generation None none
IOTAB generation Supervisor table expansions = PIBs, channel queue table (CHANQ), and PUB, none
JIB, TEB, and LUB tables.
DVCGEN | generation Overlays for PUB table entries AG8
ASSGN generation Overlays for LUB table entries none
SEND generation Generates communications regions extension(s), SABs, and CE table. Defines end none
of supervisor nucleus, beginning of A and B transient areas, start of problem
program area, CE area, BG save area
COMMN inner Communications regions for all partitions none
Figure 3. Macro Functions
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Global Purpose On Setting

BGO Determines if extension(s) to the communications region(s) will be generated. CE=YESorn

BG1 Determines whether the storage protect feature is used. SP =YES

BG2 Determines whether the timer feature is used. TIMER = YES

BG3 Determines whether channel switching is supported (2816). CHANSW = TSWTCH

BG4 Determines if tape error statistics are to be accumulated and logged. TEB =n

BG5S Reserved

BG6 Determines if the asynchronous user interrupt key routine is supported. OC = YES

BG7 Determines whether the internal timer option is supported. IT =F1, or F2, or BG

BG8 Determines if the user program check routine is supported. PC = YES

BG? Determines whether channel switching is supported (2404, 2804). CHANSW = RWTAU

BG10 Indicates whether selector chann.els are supporfed. SELCH = YES

BG11 Indicates whether burst mode devices will be supported on the multiplexor channel. BMPX = YES

BG12 .Determines the type of tape support required. TAPE=7o0r 9

BG20 Determines whether multiprogramming support is required. MPS = YES

BG21 Determines whe.fher Teleprocessing support is required. TP =BTAM or QTAM

BG22 Determines if the decimal feature is used. DEC = YES

BG23 Determines if the floating point feature is used. FP = YES

BG24 Indicates that batched jobs will be run in foreground partitions. MPS = BJF

BG30 Determines if command chaining support for retry on 1/O operations is used.’ CCHAIN = YES

BG31 Determines if 9 frack tape support is required. TAPE =9

BG32 Determines whether the DASD file protect feature is supported. DASDFP =n,n

BG33 Determines if logical system |/O units are a disk device. SYSFIL = 2311 or 2314

BG34 Determines the type of date configuration to be supported. DATE = MDY

BG35 Determines if any MICR Device is supported. MICR = 1412, 1419,
1419D

BG36 Determines if 1419D (MICR device with dual address adapter) only is supported. MICR = 1419D

AG7 Determines that the seek separation option is desired. SKSEP = YES or n

AG8 Sets count of direct access stordge devices generated in DVCGEN. SKSEP = YES orn

AGI10 Indicates that an area is reserved for CE routines. CE=YESorn

AG21 Determines if a timer interrupt routine is for a BG program. IT=BG

AG22 Determines if a timer interrupt routine is for a F2 program. IT=F2

AG23 Determines if a timer interrupt routine is for a F1 program. IT =F1

Figure 4. Global Settings

Supervisor Generation and Organization
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NUCLEUS CODE

The main storage map (Figure 5) illustrates
the major routine and subroutine
organization of the supervisor. Specific
instructions are included or omitted
depending on generation options. This
manual describes the disk error recovery as
the resident error recovery routine. The
background communications region is one
part of the nucleus coding that does not
change from generation to generation.
Figure 6 illustrates the structure of the
communications region. The starting
address of the communications region is
made available to a user in general
register 1 through the COMRG macro. For
certain options, extensions to the
communications regions are generated at the
end of the I/0 Tables by the SEND macro.

I/0 TABLES

The I/0 tables that comprise this section
of the supervisor establish the interface
between a user's program and the hardware
channels. Collectively, these tables are
called the system control center (See
Figure 7). For every device used on the
system, there must be a PUB (Physical Unit
Block). For every logical unit name
(SYSXXX) used, there must be a LUB (Logical
Unit Block). When an I/O request is made,
an entry is made in CHANQ (the channel
queue). The entry contains a CCB (Channel
Command Block) address which, in turn,
points to a CCB that contains a code (LUB
table index) for the logical unit name.

The supervisor processes the request
when possible on the device assigned to the
logical unit. If the TEB=YES option was
selected at supervisor generation time,
counts of tape errors are kept in TEBs
(Tape Error Blocks).

‘made up of SYS000 to SYS221.

To understand the interaction between
the various I/O tables, the reader should
know the classification and sequence of the
symbolic unit references (SYSXXX). The
systems class (symbolic unit names reserved
for system use) is made up of: '

1. SYSRDR
2. SYSIPT
3. SYSPCH
4. SYSLST
5. SYSLOG
6. SYSLNK
7. SYSRES
8. SYSSLB
9. SYSRLB

10. SYSUSE

11. SYSFGI (This entry is reserved in the
LUB table, but this LUB is not used in
DOS Version 3.)

Foreground programs can use all the
system unit names except SYSLNK, SYSSLB,
and SYSRLB. The programmer class (symbolic
unit names reserved for programmer use) is
This class is
subdivided into these classifications:

1. Background logical unit class (minimum
of 10).

2. Foreground two logical unit class
{(minimum of 5).

3. Foreground one logical unit class
(minimum of 5).

PUBs are built at system generation or
IPL time. LUBs are built at system
generation time. PUBs are assigned to LUBs
at system generation or by the job control
program, or by the single program
initiator. CHANQ and TEB entries are built
and processed by the supervisor program.
Figure 8 illustrates the I/O table
interrelationships. Figures 9 through 19
are illustrations of individual I/O tables.
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Low
Core

L Nucleus

Code

1/O Tables
and
Information
Blocks

Additional
g Comm.
Regions

Note: For PSW format see Figure 29.

Figure 5.

For CSW format see Figure 31.

Supervisor Storage Allocation

Supervisor Generation and Organization

For CAW format see Figure 30.

0 Reset to zeros after IPL 13
14 18 20 28 30 38 40 48 4C
Comm External SsvC Program Machine 1/0 CSW CAW BG
Region Old Old Check Old | Check OId Old Job
Address PSW PSW PSW PSW PSW Duration

50 54 58 60 68 70 78
System System Extemnal svC Program Machine 1/0
Timer Time of New New Check New Check New New
Day PSW PSW PSW PSW PSW
80 Diagnostic Scan = Out Area - - - Model Dependent
-SUPERVISOR NUCLEUS
General Cancel Routfine
General Exit Routine (Task Selection)
Background Communications Region
General Entry Routine
Channel Scheduler
Start 1/O Routine
1/0O Interrupt
Unit Check
Error Recovery Exits
Fetch Routine
SVC, Program Check, and External Interrupts
Resident Device Error Recovery
Option Routines
Supervisor Constants, DIBs, Error Recovery Block
SVC Interrupt Table and PC, OC, and IT Tables
Logical Transient Save Area v
2nd Part of 2nd Part of 2nd Part of | 2nd Part of All Bound Ist Part of Ist Part of
BG PIB F2 PIB F1 PIB Attention PIB P1B BG PIB F2 PIB
Ist Part of Ist Part of Quiesce Supervisor Channel LUBID REQID
F1 PIB | Attention PIB PIB PIB Queve Table Table
FOCL PUB TABLE FAVP JIB TABLE
TEB - FICL NICL LUB TABLE
Foreground 2 Communications Region
Foreground 1 Communications Region
F2 Communications Region Extension | F1 Communications Region Extension | BG Communications Region Extension
SAB PATCH AREA
LOGICAL TRANSIENT AREA (B-TRANSIENTS) $$B
PHYSICAL TRANSIENT AREA (A-TRANSIENTS) $$A
CE Table CE Area BG Program Save Area
PROBLEM PROGRAM AREA

Logical
and
Physical
Transients
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COMREG *
Displacement }0 8 0A ocC 17 18 20 24
hexadecimal
Displacement |0 8 10 12 23 24 T |32 36 .
decimal Address of | Address of UPSI Highest | End Address
Date PPBEG EOSSP Problem Program Use | Byte Job Name Storage | of Last Phase
Address | Fetched or
Loaded
XXXXXXXX XX XX XX XXX XXXXXX] X | XXXXXXXX [ XXXX XXXX
Displacement |28 2C 2E 30 34 35 36 |37 |38 39 3A 3B
hexadecimal '
Displacement |40 . 144 146 48 52 53 54 |55 |56 57 ‘158 59
decimal End Address | Label End of | Machine| System Job Linkage |Language | Job
of Longest Area | PIK | Storage | Confg. Confg. | Standard | Control | Control |Translator|Duration
Phase Fetched|Length Address | Byte Byte Options | Byte Byte Control |Indicator,
or Loaded ) Byte Byte
XXX X XX | XX | XXXX X X XX X X X X
Job Control Switches
Displacement |3C 3E 40 42 44 46 48 4A 4C 4E 4F
hexadecimal
Displacement |60 62 64 66 68 70 72 74 76 78 79
decimal Disk Address | Address | Address | Address | Address | Address | Address | Address | Line N
Address of | of of of of of | of of of Count System Date
Label FOCL |PUB FAVP | JIB TEB FICL NICL |LUB for
Cylinder SYSLST
XX XX XX XX XX XX XX XX XX X XXXXXXXXX
Displacement |58 5A 5C 5E 60 62 64
hexadecimal :
Displacement |88 90 92 94 96 98 100
decimal LIOCS Address of | ID Number |Length of LUB | Address of | Address of | Address of
Comm. 1st Part of | of Last ID Queve = Disk Channel PC Option
Bytes PIB Table | Checkpoint | No. of Channel | Information | Scheduler | Table
Queve Entries | Block (DIB) | Error Block
XX XX XX XX XX XX XX
Displacement | 66 68 6A 6C 6E 70 7C 7E
hexadecimal
Displacement |102 104 106 108 110 112 124 126
decimal Address of | Address of | Key of Address of | Logical Address Addressﬂ
IT Option | OC Option | Program the LUBID | Transient Supervisor Constants [of 2nd  |MICR DTF
Table Table with Timer | Queue Key Part of [Table
Support PIB Table |(PDTABB)
XX XX XX XX XX X XXX XX XXX XXX XX XX
Displacement | 80 84 86 88
hexadecimal
Displacement |128 132 134 136
) decimal Address of | Address of Pointer to Communications
QTAM BG Comm.| Reserved | Comm. Region Extension Address of
Vector Region Region (see Figure 5 CE Table
Table Extension for location)
XXXX XX XX XX XX XXXX

* The address of the communications region is in fixed location X'14'= X'17',
Displacement values illustrated can be used to access the listing and /or the key that follows the figure.
The key offers more detailed information about each area when necessary.

Figure 6. Supervisor Communications Region (Part 1 of 5)
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Key to Communications Region Displacements:

MM/DD/YY or DD/MM/YY obtained from the job control date statement. Format controlled by COMREG +53 (date
convention byte) bit 0.

Address of the problem program area.
Address of the beginning of the problem program area. Y (EOSSP) =Y (PPBEG) if the storage protection option has not

been selected. Y (EOSSP) equals the first main storage location with a storage protection key of 1, if storage protection
is supported.

Ele] [e]

User area. |f seek separation option is specified, bytes 12 and 13 are used at IPL time for the address of the seek
address block . :

N

w N —
N N w N

N
[=

User program switch indicator.
Job name set by the job control program from information found in the job statement.

Address of the uppermost byte of the problem program area as determined by the IPL program. (Clear storage routine
determines the address, ENDRD routine of $$AS$IPL2 stores it.)

w
o

Address of the uppermost byte of the last phase of the problem program fetched or loaded. The initial value (as shown)
is overlaid by the first fetch or load to the problem program area.

N
o

Address of the uppermost byte of the longest phase of the problem program fetched or loaded. The initial value is over-
laid by the first fetch or load to the problem program area.

N
N

Length of the problem program label area.

Program Interrupt Key: Value is equal to the displacement from the start of the PIB table to the PIB for the task.
First Byte - always zero.
Second Byte - Contains the key of the program that was last enabled for interrupts. (When an interrupt occurs,
the PIK indicates to the supervisor which program was interrupted.)

Task . PIK Value
* All Bound X'00!
BG X"10!
*F2 X'20!
*Fl X'30!
Attn Rtn X'40'
Quiesce 1 /O X'50"
Supervisor X'60!

* These tasks do not exist in a non - MPS system.
Logical end of main storage address.
Machine Configuration Byte (Values set at supervisor generation time. )

Bit 0: 1 = Storage protect
0 = No storage protect
1: 1 = Decimal feature
0 = No decimal feature
2: 1 = Floating-point feature
0 = No floating-point feature
3: Reserved
4: 1 = Timer feature
0 = No timer feature
5: 1 = Channel switching device
0 = No channel switching device
6: 1 = Burst mode on multiplex channel support
0 = No burst mode on multiplex support
7: Reserved

Figure 6. Supervisor Communications Region (Part 2 of 5)
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Key to Communications Region Displacements:

Bit O:

1:

2:

6-7:

Bit O:

Neohed

Bit O:
1:

2:
3:
4-7:

Bit O:
1:

2:

3:

System Configuration Byte

1 =DDMMYYJJ
0 = MMDDYYJJ
1 = Multiprogramming environment

0 = Batch job environment

1 = DASD file - protect supported

0 = No file - protect support for DASD
1 = DASD SYSIN =~ SYSOUT

0 =No DASD SYSIN =~ SYSOUT

1 = Teleprocessing

0 = No Teleprocessing

1 = Batch job in foreground

0 =No BJF

Reserved

(Set at generation time by STDJC)

This byte contains the standard language translator /O options (set by the STDJC macro).

DECK option 1 =yes, output object modules on SYSPCH

LIST option 1 = yes, output source module listings and diagnostics on SYSLST

LISTX option 1 = yes, output hexadecimal object module listings on SYSLST (compilers only)
SYM option 1 = yes, output symbol tables on SYSLST/SYSPCH

XREF option 1 = yes, output symbolic cross reference list on SYSLST

ERRS option 1 = yes, output diagnostics on SYSLST (compilers only)

CHARSET option 1 =48, input on SYSIPT is 48 or 60 character set

Reserved

This byte contains the standard supervisor options for abnormal EOJ and control statement display.

Always on .

DUMP option 1 = yes, dump registers and storage on SYSLST
Reserved

LOG option = yes, list all control statements on SYSLST
Reserved

Job control byte

Reserved

1 = Return to caller on LIOCS disk open failure

0 = Do not return to caller on LIOCS disk open failure
1 = Job control input from SYSRDR

0 = Job control input from SYSLOG

1 = Job control output on SYSLOG

0 = Job control output not on SYSLOG

1 = Cancel job

0 = Do not cancel job

1 = Pause at end-of - job step

0 = No pause at end - of = job step

1 = SYSLOG is not a 1052

0 = SYSLOG is a 1052

1 = SYSLOG is assigned to the same device as SYSLST
0 = SYSLOG is not assigned to the same device as SYSLST

‘Figure 6. Supervisor Communications Region (Part 3 of 5)
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- Key to Communications Region Displacements:

(e

3

N
O

Linkage control byte
Bit O:

1:
2;

3:

Language processor control byte. This is a set of switches used to specify nonstandard language translator options,
The switches within the byte are controlled by job control OPTION statements and when set to 1, override standard
options. The format of this byte is identical to the standard option byte (displacement 54) with one exception: Bit 7 in
this byte is used to indicate to LIOCS that the rewind and unload option has been specified.
Job duration indicator byte
Bit O:
1:

2:

Binary disk address of the volume label area (label cylinder).

As illustrated (Figures for information blocks, /O tables, and pointers

begin at Figure 8, which refers to more detailed figures).
Set to the value nn specified in the LINES =nn parameter of the STDJC macro.

The format of the system date contained within this field is determined by the IPL program from information supplied in
the date convention byte (displacement 53). Bytes 85- 87 contain the day count.

Bytes reserved for use by LIOCS. Transient dump programs insert a key to indicate to the LIOCS end - of - volume
routine, $$BCMTO7, that it was called by a B~ transient.

Address of the first part of the program information block (PIB) table. (See Figures 13 and 14.)
ID number of the last checkpoint.

Length of the LUBID queue (in bytes). This equals the number of channel queue entries. It can also be used fo
access the REQID queue. (See Figure 12.)

SYSLNK open for output

SYSLNK not open for output

$ or FG program phase deleted, renamed, or cataloged (flag bit for SMAINEQOJ)
Allow EXEC

Suppress EXEC

Catalog linkage editor output

0 = Do not catalog linkage editor output

1 = Supervisor has been updated

0 = Supervisor has not been updated

1 = Executing in AUTOTEST mode

0 = Not executing in AUTOTEST mode

1 = Reallocate or condense in progress

1 = Fetch SMAINEOJ at end of job to update system directory
0 = Do not fetch SMAINEQJ at end of job for update

—_O — — O -

o uwonunonon

1 = Within a job condition

0 = Outside a job condition

1 =Dump on an abnormal end - of - job condition
0 = No dump on abnormal EOJ

1 = Pause at EOJ

0 = No pause at EOJ
1 = Job control output on SYSLST

0 = Output not on SYSLST

1 = Job is being run out of sequence with a temporary assignment for SYSRDR
0 = Conditions for 1 setting not met

Reserved

1 = Batch command just issued

0 = Condition for 1 setting did not occur

} Set by Attention Routine for Job Control

Figure 6. Supervisor Communications Region (Part 4 of 5)
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Key to Communications Region Displacements:

Address of disk /O position data. This is the starting address of the disk information block (DIB) table (See Figure 16).

Address of the beginning of the error recovery block. The error recovery block contains addresses of error recovery
exits, error recovery queue information that can be used by physical transients routines, and defines storage for the
error queue entries (See Figure 33).

104 As illustrated (See Figure 19)».

Key of the program BG, F2, or F1) that has timer support.

As illustrated (See Figure 12).

Logical Transient Key (LTK) contains the same value as the PIK (Displacement 46) when the logical transient is

requested. When the transient area is not in use, LTK is equal to zero. The SVC 2 routine sets the LTK. The
SVC 11 routine resets the LTK.

l

Register save area (ERA)-not considered COMREG information.

I
~

Address of second part of program information block (PIB) table (See Figure 15).

—
N
o

Address of PDTABB, table of DTF addresses for MICR support (See Figure 20).

128 Address of QTAM vector table (IJLQTTAD).
132 Address of background communications region.
134 Reserved.

w
o

Pointer to communications region extension (See Below).

BGXTNSN = 4- Byte address of CE table located in supervisor nucleus (See Note).

Note: If communications regions are generated for the foreground partitions, the labels in those extensions will be
F2XTNSN and FIXTNSN.

Figure 6. Supervisor Communications Region (Part 5 of 5)
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LUB

JIB

Symbolic References

Temporary Storage of
Assignment Information
and Extent Limits for
File Protection

PUB

—

TEB

Physical Device
Configuration

Tape Error Statistics

Stacked 1/O Requests
(Command Conirol
Block Addresses) -

Figure 7. System Control Center
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NICL FICL

LUB

JiB

System n :.

s [n] [T

F2 [n] [i]

FI fn| [7]

n = number of units

i =index displacement
within LUB table

TEB
LUB REQ
CHANQ ID ID

KEY:

NICL (Number in Class)

FICL (First in Class)

LUB (Logical Unit Block) Table

PUB (Physical Unit Block) Table

FOCL (First on Channel List)

TEB (Tape Error Block)

FAVP (First Available Pointer)

JIB (Job Information Block)

CHANQ (Channel Queue) Table :

LUBID
REQID
FLPTR

SAB

Figure 8.
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I
The first byte contains the number of system class units. The second, third, and fourth bytes contain
the number of programmer class units (BG, F2, F1) (Figure 10).

The first byte points to the first system class unit in the LUB table. (Always the first LUB table entry.)
The second byte points to the first programmer class unit in the LUB table BG area. The third points to
the first programmer class unit in the LUB table F2 area. The fourth points to the first programmer class
unit in the LUB table F1 area (Figure 10).

The first byte points to a PUB table entry. The second byte points to a JIB table entry (Figure 10).

The first two bytes contain the channel and unit address of the physical device. The third byte contains
a CHANQ pointer. The fourth byte contains a TEB pointer. The fifth byte contains the SAB pointer
for DASD with seek separation, or device type code information for tape devices. The sixth byte is
reserved for device options. The seventh and eighth bytes contain channel scheduler and job control
flags respectively (Figure 9). :

The first byte points to the first PUB (highest priority) on channel zero. The next byte points to the first

PUB (highest priority) on channel one, etc. A hexadecimal FF indicates the associated channel is
ot supported.

-

One TEB is built for each tape unit at supervisor generation time if tape error statistics are required
(Figure 11).

A one - byte pointer to the next available JIB entry. .

The first two bytes contain extent or LUB information. The third contains ownership and JIB flags. The
fourth contains JIB chaining information (Figure-17).

The first byte contains the chain field (a pointer to the next in queve). The last three bytes contain the
CCB address (Figure 12).

A one - byte pointer to the LUB making the l/lO request .
A one - byte pointer to the program containing the CCB (Figure 12).
A one - byte pointer to the next free entry in the channel queue (Figure 12).

A four-byte (BCCH) address that is the current disk address of the device.

I/0 Table Interrelationship
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Channel
PUB- TABLE Unit _
Channel 0 Channel Queue Pointer
PUBTAB — PUBS TEB Pointer or Error Count
— Device Type o
Y Device Characteristic Code or SAB Pointer -
Channel 1 ’ Channel Scheduler Flags
PUBS i Job Control Flags
0 1 2 3 4 5 é 7
Channel 7
PUBS
\
PUBEND FF PUB- table
STOPPR delimiter -
BYTE 0 - Channel number. (Hex 0-7, FF=NULL) BYTE 6 -
: Bit 0: 1 =Device busy
BYTE 1 - [/O device unit number. (HEX 1F=1052, - . 1: 1 =Switchable device
HEX 80=magnetic tape unit 0 . ..). 2: 1 =EOJ for SYSRDR or SYSIPT
, 3: 1 =1/O error queued for recovery
BYTE2 - HEXO, 1,2, ... points fo the first 4: 1 .= Operator intervention required
channel queue entry for this device. 5: 1 = Device end posting required
. 6: 1 = Burst device on MPX
BYTE 3 - If device is a magnetic tape unit and TEBS are 7: 1 =7-track tape unit
specified, this byte is a TEB pointer (HEX 1, 2,
3...). . BYTE 7 -
Bit 0-4: standard MODE assignment for 7 -track tape
If device is a magnetic tape unit but TEBS are (all ones if not tape, all zeros if device is
not specified, this byte is an error counter. down). :
: : 5: Device is assigned to a background job
If device is not a magnetic tape unit, this byte 6: device is assigned to a foreground 1 job
is an error counter. 7: device is assigned fo a foreground 2 job
BYTE 4 - See Figure 21 for device type codes.
BYTE 5 - SS of the MODE =parameter in the DVCGEN
macro for a tape unit. (See Figure 22.)
For DASD with seek separation, this byte is
used as the SAB pointer.
NOTE: A null PUB is generated for each device to be supported by the supervisor.
Standard physical unit assignments are made to the PUB table at supervisor generation time. PUBs are ordered by
channel and priority within a channel.
Bytes 64 and 65 (X'40' - '41') of the communications region contain the address of the PUB table entry.
Label PUBTAB identifies the first byte of the table.
Figure 9. Physical Unit Block (PUB) Table
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Number in First in LUB Table for Any Partition

Class List Class List
(NICL) LUB Table (FICL) SYSRDR
SYS BG SYS SYSIPT
_L> System
BG LUBs <_|_- BG SYSPCH
F2 | I BG F2 SYSLST
Programmer
F1 H LUBs — F1 SYSLOG Byte 0 Byte 1
F2 SYSLNK
System PUB Pointer | JIB Pointer
LUBs SYSRES
F2 SYSSLB
— | Programmer SYS :
LUBs YSRLB HEX HEX
00 = Points to first PUB 00 = Points to first JIB
g;stem SYSUSE 01 = Points to second PUB 01 = Points to second JIB
LUBs *SYSFGI 02 = Points to third PUB 02 = Points to third JIB
______ P ‘ L] .
F1 SYS000 . .
——( | Programmer . : .
FF = Null pointer, the LUB FF = Null pointer
LUBs . SYS001 is unassigned
SYS002 FE = Ignore
8YS003
SYS004
Bytes 76 and 77 (X'4C' - ‘4D’) of the communications region
* This LUB is not used or SYS221 contain the address of the LUB table entry. Label LUBTAB
supported in DOS, Version 3. identifies the first byte of the table.

Figure 10. Logical Unit Block (LUB) Table
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TEB Table

TEBTAB TEB 1

TEB 2

Byte
TEB 5 0 - Error recovery retry count.
1 - Permanent read error count.
TEB 6 2 - Number of times the read error routine is entered.

3 - Number of times the write error routine is entered.
4 - Write skip (erase gap) count.
5 - Noise record count.

One TEB is generated for each magnetic tape unit if the CONFG macro contains the TEB =yes parameter.
Job Control resets each TEB at normal or abnormal End - of - Job. An unused TEB contains HEX'FF0000000000'.
A TEB is referenced from byte 3 of a magnetic tape unit PUB.

Bytes 70 and 71 (X'46'~'47') of the communications region contain the address of the TEB table entry.
Label TEBTAB identifies the first byte of the table.

Figure 11. Tape Error Block (TEB)
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FLPTR CHANQ LUBID REQID

Chain
Byte

Chain
Byte

Chain

PUB Byto

Byte 2

E Chain
Byte

Chain

The length of the Byte

queue is determined
at supervisor
generation time.

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

Byte 0 1 2 3

~
m
<

The free list pointer contains a displacement index to a free list entry within the channel queue. The free list is a group of
entries that function in essentially the same manner as a device queue. When the free list pointer contains a hexadecimal
FF, it indicates that no more free list entries are available.

2]

The first byte of the channel queue entry (chain byte) contains a pointer (displacement index) to the next channel queue entry
for that device. A hexadecimal FF indicates the last channel queve entry for that device. New requests on a given device
are queuved at the end of a given device queue.

CCB address for the specified device.

A pointer (displacement index) to the LUB table identifying the logical unit making the I/O request.

Contains a pointer (displacement index) fo the first channel queue entry for a specific device (Figure 9).

Contains a code iélenﬁfying the program making the 1/O request. The one -byte entry is called a RID (Requestor
Identification). The RID indicates what program the CCB belongs to. The RID is in the form X'nk'.

n = yser -storage protection key (supervisor =0, BG =1, F2=2, F1=3).
k =0 for all user requests and all supervisor CCBs, where n = 0.
k =1 for supervisor CCBs to SYSLOG that bypass ID prefix.
k =2 for a fetch CCB.
nk =FF for any unused channel queue entries.

Bytes 108 - 109 (X'6C' - '6E') of the communications region contain the address of the LUBID Table. Label LUBIDTAB identifies the
first byte of the table. The addresses of the other fwo tables are not at fixed locations. They can be found in the program listing
cross -reference by using the labels CHANQ and REQIDTAB.

Figure 12. CHANQ, LUBID, REQID Tables
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PIB TABLE

Note 1: The PIB table is built in this sequence when the MPS feature is selected as a generation option:

All Bound PIB

Background PIB

Foreground 2 PIB
Foreground 1 PIB

Attfention PIB
Quiesce PIB

Supervisor PIB

Byte -
Number 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 |=
All Flag .
Bound Byte [Reserved SP Prefix Branch Insfruchon.to the
PIB See A All Bound Routine
*
Problem Flag | Cancel NOP Number Pl.B u Number| Flag
Program Code | SYSLOG ID |Instruct-| Address of the of Core | Address of the Origin | Assign Lsue[; of Byte
PIB (Fig. 25)| (BG, F2, or F1) | ion Partition Save Area Blocks of the Partition Flag Inde Program| See C
(Note 1) * (CR) (Note 2) ’ | See D * | Luss | *
Flog | Cancel Branch | A°TYe T fadress of Switch | Logi I|T i tIB ket | X107 Addl f
. ag ance ranc Save Are witcl ogical Transient Bucke 07" ress o
,:It;enhon Byte | Code SYSJAORC); b Code . v i N Byte (contains save See D Reserved| the Logical
See E [(Fig. 25) (BC) | Inactive =Remainder of | See F area address) * Transient
* BC Instruction *
. Flag
Quiesce Byte Branch Instruction to
PIB See A Quiesce 1/O Routine
*
;IQQ Cém:el s i Branch Instruction to Address of
PIB e (Fia. 25) P Prefix General Exit Routine SYSRES PUB
: |

When a batch -anly environment is established at generation time, the All Bound and Foreground PIB's are excluded from the table.
Note 2: Number is in multiples of 1K for BG or of 2K for F2 and F1.
* See Figure 14 for flag byte expansions

Bytes 90 and 91 (X'5A"' - '5B') of the communications region contain the address of the first part of the PIB Table. Label PIBTAB
identifies the first byte of the table.

Figure 13.

First Part of Program Information Block (PIB) Table
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Supervisor, Quiesce, and All Bound PIB Flags:

Bit 0: 1 = Registers stored

0 = Registers not stored
0 = Always zero

1 = Always one

0 = Always zero

1 = Active

0 = Inactive

Problem Program PIB Flag (First Byte in PIB):

~ Bit 0: 1 = Registers stored
0 = Registers not stored
1-4: 0= Always zero
5: 0 = Normal execution
1 = Program has seized the system

1-

N>

6: 1 =Unbound
0 =SVC 2-bound (B~ transient in progress)
7: 1 = Unbound i

0 = SVC 7- bound (waiting for an 1/O interrupt)
X'80" indicates the program is not present in the system.

Problem Program PIB Flag (Last Byte in PIB):

Bit 0: 1 = Batched Job in Foreground
0 =No BJF
1: Reserved
2: 1=/&on SYSIN if DASD
0 =No /& on SYSIN
3-7: Reserved

IE PIB Assign Flag )

X'80" = SYRES DASD file protect inhibited (allow write operation on SYSRES)
X'40' = Channel appendage exit allowed (BTAM)

X'20' = Cancel in progress (used in terminator function)

X'10* = Cancel control (set on a foreground cancel)

X'08' = Hold - Release flag for foreground assignments

X'07' = Supervisor or Attention routine PIB assign flag setting

X'04' = Background program PIB assign flag setting

X'02" = Foreground 1 program PIB assign flag setting

X'01' = Foreground 2 program PIB assign flag setting

EI Attention PIB Flag

Bit 0: 1 = Registers stored
0 = Registers not stored
1-5: 0= Always zero
6: 1 = Attention routine active
0 = Attention routine SVC 2 - bound
7: 1 = Active
0 = SVC 7- bound

X'80" indicates the attention routine is not present in the system.

Attention PIB Switch Byte

Bit 0~ 4: Reserved
5: 1 = Physical Attention Recall Switch ON
0 = Physical Attention Recall Switch OFF
6: 1 = Attention Request Switch ON
0 = Attention Request Switch OFF
‘ 7: 1 = External Interrupt Request Switch ON
0 = External Interrupt Request Switch OFF

Figure 14. PIB Flag Expansions
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* Generated only if MPS is specified.
** Always background communications region except when MPS=BJF.

Bytes 124 and 125 (X'7C'-'7D") of the communications region contain the address of the second part of the PIB Table. Label

PIB2AD identifies the first byte of the table.

Figure 15. Second Part of Program Information Block (PIB) Table

Supervisor Generation and Organization

Byte _
e wW o 1] 2]3 8 | o || [12]13]w4]is Lste
~ Length
Background /;«gdrce;smc: System
P1B Regi *| LUB Index
egion
|
FG2 Address of
PIB Area Comm.| System
* Region LUB Index
*%
|
L
FGI1 Address of
PIB Area Comm.| System
* Region LUB Index
*%
|
I
Attention Address of
BG Comm.| O 0
PIB A
Region
|
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Current Address End Address R {U.L.L.L.

¥ L) 1 1 1 1

SYSLNK B B|C|]C|HI|H]IR * This area not used for SYSLNK DIB

‘Reserved

SYSIN B (B|C|C|IH|H|R|K|D|DJ|B|[B|[|C|[C|H|H/|[X|H|H]*

SYSPCH : *
SYSLST *
KEY: Current Address: The next address to be used (for both input and output). * Not used
End Address  : The last address within the limits of the extent.
R : Record count
U.L. : Upper head limit
L.L. : Lower head limit
R.C. : Last record number on track (U.L. minus 1). When the end address minus the current address is less than,
or equal to, the value in R.C., a warning message is issued by job control.
KDD : Key and data length for the symbolic device.

KDD for SYSIN = X'000050'
KDD for SYSPCH = X'000051"
KDD for SYSLST = X'000079*

Bytes 96 and 97 (X'60'= '61') of the communications region contain the address of the SYSLNK entry.
Label DSKPOS identifies the first byte of the table.

Figure 16. Disk Information Block (DIB) Table
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JIB Table
JIB 1
JIB 2
JIB 3 i

JIB 4

JIB 5

JIB 6

Number (length of JIB table)
determined at supervisor generation

Caution: Two JIBs are required for a 2321 extent; one for lower
limit and one for upper limit. The lower limit defining
JIB must be chained to the upper limit defining JiB.
Byte 1 of this type JIB contains the sub - cell number
times 10 plus the strip number in binary.

Type of Entry Contents Flag Type Meaning if Bit=1

Chain Byte.

Stored standard LUB entry of 0 | Stored standard assignment Contains the displacement
: t stand - t - index of the next JIB.
assignmen andard assignmen 1 [ Alternate assignment A hexadecimal ‘FF’ defines
Alternate PUB pointer for Contents | 2 | 2311 Extent the end of the chain.

assignment alternate assignment 3 | 2321 Extent
4 | Standard assignment
2311 Extent
xten @ CLCLCHCH @ 5 | Background
2321 Extent @ BLBLCLCL or @ Ownership | 6 | Foreground 1
BHBHCHCH 7 | Foreground 2

@ Only when file - protect on DASD

@ Lower Cylinder
Upper Cylinder
Bytes 68 - 69 (X’'44’ - ‘45') of the communications region contain the address of

@ Cell or combined sub - cell and strip the JIB table entry. Label JIBTAB identifies the first byte of the table.

Figure 17. Job Information Block (JIB) Table
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Supervisor Nucleus
s
7 ’l Hook 2 l
Hook n
—t—
\ \
1/O Tables and
Information Blocks
/— 4 - Byte Address of CE Table _\
% v
FG2 Communications FG1 Communications % BG Communications
Region Extension Region Extension Region Extension
- J SAB, Patch, LTA
and PTA Areas
CE Table
To To To Serviceability Routi
Hook 1 | Hook 2 Hook n* erviceabyity Routines BG Save Area
in CE Area
L1 L1 |
q J *n= 10 maximum t
\_
\
Figure 18. Accessing CE Serviceability Routines
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PC Option Table and OC Option Table:

A B

BG a b

F2 a b

F1 a b
word . word

No STXIT given: a =0

STXIT issued: a =address of the user program check (operator communications) routine
STXIT issued when the user routine is already in use: a =complement of user program check (operator communications)
routine address

No STXIT given: b =0
STXIT issued: address of the user save area

IT Option Table:

C D
c d
word word

No TECB or STXIT issued: ¢ =0

TECB issued: c = address of the timer event control block

STXIT issued: ¢ = address of the user interval timer routine

STXIT issued when user routine is already in use: ¢ =complement of the user interval time routine address

[o]

No TECB or STXIT issued: d =0
TECB issued:. d = complement of the TECB address
STXIT issued: d = address of the user save area

The addresses of these tables are found in the communications region at the byte locations specified below. The labels shown
identify the first byte of the corresponding table.

Table Bytes in COMREG Label
PC 100~ 101 (X'64'~"'65") PCTAB
IT 102- 103 (X'66-'67") i ITTAB
ocC 104- 105 (X'68'-'69') OCTAB

Figure 19. Option Tables

Supervisor Generation and Organization
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INFORMATION BLOCKS AND OTHER TABLES

To accomplish functions such as exit
selection, DASD file protection, and record
identification, the supervisor program
requires pertinent information. At
supervisor generation time certain main
storage locations are set aside and, in
some cases, initialized to supply the
required information. The basic
information blocks and their respective
functions are:

PIB (Program Information Block): The first
half of a PIB retains program status
information for user and supervisor
programs. It supplies routing information
in a multiprogramming environment to allow
selective program return and it contains
pointers and switches used by the
supervisor program. (Figures 13 and 14.)
The second half contains the address of the
area communications region and the system
LUB Index (Figure 15).

DIB (Disk Information Block): The DIB is
built at generation time if the SYSFIL
option was selected. It performs a record
keeping function on system class units
assigned to a DASD. The DIB contains the
current seek address when the system is
operating in a batched job environment.
The block is initialized by job control
with extent information and updated by
physical IOCS. It is located in the SGTCON
macro expansion. (See Figure 16.)

JIB (Job Information Block): The JIB
contains temporary and alternate LUB
assignments. (These blocks are referenced
by the LUBs.) The JIB serves another
purpose when DASD file protection is
selected as a supervisor generation option.
Extent information is supplied by the
program initiator and logical IOCS open
transient routines. The supervisor can
then perform the file protect function for
the specified file limits. File protection
does not include supervisor and transient
originated I/0. (See Figure 17.)

SAB (Seek Address Block): Contains a
four-byte address (BCCH) for each DASD
device when the seek separation feature is
specified. The current address is
maintained in the SAB for the particular
device. Each SAB is referenced by its
corresponding PUB.

Other Tables: Several optional tables are
built at generation time within the
supervisor:

e CE Table - Generated in the SEND macro
expansion. Contains U4-byte pointers,
each of which points to a hook within
the supervisor that accesses the CE
serviceability routines. Provision is
made for up to ten entries in the CE
table. See Figure 18 for an
illustration of this table, how it is
accessed, and how the hooks are used.

s PC, OC, IT Tables - Generated in the
SGTCON macro expansion. These three
tables (program check, operator
communications, and interval timer)
contain addresses supplied by the user
with a STXIT macro. (See Figure 19.)

e DTF Address - Generated in the SMICR
macro expansion. These two tables
(PDTABA and PDTABB) contain pointers,
DTF addresses, and other information
for handling external interrupts on
magnetic ink character recognition
devices. (See Figure 20.)

Additional Communications Regions: The

communications regions for the two
foreground partitions are located at the
end of the I/O tables. Their format is
identical to that of the background
communications region. Immediately
following the F2 and F1 communications
regions (or, if not BJF, following the I/O
tables) are extensions of as many
communications regions as have been
generated. The extensions are presently
generated only if the CE option is
specified. However, they will provide for
future COMREG needs without adding to the
size of the basic supervisor.

Transient, CE, and Save Areas: Main

storage locations are reserved in the area
preceding the problem program area for:

1. Logical ($$B) transients - 1200 bytes.

2. Physical ($$A) transients -
approximately 550 bytes.

3. CE area (only if CE=YES or n) - 600
bytes minimum.

4. Background save area - 88 bytes (120
for floating point feature). The BG
save area contains six subfields:
program name, PSW, general registers
(9 through 8), label length, 6 :
reserved bytes, and optionally
floating point registers (0-8).
Figure 1.)

(See
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The table of DTF addresses (PDTABB) contains six 8 -byte entries; one for each external line of the
direct control feature on the system.

PDTABB
Byte ——=0 \ 1 , 2 . 3 4 5 \ 6 \ 7
' ‘ ' DTF address for MICR:
0 NI PDSTAT +1, X'FE' a Device on line 7
8 NI PDSTAT +1, X'FD' % Device on line é
16 NI PDSTAT +1, X'FB' e ., Device on line 5
24 NI PDSTAT +1, X'F7"' R Device on line 4
32 NI PDSTAT +1, X'EF' Ow Device on line 3
40 NI PDSTAT +1, X'DF! Device on line 2

Background =10
Foreground 2 =20
Foreground 1 = 30

® Bytes 0-3 - -Contain an 'AND' instruction that is executed in main line coding to turn off the
external line status after its detection. :

PDSTAT +1 will contain one or more of the following interrupt codes:

PSW Interrupt Interrupt Code External

Code Bit (PSW Bits 26-31)* Interrupt Cause
31 nnnnnnnl External signal 7
30 nnnnnnln External signal 6
29 nnnnnlnn External signal 5
28 nnnnlnnn External signal 4
27 nnnlnnnn External signal 3
26 nnlnnnnn External signal 2

@® Byte 4 --Contains the flag of the partition containing the DTF.
® Bytes 5 -7 --Contain the address of the DTF table.

Table of pointers (PDTABA) to DTF addresses associated with the external interrupt line. The table is
set up to handle the status in descending order from Bit 31 to Bit 26 of the external old PSW.

PDTABA
Byfe —0 | ! 1 2 | 3 | 4 ' 5 ! 6 | 7
T T T T T T T
0 00 08 00 10 00 08 00 18
8 00 08 00 10 00 08 00 20
16 00 08 00 10 00 08 00 18
24 00 08 00 10 00 08 00 28
32 00 08 00 10 00 08 00 18
40 00 08 00 10 00 08 00 20
48 00 08 00 10 00 08 00 18
56 00 08 00 10 00 08 00 |

*n =other external - interrupt conditions.

Bytes 126 and 127 (X'7E' - '7F') of the communications region contain the address of these
tables. Label PDTABB identifies the first byte of the first table.

Figure 20. Tables for MICR DTF Addresses and Pointers
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Card Code Actual Device De;/(.lniylpe Device Type
240079 9- track Magnetic Tapes 50 Tapes
240077 7-track Magnetic Tapes : 50
1442N1 1442N1 Card Reader Punch 30
252051 252081 Card Reader Punch 31 Card Readers - Punches
501 501 Card Reader 1
2540R 2540 Card Reader 1 Cord Readers
2540P 2540 Card Punch 21
252082 252082 Card Punch 20 .
1442N2 1442N2 Card Punch 22 Card Punches )
252083 252083 Card Punch 20
1403 1403 Printer 40
1403U 1403 Printer with UCS Feature 42
1404 1404 Printer - . 40 Printers
1443 1443 Printer 41
1445 1445 Printer : 41
1050A 1052 Printer~ Keyboard 00
UNSP Unsupported Device FF Unsupported. No burst mode on multiplexor channel.
UNSPB Unsupported Device FF Unsupported with burst mode on multiplexor channel.
2311 2311 Disk Drive 60
2314 2314 Disk Storage Facility 62 DASD
2321 2321 Data Cell Drive 61
1412 1412 Magnetic Char Reader 75
1419 1419 Magnetic Char Reader 72 MICR-
1419P 1419 Dual Address Adapter M .
i . agnetic Ink Character
Primary Control Unit 73 Recognition Devices
14195 1419 Dual Address. Adapter :
Secondary Control Unit 74
2701 * 2701 Line Adapter Unit DO Teleprocessing lines
(A 2702 Transmission Control Unit. A = SADO command when enabling the line
’ SB B = SAD1 command when enabling the line
2702 {C D1 C = SAD2 command when enabling the line
D D = SAD3 command when enabling the line
2703 2703 Transmission Control D2
2671 2671 Paper Tape Reader 70 Paper Tape Reader
1285 1285 Optical Reader 76 Optical Readers
1287 1287 Optical Reader 77
Note: The codes used in the DVCGEN ‘macros are the same codes used in IPL statements.

* For other teleprocessing devices, see IBM System /360, DOS BTAM and QTAM PLMs, Forms Y30-5001 and Y30 -5002.

Figure 21. Device Type Codes
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Density . Convert

(Bytes per Inch) Parity Feature Translate s
200 odd on off 10
200 odd off off 30
200 odd off on 38
200 even off off 20
200 even off on 28
556 odd on off 50
556 odd- off off 70
556 odd off on 78
556 even off off 60
556 even off on 68
800 odd on off 90
800 odd off off BO
800 odd off on B8
800 even off off A0
800 even off on A8
800 dual density nine - track C8
1600 dual density nine - track co

Figure 22. Density Data
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RESIDENT SUPERVISOR (CHARTS 01-06)

Supervisor is the storage resident portion
of the Disk Operating System. It is loaded
into storage at IPL time and remains there
throughout system operations. Refer to the
preceding section of this manual for
information about generation of the
resident supervisor. Refer to Figure 5 for
information about the storage organization
of the resident supervisor.

Infrequently-used supervisory functions
are not included in the resident
supervisor. They are in the form of
transient programs (A and B) and are
fetched or loaded from the core image
library when needed.

SUPERVISOR INTERRUPT PROCESSORS

This portion of the resident supervisor
processes the following system interrupts:

e Supervisor call interrupt

I/0 Interrupt
e Program check interrupt
e External interrupt

e Machine check interrupt.

MULTIPROGRAMMING SUPPORT (MPS)

General Entry and General Exit routines
provide the mechanism for multiprogramming
support. Refer to these areas on Chart 01
for additional descriptions for
multiprogramming concepts. Figure 23
illustrates the task selection procedure
associated with multiprogramming.

BATCH JOB SUPPORT

Batch jobs may be run in any of the three
partitions (BG, F2, F1). Batch job support
is always provided in the background
partition. To run in the foreground
partitions, the MPS=BJF option must be
specified.

SUPERVISOR CALL INTERRUPT (SVC)

SVC is detected by microprogramming, which
loads the SVC new PSW. The SVC interrupt
processor (Chart 03) analyzes the SVC code
placed in the SVC old PSW by the calling
program. Control is transferred to the
appropriate processing routine. Some SVCs
are optional and cause a cancel if
supervisor was generated without the
option. (See Figure 24 for a list of
supervisor calls.)

SVC 0: Execute the user's channel program
(EXCP). The address of the user's command
control block (CCB) must be supplied in
general register 1 before this SVC is
issued. Return may be either to the
interrupted program or to the highest
priority program ready to run.

Note: When an SVC 0 is issued by
supervisor or A-Transient programs, the
address of the CCB must be supplied in
general register 15 before the SVC is
issued.

SVC 1: Fetches a phase. A fetch loads a
phase from the core image library and
branches to the entry address in that
phase. The load and entry addresses are
obtained from the core image directory
entry for the phase being fetched. The
storage address of the phase name must be
supplied in general register 1 before this
SVC is issued. The user may override the
linkage editor entry address by supplying
an entry address in general register O.
Return may be either to the interrupted
program or to the highest priority program
ready to run.

SVC 2: Fetches a B-transient. Loads a
B-transient program (phase name prefix
equals $3$B) from the core image library to
the B-transient area (refer to Figure 5),
and enters the B-transient at its load
address plus 8 bytes. The storage address
of the B-transient phase name must be
supplied in general register 1.

An address in general register 0 is
ignored. The B-transient is loaded at the
beginning address of the B-transient area.
General register 15 is loaded with this
address and may be used by B-transients as
a base register. Return may be either to
the interrupted program or the the highest
priority program ready to run.
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Only one program can use the B-transient
area at a time. If the B-transient program
is SVC 7 bound, another program is
selected. This program becomes SVC 2 bound
(waiting for the B-transient area) if it
issues an SVC 2. Another program is then
selected.

Note: Supervisor may branch directly to
the SVC 2 routine when fetching a
B-transient. If the transient is not in
the library when referenced by the
supervisor, the system enters the wait
state.

SVC 3: Fetches or returns from an
A-transient. Load an A-transient program
(phase name prefix equals $3A) from the
core image library to the A-transient area
(refer to Figure 5), and enters the
A-transient at its load address plus 8
bytes. The storage address of the
A-transient phase name is loaded in general
register 1 before the fetch is made.

An address in general register 0 is
ignored. The A-transient is loaded at the
beginning address of the A-transient area.
General register 11 is loaded with this
address and is used by A-transients as a
base register. Return is to the
interrupted program.

Note: Supervisor may branch directly to
the SVC 3 routine when fetching an
A-transient. Only programs operating in
the supervisor mode can issue an SVC 3. If
the transient is not in the library, the
system enters the wait state.

Caution: SVC 3 is also used as a return
from an A-transient program. The last byte
of the A-transient name field determines
the usage.

e X'00' - Returning from error recovery
A-transients.

e X'01' - Returning from physical
attention transients ($$ANERRZ, Y, 0)
or post cancel by any A-transient.

e Alpha - Fetch A-transient.

When returning from an A-transient, the
branch address is in general register 15.
The A-transient must load one of the exit
addresses from the error recovery block
(ERBLOC). Refer to Figure 33.

SVC 4: Loads a phase from the core image
library and returns to the user. (See the
following Note.) The storage address of
the phase name must be supplied in general
register 1 before this SVC is issued. The
user may override the link-edited load
address by supplying a load address in
general register 0. Upon return to the

user, general register 1 contains the phase
entry address adjusted for any changes in
the phase's load address.

Note: Return may be either to the
interrupted program or to the highest
priority program ready to run.

SVC 5: Modifies the supervisor
communications region. Supplies the
supervisory support for the MVCOM macro.
The sequence of events is:

1. MVCOM macro issues an SVC 5.

2. SVC 5 fetches $$ANERR1 by branching to
the SVC 3 routine.

3. $S$ANERRL alters the supervisor
communications region as specified by
the MVCOM macro.

Return may be either to the interrupted
program or to the highest priority program
ready to run.

SVC 6: Cancels a background or foreground
program. Cancel code X'23' is posted to
the PIB for the program issuing the SVC 6.
Refer to Figure 13 for the format of the
PIB tables, to Chart 03 for General Cancel
Routine, and Figures 25 and 40 for cancel
codes. The next time the canceled program
is selected on general exit, a branch is
made to the SVC 2 routine to fetch the
cancel B-transient program, $$BEOJ3.

SVC 7: Waits for I/0 to complete or a
timer interrupt to occur. SVC 7 supplies
the supervisory support for the WAIT macro.

With MPS option, returns directly to the
interrupted program if the traffic bit has
been posted in the CCB or TECB. - See SVC 24
in this list for an explanation of the
TECB. If traffic bit is not posted:

1. Change the status of the interrupted
program PIB to SVC 7 bound (not ready
to run).

2. Select the highest priority program
-~that is ready to run.

When I/0 is completed or a timer
interrupt occurs:

1. The traffic bit is posted in the CCB
or TECB.

2. The PIB is restored to the
ready-to-run status.

3. When this program is again selected at
general exit, the old PSW is loaded
with the address of the second
‘instruction of the WAIT macro
expansion.
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Without MPS option, returns directly to
the interrupted program if the traffic bit
has been posted in the CCB or TECB. (See
SVC 24 in this list for an explanation of
the TECB.) If the traffic bit is not
posted, the system enters the wait state
with interrupts enabled.

SVC 8: Supplies the supervisory support to
temporarily return from a B-transient
program to the problem program. The
B-transient area is not released. The task
selection exit loads the problem program
registers. An SVC 9 is used to return to
the B-transient program.

SVC 9: Supplies the supervisory support
for returning to the B-transient after an
SVC 8 is issued. The task selection exit
loads the B-transient registers.

SVC 10: Sets a timer interval. This SVC
is optional, and the issuing program is
canceled if supervisor is generated without
the IT option. Only the timer supported
program can issue an SVC 10. Others are
canceled.

The time interval is specified in
general register 1 by the user (SETIME
macro). The system time of day (SYSTOD,
X'54') is updated to the time that the next
interrupt should occur (may change if
another SVC 10 is issued). The system
timer (SYSTIMER, X'50') is set to the
specified time interval. The time interval
in SYSTIMER immediately begins to lapse.
Refer to IBM System/360 Principles of
Operation, Form A22-6821, for information
concerning the operation of SYSTIMER.

Note: Current system time of day can be
obtained by shifting out the low order byte
from the remaining time interval (SYSTIMER)
and subtracting it from system time of day
(SYSTOD). Time in SYSTOD is represented in
the form, seconds x 300. Time in SYSTIMER
is in the form, seconds x 300 x 256.

An SVC 10 returns directly to the timer
supported program. No task selection is
performed.

Returns from a B-transient
SvC 11 is

SVC 11:
releasing the B-transient area.
invalid if issued by other than a
B-transient. The logical transient area is
released for use by other programs or
tasks. Return is to the highest priority
program ready to run.

svc 12: Supplies the supervisory support
to reset flags to 0 in the linkage control
byte (displacement 57 in the supervisor
communications region). The user loads a
mask (1 byte, hexadecimal) into general
register 1. This mask is ANDed with the
linkage control byte. An SVC 12 returns
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directly to the interrupted program. No

task selection is performed.

SVC 13: Supplies the supervisory support
to set flags to 1 in the linkage control
byte (displacement 57 in the supervisor
communications region). The user loads a
mask (1 byte, hexadecimal) into general
register 1. This mask is ORed with the
linkage control byte. An SVC 13 returns
directly to the interrupted program. No
task selection is performed.

SVC 14: This is the normal end of job
(EOJ). Cancel code X'10' is posted to the
PIB for the program issuing the SVC 14.
Refer to Figure 13 for the format of the
PIB tables and to Chart 03 for the General
Cancel routine. The next time the canceled
program is selected on general exit, a
branch is made to the SVC 2 routine to
fetch the cancel B-transient program
$$BEOJ3. Job Control is loaded by $$BEOJ
to perform the end-of-job-step. '

SVC 15: This is the same as SVC 0 (EXCP),
with this exception: when the CHANQ table
is full, the SVC is ignored. Return is
directly to the interrupted program in this
case. If the CHANQ table is not full,
general register 0 is zeroed and EXCP is
issued (see SVC 0 in this list).

Note: - The CHANQ table is full when the
free list pointer (FLPTR) equals X'FF'.
Refer to Figure 12 for the format of the
CHANQ table and to Figure 26 for CHANQ
operation.

SVCs 16 through 21: These supervisor calls
provide supervisory support for the STXIT
and EXIT macros. They are optional, and
the issuing program is canceled if
supervisor was not generated with the
applicable option.

e SVC 16 stores the address of the user's
program check (PC) routine and save
area address in the PC option table.

e SVC 17 provides a return from the
user's PC routine to the program
interrupted due to a program check.

® SVC 18 stores the address of the user's
interval timer (IT) routine and save
area address in the IT option table.
Only the timer supported program can
issue SVC 18.

e SVC 19 provides a return from the
user's IT routine to the timer
supported program. Only the timer
“supported program can issue SVC 19.

s SVC 20 stores the address of the user's
operator communications (OC) routine
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and save area address in the OC option
table.

¢ SVC 21 provides a return from the
user's OC routine to the program
interrupted by the external interrupt
key.

The address of the user routine is
specified in general register 0, and the
address of the user's save area is
specified in general register 1 in all
cases. Refer to Figure 19 for the format
of the option tables.

SVCs 16, 18, and 20 return directly to
the interrupted program. SVCs 17, 19, and
21 return either to the interrupted program
or to the highest priority program ready to
run.

SVC 22: Seizes the system and provides a
release from such a seizure. The SVC 22 is
ignored if supervisor was generated without
the MPS option. The program issuing an SVC
22 is canceled if the PSW protection key
field does not equal 0. (Only job control
and B-transient programs can issue an SVC
22.)

The first SVC 22 issued seizes the
system and the next one issued releases the
system. The last byte of register 0
replaces the system mask. If register 0 is
negative, the protection key is replaced by
the protection key of the PIK.

The task selection mechanism is altered
by the first SVC 22 so that only supervisor
or quiesce I/0 tasks and the program that
issued the SVC 22 can be selected. The
next SVC 22 issued restores the task
selection mechanism. The contents of the
last byte of general register 0 are again
used as the system mask.

Return from each SVC 22 is directly to
the interrupted program.

Caution: There is no way to cancel a
program that has seized the system.

e The program must have no pending I/O
operations.

e The program cannot issue supervisor
calls while the system is seized.

SVC 23: Loads phase header. Retrieves the
load address for a specified phase from the
core image directory. The program issuing
an SVC 23 is canceled if supervisor was
generated without the MPS option or if the
PSW protection key does not equal 0. (Only
job control and B-transient programs can
issue an SVC 23.)

-The user must specify the address of the
core image phase name in general register 1
and the address where the load address is
to be stored in general register 0. The
main fetch subroutine scans the core image
directory and retrieves the load address.
If the phase is found in the directory, the
load address (3 bytes) is stored at the
user's address specified by general
register 0. If the phase is not found,
return is to the interrupted program.

SVC 24: Stores the address of the user's
timer event control block (TECB) and sets a
timer interval. This SVC is optional, and
the issuing program is canceled if
supervisor is generated without IT option.
Oonly the timer supported program can issue
an SVC 24. Others are canceled.

The address of the user's TECB is
specified in general register 0, and the
time interval is specified in general
register 1.

The traffic bit is reset in the user's
TECB, and the TECB address is stored in the
IT option table. Refer to Figure 19 for
the format of the IT option table.

Note: The TECB has the same format as a

command control block (CCB), but only the
traffic bit is used. The traffic bit is

set when a timer interrupt occurs. Refer
to Figure 27 for the format of the CCB.

The time interval is set, and the system
time of day is updated as for an SVC 10.
(See SVC 10.) An SVC 24 returns directly
to the timer supported program. No task
selection is performed.

The user causes the program to wait for
the timer interrupt to occur by issuing an
SVC 7. (See SVC 7 in this 1list.)

SVC 25: 1Issues halt I/0 on a
Teleprocessing device. If supervisor is
generated without Teleprocessing option, a
program issuing an SVC 25 is canceled.

The address of any command control block
(CCB) containing the symbolic unit address
for this device must be supplied in general
register 1 before issuing this SVC.

An HIO instruction is issued to the
device if:

1. It is a Teleprocessing device and
2. There is I/0 pending for the device.

In this case,
priority program ready to run.
busy flag is reset at this time.
25 is issued for other than a
Teleprocessing device, it is ignored.,

return is to the highest
The device
If an SVC
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SVC 26: Validate address limits. The
program issuing an SVC 26 is canceled if
the PSW protection key does not equal O.
(Only job control and B-transient programs
can issue an SVC 26.)

The upper address must be specified in
general register 2, and the lower address
must be specified in general register 1.
The upper address must be within main
storage, and the lower address must be
higher than the end of supervisor address,
or the program is canceled (ERR25). Return
is to the interrupted program. No task
selection is performed.

With MPS option, the PIK of the program
issuing the SVC 26 must equal the storage
protection key for both addresses or the
program is canceled (ERR25).

With batch operation, SVC 26 is ignored
unless storage protection has been
specified.

SVC 27: Same as SVC 25, except the EXCP
CCB is not dequeued if the CSW has been
stored after a HIO command.

SVC 28: Provides return from user's
stacker select routine to the MICR external
interrupt routine in the supervisor. This
SVC is optional and causes a cancel if
issued at any point other than in a user
stacker select routine with MICR devices.

SVC _29: Provides supervisory support for
the WAITF macro for MICR devices only. If
MICR devices are not being used, logical
IOCS does not issue SVC 29. If MICR
devices are not specified in the supervisor
macro (SUPVR), SVC 29 causes a cancel.

All interrupts are disabled and the
CCB's are all checked for the traffic bit.
When a CCB is found with the traffic bit
posted, SVC 29 returns to the interrupted
program.

If all CCB's are checked and no traffic
bits are posted, one of two courses is
taken:

e With MPS option - Cause user to become
I/0-bound, disable for I/O interrupts
only, and return to task selection.

e Without MPS option - Set wait bit in
SVC old PSW, disable for I/O interrupts
only, and return to interrupted
program.

SVCs 30, 31, and 32: Reserved for QTAM.

Refer to the QTAM PLM listed in the

Preface.

SVCs 33 and 34: Reserved for internal
macros COMRG and GETIME, respectively.
Their use by other programs results in a
branch to EXT01 (see Chart FA).

Priority Table

Sample
Status PIB Tables MVCFLD
X184! Supervisor task PIB X160!

1. Test status flags
in order specified
by priority table.

4 X184 Quiesce |/O task PIB X150°
X'80"' Attention task PIB X'40' . Select Ist PIB for
" which the TRT
function is not
X'00',

X'83! t Foreground 1 program PIB X'30'
X'82! t Foreground 2 program PIB X'20!
X183’ Background program PIB X'10'

X'85' tAll bound PIB X'00"

PIB Flags During Task Selection Table of Selection Criteria

Meaning of Status Flag | Label TRT Function

Detached X'80'| TRTMSK| X'00'

Waiting for B-transient area | X'81'[ TRTLTK | X'00' or X'03' (Note 1)

Waiting for CCB or TECB X'82' X'00'
Ready to run X'83'| TRTRUN| X'03' or X'00"' (Note 2)
Inactive SUPVR or Quiesce 1/O | X '84' X'00!
Active SUPVR, Quiesce X'85' X'05'
1/0, or All bound
Note 1: X'00' when the B-transient area is in use.
Note 2: X'00' when a task has seized the system.

That task's status flag will equal X'84'

or X'85'.

t These PIB's are generated for MPS option only.
Figure 23. Task Selection Procedure
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Macro Supported SvC Function
EXCP 0 Execute channel programs.
FETCH 1 Fetch any phase.
2 Fetch a logical transient (B- transient).
3 Fetch or return from a physical transient (A - transient).
LOAD 4 Load any phase.
MVYCOM 5 Modify supervisor communications region.
CANCEL 6 Cancel a problem program.
WAIT 7 Wait for a CCB or TECB.
8 Transfer control to the problem program from a logical transient (B - transient).
LBRET 9 Return to a logical transient (B~ transient) from the problem program after a SVC 8.
SETIME 10* Set timer interval.
11 Return from a logical transient (B- transient).
12 Logical AND (Reset) to second Job Control byte (displacement 57 in communications region).
13 Logical OR (Set) to second Job Control byte (displacement 57 in communications region).
EOJ 14 Cancel job and go to Job Control for end of job step.
15 Same as SVC 0 except ignored if CHANQ table is full. (Primarily used by ERP).
STXIT (PC) 16 Provide supervisor with linkage to user's PC routine for program check interrupts.
EXIT (PC) 17% Return from user's PC routine.
STXIT (IT) 18* Provide supervisor with linkage to user's IT routine for interval timer interrupts.
EXIT (IT) 19*% Return from user's IT routine.
STXIT (OC) 20* Provide supervisor with linkage to user's OC routine for external or attention interrupts
(operator communications).
EXIT (OC) 21% Return from user's OC routine.
22% The first SVC 22 seizes the system for the issuing program by disabling multiprogram
operation. The second SVC 22 releases the system (enables multiprogram operation).
23* Load phase header. Phase load address is stored at user's address.
24* Provide supervisor with linkage to user's TECB and set timer interval.
25% Issue HALT 1/O on a Tele - processing device.
26* Validate address limits.
27* Special HIO on teleprocessing devices.
EXIT (MR) 28* Return from user's stacker select routine (MICR devices only).
29% Provide return from multiple wait (WAITF) macro for MICR devices only.
30
through Reserved (See preceding text).
34
* = optional
Figure 24. DOS Supervisor Calls
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FLPTR CHANQ LUBID REQID
Cancel
iti Label
Type Code Condition ape 03" 'FF*| CCB address
Logical X'10! Normal EOJ ERRTO 102'| CCB address
Cancels
X'120! Program check ERR20 'FF'| CCB address
X221 Illegal SVC ERR21 ‘05"
X22! Phase not found ERR22 PUBs 'FF* | CCB address
100" 06"
X123! Program request ERR23 00
'01" ‘FF!
X'24! Operator intervention ERR24
04! '09* | CCB address
X125! Invalid address limit ERR25
‘07" 'FF*'| CCB address
126! igned ERR26
X'26 Una;stgne LUB code 08" 'eF'| CCB address
X'27' | Invalid LUB code in CCB|ERR27 | (cHANG (Chain (LUBNo.) (ID)
pointer) field)
X'28! QTAM cancel in EXT02
progress Figure 26. Example of the CHANQ Table
Operation
Logical 1/O X'30! Reading past /& on ERR30
Cancels SYSRDR or SYSIPT.
X'31! Error queue overflow ERR31
or no CHANQ entry
available for ERP.
PROGRAM CHECK INTERRUPT
X'32! DASD address not ERR32
within JIB extents.
This is detected by microprogramming, which
X'33' No long seek in user's ERR33 loads the program check new PSW. Refer to
channel program. Program Check Interrupt Processor on Chart
02.
X'40* Load $$BEOJ EXTO02
X'80' Cancel occurred in EXT02
LTA EXTERNAL INTERRUPT
Figure 25. Supervisor Cancel Codes This is detected by microprogramming, which

I/0 INTERRUPT

This is detected by microprogramming, which
.loads the I/0 new PSW. Refer to the I/0
Interrupt Processor on Chart O04.

loads the external new PSW.
interrupts can be caused by:

External

o Timex
e External interrupt key
e Signal

Refer to External Interrupt Processor on
Chart 05.

MACHINE CHECK INTERRUPT

This is detected by microprogramming, which
loads the machine check new PSW. The SEREP
action code (S) is stored in storage
location 0001, and the system enters the
wait state. Refer to Chart 01.
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Physical IOCS is that portion of the
resident Supervisor that:

e Builds a schedule of I/0 operations for
all devices on the system (CHANQ
table). Refer to Channel Scheduler on
Chart O4. Also, see Figure 26 for
CHANQ operationm.

e Starts the actual I/0 operations on a
device (SIO). Refer to Actual I/O on
Chart 04.

e Schedules the starting of all I/O
operations and monitors all events
associated with I/0. Refer to I/O
Interrupt Processor on Chart O4.

e Performs error recovery procedures
(ERP). Refer to Unit Check, Quiesce
I/0, ERP Exits, and Resident Disk Error
Recovery on Chart 06. Figures 27
through 31 illustrate: Command Control
Block (CCB), Channel Command Word
(CCW), Program Status Word (PSW),
Channel Address Word (CAW), and Channel
Status Word (CSW). See Figures 32 and
33 for CSW testing and error recovery
block layout, respectively.

COMMAND CONTROL BLOCK

The CCB establishes communication between
the problem program and physical IOCS. The
CCB is two double words' in length with
eight major fields, as shown in Figure 27.
All data in the CCB is in the hexadecimal
format. The eight fields of the CCB are
listed and described as follows:

1. Count Field (bytes 0, 1): Contains
the residual count, which is stored in
these two bytes by PIOCS when the CCB
is removed from the queue.

2. Transmission Information (bytes 2, 3):
Used for communication between PIOCS
and the problem program.

Note: Bytes 0 through 3 are ANDed off, by
PIOCS, when the CCB is placed in the
queue. Communication bits that were set
on by the problem program are left on
because an AND instruction is used by
PIOCS for resetting bytes 0 through 3.

3. CSW Status Bits (bytes 4, 5): Contains
the CSW status information, which is

PHYSICAL INPUT/OUTPUT CONTROL SYSTEM (PIOCS)

stored in these two bytes by PIOCS
before control is returned to the
problem program.

Note: The particular bits that are turned
on in bytes 2 through 5 indicate the
conditions that were detected by the
problem program and PIOCS.

4. Symbolic Unit Address (bytes 6, 7):
Contains the 2-byte hexadecimal
representation of SYSnnn. This value
represents the location of the logical
unit in the LUB table (see Figure 27)
and is placed in the CCB by the
problem program.

5. Byte 8: 1Is not used, and must contain
hexadecimal 0.

6. CCW Address (bytes 9-11): Contains
the address of the CCW that is
associated with this CCB. This
address is placed in the CCB by the
problem program.

7. Byte 12: X'80'-CCB being used by ERP.
X'40'-channel appendage routine for a
teleprocessing device. X'20'-sense
information desired. X'10'-message
writer use. X'0l1l'-seek separation
option specified.

8. CCW Address in CSW (bytes 13-15):
Contains the CCW address from the CSW.

This address is stored by PIOCS before
control is returned to the problem
program. A CCB that has been queued,
by PIOCS, to service a problem program
I/0 request cannot be used for a
second problem program I/O request
until the first request has been
completed.

Note: Bytes 13-15 contain the address
of the channel appendage routine when
bit X'40' is set in byte 12.

9. Optional-Sense CCW (bytes 16-23):
Bytes 16-23 are appended to the CCB by
the CCB macro expansion when the user
desires sense information to be
returned on unrecoverable I/0 errors.
The macro expansion also turns on bit
2 (X'20') in byte 12 and bit 7 (X'01")
in byte 2 of the CCB. User handles
all error or exceptional conditions
except program check, protection
check, channel control check, and
interface control check. :
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Transmission Symbolic Unit Not Used Reserved for CCW Address
Count Information CSW Status Bits Address Must Contain CCW Address Physical 10CS in CSW
X'00'
Bytes =10 12 3|4 5 [ 7 8 9 11 12 13 15
h
Used For —> Residual Count 1Transmitting : (Note 1) Tt ~e |Hexadecimal 1 Not Used : Address of CCW | X'80' -CCB being: Address of CCW :
1 :Informuﬁon : Byte 4 E?;S -~ IRepresentation ! | Associated with y used by ERP bin the CSW )
! 1Between Physical + A 24 ~==ajof SYSnnn : | This CCB ! | Stored at Channel:
1 110CS and Problem| BIT DESIGNATION | BIT DESIGNATION | SYSRDR =0000; ! | X'40' - Channel  1End, or Address 1
, | Program i y  SYSIPT =0001' | | Appendage lof the Channel :
! | | 32 Attention 40 Program-controlled 1 SYSPCH =0002! | 1 Routine Present | Appendage 1
H : 1 33 Status modifier interruption { SYSLST =0003; ! | for Teleprocessing I Routine for |
! V 1 34 Control unit end | 41 Incorrect length I SYSLOG =0004! } | Device  Teleprocessing :
: ! : 35 Busy 42 Program check : SYSLNK =0005|I 1 1 1 Devices 1
) : 1 36 Channel end 43 Protection check 1 SYSRES =0006) : 1 X'20' - Sense ! :
H 1 | 37 Device end 44 Channel data check | SYSSLB =0007! ] | Information ) |
) : ! 38 Unit check 45 Channel control check 1 SYSRLB =0008, : | Desired : l'
! \ 1 39 Unit exception | 46 Interface control check |  SYSUSE =0009= H | ) |
| : L 47 Chaining check I SYS000 =0100; : :X']O' - Message 1' :
! i e ! sysoo1 =0101) ! | Writer | |
' ) TTm - I efc. H 1 | ! !
| : ————_ ! i | IX'01'~Seek | '
! ! Te—e 1 | | Separation I |
1 _J ==Ll __ [ | [ 1
//” Byte 2 “\\~‘\\
Retum Tape Read
Data Check, 2540
Traffic Bit End -of - File Unrecoverable Accept Retum DASD Post at or 2520 Equipment User Error
(Wait) (/* or /&) 1/0O Emor Unrecoverable Data Checks Device End  [Check, or DASD Routine
1/O Error or 2671 errors Data Checks on
to the User . |Read or Verify
(Note 5) (Note 2) (Note 5) Command
(Note 3)
Bits ——————] 0 1 2 3 4 5 6 7
Set On By —= PIOCS PIOCS PIOCS Pr. Pr. Pr. Pr. Pr. Pr. Pr. Pr. Pr. Pr.
Byte 3
DASD - DASD - DASD - 2540,2520- Non -Recovery  |No ~Record - Carriage Command
Data Check in Track Overrun | End of Cylinder | Equipment Check|Questionable Found Condition Channel 9 Chaining
Count Area MICR- MICR - Tape - Condition : (Retry on 2311 or]  Overflow or Retry from
MICR=- Intervention (Note 4) Read Data Check|Card - 2314) Verify Error the next CCW
SCU Not Required 1285/1287 - DASD - Unusual for DASD to be executed
Operational 1285/1287 - Hopper Empty Any Data Check | Command
1285/1287 - Keyboard in Document 1285/1287 - Sequence
Data Check in Correction in Mode Equipment Check|DASD -
Journal Tape Journal Tape No Record Found
Mode Mode 1285/1287 - 1287 Document
Document Jam or Mode - Late
Torn Tape Stacker Select
Bits 0 1 2 3 4 5 6 7
setonBy—] PlOcs |  plocs PIOCS PIOCS PIOCS Pr. Pr. PIOCS Pr. Pr.

PIOCS =
Pr.Pr.=

Note 1.
Note 2.
Note 3.
Note 4.
Note 5.

Physical 10CS
Problem Program

Optional
Sense CCW

8 Bytes
Appended
to the CCB
when Sense
Information
is Desired

Bytes 4 and 5 contain the status bytes of the Channel Status Word (Bits 32~ 47). If byte 2, bit 5 is on and device end results as a separate interrupt, device end will be ORed into CCB byte 4.

Indicates /* or /& statement encountered on SYSRDR or SYSIPT. Byte 4, bit 7 (unit exception) is also on.

DASD data checks on count not returned.

For 1412 /1419, Disengage. For 1419D, 1/O Error in external interrupt routine (channel data check or busout check).

The traffic bit (Byte 2, bit 0) is normally set on at channel end to signify that the 1/O was completed. If byte 2, bit 5 has been set on, the traffic bit and bits 2 and 6 in byte 3 will be set on
at device end. Also see Note 1.



Byte 0 1 2 3 4 5
Bit o[1]2]s]4]s]6[7]8] e [10[11)r2]s3[14 5 16[17]18]19]20]21]22] 23]24[25]26]27]28]29]30] 31| 32]33] 34| 35|36|37]38] 39|40 41] 42| 3] 4[] 46|47
Name Command Code Data Address Flags 000 (Ignored)
Field A B C D E
6 7
FIELD NAME DESCRIPTION 484]50]51]52|53]54|5 56 57| 58] 9| 0] 1] 62] 3
A Command Code | Bits 0-7: Count :
Specify the operction to be performed. F
(See Note on Part 2 of this Figure)
B Data Address Bits 8-31:
Specify the location of a byte in main
storage. It is the first location referred
to in the area designated by the CCW,
C Flags Bits 32-36:
Specify the flag bits used in conjunction
with the CCW,
Bit 32~
Chain=Data (CD) causes the address
portion of the next CCW to be used with
the current CCW. tNote
Bit 33-
Chain=Command (CC) causes the
command code and data address of the
next CCW to be used. The chain data
flag (bit 32) takes precedence over this
flag.
Bit 34~
Suppress Length Indication (SLI) causes
a possible incorrect length indication to
be suppressed. The chain data flag
(bit 32) takes precedence over this flag.
Bit 35-
Skip (SKIP) suppresses the transfer of
information to main storage .
Bit 36~
Program Control Interruption (PCI) causes
the channel to generate an interrupt
when the CCW is fetched.
D Reserved Bits 37-39:
(Must contain zeros)*
E Ignored Bits 40-47:
Not checked
F Count Bits 48-63:
Specify the number of bytes in the
operation

*The transfer in channel command (TIC) is the one exception to this statement.
t Note: Chain data cannot be done on 360/30 if a high-
speed device is being used. Example~ 2311,2400 mod TII.

Figure 28. Channel Command Word (CCW) (Part 1 of 2)
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Note,

) 8-Bit Code
CHANNEL COMMAND CODES Device Command for CCW 0/1]2|3(4|5(6|7|| Hex | Dec
1052 Read Inquiry BCD ofojojof1]|0[1(0)] OA | 10
Read Reader 2 BCD olojojojojof1|0f} 02 | 02
Command Code  assignments arelisted in the following table. The symbol Write BCD, Auto Carriage Return ofjofofo|1]o}of1| 09 | 09
X indicates that the bit position is ignored; M identifies a modifier bit. Write BCD, No Auto Carriage Return ojojofofojofof1fj o1 | O1
No Op ofjojojofo|oj1|1| 03 | 03
Sense ofjojojojo|i1[{0]|0|f 04 | O4
CODE COMMAND Alarm ofolojofrjojafsll o | 11
2540 Read, Feed, Select Stacker SS Type AA ||S|S|Djoj0o|1}0
Read pe AB |[1|1(D[0|0O[1}0
MMMM 010 0 Sense Read, Feed (1400 compatibility mode ;l;’;y) 1{1{pl1lolof1{o
XXXX 1000 Transfer in channel Feed, Select Stacker SS Type BA ||S|s|1{0]0(0|1f1
MMMM 1100 Read backward PFR Punch, Feed, Select Stacker SS Type BA ||S (S |D|0o[1{0o]0]1
MMMM MMO 1 Write Punch, Feed, Select Stacker SS Type BB ||S|S|D|0jo[0|0f1
MMMM MM1 0 Read
MMMM MM1 1 Control SS | Stacker D[ Data Mode
00 R1 [} EBCDIC
01 R2 1 | Column Binary
10 RP3
1442 N1 MMMM Read M{M|{M|O [0 (0|10
Read |0]0[X| |Ejectandsst = ¥rite MIMIM000/01
Read |1|0|X| |Ejectandssi ~Control | MM0010/0) 111
No Op ojojofojolol1]1
Read 0| 1| X| |Eject and SS2 Sense olo|mmol1lolo
Read 111X Eject and SS2
Write [0{0]X S1
Write 1{0(X Eject and SS1
Write [0|1]{X| [Ss2
Write |1}11|X| |Eject and SS2
Control| 1|0 Eject and SS1
Control |01 8§82
Control| 11 Eject and SS2
Sense 11 | Punch diagnostic
Sense 0 |1 [Read diagnostic
X = 0 means EBCDIC mode
X = 1 means Column Binary Mode
1403 or | Write, No Space ojojojojojojo|1f O1 01
1443 Write, Space 1 After Print ol|0jofof1]|0jOf1} 09 { 09
DASD CHANNEL COMMAND CODES (Sce A26-5988) Write, Space 2 After Print ojojof1fojo|qQf1ff 11 17
Write, Space 3 After Print ofojof1|1]|0|O|1f 19 [ 25
Multiple Track 1 Write, Skip To Channel N After Print 1{C|H|A|N|0|O|1
|(M-T) Off M-T On Diagnostic Read ofojojojofo|1|0f 02 | 02
- Bit Code Test 1/O ofofo]o|ofo|o|ofl oo | o0
Command for CCW Count 0123 4567 | Hex Dec|Hex Dec Sense ofojololo|1]{0]|0||] 04 | 04
Control No Op X 0000 0011 |03 03 Carriage| Space 1 Line Immediately o|jojofoj1j{o/1]|1ff OB | 11
Release* X 0001 0111 |17 23 Control | Space 2 Line Immediately ojojofrjolo| 1)1} 13 19
Restore X 0001 0011 (13 19 Space 3 Line Immediately ofojo|i1{1jo[1{1]] 1B | 27
Seek 6 0000 0111 |07 07 Skip To Channel N Immediately 1|C|H|AIN|O|1f1
Seek Cylinder 6 0000 1011 {OB 11 No Op ofojolojojo|1f1]] 03 03
Seek Head 6 0001 1011 [1B 27
Sense 1/0 4 0000 0100 |04 04 C|H|A|N] Channel | |C|H|A|N|Channel
0|0(0]1 1 of1)1(1 17
Set File Mask 1 0001 1111 |1F 31 ofof1]o 2 1{ofo]o 8
Space Record X 0000 1111 | OF 15 010141 3 1{0]0(1 9
Transfer in Channel X XXXX1000 | X8 of1{ofo 4 1/0i1{0 10
of1({of1 5 1(0(1(1 11
Search t | Home Address EQ 4 (usually) |00111001 |39 57 (B9 185 of11]0 6 1]1j0j0 12
Identifier =Q 5 (usually) 100110001 |31 49 |B1 177 2400 | Transfer in Channel ofo[o[o[1[o[olo| o8 | 08
ntifier HI 5 (usually) {0101 0001 |51 81 |{D1 209 Tape* Se ololololo]1]o]oll o4 | o4
Identifier EQ or HI 5 (usually) [01110001 |71 113 |F1 241 ape Re“ff dre ololololilileloll oc | 12
Key EQ 110255  [00101001 |29 41 |A9 169 Read Backwar
Key HI 1to255  [01001001 |48 73 |C9 201 rite 0101010101010 1)) 01} o1
Read o|ojofojo|o]1j0f 02 02
gey EQDor HIQ‘ 11to 255 0110 1001 |69 105 |E9 233 Control ololclelelif 1)1
ey ata Ef 0010 1101 (2D 45 |AD 173
Key & Data HI* | | Note1 0100 1101 |4D 77 |CD 205 Mode Set D|D|MMMoO| 1|1
Key & Data EQ or HI* ) 0110 1101 | 6D 109 |ED 237 *9 track op. forces 800 BPI and odd parity; also, it overrides
7 track but does not reset 7 track, Load/Sys Reset forces
Read T Home Address 5 0001 1010 [1A 26 [9A 154 7 track to 5UO0 BPI, odd parity, data converter on, transiator off.
Count 8 00010010 |12 18 |92 146 Control 7 Track
Record RO Number 0001 0110 |16 22 |96 150 . i
Data [ of bytes (0000 0110 |06 06 |86 134 C| C|C| Codes |Hex|Dec| |D|D] Denaity -
Key & Data \ trans- 0000 1110 |[OE 14 |8E 142 0{0|0| REW 17 7 0|0 200 &1 B
Count, Key & Data ferred 00011110 |1E 30 [9E 158 ofol1| RUN |OF | 15] |O|1] 556 lele|efe]z| 3
o|1{0| ERG [17 | 23| |1[0| 800 AHHEHHEHEE
Write Home Address 5 (usually) (00011001 {19 25 of1|1} wrm j1F | 31| |[1]1] 800 BEIHEBMEEICE
Record RO 8+KL+DL of 1|0fo| BSR |27 | 39 HEEFRHEEE
RO 0001 0101 |15 21 1/0|1| BSF |2F | 47 M M M (Mode Moafies) | Z 1 S 2|88 |F[F|2H
1|1{0| FSR (37 | 55| Lo oo
Count, Key & Data 8+KL+DL 0001 1101 [1D 29 1/1]|1] FsF_|3F | 63 ToliNaUed DT
Special Count, Key & Data*| 8+KL+DL (0000 0001 |01 01 .o .
Data DL 0000 0101 |05 05 Querrides Data
Key & Data KL & DL 0000 1101 |[OD 13
* Special Feature  Note 1. Includes mask bytes in search argument.
1 M-T On = M-T Off except, during Search and Read bit 0 - 1 in M-T On.
X = not significant; KL - Key Length DL - Data Length; EQ Equal; HI  High

Figure 28. Channel Command Word (CCW) (Part 2 of 2)
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Byte 0 1 2 3 4 5 6 7
Bit o[ 1]2]3]4]5]e]7 8] 10h1]r2]1s]rars 6 17]18]re]20]21]22]23]24]2s]2e]27]2e]2s]a0]31]s2] 3]34]3s[z6]s7]as] 5] ac] 1] 42] 3] a4]45] 6] 7 48[as] 0] 51]52]sa]sa]ss | se[s7] 58] 9] s0] 1] 2] 3
Name System Mask Key CPU Mask Interruption Code ILC | CC |Prog. Mask Instruction Address
Field A B C D E F G H
NOTE
SOURCE INTERRUPTION CODE MASK ILC EXE-
IDENTIFICATION psw BITS 16-31 BITS SET  CUTION
Input/Output (old PSW 56, new PSW 120, priority 4)
Multiplexor channel 00000000 aaaanaaa 0 x  complete
Sclector channel 1 00000001 anaaaaaa 1 x  complete
Selector channel 2 00000010 aaaanaaa 2 x  complete
Selector channel 3 00000011 aaaanaan 3 x  complete
Selector channel 4 00000100 aaaanaaa 4 x  complete
Sclector channel 5 00000101 aaaanaaa 5 x  complete
Sclector channel 6 00000110 anaaaaaa 6 ° x  complete
FIELD NAME DESCRIPTION
Program (old PSW 40, new PSW 104, priority 2)
A System Mask* Bits 0-7:
Are associated with the 1/O channels Operation 00000000 00000001 1,2,3 suppress
and external signals os follows: Privileged operation 00000000 00000010 1,2 suppress
Execute 00000000 00000011 2 suppress
Bit Interruption source Protection 00000000 00000100 0,2,3 suppress/
0  Multiplexor channel terminate
1 Selector channel 1 FIELD NAME DESCRIPTION Addressing 00000000 00600101 0,1,2,3 suppress/
2 Selector channel 2 terminate
3 Selector channel 3 E Instruction Bits 32 and 33: Specification 00000000 00000110 1,23 suppress
4 Selector channel 4 Length Code Indicate the length, in halfwords, of a 00000000 00000111 2,3 terminate
5  Selector channel 5 the instruction last executed, as Fixed-point overflow 00000000 00001000 36 1,2  complete
6 Selector channel 6 follows: Fixed-point divide 00000000 00001001 1,2 suppress/
Timer complete
7y Interrupt key 00 (0)  Not available *(unpredictable) Decimal overflow 00000000 00001010 37 3 complete
External signal 01 (1) 1 halfword Decimal divide 00000000 00001011 3 suppress
*A one-bit equals ON and permits 10(2) 2 halfwords Exponent overflow 00000000 00001100 1,2  terminate
an interrupt. 11 (3) 3 halfwords Exponent underflow 00000000 00001101 38 1,2 complete
Significance 00000000 00001110 39 - 1,2  complete
B Protection Key | Bits 8-11: F Condition Code | Bits 34 and 35: Floating-point divide 00000000 00001111 1,2 suppress
Form the CPU protection key. The key Indicate the last condition code setting.
is matched with a storage key whenever All instructions do not set a condition Supercisor Call (old PSW 32, new PSW 96, priority 2)
a result is stored. 1f the protection code.
feature is not implemented, bits 8-11 Instruction bits 00000000 rrrrrrrr 1  complete
. must be zero when loaded and are zero 00 Condition code 0
when stored. 01 Condition code 1 External (old PSW 24, new PSW 88, priority 3)
10 Condition code 2 .
c CPU Mask Bits 12-15: 1 Condition code 3 External signal 1 00000000 xxxxxxx1 7 x  complete
(AMWP) Form the CPU mask as follows: External signal 2 00000000 xxxx\xlx 7 x  complete
G Program Bits 36-39: External signal 3 00000000 xxxxxlxx 7 x  complete
Bit Meaning Mask** Fom the program mask for the following External signal 4 00000000 xxxxlxxx 7 x  complete
If 1 - generate extended ASCII code program exceptions. External signal 5 00000000 xxxIxxxx 7 x  complete
(A)12 If 0 - generate EBCDIC External signal 6 00000000 xx1xxxxx 7 x  complete
Bit Exception Interrupt key 00000000 x1xxxxxx 7 x  complete
1f 1 - pemits machine check interrupt Timer 00000000 1xxxxxxx 7 x  complete
(M)13 If 0 - prohibits machine check interrupt 36 Fixed-point overflow
37 Decimal overflow Machine Check (old PSW 48, new PSW 112, priority 1)
_ . . t underflow
(W)ME: O e b e e e e Yo et el Muchine malfunction 00000000 00000000 13  x terminate
1f 1 - the CPU is in the problem mode **A one-bit equals ON and permits a i e
(N5 [If 0 - the CPU is in the supervisor mode program check interrupt for a specific :r‘ g‘{:’:;;f‘g;ﬁf}:ﬁ;m of SUPERVISOR CALL
exception. U dictable
D Interruption Bits 16-31: X npredic
Code Identify the cause of the interruption. H Instruction Bits 40-63:

(See NOTE for specific interruption
codes.

Address

Indicate the address of the leftmost byte
of the next instruction to be executed.

Mask bits 0 -7 refer to the system mask.
Mask bits 36 - 39 refer to the program mask.




Byte 0 1 2 3

Bit |0 [1}2 [3 4[5 ]6 |7 8J9|10|Hh2J13|14h5 16I17h8|19|20E1122|23 24|25|26I27l28l29|30|3]
Name Key 00 00O Command Address

Field A B C

FIELD NAME DESCRIPTION

A Protection Key Bits 0 = 3 form the storage protection key for all commands associated with START |/O.

This key is matched with a storage key whenever data is placed in storage.
(Must contain zeros whenever storage protection is not implemented.)

B Reserved Bits 4 = 7 (Must contain zeros.)

C Command Address | Bits 8- 31 Designates the location of the first CCW in main storage associated with the START 1/O.

(The three low order bits, 29~ 31, must be zeros, specifying a CCW address on integral
boundaries of a double word.)

Figure 30. Channel Address Word (CAW)
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Byte
Bit
Name

Field

1

2

3

4

5 6

7

o[ 1]2]3]4]5]6]7[8] 9 [10]n1)12]13]r41516}17]18]19]20] 21| 22| 25]24]25]2e]27|28]29] 30]31] 32| 33]34] 35]36]37]se] 9] 40] 1] 42| aa[aaas|ae]a7|a8]ao ] s0] 152 s3] s 7] s 9] so[ ] 2|3
Key 0000O0 Command Address Status Count
A C D E
FIELD NAME DESCRIPTION
A Protection Key Bits 0-3 form the storage protection key used in the chain of operations at the subchannel.
B Reserved ( Must be zeros.)
C Command Address Bits 8-31 form an address that is eight higher than the address of the last CCW used. *
D Status Bits 32~ 47 identify the conditions in the device and channel that caused the CSW to be stored.
Bits 32 -39 are obtained over the 1/O Interface and indicate conditions detected by the device or the control unit.
Bits 40 - 47 are provided by the channel and indicate conditions associated with the subchannel.
Each status bit represents one type of condition as follows :
DEVICE OR CONTROL UNIT CHANNEL /SUBCHANNEL
Bit Position Designated Condition Bit Position Designated Condition
32 Attention 40 Program - Controlled Interrupt
33 Status Modifier 4] Incorrect Length
34 Control Unit End 42 Program Check
35 Busy 43 Protection Check
36 Channel End 44 Channel Data Check
37 Device End 45 Channel Control Check
38 Unit Check 46 Interface Control Check
39 Unit Exception 47 Chaining Check
E Count Bits 48-63 form the residual count for the last CCW used.

* This address is not 8 higher on a command reject.




Status Bit Status Condition Action

45 Channel control check | Enter wait state with all
. interrupts masked off.

46 Interface control check

38 Unit check

42 Program check Exit to unit check on

43 Protection check Chart 06 for error

44 Channel data check recovery.

47 Channel chaining check

32 Attention For attention from a 1052,

include attention task in

task selection and take

general exit (EXT03).

Attention interrupts are

ignored if:

1. System reallocation or
condense is in
operation .

2. Attention is not from

a 1052.
35 Device busy Skip channel end test.
36 Channel end See Chart CL for actions

taken. Attempts to re -
schedule the channel (No
attempt is made for the
multiplex channel unless
this is a burst - multiplex

device).
37 Device end See Chart CK for actions
' taken.
34 Control unit end Attempts to reschedule the

channel (If the multiplex
channel is being re -
scheduled. If the device
on the multiplex channel
is a burst -multiplex de -
vice, both channel and
device are rescheduled).

33 and 35| Control unit busy Reset device to available.
The status is not tested
unless neither channel
end, device end, nor
control unit end has
occurred.

Figure 32. CSW Testing in I/O Interrupt
Processor

‘58 DOS Supervisor and Physical and Logical Transients



Displacement Length
from ERBLOC in Bytes Label Description
in Decimal
-2 2 ERRQ Address of first error queue entry in table (ERQUE).
0 2 ERBLOC Address of retry ERP exit (EXRTY).
2 2 Address of ignore ERP exit (EXIGN).
4 2 Address of DISWHY (retry ) ERP exit (EXWHY).
6 2 YCHANQ | Address of the channel queue table (CHANQ).
8 2 Address of cancel ERP exit (EXCAN).
10 2 FULQUE Address of last entry in error queue table.
12 2 ERQPTR Address of last entry queued to table (initially ERQUE -22).
14 2 RIK Requestor /0 key (RIK).
16 2 Address of rancel attention exit (ATNCNL).
18 2 Address of aitention dequeue exit (PUBDEQ).
20 2 ATNEXT Address of attention exit (EXT02).
22 8 SVC3NM A -transient phase name field ($$SANERRE).
30 5x 22 ERQUE Five 22 bytes error queue entries. (See below)
Each Error Queue Entry (22 bytes)
Displacement
Within PUB
Csw Table Flag Message Sense Data Disk Seek Address
(8 bytes) (2 bytes) Byte Number (6 bytes) (4 bytes)
> 8 - 10 > 11 — ]2 > 18 22
Bit Designation
0 | Unused
1 Intervention required
2 Passback *
3 Allow ignore
4 DASD device in error
5 | Allow refry
6 No CCB available
7 Unused

* Put on by device ERP when user wants control returned on error.

Figure 33. Erxror Recovery Block (ERBLOC)
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: PHYSICAL TRANSIENT PROGRAMS (CHARTS 07-09)

Physical transient programs are commonly
referred to as A-transients. These
infrequently-used sections of the
supervisor reside in the core image library
and are fetched by the resident supervisor
(svC 3) only when needed. Each program
phase name begins with the prefix
characters $$A. These phases are loaded
singly into the A-transient area. See
Figure 5 for Supervisor storage
organization. The A-transients functions
within DOS are:

1. Provide device-dependent Error
Recovery Procedures (ERP).

2. Issue messages associated with ERP
operations, Message Writer.

3. Process 1052 attention requests,
Physical Attention Routines.

Figure 34 illustrates each A-transient in
terms of phase name, function, and program
level chart identification.

ERP:

To understand the error recovery procedures
detailed in the flowcharts, the reader
should be familiar with the sense
information that corresponds to the
individual I/O devices supported by this
system.

Figure 35 illustrates the unit record
equipment supported by ERP and also
indicates the sense bits associated with
each device. This figure is followed by ERP
descriptions with their corresponding
messages.

communication with the system.

Caution: Although the disk error recovery
procedure is not an A-transient, the sense
data and action-taken information is
included here to consolidate the sense data
in this section of the manual. The disk
ERP is part of the supervisor nucleus.
Chart 06.

See

MESSAGE WRITER

The message writer is a group of seven
A-transients that build error messages,

~issue the message, analyze operator

responses, and select the proper exit. See
Figure 36 for a listing of the error

messages.

PHYSICAL ATTENTION ROUTINES

The physical attention routines are three
A-transients fetched by the supervisor when
an attention interrupt has been determined.
The attention key signals operator

If the
operator chooses to initiate a foreground
program or to use the nonresident attention
routine facilities (other B-transients) the
physical attention transients get the
$SBATTNA root phase. If the operator is
satisfying an operator intervention
condition or canceling the job, the
physical attention transients process the
attention interrupt. When the physical
attention routines are processing the
interrupt, they perform parameter passing

- by using a common area called the

interphase communications area. Figure 37
illustrates this area and its relationship
to the entire A-transient area.
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Program

Phase Name Function Level
Chart ID
$SANERRA 07
$SANERRB | Error Recovery Monitor 07
$SANERRC 07
$SANERRD 07
$SANERRE 07
$SANERRL | Tape (2400) Error Recovery 07
$SANERRF 07
$SANERRG 07
$SANERRH 07
$SANERRI | Data Cell (2321) Error Recovery 07
$SANERRJ 07
$SANERRK 07
SSANERRM 08
$SANERRN 08
$SANERRO 08
SSANERRP [ Message Writer 08
$SSANERRQ 08
$SANERRR 08
$SANERRS 08
SSANERRT | 1412 and 1419 (Single Address Adapter) 08
Error Recovery
$SANERRU 07
Unit Record Error Recovery
$SANERRV 07
$SANERRW | 1419 (Dual Address Adapter) Error 08
Recovery
$SANERRX Paper Tape Error Recovery 07
$SANERR? | Optical Reader Error Recovery 07
SSANERRZ 09
$SANERRY | Physical Attention 09
$SANERRO 09
$SANERRI | Modify Communications Region None
(See
Chart MW)

Figure 34. A-Transient Programs
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Reader . “Printer Paper Tape Optical
DAS T per 1ap P
b apes Punch Printers Keyboard Reader Reader MICR
2311, 2314, | 240077 1442, 2501, |1403, 1404, 1052 2671 1285 - 1412
Device w3 2321 240019 2520, 2540 1443 : 1287 1419
Sense Bytes
v Command | N
Byte 0" Bit O Reject I > @
1 Intervention
Required r -
2 | Busout Check} >
3 Equipment | >
Check ! i
4 | Data Check } > N/A Data Check|L T
5 | Overrun I > @ N/A | > Overrun N/A
Track
6 | Condition N/A ® NA | >  Non- N/A
Check Recovery
Data Channel 9 Keyboard Batch
7 | Seek Check | Converter N/A Overflow N/A N/A Correction Numbering
. Check Switch Off
. Data Check
Byte T Bit 0 in Count N/A f > @ N/A
1 | Track Overrun| N/A [ >
End-of-
2 | -
Cylinder N/A !
3 [ N/A | >
No Record At Load | o Invalid
4 Found Point N/A T g For® N/A
File { .
> Protected N/A ! i
Missing
6 | Address N/A | >
Marker
Tape Not ( -
7 N/A Compatible N/A I >
N/A = Not Applicable
@ Command Reject or Disengage Failure.
(2) UCB Parity Check (1403 only).
@ Unusual Command Sequence (2540 read only).
@ Applies for 1287 to indicate tape (set to 1) or document (set to 0) mode.
@ Applies for 1287 in the document mode oniy.
Figure 35. Sense Information for Devices Supported by Device Error Recovery
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MESSAGE 1LO0-CHARACTER ERROR

CODE MESSAGE

(IN HEX)
08 C'INTERV REQ!' OPERATOR INTERVENTION REQUIRED
09 C'BUSOUT CHK'! BUS OUT CHECK
10 CY'EQUIP CHK ! EQUIPMENT CHECK
11 C'DATA CHECK! DATA CHECK
12 C'VERIFY CHK' VERIFY CHECK .
13 C'ADDR MRKER'! MISSING ADDRESS MARKER
14 C'OVERRUN ' OVERRUN
15 C'SEEK CHECK' SEEK CHECK
16 C'DTA CHK CT! DATA CHECK IN COUNT FIELD
17 C'FILE PROT ' VIOLATED FILE PROTECTION
18 C'COMM REJCT' COMMAND REJECT
19 C'UNDETR ERR' UNDETERMINED ERROR
20 C'ERR ON REC! ERROR DURING RECOVERY ATTEMPT
21 C'NRF-MADDMK! NO RECORD FOUND & MISSING ADDRESS MARKER
22 C'BALST CELL! BALLAST CELL ACCESSED ON 2321
23 C'BLNK STRIP! ACCESSED A PREVIOUSLY UNUSED STRIP
24 C!'PROG CHECK! I1/0 PROGRAM CHECK
25 C'PROT CHECK'! STORAGE PROTECTION CHECK
26 C'INVAL SEEK' SEEK ADDRESS NOT VALID
27 C'UNKNWN DEV! DEVICE IN ERROR NOT RECOGNIZED
28 C'CHAN DTCHK! CHANNEL DATA CHECK
29 C'BK INTO LP! BACKSPACE INTO LOADPOINT
30 C'CONVRT CHK! TAPE CONVERT CHECK
31 C'DVC NOT QP! DEVICE NOT OPERATIONAL
32 C'NON COMPAT! NON-COMPATIBLE TAPE ON DRIVE
33 C'UCB PARITY! PARITY ERROR IN UNIVERSAL CHARACTER BUFFER
34 C'BCH NM OFF! BATCH NUMERING SWITCH OFF ON MICR
35 C'NON RECOV ! NON-RECOVERY ON 1285
36 C'NO REC FND' NO RECORD FOUND
37 C'INVLD FONT! INVALID FONT ON 1287 IN DOCUMENT MODE

C'DISEN FAIL! DISENGAGE FAILURE ON MICR
Figure 36. Physical Transients Error Messages
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504 - Byte Physical Transient Area

The labels which are associated with these bytes are
as designated below. Byte A is the first byte of the
Physical Transient Area, Byte J is the last. Bytes B through
H constitute the interphase communications area. When phases
Z,Y and 0 are fetched or refetched, these bytes (B through H)
are not overlaid and remain with information for the other phases.

Byte Label Phase
A 1JBPART z
1JBPAR2 Y Note: Bytes C,D and E
1JBPAR3 0 are used to indicate the
program(s) F1,F2 or BG, to be
B PARLTK z canceled.
PARCOMM-1 Bytes F, G and H
indicate the programs
C 1JBPAR1+493 which use devices which
PARCOMM z require operator intervention.
1JBPAR2+493 Byte B indicates if a
PARCOMM2 Y canceled program has
PARCOMMC z fetched a logical transient.
PARCOMMD Y :
F PARCOMMI z
PARCOMMJ Y
PARCOMMC+3
PARCOMMD+3
D,E, Addressed by incrementing or decrementing one of these labels.
G,H
Figure 37. Interphase Communication Area

(For A-Transients $$ANERRZ, Y,
and 0)

I/0 ERROR RECOVERY PROCEDURES AND SENSE
DATA

2400 TAPE ERROR RECOVERY

CSW Bit U44--Channel Data Check
Action:
without repositioning. Read data
transfer--no retries. Write data
transfer-—-eight retries with
repositioning. After stated number of
retries, take equipment error exit
(cancel).

Message: 0P28 CHAN DTCHK.

Initial Selection--eight retries

Byte 0, Bit 2--Bus Out Check
Action: If retry count is greater than
seven (eight retries), take equipment
error exit (cancel). If initial
selection, take retry exit. Otherwise,
perform repositioning and take retr
exit. :

Message: OP09 BUSOUT CHK.

Byte 0, Bit 3--Equipment Check

Action: Take equipment error exit
(cancel).
Message: O0P10 EQUIP CHK.

Byte 0, Bit 1--Intervention Required.
Action: Check for Rewind and Unload
(intervention required at device end).
If yes, take continue exit; otherwise,
take operator intervention exit.

Message: O0P08 INTERV REQ.

Byte 0, Bit 5--Overrun
Action: Allow eight retries, :
repositioning the tape. After eight
retries, take equipment error exit
(cancel).

Message: 0OP14 OVERRUN.

Byte 0, Bit W4--Data Check
Action:

1. Read Commands--CCB option. If the
record length 'is less than twelve
and Byte 1, Bit 0 (noise) is off,
take retry exit. Otherwise, retry
100 times with repositioning (back
space/forward space) performing CRC
correction. Perform tape cleaning
every eight retries. Tape cleaning
consists of five backspaces and four
forward spaces. For a read
backward, tape cleaning is done by
five forward spaces and four
backspaces. Detection of load-point
causes termination of the
backspacing sequence. After 100
retries, take equipment error exit
(cancel, ignore).

2. Write and WTM Commands--Backspace
erase and retry fifteen times, then
take equipment error exit (cancel).
For write commands, if unit
exception is present in the CSW,
post it to the CCB (Byte 4, Bit 7).

3. Erase Gap Commands-—-After fifteen
retries, without repositioning, take
equipment error exit (cancel).

Message: OP11 DATA CHECK.
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Byte 0, Bit 7--Data Converter Check

Action: Take equipment error exit
(cancel).
Message: O0P30 CONVRT CHK..

Byte 0, Bit 0--Command Reject

Action: Take program check exit.
Message: O0P18 COMM REJCT.

Byte 1, Bit 4--ILoad Point
and
Byte 3, Bit 6--Backward Status

Action: Take program check exit.
Message: 0P29 BK INTO LP (Backward

Command into Load Point).

Byte 1, Bit 7--Not Compatible
Action: Issue a rewind and unload
command to the unit and then take
operator intervention exit.

Message: 0P32 NOT COMPAT.

CSW Bit 47--Chaining Check
Action: Allow eight retries,
repositioning the tape. After eight
retries, take equipment error exit
(cancel).

Message: O0Pl4 OVERRUN.
Notes: If an I/O error occurs during

tape repositioning (other than
backspace into load point on tape
cleaning), equipment error exit
(cancel) is taken with the
message: OP20 ERR ON REC (Error
During Recovery).

To achieve data check error
recovery on write tape mark and
‘erase gap commands, they must be
command-chained to a no-op
because the command code is not
available for analysis when the
error occurs (device end).

1052 ERROR RECOVERY

CSW Bit 44--Channel Data Check
Action: One retry, equipment error exit
(cancel, retry, ignore).

Message: 0P28 CHAN DTCHK.

Byte 0, Bit 3--Equipment Check
Action: One retry, equipment error exit
(cancel, retry, ignore).

Message: OP10 EQUIP CHK.

Byté 0, Bit 1l--Intervention Required
Action: Execute audible alarm command
and take operator intervention exit.

Message: O0P08 INTERV REQ.

Byte 0, Bit 2--Bus Out Check

Action: One retry, equipment error exit
(cancel, retry, ignore).
Message: O0P09 BUSOUT CHK.

Byte 0, Bit 0--Command Reject

Action: Take program check exit.
Message: OP18 COMM REJCT.

1403-1443 ERROR RECOVERY

CSW Bit 44--Channel Data Check
Action: If initial selection, one
retry--take equipment error exit (initial
selection: <cancel, retry; channel
end: cancel, retry, ignore).

Message: OP28 CHAN DTCHK.

Byte 0, Bit 3--Equipment Check

Action: Take equipment error exit
(cancel, ignore).
Message: O0P10 EQUIP CHK.

Byte 0, Bit 5--Code General Storage
Parity Error (1403 only)

Action: Take equipment error exit
(cancel). UCS buffer must be reloaded.
Message: OP33 UCB PARITY.

Byte 0, Bit l--Intervention Required

Action: Take operator intervention exit.
Message: O0P08 INTERV REQ.

Byte 0, Bit 2--Bus Out Check
Action: If initial selection, one retry;
otherwise, take equipment error exit.
(Initial selection: cancel, retry;
channel end: cancel, retry, ignore).

Message: O0P09 BUSOUT CHK.
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Byte 0, Bit 7--Channel 9
Action: Post CCB, take continue exit.

Note: This test is main storage
resident.

Byte 0, Bit 0--Command Reject
Action: If command code is UCS enable or
inhibit data check, take continue exit;
otherwise, take program check exit. This
procedure allows UCS-oriented programs to
operate on non-UCS hardware.

Message: O0P18 COMM REJCT.

Byte 0, Bit 4--Data Check (1403 Only)
Action: Take equipment error exit
(cancel, ignore).

Message: O0P11 DATA CHECK.

1442 ERROR RECOVERY

CSW Bit 4u4--Channel Data Check
Action: If initial selection, one retry;
then equipment error exit (cancel,
retry). If data transfer, take operator
intervention éxit.

Message: O0P28 CHAN DTCHK.

Byte 0, Bit 3--Equipment Check

Action: Take operator intervention exit.
Message: O0P10 EQUIP CHK.

Byte 0, Bit 1--Intervention Required

Action: Take operator intervention exit.
Message: O0P08 INTERV REQ.

Byte 0, Bit 2--Bus Out Check
Action: If initial selection, do one
retry; then take equipment error exit
(cancel, retry). If data transfer, take
operator intervention exit.

Message: O0P09 BUSOUT CHK.

Byte 0, Bit 4--Data Check

Action: Take operator intervention exit.
Message: O0P11 DATA CHECK.
Byte 0, Bit 5--Overrun

Action: Take operator intervention exit.
Message: O0P1l4 OVERRUN.
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Byte 0, Bit 0--Command Reject

Action: Take program check exit.
Message: 0P18 COMM REJCT.

CSW Bit 47--Chaining Check

Action: Take operator intervention exit.
Message: O0P14 OVERRUN.
2501, 2520, 2540 ERROR RECOVERY

CSW Bit 44--Channel Data Check
Action: If initial selection, one retry;
then equipment error exit (cancel,
retry). If read data transfer, take
operator intervention exit. If punch
data transfer, one retry; then equipment
error exit (cancel, retry). ‘

Message: O0P28 CHAN DTCHK.

Byte 0, Bit 3--Equipment Check
Action: Reader--Take operator
intervention exit. Punch--CCB option.
Take equipment error exit (cancel,
ignore). For 2520, Byte 0, Bit 7
indicates punch check.

Message: O0P10 EQUIP CHK.

Byte 0, Bit 1--Intervention Required

Action: Take operator intervention exit.
Message: OP08 INTERV REQ.

Byte 0, Bit 2--Bus Out Check
Action: Do one retry; then 'take

equipment error exit (cancel, retry). If
the device is a 2520, do not retry if
this is not initial selection (cancel,
retry).

Message: OP09 BUSOUT CHK.
Byte 0, Bit 4--Data Check (Cannot occur

on a 2520 punch) .

Action: Take operator intervention exit.
Message: OP11 DATA CHECK.
Byte 0, Bit 5--Overrun (Cannot occur on

2540 or 2520 punch)

Action: Take operator intervention exit.
Message: OP14 OVERRUN.
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Byte 0, Bit 0--Command Reject

Action: Take program check exit.
Message: 0P18 COMM REJCT.

Byte 0, Bit 6--Unusual Command Sequence
(2540 read only)
Action: Post CCB--take continue exit.

CSW Bit 47--Chaining Check (2501, 2520

read only)

Action: Take operator intervention exit.
Message: OP1l4 OVERRUN.

2671 ERROR RECOVERY

CSW Bit U44--Channel Data Check
Action: If initial selection, do one
retry. Take equipment error exit
(cancel).

Message: O0P28 CHAN DTCHK.

Byte 0, Bit 3-—-Equipment Check
Action: Test CCB for ignore option (byte
2, bit 4) and if on, turn on byte 3, bit
1 of the CCB and take equipment error
exit (cancel, ignore, retry). Otherwise,
take operator intervention exit.

Message: O0P10 EQUIP CHK.
Note: When an equipment check occurs,

the operator must reposition the paper
tape to the beginning of the record in
error to perform the retry operation.

The device must not be readied until this
repositioning has been performed. If the
ignore option is available to the
operator, he can exercise this option by
repositioning the tape to the beginning
of the next record on the tape and then
responding ignore on the 1052 keyboard.
The ignore option is available to the
operator whenever the user specifies any
of the DTFPT ERROPT entry options.

Byte 0, Bit 1--Intervention Required

Action: Take operator intervention exit.
Message: O0P08 INTERV REQ.

Byte 0, Bit 2--Bus Out Check
Action: Do one retry; if error persists,
take equipment error exit (cancel,
retry).

Message: O0P09 BUSOUT CHK.

Byte 0, Bit 4--Data Check
Action: Test CCB for ignore option (byte
2, bit 4) and if on, turn on byte 3, bit
3 of the CCB and take equipment error
exit (cancel, ignore, retry). Otherwise,
take operator intervention exit.

Message: O0P11 DATA CHECK.
Notes: When a data check occurs, the

user's CCW is modified by the
error routine to allow rereading
of the last character. The data
address is the last character
read (character in error), and
the byte count is decreased by
the number of valid characters
read. If the CCB ignore option
is chosen and the operator
responds ignore, the I/0
operation is dequeued and posted
with the unrecoverable error bit
on (CCB byte 2, bit 2) and 2671
data-check bit on (CCB byte 3,
bit 3).

To read the rest of the
record, the problem program
(logical IOCS) should add one to
the CCW data address and subtract
one from the byte count to adjust
for not rereading the bad
character. It should then
reissue the EXCP. The operator
must backspace the tape two
characters for retry (option
retry or on the A-type message
when ignore is not allowed). If
the operator chooses the ignore
option (the character in error is
not to be reread), he must
backspace the tape one character
if the load key was pressed to
free the tape or if the character
preceding the character under the
read head is an EOR
(End-of-Record). Otherwise, no
manual intervention is required
for the ignore option. The
ignore option is available to the
operator whenever the user
specifies any of the DTFPT ERROPT
entry options.

Byte 0, Bit O0--Command Reject

Action: Take program check exit.
Message: 0P18 COMM REJCT.
Note: A record may not be partly on one

tape and partly on another.
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2311-2314 DASD ERROR RECOVERY

CSW Bit U44--Channel Data Check
Action: One retry; then equipment error
exit (cancel, retry).

Message: O0P28 CHAN DTCHK.

Byte 0, Bit 3 - Equipment Check
Action: Take equipment error exit
(cancel, retry).

Message: O0P10 EQUIP CHK.

Byte 1, Bit 4 - No Record Found
Action: Test for byte 1, bit 6 (Missing
Address Marker). If present, execute
restore command and take retry exit.
After ten retries, take equipment error
exit (cancel, retry). If not present,
read Home Address and compare to user's
Seek Address. If equal, post No Record
Found to the CCB and take continue exit.
If not equal, treat as a Seek Check.

Messages: O0P21 NRF - MADDMK (No Record
Found/Missing Address Marker).

0P15 SEEK CHECK (Home Address unequal to
Seek Address).

Note: Home Address is read, and the
track address is provided for the error
message. For other errors, the track
address is obtained from the user seek
address if error occurs during channel
program execution.

Byte 0, Bit 7--Seek Check
Action: If byte 0, bit 0 (command
reject) is on, take program check exit.
Otherwise, execute restore command and

take retry exit. After ten retries, take

equipment error exit (cancel, retry).

Messages: OP26 INVAL SEEK (Seek
Check/Command Reject)
0P15 SEEK CHECK.

Byte 0, Bit 1--Intervention Required
Action: Take operator intervention exit.

Message: O0P08 INTERV REQ.

Byte 0, Bit 2--Bus Out Check
Action: If retry count is greater than
nine, take equipment error exit (cancel,

retry); otherwise, take retry exit.

Message: 0P09 BUSOUT CHK.

Byte 0, Bit 4 - Data Check

Action: CCB options (all data checks,
data check on read or verify). If retry
count is greater than nine, take
equipment error exit (cancel, retry);
otherwise, take retry exit. After nine
retries, post data check on count to CCB,
if present; otherwise, post data check.
If command code is verify, post verify
error to CCB.

Messages: OP12 VERIFY CHK (Data Check on
Verify Command).

0P11 DATA CHECK (Data Check/not Data
Check on Count or Verify).

0P16 DTA CHK CT (Data Check on Count).

Note: Home Address is read, and the
track address is provided for the error
message. For other errors, the track
address is obtained from the user seek
address if error occurs during channel
program execution.

Byte 0, Bit 5--Overrun

Action: If retry count is greater than
nine, take equipment error exit (cancel,
retry); otherwise, take retry exit.

Message: OP1l4 OVERRUN.

Byte 1, Bit 6--Missing Address Markers

Action: If retry count is greater than
nine, take equipment error exit (cancel,
retry); otherwise, take retry exit.

Message: OP13 ADDR MRKER.

Note: Home Address is read, and the
track address is provided for the error
message. For other errors, the track
address is obtained from the user seek
address if error occurs during channel
program execution.

Byte 0, Bit 0 - Command Reject

Action: Check for Byte 1, Bit 5 (File
Protect); in either case, take program
check exit.

Messages: O0P18 COMM REJCT.
0P17 FILE PROT.
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Byte 0, Bit 6--Track Condition Check
Action:

1. Read Home Address and RO in the
error recovery routine and move CCHH
from RO to Seek command executed
below.

2. If alternate track: update seek
address to the next track address.
If the track address equals 10,
treat it as End of Cylinder;
otherwise, proceed to step 3.

3. Set up the channel program: Seek,
Read Home Address (with skip bit
on), TIC to CSW address minus eight.
Execute this channel program in
error recovery. At channel end,
exit to channel scheduler CSW
processing routine. If DASD file
protection is present, set the
appropriate file mask following
Seek.

Byte 1, Bit 1--Track Overrun
Action: Post track overrun to the CCB
and take continue exit.

Byte 1, Bit 2--End of Cylinder
Action: Post End of Cylinder to the CCB
and take continue exit.

Byte 1, Bit 5--File Protect

Action: Take program check exit.
Message: OP17 FILE PROT.

CSW Bit 47--Chaining Check
Action: If retry count is greater than
nine, take equipment error exit (cancel,
retry); otherwise, take retry exit.

Message: OP1l4 OVERRUN.
Note: If the error routine gets an error

while trying to execute a Restore command
or Read Home Address or RO, equipment error
exit is taken with retry and cancel options
with the message: 0P20 ERR ON REC (Error
During Recovery).

2321 DASD ERROR RECOVERY

CSW Bit 44--Channel Data Check
Action: One retry; then equipment error
exit (cancel, retry).

Message: 0P28 CHAN DTCHK.

Byte 0, Bit 3--Equipment Check
Action: Take equipment error exit
(cancel, retry).

Message: O0P10 EQUIP CHK.

Byte 1, Bit 4--No Record Found
Action:
1. If Byte 1, Bit 6 (missing Address
Markers) is present, go to step 2.
Otherwise, go to step 6.

2. If retry count is less than 3, issue
a Restore command and go to step 5.

3. If retry count is equal to 3, issue
a Read Home Address to the first and
last tracks of the cylinder. If
neither is successful (unit checks),
take equipment error exit (cancel,
retry). Otherwise, go to step U.

4, If retry count is equal to 15, take
equipment error exit (cancel,
retry). Otherwise, go to step 5.

5. Increment retry count and take retry
exit.

6. Issue a Read RO and compare CCH to
user's Seek Address. If equal, post
No Record Found to the CCB and take
continue exit. Otherwise, go to
routine for Seek Check (alone).

Messages: O0P15 SEEK CHECK (No Record
Found/R0 unequal to Seek Address).
0P23, BLNK STRIP (Step 3, cannot read
Home Address).

0P21 NRF - MADDMK (Step 4, 15 retries).

Byte 0, Bit 7--Seek Check
Action: If Byte 0, Bit 0 (command
reject) is present, take program check
exit. If Byte 1, Bit 6 (missing Address
Markers) is present, take operator
intervention exit. Otherwise, issue a
Seek to BB111l1l, a Seek to BB2222, and
take retry exit. After ten retries, take
equipment error exit (cancel, retry).

Messages: O0P26 INVAL SEEK (Seek
Check/Conmand Reject) .

0P22 BALST CELL (Seek Check/Missing
Address Markers).

‘0P15 SEEK CHECK (Seek Check alone).

Byte 0, Bit 1--Intervention Required

Action: Take operator intervention exit.
Message: O0P08 INTERV REQ.
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Byte 0, Bit 2--Bus Out Check
Action: Take retry exit. After 15
retries, take equipment error exit
(cancel, retry).

Message: 0P09 BUSOUT CHK.

Byte 0, Bit 4--Data Check
Action:
1. If retry count is less than eight,
go to step 5.
2. If retry count is equal to 226, take
equipment error exit (cancel,
retry).

If retry count is an even number,
issue a Seek to X-X-X-4-19 (last
track of strip) and a Seek to
X-X-X-0-0 (first track of strip).
Perform this operation eight times.
Then proceed to step 4.

If retry count is any multiple of 32
(32, 64, 96, issue a Seek to
next lower strip. (If this is the
lowest strip - 00000 - seek the next
higher strip.) Proceed to step 5.

ceae),

5. Increment retry count and take retry

exit.

Messages: OP11 DATA CHECK (Data
Check/not Data Check on Count or Verify).
0P12 VERIFY CHK (Data Check on Verify
Command) .

0P16 DTA CHK CT (Data Check on Count).

Note: Home Address is read, and the
track address is provided for the error
message. For other conditions, the track
address is obtained from the user's
initial Seek address if the error occurs
during channel program execution.

Byte 0, Bit 5--Overrun
Action: Take retry exit. After 15
retries, take equipment error exit
(cancel, retry).

Message: O0Pl4 OVERRUN.

Byte 1, Bit 6--Missing Address Markers
Action: Perform action indicated under
Data Check just described.

Message: 0P13 ADDR MRKER.
Note: Home Address is read, and the

track address is provided for the error
message. For other conditions, the track
address is obtained from the user's
initial Seek address if the error occurs
during channel program execution.
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Byte 0, Bit 0--Command Reject

" Action:  Check for byte 1, bit 5 (file
protect); in either case, take program
check exit.

Messages: O0P17 FILE PROT (Command
Reject/File Protect).
0P18 COMM REJCT (Command Reject alone).

Byte 0, Bit 6--Track Condition Check
Action:
1. Read Home Address and RO and move
CCHH from RO to Seek command
executed below.

If alternate track: Update Seek
Address to the next track address.
If track address equals 20, treat it
as End of Cylinder; otherwise,
proceed to step 3.

Set up the channel program: Seek,
Read Home Address (with skip bit
on), TIC to CSW command address
minus eight (last CCW executed).
Execute this channel program in
error recovery. At channel end,
exit to channel scheduler CSW
processing routine. If DASD file
protection is present, set file mask
(inhibit long Seeks) following the
seek.

Byte 1, Bit 1--Track Overrun
Action: Post track overrun to the CCB
and take continue exit.

Byte 1, Bit 2--End of Cylinder. v
Action: Post End of Cylinder to the CC
and take continue exit.

Byte 1, Bit 5--File Protect

Action: Take program check exit.
Message: OP17 FILE PROT.

CSW Bit 47--Chaining Check
Action: Take retry exit. After 15
retries, take equipment error exit
(cancel, retry).

Message: OP1l4 OVERRUN.
Note: If the 2321 Error Routine gets an

error while trying to execute a Restore
command, a Seek command (data-check
procedure), or a Read Home Address or a
Read RO, equipment error exit is taken with
retry and cancel options with the

message: OP20 ERR ON REC (Error During
Recovery) .
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1285-1287 ERROR RECOVERY CSW Bit 47--Chaining Check
Action: Four retries; then equipment
error exit (retry, cancel).

CSW Bit 44--Channel Data Check
Action: One retry; then take equipment
error exit (retry, cancel).

Message: OPl4 OVERRUN.

Message: 0P28 CHAN DTCHK. Byte 0, Bit 7--Keyboard Correction
Action: Post byte 3, bit 1, of CCB and
take continue exit.

Byte 0, Bit 3--Equipment Check
Action: Post byte 3 of CCB and then
continue exit. Byte 1, Bit 4--Invalid Font
Action: Take program check exit.

Note: Data Check and Equipment Check,

which indicate unreadable character and

unreadable line, respectively, are
retried by Logical IOCS in an attempt to Note: Byte 1, bit 4 applies only to the

correct the error. 1287 in document mode.

Message: OP37 INVLD FONT.

Byte 0, Bit 1--Intervention Required
Action: Test for byte 1, bit 6
(Non-recovery)--if present, post byte 3,
bit 4 of the CCB. This indicates that
the error is passed back to the problem
program. Exit via equipment error.

1412-1419 ERROR RECOVERY

CSW Bit U44--Channel Data Check
Action: Post unrecoverable I/0 error to
CCB byte 2, bit 2. Turn on passback bit
in error queue entry byte 10, bit 2 for
return to user for error recovery.

Message: OP35 NON RECOV. If byte 0, bit
6 is not present, take operator
intervention exit.
0P08 INTERV REQ.
Message: O0P28 CHAN DTCHK.

Byte 0, Bit 6-—Nonrecovery

Action: Post byte 3, bit 4, of CCB and

take continue exit.

Byte 0, Bit 0--Command Reject
Action: Check command code of CCW
causing interrupt with X'El' for
'Disengage Failed'. If 'Disengage
Failed', post intervention required to
CCB byte 3, bit 1; if not, post
unrecoverable I/0 error to CCB byte 2,
bit 2. In either case, turn on passback
in error queue entry of ERBLOC byte 10,
bit 2, for return to user for error
recovery.

Byte 0, Bit 2--Busout Check
Action: One retry; then equipment error
exit (retry, cancel).

Message: O0OP09 BUSOUT CHK.

Byte 0, Bit 4--Data Check

Action: Post byte 3, bit 0, of CCB and
take continue exit.

Message: 0P18 COMM REJCT or OP37 DISEN
FAIL.

Note: Data Check and Equipment Check,
which indicate unreadable character and
unreadable line, respectively, are
retried by logical IOCS in an attempt to

Byte 0, Bit 1--Intervention Required
Action: Post "Intervention Required" to
the CCB (byte 3, bit 1), and take IGNORE

correct the error. exit. No message is printed.
Message: 0P08 INTERV REQ.

Byte 0, Bit 5--Overrun

Action: Four retries; then equipment Note: The problem program should process

error exit (retry, cancel). all documents in the input buffer, note
the Intervention Required and perform any
print out necessary for operator
recovery, and issue an Engage-Read to the
device to continue processing documents.
If the Intervention Required is due to a
batch numbering update failure, the
operator must update the batch number as
part of manual recovery.

Message: OPl1l4 OVERRUN.

Byte 0, Bit 0--Command Reject
_Action: Take program check exit.

Message: O0P18 COMM REJCT.
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Byte 0, Bit 2--Bus Out Check

Action: Post unrecoverable I/0 error to
CCB byte 2, bit 2, and turn on passback
bit in error queue entry of ERBLOC Byte
10, bit 2, for return to user for error
recovery.

Message: O0P09 BUSOUT CHK.

Byte 0, Bit 3--Should not occur

72

Action: Post Unrecoverable I/0 error to

the CCB and provide informational message

to the operator.

Message: OP19 UNDETR ERR

Byte 0, Bit 7--Batch Numbering Switch Off
Action: Post document buffer byte 0,
bits 0 and 1 and insert reject code X'CF'
in byte 5. Turn off retry and turn on
ignore bits in ERRFLG of error queue
entry of ERBLOC.

Message: OP34 BCH NM OFF.

Note: CSW Bit 47 and the Sense bits 4, 5,
6, and 7 will not cause an I/0 Interrupt.
If CSW bit 44 or sense bit 1, 2, or 3 is
not present for an I/O interrupt, the
action and message for Sense bit 3 will be
generated.
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B-transient programs are infrequently-used
routines; therefore, they are not resident
in main storage and are fetched or loaded
from the core image library when needed.
The B-transients occupy an area of 1200
"bytes, referred to as the Logical Transient
Area (LTA).

An SVC 2 instruction loads and executes
a B-transient phase. A prefix of §$B to
the name of a phase identifies it as a
B-transient. The normal return to
supervisor nucleus control is an SVC 11,
but some of the transient programs exit by
fetching another B-transient with an SVC 2.
In the latter case, the calling B-transient
is overlaid by the transient being fetched.

Register 1 is loaded with the address of
the transient name before the SVC 2 is
issued. The fetch or load routine, then,
has access to the name for searching the
disk directories or tape records for the
desired transient.

B-TRANSIENT GROUPING

The supervisor B-transient programs can be
grouped by the various functions performed.
These functions are: transient attention
routine, program initiator, and program
terminator.

TRANSIENT ATTENTION ROUTINES
(CHARTS 10-12)

This group. of B-Transients consists of
$SBATTNA-$SBATTNH and $$BATTNN.

Attention commands are submitted when
the operator presses the request key on the

LOGICAL TRANSIENT PROGRAMS (CHARTS 10-19)

1052 keyboard. The system's attention
transient routine ($$BATTNA) is loaded, and
issues the message READY FOR
COMMUNICATIONS. It then reads input
statement information and selects the
appropriate statement processor.

Commands accepted by the nonresident
attention routines are:

e PAUSE: Indicates job control pauses
for operator communication at the end
of the current job step in the
specified partition or, optionally, at
end-of-job of the current program.

e CANCEL: Indicates one of the programs
in the system is to be canceled. See
Figure 38 for cancel code information.

e MAP: Provides a map of main-storage
utilization. See Figure 39.

e ALLOC: Permits the operator to
allocate storage among foreground and
background programs.

e MSG: Causes control to be given to a
foreground program operator
communications routine previously
activated by a STXIT command.

e TIMER: Causes interval timer support
to be given to the program specified.

¢ START: Indicates the foreground
initiation function has begun.

e BATCH: Initiates a dormant background
or batched foreground area.

e LOG, NOLOG: Permits or suppresses
logging of job control and single
program statements on SYSLOG.

e IGNORE: Permits input from SYSRDR
after a READ is issued.
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Cancel-code in HEX | MSG=Code Descriptive Part of Message
10 Normal EOJ
19 0P74 1/0 Operator Option
1A 0P73 1/O Error
20 0s03 Program Check
or
0s11
21 0504 Illegal SVC
or
0S09
22 0S05 Phase Not Found
or
0506
23 0502 Program Request
24 0s01 Operator Intervention
25 0P77 Invalid CCB-Address
26 0P71 Device Not Assigned
27 0P70 Undefined Logical Unit
30 0P72 Reading Past /& Statement
31 0P75 1/O Error Queue Overflow
32 0P76 Invalid DASD Address
(Disk Only)
Irrecoverable /O Error
(Tape Only)
33 0P79 No Long Seek (Disk Only)
FF 0P78 Unrecognized CANCEL Code

All cancel~codes except in connection with DUMP=macro (code =
X'00' = not a true cancel-condition) initially have a value
X'40' higher than indicated above, but the X'40" bit is

stripped by the SUPVR before fetching the Terminator.

In addition to recognizing the cancel-codes above, the
Terminator also recognizes the same codes with the X'80"
bit on. The X'80' bit indicates that the cancellation
occurred in a Logical Transient routine and it is tested
for by $$BEOJ and subsequently reset.

Figure 38. Cancel Code Messages

SP upper limit

BG size upper limit NAME

F2 size upper limit NAME

F1 T size upper limit NAME
field 1 field 2 field 3 field 4

Field 1 -area identification

SP - supervisor

BG - background area

F2 - foreground area 2

F1 =~ foreground area 1

T - indicates which program has interval timer support.

Field 2 - length of area
The number of bytes allocated to the corresponding area
of storage, where 1K equals 1024 bytes of storage.

Field 3 -area upper storage limit
The highest storage address allocated to the corresponding
area in decimal.

Field 4 - user name
BG - background job name
F2 - foreground 2 program name

F1 - foreground 1 program name

Absence of a name indicates there is no active
program in the area.

Figure 39. MAP Output

PROGRAM INITIATOR (CHARTS 10, 11, 13, AND
14)

This group of B-Transients consists of
$$BATTNA, $$BATTNC, $$SBATTNI-S$SBATTNM,
$SBATTNO, and $S$SBATTNP.

Single foreground programs are initiated
by the operator through the 1052 assigned
to SYSLOG. The operator may initiate a
single program whenever an allocated
foreground area does not contain a program.

The operator initiates a single program
by pressing the 1052 request key. The
attention interrupt causes control to be
given to the system's Attention routine.
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' Note:

If the transient area is in use by a
routine .other than the Attention routine,
the attention interrupt is posted and
serviced when the transient area becomes
available.

The Attention routine reads a command
from the operator. The command START (F1
or F2) indicates a single program is to be
initiated. The Attention routine
determines if the area specified is
allocated and does not contain a program.
If so, it transfers control to the single
program initiator; otherwise, the operator
is notified that an invalid command has
been given.

The single program initiator reads
subsequent commands required to initiate
the program. These commands are used
primarily to specify I/O assignments and
label information. When an I/0O assignment
is attempted, the following verification is
made:

1. The symbolic unit is a valid logical
unit.

2. The symbolic unit is contained within
the number specified for the area at
system generation.

3. If the symbolic unit is to be assigned
to a non-DASD, the device must not be
in use by the other foreground program
nor can it be assigned to a background
job either as a standard, temporary,
or alternate unit.

Figure 40 illustrates a LISTIO example.

The label information for each file in
the job is written on SYSRES as a label
information block for later retrieval and
processing by the data management routines.
A main storage area for label information
is required under the same conditions as
for background jobs, and is calculated and
reserved by the initiator for
self-relocating foreground programs. For
non-self-relocating foreground programs,
the label information area is determihed by
the LBLTYP statement.

When the EXEC statement is encountered,
the initiator directs the supervisor to
provide loading information for the program
to be invoked. If the program has not been
cataloged, the operator is notified by the
initiator. He may correct the command (for
example, if the name was misspelled) or
cancel the initiation.

After the loading information is
received, the initiator checks the load
address to determine if it is zero, which
indicates that a self-relocating program ‘is
" to be loaded. The initiator sets up the

load address so that the program will be
loaded following the label information
area. It also calculates the entry point
to the program by adding the address at
which it will be loaded to the
previously-calculated entry point (derived
when the program was linkage edited and
cataloged onto the system). If a
non-self-relocating program is loaded, the
information used is that derived when the
program was cataloged.

Diagnostics, such as the program being
outside the limits of the foreground area,
are not performed by the initiator, but are
performed by the Supervisor when the
program is loaded. The supervisor then
causes the program to be terminated.

When initial control is given to the
user's foreground program, register 2
contains the address of the uppermost byte
of storage available to this program. This
may be used to calculate the total storage
available to the program. A foreground
program can dynamically determine the
storage available to it by storing the
contents of this register for later
reference.

Note that a program capable of either
foreground or background operation (with
proper linkage editing) can utilize the
same programming to determine its storage
allocation independently of its actual area
assignment.

TERMINATOR (CHARTS 15-19)

A single program is terminated under its
own control by issuing an EOJ, DUMP, or
CANCEL macro or through operator action or
a program error or certain I/O failures.
When a single program is terminated, the
following actions are taken:

1. All I/0O operations that the program
has requested are allowed to quiesce.

2. Tape error statistics for all tape
drives assigned to the program being
terminated, and on which an error has
occurred, are logged out on SYSLOG.
The statistics are then reset. This
feature is a system generation option.

3. DASD extents used by this program for
DASD file protection are dequeued.
This feature is a system generation
option.

4. All I/0 assignments made for the
program are canceled so that these
devices will be available to
subsequent programs. The assignments
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are not canceled if they are to be See Figure 41 for an overall view of the

held across jobs by the HOLD command. terminator phases.
5. The operator is notified that the
program-is completed. The storage After a foreground program is completed,
used by the program remains allocated the operator may initiate another program
for the foreground area. for the area by pressing the SYSLOG request
' key and continuing with the initiation
6. The program is detached from the procedure previously described.

system's task selection mechanism.

76 DOS Supervisor and Physical and Logical Transients



*0h @anbta

soTdwuexy 0/I 3ISTT

BG LISTIO ALL BG LISTIO ALL (CONTINUED) BG LISTIO F1

BG BG

BG k%% BACKGROUND & BG k%% FOREGROUND 2 %% BG #%% FOREGROUND 1 k¢

BG BG BG

BG I/0 UNIT CMNT CHNL UNIT MODE BG I/0 UNIT CMNT CHNL UNIT MODE BG 1/0 UNIT CMNT CHNL UNIT MODE

BG BG BG

BG SYSRDR 0 ocC BG SYS000 ¥k UA sk BG SYSRDR sk UA kx

BG SYSIPT 0 ocC BG SYS001 ik UA w3k BG SYSIPT *% UA ik

BG SYSPCH 0 0D BG SYS002 *% UA =% BG SYSPCH % UA %

BG SYSLST 0 OE BG SYSO003 % UA x% BG SYSLST W% UA k3%

BG SYSLOG 0 1F BG SYS004 F% UA =% BG SYSLOG *%k UA dk

BG SYSLNK 1 91 BG SYS005 * UA %3k BG SYSLNK * UA *%

BG SYSRES 1 S0 BG SYS006 k% UA %% BG SYSRES 1 90

BG SYSSLB ¥k UA ok BG SYS007 k% UA =% BG SYSSLB Ak UA w3k

BG SYSRLB *k UA ok . BG SYS008 UA BG SYSRLB % UA k%

BG BG SYS009 UA k3 BG

BG k%% BACKGROUND k3 BG SYSO010 % UA sk BG k% FOREGROUND 1 ke

BG BG SYSO01l w% UA ks BG

BG I/0 UNIT CMNT CHNL UNIT MODE BG SYSO012 % UA dkx BG I/0 UNIT CMNT CHNL UNIT MODE

BG BG SYS013 w3 UA k% BG

BG SYS000 91 BG SYS014 Wk OUA ksk BG SYS000 w3 UA #%

BG SYS00L 91 BG BG SYSO00L *% UA ok

BG SYS002 91 BG k%% FOREGROUND 1 %% BG SYS002 *% UA ek

BG SYS003 91 BG - BG SYS003 * UA ok

BG SYS004 ¢ UA sk BG I/0 UNIT CMNT CHNL UNIT MODE BG SYS004 FA YA ek

BG SYSO005 UA ks BG BG SYSO005 w% UA k3%

BG SYS006 %k UA k% BG SYSRDR ok UA ¥k BG SYS006 *%k UA ok

BG SYS007 % UA sk BG SYSIPT % UA ek BG SYSO007 *% UA sk

BG SYS008 K% UA sk BG SYSPCH dk UA Ak BG SYS008 wd UA a0k

BG SYS009 ok UA ok BG SYSLST wk UA 30k BG SYS009 s YA ke

BG SYS010 k% UA kK BG SYSLOG % UA k3 BG SYS010 Bk UA ek

BG SYSO01lL % UA ks BG SYSLNK w% UA k% BG SYSO1l Bk UA ex

BG SYSO12 ¥k UA ke BG SYSRES 1 90 BG SYS012 *% UA %%

BG SYS013 k% UA ks BG SYSSLB Wk UA *% BG SYS013 Wk YA #k

BG SYS014 w3 UA ok BG SYSRLB kk UA sk BG SYSO0l4 sk YA k3

BG °SYS015 ¥k UA k% BG BG

BG SYS016 ¥k UA ks BG %% FOREGROUND 1 3k

BG SYS017 w3k YA ok BG

BG SYS018 *k UA ok BG I/0 UNIT CMNT CHNL UNIT MODE

BG SYS019 k% UA ek BG

BG BG SYSO000 %k

BG k%% FOREGROUND 2 =%k BG SYSO001L %k

BG BG SYS002 33

BG I/0 UNIT CMNT CHNL UNIT MODE BG SYS003 *%k

BG BG SYS004 *% BG LISTIO UA

BG SYSRDR % UA ks BG SYSO005 % BG

BG SYSIPT w3k UA ks BG SYS006 * BG k%% UNASSIGNED ok

BG SYSPCH ¥k UA dsk BG SYS007 *% BG

BG SYSLST ol BG SYSO008 *®%k BG CHNL UNIT

BG SYSLOG %k BG SYS009 *3k BG

BG SYSLNK F*% BG SYSO010 Rk BG 1 80

BG SYSRES 1 BG SYSO1L Wk UA kK BG 1 82

BG SYSSLB *% BG SYSO012 Gt BG 1 83

BG SYSRLB % BG SYS013 * BG 1 84

BG BG SYSO14 3 w®% BG 1 85
BG BG

surexboxg JusTsue] TeoThoT

LL




° TERMINATOR

$$BEOJ - $$BEOJ3
Dequeues 1/0 devices.,
Disables T/P devices.
Determines cause of
cancel, calls proper
subsequent program

AUTOTEST

In progress Normal EQJ

$$BATST3

Handles EOJ
functions associated
with AUTOTEST

sven

BG or batched FG Type of

partition

Load job
control program

scv 11

$SBTERM

Detaches attention
routine if it was the
program being
canceled; otherwise
writes EOJ message.
Unassigns |/O
associated with
program unless this
function is overridden
by a job control
command - hold.

Terminator
routine
canceled

Was
logical transi
executing

attention rou
canceled

Program

cancel

check caused

ent

tine

$$BEOJT

Writes special

Please’
not found
or illegal SVC
caused cance),

NO - other cause

$$BPCHK

$$BILSVC

Write message when

. Writes message about

storage location and
cause of program

phase not found or
illegal SVC issued

message if logical
transient is canceled.

I

$$BEOJ2
Writes message
describing cause
of cancelation.

sve

: PDUMP
macro issued

$$BDUMP

Tests macro parameters,
analyses 1/O. Calls
actual dump program.

SYSLST is disk ! SYSLST is tape or printer

$$BDUMPD $$BPDUMI

Writes registers and Writes registers and
portion of main storage portion of main storage,
{specified by PDUMP specified by PDUMP
macro . macro.

sven

Figure 41.
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check interruption.

by program.

k_____

Dump macro issued
by user program

$$BPSW

Gives status of
canceled program
by printing user's

3

FG Job

]

$$BDUMP
Tests for BG or FG

If cancel macro detected by $$BDUMP

job, 1/O to use, calls
proper dump program .

]

BG Job

Disk

SYSLST

Disk

SYSLST

device type

Tape or printer

device type

Tape or printer

$$BDUMPF

Writes on tape or printer :
headers, registers,
Supervisor and FG portions
of main storage.

$$BDUMPD

Records on disk : headers,
registers, COMREG,
Supervisor and BG portions
of main storage.

$$BDUMPB

Writes on tape or printer:
headers, registers, COMREG |
Supervisor and BG portions
of main storage.

BG or Batched FG

Terminator Phases

ulate normal EQJ

Type of
partition

and Logical Transients

Unbatched FG




CHARTS

Chart 01. Supervisor General Entry, General Exit, and Processor Exit

Allowable
Supervisor
Interrupt

A machine check results in a hard wait (See Chart FD). For other interrupts:

1. Store the old PSW address for this interrupt and general registers
9-11 for General Exit (EXTO1).

2. Establish address of the PIB for the task that has been interrupted

using the PIK. PIK equals the key of the last task selected on

general exit.

For interrupted background or foreground programs, general

registers 1 to 8 are stored in their respective save area.

The address of this save area is specified by the PIB.

4. For interrupted supervisor or quiesce |/O tasks the respective
PIB status flag is set to X'85' (task is made active).

Y

EXIT TO INTERRUPT PROCESSOR Chart AA

w

® Supervisor call interrupt
e 1/O interrupt
® Program check interrupt
® External interrupt
® Machine check interrupt
* 02,03,04, \ v
05,09, 10, GENERAL :Lpsw: o1 Y
11,14,15, EXIT Hard Wait 02
EXTOl, EXT2, EXTO3,EXTO4 17 \
GENERAL EXIT (TASK SELECTION) Chart BC PC
There are 4 general exits:
® EXTO! /0y
® EXT02 03
® EXTO03
° EXTO04

EXTOl: Direct return to the interrupted task or program. sve

EXT02: Task selection; determine which task or program should run next. Task selection
s performed because the next task may be other than a return fo the interrupted program
or task .

The PIB status flag (byte 0) indicates the task or program is:
. Ready to run (unbound)
. Waiting for 1/O to complete or a time interval to elapse (SVC 7 bound).
. Waiting for the B~ transient area to become available (SVC 2 bound).
In control of the system (seized by a SVC 22).
. Detached from the system’(Foreground programs and attention task only).

Priority is determined by the sequence of the PIB's. Task selection selects the highest
priority task or program that is:
1. Unbound, or
2. SVC 2 bound but the B - transient area is no longer in use.
CAUTION: A program, or task, that has seized the system by issuing a SVC 22 will be
selected over all other programs or tasks except special supervisor tasks (Supervisor and
Quiesce 1/0).
Refer to Figure 23 for task selection procedure. Refer to Figures 13-15 for the format of

A whN—

the PIB tables. w
The following table of tasks tested during task selection are in priority sequence.
The PIK in the communications region is set to the PIB displacement for the task or QUISIO

program selected. The exit from the General Exit routine, after a task is selected, is shown

in the table.
LPSW 1. Supervisor task; return to the point where Supervisor was interrupted.
2

Quiesce 1/0 task

. Attention task

. Foreground 1 program

Foreground 2 program

. Background program

. All Bound (no task or program is ready to run); load extemal old PSW and enter wait
state with all interrupts masked on.

EXTO03: This exit insures that the old PSW and registers are stored before task selection.

Task selection is performed the same as for EXT02. (See EXT02.)

EXTO04: This exit is for MICR devices only. If MICR and MPS =yes, a branch is made to

EXTO3, if task selection is necessary; if MPS = no, EXT04 is made a NOP.

Considerations for Supervisor Generated Without MPS: Task selection functions are the

same as with MPS option except the foreground program and all bound PIB's are not included.

Program
Canceled

No U hxW

ATNRTN

LPSW
Wait State

YES

Fetch $$BEOJ3

Chart 15

LPSW Return to

Problem Program

Charts 79




Chart 02.

ATNRTN

RESIDENT ATTENTION ROUTINE

Chart HA

1052 Attention Key: When an attention request is
made, the attention PIB status is changed to active .
First the physical attention transient program
($SANERRZ) is fetched. When the attention PIB
is next selected, the logical attention transient
program ($$BATTNA) is fetched. After the logical
attention transient program releases control, the
attention PIB status is changed to inactive. Ina
batch job only system (BJS), the attention routine
runs attached to the problem program.

Extemnal Interrupt Key: Same actions as for the
1052 attention key above except that the physical
attention transient program ($$ANERRZ) is not
fetched.

Timer Interrupt Waiting: Refer to the CAUTION in
the timer interrupt routine on Chart 05, The pro-
gram switch at ITBRC being set, returns to the
timer interrupt routine because timer interrupt
processing has not yet been completed.

Type
of
Interrupt

EXTERNAL

ATTENTION

$SANERRZ

Fetch $SBATTNA
Chart 10

Resident Attention Routine and Program Check Interrupt Routine

PROGRAM CHECK

¢ i

INTERRUPT
ENTPCK
PROGRAM CHECK INTERRUPT PROCESSOR
The program is canceled OPTION CHARTS
(ERR20) if:
1. Supervisor was generated | NO PC RTN BA, JG
wntbout user PC routine PC, NO IT,
option. OC. OR SP FG, JG
2. The user has not !
previously supplied the
address of a PC routine PC WITH IT, FH, JG
by issuing a STXIT PC | OC, OR SP
macro.
3. The user has specified an invalid save area.
4. The program check occurs while a B - Transient is in

operation.

5. The program check occurs while the user's PC routine is
in operation (routine in use).

To ‘exit to the user's PC routine: :

1. Save the PC old PSW and problem program general
registers in the user - supplied save area (72 bytes).

2. Store the address of the user PC routine in the PC

old PSW.

Branch to general exit EXTO3 (EXTO04 for MICR).

The user's PC routine will be executed when this
task is selected in the general exit routine. Return from
the user's PC routine must be with an EXIT PC macro.
See Figure 19 for PC option tables.

3.

GENERAL EXIT

GENERAL CANCEL

and Logical Transients.



Chart 03.

SVC Interrupt Processor, General Cancel,

SVC INTERRUPT

ENTSVC

SVE INTERRUPT PROCESSOR

Chart FA-FF

Objective: Branch to the
routine for processing the
requested supervisor call.

The SVC code is used to
index a table of SVC routine
addresses. The table of
Chart FA contains the label
and chart locations for all
supervisor calls. Detailed
explanations for each super-
visor call can be found in
the preceding discussion of
the Supervisor Program.

\

SVC 0 -~ Execute Channel Program.
SVC 1 = Fetch problem program phase.

SVC 2 - Fetch B-Transient.

and Fetch

ERR1O0 ‘

ERR20-27
ERR30-33

GENERAL CANCEL Charts BA to BB

Refer to Figure 34 for a table of cancel
codes used by the Supervisor program.
Objectives of General Cancel are:
1. Calculate the cancel code.
2. Post the cancel code to the canceled program's PIB.
See Note 1.
3. Release the logical transient (- transient) area, if
it is in use by the canceled program. See Note 2.
4. Logical I/O cancels store the canceled
programs registers and exit to /O
Interrupt to: (1) dequeue the CHANQ
entry, (2) attempt to re-schedule the
channel, and (3) take general exit,
EXT02. Other cancels take general exit,
EXTO02. The next time the program to be
canceled is selected on general exit,
$$BEOJ will be fetched to cancel the program.
Note 1: The PIOCS error routines post the
cancel code to the canceled program's PIB.
Entry to general cancel for these cancels
iis af label ERRSET.
Note 2: Bit X'80' of the cancel code is set

when the canceled program is using the B~ transient area.

SVC 3 ~ Fetch or return from an A-~Transient.

AA

SVC 4 - Load any phase.
SVC 5 -~ Modify communications region.

SVC 6 - Cancel.

SVC 7 - Wait.

SVC 8 ~ Transfer to user from B=Transient.
SVC 9 - Return to B-Transient after SVC 8,
SVC 10 - Set Timer Interval.

SVC 11 =~ Return from B~Transient.

SVC 12 - Reset 2nd Job Control switch.
SVC 13 -~ Set 2nd Job Control switch.

SvC 14 - EQJ.

A

SVC 15 - EXCP(Ignored if CHANQ full).
SVC 16 = Store users PC exit.

SVC 17 =~ Return from users PC routine.
SVC 18 =~ Store users IT exit.

SVC 19 =~ Return from users IT routine.
SVC 20 - Store users OC exit.

SVC 21 =~ Return from users OC routine.
+SVC 22 ~ Seize or Release the system.
SVC 23 = Load phase header.

FCHRT1
FCHRT2 \

FETCH SUBROUTINE Charts EA-ED

SVC 24 -~ Store users TECB address and set timer interval .

A

Y
04

CHANNEL
SCHEDULER

SVC 25 and SVC 27 - Halt 1/0O on T/P device.
*SVC 26 =~ Validate address limits.

SVC 28 - Return from user stacker select routine.
SVC 29 - Return from multiple wait (MICR devices).
SVC 30-34 - Reserved (See Chart FA). -
+MPS only - ignored in BJS.

*Ignored in BJS without SP.

Objectives:

1. Load a problem program,
phase or transient program from the core
image library of SYSRES to main storage.

2. Supply the load address for a phase from the core
image directory entry (SVC 23). The sequence of
events to load a phase are:

a. Determine the disk address of the sub-directory
where a scan of directory entries is to begin.
® $$B -~ LIOCS open sub- directory
® $3% - Transient sub-directory
® §$ - Library routine sub~-directory
® FGP - Foreground program sub - directory
® Other - Problem program sub - directory

b. Scan the directory entries until a match is made
to the user phase name.

Note: The physical transient area (PTA) is used
as an 1/O area for directory blocks, referenced
by a DSECT, with 8 leading bytes for the name
of the phase called and room for 18 20~ byte
directory entries (1 block).

c. Relocate the L/E entry address if an overriding
load address has been specified. The phase
entry address is passed to the user via register 1.

d. Load the phase into main storage.

e. For a background phase, store the end address of
the phase in the communications region, dis-
placement 36.

See Y24-5017 for the format of phase directory entries and

| the format of the core image library entry. i

-t

o1 GENERAL
EXIT

Charts

81



Chart O4. I/O Interrupt Processor and Channel Scheduler

1/0 INTERRUPT

*01,06 v

INTRTN SVC15, SvVCO00
1/O INTERRUPT PROCESSOR Charts CJ to CN CHANNEL SCHEDULER Charts CA to CD
1/0 interrupts are caused by termination of an 1/O operation or SVC 0 and SVC 15: The objective of the channel scheduler is to build
operator intervention on the 1/O device. Each |/O interrupt is an entry for the channel program in the CHANQ, LUBID, and REQID
processed in this manner: tables. Refer to Figure 26 for a sample of a device queue in the CHANQ
1. Find PUB for the device that causes the I/O interrupt. The device table, Refer to Figure 12 for the format of the CHANQ, LUBID, and
last started is tested first, If the device that caused the 1/O inter= REQID tables. Refer to Figure 27 for the format of the CCB (channel
rupt is not found, an attempt is made to re-schedule the channel. command block).
See Note 1, Communications and status bytes 2 through 6 of the CCB are reset
2, Exit to the channel appendage routine if all of the following before making the CHANQ entry.
conditions exist: Exit from channel scheduler is to START I/O if:
a. Supervisor has been generated with tele-processing option 1. This I/O request for the device is the first in queue (CHANQ pointer
(TP=BTAM). in the PUB contained the null code, X'FF') and
b. The device causing the 1/O interrupt has /O pending (CHANQ 2. This device is not busy (busy flag in the PUB is reset).
pointer is not X'FF'), If the above conditions are not met, general exit, EXTO1, is taken.

c. The user has specified an uppendage routine address in the CCB.
d. The program has a flag on in its PIB indicating an appendage
routine address in the CCB is allowed.
3, Evaluate CSW. Refer to Figure 32 for CSW testing on an 1/O

interrupt. YES
4, |If status is attention from a 1052 the attention rautine PIB flag is Device Busy

posted to include the attention routine in task selection and

general exit, EXT03, is taken,

5. If the device status indicates that the channel program has been
successfully completed:
a. Post traffic bit in the CCB.
b, Dequeue the CHANQ entry if device end posting was not GIOADR \

NO

requested. (See Figure 12 for format of the CHANQ table). ACTUAL I/O OPTIONS CHARTS

c. Exit to START I/O if there is more 1/O pending on this

device. If not, attempt to re=schedule the channel. See System 1/O Files MINIMUM CE

Note 1.
Note 1: Re=schedule the channel, with MPS: The PUB's in the Assigned to disk: MAXIMUM | CF-CH
channel list are scanned, beginning with the PUB following the last —_—
‘one started, and the first one with /O pending will be the next PUB SYSIPT, SYSRDR, SYSPCH, and SYSLST are System I/O files. Before
started. If the end of the channel list is reached, the scan continues a start 1/O is issued to these files, the search address in the user CCW
from the first PUB in the channel list. 1f no 1/O is pending in the chain is checked against the current address in the DIB, Refer to
channel go to the general exit routine. Figure 16 for the format of the DIB tables,

This method is used to insure the sharing of the channel between DASD File Protect: Extent information must be present in the JIB's

_programs when operating in multi=programming and is referred to as . for all files as%n—ed to a'disk or 2321 (data cell) except system
a rotating PUB scan. 1/O files assigned to a disk and SYSRES.Any access to DASD
Re-schedule the channel, batch only: Same as with MPS except the file must fall within the extents specified in the JIB's. Refer
channel [ist is always scanned beginning with the first PUB in the to figure 17 for the format of the JIB's.
channel list (FOCL). L Start |/O: If the device is kurst=-multiplex, but the channel is

presently operating in burst-multiplex mode, take general exit,

EXTO1. An SIO command is issued to start the device, if the

channel is available. The alternate channel is tested if the

device is switchable. Before using the SIO command, the correct

CCW address must be set in the CAW,

1. For 7-track tape, CAW= set mode CCW.,

2. For SYSLOG, CAW = Prefix ID CCW.

3. For DASD file protected devices, CAW equals CCW~-chain in
the supervisor, which TIC's to the user's chain.

\

06 4. For all others, CAW= CCW specified by CCB.
If the device receives a normal start (condition code 8 set on SIO)
UNIT CHECK post the device busy flag in the PUB and take general exit, EXTOI .
1/O Pending NO -1
01

GENERAL EXIT
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Chart 05. External

Interrupt Routines

EXTERNAL
INTERRUPT
SIGNAL Type TIMER
Y KEY i

EXTERNAL INTERRUPT, SIGNAL | OPTION CHART EXTERNAL INTERRUPT, TIMER | OPTION CHART

The signal interrupt is ignored if NO IT BD, The timer (SYSTIMER) is NO IT ED

MICR devices are not supported or OR OC JA-JF reset to its maximum value OR OC

if the Supervisor was generated (X'FFFFFFFF') and the system

without IT or OC options. WITH IT FJ time of day (SYSTOD) is WITH EJ

1. Determine the state of the OR OC JA-JF updated to the time that the IT OR OC

_ system at interrupt time: All next timer interrupt will occur
bound (MPS only), problem program, or Supervisor. (current time +15.5 hours).
Depending on the system state and on the option(s) Note: Current time of day is calculated by subtracting the
specified, save the PSW and/or registers in designated remaining interval (SYSTIMER) from SYSTOD.
areas and/or load a base register. The timer interrupt is ignored if:

2. Locate the DTF table for the device causing the 1. Supervisor was generated without interval timer feature
interrupt. See Figure 20 for tables PDTABA (DTF option.
pointers) and PDTABB (DTF addresses). From the DTF 2. The timer supported program has been canceled.
table, get the channel and unit number of the MICR 3. The timer interrupt occurred while the user's IT routine
device and data concerning the record in the buffer and was in operation (routine in use).
the stacker select routine. With User TECB Address: The traffic bit is posted in the

3. Issue a TIO to clear the pending interrupt. [f any error user's TECB (timer event control block) and the timer sup -
conditions are detected, branch to the TIO error ported program is included in task selection. The TECB
recovery routine for 1412/1419 or for 1419D. If an address is cleared in the IT option table.
off - line sort is requested with 1419D, the subsequent With User IT Routine: To exit to the user's IT routine:

SIO will be bypassed. 1. Save the external old PSW and timer ~supported - program

4. After a successful TIO has been completed, update registers in the user - supplied save area (72 bytes).
record and buffer data, prepare CCW's, and exit to the 2. Store the address of the user IT routine in the extemal
user stacker select routine to get the pocket selection old PSW.
for the last document read. 3. Branch to general exit (EXT03).

5. The Supervisor is re -entered via an EXIT (MR) macro . The user IT routine will be executed when this task is
Prepare CCW's and buffer for batch numbering and/or selected in the general exit routine. Return from the user's
auto select, if required. IT routine must be with an EXIT IT macro.

6. lssue an SIO to stack the document. If any error See Figure 19 for the IT option table. Referto Figure
conditions are detected, branch to the SIO error 27 for the format of the CCB (TECB has the same format as
recovery routine for 1412/1419 or for 1419D. Other - the CCB. Only the traffic bit X'80" in byte 2 is used).
wise, activate the branch at EXT04 if task selection is CAUTION: If a B-Transient is operating for the timer
necessary. |f more than one MICR device interrupted supported program when the timer interrupt occurs for a user
simultaneously, process these interrupts beginning at IT routine, the exit is deferred. The attention routine PIB
step 2 above. is posted to include the attention routine in task selection

7. Check for IT or OC interrupts that may have occurred when the B-Transient area is released. A switch (ITBRC) is
with the MICR interrupt: set in the resident attention routine to continue timer inter - |
Timer Interrupt - Update the time of day and set timer rupt processing when the attention task is selected on
to a minimum value so that it will interrupt again | general exit.
without any other status. It will then be processed as
described in the Timer Interrupt block. |
Key Interrupt - Process immediately as described in the
Key Interrupt block,

8. Exit from this interrupt routine depending on the system *
state when the interrupt occurred: EXTERNAL INTERRUPT, KEY OPTION CHART
a. All bound (MPS only) - Load the external interrupt

old PSW to enter wait state, first performing task The attention routine PIB is NO IT
selection if required. posted to include the attention OR OC BD
b. Supervisor - Restore registers and load the external routine in task selection. The
interrupt old PSW to enter the wait state. non - resident attention WITH
c. Problem Program - Branch to general exit (EXT04) to routine ($$BATTNA) processes IT OR OC FJ
perform task selection or to return to interrupted the request when the attention
program . task is selected in general exit.
Note: If supervisor was generated without user OC
(operator communications) routine option, the interrupt is
ignored.

L

01
GENERAL EXIT

Charts




Chart 06. Unit Check, Resident ERP, and Quiesce I/0 Routines

© W

UNTCK1

UNTCK2 QUISIO

UNIT CHECK Charts DA-DB QUIESCE 1/O TASK Chart DG
Determine the action to be taken Wait for completion of all CHANQ
for the following error conditions: entries for every device on the channel
e Unit check except tele ~processing and MICR de-
o Channel data or channel chaining vices (All PUB CHANQ pointers are null,

check X'FF')." Quiesce 1/O PIB remains in the

e Program check or protection check task selectioniuntil all entries in the error
User Unit Check Routine: Post the queue have been processed. Only one
unrecoverable error flag (bit 18) in the error queue entry will be processed by
CCB and return to the 1/O interrupt ERP (error recovery procedure) A-transients
routine to continue testing the CSW at a time. When the error queue table
(this error is ignored by PIOCS). is empty (5 entries are maximum), Quiesce
No User Unit Check Routine: Build 1/0 task is removed from task selection at
a 22 byte error queue entry in the general exit.

error queue table. The error queue
table is 5 entries long; an attempt
to build more than 5 entries causes
a cancel condition (ERR31). Refer
to Figure 33 for the format of an
error queue entry.
Exits from Unit Check:
o Disk device; exit to Resident
Disk Error Recovery
o Channel 9 overflow on printer; ) % *
post channel 9 overflow to CCB SSANERRA [' ] 887 $SANERRD
and take ignore exit (EXIGN). N
e All other conditions; exit to

Device Type

fetch the ERP monitor (EXTRAN) > ERPEXITS

where the Quiesce /O Task will Y

be included in task selection ERROR RECOVERY PROCEDURE EXITS

on general exit (EXTO03). Charts DC-DF

EXTRAN: Includes Quiesce 1/O task in task
selection and returns to 1/0 Interrupt
to attempt to re~schedule the channel.
Initiates procedure for fetching the
OTHER ERP monitor ($$ANERRA).

A RCVERR: Same action as EXTRAN exit.
See EXTRAN.

EXCAN: Cancel code has already been
set in the PIB by the PIOCS error
recovery procedure. Releases the
B-transient area, if the canceled
program was using the B-transient area.
EXTO1 is taken.

Device Type

RESERR

RESIDENT DISK ERROR RECOVERY Charts GA-GB

Objectives: . JEReT .
T. Analyze the sense information Note: This exit returns to the physical
and the CSW stored in the 1st fransient.

entry in the error queve table. EXIGN: Restore the CSW from the error

2. Determine and execute the disk
error recovery procedure, and
then choose one of the error
recovery procedure exits.

Refer to Figure 35 for disk
sense information and to Figure 33
for the format of an error queue
entry.

e

queue entry and dequeue the error queue
entry. Return to /O Interrupt and
continue evaluating the CSW.

EXWHY: Retry the user's channel program
starting with the CCW in error. Dequeve
the error queue entry. Return to |/O
Interrupt and re~evaluate the CSW.
EXRTY: Same action as EXIGN if the retry
flag is not set in the error queue entry.

If the retry flag is set, dequeue the

error queue entry and return to /O
Interrupt to re~schedule the channel.

Return to
Transient

1/0 INTERRUPT

DOS supervisor and Physical and Logical Transients



Chart 07.

$SANERRA = $SANERRC

Physical Transients (Part 1 of 2)

ERROR RECOVERY PROCEDURE MONITOR

Charts LA-LC

$SSANERRM.

Paper Tape Data Cell

The ERP monitor consists of three A=transient programs:

1. $SANERRA - Determine device type and fetch correct A-transient to
perform ERP*, If device type cannot be determined, fetch
$SANERRC. If device type is disk, begin identification of
unrecoverable errors and continue to $SANERRB.

2. $SANERRB - Continue identification of disk unrecoverable errors and
perform ERP for errors detected.

3. $SANERRC - Insert the required message code, turn off the 'retry' and
'ignore ' bits in the error queue flag byte, and fetch

* The A-transients that are fetched for devices other than disk are:

Optical Reader Unit Record MICR —

SSANERRG $SANERRK Y/ ‘

$SSANERRU-
SSANERRV ;

DATA CELL ERP Charts IM-LU

UNIT RECORD ERP Charts MF-MJ

Data cell error recovery consists of five

A-transient programs:

1. $SANERRG (Phase 1) - Determine type
of error and perform ERP for channel
data check, equipment check,
command reject, interventionrequired,
overrun, end of cylinder, chaining
check, and file protect. Fetch
$SSANERRH-$SANERRJ for other error
conditions as indicated.

. $SANERRH (Phase 2) - Perform ERP for

track condition check.

$SSANERRI (Phase 3) = Perform ERP for

data check and missing address marker.

If 226 retries are exceeded, fetch

$SANERRK.

. $SANERRJ (Phase 4) = Perform ERP for
no-record-found and seek check.

. $SANERRK (Phase 5) = Complete ERP
for data check and missing address
marker,

N

bd

[ZEEN

Unit record error recovery consists of two

A~transient programs:

1. $SANERRU (Phase 1) = Check for
unsupported devices and cannot—
occur conditions, perform ERP for
channel data check and 1052.

2. $SANERRV (Phase 2) - Perform ERP
for 1403, 1442, 1443, 2501, 2520,
and 2540,

SSANERRT,
SSANERRW

SSANERRS

P~ OPTICAL READER ERP__ Charts MX, MY

$SANERRX

PAPER TAPE ERP Charts MN,MP

Paper tape error recovery consists of
one A-transient program that
determines the type of error and exits
for 1 retry on certain errors before
fetching the message writer,

Optical reader error recovery consists
of one A~transient program that
determines the type of error and exits
for retry or ignore on certain errors for
either the 1285 or the 1287.

SSANERRD-$SANERRF, $SANERRL

TAPE ERP

Charts LD=LL

Tape error recovery consists of four A=transient programs:

$SANERRD (Phase 1) - Determine type of error and perform ERP for read data check,
error on recovery, device not operational, and equipment
check. Continue at $SANERRE, $SANERRF, or $$SANERRL,
depending on error identification.

$SANERRE (Phase 2) = Perform ERP for data converter check, drive in backward status
at load point, non-compatible condition, channel data check,
chaining check, busout, or overrun. Take Ignore exit if
operator intervention required after initial selection. Fetch
$SANERRL for command reject or SSANERRA for program or
protection check.

$SANERRA

$SANERRF (Phase 3) = Perform ERP for write and WTM data checks, and perform tape

cleaning if command was read. Fetch $SANERRL for unit checks
on erase gap command.

$SSANERRL (Phase 4) = Perform ERP for command reject, data checks that have ded

100 retries, and unit checks that occurred on ERG in Phase 3.

NOTE:

In general, the error recovery procedures consist of analyzing the sense data
bytes and the CSW that have been stored in the error queue entry (ERQUE),
identifying the error, and inserting the selected message code in the ERQUE.
If required, selected error bits are posted in bytes 2 and 3 of the CCB. For
certain conditions, such as when a retry is to be made or an error is to be
ignored, bits are posted in the ERQUE flag byte.

See Figure 35 and the subsequent section 1/O Error Recovery Procedures and
Sense Data for detailed information about sense data for each device. See
Figure 33 for an illustration of the error recovery block (ERBLOC), including
the error queue entry (ERQUE). Figure 36 is a listing of the hexadecimal
message codes with the error message for each code. See Figures 31 and 27 for
the condition and error bits in the CSW and CCB, respectively.

ERP Exits

$SANERRM

Charts

85



Chart 08.

$SANERRM

MESSAGE WRITER (Phase 1) Chart LV

Analyzes message code in Error Queue entry for
device in error. Selects appropriate 10-byte
message and obtains CCB address = both are stored
in save area for use by subsequent phases.

$SANERRN ‘

MESSAGE WRITER (Phase 2) Charts LW, LX

Continues preparation of message:

1. Prepares ACTION field (action, information, or
decision), TARG] field (ignore or cancel), and
TARG?2 field (retry). TARG1 and/or TARG2
fields may be blank, depending on what options
are to be taken.

2. Identifies partition (BG,F1, or F2) to which the
device was assigned.

3. Unpacks the message number.

If SYSLOG is unassigned, phase R is called unless

the message is information only in which case S is

called, bypassing intervening phases.

SYSLOG
Assigned

Information
Message

$SANERRO

MESSAGE WRITER (Phase 3) Chart LY

Prepares and saves message information about:
Symbolic name of device, e.g., SYSRDR or
SYS001;

Csw;

Sense Byte Data;

Channel and Unit Number of device;

Seek address at error time if DASD.

arWN

Physical Transients {(Part 2 of 2)

$SANERRP

MESSAGE WRITER (Phase 4) Chart LZ

Prints error message information g 1 and saved
from previous phases; prints on 1052 or printer.

If an error occurs on SYSLOG while printing the message, up to
three retries are made. The next phase to be fetched is determined

as a result of one or more conditions:

o No error on SYSLOG, decision message.
e No error on SYSLOG, action message and SYSLOG [ fetch

is printer. $SANERRQ
e Error on SYSLOG, decision or information message,

and SYSLOG error does not persist after retry. ;
e Error on SYSLOG, decision or information message, fetch

and SYSLOG error persists after 3 retries. $SANERRR
® No error on SYSLOG, information message.
e No error on SYSLOG, action message and SYSLOG fetch

is @ 1052. $"’$'/§NERRS
e Error on SYSLOG, action message and error persists

after third retry. ),

Fetch
Q,R, or S

$SANERRQ
MESSAGE WRITER (Phase 5) Charts MA~ MB

Analyzes operator's response to message and turns on
appropriate flags for use of phase S. Receives
operator's response via the 1052 keyboard. However,
if operator responds-incorrectly, the message
"OPNND INVALID RESPONSE" is printed and

phase R is called.

Valid Response

NO
I
$SANERRR /
MESSAGE WRITER (Phase 6) Chart MC

If a system=-to-operator message could not be printed
on SYSLOG for any of several possible reasons, the
console is used to communicate with the operator.
Information is stored for console display as follows:
Byte 0 - message number
Byte 1 - Action character (A or D)
Bytes 2 and 3 - Channel and unit number of error
device.

The system is put in a wait state pending

$SANERRT, $SANERRW operator's response. Option flags are set for use
MICR ERP Charts ME, MK-MH in Phase 7.
Magnetic Ink Character Recognition devices ERP
consists of two A=transient programs:
1. $SANERRT = Check for cannot=-occur conditions,
determine type of error, and perform ERP for >l
1412 and 1419 (single address adapter) devices.
2. $SANERRW = Check for cannot-occur
conditions, determine type of error, and $SANERRS [
perform ERP for 1419 dual address adapter MESSAGE WRITER (Phase 7) Chart MD
device. The ERP distinguishes between primary . by th '
e i ol s Bl e temel Ot e by he st oo
stacker-select and pocket light command codes. Here is a sample format of the error messages:
BG 0P18] C COMM REJCT SYS003 = 191
CCSW = XXXXXXXXXXXXXXXXXX SNS =
XXXXXXXXXXXX CCB = XXXXXX SK =
BBBBCCCCHHHH
NO
Y
06
ERP EXITS
806 DOS Supervisor and Physical and Logical Transients




Chart 09.

@

$$SANERRZ /

Physical Attention Transients

PHYSICAL ATTENTION

$SANERRY

Charts MS, MT

PHYSICAL ATTENTION

Charts MQ, MR

This physical transient is used to perform tests whose
results determine which A or B-transient is required
for further processing of the attention interrupt.

1. If SYSLOG is not a 1052-exit.
2. Scan the PUB (Physical Unit Block) for devices
requiring operator intervention.

a. Store the program interrupt key (PIK) of
the program that owns the device requiring
operator intervention in the interphase
communication area (PARCOMM)-

exit
b. If no operator intervention is required,
and if the attention request switch is

1.

Send the message:
ARb 0P60D_ _ _INTERV REQ FOR xxx

ON, exit
c. |If no operator intervention is required,
and the attention request switch is

OFF, exit
3. If this phase is entered with the attention
recall switch ON, the supervisor routines are
used to cancel the program and dequeue the
channel queue. These routines are entered via a
SVC 3 to EXCAN and PUBDEQ, after which
control returns to this A-transient line.

A

2. Read the operator response which is either
CANCEL or IGNORE.
a. CANCEL response: Turn ON the physical
attention recall switch, exit
b. IGNORE response and the attention
request switch ON, exit
c. IGNORE response and the attention
request switch OFF: Turn the attention
request switch ON, exit below.
Y
SVC3 to Exit to Task
Selection in the General
Exit EXT02 (Chart 01)
Y
O,
$SANERRO r

PHYSICAL ATTENTION

Charts MU, MV

Issue a SVC3 to enter the task selection
mechanism of the supervisor program. These
conditions are present:

e RF contains the address of the general exit
(EXT02).

o The phase name in ERBLOC has been
modified to $SANERRO] to signify return from
physical attention transient.

o The attention routine PIB flag has been set
to a Hex 81, making that routine eligible
for selection when the logical transient
area becomes available.

SVC3 Fetch $$BATTNA
(Chart 10) Via EXT02
Task Selection

1.

Send the message:
ARb__ 1140D _EMERGENCY CANCEL

a. Valid responses:
CANCEL bbb (cancel background programs)
CANCEL FG1 (cancel foreground 1)
CANCEL FG2 (cancel foreground 2)
CANCEL BGb (cancel background)

b. Invalid response (other than those listed
above), send the message:
ARb 150411 D INVALID STATEMENT

ARb__ (Response Fifs Here.)
Set the cancel code in the PIB indicated by
the response.
Cancel the program with the supervisor ATNCNL
routine. Enter the routine by issuing a SVC3.
Control is returned to this A~transient when
the SVC old PSW is loaded by the supervisor.
Final exit from this transient is to the supervisor
task selection mechanism after these
conditions are set:

e RF contains the address of the general
exit (EXTO02).

® The phase name in ERBLOC has been modified
to $SANEEROI to signify return from physical
attention routine .

NOTE: Emergency cancel signalled by 2 consecutive

attn requests.

SVC3 to Exit to Task

Selection in the General
Exit Routine (Chart 01)

SVC3 Fetch
$$SANERRO

Charts

SVC3 Fetch
$SANERRZ

87



Chart 10. Logical Transient Root Phase

Console Interrupt

Type of
Interrupt

ATTENT

Start
Statement
Processed

Nonresident
Attention

SVCI1 Exit
from B=transient
Chart 01

Detach the
Task

EXTERNAL

ION

Initiator

$SBATTNA A 11,12 $SBATTNA A
ROOT PHASE Charts NA to ND * ROOT PHASE Charts NA to ND| 11,13, 14
This phase performs the same functions as the root phase This phase functions as the root phase. It contains the
described for the program Initiator. Input and Process various subroutines used by the other phases, and
Control statements or exit if no more statements are defines the storage areas and constants common to the
|- found. other phases. Basic functions performed by the
subroutines of this phase are:
e Input and process control statements. -
MSG
CANCEL e Determine, and if necessary, load the proper phase
PAUSE required to process the control statement.
LOG »~
NOLOG o e Pass control to the correct routine within the
IGNORE > $$BATTNB processing phase by means of a branch vector table.
MAP Y
ALLOC e Scan the control statements and provide address and
BATCH 11 length information on operation fields and operands.
START
TIMER - | SSBATTNC e Output error messages as required by the validity
checking routines.
1
$$BATTND
CANCEL
ASSGN
12 UNA
$$BATTNE b'éTL'O )
'$$BATTNF TPLAB $BATTNC
12 TILBIL > 13
BL/BRB » $SBATTNI
$$BATTNG 13
XTENT
EXEC A AN
12 ucs 13
EXTENT
Send the A
Appropriate $$BATTNG kgfgf’ > ” $$BATTNK
Error Y5$BATTNH : RESR
> NL
Message 12 RELSE Y $SBATT
- 14
$$BATTNN Y \VisBATINM
14
NOTE: If foreground initiation is in progress, the root phase

remains resident in the logical transient area and
the initiating routines are loaded -and executed from
the foreground area of the program being initiated.

14 $$BATTNO

$$BATTNP



Chart 11. Logical Transient Attention Routines (Part 1 of 2)

$SBATTNB

MSG PROCESSOR Charts NE, NF

This phase selects the correct operator communications
option table from the three available. It initializes the

option table selected with the address of the user

specified operator communications routine. If the operator
communications routine is busy, this phase sets the
complement of the address in the option table.

$$BATTNC

PAUSE/LOG/NOLOG/IGNORE PROCESSORS _Chart NH
This routine sets switches in the communications region and
in FLGBYO:

o PAUSE = Turn on job control switch bit for PAUSE at
COMREG+56 or for PAUSE~at-EQJ at COMREG+59 in

BG, F2, or F1 communications region.

e LOG/NOLOG = Set job control switch bit for LOG (on)
or NOLOG (off) at COMREG+56

e IGNORE - Set switch bit in FLGBYO for SYSRDR input
after a READ s issued.

$SBATTNC

CANCEL PROCESSOR Chart NG

This routine finds the key of the program identified by the operand of the cancel

statement. Depending on the key found, this phase:

o Cancels the program currently being executed in a specified area, in a multi=
programming environment;

o Cancels the background program in a batched=-only system;

o Cancels the initiation process implicitly in a multi-programming environment;

o Cancels the background program implicitly in a multi-programming environment if no
initiation is in progress.

Cancellation is accomplished by setting the cancel flag in the PIB of the program to be

canceled. [f the cancel phase is being canceled, control is released to supervisor via a

SVC 11,

Cancel this
Program

SVC11 Exit from B=
transient Chart 01

v $$BATTNA
$$BATTND

MAP PROCESSOR Charts NJ to NL

This phase prints a listing or SYSLOG output of the current main storage allocated to, and
the program active in, all three problem program areas (BG, F2, or F1) and the
supervisor. Main storage allocation is mapped in terms of 1K blocks as determined from
the appropriate PIB, using the EBCDIC. Active areas are designated by mapping the
program names. Area indicators (SP, BG, F2, or F1) and the upper address of each are
also mapped.

<

&

$$BATTNA

Charts

89



Chart 12.

$SBATTNE and $SBATTNF

ALLOC PROCESSOR Charts NM to NQ

This routine 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 reallocate, this routine:

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 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 storage key and origin
information and storage keys of all program areas
using the table entries as source information,

$$BATTNG and $$BATTNH

START PROCESSOR Charts NR to NU

This routine initiates a foreground program. The operand
of the START statement is obtained by the root phase
scan subroutine. The proper key is calculated, the
attention PIB is detached from task selection, and the
initiator is attached as the foreground program.
Subsequent initiator phases are executed from the
foreground program area of the program being initiated.
However, even though physically located in the
foreground area, the subsequent initiator phases are
logically considered as part of the transient attention
routine.

Logical Transient Attention Routines (Part 2 of 2)

$SBATTNG

BATCH PROCESSOR Charts NR, NS

This routine initiates a dormant background
or batched foreground, If the operand is
BG, the PIB for BG is set to X'83'. If the
operand is F2 or F1, Job Control is loaded
into the specified foreground area, The PIB
flag (bit 0, byte 15) is set to indicate batch-
job=foreground mode and the corresponding
PIB flags are set to X'81!' (detached)., The
job control switch bit in COMREG+59 is set
for "BATCH command just issued".

$SBATTNN -

TIMER PROCESSOR Chart QE
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$SBATTNA

This phase changes the ownership of the interval timer
routine based on the operand specified in the
TIMER statement,




Chart 13. Logical Transient Initiator (Part 1 of 2)

$SBATTNI

ASSGN PROCESSOR Charts NV to PB

This phase makes a logical unit 1/O assignment based on the logical unit specified in the operand of
the ASSGN statement. The steps in making the assignment are:

o Convert SYSXXX to a LUB displacement.
e Scan for channel and unit information.
o Make the assignment if IGN is found, or unassign the previous assignment if UA is found.
o Calculate the new PUB entry address and PUB pointer based on channel and unit information.
o Scan for either ALT or X'ss' indicating a tape device.
o If an ALT operand is found, mcke an alternate assignment. >
o IfaX'ss' is found, it is validity checked for correct format, converted to binary, and validity

checked as a valid mode set value for either 7~ or 9-track tape. The valid value is saved for use

by the assign routine.
o Assign the unit if there are no conflicts in ownership (non DASD devices only).
Assignments are made by a routine within this phase called the assign routine. A subroutine, UNPA
is used fo unassign the previous assignment. The new PUB pointer is put into the correct LUB entry.
If the assignment was IGN, or it was to the same device as SYSLOG, exit. If these conditions
were not found, the PUB ownership flag and mode set byte are set prior to exiting.
$SBATTNI
UNA PROCESSOR Charts PC, PD
This routine i diately igns the foreg | unit assi The foreg: | area specified
in the operand of this statement indicates the 1/O units to be immediately unassigned. =
NOTE: SYSLOG and SYSRES may not be unassigned.
$SBATTNJ .
LISTIO PROCESSOR Charts PE to PJ
This phase provides a listing on SYSLOG of the information pertaining to the correct status of logical
unit 1/0O assignments. The root phase scan routine is used to get the operand (BG, F1, F2, ALL, or

A).
If BG, F1, or F2 is specified, the appropriate system class and programmer class units are listed

under the desired heading. If the operand ALL is specified all units are listed under their proper P

headings.

If the operand specified is UA, an UNASSIGNED heading is established and each PUB is
checked for the unassigned, not down conditions. If these conditions are found, the unit is listed
as unassigned.  If no units are found unassigned the heading, NONE, is listed.

$$BATTNK

VOL/TPLAB/TLBL/DLBL PROCESSORS Charts PK=PR

e VOL - The sequence of the VOL statement is checked. The st parameter SYSXXX is tested,
converted, 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.

(See Appendix D for format of labels on SYSRES.)

o TPLAB ~ The seq of the TPLAB 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 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.

(See Appendix D for format of labels on SYSRES. )

e TLBL = 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.

(See Appendix D for format of labels on SYSRES.)

o DLBL = The sequence of DLBL statement is checked and default values are inserted for all operands
from FILE ID through SYSTEM CODE. A default table is built to be used when processing
the EXTENT statement(s). The FILE NAME 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 a retention period, an absolute date "yy/ddd", or may be
omitted. If the file ID was omitted, the file.name is inserted as a default value. The
specified FILE TYPE code is inserted for SD, DA, or IS, and a switch is set to indicate
that only EXTENT statement(s) may follow.

(See Appendix D for format of labels on SYSRES.)

Y

@

$SBATTNA

Charts
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Chart 14. Logical Transient Initiator (Part 2 of 2)

$SBATTNL

DLAB/XTENT PROCESSOR Charts PS to PX

DLAB - The sequence of the DLAB statement is checked. If 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.
The specified file type code is inserted for SD, DA, or IS, and a switch is set on to indicate
that a DLAB statement has been processed and only an XTENT statement can follow.

XTENT = The sequence of the XTENT statement is checked. It must follow a DLAB statement or another
XTENT statement. The parameters are processed one at a time. 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.

$SBATTNM

EXEC PROCESSOR Charts PY to QB

This phase determines the type of program to be executed by using the scan routine to get the operand.
It tests a program switch to determine if any additional label information is to be output to the SYSRES
label track. If necessary, it performs the 1/O to write and verify the label data.

This phase relocated parts of itself in the B - transient area of main storage. It clears main storage
within the foreground program area except for the foreground save area. The foreground save area
is initialized with the name of the program to be executed, the PSW values for that program and
storage space for all registers used.

SVCI1 End of
Initiation Chart 01

UCS PROCESSOR Charts QC, QD

SSBATTNM

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~ ct verification ge is not to be
printed. The chain bit is set off in the 3rd CCW.

$SBATTNO

EXTENT/LBLTYP PROCESSORS Charts QF to QL

EXTENT - The sequence of the EXTENT statement is checked, and default values are set from the default
table built by the 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.

LBLTYP = 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 number of
bytes required to contain the specified number of extents. This computed value plus 84
bytes determines the size of the label area.

$SBATTNP

READ/HOLD/RELSE PROCESSORS ) Charts QM, QN

READ - This routine assigns a card reader or reader/punch to the logical unit SYSRDR. Control
statements following this assignment are read from SYSRDR instead of from SYSLOG.

HOLD - This routine causes the foreground unit assignments for the foreground area specified in the
operand to stay in effect from one job to the next.

RELSE - This routine releases foreground unit assignments at EOJ. The foreground area specified in
the operand of this statement indicates the 1/O units to be unassigned.

@

$SBATTNA
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Chart 15.

Logical Transient Terminator (Part 1 of 5)

( $$BEOJ3 )

QUIESCE I/O Chart RD

All 1/0O devices associated with the program are dequeued.
If T/P is supported, the T/P devices are halted if on queue.
Queued or not, they are disabled.

A
$$BEOJ
1JBEJ20 +8 A
END-OF-JOB ROUTINE RA-RC

User's option tables (Program Check, Interval Timer and Oper-
ator Communications) are reset if applicable. For MICR devices,
all addresses in the DTF table of addresses applicable to the
partition calling the EOJ (either normally or abnormally) are
zeroed. This phase is sensitive to the second time the terminator
is called to cancel the same program. This could occur if the
terminator itself is canceled due to 1/O ERROR in putting out
initial cancel messages on SYSLOG or SYSLST. To avoid get-
ting a "Cancel-Within-Cancel" loop in the system, the termi-
nator will not attempt any 1/O the second time it is called but
will perform standard clean-up function. As a result, expected
sequence of cancel-messages could be cut short when the termi-
nator encounters 1/O problems. The cause for ending the job is
determined and the appropriate subsequent program is fetched.

Autotest
in Progress

Load Job Control

and initialize

its PSW

Type of Job

OUTAR

FG
\

Y

SVC2
$$BTERM

-

DETACH ROUTINE RE=RH

1.

2,

. Abnormal FG-EOJ: Same as 2 except no message is

Attention Routine: Detach the routine and clear

the cancel-code to X'00'

Normal EOJ for unbatched FG Job: Log message "Program
Completed" and log tape error statistics for tape

units assigned to actual FG prog if so requested by

SUPVR TEB=option.

Unassign all units other than SYSLOG and SYSRES
belonging to the prog, unless this standard

procedure has been overidden by the Job Control HOLD=-
command. Reset the Cancel-code.

logged.

>

SVCI11 Exit from
B~Transient
Chart 01

Terminator
Routine
Canceled

Attention
Routine
Canceled

Type of Job

PCHK,
ILLSVC, or Phase
Not Found

SVC2 $$BEOJI
Chart 16

Caused by a
Prog Check

SVC2 $$BPCHK
Chart 17

Illegal
SVC or Phase
Not Found

SVC2 $$BILSVC
Chart 17

NO

. (other causes)
SVC2 $$BEOJ2
Chart 17

Charts 93



Chart 16.

‘ $$BEOJ1 ’

CAUSEI ¥

SPECIAL CNCL MSG RTN Charts RJ=RK

Issues special messages for termination in a logical
transient routine due to Program Check, lllegal SVC
or Phase=Not=Found causes. The normal messages
cannot be used as detailed information such as
phase-name, SVC code, hex location, etc., is not
available when the cancellation occurs in a logical
transient routine, The issued message will have the
sample format:

05091 JOB NAMEXXXX CANCELED DUE TO
ILLEGAL SVC )

A

‘ sve2 $$'BPSW

Logical Transient Terminator (Part 2 of 5)

1JBPSW20+8 y

‘ $$BPSW ’

PROBLEM PROGRAM STATUS

Charts RR=-RS

Gives status of the problem program area at the time
of cancellation by printing the users PSW. The PSW
is printed on SYSLOG in the sample format:

05071 PROBLEM PROGRAM PSW XXXXXXXXXX

SYSLST
Device Type

DISK

TAPE OR
PRINTER

SvC2
$$BDUMPD
Chart 18

svec2
$$BDUMPB
Chart 18

TAPE OR
PRINTER

XXXXXX
]
< DUMP Macro ’ ‘ SVC2 $$BDUMP ’
y
C $$BDUMP )
BDUMP '

STORAGE DUMP RTN Charts RV=RW

Determines and analyzes the cause of job termination and selects
the proper B-Transient Dump routine or terminates without a

Dump under condition that a CANCEL macro call has been issued,
the Job Control Switch in the Supervisor Communication Region
calling for a Dump is not on or SYSLST is not assigned. A dump is
always given regerdless of the setting of the Job Control Switch,
if the user issues a Dump-macro and SYSLST is assigned. The Job
Control Switch in the Supervisor Communication Region calling
for a dump is only tested for a dump for BG programs.

Type of Job

YES

Macro Issued

SYSLST DISK

Device Type

UNBATCHED

Y]
$$BDUMPD
Chart 18

sve2
$$BDUMPF
Chart 18

svez
$SBTERM
Chart 15

Simulate Normal
End=-of=Job

FOREGROUND, Type of Job

sve2
$$BEOJ
Chart 15

BG OR BJF




Chart 17. Logical Transient Terminator (Part 3 of 5)

( $$BPCHK )

START \

( $$BILSVC )

1JBSVC20 +8 ¥

CAUSE1 y

‘ $$BEOJ2 )

PROGCHK MSG RTN

Charts RT-RU

ILLEGAL SVC RTN

Charts RN-RQ CANCEL MSG RTN

Charts RL-RM

Writes a message on
SYSLOG or SYSLST giving
information about the
program check. The msg
is 2 lines in the

sample format:

05031 PROGRAM CHECK
INTERRUPTION - HEX
LOCATION xxxxxx =
CONDITION CODE nn -
FLOATING POINT DIVIDE
EXCEPTION

05001 JOB NAMEXXXX
CANCELLED

Processes an invalid .
SVC or Phase=Not=-Found
condition. The message

is printed on SYSLOG

(1052 or Printer) if

SYSLOG is assigned, but
not assigned to the

same unit as SYSLST.

The message(s) is

printed on SYSLST (prin-
ter, tape, or disk) if
SYSLST is assigned.

The issued message will have
the sample format:

05041 [LLEGAL SVC=HEX
LOCATION xxxxxx-SVC CODE

XX
05001 JOB NAMEXXXX
CANCELLED

Prints or records a message
describing the reason for
cancellation when a program
reaches an abnormal end-of-job
condition. The issued message
will have the sample format:
0P75 JOB NAMEXXXX CANC-
ELLED DUE TO 1/0O ERROR
QUEUE OVERFLOW

The message is printed on SYSLOG
(1052 printer) if SYSLOG is
assigned, but not assigned to the
same unit as SYSLST.

The message(s) is printed on
SYSLST (printer, tape, or disk) if
SYSLST is assigned. .

-
>

-
-

SVC2 $$BDUMP
Chart 16

SVC2 $$BPSW
Chart 16

“‘Charts

95



Chart 18.

( $$BDUMPF )

START

Logical Transient Terminator (Part 4 of 5)

( s$sBDUMPD )

START

( $SBDUMPB )

START

FG TAPE/PRINTER DUMP Charts RX~SA

DISK DUMP

Charts SG-SK

BG TAPE/PRINTER DUMP  Charts SB-SF

Records on tape or prints the contents of
main storage at the time an abnormal
end-of=job condition occurs. The print=-
out or main storage is in the format:
Page heading;

General registers 0~7;

General registers 8~15;

Floating point registers, if present;
Partition communication region;
Supervisor;

Label length;

F1 or F2 program identification;

FG program storage area.

The entire Supervisor and problem pro-
gram area is printed 12 words to the
line. For identical lines, the first line
is printed and ==SAME=~ is inserted for
all identical lines following.

PPN B wN

Records on disk the contents of main
storage at the time an abnormal end-
of=job condition occurs.

The print-out of main storage is in the
format:

1. Page heading;

General registers 0-7;

General registers 8-15;

Floating point registers, if present;
Supervisor COMREG;

Supervisor;

Label length;

BG program identification;

BG program storage area.

The entire Supervisor and problem pro-
gram area is printed 12 words to the
line. For identical lines, the first line
is printed and ==SAME=~~ is inserted for
all identical lines following.

VONS AN

Records on tape or prints the contents
of main storage at the time an abnor~
mal ‘end-of=job condition occurs. The
print=out of main storage is in the
format:

Page heading;

General registers 0-7;

General registers 8~15;

Floating point regitsers, if present;
Supervisor COMREG;

Supetrvisor;

Label length;

BG program identification;

BG program storage area.

The entire supervisor and problem pro=
gram area is printed 12 words to the
line. For identical lines, the first line
is printed and ~=SAME=~ is inserted for
all identical lines following.

VONOTO 0N~

()—

SVC2 $$BTERM
Chart 15

Simulate Normal
End~-of-Job

From PDUMP

SVC 11

Type of
Partition

BG OR
UNBATCHED
FG
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