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This Program Logic Manual (PLM) is a guide
to the IBM System/360 Disk Operating
System, System Control Programs, Linkage
Editor, and Librarian; it supplements the
program listings by providing descriptive
text and flowcharts.

PREREQUISITE AND RELATED LITERATURE
Prerequisite and related publications that
will aid in the use of this manual are:

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

e IBM System/360 Disk Operating
System: System Control and System
Service Programs, Form C24-5036

e IBM Systemv360 Disk Operating
System: Supervisor and Input/Output
Macros, Form C24-5037

e IBM System/360 Disk Operating
System: System Generation and
Maintenance, Form C24-5033

e IBM System/360 Disk Operating
System: Operating Guide, Form C24-5022

Closely related publications are:

e IBM Systemv/360 Disk Operating
System: Data Management Concepts, Form
Cc24-3427

e IBM Systemv360 Disk and Tape Operating
Systems: Assembler Specifications,
Form C24-3414.

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

ORGANIZATION AND USE OF THIS PUBLICATION

This manual presents the components of the
DOS System Control Program in a logical
manner that emphasizes:

e Interrelationship of the components in
an operating system environment.

PREFACE

e Organization, function, and format of
system residence.

e Generation and function of the
supervisor control program, including
physical IOCS.

¢ Function of the system control
programs, IPL and Job Control.

e Function and interrelationship of the
Linkage Editor program and the
Librarian programs.

The first three sections provide
background material essential for an
understanding of the individual components
of the DOS System Control Program.

This manual is organized to provide
quick access to the detailed information on
the internal logic of all components of the
DOS System Control Program. Cross
referencing is provided as follows:

1. The label list, Appendix A, provides a
cross reference between the listing and
the detail (routine) level flowcharts.

2. Error messages, Appendix F, are cross
referenced to the program phase and the
detail (routine) level flowchart.

3. Program level flowcharts refer to the
detail (routine) level flowcharts.

4., Detail (routine) level flowcharts,
where applicable, refer to the program
level flowcharts.

The organization of this manual is
adaptable to the various ways in which it
will be used:

1. Sections 1 through 3 may be read as an
introduction to the DOS System Control
Program.

2. Sections 4 through 8 may be read,
either selectively or completely, for
program level concepts.

3. The reader may choose his own point of
entry into the manual based on his
individual gqualifications. Figure 1 is
an example of how the various parts of
the manual may be used in satisfying a
particular situation.



START

; ; Maintenance Why are Study

you here

Routine Level
Flowchart

Program Level
Flowchart

Choose your
Starting Point

/

Read Sections
1- 3 for Essential
Concepts Read Sections 1-7

Lobel List

\

Read Desired Program Program Level
in Section 4- 8 Flowcharts

Oriented in

YES
| Problem Area

Answer Found

NO
3
Read Sections
Routine Level 1- 3 for Essential
Flowchart Concepts if
Necessary. Read
Program Level

Discussion of
this Program in
Section 4-8.

Maintenance NOY YES Oriented in
Completed Problem Area

Request
FINISH Assistance

Figure 1. Example of PLM Usage

4 DOS System Control



STRUCTURE

This manual contains eight sections and
seven appendixes. The function of each
section and appendix is presented below.

General Information Sections

Section 1: Provides an introduction to the
IBM System/360 Disk Operating System,
System Control Programs.

Section 2: Provides information about the
organization of system residence (SYSRES).

Section 3: Provides information about
supervisor generation. This section
includes a discussion of:

1. Supervisor generation macros.

2. Common information that is referenced
from other sections, such as:

a. Supervisor storage organization
(MAP)

b. Communications region
c. Device dependent codes
d. I/0 Tables

LUB Table

PUB Table

TEB Table

JIB Table

Number in class list (NICL)
First in class list (FICL)
First on channel list (FOCL)
First available pointer (FAVP)

e. Program Information Block (PIB)

f. Disk Information Block (DIB)
Note: The background information contained
in Sections 1 through 3 is essential
for an understanding of the
individual components presented in
subsequent sections.

Program Information Sections

Sections 4 through 8 contain program level
discussions of the system control programs.
These discussions contain the following
information when applicable:

1. Program introduction

2. Interface with other programs
3. Program flow (phase to phase)
4. I/0 flow

5. Storage maps

6. Key concepts

The program level flowchart for a
specific program is located
immediately following the program
level information for that program.
In some cases, it was necessary to
group the program level flowcharts
immediately following a group of
programs. This is particularly true
in the case of the B-transients and
the A-transients in Section 4.

Note:

Section U4: Provides information about the
following programs:

1. 1Initial Program Load (IPL)
2. Job Ccontrol ($JOBCTLA)
3. Supervisor Control ($$AS$SUP1)
4. A-transients
5. B-transients
a. Foreground Initiator

b. Nonresident Attention Routine
c. Program Terminator

Section 5: Provides information about the
Linkage Editor program ($LNKEDT).

Section 6: Provides information about the
following Librarian Maintenance programs:

1. Common Liprary Maintenance program
(MAINT)

2. Automatic Condense Limits program
(MAINTCL)

3. Core Image Library Maintenance program
(MAINTC2)

4. Relocatable Library Maintenance program
(MAINTR2)

5. Source Statement Library Maintenance
program (MAINTS2)

6. Update Transient, Library-Routine, and
Foreground Directories program
($MAINEOJ)

7. Library Condense program {(MAINTCN)

8. System Reallocation program (MAINTA)



Section 7: Provides information about the
Librarian Organization program CORGZ (Copy
System program).

Section 8: Provides information about the
following Librarian Service programs:

1. Directory Service program (DSERV).

2. Relocatable Library Service program
(RSERV) .

3. Source Statement Library Service
program (SSERV).

Appendixes

Appendix A: Contains the label list for
all programs in this manual. The structure
of this appendix is as follows:

1. Labels are sequenced alphamerically
within a phase.

2. Phases are sequenced alphamerically
within a program.

3. Programs are ordered to reflect the
structure of this manual (Sections 4
through 8, IPL, Job Control,...,DSERV,
RSERV, SSERV).

A label may be cross referenced to the
detail (routine) level flowchart that
contains the label or it may contain the
notation "Listing Only." The latter
notation designates that this label does
not appear in any flowchart. However, the
comment following this label presents some
information that is not readily clear in
the listing.

Appendix B: Contains a list of flowchart
abbreviations that have been established as
standard within this manual.

Appendix C: Contains an explanation of the
flowchart symbols used in this manual.

Appendix D: Contains sample LISTIO

printouts.
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Appendix E: Contains a detailed
description of ESD processing in the
Linkage Editor program. It is to be used
as a supplement for the Linkage editor
charts RA-RJ in Appendix H.

Appendix F: Contains an error message
cross reference that identifies the program
phase(s) and the detail (routine) level
chart(s) associated with a specific error
message.

Appendix G: Definition of PIK (Program
Interrupt Key), LTK (Logical Transient
Key), RIK (Requestor I/O Key), and FIK
(Fetch I/0 Key).

Appendix H: Contains the detail (routine)
level flowcharts for all programs in this
manual. Flowchart titles, where
applicable, refer to the program level
chart associated with the detail chart. An
example of this upward cross referencing
follows:
Chart SH. Map Processor (Refer to
Linkage Editor - Chart 36)

Cross reference from the program level
chart to a detail level chart is provided
in the program level chart. Each block in
a program level chart contains a detail
chart designation in the block title line.
An example of this downward cross
referencing follows:

STMTIN

CONTROL STATEMENT READ Chart BB

‘Where: BB represents the detail level
flowchart of this routine.

[ e e e g e
e e S

It is recommended that all the
flowcharts in Appendix H be removed and
placed in a separate binder. This
procedure, if followed, provides the reader
with access to the flowcharts and the rest
of the manual with a minimum of page
turning. It also divides the manual into
two, easier to handle, parts.



PREFACE. ¢ ¢ « « o o o o o o o « o «
Prerequisite and Related Literature
Organization and Use of This

Publication. . « « « ¢« ¢ ¢« & « .« .
Structure . . . . . .« o e @ o . .
SECTION 1. INTRODUCTION. ¢« « « o« « « &
Multiprogramming . « « « « « o « « & =
Telecommunications . . . « « « . .« . .

Purpose of an Operating System . . . .

Configuration. . « « ¢ ¢« « « « « o « =
Minimum RequirementsS. . . . . . « .
Additional Features . . . « . . . .
I/70 DEeViCEeS v v o o o o o o o o o =

System I/0 Devices. . .« « « o « o -

Components . « o « ¢ ¢ ¢ ¢« o o o o o o
System Residence. . . . . . . . . .
System Control Programs (Chart 00).
Linkage Editor Program (S$LNKEDT),

Chart 00 . . . ¢« ¢ « ¢ ¢ ¢ ¢« « o &
Librarian Programs. . . . « . .
Processing Programs (Chart 00). .- .

SECTION 2: SYSTEM RESIDENCE

ORGANIZATION. ¢ ¢ ¢ ¢ o o o o o o o« =

System Residence Organization After
Generation. « .« « & ¢« 4 ¢ 4 4 4 e e
IPL ¢ ¢ 4 4 @« e« o o o o o o o« o o @
SYSTEM DIRECTORY. . « ¢ « « « o « =«

Transient Directory . « . « . . . .
Open DireCtory. . o« « « « o o o « &
Library Routine Directory . . . . .
Foreground Program Directory. . .
System Work Area (Librarian Area) .
Phase Directory . . . « . . . <« . .
Core Image Library Directory. . . .

Core Image Library. . . . . . . . .
Relocatable Library Directory . . .
Relocatable Library . « . « « « .« .
Source Statement Library Directory.
Source Statement Library. . . . . .

SECTION 3: SUPERVISOR GENERATION AND
ORGANIZATION. « & o o o o « a o o o
Supervisor Generation . . . . . . .
Organization. . . « « ¢« & & & o « .
SECTION 4: SYSTEM CONTROL PROGRAMS . .
Initial Program Load Program (IPL),

Chart 01. . . e s e s e e o o
$IPLRT2, Chart 02 . v v o v v uou .

Job Control Program. . . « « « s o o @
Program F1OW. . . ¢ ¢ « o« o o o o &

w W

23
23
24
24
24
24
24
25
25
26
27
28

31

46
46
51

71
71
75

79
79

CONTENTS

SUPERVISOR CONTROL PROGRAMS. . . . . .
Resident Supervisor Charts 12
through 17 . . . . « . . . « e .
Physical Input/Output Control
System (PIOCS) v v o « = « « « «
Physical Transient Programs
($$A)--Charts 18 through 20. . . .
Supervisor B-Type Transient
Programs {(Charts 21 through 30). .

SECTION 5: LINKAGE EDITOR PROGRAM. . .

Language Translator Modules. . . . . .
Linkage Editor Program Flow. . . . . .
Key CONCEPtS « o o o o o o o = « o « .

SECTION 6: LIBRARIAN MAINTENANCE
PROGRAMS. ¢ ¢ ¢ ¢ o o o o o o o o o =

Common Library Maintenance Program
(MAINT), Chart 39 . . . ¢« « « o o & «

Core Image Library Maintenance Program
(MAINTC2), Chart 40 . . . . . . . . .

Relocatable Library Maintenance
Program (MAINTR2), Chart 41 . . . . .

Source Statement Library Maintenance
Program Maints2, Chart 42 . . . . . .

System Reallocation Program (MAINTA),
Chart U43. o ¢ ¢ ¢ ¢ ¢« ¢ o o ¢ o o o &

Library Condense Program (MAINTCN),
Chart UU4. . . o ¢ o« ¢ ¢ o o ¢ o o o «

Set Condense Limits Program (MAINTCL),
Chart 45. . . ¢ ¢ 4« ¢ o o ¢ o o o o @

Update Sub-Directories Program
($MAINEOJ), Chart 45. . . « ¢« « o o .

SECTION 7. LIBRARIAN ORGANIZATION
PROGRAM . =« & ¢ ¢ « o o o o o o o o« o«

Copy System Program {(CORGZ), Charts 46
and 47. . .

e e o o e o o e e e o e o

SECTION 8. LIBRARIAN SERVICE PROGRAMS.

Directory Service Program (DSERV),
Chart 48. . . ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o o « &

Relocatable Library Service Program
(RSERV), Chart 49 . . . + ¢« ¢ o o o« &«

Source Statement Library Service
Program (SSERV), Chart 50 . . . . . .

.106
.125
.142
.142
.143

.146

.157

.157

.160

.162

.169

.171

.175

.177

<177

.179

.179

.184

.184

.187

.189

Contents 7



APPENDIX A. LABEL LIST . « « . « « « &
System Control Programs (Section 4). .
Linkage Editor Program (Section 5) . .

Librarian Maintenance Programs
(Section 6) . . . . . . .

Librarian Organization Programs
(Section 7) v ¢ ¢ ¢ o @« o o o o o o

Librarian Service Programs (Section 8)
APPENDIX B. FLOWCHART ABBREVIATIONS.

APPENDIX C: FLOWCHART SYMBOLS. . . . =«

8 DOS System Control

.191
.191

.231

.24y

.251
.252
.257

.260

APPENDIX D: SAMPLE LISTIO PRINTOUTS.

APPENDIX E: LINKAGE EDITOR ESD
PROCESSING. « « « « « o o o o o o &«

APPENDIX F: ERROR MESSAGE CROSS
REFERENCE o« ¢ o o o o o o « o o« o «
APPENDIX G. PROGRAM KEY DEFINITIONS.

APPENDIX H: DETAIL (ROUTINE) FLOW -
CHARTS. ¢ o « o o o o o o o o o o o

APPENDIX I: MICROFICHE INDEX
CROSS—-REFERENCE LIST. . « « « « « &

GLOSSARY & & v 4 o o o o o o o o« o« o
INDEX ¢ o' ¢ o o o o 2 - a o o o o o

.261

.263

.266

-269

270

.750

.763



Figure 1. Example of PLM Usage . . .

Figure 2. System I/O Flow. . . . . .
Figure 3. System Residence
Organization. . « .« « « « o « o o .
Figure 4. System Directory Record

FOrmats . « o o o o o o o o o o o =«

Figure 5. System Work Area Record
FOrmats « « « o« o o o o o o o o o .
Figure 6. Core Image Directory Format.
Figure 7. Core Image Library Format.

Figure 8. Relocatable Library

Directory Format. . . . . . .

Figure 9. Relocatable Library Format
Figure 10. Source Statement Library

Directory Format. . . . . . « . . .
Figure 1l. Source Statement Library

Format. . « « ¢ « ¢« ¢« ¢« ¢ o o o o .
Figure 12. Macro Functions . . . . .
Figure 13, Global Settings . . . . .
Figure l4. Supervisor Storage

Allocation. . . . . « ¢ < o . . . .
Figure 15. Supervisor Communications
Region (Part 1 of 5). . . . . . . .
Figure 15. Supervisor Communications
Region (Part 2 of 5). . . . . . . .
Figure 15. Supervisor Communications
Region (Part 3 of 5). . . . . . . .
Figure 15. Supervisor Communications
Region (Part 4 of 5). . . . . . . .
Figure 15. Supervisor Communications
Region (Part 5 o0f 5). . . . . . . .

.

Figure 16. System Control Center . .
Figure 17. I/O Table
Interrelationship . . . . . . . . .
Figure 18. PUB Table . . . . . . . .
Figure 19. LUB Table . . . . ..
Figure 20. Tape Error Block (TEB) .
Figure 21. CHANQ, LUBID, REQID Tables.
Figure 22. PIB Table (Part 1 of 2) .
Figure 22. PIB Table (Part 2 of 2) .
Figure 23. DIB Table . . . . . . . .
Figure 24. JIB Table . . . . . . . .
Figure 25. Option Tables . . . . . .
Figure 26. Device Type Codes . . .
Figure 27. Density Data. . . . . . .
Figure 28. I/0 Table for One-Device.
Figure 29. I/O Table for Two-Device

System. « « ¢ ¢ ¢ ¢ 4 e ¢ e e e e .

Figure 30. IPL Main Storage Map. . . .
Figure 31. Job Control Storage
Allocation. . . ¢ ¢ ¢ ¢« ¢ 4 ¢ o . . .
Figure 32. DOS Supervisor Calls. . . .
Figure 33. Task Selection Procedure. .
Figure 34. Supervisor Cancel Codes . .
Figure 35. Example of the CHANQ Table
Operation . .« ¢ ¢ ¢ o o o o o o o o
Figure 36. Command Control Block (CCB)
Figure 37. Channel Command Word (CCW),
Part 1 of 2 . . . ¢« ¢ ¢« ¢ ¢ o o o . .
Figure 37. Channel Command Word (CCW),
Part 2 of 2 . .+ ¢ 4 e e e e e e e
Figure 38. Program Status Word (PSW) .
Figure 39. Channel Address Word (CAW).
Figure 40. Channel Status Word (CSW) .
Figure 41. CSW Testing in I/O
Interrupt Processor . . « « o« « o o« o
Figure 42. Error Recovery Block
(ERBLOC) e &« & o s o o o o o o o o o
Figure 43. A-Transient Programs. . . .

. 38
. 39
. 40

. 41
. 42

.104
.105

.106
.107

FIGURES

Figure 45. Unit Record Devices

Supported by Device Error Recovery. . .108
Figure 46. Interface Communication

Area (For Physical Transient Phases
S$SANERRZ, S$$SANERRY, and $S$ANERRO) . . .108
Figure 47. MAP Output. . . . . « . . . .127
Figure 48. List I/O Examples for
Nonresident Attention Request . . . . .128
Figure 49. Initiator Phase Map . . . . .129
Figure 50. Terminator Phase Map. . . . .130
Figure 51. Multiprogram Main-Storage
Organization. . . . +« « « « « .« « « . 2131
Figure 52. Cancel Code Messages. . . . .13l
Figure 53. Module Phase Relationship . .142
Figure 54. Linkage Editor Storage Map

for Less than 14K Available Main

Storage . . . . . . <144
Figure 55. Llnkage Edltor Storage Map

for 14K or More Available Main

StOrage « + « ¢ + « o o o o o o « o . .145
Figure 56. Linkage Editor I/O Flow . . .146
Figure 57. Control Dictionary/Linkage

Table . + ¢ v ¢ ¢ ¢ o o« o o o o o o . 147
Figure 58. Maintenance Storage Map . . .158
Figure 59. Core Image Library

Maintenance Control Statements. . . . .1l60
Figure 60. Relocatable Library

Maintenance Control Statements. . . . .162
Figure 61. Module in the Relocatable
Library « ¢ o « o o« o o o o +« o« o o+ o 2163
Figure 62. Relocatable Format of ESD
RECOXAS « « &+ ¢« ¢ o o o o o o o« o« « « o164
Figure 63. Relocatable Format of TXT
RECOXAS « « & « o « o o o o o o « o« o o165
Figure 64. Relocatable Format of RLD
ReCOXAS v v ¢ « o « o o o o o « « o« « 2166
Figure 65. Calculation of ESID

Numbers in MAINTR2. . . +. «. « « « . . .1l67
Figure 66. Source Statement Library
Maintenance Control Statements. . . . .169
Figure 67. Book Header Card Formats. . .1l69
Figure 68. Reallocation Control

Statements. . . . .« . . . 171
Figure 69. MAINTA Reallocatlon Table . 172
Figure 70. Method Used by MAINTA to
Reallocate SYSRES . . . . « « « « . o .173
Figure 71. Condense Control

Statements. . . . . . ..o ¢ ¢ . . . . 175
Figure 72. CORGZ Storage Map . . . . . .1l79
Figure 73. CORGZ I/O Flow. . . . . . . .180
Figure 74. Copy Statement Formats. . . .181
Figure 75. DSERV Control Statements. . .184
Figure 76. System Status Report. . . . .185
Figure 77. RSERV Control Statements. . .187
Figure 78. DFB Format. . . . . . 2194
Figure 79. Phase-Vector Table Entry

Format. . . . . e e e e e e e e . 2197
Figure 80. PERIDA Layout . e . . 4232
Figure 8l1. Last In-First Out LlSt (LIFO) 232
Figure 82. Linkage Editor Map. . . . . .241
Figure 83. Description of Flow Chart
SYmMbOLS v & & &« &« o o o s o « « o + o 4260
Figure 84. Sample LISTIO Printouts

(Part L of 2) . . ¢ « ¢« o o . . . . .261
Figure 84. Sample LISTIO Prlntouts

(Part 2 of 2) . . . . . e e . . 4262
Figure 85. Description of ESD

ProcessinNg. « « « o« o o o o o o o o o« 4263

Figures 9



CHARTS

Chart 00. System Program Flow . . . .
Chart 0l1. Initial Program Load
(SSASTIPL1) . «¢ ¢ v o o o o o o « o o =
Chart 02. Initial Program Load
(SIPLRT2) « « « o o« s o o o o o o o &
Chart 03. Job Control ($JOBCTLA) Root
PhaSe€ ¢« o« o o o o o o o o o o o o o =
Chart O4. Job Control ($JOBCTLD)
Statement Processor (Part 1 of 2) . .
Chart 05. Job Control ($JOBCTLD)
Statement Processor (Part 2 of 2) . .
Chart 06. Job Control ($JOBCTLG)
Statement Processor (Part 1 of 3) . .
Chart 07. Job Control ($JOBCTLG)
Statement Processor (Part 2 of 3) . .
Chart 08. Job Control ($JOBCTLG)
Statement Processor (Part 3 of 3) . .
Chart 09. Job Control ($JOBCTLJ)
Statement Processor (Part 1 of 3) . .
Chart 10. Job Control ($JOBCTLJ)
Statement Processor (Part 2 of 3) . .
Chart 11. Job Control ($JOBCTLJ)
Statement Processor (Part 3 of 3) . .
Chart 12. Supervisor General Entry,
General Exit, and Processor Exit. . .
Chart 13. Resident Attention Routine.
Chart 14. SVC Interrupt Processor,
General Cancel, and Fetch . . . . . .
Chart 15. I/O Interrupt Processor and
Channel Scheduler . . . . « e .
Chart 16. Program Check and External
Interrupt Routines. . . . . .
Chart 17. Unit Check, Res1dent ERP
and Quiesce I/O Routines. . . . . . .
Chart 18. Physical Transients ERP . .
Chart 19. Physical Transients Message
Writer. o o o ¢ o o o o o o o o o o «
Chart 20. Physical
Transients—-Physical Attention
ROULINE <« +¢ v & o o o o « « o o o o «
Chart 21. Logical Transient Root
PhaSe .« o ¢ o« ¢ o o o o o o o o o o =
Chart 22. Logical Transient
Foreground Initiator (Part 1 of 2). .
Chart 23. Logical Transient
Foreground Initiator (Part 2 of 2). .
Chart 24. ILogical Transient
Nonresident Attention Routines (Part
o )
Chart 25. Logical Transient
Nonresident Attention Routines (Part
20 2) 4@ 4o v ¢ 4 4 e e s e o e o &

Chart 26. Logical
Transient--Terminator (Part 1 of 5) .
Chart 27. Logical
Transient--Terminator (Part 2 of 5) .
Chart 28. Logical
Transient--Terminator (Part 3 of 5) .
Chart 29. Logical
Transient--Terminator (Part 4 of 5) .
Chart 30. Logical
Transient--Terminator (Part 5 of 5) .

10 DOS System Control

. 22
. 74
. 78
. 81
. 82
. 83
. 84
. 85
. 86
. 87
. 88
. 89

.116
.117

.118
.119
.120

.121
.122

.123

124
.132
.133

.134

.135

.136
.137
.138
.139
.140

<141

Chart 31. Linkage
Editor - Initialization Phase
(SLNKEDT) « « o « « o o o o o o « o «
Chart 32. Linkage Editor - ESD
Processing Phase ($LNKEDTO) . . . . .
Chart 33. Linkage Editor - TXT, REP,
RLD, and END Processing Phase
($LNKEDT2). . . . . .
Chart 34. Linkage Edltor - Control
Statement (INCLUDE, PHASE and ENTRY)
Scan and Processing Phase ($SLNKEDT4) .
Chart 35. Linkage Editor - End of
Control Statement Processing Phase
(SLNKEDT6) . . . . . . . .
Chart 36. Linkage Edltor - Prlnt Map
Phase (SLNKEDT8). . . « . . « e e .
Chart 37. Linkage Editor - Pass 2 RLD
and Terminal Processing Phase
(SLNKEDTA). « « « o« « « o o .« e
Chart 38. Linkage Edltor - Catalog
Core Image Directoyy Phase ($LNKEDTC)
Chart 39. Common Library Maintenance
Program (MAINT) . ¢« ¢ o « « o o o o «
Chart 40. Core Image Library
Maintenance Program (MAINTC2) . . . .
Chart 41. Relocatable Library
Maintenance Program (MAINTR2) . . . .
Chart 42. Source Statement Library
Maintenance Program (MAINTS2) . . . .
Chart 43. System Reallocation Program
(MAINTA) e ¢ o o o o o o o o o o o o @
Chart 44. Library Condense Program
(MAINTCN) &« v ¢ ¢ ¢ o o o o o o« o o =
Chart 45. Update Directory and Set
Condense Limit Programs ($MAINEOJ and
MAINTCL) e « o o o o o o o o o o o o =
Chart 46. Copy System Program
(CORGZ), Part 1 of 2. . .
Chart 47. Copy System Program
(CORGZ), Part 2 Oof 2. v o o« ¢ o o« o
Chart 48. Directory Service Program
(DSERV) @ ¢ v 4 o o o o o o o o o o @
Chart 49. Relocatable Library Service
Program (RSERV) . . . . « e e e
Chart 50. Source Statement lerary
Service Program (SSERV) . . .
Chart AA. BOOTSTRAP-- $$A$IPLA Refer
to IPL, Chart 01l. . « ¢ ¢ o« o« o o o« =«
Chart AB. Clear Storage and Load
Supervisor-- $$ASIPL2; Refer to IPL,
Chart 01l. . ¢ « ¢ ¢ o« o ¢ o = . o o @
Chart AC. Build Two Device System
(Part 1 of 2)- $3ASIPL2 ; Refer to
IPL, Chart 01 . ¢« ¢ ¢ ¢ o o « o o« o =«
Chart AD. Build Two Device System
(Part 2 of 2)- $S$ASIPL2 ; Refer to
IPL, Chart 01 . . . . . e o o

Chart AE. Move I/0 Tables-— $$A$IPL2,
Refer to IPL, Chart 01. . . e o e e
Chart AF. Build PUB Table-- $$A$IPL2,

Refer to IPL, Chart 01. . . . « . .« .
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Chart AG. Common Move Subroutine--
$$A$1IPL2; Refer to IPL, Chart 01. . . .276
Chart AH. Update Disk Address--

$$A$IPL2; Refer to IPL , Chart 01 . . .277
Chart AJ. Initialization and Read

Control Cards—-- $IPLRT2; Refer to

IPL, Chart 02 . . ¢ ¢ o o o « o o « « 2278
Chart AK. Eyvaluate Control Statement

and Check Time of Day-- $IPLRT2;

Refer to IPL, Chart 02. . . . . . . . .279
Chart AL. Assign SYSRES and SYSLOG--
$IPLRT2; Refer to IPL, Chart 02 . . . .280
Chart AM. Move I/O Tables to Low Main
Storage-—- S$IPLRT2; Refer to IPL,

Chart 02. . . +4 ¢ & o ¢ « « o « « « « 281
Chart AN. Add a Device-- $IPLRT2;

Refer to IPL, Chart 02. . . . . . . . .282
Chart AP. Delete a PUB-- S$IPLRT2;

Refer to IPL, Chart 02. . . . . « . . .283
Chart AQ. Date and Time Subroutines--
$IPLRT2; Refer to IPL, Chart 02 . . . .284
Chart AR. BAnalyze Device Type--

$IPLRT2; Refer to IPL, Chart 02 . . . .285
Chart AS. Update FOCL and LUB Entry--
$IPLRT2; Refer to IPL, Chart 02 . . . .286
Chart AT. Check Device Assignment and
Convert Decimal to Hexadecimal--

S$IPLRT2; Refer to IPL, Chart 02 . . . .287
Chart AU. Build PUB Table-- $IPLRT2;

Refer to IPL, Chart 02. . . . . . . . .288
Chart AV. Find PUB and Test Delimiter
Subroutines-- $IPLRT2; Refer to IPL,

Chart 02. . . o o o o « o = o o « « « 2289
Chart AW. Reorder MPX Channel LUB's

and PUB's and 1052 I/0 Subroutines --
SIPLRT2; Refer to IPL, Chart 02 . . . .290
Chart AX. Set Job Control Flags--

$IPLRT2; Refer to IPL, Chart 02 . . . .291
Chart AY. Allocate Main Storage
Subroutine-- $IPLRT2; Refer to IPL,

Chart 02. ¢ o ¢ ¢ o o o o o o o o o « 4292
Chart BA. Initialization-- $JOBCTLA;

Refer to Job Control, Chart 03. . . . .293
Chart BB. Control Statement Read

$JOBCTLA; Refer to Job Control, Chart

03. 4 o o o o o o o o o o o o « o o « 2294
Chart BC. Phase Vector Table Lookup--
$JOBCTLA; Refer to Job Control, Chart

03. ¢ & o o o « o o a o s o o o o o o 2295
Chart BD. Subroutine-- $JOBCTLA

(DSKINT); Refer to Job Control, Chart

03. o o o o o o o o e o o o a s o o o 296
Chart BE. Subroutines-- $JOBCTLA

(LOGOUT, MSGOUT, LSTOUT, and CHKCNT) ;
Refer to Job Control, Charts 03-11. . .297
Chart BF. Subroutines-- $JOBCTLA

(SCANR1, SCANR2, and SCANR3); Refer

to Job Control Charts 03-11 . . . . . .298
Chart BG. Subroutines-- $JOBCTLA

(RDSTMT, LOGCHK); Refer to Job

Contxrol, Charts 03-11 . . . . . « . « .299
Chart BH. Subroutine-- $JOBCTLA

(EXCPRG) (Part 1 of 2); lefer to Job
Control, Charts 03-11 . . . . . . . . .300
Chart BJ. Subroutine-- $JOBCTLA

(EXCPRG) (Part 2 of 2); Refer to Job
Control, Charts 03-11 . . . . . . . . .301

Chart BK. Subroutines-- $JOBCTLA
(MTNCNT, CHKASG, CHKASG3); Refer to
Job Control, Charts 03-11 . . . . . .

Chart BL. Error Routines-- $JOBCTLA
(ATNCUU, NOEERR, OERRTN, RNAERR,
NVSERR, and ERRRTN); Refer to Job
Control, Charts 03-11 . . . . .« . . .

Chart BM. UNA Statement Processor--
$JOBCTLD; Refer to Job Control, Chart
05. & 4 4 o o o o o o o o a o o o« o

Chart BN. CLOSE Statement Processor--
$JOBCTLD; Refer to Job Control, Chart

05. . « « . . . « e e « e e .

Cnart BP. LISTIO Statement Processor-
$JOBCTLD Scan and Terminate Routines
(Part 1 of 5); Refer to Job Control,
Chart 05. . & o o o ¢ o o « a « « o« «

Chart BQ. LISTIO Statement Processor-
SJOBCTLD (SYS, PROG, Fl1l, F2, or ALL
Operand Routine; Part 2 of 5) Refer
to Job Control, Chart 05. . . . . . .

Chart BR. LISTIO Statement Processor-
$JOBCTLD UNIT Operand Routine (Part 3
of 5); Refer to Job Control, Chart 05

Chart BS. LISTIO Statement Processor-
$JOBCTLD (CUU or SYSXXX Operand
Routine; Part 4 of 5); Refer to Job
Control, Chart 05 . . . . . . ¢ ¢ o«

Chart BT. LISTIO Statement Processor-
$JOBCTLD (UA and Down Operand
Routines; Part 5 of 5) Refer to Job
Control, Chart 05 . . . . . . . « . .

Chart BU. DVCDN Statement Processor-
$SJOBCTLD (Part 1 of 3); Refer to Job
Control, Chart 05 . . ¢ & ¢ o o o « &«

Chart BV. DVCDN Statement Processor-
$JOBCTLD (Part 2 of 3); Refer to Job
Control, Chart 05 . . . . &« ¢« &« &« o« &

Chart BW. DVCDN Statement Processor-
$JOBCTLD (Part 3 of 3); Refer to Job
Control, Chart 05 . . ¢ & ¢ o ¢ o o« «

Chart BX. DVCUP Statement Processor--
SJOBCTLD; Refer to Job Control Chart
05¢ ¢ ¢ o o o o o o o a o a o o o o =

Chart BY. ASSGN Statement Processor-
$JOBCTLD (Scan and Check First and

Second Operand; Part 1 of 10); Refer
to Job Control, Chart O4. . . . . . .
Chart BZ. ASSGN Statement Processor-
$JOBCTLD (Cross Assignment
Verification); (Part 2 of 10): Refer
to Job Control, Chart O4. . . . . . .
Chart CA. ASSGN Statement Processor-
$JOBCTLD (Verify and Store UA or IGN
Assignment; (Part 3 of 10); Refer to
Job Control, Chart 04 . . . . « . .
Chart CB. ASSGN Statement Processor-
$JOBCTLD (Complete Scan of Operands;
Part 4 of 10); Refer to Job Control,
Chart Ob. . . o ¢ o o o o o« o o o o @
Chart CC. ASSGN Statement Processor-
$JOBCTLD (Final Verification for
Normal Assignment; Part 5 of 10);
Refer to Job Control, Chart O4. . . .
Chart CD. ASSGN Statement Processor-
$JOBCTLD (Make Normal Standard
Assignment; Part 6 of 10); Refer to
Job Contxol, Chart 08 . . « ¢ « « o« &

Charts

.302

.303

.304

.305

.306

.307

.308

.309

.310

.311

.312

.313

.314

.315

.316

.317

.318

.319

320

11



Chart CE. ASSGN Statement Processor-
$JOBCTLD (Make Normal Temporary

Assignment; Part 7 of 10); Refer to
Job Control, Chart 04 . . . . . . . .
Chart CF. ASSGN Statement Processor-

$JOBCTLD (Make Alternate Assignment;
Part 8 of 10); Refer to Job Control,
Chart OUb. . . & ¢ ¢ o o« o ¢ o o o o =
Chart CG. ASSGN Statement Processor-
$JOBCTLD (Terminate Assignment and
Open Files--Part 1 of 2); Refer to
Job Control, Chart 04 (Part 9 of 10).
Chart CH. ASSGN Statement Processor-
$JOBCTLD (Terminate Assignment and
Open Files--Part 2 of 2); Refer to
Job Control, Chart 04 (Part 10 of 10)
Chart CJ. RESET Statement Processor-
$JOBCTLD (Part 1 of 2); Refer to Job
Control, Chart 05 . . ¢ ¢ &« ¢ o o o &
Chart CK. RESET Statement Processor-
$JOBCTLD (Part 2 of 2); Refer to Job
Control, Chart 05 . . . . . . « e .
Chart CL. Subroutine-- $JOBCTLD
(CLOSE8); Refer to Job Control,
Charts OU4, 05 ¢« ¢ o ¢ o« o o« o o o « «
Chart CM. Subroutines-- $JOBCTLD
(TXCUU, TXCUU3, HEXCON and CLOSE1l);
Refer to Job Control, Charts 04, 05 .
Chart CN. Subroutines-- $JOBCTLD
(SCNLUB, SCNJIB, and 1HKOPN); Refer
to Job Control, Charts 04, 05 . . . .
Chart CP. Subroutines-- $JOBCTLD
(DVCDN3, UNPA, UNPAl1l, and UNAENT) ;
Refer to Job Control, Charts 04, 05 .

Chart CQ. Subroutines-- $JOBCTLD
(SKIPLN, OUTPUT, OUTPUTS, and
OUTPUT1) ; Refer to Job Control,

Charts 04, 05 . . . .« « &« o« e e
Chart CR. Subroutines-- $JOBCTLD
(GETLAN, INITL, CHKRNG, and NUMCON) ;
Refer to Job Control, Charts 04, 05 .
Chart CS. Subroutine-- $JOBCTLD
(SYSXXX); Refer to Job Control,
Charts 04, 05 . . . « « « . . e e .
Chart CT. Subroutines-- $JOBCTLD
(EXCP, EXCPROG, EXCPROG1l, and
SVCBTRANS) ; Refer to Job Control,
Charts OU4, 05 . &« ¢ ¢« o o o o o o o @
Chart CU. Subroutines-- $JOBCTLD
(RSTSTD, and GETJIB) ; Refer to Job
control, Charts 04, 05. . . . « « . .
Chart CV. Subroutine-- $JOBCTLD
(SFPPE; Part 1 of 3); Refer to Job
Control, Charts 04, 05. . . . . . . .
Chart CW. Subroutine-- $JOBCTLD
(SFPPE; Part 2 of 3); Refer to Job
Control, Charts 04, 05. . « « « « o
Chart CX. Subroutine-- $JOBCTLD
(SFPPE; Part 3 of 3); Refer to Job
Control, Charts 04, 05. . . . . . . .
Chart CY. Error Routines-- $JOBCTLD
(ILUS, INDVTP, TXCUU1l+8, IVDS, SFNC,
TIAERR, CNIOAG, FNIOAG, NOMRJB,

ASSGN43, and ERRRTN); Refer to Job
Control, Charts 04, 05. . . .
Chart DA. CANCEL, and STOP Statement

Processors-- S$JOBCTLG; Refer to Job
Control, Charts 07, 08. . . « &« « «
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Chart DB. EOJ (/&) Statement
Processor- $JOBCTLG (Part 1 of 2);
Refer to Job Control, Chart 07. . . .

Chart DC. EOJ (/&) Statement
Processor- $JOBCTLG (Part 2 of 2);
Refer to Job Control, Chart 07. . . .

Chart DD. EXEC Statement Processor-
SJOBCTLG (Part 1 of 4); Refer to Job
control, Chart 08 . . . . i

Chart DE. EXEC Statement Processor-
$JOBCTLG (Part 2 of 4); Refer to Job
Control, Chart 08 . ¢« ¢ 4 o« o« o o o &«

Chart DF. EXEC Statement Processor-
$JOBCTLG (Part 3 of 4); Refer to Job
Control, Chart 08 . . ¢ &« « ¢« « o o &

Chart DG. EXEC Statement Processor-
SJOBCTLG (Part 4 of 4); Refer to Job
Control, Chart 08 . ¢« ¢« ¢« o « o « o« &

Chart DH. PAUSE, LOG and NOLOG
Statement Processors-- $JOBCTLG;
Refer to Job Control, Chart 08. . . .

Chart DJ. OPTION Statement Processor-
$JOBCTLG (Part 1 of 3); Refer to Job
Control, Chart 06 . <« « ¢ « « o « o «

Chart DK. OPTION Statement Processor-
$JOBCTLG (Part 2 of 3); Refer to Job
Control, Chart 06 . +. . « « ¢ o « o

Chart DL. OPTION Statement Processor-
$JOBCTLG (Part 3 of 3); Refer to Job
Control, Chart 06 . . ¢« o« « « « o o &

Chart DM. ALLOC Statement Processor-
$SJOBCTLG (Part 1 of 3); Refer to Job
control, Chart 08 . ¢« « & « o o o o «

Chart DN. ALLOC Statement Processor-
$JOBCTLG (Part 2 of 3); Refer to Job
Control, Chart 08 . . &« ¢ o« « o o o «

Chart DP. ALLOC Statement Processor
(Part 3 of 3) and MAP Statement
Processor-- $JOBCTLG; Refer to Job
Control, Chart 08 . . . . « « « « «

Chart DQ. JOB Statement Processor-
SJOBCTLG (Part 1 of 2); Refer to Job
control, Chart 07 . ¢ o « o o« o « o «

Chart DR. JOB Statement Processor-
SJOBCTLG (Part 2 of 2); Refer to Job
Control, Chart 07 . . . . . . e o e

Chart DS. Subroutines-- $JOBCTLG
(OPNLNK, RSTLAD, CHKLNK, IOROUT, and
GTMXHN) ; Refer to Job Control, Charts
0608 « & & ¢ « o o o o o o o o« o o @

Chart DT. Subroutines-- $JOBCTLG
(RASCAN, LUBSCN, GETPUB, and JIBSCN);
Refer to Job Control, Charts 06-08. .

Chart DU. Subroutines-- $JOBCTLG
(SCNINT, and UASCAN); Refer to Job
Control, Charts 06-08 . . . . . .« .

Chart DV. Subroutines=- $JOBCTLG
(GETIME, TIMOUT, RSTASG, and RSPASG);
Refer to Job Control, Charts 06-08. .

Chart DW. Subroutine-- $JOBCTLG
(LBLOUT); Refer to Job Control,
Charts 06-08. . « « . « o o o

Chart DX. Subroutines-- $JOBCTLG
(CNVBCD, CHGSTT, STUCRL, STUSPC, and
STUFIU); Refer to Job Control, Charts
0608 v ¢« « o« 2 o« o o o o o o o o o @
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Chart DY.
(LAXERR,
OTSERR,

Error Routines-- $JOBCTLG
PNPERR, NDTERR, NVAERR,
and LANERR); Refer to Job
control, ‘Charts 06-08 . . . . . . . .
Chart EA. RELSE, and HOLD Statement
Processors—— $JOBCTLJ; Refer to Job
Control, Chart 11 . . . <« « « « « « &
Chart EB. UCS Statement Processor-
$JOBCTLJ (Part 1 of 2); Refer to Job
Control, Chart 11 . . . ¢« ¢ « o« o« « &
Chart EC. UCS Statement Processor-
$JOBCTLJ (Part 2 of 2); Refer to Job
control, Chart 11 . . « o« « « o « « &
Chart ED. ACTION, and INCLUDE '
Statement Processors-- $JOBCTLJ;
Refer to Job Control, Chaxt 09. . . .
Chart EE. MTC Statement Processor--
$JOBCTLJ; Refer to Job Control, Chart
09: & 4 4 4 e 4 o o o e o o e o o o
Chart EF. LBLTYP, and VOL Statement
Processors—-- $JOBCTLJ; Refer to Job
Control, Chart 10 . . . <« & &« « « o«
Chart EG. DLAB Statement Processor--
SJOBCTLJ; Refer to Job Control, Chart
100 @ ¢ @ ¢ e o o o e o s o o o o o
Chart EH. XTENT Statement Processor-
$JOBCTLJ (Part 1 of 2); Refer to Job
Control, Chart 10 . . . . .« . . « . .
Chart EJ. XTENT Statement Processor-
$JOBCTLJ (Part 2 of 2); Refer to Job
Contxol, Chart 10 . . « ¢« « « ¢« « o« &
Chart EK. TPILAB, and DATE Statement
Processors—-- $JOBCTLJ; Refer to Job

Control, Charts 09, 10. . . <« . . . .
Chart EL. SET Statement Processor--
$JOBCTLJ; Refer to Job Control, Chart
09. ¢ ¢ o o o o o o « o o a a o o o«
Chart EM. UPSI Statement Processor—-
SJOBCTLJ; Refer to Job Control, Chart
09:. @ o o o @ o o o o s o o 2 o o o
Chart EN. RSTRT Statement Processor--
$JOBCTLJ; Refer to Job Control, Chart
09. ¢ ¢ ¢ 4 o o o o o o @ o o o o o @
Chart EP. Subroutines-- $JOBCTLJ

(LBLOUT, and CONCAT); Refer to Job

contxol, Charts 09-11 . . . ¢ « o« « &
Chart EQ. Subroutines-- $JOBCTLJ
(TXCUU, HEXCON, and CNUNCO); Refer to

Job Control, Charts 09-11 . . . . . .
Chart ER. Subroutines-- $JOBCTLJ
(UPDSAV, LNKOUT, NUMCON, and GTMXHN) ;
Refer to Job Control, Charts 09-11. .
Chart ES. Subroutines-- $JOBCTLJ
(DOP34, XTOP12, XTOP34, and BINCON);
Refer to Job Control, Charts 09-11. .
Chart ET. Error Routines-- $JOBCTLJ
(NDTERR, NLUERR, DNEERR, NDSERR,
INAERR, NLSERR, LAXERR, and OTSERR);
Refer to Job Control, Charts 09-11. .
Chart EV. Initialize and Return to
Fetching Routine-- $3BLSTIO; Refer to
Job Control, Chart 05 . . . « « .« . .
Chart EW. Build Printline in Workarea
Subroutine-- $$BLSTIO (PUIF); Refer
to Job Control, Chart 05. . . . . . .
Chart EX. Identify the LISTIO Operand
Subroutine-- $$BLSTIO (FNDARG); Refer
to Job Control, Chart 05. . . . . . .
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Chart EY. Build Header Subroutines--
$$BLSTIO (PSHRTN, and LHRTN); Refer
to Job Control, Chart 05. . . . . . .

Chart EZ. Build Print Line
Subroutines-- $$BLSTIO (SULB, and
SEUOB); Refer to Job Control, Chart
05 @ ¢« ¢ o o o o o o @ s s o s o o =

Chart FA. SUPVR Macro-- General
Entry; Refer to Supervisor, Chart 12.

Chart FB. FOPT Macro-- General
Cancels and Program Check without
User PC Routine; Refer to Supervisor,
Charts 14 and 16. . . . .

Chart FC. FOPT Macro——General Cancel
Subroutine; Refer to Supervisor,
Chart 18. . « v & & ¢ o o« o « o o « «

Chart FD. FOPT Macro-- General Exits;
Refer to Supervisor, Chart 12 . . . .

Chart FE. FOPT Macro-- General Entry;
Refer to Supervisor, Chart 16 . . . .

Chart FF. SGTCHS Channel Scheduler
(Part 1 of 3); Refer to Supervisor,
Chart 15. ¢ o o o o o « o« o « o o o @

Chart FG. SGTCHS Channel Scheduler
(Part 2 of 3); Refer to Supervisor,
Chart 15. ¢ o o o o« o o o o o o o o« «

Chart FH. SGTCHS Channel Scheduler
(Part 3 of 3); Refer to Supervisor,
Chart 15. ¢ ¢ ¢ &« ¢ ¢« o o o @ « « « «

Chart FJ. SGTCHS Start I/0-- No '
Options; Refer to Supervisor, Chart
150 @ 4 6 4 4 4 e e e 4 e e e e e

Chart FK. SGTCHS Start I/0-- Maximum
Options (Part 1 of 3); Refer to
Supervisor, Chart 15. . . . . « o

Chart FL. SGTCHS Start I/0-- Max1mum
Options (Part 2 of 3); Refer to
Supervisor, Chart 15. . . . . « e .

Chart FM. SGTCHS Start I/0-- Max1mum
Options (Part 3 of 3); Refer to

Supervisor, Chart 15. . . « . « . . .
Chart FN. SGTCHS Macro-- 1I/0
Interrupt (Part 1 of 5); Refer to
Supervisor, Chart 15. . . . . . . . .
Chart FP. SGTCHS Macro-- 1I/0
Interrupt (Part 2 of 5); Refer to

Supervisor, Chart 15. . . . . . . . .
Chart FQ. SGTCHS Macro-- I/0
Interrupt (Part 3 of 5); Refer to

Supervisor, Chart 15. . « . <« « « o«
Chart FR. SGTCHS Macro-- I/0
Interrupt (Part 4 of 5); Refer to

Supervisor, Chart 15. . . . . . <« . .
Chart FS. SGTCHS Macro-- I/0
Interrupt (Part 5 of 5); Refer 1lo
Supervisor, Chart 15. . . . . . . . .
Chart FT. SGUNCK Macro-- Unit Check
Routine Entries; Refer to Supervisor,
Chart 17. ¢ ¢ ¢ o o o o o o « o « o
Chart FU. SGUNCK Macro-- Unit Check
Routine Build Error Queue Entry;
Refer to Supervisor, Chart 17 . . . .
Chart FV. SGUNCK Macro Error Recovery
Exits (Part 1 of 2); Refer to
Supervisor, Chart 17. . . . . « o .
Chart FW. SGUNCK Macro Error Recovery
Exits (Paxrt 2 of 2); Refer to
Supervisor, Chart 17. . . « . . . . .
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Chart FX. SGUNCK Macro-- DEQUER and
RSTREG Subroutines; Refer to
Supervisor, Chart 17. « « « « o « « «

Chart FY. SGUNCK Macro-- Error Start
I/0 Subroutine; Refer to Supervisor,
Chart 17. ¢« o o« o o o o« o o o o o «

Chart FZ. SGUNCK Macro-- Quiesce 1/0
Task; Refer to Supervisor, Chart 17 .

Chart GA. SGDFCH Macro-- Fetch with
MPS Option (Part 1 of 3); Refer to
Supervisor, Chart 14. . . . .

Chart GB. SGDFCH Macro—- Fetch w1th
MPS Option (Part 2 of 3), Refer to
Supervisor, Chart 14. . . . . . .

Chart GC. SGDFCH Macro-- Fetch w1th
MPS Option (Part 3 of 3); Refer to
Supervisor, Chart 14. . . . e s o o

Chart GD. SGDFCH Macro-- Fetch with
Batch Only Option (Part 1 of 2);

Refer to Supervisor, Chart 14 . . .

Chart GF. SGDFCH Macro-- Fetch w1th
Batch Only Option (Part 2 of 2);

Refer to Supervisor, Chart 14 . . . .

Chart GG. SGDFCH Macro-READUPDT and
RSTPUB Subroutine; Refer to
Supervisor, Chart 14. . . . . . . .

Chart GH. SGSVC Macro-- SVC Interrupt
Handler; Refer to Supervisor, Chart
Abd. ¢ ¢ ¢ o o o o o o s s s o o o o @

Chart GJ. SGSVC Macro-- SVC's 1, 5,
12, and 13; Refer to Supervisor, Chart
L. v 6 6 ¢ e o o o o o o o o o o o @

Chart GK. SGSVC Macro-- SVC's 2 and
11 with MPS Option; Refer to
Supervisor, Chart 14. . . . . . . .

Chart GL. SGSVC Macro-- SVC's 2 and
11 with Batch Only Option; Refer to
Supervisor, Chart 14. . . . . « o e

Chart GM. SGSVC Macro-- SVC's 3, 4,
and 7; Refer to Supervisor, Chart 14.

Chart GN. SGSVC Macro--SVC's 8, 9,
and 10; Refer to Supervisor, Chart 14

Chart GP. SGSVC Macro--SVC's 22, 23,
24, and 26; Refer to Supervisor,

.Chart 1U4. « o« ¢« o o« o o o o = .

Chart GQ. SGSVC Macro-- Program Check
Interrupt, SVC's 17 and 18; Refer to
Supervisor, Chart 14. . . . . . . .

Chart GR. SGSVC Macro-- Program Check
Interrupt; Refer to Supervisor, Chart
16e 4o ¢ ¢ o e o o 4 e e o o e o o o

Chart GS. SGSVC Macro-- External
Interrupt with User OC or IT
Routines; Refer to Supervisor, Chart
16c & v ¢ o o o o o o o e o e o o o

Chart GT. SGSVC Macro-- External
Interrupt Subroutines; Refer to
Supervisor, Chart 16. . . . « « .« « .

Chart GU. SGSVC Macro-- Program Check
Interrupt; Refer to Supervisor, Chart
B, v v 6 v e o o o o e o s o o o o @

Chart GV. SGDSK Macro-Resident Disk
Error Recovery (Part 1 of 2); Refer
to Supervisor, Chart 17 . . . . . .

Chart GW. SGDSK Macro-- Resident DlSk
Error Recovery (Part 2 of 2); Refer
to Supervisor, Chart 17 . . . . « < .
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Chart GX. SGTCON Macro-- Resident
Attention and SVEREG-VLDADR
Subroutines; Refer to Supervisor,
Chart 13. ¢ o ¢ o ¢ o o o o o o s o =

Chart GY. SEND Macro-- LTA Subroutine

Chart HA. ERP Monitor (Part 1 of 2);
($SANERRA) ; Refer to Supervisor,
Chart 18. .« o« o o o o o o s o o o o =

Chart HB. ERP Monitor (Part 2 of 2;
$SANERRA) ; Refer to Supervisor, Chart
18c o ¢ o 2 o o o s o o o e s e o o

Chart HC. 2311 Nonresident ERP (Part

1 of 2) $S$ANERRB;Refer to Supervisor,
Chart 18. ¢ ¢ o« o ¢ e o o o o o o o «
Chart HD. 2311 Nonresident ERP (Part
2 of 2) $3$ANERRB; Refer to
Supervisor, Chart 18. . . . . . . .
Chart HE. 2400 ERP-- Error Ana1y51s
and Selected Errors (Part 1 of 2)
$$ANERRD; Refer to Supervisor, Chart
18c ¢ 4 4 o o o 28 o o s ® s o o o @
Chart HF. 2400 ERP-- Error Analysis
and Selected Errors (Part 2 of 2)
$SANERRD; Refer to Supervisor, Chart
18 v 4 ¢ o o o o o @« s 2 o s o o o o
Chart HG. 2400 ERP Selected Errors
(Part 1 of 3) $SANERRE; lefer to
Supervisor, Chart 18. . . . . . e .
Chart HH. 2400 ERP Selected Errors
(part 2 of 3) $S$ANERRE; Refer to
Supervisor, Chart 18. . . . . . . o
Chart HJ. 2400 ERP Selected Errors
(Part 3 of 3) $3SANERRE; Refer to
Supervisor, Chart 18. . . . .
Chart HK. 2400 ERP Data Check (Part 1
of 3) $SANERRF; Refer to Supervisor,
Chart 18. ¢ ¢ ¢ o ¢ ¢ o« o o o o o @
Chart HL. 2400 ERP Data Check (Part
of 3) S$SANERRF; Refer to Supervisor,
Chart 18. . «¢ & ¢ & ¢« « ¢ o o o « «
Chart HM. 2400 ERP Data Check (Part 3
of 3) $S$ANERRF; Refer to Supervisor,
Chart 18. o ¢ o « o ¢ o o o o o o o «
Chart HN. 2321 ERP Error Analysis
(Part 1 of 3) $S$ANERRG; Refer to
Supervisor Chart 18 . « ¢« o« & « o o &
Chart HP. 2321 ERP Error Analysis
(Part 2 of 3) $SANERRG; Refer to
Supervisor, Chart 18. . . « « « « . =«
Chart HQ 2321 ERP Error Analysis
{(Part 3 of 3) $S$ANERRG; Refer to
Supervisor, Chart 18. . . . . . . o
Chart HR. 2321 ERP Track Condltlon
Check {($S$ANERRH); Refer to
Supervisor, Chart 18. . . . . . . . .
Chart HS. 2321 ERP-- Data
Check/Missing Address Marker
($SANERRI); Refer to Supervisor,
Chart 18. . ¢ 4 & o ¢ o o o « o o o «
Chart HT. 2321 ERP-- NRF/Missing
Address Marker, NRF/Seek Check (Part
1 of 2) $$ANERRJ; Refer to
Supervisor, Chart 18. . . . . . . . .
Chart HU. 2321 ERP NRF/Missing
Address Marker, NRF/Seek Check (Part
2 of 2) $S$ANERRJ; Refer to
Supervisor, Chart 18. . . . . . . . .
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Chart HV. 2321 ERP--Continuation of
$SANERRJ ($$SANERRK); Refer to
Supervisor, Chart 18. . . . . . . . .

Chart JA. Message Writer-- Determine
Action Type and Targets; $$ANERRM;
Refer to Supervisor, Chart 19 . . . .

Chart JB. Message Writer—-- Determine
Oownership (Part 1 of 2; $$ANERRN;
Refer to Supervisor Chart 19. . . . .

Chart JC. Message Writer—-- Deterniine
Ownership (Part 2 of 2) $$ANERRN;
Refer to Supervisor, Chart 19 . . . .

Chart JD. Message Writer-- Format
Message; $$ANERRO; Refer to
Supervisor, Chart 19. . . . « . . .

Chart JE. Message Writer -- Output
Message; $SANERRP ; Refer to
Supervisor, Chart 19. . . . . . . .

Chart JF. Message Writer-- Read
Operator Reply (Part 1 of 2)
$SANERRQ; Refer to Supervisor, Chart
19 ¢ ¢ 6 b e i e e e e e e e e e e .

Chart JG. Message Writer-- Read
Operator Reply (Part 2 of 2)
$$ANERRQ; Refer to Supervisor, Chart
19. & ¢ i i i e e h e e e e e e e e

Chart JH. Message Writer-- Error
Recovery; $$ANERRR; Refer to
Supervisor, Chart 19. . . . . . . . .

Chart JJ. Message Writer-- Cancel,
Ignore or Dequeue ($$ANERRS); Refer
to Supervisor, Chart 19 . . .

Chart JK. Unit Record ERP-- 1052 and
1056 (Part 1 of 2) $S$ANERRU; Refer to
Supervisor, Chart 18. . . . . . .

Chart JL. Unit Record ERP-- 1052 and
1056 (Part.2 of 2) $S$ANERRU; Refer to
‘Supervisor, Chart 18. . . . o« .

Chart JM. Unit Record ERP-- 1303,
1442, 1443, 2501, 2520, 2540, (Part 1
of 2) $S$ANERRV; Refer to Supervisor,
Chart 18. . ¢ v ¢ ¢ ¢ ¢ o o o « o o =«

Chart JN. Unit Record ERP-- 1403,
1442, 1433, 2501, 2520, 2540, (Part 2
of 2) $S$ANERRV; Refer to Supervisor,
Chart 18. . ¢ ¢ ¢ & ¢ o o o o o o o «

Chart JP. Paper Tape ERP--2671 (Part
1 of 2) $$ANERRX; Refer to
Supervisor, Chart 18. . . . . .

Chart JQ. Paper Tape ERP-—2671 (Part
2 of 2) $SANERRY; Refer to
Supervisor, Chart 18. . . . . « . . .

Chart JR. Optical Reader ERP--1285;
$SANERR9: Refer to Supervisor, Chart
<

Chart JRA. Optical Reader ERP--1285;
$$SANERR9: Refer to Supervisor, Chart
1 T

Chart JRB. Optical Reader ERP--1285;
$$SBNERR9: Refer to Supervisor, Chart
T

Chart JS. Physical Attention-- Send
Message; $SANERRY; Refer to
Supervisor, Chart 20. . . . . . . .

Chart JT. Physical Attention-- Read
Operator Reply; §%ANERRY; Refer to
Supervisor, Chart 20. . . . « « « « .
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Chart JU. Physical Attention--
Initial PUB Scan; $$ANERRZ; Refer to
Supervisor, Chart 20. . . . . . . . .

Chart JV. Physical Attention-- Cancel
Routine and Physcial 1ttention
Subroutines ($$ANERRZ); Refer to
Supervisor, Chart 20. . . . . . . . .

Chart JW. Physical Attention--
Emergency Cancel (Part 1 of 2)
$SANERRO; Refer to Supervisor, Chart
200 4 4 4 e e e e e e e e e e e e e

Chart JX. Physical Attention--
Emergency Cancel (Part 2 of 2)
$$ANERRO; Refer to Supervisor, Chart
200 ¢ v 4 et e e e e e e e e e e e

Chart JY. Move Data to Communications
Region ($S$SANERR1) . . ¢ o o o o o o« =«

Chart KA. Nonresident
Attention/Initiator Root Phase
($$BATTNA) ; Refer to Supervisor,
Chart 21. . < ¢ ¢ o ¢ ¢ o o o o o o &

Chart KB. Control Routine ($$BATTNA);
Refer to Supervisor, Chart 21 . . . .

Chart KC. Root Phase Subroutines
($§$BATTNA); Refer to Supervisor,
Chart 21. . «¢ 4 ¢ & o o o o « o « o @

Chart KD. General Scan Routines
($$BATTNA) ; Refer to Supervisor,
Chart 21. ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o «

Chart KE. MSG Statement Processor
($$BATTNB) ; Refer to Supervisor,
Chart 24. .« ¢ ¢ ¢ ¢ ¢« ¢« o o o o o o «

Chart KF. Set Operator Communications
and Exit Table Linkage ($$BATTNB);
Refer to Supervisor, Chart 24 . . . .

Chart KG. CANCEL Statement Processor
($$BATTNC); Refer to Supervisor,
Chart 28. ¢ ¢« ¢ ¢ &« = o « o o o o «

Chart KH. PAUSE, LOG, and NOLOG
Statement Processors ($$BATTNC) ;
Refer to Supervisor, Chart 24 . . . .

Chart KJ. MAP Statement Processor
($3$BATTND) ; Refer to Supervisor,
Chart 28. . . ¢ & ¢ o o« o o o o o o &

Chart KL. Output MAP Subroutines
(Part 1 of 2) $S$BATTND; Refer to
Supervisor, Chart 24. . . P

Chart KM. Output MAP Subroutlnes
(Part 2 of 2) $$BATTND; Refer to
Supervisor, Chart 24. . . . . . . . .

Chart KN. ALLOC Statement Processor,
Part 1; $$BATTNE); Refer to
Supervisor, Chart 25. . . . . .« .

Chart KP. ALLOC Statement Operand
Validity Checking; $$BATTNE; Refer to
Supervisor, Chart 25. .

Chart KQ. ALLOC Statement Processor,
Part 2 (Part 1 of 2) $$BATTNF; Refer
to Supervisor, Chart 25 . . . . « . .

Chart KR. ALLOC Statement Processor,
Part 2 (Part 2 of 2) $$BATTNF; Refer
to Supervisor, Chart 25 . . . . . . .

Chart KS. START Statement Processor,
Part 1 ($$BATTNG); Refer to
Supervisor, Chart 25. . . . . . . . .

Chart KT. START Statement Processor,

~Part 2; $$BATTNH; Refer to
Supervisor, Chart 25. .

e e e e e * e
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Chart KU. START Processor Subroutines
$$BATTNH; Refer to Supervisor, Chart
250 4 6 i 4 e e e e e e e e e e e e

Chart KV. ASSGN Statement Processor
(Part 1 of 2) S$$BATTNI; Refer to
Supervisor, Chart 22. . . . « . <« . .

Chart KW. ASSGN Statement Processor
(Part 2 of 2) $$BATTNI; Refer to
Supervisor, Chart 22. . . . . . . . .

Chart KX. READ Statement Processor
$$BATTNI; Refer to Supervisor, Chart
220 v e e e e e a4 e e e e s s e e o

Chart KY. Validate SYSXXX Subroutine
$SBATTNI; Refer to Supervisor, Chart
22¢ 4 e 4 4 e e a4 e s e 4 e e e e e s

Chart KZ. Validity Check Channel and
Unit and Convert to Binary; $$BATTNI;
REFER TO Supervisor, Chart 22 . . . .

Chart LA. Unassign Subroutine
$SBATTNI; Refer to Supervisor, Chart
220 4 i 4 e e e e e e e e e e e e e

Chart LB. Scan LUBs in Class
Subroutine $$BATTNI; Refer to
Supervisor, Chart 22. . . . « « « .« .

Chart LC. Scan JIB's Subroutine
$SBATTNI; Refer to Supervisor, Chart
220 4 4 4 e e e o s e e o s e o e o o

Chart LD. Reset Free List Routine
$$BEATTNI; Refer to Supervisor, Chart
220 v 4 4 e e e e e e e e e e e e e

Chart LE. ASSGN Processor Subroutines
(Part 1 of 2) $$BATTNI; Refer to
Supervisor, Chart 22. . . . « « « . .

Chart LF. ASSGN Processor Subroutines
(Part 2 of 2) $S$SBATTNI; Refer to
Supervisor Chart 22 . . . . . . . . .

Chart LG. Common Error Exits
$$BATTNI; Refer to Supervisor, Chart
220 4 e e e e e e e e e e e e e e e s

Chart LH. LISTIO Statement Processor
$$SBATTNJ; Refer to Supervisor, Chart
2

Chart LJ. List Subroutines $$BATTNJ;
Refer to Supervisor, Chart 23 . . . .

Chart LK. Locate Assignment Routine
$$BATTNJ; Refer to Supervisor, Chart
7

Chart LL. Output List (Part 1 of 3)
$SBATTNJ; Refer to Supervisor, Chart
2

Chart LM. Output List (Part 2 of 3)
$SBATTNJ; Refer to Supervisor, Chart
230 4 i e e e e e e e e e e e e eee

Chart LN. Output List (Part 3 of 3)
SSBATTNJ; Refer to Supervisor, Chart
72

Chart LP. VOL Statement Processor
$SBATTNK; Refer to Supervisor, Chart
D

Chart LQ. TPLAB Statement Processor
$SBATTNK; Refer to Supervisor, Chart
2

Chart LR. Concatenate Subroutine
$8BATTNK; Refer to Supervisor, Chart
7

Chart LS. Validity Check Subroutine
$$BATTNK; Refer to Supervisor, Chart

230 a4 e e e e e e e o o o e e o e @
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Chart LT.
$SBATTNK;
23. . . .

Chart LU.
Statement

DLAB Statement Processor

Refer to Supervisor, Chart
Extract Operand from
Subroutine $$BATTNK;

Refer

to Supervisor, Chart 23 . . . . . . .

Chart LV.
$SBATTNK;
23. « . .

Chart LW.

Common Error Exits
Refer to Supervisor, Chart

Output Label Data

Subroutine $$BATTNK; Refer to
Supervisor, Chart 23. . . . . . . . .

Chart LX.

XTENT Statement Processor,

Type and Sequence (Part 1 of 2)

$$BATTNL;
23. . . .
Chart LY.

Refer to Supervisor, Chart

XTENT Statement Processor,

Type and Sequence (Part 2 of 2)

$$BATTNL;
23. . . .
Chart LZ.
$$BATTNL;
23. . . .
Chart MA.
$$BATTNL;
23. . . .
Chart MB.

Refer to Supervisor, Chart

XTENT Limit Processing

Refer to Supervisor, Chart
XTENT Processor Subroutines
Refer to Supervisor, Chart

e o o - - « e o o

Terminal XTENT Statement

Processing $$BATTNL; Refer to
Supervisor, Chart 23. . . . <« .« « <« .

Chart MC.
$SBATTNM;
23. . . .

Chart MD.

Information $$BATTNM;
Supervisor, Chart 23. . . . .

Chart ME.
$$BATTNM;
23. . . .

Chart MF.

EXEC Statement Processor
Refer to Supervisor, Chart
Output Last Block of Label
Refer to

Move Last Block Routine
Refer to Supervisor, Chart

Move Subroutine and

Initialize for FG Program Load

Routine $$BATTNM;

Refer to

Supervisor, Chart 23. . . . .« . . . .

Chart MG.
$SBATTNM;
23. . . .

Chart MH.
S$$BATTNN;
25. . . .

Chart MJ.
$$SBATTNI;
220 < . .

Chart MK.
Processor

UCS Statement Processor
Refer to Supervisor, Chart
TIMER Statement Processor
Refer to Supervisor, Chart
UNA Statement Processor
Refer to Supervisor, Chart
HOLD or RELSE Statement
$SBATTNI; Refer to

Supervisor, Chart 22. . . .« « < « « =«

Chart ML. UNA, HOLD, RELSE Processor
Subroutines $$BATTNI; Refer to
Supervisor, Chart 22. . . . . . . « .

Chart NA. Terminated Program I/O
Handling $3$BEOJ; Refer to Supervisor,
Chart 26. . ¢ ¢ ¢ o ¢ o o o o o « « =«

Chart NB. EOJ Processing Routine and

$$BEOJ Subroutines $$BEOJ; Refer to
Supervisor, Chart 26. . . . . . . . .

Chart NC.

Message Output Subroutine

517
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.522

.523

.524
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.526

.527

.528

.529

.530

.531

.532

.533

.534

.535

.536

$$BEOJ; Refer to Supervisor, Chart 26 .537

Chart ND.

Refer to Supervisor,

Quiesce I/O0 Phase $$BEOJ3;
Chart 26 . . . .

.538

TN



Chart NE. Reset Foreground PUB
Ownership and Detach Attention
Routine $$BTERM; Refer to Supervisor,
Chart 26. « « o o o « o o o o o « o &

Chart NF. Reset JIB's for I/0 Devices
of Terminated Program $$BTERM; Refer
to Supervisor, Chart 26 . . . . . . .

Chart NG. Get TEB Statistics and
Reset TEB's $$BTERM; Refer to
Supervisor, Chart 26. . . . . « o

Chart NH. Print Message and TEB
Statistics Subroutine $$BTERM; Refer
to Supervisor, Chart 26 . . . . . . .

Chart NJ. Prepare Cancel Cause
Message $S$BEOJ1; Refer to Supervisor,
Chart 27. o ¢ o o« o o o « o o o o «

Chart NK. Output Cancel Message on
SYSLST; $$BEOJ1l; Refer to Supervisor,
Chart 27. ¢ ¢ ¢ ¢ ¢« ¢« ¢« ¢ o« o o o o

Chart NL. Select Cancel Message and
Program Identification $$BEOJ2; Refer
to Supervisor, Chart 28 . . . . . . .

Chart NM. Select I/0 Device and
Ooutput the Cancel Message $$BEOJ2;
Refer to Supervisor, Chart 28 . . . .

Chart NN. Prepare Information About
Cancel Cause $$BILSVC; Refer to
Supervisor, Chart 28. . . . . .« . . .

Chart NP. Select I/0 Device and
Prepare to Output a Message $$BILSVC;
Refer to Supervisor, Chart 28 . . . .

Chart Ng. Output Message on Selected
I/0 Device $$BILSVC; Refer to
Supervisor, Chart 28. . . . . . . . .

Chart NR. Prepare Canceled Program's
PSW for Output Message and PIOCS
Subroutine $$BPSW; Refer to
Supervisoxr, Chart 27. . . . . o« o .

Chart NS. Select I/O Device and
Prepare to Output a Message $$BPSW;
Refer to Supervisor, Chart 27 . . . .

Chart NT. Prepare Information for
Message about PC Cancel and Select
I/0 Device $$BPCHK; Refer to
Supervisor, Chart 28. . . . . - .

Chart NU. Set Up for I/0 and Output
the Message $$BPCHK; Refer to
Supervisor, Chart 28. . . . « « . . .

Chart NV. Monitor Background Program
Dump $$BDUMP; Refer to Supervisor,
Chart 27. ¢ ¢ ¢« ¢ ¢ o o« o « s o o « &

Chart NW. Monitor Foreground Program
Dump $$BDUMP; Refer to Supervisor,
Chart 27. ¢ ¢ ¢ ¢« ¢ o o« o o o o o o «

Chart NX. Foreground Program Dump
$$BDUMPF; Refer to Supervisor, Chart
29. 4 4 e e e e e e e e e e e e e e

Chart NY. Prepare Page Headings and
PIOCS Subroutines $$BDUMPF; Refer to
Supervisor, Chart 29. . . . . . . . .

Chart NZ. Prepare and Edit a Line
Subroutine $$BDUMPF; lefer to
Supervisor, Chart 29. . « ¢« « « « « «

Chart PA. Line Test Subroutines
$$BDUMPF; Refer to Supervisor, Chart

290 o 4 e e 4 e e e o o o s o s o s
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" Chart QH.

Chart PB. Initialize for BG Storage
Dump or Printer or Tape $$BDUMPB;
Refer to Supervisor, Chart 29 . . . .

Chart PC. BG Dump on Printer or Tape
$$BDUMPB; Refer to Supervisor, Chart
2

Chart PD. Prepare Page Headings and

PIOCS Subroutines $$BDUMPB; Refer to
Supervisor, Chart 29. . . . . . . . .
Chart PE. Prepare and Edit a Line
Subroutine $$BDUMPB; Refer to
Supervisor, Chart 29. . . . . . . . .
Chart PF. Line Test Subroutines

$$BDUMPB; Refer to Supervisor, Chart
L
Chart PG. BG Dump on Disk Device
$$BDUMPD; Refer to Supervisor, Chart
b
Chart PH. Prepare Page Headings and
PIOCS Subroutines $$BDUMPD; Refer to
Supervisor, Chart 29. . . .« « « « . .
Chart PJ. Prepare and Edit a Line
Subroutine $$BDUMPD; Refer to
Supervisor, Chart 29. . . . . « . . .
Chart PK. Line Test Subroutines

$$BDUMPD; Refer to Supervisor, Chart
1
Chart PL. Parameter Storage Dump
Monitor $$BPDUMP; Refer to
Supervisor, Chart 30. . . . . . . . .
Chart PM. Initialize Parameter Dump
or Printer or Tape $3$BPDUM1; Refer to
Supervisor, Chart 30. . . . .
Chart PN. Parameter Storage Dump on
Printer or Tape $$BPDUM1l; Refer to
Supervisor, Chart 30. . . . . . . . «
Chart PP. Line Test Subroutines
$$BPDUM1; Refer to Supervisor, Chart
30 & ¢ ¢ e o o e o 4 o o o o o o o
Chart PQ. Prepare and Edit a Line
Subroutine $$BPDUM1; Refer to
Supervisor, Chart 30. . « . « « « « «
Chart PS. Set Up a Write on SYSRES
Operation $$BYSYSWR . . « <« o « « o &
Chart QA. Initialization, Part 2
SLNKEDT; Refer to Linkage Editor,
Chart 31. ¢ ¢ ¢ ¢ ¢ ¢ o o « o o o o o
Chart OB. Initialization, Part 1
(Part 1 of 2) SLNKEDT; Refer to
Linkage Editor, Chart 31. . . . . . .
Chart QC. Initialization, Part 1
(Part 2 of 2) SLNKEDT; Refer to
Linkage Editor, Chart 31. . . . . . .
Chart QD. Read SYSLNK Subroutine
SLNKEDT; Refer to Linkage Editor,
Chart 31. ¢ o ¢ ¢ o o o o w s o o o «
Chart QE. Control Dictionary Search
Subroutine $LNKEDT; Refer to Linkage
Editor, Chart 31. . . . e e e o
Chart QF. ILabel Search Subroutlne
SLNKEDT; Refer to Linkage Editor,
Chart 31. ¢ ¢ ¢ o« ¢ ¢ ¢ ¢ o o o o o =
Convert to Binary
Subroutine $LNKEDT; Refer to Linkage
Editor, Chart 31. ¢« ¢ ¢ o 2 o a o o «
Chart QJ. Print/Carriage Control
Subroutine $LNKEDT; Refer to Linkage
Editor, Chart 31l. . « ¢ ¢ ¢ « o o o «
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Chart QK. Update Disk Address
Subroutine $LNKEDT; Refer to Linkage
Editor, Chart 31. . . ¢ « ¢« « « « « « .583
+Chart QL. Extract Phase Number
Subroutine $LNKEDT; Refer to Linkage
Editor, Chart 31. . . . . . . . . « . .584
Chart QM. Read/Write Subroutine
SLNKEDT; Refer to Linkage Editor,
Chart 31. ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢« o o o o o @
Chart ON. Overflow Test Subroutine
SLNKEDT; Refer to Linkage Editor,
Chart 31. ¢ ¢ « ¢ o o o o o« o o o o =
Chart QP. Read Input Stream $LNKEDT;
Refer to Linkage Editor, Chart 31 . . .587
Chart Q0. Autolink Processing
Subroutine $LNKEDT; Refer to Linkage
Editor, Chart 31. . . <« +« « « « « « « .588
Chart QR. Non-Abort Error Subroutine
SLNKEDT; Refer to Linkage Editor,

.585

.586

Chart 31. ¢« ¢ o o ¢ o ¢ o« « o« o« « =« o« 4589
Chart QS. Overlay Subroutine $LNKEDT;
Refer to Linkage Editor, Chart 31 . . .590

Chart QT. Core Image Block Building
Subroutine $LNKEDT; Refer to Linkage
Editor, Chart 31. . « « « ¢« « « « « « 2591

Chart QU. Action Processor S$LNKEDT;
Refer to Linkage Editor, Chart 31 . .

Chart RA. Initialize ESD Processor
S$LNKEDTO0; Refer to Linkage Editor,
Chart 32. ¢« ¢ ¢ o o o o« ¢« o o o o o« o« 4593

Chart RB. ESD Processor, Card Image
Check, (Part 1 of 2) S$LNKEDTO; Refer
to Linkage Editor, Chart 32 . . . . . .594

Chart RC. ESD Processor, Card Image
Check, (Part 2 of 2) $LNKEDTO; Refer
to Linkage Editor, Chart 32 . . . . .

Chart RD. ESD Processor, Process ESD
Items Against Control Dictionary
SLNKEDTO0; Refer to Linkage Editor,
Chart 32. o ¢ ¢ 4« ¢ ¢« o o« « o « « « o« 4596

Chart RE. ESD Processor, Process ER
$LNKEDTO0; Refer to Linkage Editor,

Chart 32. . ¢ « o « o o o« o o o o « « 597

Chart RF. ESD Processor, Process SD
SLNKEDTO0; Refer to Linkage Editor,

Chart 32. ¢ ¢ ¢ ¢ ¢« ¢« & ¢ o o « « « o 2598

Chart RG. ESD Processor, Process
ID/LR $LNKEDTO; Refer to Linkage
Editor, Chart 32. . « ¢ ¢« ¢« « « o« &

Chart RH. ESD Processor, Update
Linkage Table and Control Dictionary
(Part 1 of 2) SLNKEDTO; Refer to
Linkage Editor, Chart 32. . . . . . . .600

Chart RJ. ESD Processor, Update
Linkage Table and Control Dictionary
(Part 2 of 2) SLNKEDTO; Refer to
Linkage Editor, Chart 32. . . . . . . .601

Chart RK. Initialize for $LNKEDT2;

Refer to Linkage Editor, Chart 33 . . .602

Chart RL. TXT Processor $LNKEDT2;

Refer to Linkage Editor, Chart 33 . . .603

Chart RM. REP Processor $LNKEDT2;

Refer to Linkage Editor, Chart 33 . . .604

Chart RN. RLD Pass 1 Processing (Part
1 of 2) $LNKEDT2; Refer to Linkage
Editor, Chart 33. . . . « ¢« ¢« « « « « 605

.592

.595

.599
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Chart RP. RLD Pass 1 Processing (Part
2 of 2) SLNKEDT2; Refer to Linkage
Editor, Chart 33. . ¢ ¢ ¢ ¢ ¢ o o o «

Chart RQ. END Processor (Part 1 of 2)
SLNKEDT2; Refer to Linkage Editor,
Chart 33. ¢ ¢ 4« ¢ ¢« ¢ ¢« ¢ o o« o o o &

Chart RR. END Processor (Part 2 of 2)
S$LNKEDT2; Refer to Linkage Editor,
Chart 33. ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o o &

Chart RS. Write SYS001 Subroutine
S$LNKEDT2; Refer to Linkage Editor,
Chart 33. . ¢ ¢ ¢ ¢ ¢ ¢« ¢ ¢ o« o o« o =

Chart RT. Initialize Control Card
Processor SLNKEDT4; Refer to Linkage
Editor, Chart 3U. . ¢ o o« ¢ o o o o« &

Chart RU. Include Card Processor
SLNKEDTY4; Refer to Linkage Editor,
Chart 34. . . o ¢ ¢ ¢ ¢« ¢ o o« o o o &

Chart RV. Entry Card Processor
SLNKEDT4; Refer to Linkage Editor
Chart 3U. . . ¢ & & ¢ o ¢ o o o o o &

Chart RW. Phase Card Processor (Part
1 of 3) $LNKEDTU4; Refer to Linkage
Editor, Chart 38. « .« ¢ ¢ « « o « o =

Chart RX. Phase Card Processor (Part
2 of 3) SLNKEDT4; Refer to Linkage
Editor, Chart 3U4. . ¢« ¢ ¢ « ¢ o « o« «

Chart RY. Phase Card Processor (Part
3 of 3) S$LNKEDT4; Refer to Linkage
Editor, Chart 34. . . . . « .

Chart RZ. Skip Blanks and Extract
Field Subroutine $LNKEDT4; Refer to
Linkage Editor, Chart 34. . . . . . .

Chart SA. Phase Post Processing
SLNKEDT6 (Part 1 of 6); Refer to
Linkage Editor, Chart 35. . . . . . .

Chart SB. Phase Post Processing
SLNKEDT6 (Part 2 of 6); Refer to
Linkage Editor, Chart 35. . . . . . .

Chart SC. Phase Post Processing
SLNKEDT6 (Part 3 of 6); Refer to
Linkage Editor, Chart 35. . . . . . .

Chart SD. Phase Post Processing
SLNKEDT6 (Part 4 of 6); Refer to
Linkage Editor, Chart 35. . . . . . .

Chart SE. Phase Post Processing
SLNKEDT6 (Part 5 of 6); Refer to
Linkage Editor, Chart 35. . . . . . .

Chart SF. Phase Post Processing
SLNKEDT6 (Part 6 of 6); Refer to
Linkage Editor, Chart 35. . . . . . .

Chart SG. Include Post Processing
SLNKEDT6; Refer to Linkage Editor,
Chart 35. ¢ ¢ ¢ o ¢ ¢ o o o o o o o &

Chart SH. Print Map SLNKEDT8 (Part 1
of 4); Refer to Linkage Editor, Chart
36 ¢ ¢ e e e e e e e e e e e e e e

Chart SJ. Print Map S$LNKEDT8 (Part 2
of 4); Refer to Linkage Editor, Chart
K 1

Chart SK. Print Map $LNKEDT8 (Part 3
of 4); Refer to Linkage Editor, Chart
36 ¢ ¢« e o . . « e s e e o o

Chart SL. Print Map $LNKEDT8 (Part 4
of 4); Refer to Linkage Editor, Chart

36c « ¢ « 4 4 e e o e e s e o e o e @
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Chart SM. Pass 2 P-Pointer Processor
SLNKEDTA; Refer to Linkage Editor,
Chart 37. ¢« &« ¢ ¢ ¢ o o o o« o o o « o

Chart SN. Pass 2 R-Pointer Processor
SLNKEDTA; Refer to Linkage Editor,
Chart 37. ¢ « ¢ « o« o o o o o o o a «

Chart SP. Pass 2 RLD Constant
Processor $LNKEDTA; Refer to Linkage
Editor, Chart 37. . . . . e e e e

Chart SQ. Pass 2 ABORT and MAP
Routines S$LNDEDTA; Refer to Linkage
Editor, Chart 37. « . « ¢« « « . & .

Chart SR. Pass 2, Block Phase Header
SLNKEDTA; Refer to Linkage Editor,
Chart 37. ¢« ¢ ¢ o ¢ ¢ o o o« « o o o =«

Chart ST. Pass 2 Subroutines
SLNKEDTA; Refer to Linkage Editor
Chart 37. o o v o o o o o o o o o« « =

Chart SU. Determine If Phases to be
Cataloged Fit in Core Image Directory
SLNKEDTC; Refer to Linkage Editor,

Chart 38. . .« ¢ ¢ ¢« ¢« ¢ ¢« « ¢ & o o .
Chart SV. Check Core Image Directory
for Entries Being Replaced SLNKEDTC;
Refer to Linkage Editor, Chart 38 . .
Chart SW. Catalog Phase Entries to
Core Image Directory S$LNKEDTC; Refer
to Linkage Editor, Chart 38 . . . . .
Chart TA. Read Control Statements
MAINT; Refer to Maintenance, Chart 39
Chart TB. Analyze Control Statements
MAINT; Refer to Maintenance, Chart 39

Chart TC. Load Phases MAINT; Refer to
Maintenance, Chart 39 . . . +. « « < .
Chart TD. Branch to Phases MAINT;

Refer to Maintenance, Chart 39. . . .
Chart TE. Scan Control Statements
MAINT; Refer to laintenance, Chart 39
Chart TF. Common Error Message
Routine MAINT; Refer to Maintenance,
Chart 39. ¢ ¢ 4 o ¢ ¢ o« o« o o« « o o «
Chart TG. Common IOCS I/O Routine
MAINT (Part 1 of 2); Refer to
Maintenance, Chart 39 « e e e - .
Chart TH. Common IOCS I/O Routlne
MAINT (Part 2 of 2); Refer to
Maintenance, Chart 39 . . . . . . . .
Chart TJ. Core Image Library
Maintenance MAINTC2; Refer to
Maintenance, Chart 40 . . . . . . . .
Chart TK. Scan Core Image Directory
MAINTC2; Refer to Maintenance, Chart
BOuo v @ v 4 4 e @ o o o o o o o s o
Chart TL. Initialize for Relocatable
Library Maintenance MAINTR2; Refer to
Maintenance, Chart 41 . . . . . . .
Chart TM. Catalog Relocatable lerary
MAINTR2 (Part 1 of 2); Refer to
Maintenance, Chart 41 . . . . . . .
Chart TN. Catalog Relocatable lerary
MAINTR2 (Part 2 of 2); Refer to
Maintenance, Chart 41 e e e e o o @
Chart TP. Delete from Relocatable
Library MAINTR2 (Part 1 of 2); Refer
to Maintenance, Chart 41. . . . . .
Chart TQ. Delete from Relocatable
Library MAINTR2 (Part 2 of 2); Refer
to Maintenance, Chart 41i. . . . . . .
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Chart TR. Build ESD Record for
Relocatable Library MAINTR2 (Part 1
of 3); Refer to Maintenance, Chart 41

Chart TS. Build ESD Record for
Relocatable Library MAINTR2 (Part 2
of 3); Refer to Maintenance, Chart 41

Chart TT. Build ESD Recoxrd for
Relocatable Library MAINTR2 (Part 3
of 3); Refer to Maintenance, Chart 41

Chart TU. Build RLD Record for
Relocatable Library MAINTR2; Refer to
Maintenance, Chart 41 . . . . .« . . .

Chart TV. Build TXT Record for
Relocatable Library MAINTR2; Refer to
Maintenance, Chart 41 . . « . « <« «

Chart TW. Rename a Module in
Relocatable Library MAINTR2; Refer to
Maintenance, Chart 41 . . .

Chart TX. Write Block in Relocatable
Library MAINTR2; Refer to
Maintenance, Chart 41 . . . . . . . .

Chart UA. Catalog and Delete Entries
MAINTS2; Refer to Maintenance, Chart
B2, ¢ v v a4 e e e e e e e e e e e

Chart UB. Rename Entry and Book Name
Validity Check MAINTS2; Refer to
Maintenance, Chart 42 . . . . . . . .

Chart UC. I/0 Control MAINTS2 (Part 1
of 2); Refer to Maintenance, Chart 42

Chart UD. I/0 Control MAINTS2 (Part 2
of 2); Refer to Maintenance, Chart 42

Chart UE. Format Book MAINTS2; Refer
to Maintenance, Chart 42. . . . . . .

Chart UF. Compress Book and Format
Book Already Compressed MAINTS2;
Refer to Maintenance, Chart 42. . . .

Chart UG. Last Card in Book
Processing MAINTS2; Refer to
Maintenance, Chart 42 . . . . . . . .

Chart UH. Book End Statement
Processor MAINTS2; Refer to
Maintenance, Chart 42 . . . . . . . .

Chart UJ. Finish MAINTS2 Entry and
All Through Processing Routine
MAINTS2; Refer to Maintenance, Chart
B2 v @ 4 e e e ¢ 4« 4 4 e e e a o a @

Chart UK. Update Source Statement
Directory Subroutine MAINTS2 (Part 1
of 2); Refer to Maintenance, Chart u42

Chart UL. Update Source Statement
Directory Subroutine MAINTS2 (Part 2
of 2); Refer to Maintenance, Chart u2

Chart UM. INITS, GETBKN, LASLID, and
MVBNMC Subroutines MAINTS2; Refer to
Maintenance, Chart 42 . . . . . . . .

Chart UN. OPRERS, OPRERT, and DELERR
Error Subroutines MAINTS2; Refer to
Maintenance, Chart 42 . . . . . . . .

Chart VA. Process Allocate Control
Statement MAINTA (Part 1 of 2); Refer
to Maintenance, Chart 43. . . . . . .

Chart VB. Process Allocate Control
Statement MAINTA (Part 2 of 2); Refer
to Maintenance, Chart 43. . . . . . .

Chart VC. Update Record 4 of System
Directory MAINTA; Refer to
Maintenance, Chart 43 . . . . . . . .
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Chart VD. Build Directory and Library
Reallocation Tables MAINTA; Refer to
Maintenance, Chart 43 . . . . . . . . .675

Chart VE. Compute Displacement and
Direction for Directory and Library
Movement MAINTA; Refer to
Maintenance, Chart 43 . . . . . . . . .676

Chart VF. Update System Directory
Records 1, 2, and 3 MAINTA; Refer to
Maintenance, Chart 43 . . . . . . . . .677

Chart VG. Write Updated System
Directory MAINTA; Refer to
Maintenance, Chart 43 . . . . . . . . .678

Chart VH. Update Library Directories
MAINTA; Refer to Maintenance, Chart
B3, 4@ ¢ 4 4 4« 4 4 e a4 e e 4 s e e « o 679

Chart WVJ. Relocate Directories and
Libraries MAINTA; Refer 1o
Maintenance, Chart 43 . . . . . . « . .680

Chart VK. Format Unused Tracks
MAINTA; Refer to Maintenance, Chart
B3 . & @ o o o o o o o o« o s o « o« « « o681

Chart VL. TSTNUM, CONVRT, and UPDATE
Subroutines MAINTA; Refer to
Maintenance, Chart 43 . . . . . . . .682

Chart VM. Update Disk Address and
Copy Label Track Subroutines MAINTA;

Refer to Maintenance, Chart 43. . . . .683

Chart VN. 1Initialize to Condense a
Library MAINTCN; Refer to
Maintenance, Chart 44 . . . . . . . . .684

Chart VP. Condense a Directory
MAINTCN; Refer to Maintenance, Chart
B, . . ¢ 4« e e e o o o s o o a o o

Chart VQ. Condense a Library MAINTCN;
Refer to Maintenance, Chart 44. . . . .686

Chart VR. Automatic Condense MAINTCN;
Refer to Maintenance, Chart 44. . . . .687

Chart VS. VERILI, IODISK, and WRTEDR
Subroutines MAINTCN; Refer to
Maintenance, Chart 44 . . . . . . . . .688

Chart VT. CHGCCW and ICRDAD
Subroutines MAINTCN; Refer to
Maintenance, Chart 44 . . . « . « « . .689

Chart VU. Set Condense Limits
MAINTCL; Refer to Maintenance, Chart
b5 . & i i e e e e e s e e a e e e o o <090

Chart VV. Print System Status Report
and Update Subdirectories $MAINEOJ
(Part 1 of 3); Refer to Maintenance,

Chart U5. ¢ o o o ¢ o o a « o« « « « « 2691

Chart VW. Print System Status Report
and Update Subdirectories S$SMAINEOJ
(Part 2 of 3); Refer to Maintenance,

Chart U5. ¢ ¢ o o o« o o a 2 o« a o « o« 4692

Chart VX. Print System Status Report
and Update Subdirectories $SMAINEOJ
(Part 3 of 3); Refer to Maintenance,

Chart 45. ¢ ¢ ¢ o ¢« o o o o o« « o« « o« 4693

Chart VY. Build Library Routine and
Transient Subdirectory Blocks
$MAINEOJ, Refer to Maintenance, Chart
45. . . . e e o e e o o« <694

Chart VZ. Build FGP and LIOCS Open
Subdirectory Blocks $MAINEOJ; Refer
to Maintenance, Chart 45. . . « « . « .695

.685
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Chart WA. Initialize Phase 1, Copy
IPL, and Format Cylinder 0 of SY¥S002
CORGZ; Refer to Organization, Chart
BBe o o« @ o @ 4 4o o o o o o o o o o« @

Chart WB. Read and Analyze Control
Statement, Write System Directory
Records CORGZ; Refer to Organization,
Chart 46. « o ¢« ¢ o o« o« o o o o o o »

Chart WC. Build SYS002 System
Directory Information CORGZ; Refer to
Organization, Chart 46. . . e o o o

Chart WD. Process ALLOC Control
Statement CORGZ; Refer to
Organization, Chart 46. . . . . .

Chart WE. Analyze Copy Statement Type
CORGZ; Refer to Organlzatlon, Chart
7. o v ¢ ¢ @ o o o o o o @ « e e

Chart WF. Scan Copy Statement
Operands CORGZ; Refer to
Organization, Chart 47. . . . . . . .

Chart WG. Initialize to Build Library
Directories on SYS002 CORGZ; Refer to
Organization, Chart 47. . . . . . . .

Chart WH. Build Core Image Library
Directory on SYS002 CORGZ; Refer to
Organization, Chart 47. . . . . . .

Chart WJ. Build Relocatable lerary
Directory on SYS002 CORGZ; Refer to
Organization, Chart 47. . . . e o e

Chart WK. Build Source Statement
Library Directory on SYS002 CORGZ;
Refer to Organization, Chart 47 . . .

Chart WL. Build SYS002 Core Image
Directory Entries for $§ Programs
CgRGZ; Refer to Organization, Chart
BBe o o o« o o o o o o o o o o o « o

Chart WM. Build System Directory
Records and Format System Directory
CORGZ; Refer to Organization, Chart
B6. v v ¢ o 4 o o o o o o o o o o o o

Chart WN. UPDISK, BLKLUP, UPRITE, and
TSTNUM Subroutines CORGZ; Refer to
Organization, Charts 46 and 47. . . .

Chart WP. WRITE, NEWRD, IOSYSRS, and
READDR Subroutines CORGZ; Refer to
Organization, Charts 46 and 47. . . .

Chart WQ. MOVE2, MOVECC, CPYALL, and
WRTSD Subroutines CORGZ; Refer to
Organization, Charts 46 and 47. . . .

Chart WR. SINGLE, EXCMP, LKDOT and
NXTONE Subroutines CORGZ; Refer to
Organization, Charts 46 and 47. . . .

Chart WS. CONVRT and DIRGET
Subroutines CORGZ; Refer to
Organization, Charts 46 and 47. . . .

Chart WT. MOVE Subroutine CORGZ;
Refer to Organization, Charts 46 and
B7 e o o o o o o o o o o o o o o o o o

Chart WU. Phase 1 Error Message
Routines CORGZ; Refer to
Organization/, Charts 46 and 47. . . .

Chart WV. ERRRTN Error Subroutine
CORGZ; Refer to Organization, Charts
46 and U7 o« o o« o o o o o o o o o o o

Chart WW. Copy Libraries from SYSRES
to SYS002 CORGZ2 (Part 1 of 2); Refer
to Organization, Chart 46 . . . . . .
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Chart WX. Copy Libraries from SYSRES
to SYS002 CORGZ2 (Part 2 of 2); Refer
to Organization, Chart 46 . . . . . .

Chart WY. WRITLB, READLB, SYSDIR,
READIR, LOOPCT, and UPRITE Subroutine
CORGZ2; Refer to Organization, Chart
6. o 2 o o o o o o o « o o a o o s o

Chart XA. Read and Analyze Control
Statements DSERV; Refer to Service,
Chart U8. . <« ¢ o ¢ o o o o o o o« o =

Chart XB. Print System Status Report
DSERV; Refer to Service, Chart 48 . .

Chart XC. Print Transient and/or Core
Image Directories DSERV; Refer to
Service, Chart 48 . . ¢ « ¢« o« o o o «

Chart XD. Print Relocatable Directory
DSERV; Refer to Service, Chart 48 . .

Chart XE. Print Source Statement
Directory DSERV; Refer to Service,
Chart 48. . ¢« ¢ o« o o o o o o o o« o =

Chart XF. Get Next Directory Entry
DSERV (Part 1 of 2); Refer to
Service, Chart 48 . . . . . -

Chart XG. Get Next Dlrectory Entry
DSERV (Part 2 of 2); Refer to
Service, Chart 48 . . ¢ ¢ ¢ o« « o o =«

Chart XH. Scan Control Statements
DSERV; Refer to Service, Chart 48 . .

Chart XJ. Print Title Lines DSERV;
Refer to Service, Chart 48. . . . . .

Chart YA. Analyze Control Statements
RSERV; Refer to Service, Chart 49 . .

Chart YB. Analyze Control Statement
Operands RSERV; Refer to Service,
Chart 49. . ¢ o o o o o o o o o o o =«

Chart YC. Read Directory Block and
Scan for Module Name RSERV; Refer to
Service, Chart 49 . . e o o o o o @

Chart ¥YD. Read Blocks from
Relocatable Library and Determine
Type RSERV; Refer to Service, Chart

BO. & ¢ & @ ¢ e 4 e o e o o o o o o
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Chart YE. Punch ESD Record RSERV;
Refer to Service, Chart 49. . « . . .
Chart YF. Print ESD Record RSERV;
Refer to Service, Chart 49. . . . . .
Chart ¥G. Punch and/or Print TXT
Record RSERV; Refer to Service, Chart
BO:e & o o o 2 o o o o o o o a o o o o
Chart YH. Punch RLD Record RSERV;
Refer to Service, Chart 49. . . . . .

Chart YJ. Print RLD Record RSERV;
Refer to Service, Chart 49. . . . . .
Chart YK. I/O Subroutines RSERV;
Refer to Service, Chart 49. . . . . .
Chart YL. Scan Control Statements
RSERV; Refer to Service, Chart 49 .
Chart ZA. BAnalyze Control Statements

SSERV (Part 1 of 2); Refer to
Service, Chart 50 . . . . .« . . . .
Chart ZB. Analyze Control Statements
SSERV (Part 2 of 2); Refer to
Service, Chart 50 . . « . « . . .
Chart ZC. Get Card Images and Load
Output Buffers SSERV; Refer to
Service, Chart 50 . . . . « « .« .
Chart ZD. I/O Input Control SSERV°
Refer to Service, Chart 50. . . . . .
Chart ZE. Output SSERV; Refer to
Service, Chart 50 . . . « « « « « « &
Chart 2F. Heading Control SSERV;
Refer to Service, Chart 50. . . . . .
Chart ZG. Find Book SSERV; Refer to
Service, Chart 50 . . . . . . .
Chart ZH. $$BOPNLB Tran51ent Program
to Open Source Statement Library
SSERV; Refer to Service, Chart 50 . .
Chart ZJ. Read Control Statements and
Scan for Operands SSERV; Refer to
Sexvice, Chart 50 . . . ¢« « « « « « &
Chart ZK. EOF on SYSRDR, SYSLST, and
SYSPCH SSERV; Refer to Service, Chart
50c ¢« ¢ o o o e o o o o o o @ e o o @
Chart ZL. Error Routines SSERV; Refer
to Service, Chart 50. .« . « « 2 « « =«
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The resident version of the IBM System/360
Disk Operating System (DOS), System
Control, Version 2, provides disk operating
system capabilities for 16K and larger
System/360 configurations. At least one
IBM 2311 Disk Storage Drive 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 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 is composed of many
components, which include: CPU,
input/output channels, input/output control
units, input/output devices,
microprogramming, system control programs,
support programs, user programs, user data
files, Tele-processing capability, and
multiple programming capability. Only the
system control programs are within the
scope of this publication. Of the system
control programs, the supervisor and
physical IOCS are specifically designed for
a user's configuration by means of a
one-time assembly (generation time).
require re-assembly only if the user's
configuration changes.

They

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
(definition used with this manual). 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 user program.

MULTIPROGRAMMING

For those systems with main storage equal
to or in excess of 24K, disk operating
system offers multiprogramming support.
This support is referred to as fixed
partitioned multiprogramming, because

programs are assigned to fixed locations

SECTION 1. INTRODUCTION

when they are cataloged to the system. A
program occupies a contiguous area of
storage. The amount of main storage
allotted to programs to be executed may be
determined when the system is generated, or
the amount may be determined by the
operator when the program is loaded into
main storage for execution.

Background vs Foreground Programs

There are two types of problem programs in
multiprogramming: background and
foreground. Background programs are
initiated by job control from the
batched-job input stream. Foreground
programs are initiated by the operator from
the printer-keyboard. Foreground programs
do not execute from a stack (batch). When
one program is completed, the operator must
explicitly initiate the next program.

Background and foregound programs
initiate and terminate completely
independent of each other.

The system is capable of concurrently
operating one background program and one oxr
two foreground programs. Priority for CPU
processing is controlled by the supervisor,
with foreground programs having 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
which 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 was waiting.
all programs in the system are
simultaneously waiting (i.e., no program
can process), the system is placed in the
wait state enabled for interruptions.

When

Interruptions are received and processed
by the Supervisor. 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.

Introduction 23



Note that programs produced by the
FORTRAN and PL/I compilers may not be run
as foreground programs, because object
programs produced by these compilers use
communication region data or system logical
units pertinent only to background
programs.

TELECOMMUNICATIONS

Disk Operating System includes
telecommunication capability that is
defined as Basic Telecommunications Access
Method (BTAM). A BTAM program may be run
as either a foreground program or a back-
ground program. Normally it is run as

a foreground one program so that it has
the highest priority of any program being
executed at a particular time. As with
multiprogramming, BTAM requires a minimum
of 24K positions of main storage.

PURPOSE OF AN OPERATING SYSTEM

All System/360 programs have certain common
required functions such as input/output
operations, error detection and correction,
operator communications, program loading,
and five types of interrupt-handling
capability. The Supervisor and physical
IOCS programs relieve the user of
performing these repetitious functions.

His attention can be devoted solely to
solving his problems.

The operating system provides maximum
utilization of System/360 resources, that
is, main storage, CPU time, channel time,
input/output devices, program libraries,
control files, and data files. It also
provides maximum throughput (minimum lost
time between jobs and minimum set-up time).

CONFIGURATION

This section presents the minimum
configuration requirements as well as the
additional features and devices supported
by the DOS System Control. Presentation is
in the following order:

1. Minimum requirements

2. Additional features

3. 1I/0 devices

4. System I/0 devices

24 DOS System Control

5. System I/0 flow

MINIMUM REQUIREMENTS

The minimum configuration required by the
DOS System Control is:

1. 16K bytes of main storage (24K bytes
are required for multiprogramming
and BTAM).

2. Standard instruction set (language
translators can require extended
instruction sets).

3. One I/0 channel, either multiplexor or
selector. (Tele-processing requires a
multiplexor channel and at least one
selector channel.)

4. One card reader (IBM 1442, 2501, 2520,
or 2540). See Note 1.

5. One card punch (IBM 1442, 2520, or
2540). See Note 1.

6. One printer (IBM 1403, 1404, or 1443).
See Note 1.
7. One IBM 1052 Printer-Keyboard.
8. One IBM 2311 Disk Storage Drive.
Note 1: One 2400-series magnetic tape unit
(7- or 9-track) can be substituted
for this device. The data-convert
feature is required if a 7-track
tape unit is substituted for a
card reader or a card punch. The
data-convert feature is not
required if a 7-track tape unit is
substituted for a printer. MPS
must have a reader or all
foreground initiation commands
must be entered via a 1052 device.

ADDITIONAL FEATURES

Additional features supported by the DOS
System Control are:

1. Timer feature.

2. Simultaneous read-while-write tape
control (2404 or 2804).

3. Any channel configuration up to one
multiplexor channel and six selector
channels.

4. Tape switching unit (2816).



5. Storage protection feature (required
for multiprogramming).

6. Additional main storage up to
16,777,216 bytes.

7. Universal character set.

I/0 DEVICES
I/0 devices supported by the DOS System
Control are:

1. 1442 Card Read Punch.

2. 2501 card Reader.

3. 2520 Card Read Punch.

4. 2540 Ccard Read Punch.

5. 1403 Printer.

6. 1404 Printer (for continuous formns
only).

7. 1443 Printer.
8. 1445 Printer.

9. 1052 Printer-Keyboard (Used for
operator communications).

10. 2671 Paper Tape Reader.
11. 2311 Disk Storage Drive.
12. 2321 Data Cell Drive.

13. 2401, 2402, 2403, 2404, and 2415
Magnetic Tape Units.

14. 1285 Optical Reader

15. 2260 Display Station.

16. 1030 Data Collection System.
17. 1050 Data Communication System.

18. 1060 Data Communication System.

19. ATET 83B3 Selective Calling Stations.

20. ATET Teletypewriter Terminal, Models

33 and 35.
21. Western Union Plan 115A Outstations.

Item 15, the 2260 Display Station,

requires an IBM 2848 Display Control Unit

and may be attached directly to a system
channel or to a designated communication
data set.

Items 16 through 21 are attached by
means of a private, leased, or
common—-carrier network to the multiplexor
channel through a 2701 Data Adapter Unit,
2702 or 2703 Transmissions Control Unit.
With the 2701, 2702, or 2703 attached to
the multiplexor channel, burst-mode devices
(magnetic tape and DASD) must be attached
to a selector channel.

SYSTEM I/O DEVICES

The I/0 devices used to perform system
input and output are called system units.
The symbolic designations for the system
units are:

e SYSRES (system residence) - a 2311 Disk
Storage Drive selected for system
residence.

e SYSLOG (system log) - a 1052 Printer
Keyboard or a printer selected for
operator/system communication.

o SYSRDR (system reader) - a card reader
or magnetic tape unit, or optionally a
2311, selected as the control-statement
input unit. See Note 1.

e SYSIPT (system input) - a card reader
or magnetic tape unit, or optionally a
2311, selected as the primary system
input unit. See Note 1.

Note 1: Optionally, SYSRDR and SYSIPT
may both be assigned to the
same DASD file. SYSIN is a
name used when SYSRDR and
SYSIPT are assigned to the
same card reader or magnetic
tape unit. This name must be
used when SYSRDR and SYSIPT
are assigned to the same disk
extent.

* SYSLST (system list) - a printer, or
magnetic tape unit, or, optionally, a
DASD selected as the primary printed
output unit of the system.

e SYSPCH (system punch) - a card punch,
or magnetic tape unit, or optiomally, a
DASD selected as the primary punched
output unit of the system. See Note 2.

Note 2: SYSOPT, of Basic Programming
Support (BPS) and Basic
Operating System (BOS), is
equated to SYSPCH by macro
generation in the DOS. SYSOUT
is a name that must be used
when SYSPCH and SYSLST are
assigned to the same magnetic
tape unit.
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SYSRDR SYSIPT SYSRES SYSLOG | SYSLST SYSPCH SY S002 SYSLNK | SYS001
MAINT IN IN ouTt ouT
MAINTA 1/0
MAINTC2 1/0
MAINTCN 1/0
MAINTR2 IN 1/0
MAINTS2 IN 1/0
$LNKEDTC 1/0 ouT ouT
$MAINEOJ 1/0 out ouT*
CORGZ IN IN ouT ouTt 6UT
| Dserv IN IN out out
RSERV IN IN OouT ouT ouT
SSERV IN IN ouTt ouT ouT
LINKAGE EDITOR 1/0 ouT out IN 1/0
JOB CONTROL IN IN 1/0 OouT ouT
1/O = Input and Output
*  |f called by CORGZ
Figure 2. System I/O Flow
e SYSUSE - Logical unit block (LUB) used COMPONENTS

exclusively by System Control to

schedule all operator-initiated I/O

unit manipulation.

e SYSLNK - a magnetic tape, or DASD

device used primarily for I/O by the

linkage editor program.

e SYSFGI - a logical unit used in
foreground initiation.

Note 3: With the exception of SYSRES
and SYSLOG, system units are
used only with programs
running in a batched-job

environment (referred to as

background programs) .

System I/0 flow is shown in Figure 2.
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Functionally, the DOS, Version 2, is

subdivided into the following components:

e System residence

e System control programs

e Linkage editor program

e Librarian

e Processing programs

Each component has unique characteristics,
which are given a general presentation in

this section.

N



SYSTEM RESIDENCE

System residence (SYSRES) is the IBM 2311
Disk Storage Drive on which the system
residence 2311 disk pack has been mounted.

System residence consists of the

elements of the DOS System Control. These
elements are:
Cyl. Tzxk.
1. IPL retrieval program 0 0
2. System directory 0 1
3. System work area 0 2-4
(librarian area)
4. Transient directory 0 5
5. Open directory 0 6
6. Library routine 0 7
directory
7. Foreground program 0 8
directory
8. Problem program phase 0 9
directory
9. Core image master 1 0
directory
10. Core image library - -
11. Relocatable library - -
directory
12. Relocatable library - -
13. Source statement library - -
directory
14. Source statement library - -
15. Label storage area - -

(volume area)

Elements 1 through 9 have fixed locations
in SYSRES. Elements 10 through 14 do not
have fixed locations. The starting address
of each element is determined by the size
(allocation) and the starting address of
the preceding element. However, they must
appear in the sequence shown.

Elements 1 through 10 and 15 are
required for a minimum SYSRES. Elements 11
through 14 are optional.

For additional information on SYSRES
refer to Section 2: System Residence

Organization.

SYSTEM CONTROIL PROGRAMS (CHART 00)

The DOS, Version 2, is controlled by three
major programs:

1. IPL (initial program load) program.

2. Job control program ($JOBCTLA).

3. Supervisor control program ($3A$SUP1).
These programs allow operating system
capability by providing the necessary
interface between the IBM System/360, its
supporting I/O devices, the operator,

system residence, and the program being
executed.

IPL

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

The IPL program:
1. Operates in the supervisor mode.
2. Loads the supervisor from SYSRES.

3. Initializes the supervisor for system
operation.

4. Places the system in the problem mode.
5. Exits to EOJ when it is finished.

For additional information refer to Section
4: System Control Programs, IPL Program.

Job Control Program ($JOBCTLA-$JOBCTLJ)

The job control program provides job-to-job
transition for background programs. It is
also used to prepare each background job
step for execution. (One or more programs
can be executed within a single job. Each
such execution is called a job step.)

Job control performs various functions
on the basis of information provided in job
control statements. These functions are:

e Preparing the system for execution of
programs in a batched-job environment.

e Assigning device addresses to symbolic
units.

e Setting up fields in the supervisor
communication region.
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e Editing and storing volume and file
label information.

[ Preparing'for restarting checkpointed
programs.

e Clearing the background problem program
area to binary zeros between job steps.

Job control is executed in the
background program area and is overlaid by
the job step it is preparing for execution.

For additional information refer to
Section U4: System Control Programs, Job
Control Program.

Supervisor Control Program ($3$AS$SUP1)

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

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 joaded from the core image library of
SYSRES on an as—-needed basis. 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:

o Storage protection (required for
multiprogramming)

e Interrupt handling

e Channel scheduling

e Device error recovery

o Operator communications

e Program retrieval (fetch or load)

o End-of-job processing

e Timer services (optional)

Each installation must generate its own
tailor made supervisor by means of a one

time assembly. Supervisor generation
macros are used to control the generation
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of the supervisor control program.
Reassembly is required whenever the user
wants to change the capability of the
supervisor. An example of this is when the
installation configuration changes.

For additional information refer to
Section 4: System Control Programs,
Supervisor Program, Supervisor Transient
Programs, Physical IOCS Transients, and
Section 3: Supervisor Generation and
Organization.

LINKAGE EDITOR PROGRAM ($LNKEDT), CHART 00

All programs to be executed in the DOS
environment must be link-edited and stored
in the core image library before they can
be executed. The link-edit function is
accomplished by the linkage editor program
operating in one of three modes:

1. CcCatalog mode. An object module is
link-edited and permanently stored in
the core image library. The core image
and system directories are updated in
this mode of operation.

2. Load and execute mode. An object
module is link-edited for temporary
storage in the core image library and
is immediately executed.

3. Assemble and execute mode. A source
module is assembled or compiled. The
object module (output) is link-edited
for temporary storage in the core image
library and is immediately executed.

Note: When operating in modes 2 or 3, the
core image and system directories

are not updated.

The linkage editor program is called by
job control when a // EXEC LNKEDT control
statement is read. Control is always
returned to job control when the link-edit
function is completed.

For additional information refer to
Section 5: Linkage Editor Program.

LIBRARIAN PROGRAMS

This section presents a group of programs
that maintain, service, and organize the
libraries and directories of a DOS resident
system. These programs are collectively
referred to as the Librarian.

Functionally, they are divided into three
groups:



1. Maintenance programs

2. Organization programs

3. Service programs

Maintenance Programs (Chart 00)

These programs perform the functions that
catalog, delete, rename, reallocate, and
condense the libraries of SYSRES. The
following is a list of the maintenance
programs:

1. Common library maintenance program
(MAINT)

2. Core image library maintenance program
(MAINTC2)

3. Relocatable library maintenance program
(MAINTR2)

4. Source statement library maintenance
program (MAINTS2)

5. Transient and library-routine directory
update program ($SMAINEOJ)

6. Library condense program (MAINTCN)
7. System reallocation program (MAINTA)

8. Store condense limits program (MAINTCL)

Common Library Maintenance Program (MAINT) :
This program is in storage during the
execution of all system maintenance
functions. It is called by job control
when a // EXEC MAINT control statement is
read or by a $MAINEOJ if an automatic
condense is required.

The prime function of MAINT is to fetch
the correct maintenance program to perform
a specific maintenance function. This is
accomplished by reading and analyzing
control statements from SYSRDR or SYSIPT.
The following is a list of control
statements acceptable to MAINT:

e RENAMC

Fetch MAINTC2
e DELETC
e CATALR
¢ RENAMR Fetch MAINTR2
° DELETR

e CATALS

e RENAMS Fetch MAINTS2

e DELETS

e CONDS Fetch MAINTCN

e CONDL Fetch MAINTCL

e ALLOC Fetch MAINTCN (Note 1)

o /% Fetch job control

e IPTCTRL Read librarian statement on
SYSIPT

e RDRCTRL Read librarian statement on
SYSRDR

Note 1: MAINT always fetches MAINTCN when

an ALLOC control statement is
read. MAINTCN performs the
library condense function before
fetching MAINTA to perform the
library reallocation function
specified by the ALLOC control
statement.

For additional information, refer to
Section 6: Librarian Maintenance Programs,
Common Library Maintenance Program.

Core Image Maintenance Program (MAINTC2):
This program is fetched by MAINT to perform
the rename or delete functions for the core
image library. When fetched, MAINTC2
shares the problem program area with MAINT.
Control is returned to MAINT when the
desired function is completed.

The RENAMC control statement specifies
that a phase of the core image library is
to be renamed. The DELETC control
statement specifies that a phase of the
core image library is to be deleted. The
catalog function for the core image library
is always performed by the linkage editor
program (Phase 8, $LNKEDTC).

For additional information, refer to
Section 6: Librarian Maintenance Programs,
Core Image Library Maintenance Program.

Relocatable Library Maintenance Program
(MAINTR2): This program is fetched by
MAINT to perform the catalog, rename, or
delete functions for the relocatable
library. When fetched, MAINTR2 shares the
problem program area with MAINT. Control
is returned to MAINT when the desired
function is completed.

The CATALR control statement specifies
that a module is to be cataloged to the
relocatable library. The RENAMR control
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statement specifies that a module of the
relocatable library is to be renamed. The
DELETR control statement specifies that a
module of the relocatable library is to be
deleted.

For additional information, refer to
Section 6: Librarian Maintenance Programs,
Relocatable Library Maintenance Program.

Source Statement Library Maintenance
Program (MAINTS2) : This program is fetched
by MAINT to perform the catalog, rename, or
delete functions for the source statement
library. When fetched, MAINTS2 shares the
problem program area with MAINT. Control
is returned to MAINT when the desired
function is completed.

The CATALS control statement specifies
that a book is to be cataloged to the
source statement library. The RENAMS
control statement specifies that a book of
the source statement library is to be
renamed. The DELETS control statement
specifies that a book of the source
statement 'library is to be deleted.

For additional information, refer to
Section 6: Librarian Maintenance Programs,
Source Statement Library Maintenance .

Program.

Update Transient, Foreground Program, Open
and Library-Routine Directories Program
(SMATNEOJ) : This program may be fetched by
MAINTCN (in the case of an automatic
condense), MAINT or CORGZ. It updates the
transient, foreground program, open and
library-routine directories, and to print
the system status report on SYSLST after
the execution of any of the following:

o A linkage editor catalog function.

e A core image library rename or delete
function.

A library condense function.
e A library reallocation function.
o A copy system function (CORGZ).

For additional information, refer to
Section 6: Librarian Maintenance Programs,

functions must be performed and that
control is to be returned to MAINT:

e Condense all libraries.

e Condense selected libraries.

e Condense an individual 1library.

MAINTCN is also fetched by $MAINEOJ for
automatic condensing and by MAINT when the
ALLOC control statement is read. When

fetched under this circumstance:

e MAINTCN still shares the problem
program areéa with MAINT.

e All libraries are condensed.

o MAINTA is fetched when the condense
function is completed.

For additional information, refer to
Section 6: Librarian Maintenance Programs,
Library Condense Programe.

Store Condense Limits Program

(MAINTCL) : This program is fetched by
MAINT, and, when executed, stores library
condense information in the system
directory. The information stored by
SMAINTCL is used by $MAINEOJ to determine
if an automatic condense is required (when
a nonzero parameter is specified by the
control statement). If an automatic
condense is to be done, the condense limit
has been posted by MAINTCL.

System Reallocation Program (MAINTA): This
program is fetched by MAINTCN when the
reallocation function (ALLOC control
statement) has been detected by MAINT. The
reallocation function is used to redefine
the sizes of the libraries and directories
of SYSRES.

MAINT detects the ALLOC control
statement and fetches MAINTCN to condense
all libraries before the reallocation
function is performed. When fetched,
MAINTA overlays MAINTCN and shares the
problem program area with MAINT. $MAINEOJ
is fetched when the reallocation function
is completed.

For additional information, refer to
Section 6: Librarian Maintenance Programs,

Update Transient and Library-Routine
Directories Program.

Library Condense Program (MAINTCN): This
program is fetched by MAINT to perform the
condense function for the system libraries.
When fetched, MAINTCN shares the problem
program area with MAINT.

The CONDS control statement specifies
that one of the following condense
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System Reallocation Program.

Organization Programs (Chart 00)

The Copy System Program (CORGZ) is the only
program in this category. It is fetched by
job control when the // EXEC CORGZ control

statement is read. Its function is to copy



SYSRES, either selectively or completely.
A complete copy generates backup; a

selective copy generates a reduced system
that is to be used for a specific purpose.

The CORGZ program has the additional
capability of performing the reallocation
function.

Upon completion, the CORGZ program
fetches $MAINTEOJ to update the transient
and library-routine directories, and print
the system status report, of the new
SYSRES.

For additional information, refer to
Section 7: Librarian Organization
Programs, Copy System Program.

Service Programs (Chart 00)

These programs perform the functions that:

1. Display and/or punch books from the
source statement library, and modules
from the relocatable library.

2. Display the contents of the directories
in SYSRES.

The service programs are briefly
described as follows. For additional
information, refer to Section 8: Librarian

Service Programs, RSERV, SSERV, DSERV.

Relocatable Library Service Program
(RSERV): This program displays and/or

punches modules from the relocatable
library.

Source Statement Library Service Program
(SSERV): This program displays and/or
punches books from the source statement
library.

Directory Service Program (DSERV): This

program displays the contents of the

directories in SYSRES. All directories can
be displayed in a single run or they may be
displayed selectively.

PROCESSING PROGRAMS (CHART 00)

All programs executed in the DOS
environment use the functions of the system
control programs. A minimum system
residence may consist of only the system
control programs and one Oor more user
programs. A full system residence may
consist of the following components:
1. System control programs
2. Linkage editor program
3. Librarian maintenance programs
4. Librarian organization programs
5. Librarian service programs
6. Processing programs
a. Language Translators
(1) . Assembler
(2). COBOL
(3) . FORTRAN
(4) . RPG
(5). PL/I
b. Sort/Merge
c. Utilities

d. Autotest

e. User programs
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SECTION 2: SYSTEM RESIDENCE ORGANIZATION

This section presents the organization of a
disk resident system as received from the
Program Information Distribution Center
(PID) and after system generation.

The user receives the disk resident
system on a 2311 disk pack. Certain areas
of the disk pack are predefined. These
areas and their content are as follows:

1. IPL. This area contains the IPL
bootstrap program and the volume label.
2. System directory. This area contains
the system master directory. It
consists of records that show the
status, location, description, and
allocation of each library and
directory in the system. This area
also contains the IPL retrieval program
($SASTPL2).

System work area (Librarian area).

This area is reserved for use as a
system work area by the linkage editor,
job control, and the librarian
programs.

Transient directory. This area’
contains the directory of the transient
routines located in the core image
library.

Open (LIOCS) directory. This area
contains a directory of the phases of
the logical input/output control
section (LIOCS) OPEN function.

Library-routine directory. This area
contains a directory of the system
programs located in the core image
library.

Foreground Program directory. This
area contains a directory of the
foreground program phases.

11.

Phase directory. This area is reserved
for the directory of phases of a
problem program.

12.

Core image directory. This area
contains the directory of all the
phases in the core image library.

10. Core image library. This area
contains the following programs, in

core image format:

a. System control programs

e IPL program ($$IPLRT2)
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s Supervisor control program
($$A%$SUP1), includes PIOCS.
e Job control program ($JOBCTLA)
b. Linkage Editor Program ($LNKEDT)
c. Librarian programs

e Common library maintenance (MAINT)

e Core image library maintenance
(MAINTC2)

o Relocatable library maintenance
(MAINTR2)

e Source statement library
maintenance (MAINTS2)

e Transient and library-routine
directory update program
($MAINEOJ)

e Library condense (MAINTCN)

e Store condense limits (MAINCL)

e Library reallocation (MAINTA)

e Copy system (CORGZ)

e Directory service (DSERV)

e Relocatable library service
(RSERV)

e Source statement library service
(SSERV)

d. Processing programs
e Assembler

Relocatable library directory. This

area contains the directory of all the
modules in the relocatable library.

Relocatable library. This area

contains programs in relocatable format
(language translator output). All

programs that are in the core image
library are contained in this area.
addition this area can contain the

following programs:

In

¢ COBOL

e FORTRAN

® RPG



e PL/I

Sort/Merge

Utilities
e Autotest
13. Source statement directory. This area

contains the directory of all the books
in the source statement library.

14. Source statement library. This area
contains books in source-language
format. The books supplied are macro
definitions in the assembler
sub-library. Included are the
supervisor macros and the logical IOCS
macros.

SYSTEM RESIDENCE ORGANIZATION AFTER
GENERATION

Once system generation is completed, the
user has a system residence that is
specifically designed for his configuration
and special features.

Certain areas of any system residence
are fixed and do not change. Figure 3
shows the organization of a full system
residence.

e Items 1 through 10, and 15 are required
in any system residence.

e Items 1 through 9 have fixed locations.

e Items 10 through 16 have variable

locations that are dependent on the
existence and allocation (size) of
preceding items.

Items 11-14 and 16 are optional. If
one or both of the optional libraries
(items 12 and 14) are not allocated,
the associated directory is not
allocated.

e The directory of each library-
directory pair (items 9, 11, and 13)
starts on a new cylinder (CC) at track
(HH) 00.

e The library of each library-directory
pair starts on a new track (HH) and
utilizes all of the last allocated
cylinder (HH = 9).

The volume area (item 15) requires a
full cylinder.

System residence is contained in a
contiguous area of the disk pack. The

starting address is (BB = 00, CC = 00,
HH = 00, and R = 1). The ending
address is (BB = 00, CC = nn, HH = 09,

and R = n).

nn = the cylinder assigned to the
volume area. It is dependent on
the allocation specified by the
user for the core image,
relocatable, and source
statement library and directory
pairs.

n = the last record of the last
track of the volume area.
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Figure 3.

34

Y = Ending HH of the Previous Directory

Z = This Volume Label Contains the Address of the VTOC Established when

the Pack was Initialized.

DOS System Control

System Residence Organization

STARTING DISK ADDRESS NUMBER
NoO. COMPONENT OF TRACKs | R = REQUIRED
BB cc | HH R | (Allocation) | © = OPTIONAL
IPL Bootstrap Record 1 ($A$IPL1) 00 00 00 1 R
. IPL Bootstrap Record 2 ($A$IPLA) 00 00 00 2 . R
SYSRES Vol Label (Z) 00 00 00 3 R
User Vol Label 00 00 00 4 (o)
Record 1 00 00 01 1 R
System Record 2 00 00 | o1 2 R
o | Directory [ Record 3 00 00 01 3 1 R
Record 4 00 00 01 4 R
IPL Retrieval Program ($$A$IPL2) 00 00 01 5 R
3 System Work Area (Librarian Area) 00 00 02 1 3 R
4 Transient Directory ($$A and $$B Transients) 00 00 05 1 1 R
5 Open Directory ($$B0) 00 00 06 1 1 R
) Library Routine Directory ($ Phasenames) 00 00 07 1 1 R
7 Foreground Program Directory (FGP) 00 00 08 1 1 R
8 Phase Directory (For Problem Program Phases) 00 00 09 1 1 R
9 Core Image Library Directory 00 o1 00 1 * R
End of CI Directory
10 Core Image Library 00 1 * R
X | oy
End of CI Library
11 Relocatable Library Directory 00 oy | 00 1 * 0]
End of RL Directory
H *
12 Relocatable Library 00 X l vl 1 (o]
End of RL Library
13 Source Statement Library Directory 00 B+l l 00 1 * O
End of SS Directory
H *
14 Source Statement Library 00 X I Vel 1 O
End of SS Library
15 Volume Area (Label Storage Area) 1 10 R
cr | oo
End of Volume Area
16 User Area 1 * (o)
ct2 | o0
X = Ending CC of the Preceding Directory
* = Allocation Dependent on User Requirements
A = Ending CC of Core Image Library
B = Ending CC of Relocatable Library
C = Ending CC of Source Statement Library
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IPL

Refer to Section 4: System Control
Programs for information on IPL record
fornats.

SYSTEM DIRECTORY

This directory consists of five records
that make up the system master directory.
Records 1 through 4 are 80 bytes in length.

kecords 1 through 3 contain information
describing the core image library and
directory, the relocatable library and
directory, and the source statement library
and directory, respectively.

kecord 4 contains information describing
the allocation of the library and directory
pairs, and the beginning cylinder number of
the Label (Volume) area.

Record 5 is the IPL retrieval program
($$A$1IPL2).

Figure 4 shows the record formats of the
system directory records.

TRANSIENT DIRECTORY

This single track directory contains
entries for the A and B transient routines,
which are located in the core image
library. The entries in this directory are
taken from the core image library
directory. A separate directory permits
faster retrieval of the A and B transients.

The core image library phases that are
referenced in this directory have a phase
name prefixed by $$A (type A transients) or
$$B (type B transients). This directory
has a maximum capacity of 144 entries.
Track format is identical to the core image
library directory (see Figure 6).

OPEN DIRECTORY

This single track directory contains
entries for the LIOCS open phases located
in the core image library. The entries in
this directory are taken from the core
image library directory. A separate
directory permits faster retrieval of LIOCS
open phases. The core image library phases
referenced in this directory have phase
names prefixed by the characters $§$BO.

This directory has a maximum capacity of
144 entries. Track format is identical to
the core image library directory (see
Figure 6).

LIBRARY ROUTINE DIRECTORY

This single-track directory contains
entries for frequently used core image
library phases such as job control, linkage
editor, etc. The entries in this directory
are taken from the core image library
directory. A separate directory permits
faster retrieval of these phases. The core
image library phases that are placed in
this directory have a phase name prefixed
by a $§, (example S$LNKEDT). This entry has
a maximum capacity of 144 entries. Track
format is identical with the core image
library directory (see Figure 6).
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Format of records 1- 3 (Record 1, contains core image directory and library information; record 2, relocatable directory and
library information; and record 3, source statement library and directory information. )

0 7 15 23 30

37 44 146 |48 |50 |52 | 54

5§J

79

BBCCHHR [BBCCHHRE|BBCCHHRE|BBCCHHR

BBCCHHR

BBCCHHR | XX | XX | XX | XX | XX | XX

1 2 3 4

)
5 6 7 8 2110 [ N 12

if no library allocated).
1. Starting address of the directory.
2, Address of the next available entry in the directory.
3. Ending address of the directory including last entry.
4. Starting address of the library.
5. Address of next available entry in the library.
6. Ending address of the library.
7. Number of active entries in the directory.
8. Number of blocks allocated for the library.
9. Number of active blocks in the library.
Number of deleted blocks in the library.
11. Number of blocks available for additions.
Automatic condence limit
Reserved

Fields (The 1st byte contains blank and the remainder of the record contains zeros

Format of record 4 (Contains allocation information for each system library and directory.)

\
RESEFVED

13
—

0 2 4 6 8

10 12 |13 I

C C T T C C T T C

C T T C

1]
RESEI}VED

1 2 3 4

)
5 6 7 8
JL

Fields (The fields contain zeros if not allocated.)

Total number of cylinders (library +directory)
Number of directory tracks

Total number of cylinders (library +directory)
Number of directory tracks

Total number of cylinders (library +directory)
Number of directory tracks

Address of label storage cylinder, C, (volume a
Reserved

).

mwo.tn&wn—-

Record 5 (IPL retrieval program - $$A$IPL2)

}

} relocatable
}

rea

core image

source statement

Figure 4. System Directory Record Formats

FOREGROUND PROGRAM DIRECTORY

This single track directory contains
entries for the foreground program phases
located in the core image library. The
entries in this directory are taken from
the core image library directory. A
separate directory permits faster retrieval
of foreground program phases. The core
image library phases referenced in this
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directory have phase names prefixed by the
characters FGP. This directory has a
maximum capacity of 144 entries. Track
format is identical to the core image
library directory {(see Figure 6).
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SYSTEM WORK AREA (LIBRARIAN AREA)

This 3-track area is reserved as a work
area for the librarian programs and job
control. The format of the records in the
librarian area is dependent upon the
program using the area at a specific time.
Figure 5 shows the record formats that may
be found in the librarian area.

PHASE DIRECTORY

This single track directory contains
entries for the phases of the current
problem program. The entries in this
directory are constructed by job control
before each job step is executed. They are
taken from the core image library
directory. A separate directory permits
faster retrieval of the phases of a
program.

The phase naming conventions used to
permit the use of the phase directory are:

1. All program names must be unique in the
first four characters.

2. The first four characters of the name
of each phase of a program must be
identical to the first four characters
of the program name. All 8 characters
of the first phase name must be
identical to the program name.
Example: WXYZPROG

WXYZPROG - phase 1
WXYZPH1 - phase 2
WXYZPH2 - phase 3

The maximum capacity of this directory
is 144 entries. Track format is identical
to the core image library directory (see
Figure 6).

CORE IMAGE LIBRARY DIRECTORY

This directory consists of one or more
tracks, dependent on the allocation
specified by the user. It contains one
entry for each of the phases in the core
image library.

Note: A phase is an overlay of a
multiphase program or a complete

program if not multiphase.

Each directory entry describes one phase
in the core image library and contains:

* Phase name
e Loading address
e Entry point

e Starting disk address in the core image
library

o Number of blocks
e Length of last block
Figure 6 shows the track, block, and

entry format of the core image library
directory.
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As used by Job Control

Each
Track Block 1 Block 3 Block 41 (maximum)
Block 2 1 Entry (20 Bytes)
Phase Load No. of] Entry ClI Library Length of
Name Address Blocks Address Address (CHR) Last Block
Number 8 3 1 3 3 2
of Bytes
As used by Linkage Editor (SLNKEDTA phase)
Bach Block 1 Block 2 Block 3 Block 4 Block 5 Block X
Track
Unblocked Phase Entries (24 Bytes Each)
Phase Entry No. of Lf"Lg”; Cl Library Load
Name Address Blocks ot Las Address Address
Block
NNNNNNNN EEEE BB LL CHHR LLLL
Number
of Bytes 8 4 2 2 4 4

Note: This area is also used by the Reallocation Program (MAINTA) for temporary storage of the Volume Label.

Figure 5. System Work Area Record Formats

38 DOS System Control



N~

SYSRES

-

(

Phase Dir.

Core Image
Library
Directory

(

Core Image

(

Library

(

Eight 360- Byte Blocks
1 2 3 4 5 6 7 8

Eighteen 20- Byte Entries

7 8 9 10 1 12 13 14 15 16 17 | 18

20 Bytes -

Field

1. Phase Name

2. Loading Address

3. Number of Blocks

4. Entry Point

5. Phase Address

6. Number of Bytes in the Last Block

Figure 6.

8 characters from the PHASE card. (an * in the first byte indicates the logical end of
the directory).

3- byte hexadecimal storage address provided at linkage edit time. (Can be overridden
at object time).

the number of physical records (blocks) required to contain the phase in the core image
library.

3- byte hexadecimal storage address of the first instruction to be executed. Provided at
linkage edit time (can be overridden at object time).

starting disk address of the first block of the phase in the core image library. The 3- byte
address (CHR) is expanded to 5 bytes (0COHR) by the using routine.

each block of a phase contains 1728 bytes of data, except the last block, which can
contain fewer data bytes. The data in the last block is padded into o 1728~ byte record.

Core Image Directory Format

System Residence Organization
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CORE IMAGE LIBRARY

The core image library consists of one or
more tracks, dependent on the allocation
specified by the user. Each allocated
track contains two blocks with a maximum
capacity of 1728 bytes each. The number of
programs (phases) and the size of each
program to be contained in the core image
library dictates the number of tracks that
must be allocated. Each program starts
with a new block and only the last block of
a program can contain less than 1728 bytes
of data. The last block, if less than 1728
bytes of data, is padded with zeros.

r— =771

|

Core image directory

Core image library

Relocatable library directory

| l
I ——

* The last block of each phase can
contain less than 1728 bytes of data.

However, the block is padded with
zeros.,

Figure 7. Core Image Library Format
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Note: A phase is an overlay of a
multiphase program or a complete
program if not multiphase.

Figure 7 shows the organization of the
core image library.

RELOCATABLE LIBRARY DIRECTORY

This directory consists of one or more
tracks, dependent on the allocation
specified by the user. It contains one
entry for each module in the relocatable
library.

First Track
Block 1 Block 2
PHASE A PHASE A
Block 1 Block 2
of of
Phase A Phase A
(1728 Bytes) (1728 Bytes)
Second Track
Block 1 Block 2
Phase A Phase B
Block 3 Block 1
of of
Phase A Phase B
(* Bytes) (* Bytes)
nth Track
Block 1 Block 2
Phase N Next Phase to be
Block x cataloged, starts
of here
Phase N
(* Bytes) (1728 Bytes)
Last Track

Track 09 of last core image library cylinder

Block 1 Block 2
(1728 bytes) (1728 Bytes)

TN



Note: A module is the term applied to the
output of a complete language
translator run.

Each directory entry describes one
module in the relocatable library and
contains:

¢ Module name

e Total number of text-records (blocks)
required to contain this module

Core image library

e Starting disk address of the first
text-record of this module.

Figure 8 shows the track, block, and
entry format of a single track in the
relocatable library directory.

<-—-———-—— Nine 322-byte blocks ———

Relocatable library
directory

1 2

3

4 15167 |81]°9

Relocatable library

s 4BiAo'ck

Twenty-three 14-byte entries

NS

1 2 3 4 5 6 7 8 9 10 1M 12 |13 {14 |15 |16 |17 18 |19 120 | 21 | 22 | 23
T
1 Entry
14-bytes >
0 8 10
N N N N N N N N B B C H H R
1 2 3
FIELD
1. Module Name - 8 characters from the "CATALR" control statement.
An * in the first character indicates the logical end
of the directory.
2. Number of - Total number of text records (BLOCKS) required to
Blocks contain this module.
3. Disk Address - Starting disk address of the first text record (BLOCK)
of this module in the relocatable library.
Figure 8. Relocatable Library Directory Format
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RELOCATABLE LIBRARY

The relocatable library consists of one or
more tracks, dependent on the allocation
specified by the user. The number of
modules and the size of each module to be
contained in this library dictates the

number of tracks which must be allocated.
Each allocated track contains nine blocks
with a fixed length of 322 bytes each.

Each module starts with a new block but not
necessarily a new track.

Figure 9 shows the organization of the
relocatable library.

Relocatable Library Directory

Relocatable Library

Source - Statement Library Directory

First Track
Block
1 2 3 4 5 6 7 8 9
<————— Module A - Module B - Module C
Blocks 1, 2, and 3 Blocks 1, 2, 3, and 4 Blocks 1 and 2
of Module A of Module B of Module C
3x 322 = 966 Bytes 4 x322 = 1288 Bytes 2 x322 = 644 Bytes

M&iule C Overflowed to Next Track

Second Track

Block
1 2 3 4 5

6 7 8 9

+————————— Module C

Module D

Blocks 3, 4, 5, and 6

of Module C

4x322 = 1288 Bytes

Module C Total Byte Count = 1932

Blocks 1, 2, 3, 4, and 5
of Module D
5x322 = 1610 Bytes

nth Track ——
Block
1 2 3 4 5 6 7 8 9
Module N
Blocks 5~ 9 of this track have not been used
Blocks W, X, Yand Z (cataloged) as yet. The next module cataloged
of Module N will start at block 5 of track n.
Last Track
Block
1 2 3 4 5 6 7 8 9

Track 09 of last relocatable library cylinder

Figure 9. Relocatable Library Format
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SOURCE STATEMENT LIBRARY DIRECTORY

This directory consists of one or more
tracks, dependent on the allocation
specified by the user. It contains one
entry for each book in the source statement
liprary.

Note:

A book is the name given to a
sequence of source language
statements, in compressed card image
format, that are accessed by a
single name.

Each directory entry describes one book
in the source statement library and
contains:

e A sublibrary prefix (A = Assembler, C =
COBOL)

e Book name

e Starting disk address of the first
block of this book

e Total number of blocks required to
contain this book in the source
statement library

Figure 10 shows the track, block, and
entry format of the source statement
library directory.

SOURCE STATEMENT LIBRARY

The source statement library consists of
one or more tracks, dependent on the
allocation specified by the user. The
number of books and the size of each book
to be contained in this library dictates
the number of tracks which must be
allocated. Each track contains 16 blocks
with a fixed length of 160 bytes per block.
Each book starts with a new block but not
necessarily a new track. Each book in the
source statement library contains
compressed card-images of the source
language input to the assembler or COBOL
language translators. A compressed card
image can overflow from one block to
another.

Refer to Section 6: Source Statement
Library Maintenance Program for individual
record formats.

Figure 11 shows the organization of the
source statement library.
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Relocatable
Library

Source Statement
Library Directory

Source Statement
Library

Field

1. Sublibrary prefix

2. Book name

3. Disk address

Sixteen 160 - Byte Blocks ~>

7

8

9

10 111 |12 13 |14 [15 |16

- Ten 15- Byte Entries

10

1 2 3 4

5

6

7

8 9 10 Bytes

Bytes 1 and 2: End-of-Block Characters
Bytes 3 = 10: Unused

15 Bytes

N

N

- an "A" for the assembler, a "C" for COBOL. An * in this
field indicates the logical end of the directory.

~ 8 characters from the "CATALS" control statement.

- starting disk address of the first block of this book.

4. Number of blocks - the total number of blocks required to contain this book in
the source statement library.

Figure 10. Source Statement Library Directory Format
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Source Statement
Library Directory

Source Statement-
Library

Volume Area

First Track
1 2 3 4 5 6 7 8 9 10 1 12 13 14 |15 16
Book A Book B Book C
Blocks 1-5 of Book A Blocks 1-7 of Book B Blocks 1- 4 of Book C
5 x 160 = 800 Bytes 7 x 160 = 1120 Bytes 4 x 160 = 640 Bytes
nth Track
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Book N

Blocks 7- 16 of this track have not been used (cataloged) as yet.
:lzcr:,o'; g:g:;;t N * The next book cataloged will start at block 7 of track n.

Last Track
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Track 09 of last source statement library cylinder

Figure 11. Source Statement Library Format
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SECTION 3: SUPERVISOR GENERATION AND ORGANIZATION

This section of the manual discusses
supervisor generation in the first three
major subsections. The first subsection
describes general supervisor generation
techniques. The second subsection
describes the supervisor generation macros
and their optional operands. The third
subsection describes the relationship
between the outer supervisor generation
macros and the inner macros that generate
the bulk of the supervisor code.

Organization is discussed in the last
major subsection.

To understand the third subsection,
refer to the IBM publication that explains
macro definition language structure and
usage. 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
(refer to Figure 13 for interpretation
of BG20). If BG20 is on, the next line
in the SSERV listing that is
significant 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 (SRL)
publication; IBM System/360 Disk and Tape
Operating Systems, Assembler
Specifications, Form C24-3414.

Basic supervisor organization is
described by a core map and descriptions of
the various I/0 tables and information
blocks in the fourth subsection.
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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/O 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
Distribution (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
IBM publication on system generation and

maintenance (IBM System/360 DOS System
Generation and Maintenance, 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 o0ld supervisor directory entry, and
posting the new supervisor directory
entry.

4. Execute a maintenance program to
condense the core image library,
deleting the o0ld supervisor program.

5. Re-IPL with the new supervisor.

—~
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Supervisor Generation Macros

The following list of supervisor macros and
optional operands is presented to give the
reader:

e Supervisor generation macro names.

* Required macro sequence (as listed).

¢ Macro parameters (where there is an
assumed value, that value is
underlined).

e A brief description of what the
generated macro does.

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

Supervisor Generation and Organization
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Macro

Macro

Name Description Parameter =Option Option Description Name Description Parameter =Option Option Description
SUPVR Describes SYSTEM = f TAPE } Indicates the system residence, FOPT Describes ocC= {&)} Operator initiated communica~
system DISK SYSRES, device type functional YES tions to problem programs. If
environment supervisory OC=YES the facility is avail=~
MPS = {& } Indicates multiprogramming options able to all programs in MPS.
YES support. |f YES is specified,
the system generated is capable PC= { hLO_} Problem program routine for
of supporting 2 foreground YES program check. If PC=YES,
programs. the facility is available to all
programs in MPS,
TP={NO } Indicates Teleprocessing sup-
BTAM | port is desired. BTAM is valid IT=(NO Problem program ability to set
only if SYSTEM=DISK . BG $ timer intervals and specify a
Fl timer interrupt routine. BG,
CONFG | Describes MODEL={ 30} nn defines the System/360 F2 F1, or F2 indicates which pro-
hardware nn model number (30, 40, etc.). gram has the facility. F1 or
features F2 is valid only in MPS.
SP={& Indicates the storage protection
YES} feature is desired. YES is TEB= {Pﬁ} Tape error statistics are to be
assumed if MPS = YES in the n accumulated and logged where
SUPVR macro. n is the number of tape drives
attached to the system.
DEC= JNO Decimal feature.
{m} CCHAIN ={N_O} Command chaining support for
YES retry on |/O operations.
FP={NO Floating - point feature.
{ ES DASDFP= Supervisory DASD file protec=
{ NO l tion, where (n,n) indicates the
TIMER={_@ 1 Timer feature. TIMER=YES ?(n,n I ,2311 I)‘ range of channels to which
YES f the supervisor macro GETIME 2321 DASD's may be attached.
is supported. 2321 option indicates the
presence of a 2321 device.
STDJC Sets standard| DECK = § YES Output modules on SYSPCH.
values for { NO} SYSFIL= System input and system output
job control {___NL__} (SYSRDR, SYSIPT, SYSLST,
variobles, | LIST=§ YES Source modules listings from (2311[,n1,n2])f | SYSPCH) files may be assigned
. NO language translators on SYSLST, to a 2311,
XREF = f YES } Language translators output n1=residual capacity (in
NO symbolic cross- reference lists records) for beginning of oper-
on SYSLST. ator notification when SYSLST
is assigned to a 2311,
ERRS ={LS} Compilers summarize all errors
| NO in source programs on SYSLST, 100 < nl < 65536
If nl is omitted, 1000 is
LOG ={ @} Listing of all control statements assumed.
NO on SYSLST.
n2 =residual capacity (in
DUMP= E} Dump cf registers and main records) for beginning of oper-
{NO storage on SYSLST. ator notification when SYSPCH
is assigned to a 2311,
LINES = f 56 Number of lines per page on
{;} SYSLST. per peg 100< n2 < 65536
If n2 is omitted, 1000 is
DATE ={M } Format of date. assumed. The SYSFIL p t
DMY | and its options is valid only
when SYSTEM=DISK in the
CHARSET = {ﬁg Specifies the 48 or 60 charac - SUPVR macro.
60C ter set for language translator
input on SYSIPT.
LISTX= {N_Q } Hexadecimal object module
YES listings from compilers on
SYSLST.
SYM= {&} Assembler output symbol tables
YES on SYSPCH.
48 DOS System Control
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Name :)A:::rroipﬁon Parameter =Option Option Description Name g\:;rz ption Parameter=Option Option Description
PIOCS | Describes the |SELCH = _Y_Eé} Selector channels attached to DVCGEN |Specifies CHUN = {X‘cuu' % Specify the hexadecimal number
system |/O NO the system. 1/0O devices. of the channel and unit for the
configuration Each device device.
BMPX= { NO } Burst mode devices will be type requires
YES supported on multiplexor a separate  |DVCTYP= ,xxxxxxz Specify the device type. See
channel. DVCGEN Figure 26.
macro. (See
CHANSW =‘NO Channel switching tape control note 1 for [CHANSW= { &} Specify if the device is
RWTAU }unit. RWTAU = 2404 or 2804, DVCGEN YES attached to more than one
TSWTCHY TSWTCH = 2816. If either rules. This selector channel. If it is, the
2404 or 2804 and 2816, RWTAU is an option=- device can be switched.
must be specified. al macro.)
MODE= i X'ss' Indicate the mode setting. (For
TAPE = ’i l Indicates required tape PIOCS seven track tapes only.) The
) 7 support. 9 = nine track only. assumed value for ss is 90. See
NO f This is the assumed value when Figure 27 for other values.
SYSTEM=TAPE.
7 = seven or nine track. ASSGN | Sets standard g SYSxxx, X'cuu' ‘ SYSxxx is any background
NO = No tape drives attached. background symbolic logical unit (SYSIPT,
Invalid when SYSTEM =TAPE. 1/O assign- SYSLOG, etc.) or programmer
This is the assumed value when ments. A logical unit (SYS000, SYS001,
SYSTEM=DISK. separate etc.). X'cuu'is the hexa-
macro is re- decimal number of the channel
ALLOC | Partitions ’Fl =nK, F2 =nKt» Specifies storage partitioning quired for and unit to which the symbolic
storage for MPS, where n must be a mul - each stan~ device is attached.
MPS (Op- tiple of 2. dard assign-
tional macro). ment desired.
(Optional
IOTAB | Describes in=-|IODEV = { 10 } Number of 1/O devices macro)
stallation n attached to the system. CAUTION:
requirements The ASSGN
for I/O BGPGR={ 19_} Number of symbolic units of the macro allows
tables. n class SYSnnn for the back- SYSRDR,
ground program, SYSLST,
SYSPCH,
F]PGR={§} Number of symbolic units for and
n F1. Valid only in MPS. SYSIPT to be
Otherwise zero is assumed. assigned to a
tape or
F2PGR= {é} Number of symbolic units for DASD.
n F2. Valid only in MPS. However,
Otherwise zero is assumed. IPL unassigns
any such
CHANQ = { ﬂ} Number of 1/O requests in the assignments,
n h | queve. 6 d if
SYSTEM=DISK, 8 assumed if SEND Indicates {n * Specifies the beginning address
SYSTEM =TAPE. end of of the problem program area.
supervisor An area should be reserved for
J|B={ é} Number of Job Information generation. supervisor expansion and
n Blocks (JIBs) for the system. maintenance. The parameter
Requirements are: is optional. If not specified,
1. One JIB for each temporary no area is reserved beyond the
logical unit assignment . assembled last address of the
2. One JIB for each alternate supervisor.
logical unit assignment .
3. One JIB for each open
2311 extent with the DASD
file protect feature.
4, Two JIBs for each open
2321 extent with the DASD
file protect feature.
Rules for Using DVCGEN
1. A separate DVCGEN macro instruction is required for each device.
2, The total number of DVCGEN macros must not exceed the total number of devices specified in the IODEV parameter of the IOTAB macro.
3. DVCGEN macros must be specified in ding ch | address sequence.
4, 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.
5. The sequence of the DVCGEN cards determines the priority of the devices on their channel. Switchable units must be the last devices for the channel.

6. The specifications of these macros may be altered by IPL ADD and DEL statements. See Section 4: Initial Program Load.

Supervisor Generation and Organization
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Macro Relationships

The code generated by the assembler for any
selected supervisor generation is a
function of certain macros named in the
preceding subsection (generation macros)
and a group of inner macros called by the
generation 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 are tested
in the same manner as B-globals. These 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 12 shows the code
generated, if any, and the globals set, if
any. Figure 13 indicates the on-off
conditions of the globals.
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Critical
Macro Type Code Generated Globals Set
SUPVR generation | Defines low main storage BGO
BG20
BG21
CONFG | generation | None BG1
BG2
BG22
BG23
STDJC generation | None BG34
FOPT generation | G | I BGé
General exit BG7
General entry BG8
Communications region BG30
BG32
BG33
AG2]
AG22
AG23
PIOCS generation | None directly calls inner macros| BG3
BG4
BG?
BG10
BG11
BG12
BG31
SGTCH inner Channel scheduler none
Start 1/O
1/O interrupt
SGUNCK | inner Unit check none
Error recovery exits
SGDFCH | inner Fetch subroutine none
SGSvVC inner Supervisor interrupts none
Program check interrupts
External interrupts
SGDSK inner Disk error recovery none
SGTCON | inner SVEREG subroutine, VLDADRI1 none
subroutine, ATNRTN routine,
CCW chain, SVC interrupt
table, logical transient save
area, disk information blocks,
error recovery block, PC option
table, IT option table, and OC
option table.
ALLOC generation | None none
I0TAB generation | Supervisor table expansions - none
PIBs, channel queve table
(CHANQ), LUB table, PUB
table, TEBs, and JIBs
DVCGEN | generation | Overlays for PUB table entries none
ASSGN | generation | Overlays for LUB table entries | none
SEND generation | Defines end of supervisor none
nucleus, beginning of A and B
transient areas, start of problem
program area, BG save area.
Figure 12. Macro Functions
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Global Purpose On Setting

BGO | Determines whether the system is tape | SYSTEM = DISK
or disk.

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

BG2 | Determines whether the timer feature TIMER = YES
is used,

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

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

BGS5 | Reserved

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

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

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

BG9 | Determines whether channel switching | CHANSW = RWTAU
is supported (2404,2804),

BG10 | Indicate whether selector channels are | SELCH = YES
supported.

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

BG12 | Determines the type of tape support TAPE=7o0r9
required.

BG20 | Determines whether multiprogramming | MPS = YES
support is required.

BG21 | Determines whether Tele-processing TP = BTAM
support is required.

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

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

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

BG31 | Determines if 9 track tape support is TAPE=9
required.

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

BG33 | Determines if logical system 1/O units | SYSFIL = 2311
are a 2311 disk pack.

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

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

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

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

Figure 13. Global Settings

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 14 describes the
assembled supervisor by a main storage map.
The map illustrates the supervisor physical
organization in four major areas:

e Low Core

e Nucleus Code

e I/0 Tables and Information Blocks

e Logical and Physical Transient Area

The logical organization is not
described by this section of the manual.
Because of the variety of options
available, the reader must determine the
logical organization for each individual
supervisor generation. By using the
program level flowcharts in Section 4 to
point to the detailed flowcharts in
Appendix H, 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 38, 39 and
40, respectively. The main storage areas

include:
Byte (hex) Function
o-4 Message area when SYSLOG is
disabled.
0-1 Contains the error code for
the SEREP diagnostic program.
16 Contains the address of the
communications region
physically 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.
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Nucleus Code

The main storage map (Figure 14)
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 communications region is part
of the nucleus coding that does not change
from generation to generation. Figure 15
illustrates its structure. The starting
address of the communications region is
made available to a user in general
register 1 through the COMRG macro.

I/0 Tables

The I/0 tables that comprise this section

of the supervisor are designed to establish
the interface between a user's program and
the hardware channels. Collectively, these
tables are called the system control center

(Figure 16). 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/0 request is made,
and 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).

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 (those 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
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8. SYSSLB
9. SYSRLB
10. SYSUSE
11. SYSFGI

Foreground programs can use only the
system unit names SYSLOG and SYSRES. The
programmer class (those symbolic unit names
reserved for programmer use) is made up of
SYS000 to sSYS243. 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 by the job control
program, or by the foreground initiator.
CHANQ and TEB entries are built and
processed by the supervisor program.

Figure 17 illustrates the I/O table
interrelationships. Figures 18 through 21
are illustrations of individual I/O tables.

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): Retains

program status information for user and
supervisor programs. Supplies routing
information when in a multiprogramming
environment to allow selective program
return. Contains pointers and switches
used by the supervisor program (Figure 22).

DIB (Disk Information Block): Built at

generation time if the SYSFIL option was
selected. Performs a recordkeeping
function on system class units assigned to
a DASD. The DIB contains the correct 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
(Figure 23).



A

JIB (Job Information Block): Contains logical transient programs are located

temporary and alternate LUB assignments. within the supervisor. The background
(These blocks are referenced by the LUBs.) program save area is located just before
The JIB serves another purpose when DASD the problem program area of main storage.
file protection is selected as a supervisor The BG save area contains six subfields:
generation option. Extent information is program name, PSW, general registers (9
supplied by the program initiator and through 8), label length, 6 reserved bytes,
logical IOCS open transient routines. The and optionally floating point registers.

supervisor can then perform the file
protect function given the protected file

limits. File protection does not include TRANSIENT AREAS: Main-storage locations

supervisor and transient originated I/O. are reserved for both the logical (B) and

(Figure 24). physical (A) transients. Approximately
1200 bytes are set aside as the logical

OTHER TABLES: Three optional tables transient area. Approximately 500 bytes

(program check, interval timer, and are set aside as the physical transient

operator communications) containing user area (Figure 14).

supplied address information are also found

within the supervisor (Figure 25). Save Figures 26 and 27 illustrate device type

areas for background programs and the codes and tape density data (SS).
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Note:

For PSW format
see Figure 38.
For CSW format
see Figure 40.
For CAW format
see Figure 39.

Figure 14.

54

>Low Core

P

>Nucleus Code

1/O Tables
and
Information

Blocks

Logical
and

0 Reset to zeros after IPL 15
16 18 20 28 30 38 40 48 |4C
Comm External e Program Machine |1I/O |CSW |CAW([BG Job
Region Old Old Check Old Check Old |Old Dura-
Address PSW PSW PSW PSW PSW tion
50 54 58 60 68 70 78
System System External svc Program Machine’ /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 Routine
General Exit Routine
Communications Region
Entry Register Area
General Entry Routine
Execute Channel Program (EXCP)
1/O Interrupt
Unit Check
Fetch
Other Interrupts
Option Routines
SVC Routines
Resident Device Error Recovery
Supervisor Constants
SVC Interrupt Table
Logical Transient Save Area
All Bound | BG F2 F1 Attention Quiesce Supervisor Channel
PIB PIB PIB PIB PIB PIB PIB Queue
FOCL PUB TABLE FAVP JIB TABLE
TEB FICL NICL LUB TABLE
PATCH AREA
LOGICAL TRANSIENT AREA (B- TRANSIENTS)
$38
PHYSICAL TRANSIENT AREA (A- TRANSIENTS)
$$A
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COMREG Note: 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.

Displacement
hexadecimal | 0 8 0A oC 17 18 20 24
Displacement
decimal 0 8 10 12 23 24 32 36
Addr | Addr UPS| Highest z:dm':'dif::e
Date of of Problem Program Use Byte Job Name Storage | . ted or
PPBEG | EOSSP Address
Loaded
XXXXXXXX | XX XX IXXXXXXXXXXX X | XXXXXXXX | XXXX XXXX
Displacement
hexadecimal |28 2C |2 30 34 35 36 37 |38 39 3A 3B
Displacement
decimal 40 44 46 48 52 53 54 55 | 56 57 58 59
End Address ?
of Longest | Lbl End of Job Linkage | Lenguage | Job
Phase Area | PIK | Storage Confg | Date | Standard | control | Control | Translator | Duration
Fetched or | Lng Address | Byte | Conv | Options | gy te Byte Control Indicator
Loaded Byte Byte
XXXX XX | XX | XXXX X X XX X X X X
Displacement Job Control Switches
hexadecimal | 3C 3E 40 42 44 46 48 4A 4C 4E 4F
Displacement
decimal 60 62 64 66 68 70 72 74 76 78 79
Disk Addr Addr | Addr | Addr | Addr | Addr | Addr Addr | Line
Address of of of of of of of of Count for System Date
of Labels | FOCL | PUB | FAVP | JIB TEB | FICL | NICL | LUB | SYSLST
XX XX X X XX | XX XX XX XX XX X XXXXXXXXX (
Displacement
hexadecimal | 58 59 5A 5C 5E &0 62 64
Displ acement
decimal 88 89 90 92 94 9 98 100
ID Lng. of LUB . Address of
tocs | PB | Numberof |ID Queve=  |Addressof | chanpel |Address of
Byte Table | |4t No. of Channel D|s|.< _V o Scheduler | PC Option
Reserved Addr | Checkpoint | Queue Entries | Position Data | Error Block Table - 8
X X XX XX XX XX XX XX s
Displacement
hexadecimal | 66 68 6A 6C 6E
Displacement
decimal 102 104 106 108 110
Add f
T or::;; Address of g;);::m Address of | Logical
Table - 8 | OCOption | op’s o | the LUBID | Transient
* T Sup- Table - 8 Support Queve Key
port Key
XX XX XX XX XX
Figure 15. Supervisor Communications Region (Part 1 of 5)
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Key to Communications Region Displacements:

s GElle] [e]

N A w w N N —

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 label area. (End of transient area +1).

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.

User area.

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 $$A$IPL2 stores it.)

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.

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.

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!
*Fl1 X'30!
Attn Rtn X'40*
Quiesce 1 /O X'50"
Supervisor X'60"

* These tasks do not exist in a batch - job-only system. (See Appendix H.)
Logical end of main storage address.
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
: Reserved
: 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: 1 =7-track SYSRES
0 =No 7-track SYSRES

Hw

Figure 15. Supervisor Communications Region (Part 2 of 5)
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Key to Communications Region Displacements:

Date Convention Byte

Bit 0: 1 = DDMMYYJJ
0 = MMDDYYJJ
1: 1 = Multiprogramming environment
0 = Batch job environment
2: 1 = DASD file-protect supported
0 = No file-protect support for DASD
3: 1 =DASD SYSIN- SYSOUT
0 = No DASD SYSIN- SYSOUT
4:1 = BTAM = YES
0 =BTAM = NO
5-7: Reserved

(Set at generation time by STDJC)

Bit 0: Not used
1: DUMP option 1 = yes, dump registers and storage on SYSLST
2: Not used
3: LOG option 1 = yes, list all control statements on SYSLST
4~ 6: Not used
7: Reserved

Job control byte (JBCSWO)

Bit 0: Reserved
1: 1 =Return to caller on LIOCS disk open failure
0 = Do not return to caller on LIOCS disk open failure
2: 1 = Job control input from SYSRDR
0 = Job control input from SYSLOG
3: 1 = Job control output on SYSLOG
0 = Job control output not on SYSLOG
4: 1 = Cancel job
0 = Do not cancel job
5: 1 = Pause at end - of - job step
0 = No pause at end - of - job step
6: 1 =SYSLOG is not a 1052
0 =SYSLOG is a 1052
7: 1 =SYSLOG is assigned to the same device as SYSLST
0 = SYSLOG is not assigned to the same device as SYSLST

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

Bit 0: DECK option 1 = yes, output object modules on SYSPCH
1: LIST option 1 =yes, output sourcé module listings and diagnostics on SYSLST
2: LISTX option 1 = yes, output hexadecimal object module listings on SYSLST (compilers only)
3: SYM option 1 = yes, output symbol tables on SYSLST/SYSPCH
4: XREF option 1 =yes, output symbolic cross reference list on SYSLST
5: ERRS option 1 = yes, output diagnostics on SYSLST (compilers only)
6: CHARSET option 1 =48, input on SYSIPT is 48 or 60 character set
7: Reserved

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

Figure 15. Supervisor Communications Region (Part 3 of 5)
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Key to Communications Region Displacements:

Linkage control byte

Bit 0: 1 = SYSLNK open for output
0 = SYSLNK not open for output
1: Reserved
2: 1 = Allow EXEC
0 = Suppress EXEC
3: 1 = Catalog linkage editor output
0 = Do not catalog linkage editor output
4: 1 = Supervisor has been updated
0 = Supervisor has not been updated
5: 1 = Executing in AUTOTEST mode
0 = Not executing in AUTOTEST mode
6: 1 = Ignore attention interrupt on 1052
0 = Do not ignore 1052 attention interrupt
7: 1 = Fetch MAINEOJ at end of job to update system directory
0 = Do not fetch MAINEOJ at end of job for update

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).

Job duration indicator byte

Bit 0: 1 = Within a job condition
0 = Outside a job condition
1: 1 = Dump on an abnormal end - of - job condition
0 = No dump on abnormal EQJ
2: Reserved
3: 1 = Job control output on SYSLST
0 = Output not on SYSLST

4: 1 = Job is being run out of sequence with a temporary assignment for SYSRDR
0 = Conditions for 1 setting not met
5: 1 = No OPEN

0 = Initial entry to OPEN

6: 1 = OPEN monitor entry is from the DTFCP OPEN phase
0 = Conditions for a 1 setting not met

7: Reserved

Binary disk address of the volume label area.

As illustrated (Figures for information blocks, 1/O tables, and pointers are found in this Section of this manual,
beginning at Figure 17, which refers to more detailed figures).
Set to the value nn specified in the LINES = nn parameter of the STDJC macro.

=][=][z] [elE] B3I

®

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.

[o]
©

Reserved.

Byte 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 program information block (PIB) table. (See Figure 22.)
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 to
access the REQID queuve. (See Figure 21.)

Figure 15. Supervisor Communications Region (Part 4 of 5)
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Key to Communications Region Displacements:

As illustrated

routine resets

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

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 transient routines, and defines storage for the
error queue enfries.

As illustrated (See Figure 25).

Key of the program (8G, F2, or F1) that has timer support.

(See Figure 21).

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

the LTK (See Appendix H).

Figure 15. Supervisor Communications Region (Part 5 of 5)

LUB

JIB

Symbolic References

Temporary Storage of
Assignment Information
and Extent Limits for
File Protection

TEB

e ——————————

Physical Device
Configuration

Tape Error Statistics

Stacked 1/0 Requests
(Command Control
Block Addresses)

Figure 16. System Control Center

Supervisor Generation and Organization

59



NICL FICL .

J-.

System [n] [

8G [n]| [i]~

/]

F2 [n| [i]
F1 [n] [i]

n=number of units

i=index displacement

w

LUB

JIB
N ‘r_/_\
=
FAVP
TEB

CHANQ ID ID

CAUTION: The term pointer is frequently used in this section, It is defined as a one - byte
displacement index value. Base addresses of all tables are maintained in the
communications region except for the channel queue. For other sections of
this manual, a pointer is defined as an address.

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

: The first byte contains the number of system class units. The second, third, and fourth bytes

contain the number of programmer class units. (8G,F2,F1)

: 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.

: The first byte points to a PUB table entry. The second byte points to a JIB table entry (Figure 19),

: 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
device type code information. The sixth byte is reserved for device options. The seventh and
eighth bytes contain channel scheduler and job control flags respectively (Figure 18).

: 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 not supported.

: One TEB is built for each tape unit at supervisor generation time if tape error statistics are

required (Figure 20).

: 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 24).

The first byte contains the chain field (a pointer to the next in queue). The last three bytes
contain the CCB address (Figure 21).

: A one- byte pointer to the LUB making the 1/O request.
: A one- byte pointer to the program containing the CCB (Figure 21).

: A one-byte pointer to the next free entry in the channel queue (Figure 21).

Figure 17. 1I/0 Table Interrelationship
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PUBORG

PUBEND
STOPPER

BYTE 1

BYTE 2 -

Channel

PUB - TABLE Unit
Channel 0 Channel Queue Pointer
L PUBS TEB Pointer or Error Count
- Devi
— evice Type
L] Device Characteristic Code
Channel 1 Channel Scheduler Flags
PUBS Job Control Flags
0 1 2 3 4 5 6 7
y
————-———’ﬁ—
Channel 7
PUBS

\

FF PUB- table

delimiter

Channel number.
FF = NULL)

(Hex 0-7,

1F = 1052, HEX 80 = magnetic
tape unit 0...).

HEX 0, 1, 2, ...points to the
first channel queue entry for
this device.

I/0 device unit number. (HEX

BYTE 3

BYTE 4 -

BYTE S -

Figure 18.

If device is a magnetic tape unit
and TEBS are specified, this byte
is a TEB pointer (HEX 1, 2, 3...).

If device is a magnetic tape
unit but TEBS are not specified,
this byte is an error counter.

If device is not a magnetic
tape unit, this byte is an error
counter.

See Figure 26 for device type
codes.

SS of the MODE = parameter in the
DVCGEN macro for a tape unit.
(See Figure 27.)

NOTE:

BYTE 6 -
Bit 0: 1 = Device busy
1: 1 = Switchable device
2: 1 = EOJ for SYSRDR or SYSIPT
3: 1 = 1/O error queued for recovery
4: 1 = Operator intervention required
5: 1 = Device end received
6: 1 = Burst device on MPX
7: 1 =7-track tape unit
BYTE7 -
Bit

0- 4: standard MODE assignment for

7- track tape

(@l ones if not tape,

all zeros if device is down).

device is assigned to a background job
device is assigned to a foreground 1 job
device is assigned to a foreground 2 job

N

A null PUB is generated for each device to be supported
by the supervisor. (See IOTAB macro in this section.)

Standard physical unit assignments are made to the PUB
table at supervisor generation time. PUBS are ordered by
channel and priority within a channel. (See DYCGEN
macro in this section.)

PUB Table
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LUB TABLE

SYSRDR

SYSIPT

SYSPCH

SYSLST

SYSLOG Byte O Byte 1

L
SYSLNK PUB JIB

Pointer Pointer
SYSRES

*SYSSLB 1 f

TN

HEX HEX

* SYSRLB 00 = Points to first PUB 00 = Points to first JIB
01 = Points to second PUB 01 = Points to second JIB
SYSUSE 02 = Points to third PUB 03 = Points to third JIB

SYSFGI

SYS000 FF = Null pointer, the LUB is FF = Null pointer
unassigned
SYSO001 FE = Ignore

SYS002

SYS003

SYS004

SYS244

* These LUBs are not used or supported in DOS, Version 2. They may be used in Tape Systems (TOS) to refer to
magnetic tape devices on which private source statement and relocatable library tapes are mounted. In DOS,
these libraries are on SYSRES.

Figure 19. LUB Table
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TEBTAB

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.

TEB Table

TEB 1

TEB 2

TEB 4

TEB S

TEB 6

Byte
0 - Error recovery retry count,
1 = Permanent read error count.
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.

Figure 20.

Tape Error Block (TEB)
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FLPTR

CHANQ

PUB
Byte 2

The length of the
queve is determined
at supervisor
generation time.

LUBID

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

REQID

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

Chain
Byte

Byte

0

hexadecimal FF, it indicates that no more free list entries are available.

A. The free list pointer contains a displacement index to a free list entry within the channel queve. 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

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 queue entry for that device. New requests on a

given device are queued at the end of a given device queue.

3

wouonnn

2 for a fetch CCB.

R

3

C. CCB address for the specified device.

user- storage protection key.
0 for all user requests and all supervisor CCBs, where n =0.
1 for supervisor CCBs to SYSLOG that bypass ID prefix.

FF for any unused channel queue entries.

Figure 21. CHANQ, LUBID, REQID Tables

6u DOS System Control

D. A pointer (displacement index) to the LUB table identifying the logical unit making the I/O request.
E. Contains a pointer (displacement index) to the first channel queue entry for a specific device (Figure 18).

F. l Contains a code identifying the program making the I/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'.
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PiB TABLE

Byte o | 2 4 | s 6 7 8 o | w0 | nfaz2 || | s |
Number Byte
Length
All Flag . .
Bound Byte Reserved  SP Prefix Branch lnslruchon'to the Reserved
All Bound Routine
PIB See A
Problem NOP PIB Number
Program ;log Cancel SYSLOG ID Instruct- Address of the Nfugber Address of the Assign YL’; of R d
PIB s Y'es Code ] jon Save Area °BI 7: Origin Area Flag Index Program | ©*¢™®
* Caution e (CR) oc See D LUBs
T T
£l : h Active =Address of Switch | Logical Transient Bucket Add ¢
. og ranc Save A witch | Logical Transient Bucke ress o
Attention Byte Cancel SYSLOG ID Code ve frea Byte (contains save X'07! Reserved the Logical
P18 See E | Code (BC) | Inactive =Remainder of | See C area address) See D Transient
BC Instruction
. Flag .
Quiesce Byte Cancel Reserved Branch Instruction ¢ Reserved
PIB See A Code .. ,
. Flag '
S C | . . Addi f 7'
Prg ervisor Siyet: é’: :: SP Prefix lBronch Instruction Resid;ens: POUB Reserved )S(e eO D }Re‘ewedl
*CAUTION: 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
- Attention PIB
g Quiesce PIB
Supervisor PIB
When a batch -only environment is established at generation time, the All Bound and Foreground PIBs are excluded from the table.
Figure 22. PIB Table (Part 1 of 2)
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Supervisor, Quiesce, PIB Flag Expansion:

Bit 0: 1 = Registers stored
0 = Registers not stored
1-4: 0 = Always zero
5: 1 = Always one
6: 0 = Always zero
7: 1 = Active
0 = Inactive

Problem Program PIB Flag Expansion (BG, F2, F1):

Bit 0: 1 = Registers stored
0 = Registers not stored
1-4: 0 = Always zero
5: 0 = Normal execution
1 = Program has seized the system
6: 1 = Unbound
0 =SVC 2-bound (B- transient in progress)
7: 1 = Unbound
0 =SVC 7-bound (waiting for an /O interrupt)
X'80' indicates the program is not present in the system.

Attention PIB Switch Byte Expansion:

Bit O~ 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

@ PIB Assign Flag Expansion:

X'80" = SYSRES 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

E Attention PIB Flag Expansion:

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.

Figure 22. PIB Table (Part 2 of 2)

VR
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DIB TABLE

Current Address End Address U.L.|L.L.| R.C.
SYSLNK | C | C H|R = ' l ' l P;ckenli Dat'a M ' I
SYSIN C|C|{H|H|R|K|D|D]|B|B|C|C|]H]|H H | H | XX]|XX
SYSPCH ‘
SYSLST
tl:lfusn;l::; - 7 e— 3 ——— § ————pl 11 =2

End Address
U.L.
L.L.
R.C.

KDD for SYSIN
KDD for SYSPCH
KDD for SYSLST

: The last address within the limits of the extent.

: Upper head limit
: Lower head limit

KEY: Current Address: The next address to be used (for both input and output).

Resarved

: Trigger value in number of records. When the end address minus the current oddress is less than, or equal
to, the value in R.C., a warning message is issued by job control.

X'000050'
X'000051'
X'000079"

NOTE: The oddress of the SYSLNK entry is kept in the communications region.

Figure 23. DIB Table

Supervisor Generation and Organization
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JIB Table

JiB 1

JiB 2

JiB 3

JIB 4

JIB5

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 .

2321 Extent @

BLBLC LC Lor @

BHBHCHCH

Chain Byte.

Contains the displace -
ment index of the next
JIB. A hexadecimal
'FF' defines the end of
the chain.

Type of Entry Contents Flag Type Bit Meaning if Bit =1
Stored standard LUB entry of 0 Stored standard assignment
assignment standard assignment Content 1 Alternate assignment

ontents 2 2311 Extent
Altemnate PUB pointer for 3 2321 Extent
assignment alternate assignment 4 Standard assignment
o hi 5 Background
2311 Extent @ CLCLCHCH @ wnership 6 Foreground 1
7 Foreground 2

Only when file -protect on DASD

Upper Cylinder

@
@ Lower Cylinder
©,

Cell or combined
sub -cell and strip

® Figure 24.

JIB Table
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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: c = 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

Figure 25. Option Tables

Supervisor Generation and Organization
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Dev.
Card Code Actual Device Type Device Type
X'nn'
240079 9 ~track Magnetic Tapes 50
240017 7 -track Magnetic Tapes 50 Tapes
1442N]1 1442N1 Card Reader Punch 30
252081 252081 Card Reader Punch 3l Card readers -punches
2501 2501 Card Reader 10
2540R 2540 Card Reader T Card readers
2540P 2540 Card Punch 21
252082 2520B2 Card Punch 20
1442N2 1442NZ Card Punch 22 Card punches
252083 2520B3 Card Punch 20
1403 1403 Printer 40
1403U 1403 Printer with UCS feature 42
1404 1404 Printer 40 .
1443 1443 Printer 73] Printers
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 DASD
2321 2321 Data Cell Drive 61 DASD
2701 2701 Line Adaptor Unit DO Tele - processing lines
A

5 B .. ; A = SAD 0 command when enabling the line

2702 C 2702 Transmission Control Unit D1 = SAD 1 command when enabling the line
D C = SAD 2 command when enabling the line
2703 2703 Transmission Control Unit D2 D = SAD 3 command when enabling the line
2671 2671 Paper Tape Reader 70
1285 1285 Optical Reader 76
Note: The codes used in the DVCGEN macros are the same codes used in IPL statements.

N

® Figure 26. Device Type Codes

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

S SN I [ R —— 4
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 27. Density Data
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This section presents the three major
control programs that control the disk
operating system (DOS) Version 2:

1. 1Initial program load program (IPL).

2. Job control program
($JOBCTLA-$JOBCTLJ) .

3. Supervisor control program.

These programs allow operating system
capability by providing the necessary
interface between the IBM System/360, its
supporting I/0O devices, the operator,
system residence, and the problem program.

INITIAL PROGRAM LOAD PROGRAM (IPL), CHART
01

IPL is a 3-phase program consisting of:
* $SASIPL1 (24-byte bootstrap routine).
o $SASIPLA (32-byte bootstrap routine).

e $5ASIPL2 (less than 4096-byte IPL
routine).

$$SASIPL1 is a 24-byte bootstrap program
located on SYSRES at 00 00 1 (CC HH R).
The operator sets the channel and unit of
SYSRES in the load unit switches and
presses the load key. Microprogramming
reads the first record (24 bytes) from
SYSRES into main storage starting at
location 00. This 24-byte record consists
of a PSW starting at location 0 and two
CCWs starting at location 8.
Microprogramming executes the first CCW at
location 8, which reads in the $$A$IPLA

SECTION 4: SYSTEM CONTROL PROGRAMS

program from SYSRES (cylinder 0, track 0,
record 2). The first CCW is chained to the
second CCW, which is a seek for the
$SASIPL2 program on SYSRES (cylinder O,
track 01, recorxd 5).

$$ASIPLA is a 32-byte program made up of
three CCWs. The first two CCWs of the
$SASIPLA program and the two CCWs from
$SASIPL1 are chained together, so that all
the CCWs are executed. The CCWs of the
$SASIPLA program are a search, transfer in
channel, and read for cylinder 0, track 01,
record 5 to load the $$AS$IPL2 program.
Control is transferred to the $$ASIPL2
program by loading the PSW at location 0.
This PSW was loaded as part of $$ASIPL1.

$SASIPL2 clears storage from the end of
itself to the end of main storage. A
program check is forced and the program
check new PSW returns control to the
$SASIPL2 program. The address at which the
program check occurred is saved as the end
of storage address. There is no provision
in the $3$AS$IPL2 program to clear main
storage below location 12,228.

The transient directory is searched for
the core image library disk address of the
supervisor. The supervisor is read into
main storage starting at location 00. (See
Figure 30 for a map of main storage.) The
I/0 tables that are located within the
supervisor are moved to the end of
supervisor so that a 2-device system can be
built in low storage for the IPL operation.

See Figures 28 and 29 for examples of
I/0 tables built by $$A$IPL2. Figure 28
shows the I/0 tables for a 1-device systen,
and Figure 29 shows the I/O tables for a
2-device system.
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LUB Table

Number 0 1 2 3 4 5 6 LUB Table

o| FF FIF|o|F|F|F|F| [«FOCE o FF [FlF{F|F| |aFoct
. Pointers Pointers:
1 1 FF SYSLOG DEV Points to
FF e ISYJSRIESI lDlEvl —————1 the first
g ol SYSRES DEV devi
2| FF f FFFFFFFF o P BrAAL I | Bl
; ~+— 3 FE R FFFFFFFF|| channel
3| FF . FFFFFFFF e et
i —————— 4 |systoGlt” .~ SYSTEM DEV |¢PUB Table
) r PR R O Tt Sl
4 FF 1 SYSTEM DEV 5> PUB Table | T T 11
| 4 5 |SYSLOG JI sysGeN J| SYSTEM  DEV
5 FF | I8 S P . — 1 & 1+ 17T
) SYSTEM DEV 6 |sysres ¢ FEnfries SYSTEM DEV
,,’ | N SN R S R R Pointer to ‘% { % — { =
6 | SYSRES | SYSTEM DEV 7 |sysres | [UB for SYSTEM DEV
bt ogl.co N g Sl A W WS |
7 SYSTEM DEV mna  device
1 1 1 L 1 1
—~ : NOTE: It is assumed that SYSRES is on channel 2 and that the

communication device SYSLOG is on channel 0.

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

Figure 28. I/0 Table for One-Device
System Figure 29. I/0 Table for Two-Device System
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Step 1
0000
PSW | CCWI ccw2 | $$ASIPLY
0024
| CCW3|CCw4 | CCw5 $SASIPLA
0048
DISK ADDRESS OF $$AS$IPL2
12,228
$$ASIPL2 - Clears storage, loads $3ASIPL2
supervisor moves |/O tables from
SUPVR area to end of supervisor,
builds two device system and sets
||4,445 storage protection keys

Step 1 - represents the main storage map after $3AS$IPL2 is
loaded for a system using a supervisor less than or equal to 6K

——— e _}
End of Storage

and a machine size of 16K.

NOTE: Storage addresses are in decimal notation.

Step 3

0000

Supervisor Constants

End

Supervisor loaded by $$A$IPL2

Iof

SUPVR

SYSGEN /O Tables moved to end of
supervisor by $$A$IPL2

End of

SUPVR=~

the finish of $$ASIPL2

|Pms4K

. ———

End of Storage

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

Figure 30. IPL Main Storage Map

$IPLRT2 is loaded into this area at $IPLRT2

0000

0024

0048

12,228

28,762

Step 2

PSW | CCWI CCwz2

CCW3 | CCw4 CCws

DISK ADDRESS OF $$A$IPL2

$$ASIPL2 is moved to location
28,672 (X'7000')

$3ASIPL2 - clears storage, loads
supervisor, moves |/O tables from
SUPVR area to end of supervisor,
builds two device system, and sets
storage protection keys

End of Storage

$SASIPLI
$SASIPLA

$$ASIPL2

Step 2 - represents the main storage map after $$A$IPL2 is
loaded for a system using a supervisor greater than 6K and a
machine size greater than 16K.

Step 4

0000

Supervisor Constants

End __

SYSGEN 1/0 tables moved back
into supervisor at the end of $IPLRT2

of
SUPVR

End of Job transient ($$BEOJ3)
loaded into problem program area at

finish of $$IPLRT2

Step 4 - represents the main storage map after

End of Storage

$$IPLRT2 is executed.

Supervisor
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Initial Program
Load (IPL)
IPLPRG

IPL BOOTSTRAP ($$AS$IPLI1) Chart AA

The operdfor sets the channel and unit of SYSRES in the load unit
switches and presses the load key. Microprogramming then reads
the first 24 byte record consisting of a PSW and two CCW's into
main storage starting at location 00, It executes the first CCW at
location 8 which reads the $$A$IPLA on SYSRES into main storage.

CCw2

IPL BOOTSTRAP ($§$A$IPLA) Chart AA

This program finds the $$A$IPL2 program on SYSRES and loads it
into storage starting at decimal location 12,228,

BEGIPL

CLEAR CORE, LOAD SUPERVISOR
($$AS1PL2) Chart AB

$$ASIPL2 clears storage beyond the supervisor and forces a program
check to get its return address to $$ A$IPL2 and to determine the
storage size of the system. The transient directory is searched to
find the address of the supervisor nucleus. When the supervisor
entry is found, the $$A$1PL2 program is moved to decimal location
28,762, if the supervisor is larger than 6K and the machine size
larger than 16K. The supervisor is then loaded into main storage.

ENDRD

BUILD TWO DEVICE SYSTEM
($$ASIPL2) Chart AC-AE

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

2. Moves the SYSGEN 1/O tables to end of supervisor and builds
a one device system in low storage for SYSRES.

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

4. Adds the 1/0 tables for this communication device to the 1/0
tables for SYSRES and completes the two device system for
IPL operation.
Finished
Building Two
Dev Syste
SETPROT
SET STORAGE PROTECTION KEYS
($$ASIPL2) Chart AD

If the storage protection feature is available on the system, a key
of 0 is set for the supervisor region and key of 1 is set for the rest
of storage. The new PSWs are restored and the program exits by
loading and transferring control to $IPLRT2,

Chart 01. Initial Program Load ($$ASIPL1)
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After the system I1/0 tables have been
moved, a PUB is built in low storage for
SYSRES. A LUB is assigned for this PUB and
the FOCL is set to point to the PUB for the
SYSRES device. The system is put into the
wait state and the operator has the option
of selecting the communication device
desired for IPL. If the desired
communication device is:

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

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

3. A 1052, the operator presses the
REQUEST key causing an I/0 attention
interrupt.

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

A check is made to see if the storage
protection feature is supported. If so,
the storage protection keys are set. The
supervisor area, in blocks of 2K, receives
a storage protection key of 0. The upper
part of the supervisor that is not an even
multiple of 2K and the remainder of main

storage are not protected. They receive a
storage protection key of 1. The $S$ASIPL2
issues a SVC of 4 to load the $IPLRT2
program overlaying the $$A$IPL2 program.

$IPLRT2, CHART 02

The $IPLRT2 program is loaded and executed
every time the operator chooses to IPL the
system. It is loaded (by the $$AS$IPL2
program) starting at 4K bytes beyond the
end of supervisor. See Figure 30 for a map
of main storage. Before loading $IPLRT2,
the $SAS$IPL2 program has moved the system
I/0 tables to the end of supervisor. A
2-device system, SYSRES and SYSRDR or
SYSLOG, has been built by the $$ASIPL2
program for IPL operations.

The $IPLRT2 program performs the
following functions:

e Adds a device to the system.
e Deletes a device from the system.
e Sets the system date.

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

The ADD, DEL, and SET statements are
entered from the IPL communication device
(SYSRDR or SYSLOG). The formats for these
statements follow.
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ADD == Add a Device to the PUB Table

Operation | Operand

ADD X'cuu'[(k)],devicetype[,X'ss"']

X'cuu' = Channel and unit numbers in hexadecimal.

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

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

devicetype = 240077 for 7- track, 2400~ series mognetic tape units.
240079 for 9= track, 2400~ series mognetic tape units.
1442N1 for 1442N1 card read punch..
See Figure 26 for additional device type codes.

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

set values:
X'CO* for 9- track tape * See Figure 27 for a complete list of
X'90" for 7~ track tape density settings.
X*'00" for non = tapes

X'00', X'01', X'02*, and X'03" are invalid as X'ss'

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

DEL == Delete a Device from PUB Table

Operation | Operand

DEL X'cuu'

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

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

SET == Set Date and Time of Day

Operation | Operand

SET [DATE=nl] [,CLOCK=n2]

The entries in the operand represent the following:
DATE=nl Sets the system date to the specified value. nl has one of the following formats:

mm/dd/yy
dd/mm/yy

Where mm specifies the month, dd specifies the day, and yy specifies the year.
The format to be used Is that selected when the system was generated,

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

hh/mm/ss
Where hh specifies hours (00~ 23), mm specifies minutes (00~ 50), and ss specifies seconds (00-59).
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After a card is read, the operation codg
is evaluated by a translate and test .
instruction to determine the type of
statement. This instruction then
determines the address of the routine for
processing the statement.

Add routine: The add routine checks to
ensure the device is not already assigned.
It then determines where to add the PUB in
the PUB table and moves all the PUB entries
beyond this point down one PUB length to
make room for the new PUB. The new PUB is
then inserted in the area just vacated.

The LUB table and FOCL pointers are updated
to reflect the new entry and the routine
returns to read another control statement.

Delete Routine: The delete routine first
checks to see if the device to be deleted
is in the PUB table and then determines the
actual location of the PUB to be deleted in
the PUB table. All PUB's beyond this point
are moved up one PUB ‘length overlaying the
PUB to be deleted. The LUB table and FOCL
pointers are updated so they no longer
point to a nonexisting PUB entry. The
routine returns to read another control
statement.

Set Routine: The set time of day rqytine
determines the operand format of the set
statement.

~

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

e The TIMERT subroutine is used, if the
timer feature is supported, to put the
time of day (in seconds) into
hexadecimal location 54.

The SET card signals the end of the
control statements. The system assignments
for SYSRES and the communication device
(SYSRDR or SYSLOG) are checked and
permanently assigned. The system I/0
tables are moved from their temporary
location at the end of supervisor to their
permanent location in the supervisor area.
This move overlays the two device IPL I/0
tables that were built by $$A3IPL2 and
finishes the IPL operation.

The End-of-Job transient ($$BEOJ3) is
loaded to initiate normal job processing.
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$IPLRT2
from Chart 01
BEGIN

INITIALIZATION AND READ CONTROL

CARD ROUTINE Chart AJ
The size of main storage and the location
of the system I/O tables in main storage is
found. The number of PUB's and TEB's in
use is calculated.

—3 A control statement is read from the IPL
communication device (SYSRDR or SYSLOG).
The control statements can be used for
adding or deleting a device or setting the
date and time. If the IPL communication
device is SYSLOG, a message is printed
"Give IPL Control Statements on 1052"
before entering the control statement(s).

OPRTN

EVALUATE THE CONTROL STATEMENT

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

ADD Type DEL
of Card
SET
ADDRTN \ SETRTN DELRTN
ADD A DEVICE ROUTINE Chart AN SET TIME OF DAY DELETE A PUB
The first operand of the add ROUTINE Chart AK ROUTINE Chart AP
card is checked for a key The date and time of day are set The operands of the delete
field (multiplex or burst in the communication region. The cards are converted to hex
device indication). The FDSRTN subroutine gets the and the PUB table is searched
channel and unit numbers operands from the control state=~ to find the PUB to be deleted.
are checked. |If present, ment. The DATERT subroutine puts All PUB entries beyond the
the third operand is pro=- the date in the communication PUB to be deleted are moved
cessed. The BLDPUB sub- region. If the timer feature is up one entry, overlaying the
routine adds the device to present, the TIMERT subroutine desired PUB. The FOCL and
the PUB table. The CHURTN puts the time of day in the LUB tables are updated so
subroutine updates the FOCL. communication region. The SET they do not point to a non-
The LUURTN subroutine assigns # routine terminates the reading of existing PUB. After the I/O
a LUB for the PUB just added. control_statements. tables are updated, the
After the 1/0O tables are USNRES + routine returns to READGO to
:J:c::Ef:g,Gtge';o:;;r;eor:;:;: ASSTGN SYSRES AND SYSLOG Chort AL read another control statement.
control statement. The PUB's for SYSRES and SYSLOG or SYSRDR

are checked to insure that they are
assigned only to a single logical unit and
that they are properly built. The PUB's
are then permanently assigned as the
system residence unit and the system
communication device.

OFFINT

MOVE SYSTEM I/0O TABLES TO

LOW CORE Chart AM
The system I/O tables are moved to their
permanent location in the supervisor area.
A message "IPL complete" is printed (if
SYSLOG was the communication device) and
the program exits by loading the End of
Job transient ($$BEOJ).

SVC14 Load
$$BEQJ3 Chart 26

Chart 02. Initial Program Load ($IPLRT2)
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JOB_CONTROL PROGRAM

The job control program provides job-to-job
transition for background programs. It
also prepares background program job steps
for execution. (One or more background
programs can be executed within a single
job. Each such execution is called a job
step.) Job control does not prepare
foreground programs for execution. They
are prepared by the foreground program
initiator B-transients.

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

e Prepares programs for execution.

e Prepares input for the linkage editor
program if the link option has been
specified. The statements: ENTRY,
ACTION, PHASE, and INCLUDE, when
present in the job control input
stream, are copied to SYSLNK as card
images. An INCLUDE statement with a
blank operand causes the contents of
SYSIPT to be copied to SYSLNK until a
/% statement is read from SYSIPT.
Blank cards from SYSIPT are not copied
to SYSLNK.

e Assigns device addresses to symbolic
units.

e Sets up fields in the supervisor
communication region.

e Edits and stores volume and file label
information.

e Prepares for restarting checkpointed
programs.

e Clears the background program area to
binary zeros between job steps.

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

PROGRAM FLOW

Functionally job control consists of four
phases and one B-transient, which are
identified as $JOBCTLA, S$JOBCTLD, $JOBCTLG,
$JOBCTLJ, and $$BLSTIO.

$JOBCTLA (Chart 03): This phase is the
initial entry into job control. It is
loaded every time job control is fetched
and is considered the root phase. (It is
resident in main storage at all times
during job control execution and contains
routines that are used by the other phases
of job control.)

Job control input is read from SYSRDR or
SYSLOG depending on the setting of the job
control input switch (COMREG+56, bit 2).

As each control statement is read, it is
analyzed to determine which of the
processing routines is to be used. The
phase containing the correct processing
routine is loaded if it is not already in
main storage as a result of the previous
control statement.

See Figure 2 for I/0 flow. Figure 31
represents the storage allocation for job
control.

All byte counts are
approximations and are
included only to show
relative size.

Supervisor

3376
$JOBCTLA Bytes
$JOBCTLY
JOBCTL!
Background $J0BCTLG
Problem
Program \ w75 $JOBCTLD
Area \
\ Bytes
4398
\ Bytes
6108
Bytes
Figure 31. Job Control Storage Allocation

S$JOBCTLD (Charts 4 and 5): Contains the

processing routines for the following
control statements:

1. ASSGN
2. CLOSE
3. DVCDN
4. DVCUP

5. LISTIO

o System Control Programs 79



6.

7.

RESET

UNA

SJOBCTLG (Charts 6, 7, and 8): Contains

the

processing routines for the following

control statements:

1.

11.

$JOBCTLJ (Charts 9, 10, and 11): Contains

CANCEL

/& (for EOJ)
EXEC

JOB

LOG

NOLOG
OPTION
PAUSE

ALLOC

MAP

STOP

the

processing routines for the following

control statements:

1.

80

ACTION

DOS System Control

10.
11.
12.
13.
14.

15.

INCLUDE

DATE

SET

UPSI

RSTRT

MTC

LBLTYP

VOL

TPLAB

DLAB

XTENT

HOLD

RELSE

ucs

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

—



* 04-A
05-A
06-A
07-A
08-A
09%-A
10-A
11-A

< $JOBCTLA ’
JOBCTL

INITIALIZATION Chart BA

Initializes the job control program as follows:

1. Lloads base register.

2. Seizes control of the system.

3. Sets up the communication region.

4, Checks available record counts if system
units are supported on a DASD device.
(SYSRES).

5. Saves the LUBs to unassign extent JIBs of the
previous job-step.

The main storage area that contains this coding is

subsequently used as a 120 byte 1/O area.

Control statements are read into this area and

messages are displayed from it.

Note:

Job Control is entered from the supervisor fetch routine. It can be entered normally
by means of the EOJ macro or abnormally from the B-transients $$BILSVC,
$$BPCHK, $$BTERM, $$BEOJ, $$BEOJI. In all cases the B-transient $$BEOJ is
used to issue the actual fetch for Job Control ($$JOBCTLA). This phase includes:

Chart 03.

CONTROL

CONTROL STATEMENT READ Chart BB

1. Reads control statement.

2, lIgnores blank statements.

3. Checks column 1 to determine if the
statement is from the operator or the
programmer. An indicator is set to control
error processing in the phase vector table
lookup routine. A blank in column 1
indicates an operator statement. // in
columns 1 and 2 indicates a programmer
statement,

4. Scans the control statement for the first
operand (may be //,/*,*, or the operation
field).

5. Performs initialization for the phase vector
table lookup.

BTLOOP

PHASE VECTOR TABLE LOOKUP Chart BC

1. The phase vector table is searched for an
argument that is equal to the current operand
(register POINT1 is pointing to column 1 of
the statement or to the first character of the
operation field). See Figure 79 for the format
of an entry in the phase vector table.

2. The operand is checked for validity.

3. The statement is logged as specified in the
condition switches of the found entry.

4. If the correct processing phase is not in main
storage it is loaded (SVC 4).

5. Processing for the operands //,/*,*, or
IGNORE is in the root phase and they are
processed as follows:

// - The statement is scanned to make the
next operand (operation field) available

for processing. Exit to

/* = Ignored. Exit to

* = Ignored. Exit to
IGNORE - The Job Control input switch is

set to indicate SYSRDR. Exit to
6. Control is transferred to the correct
processing routine as specified by table A,
B, or C for all other operands.

1. The initialization routine (JOBCTL).

2. The control statement read routine (CONTROL).
3. The phase vector table (see Figure 79).

4, The root phase subroutines (Charts BD-BK).

5. The root phase error message routines (Chart BL).

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

TABLE A

PHASE $JOBCTLD
Operand Chart
ASSGN 04
CLOSE 05
DVCDN 05
DVCUP 05
LISTIO 05
RESET 05
UNA 05
TABLE B

PHASE $JOBCTLG
Operand Chart
CANCEL 07
/& (for EQJ) 07
EXEC 08
JOB 07
LOG 08
NOLOG 08
OPTION 06
PAUSE 08
ALLOC 08
MAP 08
STOP 08
TABLE C

PHASE $JOBCTLJ
Operand Chart
ACTION 09
INCLUDE 09
DATE 09
SET 09
UPSI 09
RSTRT 09
MTC 09
LBLTYP 10
VOL 10
TPLAB 10
DLAB 10
XTENT 10
HOLD 11
RELSE 1
ucs 11

Job Control ($JOBCTLA) Root Phase

System Control Programs
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Chart 03
Table A
ASSGN _ . ASSGNB3
SCAN and CHECK Tst and 2nd OPERANDS Chart 8Y VERIFY and STORE UA or IGN ASSIGNMENT __ Chart CA
1. Scans the ASSGN statement for the 1st operand, 1. Sets byte 0 of the LUB being generated (in o work
SYSXXX. area) to hex FF (unassigned code) if the assignment
2, Checks and converts SYSXXX to the symbolic unit is UA.
address, logical unit and class. 2. Sets byte 0 of the LUB being generated (in o work
® The unit can not be SYSRES area) to hex FE (ignore code) if the assignment is IGN.
3. ASSGNO: The unit can not be SYSLOG if a foreground o If IGN the logical unit cannot be SYSRDR,
program is loaded SYSIPT, or SYSIN.
4, Scans the ASSGN statement for the 2nd operand,
Device address. This operand must be X'CUU’, UA or
IGN. If the device address is UA or IGN, exit to
ASSGNB3, @"—t
ASSGNBS

5. Computes the PUB pointer and PUB address of the

physical device specified by X'CUU'. The device type
o mode are takon From th PUB and saved for use In MAKE NORMAL STANDARD ASSIGNMENT Chart CD
the cross assignment verification routine. 1. If assignment is temporary exit to ASSGN22.
o The device can not be flagged as down. 2. Close the file if a close is in operation.
o If the device is being assigned to SYSLST, SYSPCH 3. If in SYSOUT mode and if the assignment is for
or SYSOUT and it is @ magnetic tape unit, it can SYSLST the JIB pointer in the SYSLST PUB is nulled.
not be file protected. 4. If in SYSOUT mode and the assignment is for either
o |f the device is not a DASD device it can not be SYSPCH or SYSOUT the JIB pointer in the SYSPCH
owned by a foreground (FG) program. LUB is nulled.
5. ASSGN23A: Reset the LUB to standard unassigned.
If the new assignment is IGN or if it is not for a tape
ASSGNS i device go to ASSGN24,
CROSS ASSIGNMENT VERIFICATION Chart 82 :: x;;‘;;:::’;'m:; m’::: :.w:::r;loi:db;:lA:?DE
Checks for physical compatability between the device the PUB+7 are modified.
being assigned and the logical unit to which it is 6. ASSGN25: Update the st moda byte of the PUB
being assigned as well as logical units to which it is PUB+S).
already assigned. @b 7. ASSGN24: Make the actual assignment by moving
the new LUB to the LUB table from the work area.
ASSGNBA ¥ ASSGNS _
COMPLETE SCAN OF OPERANDS Chort CB [TERMINATE ASSIGNMENT AND Charts CG, CH
Process the remaining (3rd and 4th) optional operands, ALT OPEN TAPE FILES
or X'SS' (MODE), or TEMP, The operends, if prasent, ore 1. Set open flag off in all DFBs using this device.
checked for validity and switches are set to control subse= 2. If assignment was for SYSIN, SYSIPT must also be
quent processing. assigned. (SYSRDR has been)
ASSGNA402: Eniry at this point processes only the 4th If assignment was for SYSOUT, SYSLST must also be
operand, TEMP. assigned (SYSPCH hos been)

3. If the assignment is for one of the system units
SYSRDR, SYSIPT, SYSPCH, or SYSLST, the file is

opened.
o If the file is o tape unit gnd is not at load point

YES . .|, the open is bypassed.
ALT »
NO ( % ]
ASSGNBS _ CONTROL
FINAL VERIFICATION for NORMAL Chart CC
ASSIGNMENT
D ines if the assig t is for SYSOUT or SYSLNK and
performs final testing. IF the assignment is for SYSOUT it ASSGN22 A
cannot be temporary. If the assig is for SYSLNK the MAKE NORMAL TEMPORARY ASSIGNMENT _ Chart CE
job control switch JBCSWI1, bit O is set off to prohibit
linkage editor output on SYSLNK. 8 ?.Y.Smlz g’gg";r’“ “"’;:"‘::'f':'; iYSI.ST or
2, Close the file if a closs is in operation.
3. Attach a JIB to the new LUB in the work area.
4. Set the standard assignment flag on in the old LUB.
ASSGNBS v 5. Store the old LUB in the JIB that is attached to the
MAKE ALTERNATE ASSIGNMENT Chart CF new LUB (work area),
1. Tests the validity of the alternate assignment. 6 2;;'&:;’5‘: s hl pe o“?._deE is spocified o go to
2. Determines if the mode of the assignment is equal to 7. 1 the devi ? MODE i ified, i
the mode of the LUB. - vice is not tope or s not specified, it
3. Mokes al g n hed JIB, is not necessary to update the PUB.
4. Sets the background owner flag on in the PUB. f

Chart O4. Job Control ($JOBCTLD) Statement Processor (Part 1 of 2)
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Chart 03
Table A

CLOSE ¢

CLOSE STATEMENT PROCESSOR Chart BN

1. Closes a logical unit. |

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

3. If an optional operand is not specified
the programmer logical unit is closed
and the assignment remains unchanged.

4, If an optional operand other than ALT
is specified the ASSGN statement
processor (Chart JC2) is entered at the
label ASSGNO to make the actual
assignment,

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

e The ALT operand is valid only for
the system output units SYSPCH,
SYSLST, or SYSOUT. These units

can not be assigned to a disk.

|

RESET ¢

RESET STATEMENT PROCESSOR Charts CJ-CK

Resets Logical unit assignments to standard
as specified by one of the following
operands:
1. ALL - Reset all assignments to standard.
2. SYS - Reset all system assignments to
standard.
3. PROG - Reset all program assignments
to standard.
4. SYSXXX = Reset a single logical unit
to standard.

l

DVCUP {

DVCUP STATEMENT PROCESSOR Chart BX|

Makes a device available after it has been

down. The procedure is:

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

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

3. If the device is tape the standard mode

is restored.

LISTIO

LISTIO STATEMENT

PROCESSOR Chart BP=BT
Lists the 1/0O assignments of the system as
specified by one of the following operands.
e SYS

e PROG

e FI

e F2

o ALL

o SYSXXX

e UNITS

e DOWN

e UA

e X'CUU

Refer to Appendix D for sample printouts.

I

UNA 1
UNA STATEMENT PROCESSOR _ Chart BM

1. All I/O assignments for the foreground
areafs) specified are unassigned.

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

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

DVCDN

DVCDN STATEMENT
PROCESSOR Chart BU-BW

Indicate a device in the PUB table as be-

ing no longer available to the system.

The procedure is:

1. To indicate the physical device as
down.

2. To reset all assignments to standard.

3. To unassign all standard assignments
assigned to the downed device.

4. To remove all alternate assignments
assigned to the downed device.

5. To log all assignments that have been

altered. 1
l 03 |
A
CONTROL
Chart 05. Job Control ($JOBCTLD) Statement Processor (Part 2 of 2)
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* *Chart 03
Table B

OPTION Table #1
OPTION STATEMENT PROCESSOR Chart DJ PARAM __ RTN LABEL CHART
Records the job control options requested DECK DECK DKy
by the programmer, The parameters of the Set DECK option ON, COMREG+58, bit 0
OPTION statement are scanned, one at a
. . NODECK NODECK DK
time, and confrol is frt.:nsferred to rhe Set DECK option OFF, COMREG+58, bit 0 3|
correct processing routine as show in
Table 1. LIST LIST DK_h
Set LIST option ON, COMREG+58, bit 1
NOLIST  NOLIST DK] o]
Set LIST option OFF, COMREG+58, bit 1
Last LISTX LISTX DK
NO
Parameter Set LISTX option ON, COMREG+58, bit 2 >
Processed
NOLISTX  NLISTX DK
Set LISTX option OFF, COMREG+58, bit 2 >
SYM SYM DK | >
Set SYM option ON, COMREG+58, bit 3
NOSYM  NOSYM DK _>
Set SYM option OFF, COMREG+58, bit 3
CONTROL
XREF XREF DK 5
Set XREF option ON, COMREG+58, bit 4
NOXREF  NOXREF DK| 4
Set XREF option OFF, COMREG+58, bit 4
ERRS ERRS DK ==
Set ERRS option ON, COMREG+58, bit 5
NOERRS NOERRS DK 3
Set ERRS option OFF, COMREG+58, bit 5
48C C48 DK
Set 48 character set "
option ON, COMREG+58, bit 6
60C c60 DK
Set 60 character set _——
option ON, COMREG+58, bit é
NOLOG OPTNLG DK
Set the SYSLST-LOG option >
OFF, COMREG+59, bit 3
USRLABEL USRLBL DL
Initialize Job Control .~
Label Processing for USER LABEL Processing. Set label
area disk addr equal track 1, record 0.
STDLABEL STDLBL DL
Initialize Job Control Label Processing for STANDARD
LABEL Processing. >
Set label area disk addr
equal to track 0, record 0.
DUMP DUMP DL .
Set Job control dump option ON, COMREG+59, bit 1
NODUMP NODUMP DL .
Set job control dump option OFF, COMREG+59, bit 1
LINK LINK DL 5
Set LINKEDT control bits, COMREG+57, bits 0, 2
NOLINK  NOLINK DL ~
Set LINK option OFF, COMREG+57, bit 0
LOG OPTLOG DL e
Set the SYSLST-LOG option ON, COMREG+59, bit 3
CATAL CATAL DL ~

Set LINKEDT control bits, COMREG+57, bits 0,2,3

Chart 06. Job Control ($JOBCTLG) Statement Processor (Part 1 of 3)
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Table B

CANCEL
CANCEL STATEMENT PROCESSOR Chart DA

This statement is ignored if a job was not

in process when it is encountered:

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

2. Sets the cancel code in JBCSWI.

3. Sets the SYSRDR input switch on (also
in the PIB),

4. Resets all label sequence indicators.
5. Resets all 1/0 assignments to standard.
6. If a job is canceled and it is out
of sequence step 5 is bypassed.
\
EOQJ \
/& STATEMENT PROCESSOR Charts DB, DC

1. Fetches SMAINEOJ to update the
library and transient directories if the job
just finished was MAINT or $LNKEDTC.
2. Restores standard |/O assignment.
3. Insures that SYSIPT is at EOF.
4. Resets job control options to standard.
5. Sets job status bit OFF (see item 1).
6. Displays EOJ messoge and logs the time.
7. Resets the job name field in the communications
region to "NO NAME",
8. Lists all non zero TEBs.
9. Resets all bits in COMREG+57 except the
autotest indicator.
10. Control is transferred to the JOB
statement processor at the label RSTCOM.

JOB \

JOB STATEMENT PROCESSOR Charts DQ, DR
. Resets all bits in COMREG+57 except the

autotest indicator.

Simulates a SYSRDR EOF if the /&

statement has not been read.

3. Restores all LUB assignments to standard.

4, Moves the JOB name to the communications
region.

5. Llogs the JOB statement on SYSLST/
SYSLOG. Logs the time on SYSLOG.

6. Restores all options to standard.

P 7. RSTCOM: Restores the communications

region to standard.

Resets the EOF indicators in all PUBs.

2

d

CONTROL

Chart 07. Job Control ($JOBCTLG) Statement Processor (Part 2 of 3)
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*Chart 03
Table B

EXEC r

EXEC STATEMENT PROCESSOR Charts DD-DG

An EXEC statement indicates the end of

preparation for the execution of a job

step. All control stat ts, Yy

for execution, must be processed before

this time. A test is made to determine

if all label processing has been

accomplished. If there is label or extent

information in the label output area, it

is written on the label cylinder of SYSRES.
If the EXEC statement has a blank operond

field, initialization is performed to

execute the linkage editor output.

When a phase name is specified, it is

saved in a work area and a phase directory

is built for this job step. When the

phase directory is completed, storage is

cleared from the problem program beginning

address and a fetch is issued for the

desired program.

LOG ‘

LOG STATEMENT PROCESSOR Chart DH

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

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

is set ON.
l

STOP v

STOP STATEMENT PROCESSOR Chart DA

This statement is an error if the system

is not in a multi programming environment.
A WAIT macro pointing to a dummy CCB

is simulated to force entry into the

supervisor task selection routine. This

removes the background program from the

task selection mechanism.

I

NOLOG ]

NOLOG STATEMENT PROCESSOR Chart DH

If the statement is from the operator, no

// in column 1, the log-on=SYSLOG-switch
(COMREG+56, bit 3) is set OFF.

If from the programmer, // in column 1, the
log~on=SYSLST=switch (COMREG+56, bit 3)

is set OFF,
|

PAUSE ¥

map Y

MAP STATEMENT PROCESSOR Chart DP

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

as well as the name of the program

currently being executed. See Figure 47.

PAUSE STATEMENT PROCESSOR Chart DH

If the statement is from the operator, no

// in column 1, the job=control-pause-
switch (COMREG+56, bit 5) is set ON to
cause a pause before the next job-step.

If the statement is from the programmer,

// in column 1, the job control input-on=~
SYSLOG- switch (COMREG+56, bit 2) is set
ON. This forces a pause on the next

job control read operation.

Chart 08.

ALLOC ‘

ALLOC STATEMENT PROCESSOR Charts DM-DP

This phase reallocates main storage according to the number
of 2K blocks specified for one, or both of the foreground
areas by the operand of the ALLOC statement. To reallocate,
this phase:
1. Builds a table containing the current number of 2K blocks,
the lower limit address, the address of the save area,
and the upper limit address. A separate table is built for
the background area and each foreground area. The
source information for the table entries is the program
PIB.
Updates the table built in step 1 with the information
secured from the operand of the ALLOC statement. The
operand value is easily converted to byte count which is
used to calculate upper limit information. Upper and
lower limits necessary to ensure contiguousness and the
designated amount of main storage are calculated for
each table entry and checked to overlap for active areas.
3. Resets the PIB entries with origin information and storage
keys of all program areas, using the table entries as
source information.

2
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Chart 03
Table C

ACTION ‘

ACTION STATEMENT PROCESSOR Chart ED

This statement is invalid if the link
option (JBCSW1, bit 0) is not ON. If
valid the ACTION statement is copied to
SYSLNK,

Chart 09.

RSTRT *

RSTRT STATEMENT PROCESSOR Chart EN

Computes the LUB and PUB pointer for
SYSXXX and saves the checkpoint number.
Insures that all label processing has been
accomplished and closes the user label

area.

UPSI

UPSI STATEMENT Chart EM
PROCESSOR

The pa of this stat t is

converted to a single byte and stored in
COMREG+23,

o A character 1 sets a bit ON,

o A character 0 sets a bit OFF,

o A character X leaves the bit unchanged.

DATE *

SVC 2 Fetch
$SBRSTRT *

DATE STATEMENT PROCESSOR Chart EK

Moves the date, from the operand of the
statement, to the communication region
(byte 0),

* See LIOCS PLM

SET Y

SET STATEMENT PROCESSOR  Chart EL

Provides the operator with the capability
of changing the UPSI byte, the systemdate,
the line count, the system time, and the
remaining capacity of SYSLST or SYSPCH
when they are assigned to disk. Processing
is as follows when the operand is:

DATE = the MM/DD/YY or DD/MM/YY
parameter is converted to binary
and stored into COMREG+79 thru
84, The Julian day is computed,
adjusted for leap year, converted
to EBCDIC, and stored in
COMREGH+8S5 thru 87.

LINECT = The parameter is converted to

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

CLOCK = the parameter HH/MM/SS is

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

H((((((HHX60)+MM)X60)+SS)X300 +TIMER/

256) = NEW SYSTOD

UPS| = See UPSI Chart

RCLST = The pai ter of this op dis
converted to binary and stored in

the SYSLST DIB.

RCPCH = The p ter of this operand is

converted to binary and stored in
the SYSPCH DIB.

INCLUDE *
INCLUDE STATEMENT Chart ED
PROCESSOR

This statement is invalid if the link

option (JBCSW1, bit 0) is not ON.

If the stat t contains an operand, the
plete stat: it is copied to SYSLNK.

If the stat t does not contain an

operand, SYSIPT is copied to SYSLNK until

a /* statement is read on SYSIPT, Blank

statements, read from SYSIPT, are not

copied to SYSLNK.

MTC +

IMTC STATEMENT PROCESSOR  Chart EE

Permits the operator to initiate tape I/O
commands on specified logical units or
physical I/O devices.

The routine checks the op code, computes
or locates the PUB pointer, and assigns it
to the SYSUSE LUB, and executes the /0
operation.

The third operand (duplication factor)
determines the number of tions to be
performed. If the third operand is left

blank, a duplication factor of 1 is assumed.|

»Y

!

CONTROL

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

TPLAB /

TPLAB STATEMENT PROCESSOR Chart EK

The sequence of the TPLAB statement is
checked. It must follow a VOL statement,
If there is a continuation punch in column
72, a second statement is read into the
input area contiguously with the first
statement. There are 49 characters read
from the first statement and an additional
20 characters from the second statement.
If a continuation statement is not
indicated, the 49 character record in the
input area is padded with 7 zeros and 13
blanks.

The label is moved from the input area to
the label output area. A switch is set to
indicate that only a VOL statement may
follow.

LBLTYP 1

LBLTYP STATEMENT PROCESSOR  Chart EF

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,

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

DLAB Y

DLAB STATEMENT PROCESSOR Chart EG

The sequence of the DLAB statement is
checked. It must follow a VOL statement,
A continuation statement is required. It
is read into the input area contiguously
with the first statement. The disk format
1 label is built in the label output area,
one parameter at a time.
Param 1 (51-bytes) make up fields 1, 2,
and 3.
Param 2 (4-bytes, max.) is the vol. seq.
no. It is converted to 2-bytes
binary and stored in field 4.
Param 3 (5-bytes) is converted to 3-bytes
binary and stored in field 5.
Param 4 (5-bytes) is converted to 3-bytes
binary and stored in field 6.
The creation and expiration dates
are tested for validity (fields 5
and 6 respectively).
Param 5 (13-bytes) is stored in field 8.
Param 6 (optional) is tested
if blank or SD, set field 10 to an S.
if DA, set field 10 to a D.
if ISC, set field 10 toa C.
if ISE, set field 10 to an E.
A switch is set on to indicate that a DLAB
statement has been processed and only an
EXTENT statement can follow.

XTENT \

XTENT STATEMENT PROCESSOR Charts EH, EJ

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
(parameter 1 =7). An XTENT statement is
required for each extent to be defined

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

area and are written in the SYSRES
VOLUME area.

VOL Y

VOL STATEMENT PROCESSOR Chart EF

The sequence of the VOL statement is
checked. The Ist 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.

CONTROL

Chart 10. Job Control ($JOBCTLJ) Statement Processor (Part 2 of 3)
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Table C

ucs ;

UCS STATEMENT PROCESSOR

Charts EB, EC

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) speci-
fies that data checks are to be inhibited.
The inhibit data check operation code,
X'73' is set in the 2nd CCW.

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

Chart 11.

HOLD

v

HOLD STATEMENT PROCESSOR Chart EA

1.

2,

3.

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

The operands of the HOLD statement, F1
and/or F2, can appear in any sequence.
The hold flag, bit 4 of PIB+12, is set

ON(1).
I

RELEASE

Y

RELSE STATEMENT PROCESSOR Chart EA

1.

All 1/0 assignments for the foreground
area(s) specified are unassigned at the
end of the job step currently being
executed in that area.

The operands of the RELSE statement, F1
and/or F2, can appear in any sequence.
The hold flag, bit 4 of PIB+12, is set
OFF(0).

Job Control ($JOBCTLJ) Statement

A
CONTROL

Processor (Part 3 of 3)
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SUPERVISOR CONTROL PROGRAMS

Three divisions of Supervisor Control
Programs are presented in the following
sequence in this manual:

1. Resident Supervisor ($$A$SUP1)
a. Supervisor Interrupt Processors
b. Physical IOCS

2. A—Transient Programs ($$ANERRX)

3. B-Transient Programs ($$Bxxxxx)
RESIDENT SUPERVISOR CHARTS 12 THROUGH 17

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
Section 3 of this manual for information
about generation of the resident
supervisor. Refer to Figure 14 in Section
3 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
e 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 12
of additional descriptions for
multiprogramming concepts. Figure 33
illustrates the task selection procedure
associated with multiprogramming.

90 DOS System Control

Batch Job Support (BJS)

BJS is an inclusive part of MPS support.

Supervisor Call Interrupt SVC

SVC is detected by microprogramming, which
loads the SVC new PSW. The SVC interrupt
processor (Chart 14) analyzes the SVC code
placed in the SVC old PSW by
microprogramming. Control is transferred
to the appropriate processing routine. SVC
codes greater than 27 cause a cancel. Some
SVCs are optional and cause a cancel if
supervisor was generated without the
option. (See Figure 32 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 issuing this SVC.
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 issuing the SVC.

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
issuing this SVC. The user may override
the linkage editor entry address by
supplying an entry address in general
register 0. 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 14)
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 to 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
‘Jthe library when referenced by the
supervisor, the system will enter the wait
state.

SVC_3: Fetches or returns from an
A-transient. Load an A-transient program
(phase name prefix equals $$A) from the
core image library to the A-transient area
(Refer to Figure 14) and enters the
A-transient at its load address plus 8
bytes. The storage address of the
A-transient phase name must be supplied in
general register 1.

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 will be 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 will enter 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.

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

e Last byte is 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 42.
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 issuing this SVC. 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. $$ANERR1 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 22 for the format of the
PIB tables, to Chart 14 for General Cancel
Routine, and Figure 34 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 will be 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. Return to the B-transient
program is accomplished by issuing an SVC
9.

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 will be
canceled if supervisor is generated without
IT option. Only the timer supported
program can issue an SVC 10. O©Others will
be 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 will be 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
Pl

4 Il
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mask (1 byte, hexadecimal) into general
register 1. This mask is ANDed with the
linkage control byte. BAn SVC 12 returns
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 22 for the format of the
PIB tables and to Chart 14 for 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 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
direct 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 1list).

Note: The CHANQ table is full when the
free list pointer (FLPTR) equals X'FF'.
Refer to Figure 21 for the format of the
CHANQ table and to Figure 35 for CHANQ
operation.

SVC 16 THgQUGHszl: These supervisor calls
provide supervisory support for the STXIT
and EXIT macros. They are optional, and
the issuing program will be 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.

e SVC 18 stores the address of the user's
interval timer (IT) routine and save
area address in the IT option table.
SVC 18 can only be issued by the timer
supported program.

e SVC 19 provides a return from the
user's IT routine to the timer
supported program. SVC 19 can only be
issued by the timer supported program.
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e SVC 20 stores the address of the user's
operator communications (OC) routine
and save area address in the OC option
table.

e 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 users save area is specified
in general register 1 in all cases. Refer
to Figure 25 for the format of the option
tables.

Svc 16, 18, and 20 return directly to
the interrupted program

svc 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
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 program can change the system
mask by loading the system mask it requires
into the last byte of general register 0.
If the program masks off all interrupts,
the loaded PSW contains its protection key.

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/0
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 MPS option or 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 of where the load address
is to be stored in general register 0. The
main fetch subroutine scans the core image
directory and retrieve 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, the
return is to the interrupted program.

SVC _24: sStores the address of the user's
timer event control block (TECB) and sets a
timer interval. This SVC is optional, and
the issuing program will be canceled if
supervisor is generated without IT option.
Only the timer supported program can issue
an SVC 24. Others will be 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 25 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 36 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
svCc 7. (See SVC 7 in this list.)

SVC 25: 1Issues halt I/0 on a
tele-processing device. If supervisor is
generated without tele-processing option, a
program issuing an SVC 25 will be 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 tele-processing device and

2. there is I/0 pending for the device.

In this case, return is to the highest
priority program ready to run. The device
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busy flag is reset at this time. If an SVC
25 is issued for other than a

tele-processing device, it is ignored.

SVC 26: Validate address limits. The
program issuing an SVC 26 will be canceled
if the PSW protection key does not equal 0.
(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,

94 DOS System Control

or the program will be 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 BJS option (batch only): SVC 26 is
ignored in a BJS system without storage
protection.

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

Macro
Supported svC Function
EXCP 0 | Execute channel programs.
FETCH 1 | Fetch any phase.
2 | Fetch a logical transient (B~ transient).
3 | Fetch or retumn from a physical transient
(A- transient).
LOAD 4 | Load any phase.
MVCOM 5 | Modify supervisor communications region.
CANCEL 6 | Cancel a problem program.
WAIT 7 | Wait on 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).
EQJ 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 | Provides supervisor with linkage to user's PC
routine for program check interrupts.
EXIT (PC) *17 | Return from user's PC routine.
STXIT (IT) | *18 | Provides Supervisor with linkage to user's IT
routine for interval timer interrupts.
EXIT (IT) *19 | Return from user's IT routine.
STXIT (OC) | *20 | Provides 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 | lssues HALT 1/O on a Tele- processing device.

*26 | Validate address limits.

*27 | Special HIO on teleprocessing devices.

* = optional
Figure 32. DOS Supervisor Calls
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I/0 Interrupt

This is detected by microprogramming, which
loads the I/O new PSW. Refer to the I/0
Interrupt Processor on Chart 15.

Program Check Interrupt

This is detected by microprogramming, which
loads the program check new PSW. Refer to
Program Check Interrupt Processor on Chart
16.

External Interxrrupt

This is detected by microprogramming,,which
loads the external new PSW. External
interrupts can be caused by:

e Timer
e External interrupt key
e Signal (not supported)

Refer to External Interrupt Processor on
Chart 16.

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 12.
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Priority Table
Sample
Status PIB Tables MVCFLD
X'84' Supervisor task PIB X'60' T
X'84! Quiesce 1/O task PIB X'50'

4 x'80' | Attention task PIB X'40° 2,
X'83' t Foreground 1 program PIB X'30" .
x'82' t Foreground 2 program PIB X'20'

X'83' Background program PIB x'10'
X'85' tAll bound PIB X'00'

Test status flags
in order specified
by priority table.

Select 1st PIB for
which the TRT
function is not
X'00°',

PIB Flags During Task Selection

Table of Selection Criteria

Meaning of Status

Flag

Label TRT Function

Detached

Waiting for B~transient area
Waiting for CCB or TECB
Ready to run

|inactive SUPVR or Quiesce I/O

Active SUPVR, Quiesce

i/O, or All bound

x'80'[ TRTMSK| x*00"

X'81Y| TRTLTK

X'82¢

X'83'I TRTRUN|

X'84!
X'85°

X'00'

X'00'

X'05'

X'00' orX'03' (Note 1

X'03' orX'00' (Note 2)

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 33. Task Selection Procedure
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Type Cancel Code Condition Label
Logical Cancels X0’ Normal EOJ ERR10
X'20' Program check ERR20
X'21! Illegal SVC ERR21
X'22! Phase not found ERR22
X'23' Program request ERR23
X'24' Operator intervention ERR24
X125! Invalid address limit ERR25
X126 Unassigned LUB code ERR26
X'27' Invalid LUB code in CCB | ERR27
Logical 1/O Cancels X'30' Reading past /& on ERR30
SYSRDR or SYSIPT.
X'31! Error queue overflow ERR31
or no CHANQ entry
available for ERP.
X'32! DASD address not ERR32
within JIB extents,
X'33! No long seek in user's ERR33
channel
program,

Figure 34. Supervisor Cancel Codes

PHYSICAL INPUT/OUTPUT CONTROL SYSTEM
(PIOCS)

Physical IOCS is that portion of the
resident Supervisor that:

e Builds a schedule of I1I/0 operations for
all devices on the system (CHANQ
table). Refer to Channel Scheduler on
Chart 15.° Also, see Figure 35 for
CHANQ operation.

e Starts the actual I/O operations on a
device (SIO). Refer to Actual I/O on
Chart 15. '

e Schedules the starting of all I/0
operations and monitors all events
associated with I/0. Refer to I/0
Interrupt Processor on Chart 15.

e Performs error recovery procedures

(ERP). Refer to Unit Check, Quiesce
I/0, ERP Exits, and Resident Disk Error
Recovery on Chart 17. See Figures 41
and 42 for CSW testing and error
recovery block layout, respectively.
Figures 36 through 40 illustrate:
1. Command Control Block (CCB)
2. Channel Command Word (CCW)
3. Program Status Word (PSW)
4. Channel Address Word (CAW)
5. Channel Status Word (CSW)

Because of their usage, these items are
included in this section.

FLPTR CHANQ LUBID REQID
'03* 'FF*| CCB address
'02'| CCB address
'FF*| CCB address
Io5l
PUBs ‘FF*| CCB address
00" 106!
or° '
04" 4 '09* | CCB address
U
o7 2 'FF* | CCB address
§
108" ‘'FF*'| CCB address
(CHANQ (Chain (LUB No.) (RID)
pointer) field)

Figure 35. Example of the CHANQ Table
Operation
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Tox3u0d wa3xsis sod

*9¢ 2anbta

(800) MOOTd TOIIUOCD PURUMOD

Not Used Reserved I |
Count Transmission csw Symbolic Unit | Musf Contain | CCW Address | for Physical CCW Address |
Information Status Bits Address X'00' 10Cs in CSW |
Bytes ———1{0 12 3|4 5 3 7 8 9 1] 12 13 1516 28
Used For—s| Residual Count I Transmitting l . |Hexadecimal | Not Used Address of CCW | X'40' -Channel |Address of CCW ¥ s Bytes —!
| Information | ~—~ Representation | Associated with | Appendage ~Jin the CSW Appended
| Between Physical | Byte 4 5,,?5\ - \llof SYSnnn | | This CCB | ?ou;inle Present (S:f:red c.:tE 0 ol th fheSCCB |
10CS and Prob- ™ B|T BIT 1 SYSRDR = 0000 or Tele- annel End, or en Sense
[ : lem Program DESIGNATION DESIGNATION | SYSIPT =000 : | I processing lAddros of the | Information I
. . SYSPCH= 0002 | | Device Channel is Desired |
| |32 Attention 40 Program- controlled | — |
l l33 Status modifier interruption | :zgtgG—-%i I [ I X'20' - Sense I::::zoz; | I
| l 34 Control unit end[41 Incorrect length - | . l I |
|35 8 2P ek | SYSRES =0006 | | Information Tele-
| | d rogram ches SY5000 = 0100 | Desired [procesing | |
'36 Channel end 43 Protection check | syso01 = 0101 | | Devices
| | 37 Device end 44 Channel data check | A - I | x'8or -ccB | I |
|38 Unit check 45 Channel control check ¢ | being used by | |
I I a? Unit exception |46 Interface control check | | | ERP | I
| J - — = 47 Chaining check | ] | ] | |
- - - — !
_- ———— .
P Byte 2 — e ——
Retum Tape Read
Data Check, 2540
Traffic * End-of-file Unrecoverable | Acceptable Return DASD Post at Punch Equipment User
Bit (/* or /&) 1/O Error Unrecoverable | Data Checks, Device Check, or DASD Error
(Wait) 1/O Error or 2671 errors End Data Checks on Routine
to the User Count, Read Com-
mand, or Verify
Command
Bits mmme] 0 1 2 3 4 5 6 7
Set On By—e{ PIOCS | PIOCs | PIOCS | Pr. Pr. | Pr.Pr. | Pr.Pr. | PIOCS | Pr. Pr. |
Y
Byte 3
Data Check Track End of 2540 Punch Questionable Unused Carriage Command
in Count Overrun= Cylinder- | Equipment Check| Condition Channel 9 Chaining
Area-DASD DASD DASD or Tape, or or Verify Retry from
DASD Read Error for the next
Error DASD CCW to be
executed
Bits ————r 0 1 2 3 4 5 6 7
Set On By—sy  PIOCS PlIOCS | PIOCS | PIOCS | PlOCs | , PIOCS | PIOCS |

PIOCS = Physical 10CS
Pr. Pr. = Problem Program

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.
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Command Control Block

Communication between the problem program
and physical IOCS is accomplished by the
use of the command control block (CCB).
The CCB is two double words in length with
eight major fields as shown in Figure 36.
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 gueue.

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
gqueue. Communication bits set on by
the problem program are left on
because an AND instruction is used by
P1OCS for resetting bytes 0 through
3.

3. CSW Status Bits (bytes 4, 5): Contains
the CSW status information, which is
stored in these two bytes by PIOCS
before control is returned to the
problem program.

Note: An information bit, in bytes 2
through 5, incdicates the occurrence
of the indicated condition when the
bit is on.

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 36)
and is placed in the CCB by the problem
program.

5. Byte 8: Is 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.

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/O
request cannot be used for a second
problem program I/0O request until the
first request has been completed.

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

9. Sense Information (bytes 16-23): Bytes
16-23 are appended to the CCB when X'20°
is set in byte 12.
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Byte
Bit
Name

Field

3

4

5

o[1]2]3]4[s5]e]7

8|9 101112131415 lbll7llSIl92T20T21T22123

24[25]26]27|28]29]30[31

32|33]34]35]3¢[37[38[39]40[41[ 42| 43]44[4s[4]7]

Command Code

Data Address

Flags 000

(Ignored)

A

B

C D

E

FIELD

NAME

DESCRIPTION

Command Code

Bits 0-7:
. Specify the operation to be performed.
' (See Note on Part 2 of this Figure)

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.

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 ¢ode 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,

Reserved

Bits 37-39:
(Must contain zeros)*

Ignored

Bits 40-47:
Not checked

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 37.
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Note,

8-Bit Code
CHANNEL COMMAND CODES Device Command for CCW o[t]z[3[4]5[6]7|| Hex | Dec
1052 Read Inquiry BCD ofofofoft|of1]o]| oa | 10
Read Reader 2 BCD olojofojojoj1joil 02 | 02
Command Code assignments arelisted in the following table. The symbol Write BCD, Auto Carriage Return ofojofojr]ojof2}l 09 | 09
X indicates that the bit position is ignored; M identifies a modifier bit. Write BCD, No Auto Carriage Return ojofjojofolojofrfi o1 | 01
No Op ofojojofojoj1]1]] 03 | 03
Sense ofojofofofr]o]o| o4 | 04
CODE COMMAND Alarm ofofojofrfof1al oB | 11
2540 Read, Feed, Select Stacker SS Type AA [|S|S[Dfo]o]ol1]0
Read AB [|1|1|Dlofo|o]1]0
MMMM 0100 Sense Read, Feed (1400 compatibility mode onty) 1{1fpfrlofo]1]o
XXXX 1000 Transfer in channel Feed, Select Stacker SS Type BA |[s|s|1]o]ofo]1|1
MMMM 1100 Read backward PFR Punch, Feed, Select Stacker SS Type BA |{S [s [D|o|1]0]|0]1
MMMM MMO 1 Write Punch, Feed, Select Stacker SS Type BB [|S|S Djofo]ojo]1
MMMM MM1 0 Read
MMMM MM1 1 Control 58 | Stacker D| Data Mode
00| R1 [ EBCDIC
o1 R2 1 | Column Binary
10| RP3
1442 N1 MMMM Read M|M{M[o Jo[o]1]0
Read |0]0] X| |Eject and 81 gg&‘;ol :b’:g‘gggg}
Read 1{0| X| [Eject and SS1
No Op ojofojojofof1]f1
Read |O|L1X) |Blectand$S2 o\ " 510 [MIMo{1]{0f0
Read |1|1|X| |Eject and sS2
write [ofo|x| [sS1
Write |1]/0|X| |Eject and sS1
write |0|1|x| |ss2
Write [1|1]/X]| |Eject and SS2
Control{1]0 Eject and SS1
Control {01
Control | 1{1 Eject and SS2
Sense 1 {1 | Punch diagnostic
Sense 0 |1 [Read diagnostic
X = 0 means EBCDIC mode
X = 1 means Column Binary Mode
1403 or | Write, No Space oflojojofofojo}j1)] 01 | O1
1443 Write, Space 1 After Print olofojo|1|o[of1]f o9 | oo
DASD CHANNEL COMMAND CODES (See A26-5988) Write, Space 2 After Print ofofolifofofaf1|f 11 { 17
Write, Space 3 After Print ofojof1]1]ojo|1|| 19 | 25
Multiple Track + Write, Skip To Channel N After Print 1{c|H|A|N[0] 0|1
M-T) Off M-T On Diagnostic Read ofojofo]ofo[1]o0]l 02 | 02
Bit Code Test I/O olojofo]oo|ofo|l 0o | 00
Command for CCW Count 0123 4567 | Hex Dec|Hex Dec Sense ofofojo{0o|1/ 0|0 04 | 04
Control | No Op X 0000 0011 |03 03 Carrlage | Space 1 Line Immediately ofofofo[i]o[1]1][ 0B | 11
Release* X 0001 0111 |17 23 Control |Space 2 Line Immediately- ojofoj1]olof1{1)f 13 | 19
Restore X 0001 0011 |13 19 Space 3 Line Immediately of{ofoj1{1j0/1}11jf 1B | 27
Seek 6 0000 0111 |07 07 Skip To Channel N Immediately 1|c|u|a|Nlof1f1
Seek Cylinder [ 0000 1011 |0B 11 No Op ofofofofofof1]|1]l 03 [ 03
Seek Head [ 0001 1011 |1B 27
Sense 1/0 1 0000 0100 | 04 04 C|H|A|N[Channel| [C{H[A|N [Channel
ofofof1 1 of1f1f1 7
Set File Mask 1 0001 1111 |1F 31 ojof1jo| 2 1{ofo|o 8
Space Record X 0000 1111 |OF 15 ofof1]1 3 1{ofo|1 9
Transfer in Channel b3 00001000 | X8 ojt|ojo}] 4 1oj1{o| 10
of1fof1 5 1jof1|1| 11
Search 1 | Home Address EQ 4 (usually) {0011 1001 |39 57 {BS 185 oj1j1}0 8 1j1]0j0 12
Identifier FQ 5 (usually) 10011 0001 |31 49 \BL 177 2400 | Transfer in Channel olojolo|t]o[ o]0l 08 | 08
er HI 5 (usually) 0101 0001 |51 81 |D1 208 Tape*
4 ape Sense ofojofo{o{1|o]ofl 04 | 04
Identifier EQ or HI 5 (usually) |0111 0001 |71 113 [F1 241 Read Backward** olofolol1lilololl oc | 12
Key EQ 1t0255 0010 1001 (20 41 [A9 169 Welte oovar
Key HI 1to255 01001001 |49 73 [co 201 rite ol010(o10]01of x| a1} o
Read olofo]ojojo] 1|0} 02 | 02
Key EQ or HI 1t0255 |0110 1001 |69 105 |E® 233
Key & Data EQ* ] 0010 1101 (2D 45 [AD 173 Control ojojciciclijif1
Key & Data HI* Note 1 0100 1101 |4D 77 |CD 205 Mode Set D|D/MMMO| 1]1
Key & Data EQ or HI* s 0110 1101 | 6D 109 [ED 237 9 track op forces 800 BPI and odd panity, 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 WO BPY, odd parity, dats converter on, translator off.
Count [ 0001 0010 |12 18 g: 1;8 Control 7 Track
Record RO Number 0001 0110 |18 22 1 D/| Denst
Data { of bytes 0000 0110 |06 08 |88 134 C|C|C] Codes |Hex|Dec) |D nelty -
Key & Data \ trans- 0000 1110 |OE 14 |[8E 142 o|lolo| REW | 7 71 {o]o 200 815
Count, Key & Data ferred 0001 1110 [1E 30 [9E 158 ofol1] RUN |oF | 15| [0)1] 556 zlili]e]sl . B
o|1{of ErRG [17 | 23| [t|o| 800 RHHHHHHEE
Write Home Address 5 (usually) [00011001 (19 25 of1|1f wrM |1F | 31| [1]1] 800 HEIHHHHE
Record RO 8+KL+DL of] 1|ofo| BsR |27 | 39 alcfalsl=12]2 &3
RO 0001 0101 |15 21 1{o|{1| BSF |[2F | 47 M M M (Mode Modiien) | S | X1 Z 138 E| 2 &
11110/ FSR |37 | 551 [ 5 o noop
Count, Key & Data 8+KL+DL ggi)lécl,gl ;D gg 1]1{1| FSF_|3F | 63 pjo'?'i&u&a‘"":""'"""':x::::
Special Count, Key & Data*| 8+KL+DL 00 0001 |01 . o
Data DL 0000 0101 {05 05 *Querrides Data o 1
Key & Data KL & DL |0000 1101 [o0D 13 n -]
# Special Feature  Mote 1 Includes mask bytes in sessch argument. : 1.0 it ":T" sl - 1
1 M-T On = M-T Off except, during Search snd Read bit 0= 1 in M-T On
X = not significant, KL = Key Length DL - Data Length, BQ Equal, HI High

Figure 37. 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[a]4]s][7]s]sr0[n12]1314]r5)r6]s7]1819]20] 21| 2] 23[24]25]26]27]ze] 2] ]3] o] asfa[s[ae]7]ae]as o[ ] 2] [ u]s e[z s so]s1[s2]sa]su]ss] s 7] sefso s [e2]e3
Nome 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
Selector channel 1 00000001 aaaaaa 1 x  complete
Selector channel 2 00000010 aaanaaan 2 x  complete
Selector channel 3 00000011 aaaanaaa 3 x  complete
Selector channel 4 00000100 aaaaa 4 x  complete
Sclector channel 5 5 x  complete
Selector channel 6 6 x  complete
FIELD NAME DESCRIPTION Program (old PS\V 40, new PSW 104, priority 2)

A System Mask* | Bits 0-7: . Operation 00000000 N0 1,23 suppress
Are associated with the 1/O channels Privileged operation 00000000 (0000010 1.2 suppress
and extemal signals as follows: Execute 000000 0000001 1 2 uppress

. . Protection Q0000000 CONN 100 0,2,3 suppress/
Bit Interruption source terminate
0  Multiplexor chonnel in ) 1.2 y
1 Selector chonnel 1 p— NAME DESCRIPTION Addressing Q0000000 00000101 0123 ;::.l:::::‘/
2 Selector chonnel 2 S . *
3 Selector channel 3 E | Instruction Bits 32 and 33: Specification 00000000 000001 10 123 suppres
. N a 00000000 00000111 2,3 terminate
4  Selector chonnel 4 Length Code Indicate the length, in halfwords, of Fixed-point overflow (XKXKK00 00001000 36 1.2 1
5  Selector channel 5 the instruction lost executed, as I'.f“_“'lm!n ';“d ow 000 01001 l"' comp! ﬂ_’
6  Selector chonnel 6 follows: ixed-point divide ,2  suppress/
| Timer . complete
7 41 t ke 00(0) Not available® dictable) Dedimal overflow 00000000 00001010 37 3 complete
1 Extorml signel OLil) Yot vallacle unpredictable Decimal divide 00000000 00001011 3 uppress
*A one-bit equals ON and permits 10(2) 2 halfwords Exponent overflow 00000000 00001100 1.2 terminate
an interupt. 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 storoge key whenever All i ions do not set a conditi Supercisor Call (old PSW 32, new PSW 98, priority 2)

It is stored. If th tecti de .
?.:::' ;: not ;wlm:'::o:i; ';:'l 1 b Instruction bity Q00000 rerrrrrr 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 PS\V 88, prionty 3)
10 Condition code 2
" i coe External signal 1 00000000 xxvexxxl 7 x  complete
c (CAW a";::n "{; CPU mask as follows: " Condition code 3 External signal 2 Q0000000 xxvxan 1k 7 x  complete
) G Progrom Bits 36-39: External signal 3 00000000 v v 7 x  complete
o . e i “\ternal signal xxxx g x complete
Bit Meaning Mask Form the program mask for the following l': 1 1 4 00000000 1 .7. I
1£ 1 - generate extended ASCII code progrom exceptions. Extemnal signal 5 00000000 \ v 7 x  complete
(A)12 If 0 - generate EBCDIC External signal 6 00000000 xxIxanan 7 x  complete
Bit Exception lglermpt key 00000000 1xvxann z x  complete
M3 I 1 = emits machine check interrupt Timer 00000000 Ixxxvxw 7 x  complete
( If 0 - prohibits machine check interrupt 36 Fixed=point overflow
.37 Decimal overflow Machine Check (old PSW 48, new PSW 112, prionty 1)
1f 1 - the CPU is in the wait state 38 Exponent underflow . i
w) '4L, 0 - the CPU is in the running state 39 Significance M.achme malfunction 00000000 00000000 13 x  terminate
1f 1 - the CPU is in the problem mode **A one-bit equals ON and permits o i s o hi
P15 [If 0 - the CPU is in the supervisor mode program check interrupt for a specific :_‘ ‘?l": l(();‘l-;dg:d“l:n:i:-ld of SUPERN ISOR CALL
exception. o - S
D | interuption | Bis 16-31: x  Unpredictable
Code Identify the cause of the interruption. H Instruction Bits 40-63: Masd -
(See NOTE for specific interruption Address Indicate the address of the leftmost byte bits 0-7 refer to the system mask.
codes.] of the next instruction to be executed. Mask bits 36 - 39 refer to the program mask.




Byte

0

1 3

2
Bit [0 Tl |2]3 4]5|6|7 8[9[10|n|12|13|14[1516[17]18]19[20[21]22[23 24|25|26|27|28]2'9|30|31
Ke

Name y 0000 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 I/0.
(The three low order bits, 29 - 31, must be zeros, specifying a CCW address on integral
boundaries of a double word.)

Figure 39. Channel Address Word (CAW)

System Control Programs

103



hoT

Tox3uoD we3lsks sod

“0h @anbtg

(MSD) PIOM Sm3els TouuRYD

Bit

Field

0 1 2 3 4 5 6 7
o[1]2]3]«]s[e]7]e]o [ro[u[s2]13[14s[ve]17]18]r9]20[21[22] 23]2e]s] 2] 27]28]25]a0] 31{32]30[34] as] 3¢]7]a8]as) 0] 41| 42]aa aa]as]4s]7]u8]4s] 0] 51|52]sa]4] 5] 5¢]s7] s} s9] ] 1] 2]3
Ky (0000 Command Add Status Count '
A B C D E
FIELD NAME DESCRIPTION
A Protection Key Bits 0=3 form the storoge protection key used in the chain of operations: ot the subchannel .
B Reserved (Must be zeros.)
C Command Address Bits 8-31 form an address that is eight higher than the oddress of the last CCW used . * Note
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 |/O Interface and indicate conditions detected by the device or the control unit,
Bits 40 - 47 are provided by the channel and indi¢ate conditions iated with the subch I.
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 Progrom = Controlled Interrupt
33 Status Modifier 4] Incorrect Length
34 Control Unit End 42 Progrom Check
35 Busy 4 Protection Check
36 Channel End 44 Channel Data Check
37 Device End 45 Channe! 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.

* Note: This oddress is not 8 higher on a command reject.

2N




Status Bit

Status Condition

Action

45
46

Channel control check

Interface control
check

Enter wait state with
all interrupts masked
off.

38
42
43
44
47

Unit check

Program check
Protection check
Channel data check
Channel chaining check

Exit to unit check on
Chart 17 for error
recovery.

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.

Channel end

See Chart FQ 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

34

Device end

Control unit end

See Chart FP for

actions taken.

Attempts to re=-
schedule the channel

(If the multiplex
channel is being re-~
scheduled, only the
device is rescheduled.

If the device on the
multiplex channel is

a burst=multiplex
device, 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 41.

Processor

CSW Testing in I/O Interrupt

System Control Programs

105



Displacement
from ERBLOC Length
in Decimal in bytes Description
=2 2 Address of first error queue entry in table.
0 2 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 Address of the channel queue table (CHANQ).
8 2 Address of cancel ERP exit (EXCAN).
10 2 Address of last entry in error queue table.
12 2 Address of last entry queued to table.(initially ERQUE=-22).
14 2 Requestor 1/O key (RIK).
16 2 Address of cancel attention exit (ATNCNL).
18 2 Address of attention dequeue exit (PUBDEQ).
20 2 Address of attention exit (EXT02).
22 8 A-transient phase name field ($$ANERRJ)
30 5x 22 Five 22 bytes error queue entries.
Error Queue Entry (22 bytes)
Displacement
Within Pub
CSW Table Flag Message Sense Data Disk Seek Address
(8 bytes) (2 bytes) Byte Number (6 bytes) (4 bytes)
> » 10— 11 12 > 18 »-22
Bit Designation
0 Unused
1 Intervention required
2 Passback*
3 Allow ignore
4 Reserved (DASD)
5 Allow retry
6 No CCB available
7 Unused
*Put on by device ERP when user wants
control returned to him on error.
Figure 42. Error Recovery Block (ERBLOC)
PHYSICAL TRANSIENT PROGRAMS ($$A)--CHARTS organization. The A-transients functions

18 THROUGH 20

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 14 for Supervisor storage

106 :DOS System Control

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 43 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. The latter part of the Physical
Transient Programs section lists the
devices supported by ERP and also the sense
byte data associated with the device. 1In
addition, a brief statement describing the
actual kRP is made. Detailed procedures
can be found in Appendix H (detailed
flowcharts).

Note: Figure 44 is omitted intentionally.

Figure 45 illustrates the unit record
eqguipment supported by ‘'ERP and also
indicates the sense bits associated with
each device.

CAUTION: Although the 2311 disk error
recovery procedures are not an A-transient
when the SYSTEM=DISK generation option is
selected, the sense data and action-taken
information is included here. The
inclusion of this material consolidates the
sense data in this section of the manual.
The 2311 disk ERP are part of the
supervisor nucleus. See Chart 17.

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.

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
communication with the system. 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 46

illustrates this area and its relationship
to the entire A-transient area.

Phase Name

Function

Program
Level

Chart ID

$SANERRA
$SANERRB

$SANERRC

Error Recovery Monitor

$$ANERRD
"$$ANERRE
$$ANERRF

$SANERRL

Tape (2400) Error Recovery

$SANERRG
$SANERRH
$SANERRI
$SANERRJ

$SANERRK

Data Cell (2321 ) Error Recovery

$SANERRM
$SANERRN
$SANERRO
$SANERRP

$SANERRQ

$SANERRR

Message Writer

$SANERRU

$SANERRV

Unit Record Error Recovery

$SANERRX

Paper Tape Error Recovery

$SANERR?

Optical Reader (1285) Error Recovery

$SANERRZ
$SANERRY

$SANERRO

Physical Attention

20

20

20

$SANERRI

Modify Communications Region

None (See
Chart JY.)

Figure 43.

A-Transient Programs
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Sense Bits 504 - byte Physical Transient Area
Device
0 1 2 3 4 5 6 7
1052 X X X X
2501 X X X X X X 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
2540R X X X X X X H constitute the interphase communications area; when phases
Z,Y and 0 are fetched or refetched, these bytes (B through H)
2520P X X X X X are not overlaid and remain with information for the other phases.
Byte Label Phase
2540pP X X X xX= o0e
X X X A 1JBPAR1 z
1JBPAR2 Y Note: Bytes C,D and E
1442p X X X X IJBPAR3 0 are used o indicate the
program(s) F1,F2 or BG, to be
1442 R/P X X X X X X B PARLTK z canceled.
PARCOMM-1 Bytes F,G and H
indicate the programs
252087 | X X X X X X X C  1JBPARI+493 which use devices which
PARCOMM z require operator intervention.
1403 X X X X X X 1JBPAR2+493 Byte B indicates if a
PARCOMM2 Y canceled program has
1443 X X X X X PARCOMMC V4 fetched a logical transient.
PARCOMMD Y
2671 X X X X X F PARCOMMI Z
PARCOMMJ Y
_ PARCOMMC+3
R = reader PARCOMMD+3
P = punch
D,E, Addressed by incrementing or decrementing one of these labels.
G,H
Figure 45. Unit Record Devices Supported Figure 46. Interface Communication Area
by Device Error Recovery (For Physical Transient Phases
$SANERRZ, $$ANERRY, and

$$ANERRO)
I/0 ERROR RECOVERY PROCEDURES AND SENSE ,

DATA
Byte 0, Bit 3--Equipment Check
Action: Take equipment error exit
2400 Tape Error Recovery {cancel).
CSW Bit 44--Channel Data Check
Action: 1Initial Selection--eight retries Message: OP10 EQUIP CHK.

without respositioning. Read data
transfer--no retries. Write data

transfer--eight retries with Byte 0, Bit l1--Intervention Required
repositioning. After stated number of Action: Check for Rewind and Unload
retries, take egquipment error cxit (intervention required at device end).
(cancel). If yes, take continue exit; otherwise,

take operator intervention exit.

Message: OP28 CHAN DTCHK. Message: OP08 INTERV REQ.

Byte 0, Bit 5 Overrun
Action: Allow eight retries,

Byte 0, Bit 2--Bus Out Check repositioning the tape. After eight
Action: If retry count is greater than retries, take equipment error exit
seven (eight retries), take equipment (cancel).
error exit (cancel). If initial
selection, take retry exit. Otherwise, Message: OP1l4 OVERRUN.
perform repositioning and take retry
exit.

Byte 0, Bit 4 - Data Check
Action: 1. Read Commands--CCB option.

Message: OP09 BUSOUT CHK. If the record length is less
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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.
Byte 0, Bit 7--Data Converter Check
Action: Take equipment error exit

(cancel).

Message: OP30 CONVRT CHK.

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

Message: OP18 COMM REJCT

Byte 1, Bit U4--Load Point and Byte 3, Bit
6-Backward status
Action: Take program check exit.

Message: OP29 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: OP32 NOT COMPAT.

CSW Bit 47--Chaining Check

Action: Allow eight retries,
repositioning the tape. After eight
retries, take equipment error exit
(cancel).

Message: OP1l4 OVERRUN

Note: If an I/0 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 u4u4--Channel Data Check
Action: One retry, equipment error exit
(cancel, retry, ignore).

Message: OP28 CHAN DTCHK.

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

Message: OP10 EQUIP CHK.

Byte 0, Bit 1--Intervention Required
Action: Execute audible alarm command and
take operator intervention exit.
Message: OP08 INTERV REQ.

Byte 0, Bit 2--Bus Out Check
Action: One retry, equipment error exit
(cancel, retry, ignore).

Message: OP09 BUSOUT CHK.

Byte 0, Bit 0 - Command Reject

Action: Take program check exit.

Message: OP18 COMM REJCT.

1403-1443 Error Recovery

CSW Bit U44--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).
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Message: OP10 EQUIP CHK.

Byte 0, Bit 5--Code General Storage Parity
Error (1403 only)
Action: Take eguipment error exit
(cancel). UCS buffer must be reloaded.

Message: OP33 UCB PARITY.

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

Message: OP08 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: OP09 BUSOUT CHK.

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: OP18 COMM REJCT.

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

Message: OP1l1 DATA CHECK.

1442 Error Recovery
CSW Bit 44--Channel Data Check
Action: If initial selection, one retry;
then equipment error exit (cancel,
retry). If data transfer, take operator
intervention exit.

Message: OP28 CHAN DTCHK.
Byte 0, Bit 3-—-Equipment Check
Action: Take operator intervention exit.

Message: OP10 EQUIP CHK.

Byte 0, Bit 1--Intervention Required
Action: Take operator intervention exit.
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Message: OP08 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: OP09 BUSOUT CHK.

Byte 0, Bit 4--Data Check

Action: Take operator intervention exit.

Message: OP11 DATA CHECK.

Byte 0, Bit 5--Overrun

Action: Take operator intervention exit.

Message: OPl4 OVERRUN.

Byte 0, Bit 0--Command Reject

Action: Take program check exit.

Message: OP18 COMM REJCT.

CSW Bit 47--Chaining Check

Action: Take operator intervention exit.

Message: OP14 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: OP28 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: OP10 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 (Can not 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.
Byte 0, Bit 0--Command Reject
Action: Take program check exit.
Message: OP18 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: OP14 OVERRUN.

2671 Error Recovery

CSW Bit 44--Channel Data Check
Action: If initial selection, do one
retry. Take eguipment error exit
(cancel).

Message: OP28 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. See
Note 2.

Message: OP10 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; if error persists,

take equipment error exit (cancel,
retry).

Message: OP09 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. See
Note 1.

Message: OP11 DATA CHECK.

Byte 0, Bit 0--Command Reject
Action: Take program check exit.
Message: OP18 COMM REJCT.

Note: A record may not be partly on one
tape and partly on another.

Note 1: 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 will be 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 disaster-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 pyte count to adjust for not
rereading the bad character and 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.

Note 2: 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
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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.

2311 DASD Error Recovery
CSW Bit 44--Channel Data Check
Action: One retry; then equipment error
exit (cancel, retry).

Message: OP28 CHAN DTCHK.

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

Message: OP10 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: OP21 NRF - MADDMK (No Record
Found/Missing Address Marker)

OP15 SEEK CHECK (Home Address unequal to
Seek Address)

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) OP1l5 SEEK CHECK.

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

Message: OP08 INTERV REQ.

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

Message: OP09 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);
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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).

OP11 DATA CHECK (Data Check/not Data
Check on Count or Verify).

OP16 DTA CHK CT (Data Check on Count).

Byte 0, Bit 5--Overrun
Action: If retry count is greater than
nine, take equipment error exit (cancel,
retry); otherwise, take retry exit.

Message: OPl1l4 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.

Byte 0, Bit 0 - Command Reject
Action: Check for Byte 1, Bit 5 (File
Protect); in either case, take program
check exit.

Messages: OP18 COMM REJCT.
OP17 FILE PROT.

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.

TN
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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: OPl4 OVERRUN.

*For these errors, 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.

Note: If the 2311 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: 0OP20
ERR ON REC (Error During Recovery).

2321 DASD Exror Recovery

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

Message: OP28 CHAN DTCHK.

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

Message: OP10 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 4.

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: OP15 SEEK CHECK (No
Record Found/R0O unequal to
Seek Address).

OP23, BLNK STRIP (Step 3, cannot
read Home Address).

OP21 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 BB11l11l, a Seek to
BB2222, and take retry exit.
After ten retries, take equipment
error exit (cancel, retry).

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

OP22 BALST CELL (Seek Check/Missing
Address Markers).

OP15 SEEK CHECK (Seek Check alone).

Byte 0, Bit 1--Intervention Required
Action: Take operator intervention exit.
Message: OP08 INTERV REQ.

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

Message: OP09 BUSOUT CHK.

Byte 0, Bit U4--Data Check*#*

Action: 1. If retry count is less than
eight, go to step 5.

2. If retry count is equal to
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5.

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,

e <« « ), issue a Seek to
next lower strip. (If this
is the lowest strip - 00000
- seek the next higher

strip.) Proceed to step 5.

Increment retry count and
take retry exit.

Messages: OP11l DATA CHECK (Data Check/not
Data Check on Count or Verify).

OP12 VERIFY CHK (Data Check on Verify
Command) .
OP16 DTA CHK CT (Data Check on Count).

Byte 0, Bit 5--Overrun

Action: Take retry exit.

After 15

retries, take equipment error exit
retry) .

(cancel,

Message: OP14 OVERRUN.

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

Action:

Message:

OP13 ADDR MRKER.

Byte 0, Bit 0--Command Reject
Action: Check for Byte 1, Bit 5 (file
protect); in either case, take program
check exit.

Messages: OP17 FILE PROT (Command
Reject/File Protect).
OP18 COMM REJCT (Command Reject alone).

Byte 0, Bit 6--Track Condition Check

Action:
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1.

Read Home Address and RO and
move CCHH from RO to Seek
command executed CCHH from
RO to Seek command executed
below.
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2. 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.

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,
file mask (inhibit long
Seeks) following the seek.

set

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: 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).

*¥*For these errors, 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.



1285 Optical Reader

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

Message: OP28 CHAN DTCHK.

Byte 0, Bit 3--Equipment Check
Action: Post Byte 3, of CCB and then
continue exit. (See Note.)

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.
Message: OP35 NON RECOV. If Byte 0, Bit

6 is not present, take operator
intervention exit.

Message: O0P08 INTERV REQ.

Byte 0, Bit 6-—-Nonrecovery
Action: Post Byte 3, Bit 4, of CCB and
take continue exit.

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

Message: OP09 BUSOUT CHK.

Byte 0, Bit 4--Data Check
Action: Post Byte 3, Bit 0, of CCB and
take continue exit. (See Note.)

Byte 0, Bit 5--Overrun
Action: Four retries; then equipment
error exit (retry, cancel).

Message: OP14 OVERRUN.

Byte 0, Bit O0--Command Reject

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

CSW Bit 47--Chaining Check
Action: Four retries; then equipment
error exit {(retry, cancel).

Message: O0P14 OVERRUN.

Byte 0, Bit 7--Keyboard Correction
Action: Post Byte 3, Bit 1, of CCB and
take continue exit.

Note: Data Check and Equipment Check,
which indicate unreadable character and
unreadable line, respectively, are retried
by Logical IOCS in an attempt to correct
the error.
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Allowable

Supervisor
Interrupt

GENERAL ENTRY Chart FA
Objectives:
1. Store the old PSW address for this interrupt in 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 for foreground programs, general

registers | 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).

A

3

EXIT TO INTERRUPT PROCESSOR

o Supervisor call interrupt

e 1/O interrupt

e Program check interrupt

N

e External interrupt

1

= o

e Machine check interrupt

y EXTERNAL
e GENERAL ( LPSW ) w

oA EXIT Hard Wait C Y
PC 5

EXTO1, EXT02, EXTO3 E';

GENERAL EXIT (TASK SELECTION) Chart FD 1/0
There are 3 general exits: 14
e EXTO1 E
o EXT02 ¢

e EXTO3
EXTO1: Direct return to the interrupted task or program.
EXT02: Task selection; determine which task or program should run next. Task selection
is performed because the next task may be other than a return to the interrupted program
or task.

The PIB status flag (byte 0) indicates the task or program is:
1. Ready to run (unbound)
2. Waiting for 1/0 to complete or a time interval to elapse (SVC 7 bound).
3. Waiting for the B-transient area to b available (SVC 2 bound).
4
5

. In control of the system (seized by a SVC 22).
. Detached from the system (Foreground programs and attention task only).
Priority is determiend 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. 7

CAUTION: A program, or task, that has seized the system by issuing a SVC 22 will be F

selected over all other programs or tasks except special supervisor tasks (Supervisor and

Quiesce 1/0). QuIsIO
Refer to Figure 33 for task selection procedure. Refer to Figure 22 for the format of

the PIB tables.

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

in the table.
m [— 1. Supervisor task; return to.the point where Supervisor was interrupted.
2. Quiesce I/O task

3. Attention task

4, Foreground 1 program
w 5. Foreground 2 program :
6. Background program
ATNRTN 7. All Bound (no task or program is ready to run); load external 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.

Program NO
Canceled

Fetch $$BEOJ3
Chart 26

\ Task selection is performed the same as for EXT02. (See EXT02.)
LPSW Considerations for Supervisor Generated Without MPS: Task selection functions are the LPSW Return fo
Wait State same as with MPS option except the foreground program and all bound PIB's are not included. Problem Program

Chart 12. Supervisor General Entry, General Exit, and Processor Exiji
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ATNRTN

&/

RESIDENT ATTENTION ROUTINE Chart GX

fetched.

1052 Attention Key: When an attention request is

made, the attention PIB status is changed to active.
First the physicgl 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.

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

Timer Interrupt Waiting: Refer to the CAUTION in
the timer interrupt routine on Chart 16, The pro-
gram switch at ITBRC being set, returns to the
timer interrupt routine because timer interrupt
processing has not yet been completed.

Chart 13.

EXTERNAL

Fetch $$BATTNA
Chart 21

ATTENTION

$SANERRZ

Resident Attention Routine
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SVC INTERRUPT

ENTSVC

SVC INTERRUPT PROCESSOR Chart GH

ERRI0 0

ERR20-27
ERR30-33

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 figure at *E4
on Chart GH contains the label
and chart locations for all
supervisor calls. The task is
canceled (ERR21) if an SVC code
greater than 26 is issued. De=
tailed explanations for each
supervisor call can be found in
the preceding discussion of the
Supervisor Program,

GENERAL CANCEL Charts FB to FC

\

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

SVC 2 - Fetch B-Transient.

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 (B- transient) area, if
it is in use by the canceled program. See Note 2.
4. Logical 1/O cancels store the canceled
programs registers and exit to I/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,
EXT02. The next time the program to be
canceled is selected on general exit,
$$SBEOJ 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
are at 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.

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

SVC 6 - Cancel.

SVC7 - 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 - EOJ.

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

15
B

CHANNEL
SCHEDULER

Chart 14.

SVC 25 and SVC 27 - Halt 1/O on T/P device.
*SVC 26 =~ Validate address limits.
+MPS only ~ ignored in BJS.
*Ignored in BJS without SP.

FCHRT1
FCHRT2

FETCH SUBROUTINE OPTION CHARTS
Objectives: MPS GA-GC
1. Load a problem program| BATCH ONLY| GD-GF

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.
® $$B - LIOCS open sub- directory
® $$ - Transient sub- directory
® $ - Library routine sub-directory
® FGP - Foregrourd 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 I/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 Figure 6 for the format of phase directory entries and

Figure 7 for the format of the core image library entry.
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1/0 INTERRUPT

*12-D
17-D
INTRTN

N

SVC15, SVC00

1/0 INTERRUPT PROCESSOR Charts FN to FS

CHANNEL SCHEDULER Charts FF to FH

1/0 interrupts are caused by termination of an /O operation or
operator intervention on the 1/O device. Each |/O interrupt is
processed in this manner:

1. Find PUB for the device that causes the |/O interrupt, The device
last started is tested first, If the device that caused the /O inter=-
rupt is not found, an attempt is made to re-schedule the channel.
See Note 1.

2. Exit to the channel appendage routine if all of the féllowing
conditions exist:

a. Supervisor has been generated with tele-processing option

(TP=BTAM).

b. The device causing the 1/O interrupt has |/O pending (CHANQ

pointer is not X'FF').

c, The user has specified an appendage 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 41 for CSW testing on an |/O
interrupt,

4, If status is attention from a 1052 the attention routine PIB flag is
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

requested. (See Figure 21 for format of the CHANQ table).

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

device. If not, attempt to re=schedule the channel. See
Note 1.

Note 1: Re=schedule the channel, with MPS: The PUB's in the

channel list are scanned, beginning with the PUB following the last

one started, and the first one with 1/O pending will be the next PUB
started. If the end of the channel list is reached, the scan continues
from the first PUB in the channel list. If no 1/O is pending in the
channei go to the general exit routine.

This method is used to insure the sharing of the channel between
programs when operating in multi-programming and is referred to as
a rotating PUB scan.

Re-schedule the channel, batch only: Same as with MPS except the

channel list is always scanned beginning with the first PUB in the

channel list (FOCL).

SVC 0 and SVC 15; The objective of the channel scheduler is to build
an entry for the channel program in the CHANQ, LUBID, and REQID
tables. Refer to Figure 35 for a sample of a device queue in the CHANQ
table. Refer to Figure 21 for the format of the CHANQ, LUBID, and
REQID tables. Refer to Figure 36 for the format of the CCB (channel
command block).

Communications and status bytes 2 through 6 of the CCB are reset
before making the CHANQ entry,

Exit from channel scheduler is to START /0 if:
1. This I/O request for the device is the first in queve (CHANQ pointer

in the PUB contained the null code, X'FF') and
2. This device is not busy (busy flag in the PUB is reset).

If the above conditions are not met, general exit, EXTO1, is taken.

DeviceBy YES
NO
GIOADR \
ACTUAL I/O OPTIONS CHARTS

System I/O Files MINIMUM FJ

Assigned to a 2311: MAXIMUM | FK-FM

SYSIPT, SYSRDR, SYSPCH, and SYSLST are System 1/O files. Before
a start 1/O is issued to these files, the search address in the user CCW
chain is checked against the current address in the DIB., Refer to
Figure 23 for the format of the DIB tables.

DASD File Protect: Extent information must be present in the JIB's
for all files assigned to a 2311 or 2321 (data cell) except system

1/0 files assigned to a 2311 and SYSRES. Any access to DASD

file must fall within the extents specified in the JIB's. Refer

to figure 24 for the format of the JIB's.

Start 1/O: If the device is burst-multiplex, but the channel is

\
17
&)
UNIT CHECK
NO

presently operating in burst-multiplex mode, take general exit,
EXTOT1. 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.
4. For all others, CAW= CCW specified by CCB.
If the device receives a normal start (condition code 8 set on SIO)
post the device busy flag in the PUB and take general exit, EXTOI.

<

1/0 Pending

Chart 15.

.
' s

/
12
A

GENERAL EXIT

I/0 Interrupt Processor and Channel Scheduler
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PROGRAM CHECK INTERRUPT

ENTPCK
PROGRAM CHECK INTERRUPT PROCESSOR EXTERNAL INTERRUPT KEY | OPTION CHART
The program is canceled OPTION CHARTS The attention routine PIB is
(ERR20) if:. posted to include the N FE
1. Sup:rv-sor was generated | NO PC RTN FB attention routine in task OROC

without user PC routine selection. The non=

option. PC, NOIT, GQ resident attention routine WITH GS
2. The user has not OC, ORSP ($$BATTNA) processes the IT OR OC

previously supplied the request when the attention

address of a PC routine | PC WITH IT, GR task is selected in general exit.

by issuing a STXIT PC OC, ORSP Note: If supervisor was generated without user OC

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.

3. Branch to general exit (EXT03).

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 25 for PC option tables.

(operator communications) routine option, the interrupt is

ignored.
|

NO YES

S/

GENERAL CANCEL
EXTERNAL INTERRUPT

EXTERNAL INTERRUPT, TIMER| OPTION CHART
The timer (SYSTIMER) is

reset to its maximum value ESOFE: FE
(X'FFFFFFFF') and the

system time of day (SYSTOD)

is updated to the time that g:::‘)g GS
the next timer interrupt will

occur (current time + 15.5

hours).

Note: Current time of day is calculated by subtracting the
remaining interval (SYSTIMER) from SYSTOD.

The timer interrupt is ignored if:

1. Supervisor was generated without interval timer feature
option.

2, The timer supported program has been canceled.

3. The timer interrupt occurred while the user's IT routine
was in operation (routine in use).

With User TECB Address: The traffic bit is posted in the

user's TECB (timer event control block) and the timer sup~

ported program is included in task selection. The TECB

address is cleared in the IT option table.

With User IT Routine: To exit to the user's IT routine:

1. Save the external old PSW and timer=supported=program
registers in the user=supplied save area (72 bytes).

2. Store the address of the user IT routine in the external
old PSW.

3. Branch to general exit (EXT03).

The user 1T routine will be executed when this task is
selected in the general exit routine. Return from the user's
IT routine must be with an EXIT IT macro.

See Figure 25 for the IT option table. Refer to Figure
36 for the format of the CCB (TECB has the same format as
the CCB. Only the traffic bit X'80" in byte 2 is used).
CAUTION: If a B=Transient is operating for the timer
supported program when the timer interrupt occurs for a user
IT routine, the exit is deferred. The attention routine PIB
is posted to include the attention routine in task selection
when the B-transient area is released. A switch (ITBRC) is
set in the resident attention routine to continue timet inter—
rupt processing when the attention task is selected on
general exit.

-t

\
| f ] GENERAL EXIT

Chart 16. Program Check and Internal Interrupt Routines
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UNTCK1
UNTCK?2

UNIT CHECK Charts FT-FU

QuIsIO

Determine the action to be taken

for the following error conditions:

e Unit check

o Channel data or channel chaining
check

e Program check or protection check

User Unit Check Routine: Post the

disaster error flag (bit 18) in the

CCB and return to the 1/O interrupt

routine to continue testing the CSW

(this error is ignored by PIOCS).

No User Unit Check Routine: Build

a 22 byte error queue entry in the

error queue table. The error queve

table is 5 entries long; an attempt
to build more than 5 entries causes

a cancel condition (ERR31). Refer

to Figure 42 for the format of an

error queue entry.

Exits from Unit Check:

o Disk device; exit to Resident
Disk Error Recovery

e Channel 9 overflow on printer;
post channel 9 overflow to CCB
and take ignore exit (EXIGN).

e All other conditions; exit to
fetch the ERP monitor (EXTRAN)
where the Quiesce 1/0 Task will
be included in task selection
on general exit (EXT03).

QUIESCE I/O TASK Chart FZ

Wait for completion of all CHANQ
entries for every non-tele-processing
device on the channel (All PUB CHANQ
pointers are null, X'FF'). Quiesce
1/O PIB remains in the task selection
until all entries in the error queve
have been processed. Only one error
queue entry will be processed by ERP
(error recovery procedure) A-transients
at a time. When the error queue table
is empty (5 entries are maximum),
Quiesce 1/O task is removed from task
selection at general exit.

Device Type

« | *18-D
$SANERRA l b l lop  SSANERRD

»1 ERP EXITS

/
ERROR RECOVERY PROCEDURE EXITS
Charts FV=FW

OTHER

Device Type

RESERR

RESIDENT DISK ERROR RECOVERY Charts GV=-GW

Objectives:

T. Analyze the sense information
and the CSW stored in the 1st
entry in the error queue table.

2. Determine and execute the disk
error recovery procedure, and
then choose one of the error
recovery procedure exits.
Refer to Figure 44 for disk

sense information and to Figure 42

for the format of an error queve

entry.

Chart 17.

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

ERP monitor ($$ANERRA).

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.

Note: This exit returns to the physical
transient.

EXIGN: Restore the CSW from the error
queue entry and dequeue the error queue
entry. Return to 1/O Interrupt and
continue evaluating the CSW.

EXWHY: Retry the user's channel program
starting with the CCW in error. Dequeue
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 1/0
Interrupt to re=schedule the channel.

1/O INTERRUPT

Unit Check, Resident ERP, and Quiesce I/0 Routines

System Control Programs

Return to
Transient
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$SANERRA

ERP MONITOR Charts HA- HD

The ERP monitor is composed of two A - transient programs.
These are:
1. $SANERRA - determine device type and identify
2311 unrecoverable errors.
2. $$SANERRB - continue identification of 2311
unrecoverable errors.
Determine device type to be:
o Data cell (2321) - fetch $$ANERRG

Unit record - fetch $$SANERRU

°
o Paper tape ~ fetch $$ANERRX
e Disk (2311) - analyze CSW and sense data to
identify the unrecoverable error, post message code
to the error queue entry, and fetch the message
writer ($$ANERRM).
Refer to /O Error Recovery Procedures for disk sense data
and to Figure 42 for the format of the error recovery block.

o Optical reader - fetch $$ANERR?

$$ENERRD

TAPE ERROR RECOVERY Charts HE- HM

Tape error recovery is accomplished by three A- transient
programs. These are:
1. $$SANERRD - error analysis and selected error
procedures.
2. $$ANERRE - selected error procedures.
3. $SANERRF - data check procedure.
Objectives:
1. Analyze the sense information and the CSW stored
in the Ist entry in the error queue table.
2. Determine the tape error recovery procedure, and
choose one of the error recovery procedure exits.
Refer to /O Error Recovery Procedures for data sense
information and to Figure 42 for the format of the error
recovery block.

$SANERRG 3

DATA CELL ERROR RECOVERY Charts HN-HQ

Data cell error recovery is accomplished by five A~
transient programs. These are:
1. $SANERRG - error analysis.
2. $SANERRH - track condition check procedure.
3. $$ANERRI - data check and missing address
marker procedures.
4. $$ANERRJ = no record found and seek check
procedures.
5. $$ANERRK - continuation of number 3 above.
Obijectives:
1. Analyze the sense information and CSW stored
in the Ist entry in the error queue table.
2. Determine the data cell error recovery procedure,
and choose one of the error recovery procedure exits.
Refer to /O Recovery Procedures for data cell sense
information and to Figure 42 for the format of the error

recovery block.

$SANERRU Y

UNIT RECORD ERROR RECOVERY Charts JK= JL

Unit record error recovery is accomplished by two A=
transient programs. These are:

1. $$ANERRU - unit record test cannot occur
conditions, channel data check, and 1052 errors.

2. $SANERRV - 1403, 1442, 1443, 2501, 2520 and
2540 error recovery procedures.

Objectives:

1. Analyze the sense information and the CSW stored
in the Ist entry in the error queue table.

2. Determine the unit record error recovery procedure,
and choose one of the error recovery procedure
exits,

Refer to /O Error Recovery Procedures for unit record
sense information and to Figure 45 for unit record devices
supported. Refer to Figure 42 for the format of the error
recovery block.

$$ANERRX \

PAPER TAPE ERROR RECOVERY Charts JP-JQ

Paper tape error recovery is accomplished by one A-
transient program, $$ANERRX.
Objectives:

1. Analyze the sense information and the CSW stored
in the Ist entry in the error queue table.

2. Determine the paper tape error recovery procedure,
and choose one of the error recovery procedure
exits.

Refer to 1/O Error Recovery Procedures for paper tape
sense information and to Figure 42 for the format of the
error recovery block.

$$ANERRY ¥

OPTICAL READER ERROR RECOVERY Charts JR- JRB

Optical Reader error recovery is accomplished by one A-
transient program, $$ANERR9.
Objectives:

1. Analyze the sense information and the CSW stored
in the error queue table.

2, Determine the optical reader error recovery
procedure and choose one of the error recovery
procedure exits.

Refer to /O Error Recovery Procedures for optical reader
sense information and to Figure 42 for the format of the

error recovery block.

A 4
A

Chart 18. Physical Transients ERP
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$SANERRM

$SANERRQ *

Message Writer Routine Charts JF-JG

MESSAGE WRITER ROUTINE Chart JA

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.

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.

$SANERRN {

MESSAGE WRITER ROUTINE Charts JB-JC

Prepares and saves message with following

information:

1. Program type (BG, F1, F2) which
error device is associated with;

2. Message number;

3. Type of action required and response,
if necessary.

I1f SYSLOG is unassigned, phase R is

called unless the message is information

only in which case S is called, bypassing

intervening phases,

Valid Response YES
NO
$SANERRR
Message Writer Routine Chart JH

$SANERRO ‘

MESSAGE WRITER ROUTINE Chart JD

Prepares and saves message information
about:
1. Symbolic name of device, e.g.,

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 O - message number;

Byte 1 - Action character (A, D, 1);
Bytes 2 and 3 = Channel and unit number
of error device;

Byte 4 - desired operator response .

Can call phase Q, R, or S depending upon
type of error involved.

2 ?:E\S;DR or SYS001; If action or decision is called for, the
3' Sensé Byte Data; system is put in a wait state pending
. ; f

4, Channel and Unit Number of device; operator s response.
5. Seek address at error time if

DASD.

WAIT

$SANERRP
Message Writer Routine Chart JE .
Prints error message containing information
gathered and saved from previous phases; $SANERRS
prints on 1052 or printer, Message Writer Routine Chart JJ

Analyzes the External Option Flags set

in phase Q by the operator's response

and chooses the appropriate exit to
Cancel, Retry, or Ignore.

Here is a sample format of the error
messages:

BG OP191 C COMM REJCT SYS003 = 191
CCSW = XXXXXXXXXXXXXXXXXX SNS=
XXXXXXXXXXXX CCB = XXXXXX SK =

BBBBCCCCHHHH
17
D

ERP EXITS

Chart 19. Physical Transients Message Writer

System Control Programs
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$$ANERRZ

$$ ANERRY

PHYSICAL ATTENTION Charts JU-JV

PHYSICAL ATTENTION

Charts JS-JT

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 requir-
ing operator intervention in the inter-
phase communication area (PARCOMM)~

exit
b. If no operator intervention is required,
and if the attention request switch is

1.

Send the message:

ARb OP60D___ __INTERV REQ FOR xxx
ARb_(Response Fits Here.) __

where xxx is FG1, FG2, or BGb

Read the operator response which is either
CANCEL or IGNORE.

a. CANCEL response: Turn ON the physic

attention recall switch, exit
b. IGNORE response and the attention

Y

request switch ON, exit
c. IGNORE response and the attention

request switch OFF: Turn the attention

request switch ON, exit below.

SVC3 Fetch
$SANERRZ

ON, exit
c. |f 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 proaram and dequeue the
channel queve. These routines are entered via a
SVC 3 and control returns to this A=transient line.

in the General
Exit EXT02

SVC3 Fetch

$$ ANERRO

$$ANERRO

PHYSICAL ATTENTION

Charts JW=JX

Issue @ 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).

e The phase name in ERBLOC has been
modified to $$ ANERRx where x equals the
physical transient 1D (Hex 01).

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 21) Via EXT02
Task Selection

1.

2,

5.

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 150{I} D INVALID STATEMENT

ARt~ taemse Fis Hore.) _
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 super=

visor task selection mechanism after these
conditions are set:

e  RF contains the address of the general
exit (EXT02).

o The phase name in ERBLOC has been mod=

ified with the physical transient ID.

* CAUTION
Emergency cancel signalled by 2
consecutive attn requests

SVC3 to Exit
to Task Selection
in the General

Exit Routine

Chart 20. Physical Transients--Physical Attention Routine
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SUPERVISOR B-TYPE TRANSIENT PROGRAMS
(CHARTS 21 THROUGH 30)

B-transient programs are infrequently-used
routines; therefore they are not resident
in main storage. They may be fetched or
loaded from the core image library when
needed. The B-transients occupy an area of
1200 bytes (1000 bytes in TOS) referred to
as the Logical Transient Area (LTA).

A 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
will be overlaid by the transient being
fetched.

Register 1 is loaded with the address of
the transient name prior to issuing the SVC
2, so the fetch or load routine has access
to the name for purposes of 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 nonresident attention
routine, foreground program initiator, and
program terminator.

INITIATOR

Foreground Initiator (Charts 21-23)
includes these B-transients:

$$BATTNA Chart KA
$SBATTNC Chart KG
$$BATTNA Chart KT
$$BATTNI Chart KV
$$BATTNJ Chart LH (see Figure u48)
$$BATTNK Chart LP
$$BATTNL Chart LX
$SBATTNM Chart MC

Program terminator (Charts 26-30)
includes these B-transients:

$$BEOJ Chart NA (see Figure 50)
$$BEOJ3 Chart ND
$SBTERM Chart NE
$$BPCHK Chart NT
$SBILSVC Chart NN
$$BEOJ2 Chart NL
$$BEOJ1  Chart NJ
$$BPSW Chart NR
$$BDUMP Chart NV
$$BDUMPF Chart NX
$$BDUMPB Chart PB
$$BDUMPD Chart PG
$$BPDUMP Chart PL
$$BPDUM1 Chart PM

Nonresident Attention (Charts 21,
and 25) includes these B-transients:

24,

$$BATTNA Chart KA
$SBATTNB Chart KE
$$BATTNC Chart KG
$SBATTND Chart KJ (see Figure 47)
$$BATTNE Chart KN
$$BATTNF Chart KQ
'$$BATTNG Chart KS
$$BATTNH Chart KT
|$$BATTNN Chart MH
$$BSYSWR Chart PS

INITIATION (FIGURE 49)

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

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

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

The Attention routine reads a command
from the operator. The command START (F1
or F2) indicates a foreground 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
foreground initiator. Otherwise, the
operator is notified that an invalid
command has been given.

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

1. The symbolic unit is of the class
SYSnnn.

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.

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.

When the EXEC statement is encountered,
the foreground 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 to determine
if a self-relocating program is to be
loaded. This is determined by the load
address being zero. The foreground
initiator directs this program to 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). A non-self-relocating, program
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will be directed to be loaded utilizing the
information 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 and 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.

TERMINATION (FIGURE 50)

A foreground 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 foreground program is terminated,
the following actions are taken:

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

2. Tape error statistics for all tape
drives assigned to the program being
terminated on which an error has
occurred are logged out on SYSLOG and
the statistics reset (system generation
option).

3. DASD extents in use by this program for
DASD file protection are dequeued
(system—-generation option).

4. All I/O assignments made for the
program are canceled so that these
devices may be available to subsequent
programs.

5. The operator is notified that the
program is completed. The storage used
by the program remains allocated for
the foreground area.

6. The program is detached from the
system's task selection mechanism.

After a foreground program is completed,
the operator may initiate another program
for the area by pressing the SYSLOG request



key and continuing with the initiation
procedure previously described.

Figure 51 illustrates the relationship
among programs in a multiprogramming
environment. In addition, this figure
shows the format of the save area used with
each program.

NONRESIDENT ATTENTION ROUTINES (FIGURE 49)
Attention commands are submitted when the
operator presses the request key on the
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 batch job step.

e CANCEL: Indicates one of the programs
in the system is to be canceled. See
Figure 52 for cancel code information.

e MAP: Provides a map of main-storage
utilization. See Figure 47.

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

e MSG: Causes control to pe 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.

e START: Indicates the foreground
initiation function has begun.

SP upper limit

BG size upper limit NAME

F2 size upper limit NAME

Fl 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 2K equals 2048 bytes of
storage . For the background area this represents

the number of full 2K blocks. For example, if the
area were 11.,2K, the MAP would indicate 10K .

Field 3-area upper storage limit.

The highest storage address allocated to the
corresponding area in hexadecimal.

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 afea.

Figure 47. MAP Output
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LISTIO AL:
F1 seee SYSTEM sese

F1
F1 I/0 UNIT CMNT  CHNL UNIT  MODE
F1

F1 SYSRDR 0 oc
F1 SYSIPT 0 oc
F1 SYSPCH 0 00
F1 SYSLST 0 0OE
F1 SYSLOG 0 1F
F1 SYSLNK « UNA »
F1 SYSRES 1 90
F1

F1 wes PROGRAM sses

F1
;} 170 UNIT  CMNT CHNL UNIT  MODE

F1 SYS000 19
F1 SYS001 19
F1 $YS002 1 9
F1 SYS003 1 91
F1 SYSoOu 192
F1  SYS005 1 92
F1 SYS006 v 92
F1 SYS007 192
F1 SYS008 ® UNA +
F1  SYS009 ® UNA »
F1 SYS010 ® UNA +
F1 SYso11 * UNA »
F1

F: * FOREGROUND 1 #
F

F1 1/0 UNIT CMNT  CHNL UNIT  MODE
F1

F1 SYS000 * UNA +
F1 SYS001 ® UNA
F1 SYS002 ® UNA »
F1 SYS003 * UNA
F1 SYSOOL ® UNA +
F1

3] « FOREGROUND 2
F

F1 10 UNIT  CHNT  CHNL UNIT  MODE
F

F1 SYS000 ® UNA «
F1 SYS001 ® UNA »
F1 SYS002 ® UNA »
F1 SYS003 ® UNA »
F1 SYSOOu ® UNA »

F1
F1 LISTIO BG
F1 wass SYSTEM seane

F1

F1 I/0 UNIT  CMNT  CHNL UNIT  MODE
F1

F1 SYSRDR 0 oc
F1 SYSIPT [ oc
F1 SYSPCH 0 0D
F1 SYSLST 0 OE
F1 SYSLOG 0 1F
F1 SYSLNK # UNA »
F1 SYSRES 1 90
F1

F1 #82 PROGRAM sese
F1

F} 170 UNIT  CHMNT  CHNL UNIT  MODE
F

F1 SYS000 1 1
F1 SYS001 1 1
F1 SYS002 1 N
F1 SYS003 1 N
F1 SYsoou 1 92
F1 SYS005 1 92
F1 SYS006 1 92
F1 SYS007 1 92
F1 SYS008 # UNA «
F1 SYS009 # UNA »
F1 SYs010 ® UNA »
F1 syson ® UNA o

1
F1 LISTIO F1
F1 ¢ FOREGROUND 1 «

F1
F1 170 UNIT CMNT  CHNL UNIT  MODE

F1

F1 SYS000 * UNA »
F1 SYS001 ® UNA »
F1 SYS002 # UNA »
F1 SYS003 « UNA «
F1 SYSOOu # UNA =

F1
F1 LISTIO VA
F1 ## UNASSIGNED #+

F1 CHNL UNIT
Fl 1 90

Figure 48. List I/0 Examples for Nonresident Attention Request
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Console
Interrupt

External

Type of
Interrupt

Detach
the Task

Attention

Start

Foreground
Initiator Nonresident
Attention Routine,
YES Statement _
r W

) 4
$$BATTNA

$SBATTNA
Root Root
Phase

Phase

NO

HOLD €
sspaTINI (RELSE > CANC $SBATTNC
UNA
I |
$$BATTNI <READ—<>
‘———J
$SBATTNC ANCEL >
< MG $SBATTNB
—.|
PAUSE
Located in Located in B~ LOG
foreground transient area NOLOG $$BATTNC
|-area of the together with 4
program be- the root I
ing initiated. phase.
MAP
$SBATTNJ <>—— $$SBATTND
l—————1 | I
. : ALLOS $SBATTNE
$BATTNK @[l > 1 < ot — === ===
$SBATTNF
——— |
$SBATTNL TENT START | _ $SBATTNG _ |
$$BATTNH
IR | I
EXEC TIMER
@ $SBATTNM $$SBATTNN
\ Error Msg /

svC 11

Figure 49.

Initiator Phase Map
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° TERMINATOR

©

$$BEOJ - S/”EOJC‘
AL il Dequeves |/O
devices. Disables
MO ([ autorest 1/P devices. De-
progress termines cause of FG job
cancel, calls proper
|subsequent program., $SBTERM
Detoch Atention
Routine if it were
the program being
canceled; other-
wise write EOJ
2, e ) [
pancies o Control '/?h assoclated \
i
with AUTOTEST progrem his fonctlon fs
overridden by o
e l l Job Control
o command -hold .
ancel dn\ s
ém, Tlegal >E: C sve 1 ) C sve i )
W?
'nol

NO - other cause

$$BEOJ2 $SEOJ1
Writes messoge Writes special
describing cause messoge if logical
of cancelation. transient is
canceled.
$3$8PCK $$BILSVC l
Writes messoge Writes message $$BPSW
about storoge when phase not Gives status of
location and found or illegal canceled progrom
Dump macro issved cause of program SVC issued by by printing user's
by user program check interruption. program. PSW.
L ¥ i }
R
$SOUMP
r:l:’ I%B'S:;fs If cancel macro detected by $$BDUMP
calls proper dump
program.
FG job 1 BG job PDUMP
[ l macro isved
$SBDUMPF $SBDUMPB $$BDUMPD
Writes on tape or Writes on fape or Records on disk: $$BDUMP
printer:heod printer:heod headers, registers, Test macro par=
registers, Supervisor registers, COMREG,| COMREG, Super- ameters, analyses
and FG portions of Supervisor and BG visor and BG 1/0. Calls actual
main storage . portions of maln portions of main dump program..
storage . storage -
T 1 WSLS‘T&.L_%;“ 1s tope
l or printer
$$8DUMPD $$8PDUMI
Writes registers and Writes registers and
Simulate normal portion of maln portion of main
EOJ storoge specified by| storage specified by
PDUMP macro. PDUMP macro.

sven

Figure 50. Terminator Phase Map
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[General Organization

> At least 10K

Background

Foreground 2 } Multiple of 2K

} Multiple of 2K

Foreéround 1

Foreground Organization

[ ———

NOTE: Floating point register save area is required only when
floating point feature is specified for supervisor generation.

Reserved

Cancel=code in HEX | MSG=Code Descriptive Part of Message
10 Normal EOJ
19 0P74 1/O 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
0S06
23 0502 Program Request
24 0s01 Operator Intervention
25 0pP77 Invalid CCB~Address
26 0P71 Device Not Assigned
27 0P70 Undefined Logical Unit
30 0P72 Reading Past /& Statement
3N 0P75 1/O Error Queue Overflow
32 0P76 Invalid DASD Address
(Disk Only)
Irrecoverable 1/O Error
(Tape Only)
33 0P79 No Long Seek (Disk Only)
FF 0P78 Unrecognized CANCEL Code
All l=codes except in tion 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.

General: SAVE Area:
Save Area Program Retum
Name PSW
Label Area (8 bytes) (8 bytes)
General
Registers
9 thru 8
64 bytes
Length of Label area -2 bytes | 6 bytes
Floating Point Registers I

Figure 51. Multiprogram Main-Storage

Organization

Figure 52.

Cancel Code Messages

System Control Programs
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Foreground
Initiator

$SBATTNA 4

Console Interrupt

ROOT PHASE Charts KA to KD

This phase functions as the root phase. It contains
the various subroutines used by the other phases, and
defines the storage areas and constants common to the
other phases. Basic functions performed by the
subroutines of this phase are:

o Input and process control statements.

e Determine, and if necessary, load the proper
phase required to process the control statement.

o Pass control to the correct routine within the
processing phase by means of a branch vector
table.

® Scan the control statements and provide address
and length information on operation fields and
operands.

o Output error messages as required by the validity
checking routines.

ASSGN

HOLD

Nl
N

RELSE A

Nl
N

UNA

READ

CANCEL 22

LISTIO

VOL

TPLAB

A

DLAB - 23
>

wn‘
@GO

XTENT

o e

\
23
J

EXEC ucs

Type of
Interrupt

Start
Stat Wt

ATTENTION

EXTERNAL

Processed

©
*22-X
23-X
24-X |

Detach the Task

SVC11 Exit from
B - transient
Chart 12

NO Nonresident

“"\__Attention

*24-y
$$BATTNA 25-Y
ROOT PHASE Charts KA to KD .

B-Transient
hart 12

Chart 21. Logical Transient Root Phase
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SVCI1 Exit from

This phase performs the same functions as the root
phase described for the Foreground Initiator.
Input and Process Control statements

or exit if no more statements are found.

CANCEL

MSG

PAUSE

LOG

NOLOG

ALLOC

START

TIMER \

\

Send the

Appropriate
Error

Message

CAUTION:

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.



$$BATTNI y

ASSGN PROCESSOR Charts KV to LG
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:
e Convert SYSXXX to a LUB displacement.
@ Scan for channel and unit information.
e Make the assignment if IGN is found.
e Calculate the new PUB entry address and PUB pointer based on channel and unit information.
L ]
°
.

Scan for either ALT or X'ss' indicating a tape device.

If an ALT operand is found, make an alternate assignment. )

Ifa X'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.
@ 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 to unassign the previous assignment. The new PUB pointer is put into the
correct LUB entry. If the assignment was IGN, or if it was to the same device as SYSLOG,
exit, |f these conditions were not found, the PUB ownership flag and mode set byte are set
prior to exiting.

L

$SBATTNI

READ PROCESSOR Chart KX

This routine assigns a card reader or reader/punch to the logical unit SYSFG1. Control
statements following this assignment are read from SYSFG1 instead of from SYSLOG.

L
$SBATTNI i

HOLD PROCESSOR Charts MK to ML

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.

l
$$BATTNI

RELSE PROCESSOR Charts MK to ML

This routine releases foreground unit assignments at EOJ. The foreground area specified
in the operand of this statement indicates the 1/0 units to be unassigned.

L 1

$SBATTNI i

UNA PROCESSOR Chart MJ

This routine immediately unassigns the foreground unit assignments. The foreground area
specified in the operand of this statement indicates the 1/O units to be immediately unassigned.

5

Chart 22. Logical Transient Foreground Initiator (Part 1 of 2)
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$$BATTN
LISTIO PROCESSOR Charts LH to LN

This phase provides a listing on SYSLOG of the information pertaining to the correct status of
logical unit 1/O assignments. The root phase scan routine is used to get the operand (BG, F1,
F2, ALL, or UA).

If BG is specified, the system class units, and the BG programmer class units are listed
under a BG heading. If F1 or F2 is specified, the appropriate programmmer class units are
listed under the desired foreground heading. If the operand ALL is specified all units are
listed under their proper heading.

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/DLAB PROCESSOR Charts LP to LW

This phase processes the VOL, TPLAB, and DLAB statements for standard volume and file labels.
The sequence of the statements is critical and therefore, this phase processes in this order:
VOL - TPLAB or VOL, DLAB, EXTENT (any number of extents).
When a VOL statement is encountered:
@ The temporary label area is output on the SYSRES label tracks.
e The operand is found by the scan routine.
e The operand is validity checked and stored in the temporary label area (Foreground
origin + 1728).
When a TPLAB statement is encountered:
The operand field is tested to determine if concantenation is required.
e A correct sequence check is made and a switch is set to indicate the current statement
being processed.
e The operand is validity checked and moved to the temporary label area.
When a DLAB statement is encountered the same functions performed for TPLAB statements
are also performed for the DLAB statement.

Yy
$$BATTNL
XTENT PROCESSOR Charts LX to MB
This phase prc XTENT stat ts in the same manner as it processes file label statements.
It also tests for overlapped limits.
21
X
$SBATTNM
EXEC PROCESSOR Charts MC to MF

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. |t 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 12

Chart 23. Logical Transient Foreground Initiator (Part 2 of 2)
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$$BATTNM

USC STATEMENT PROCESSOR  Chart MG

The 240 - character Universal Character
Set (UCS) specified by the operand
"PHASENAME" is loaded in the buffer of
the 1BM 2821 Control Unit of the logical
unit specified by the operand "SYSXXX".
The phase is loaded from the Core Image
Library.

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

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

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

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

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

3rd CCW.




$$BATTNB
MSG PROCESSOR Charts KE to KF

Tthe selects the correct operator communications
option table from the three available. It initializes the
option table selected with the address of the user
specified operat ications routine. If the oper=
ator communications routine is busy, this phase sets the
| t of the address in the option table.

i

P

$$BATTNC
CANCEL PROCESSOR Charts KG to KH
This routine finds the key of ihe progrum identified by the

perand of the | ding on the key

found, this phase:
o Cancels the program currently being executed in a
specified area, in a multi=prog ing envir
e Cancels the background program in a botched-only sys'em,
e Cancels the initiation process implicitly ina
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. If the cancel phase
is being canceled, control is released to supervisor via a
SVC 11,

. *21=X
SVCI11 Exit fromB-
transient Chart 12 21y

$SBATTNC
PAUSE/LOG/NOLOG PROCESSOR Charts KG to KH

This routine sets the proper job control switches in job
L__control switch zero.

%

$SBATTND
MAP PROCESSOR Charts KJ to KM

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 name. Area indicators (SP, BG, F2, or F1) and the
upper address of each are also mapped.

2
Y,

Chart 24. Logical Transient Nonresident Attention Routines (Part 1 of 2)
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$$SBATTNE and $$BATTNF

ALLOC PROCESSOR Charts KN to KR|

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 easily cenverted 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;

Resets the PIB entries with storage key and origin

information and storage keys of all program areas

using the table entries as source information.

!
&

3

by

$$BATTNG and $$BATTNH

START PROCESSOR Charts KS to KW

This phase initiates a foreground program or the background
area previously put in a dormant state by the job control
command STOP. The operand of the START statement is
obtained by the root phase scan subroutine. If the
background (BG) operand is found, the BG PIB is activated
X'83'. If a foreground operand is found, 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.

[ \
(&)
| &

$SBATTNN
TIMER PROCESSOR Chart MH

This phase changes the ownership of the interval timer
routine based on the operand specified in the TIMER
statement.

>
3

\

21
Y

Chart 25. Logical Transient Nonresident Attention Routines (Part 2 of 2)
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~

( $$BEOJ3 >

QUIESCE I/O Chart ND

All 1/O 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 \

END-OF-JOB ROUTINE NA-NC

User's option tables (Program Check, Interval Timer, and
Operator Communication) are reset if applicable. This
phase is sensitive to the second time the terminator is called
to cancel the Same program. This could occur if the termi-
nator gets canceled itself due to I/O ERROR in putting out
initial cancel messages on SYSLOG or SYSLST. To avoid
getting a "Cancel-Within-Cancel" loop in the system, the
terminator will not attempt any 1/O the second time it is
called but perform standard clean-up function. Asa result,
expected sequence of cancel-messages could be cut short
when the terminator ters |/O-probl The cause
for ending the job is determined and the appropriate sub-
sequent program is fetched.

Load Job Control BG
and initialize Type of Job
its PSW
FG
< :) »Y
/
svC2
$$BTERM
OUTAR Y

NO Autotest NO
in Pro?
YES YES
NO Autotest YES
in Progress
o

svc2 SVC2 $$BEOJ1 YES
$$BATST3 Chart 27

DETACH ROUTINE

NE-NH

the cancel-code to X'00*

units assigned to actual FG prog if
SUPVR TEB-option.
Unassign all units belonging to the

1. Attention Rautine: Detach the routine and clear

2. Normal EOJ for FG Job: Log message "Program
Completed" and log tape error statistics for tape

this standard procedure has been overidden by the
Job Control HOLD-command. Reset the Cancel-

SVC2 $$BPCHK YES
Chart 28
so requested by

prog, unless

SVC2 $$BILSVC YES
Chart 28

code.
3. Abnormal FG=EOJ: Same as 2 except no message
is logged.
SVC11 Exit from
B-Transient
Chart 12
Chart 26.

Logical Transient--Terminator (Part 1 of 5)

System Control Programs

Attention
Routine
Canceled

NO

Cancel
Caused by a
Prog Check

NO

ilegal
SVC or Phase
Not Found

NO
(other causes)

SVC2 $$BEOJ2
Chart 28
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‘ $$BEOJ1 ’

CAUSE! |

SPECIAL CNCL MSG RTN Charts NJ-NK

Issues special messages for termination
in a logical transient routine due

to Program Check, Illegal 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

|
svc2
$$BPSW

svC2
$$BDUMPD
Chart 29

TAPE OR
PRINTER

svc2
$$BDUMPB
Chart 29

BDUMP ]

$$BPSW >
1JBPSW20 +8

PROBLEM PROGRAM STATUS

Charts NR=NS

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:

0S071 PROBLEM PROGRAM PSW XXXXXXXXXX

XXXXXX
SvC2
$$BDUMP
DUMP
Macro

<
-

$$BDUMP >

STORAGE DUMP RTN

Charts NV-NW

Determines and analyses 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 or the Job Control Switch

in the Supervisor Communication

Region calling for a Dump is not on.

A dump is always given regardless of

the setting of the Job Control Switch,

if the user issues @ Dump~macro. The
Job Control Switch in the Supervisor
Communication Region calling for a
dump is only tested for a dump for BG programs.

svcz
$$BDUMPF
Chart 29

YES

Simulate
Normal
End- of - Job

sve2
$$BEOJ
Chart 26

Chart 27. Logical Transient--Terminator (Part 2 of 5)
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( $$BPCHK )

START \ 1JBSVC20 +8 CAUSE1

PROGCHK MSG RTN Charts NT-NU ILLEGAL SVC RTN Charts NN=-NQ CANCEL MSG RTN Charts NL-NM
Writes a message on Processes an invalid Prints or records a message
§YSLOG or SYSLST giving SVC or Phase=Not=Found describing the reason for
information about the condition. The messoge cancellation when a program

program check. The msg
is 2 lines in the

sample format:

05031 PROGRAM CHECK
INTERRUPTION - HEX
LOCATION oexxxx =
CONDITION CODE nn -
FLOATING POINT DIVIDE
EXECPTION

05001 JOB NAMEXXXX
CANCELLED

is printed on SYSLOG
(1052 or Printer) if
SYSLOG is assigned, but
not assigned to the

same unit as SYSLST.

The messoge(s) is

printed on SYSLST (prin=
ter, tape, or disk) if
SYSLST is assigned. For
a FG program, the mess-
oge(s) will be issued

on SYSOQ0 if assigned to

a printer or non=file=-

protected tape. The

issued message will have

the sample format:

05041 ILLEGAL SVC-HEX
LOCATION xxxxxx=SVC CODE
xx

05001 JOB NAMEXXXX
CANCELLED

reaches an abnormal end-of=job
cohdition. The issued messoge
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
igned, but not assigned to the

same unit as SYSLST.

The message(s) is printed on
SYSLST (printer, tape, or disk) if
SYSLST is assigned. For a FG
program, the messoge(s) will be
issued on SYS000 if assigned to a
printer or non=file-protected tape.

Chart 28. Logical Transient--Terminator (Part 3 of 5)

>

SVC2 $$BDUMP
Chart 27

SVC2 $$BPSW-
Chart 27

System Control Programs
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( $$BDUMPF }

START

< $$8DUMPD ’

START

‘ $$8DUMPB ’

START

FG TAPE/PRINTER DUMP Charts NX-PA

BG DISK DUMP Charts PG-PK

BG TAPE/PRINTER DUMP Charts PB~PF

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;
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.

PNOBEWN

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:

. Page heading;

. General registers 0-7;

. General registers 8-15;

. Floating point registers, if present;
Supervisor COMREG;

Supervisor;

Labe! 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.

CENOBALN -

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:

1. Page heading,

General registers 0-7;

General registers 8-15;

Floating point regitsers, if present;
Supervisor COMREG;

Supervisor;

. Label length;

BG program identification;

. BG program storoge 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.

PoNgmreN

SVC2 $SBTERM g
Chart 26

Simulate
Normal
End -of - Job

A
SVC2 $$BEOJ
Chart 26

Chart 29. Logical Transient--Terminator (Part 4 of 5)
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PDUMP
Macro

$$BPDUMP

Al
J

START

PARAMETER-SPECIFIED DUMP  Chart PL

Provides a means of dumping a portion
of main storoge as desired. Analyzes
whether a Background or Foreground
program is to be dumped. Tests the
type of 1/O device to receive the
dump to determine which subsequent
B-transient routine will be called

to perform the actual dump.

DISK SYSLST TAPE/PRINTER

DEVICE
TYPE

\
$$BDUMPD (
Chart 29 $$8PDUMI1
START \

BG TAPE/PRINTER DUMP  Charts PM-PQ

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 registers,
if present;

5. Program storage area

specified by parameter limits.

The problem program 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.

bON -~

sve 11

Exit from B=
Transient Chart 12

Chart 30. Logical Transient--Terminator (Part 5 of 5)
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SECTION 5: LINKAGE EDITOR PROGRAM

The linkage editor prepares programs for
execution on DOS, and accepts as input the
relocatable object modules produced by the
language translators. It processes these
modules into program phases, which may be
immediately executed or cataloged into the
core image library.

The linkage editor control cards direct
the program to read input module(s) and to
form phases from the control sections
within the modules. Figure 53 shows how
phases can be formed. The linkage editor
relocates the origin of each control
section in the phase, assigns each phase an
area of main storage and a transfer
address, and modifies the contents of the
address constants in the phase.

Sample of a 2-module input resulting in a 3-phase output
Language Translator Output Linkage Editor Output
Module A Phase 1
ESDs
TXT = CSECTA CSECTA
TXT - CSECTB CSECTB
TXT = CSECTC
RLDs
Module B Phase 2
ESDs
TXT = CSECTD CSECTC
TXT = CSECTE CSECTD
TXT = CSECTF CSECTE |
TXT - CSECTG ;
RLDs Phase 3
CSECTF
CSECTG
Figure 53. Module Phase Relationship

The relocation factor for each control
section is determined and saved by building
a table called the control dictionary.

This table contains the linkage editor
phase definitions and the module ESD items.
When complete, it provides sufficient
information for determining the location of
each control section and for resolving any
references between control sections.

The module TXT items are then built into
phase blocks. The RLD items (address
constants) are modified and inserted into
the text. A transfer address is determined
for each phase.
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LANGUAGE TRANSLATOR MODULES

The input to tle linkage editor consists of
object modules and linkage editor control
cards. Each module is the output of a
complete language translator run. It
consists of dictionaries and text for one
or more control sections.

The dictionaries contain the information
necessary for the linkage editor to resolve
references between different modules. The
text consists of the actual instructions
and data fields of the module.

Six card types are produced by the
language translators or the programmer to
form a module. They appear in the
following order:

Card Type Definition

ESD External symbol dictionary

SYM ) Ignored by linkage editor

TXT Text

REP Replacement to text made by
the programmer

IRLD Relocation list dictionary

END End of module

The external symbol dictionary contains
control section definitions and intermodule
references. When the linkage editor has
the ESDs from all modules, it can relocate
the sections and resolve the references.
Five types of entries are defined in the
control dictionary.

ESD Type Definition

SD Section Definition: provides
control section name, assembled
origin and length.

PC Private Code: provides
assembled origin and length for
an unnamed control section.

LD Label Definition: specifies
the assembled address and the
associated SD of a label that
may be referred to by another
module.

ER External Reference: specifies

VR



the location of a reference
made to another module.

CcM Common: indicates the amount
of main storage to be reserved
for common use py different
phases.

The relocation list dictionary
identifies portions of text that must be
modified on relocation (address constants).

When the linkage editor reads a module,
it stores ESDs in its control dictionary,
writes TXT and REP items in core image
blocks in the library, and writes RLD items
on an RLD file. Each item, identified by
the language translators with an ESID
number, is identified by the linkage editor
with a control dictionary number to avoid
duplication of identification between
modules.

LINKAGE EDITOR PROGRAM FLOW

The linkage editor is physically divided
into eight phases. The phase names
assigned and functions are:

Phase Name Function

Phase 1 (SLNKEDT) Initialize/Overhead,

Chart 31

12-2-9 Processor (ESD
only), Chart 32

Phase 2 ($LNKEDTO)

12-2-9 Processor
(other than ESD),
Chart 33

Phase 3 ($LNKEDT2)

Control Card Processor
Chart 34

Phase 4 (SLNKEDT4)

Phase 5 (S$LNKEDT6) Control Card Processor

Chart 35
Phase 6 (SLNKEDTS8) MAP Processor, Chart
36
Phase 7 (SLNKEDTA) Pass 2 Processor,
Chart 37
Phase 8 ($LNKEDTC) Catalog Processor,
Chart 38

The first phase (SLNKEDT) is fetched by
the job control program. This phase finds
the existing machine configuration. The
determining factor as to how the remaining
linkage editor phases are fetched is main
storage availability. If less than 14K
available main storage for BG programs is
found, a 2-part initialization is executed.
The second part, executed first, checks 1I/0

unit assignments, opens SYSLNK and SYS001,
and saves the DTF table. The first part,
executed last, sets up the control
dictionary and linkage table. It processes
any ACTION cards, and loads main storage
with the card processing phase required by
the type of card image found in the input
stream. The card processor loaded (12-2-9
or control card) overlays the
initialization part of the SLNKEDT phase,
leaving the overhead part for use by other
linkage editor phases. When an ENTRY card
is finished processing, indicating the end
of a linkage editor run, the MAP and Pass 2
Processors are fetched and executed
sequentially.

If more than 14K available main storage
is found, S$LNKEDT is fetched by job control
as in the smaller core allocation. The
second part of initialization is executed
first to perform the initialization steps
described for the smaller core allocation.
The first part of initialization is then
executed to load all the card processing
phases, to initialize the control
dictionary and the linkage table, and to
process ACTION cards. Individual phase
loading is finished at this point, and the
program continues executing instructions in
the card processing phase as determined by
the type of input. When an ENTRY card is
finished processing (in $LNKEDT6), the MAP
and Pass 2 Processors are fetched and
executed sequentially.

The last phase ($LNKEDTC) is fetched by
the Pass 2 Processor ($LNKEDTA), if the
CATAL option has been selected. If this
option is not chosen, the $LNKEDTA phase
fetches job control.

CATALOG CORE IMAGE LIBRARY PHASE
(SLNKEDTC), CHART 38

SLNKEDTC is called by SLNKEDTA when the
option catalog bit is on in JBCSW1 in
displacement 57 of the supervisor
communication region. $LNKEDTC catalogs
programs to the core image library by
adding an entry to the core image directory
for each phase of the program. The phase
entries are built by a previous phase of
the linkage editor in the system work area.
(Refer to Figure 3 for the location of the
system work area.) If a phase being
cataloged has the same name as a phase
already in the directory, the phase in the
directory is deleted by $LNKEDTC.

Refer to Figure 4 for the format of the
system directory and to Figure 6 for the
format of the core image directory.

Figures 54 and 55 show Linkage Editor
storage maps for core allocation of less
than 14K and equal or greater than 1U4K.
Figure 56 shows the I/0 flow of the linkage
editor program.
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Execute $LNKEDT Time

Execute $SLNKEDTO,
$LNKEDT2, SLNKEDT4
or $LNKEDT6 Time

Execute $LNKEDT8 Time

Execute SLNKEDTA Time

Execute SLNKEDTC Time

$LNKEDT6

Note: All byte counts are approximate .

T 7
L 1728 Byte /O Area Starting at End of Overhead + Length of Longest Phase ($LNKEDT2) 5%{

\— Start of Linkage Table

Start of Control
Dictionary at End of
Problem Program Area

Supervisor Area End of Supervisor

CPMOD CPMOD CPMOD CPMOD
392 Bytes 392 Bytes 392 Bytes 392 Bytes
Overhead Overhead Overhead Overhead
2400 Bytes 2400 Bytes 1828 Bytes 1828 Bytes $LNKEDTC

$LNKEDTS [~ $LNKEDTA

1512 Bytes | 1512 Bytes

) $LNKEDTO ] el
Initialize
1888 Bytes $ LNKEDT2
$LNKEDT4

Figure 54.
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Linkage Editor Storage Map for Less Than 14K Available Main Storage
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Execute $LNKEDT Time

Execute $LNKEDTO,
$LNKEDT2, SLNKEDT4
or $LNKEDTé Time

Execute SLNKEDT8 Time

Execute $LNKEDTA Time

Execute $LNKEDTC Time

4L

L

1L

L

L

Supervisor Area

End of Supervisor

CPMOD
392 Bytes

Overhead
2400 Bytes

SLNKEDTO [~ |” "~ ="~ "7
1112 Bytes Initialize
Part 1

Initialize
Part 2

$LNKEDT2
1288 Bytes

$LNKEDT4
1120 Bytes

$LNKEDT6
1224 Bytes

CPMOD
392 Bytes

Overhead
2400 Bytes

$SLNKEDTO
1112 Bytes

$LNKEDT2
1288 Bytes

$LNKEDT4
1120 Bytes

$LNKEDTé
1224 Bytes

CPMOD
392 Bytes

Overhead
1828 Bytes

$ LNKEDT8
1512 Bytes

$LNKEDTO

N

Note: All byte counts are approximate .

CPMOD
392 Bytes

Overhead
1828 Bytes

$LNKEDTA
1512 Bytes

$LNKEDT8

1728 Byte 1/O Area

\'— Start of Linkage Table

Start of Control
Dictionary at End of
Problem Program Area

$LNKEDTC

Figure 55. Linkage Editor Storage Map for 14K or More Available Main Storage
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ourt

SYSLOG
Typewriter
or
Printer

SYSLST
Printer or
Tape or
Disk

Linkage
Editor
Program

SYS001
Disk or

Tape Tape

SYS001
Disk or

Figure 56. Linkage Editor I/O Flow

KEY CONCEPTS

OVERHEAD PROCESSOR: In addition to the
initialization steps, the first phase of
the linkage editor contains most of the
subroutines used by the various other
linkage editor phases. These are often
called overhead and therefore, this part of
$LNKEDT phase is often called the overhead
processor. The subroutines in the first
phase are labeled:

Subroutine Use

RDS000 Reads blocked input.

DERDAD Sets up core image blocks of
text in a work area.

LTESID Finds control dictionary
information and the
relocation factor using the
linkage table.

SRCHCD Searches the control
dictionary for a matching
label.

CHVHEX Converts hexadecimal input
to binary output.
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PRINT Performs print and carriage

control operations.
AD1DSK Updates disk addresses using
predetermined overflow
factors to optimize the
update operation.
READ/WRITE Reads or writes core image
library blocks.
XTPHNO Extracts the phase number
from a control dictionary
entry.
ABTERR Fetches the $LNKEDTA phase
for abnormal termination
(abort) error handling.
CDSIZE Checks for control
dictionary - linkage table
overlap.

RDNEXT Reads the input stream.

ALNKPR Initializes for a scan of
the relocatable directory,
when the autolink feature is
not suppressed. Puts all
unresolved ERs, found in the
control dictionary, into the
correct collating sequence.
ERROR Sets up to print non-abort
error messages.

OVRIAY Performs print and carriage
control operations when a
NOMAP option is found
(overlays the first part of
the print subroutine).

CONTROL DICTIONARY: The control dictionary
is an internal linkage editor mechanism
used to tabulate phase and external symbol
dictionary information. It is composed of
a variable number of fixed 16-byte entries.
Each entry is numbered sequentially, and
therefore, the physical structure of the
control dictionary roughly outlines the
structure of the program. Valid new
entries (Phase or ESD) are posted when they
are found by the ESD processing routines.
Location CDENT1 contains the address of the
first entry. Location CTLDAD contains the
address of the last entry. The label
CDENT1 is located in a high storage
location relative to the label CTLDAD,
because the control dictionary is built in
reverse order. Figure 57 illustrates the
control dictionary.

LINKAGE TABLE: The linkage table is an
internal linkage editor mechanism used to
link the ESID number supplied by the
language translator output to the
corresponding control dictionary number
that belongs to a control dictionary entry.




Control Dictionary ... Pass 1 ... ESD ltem

Phase CSECT Relocation
Number Factor === or
Label of ESD Assembled and ESD ESID of CSECT
ESD ltem Type Origin Type for Type LD/LR
8 Bytes 1 Byte 3 Bytes 1 Byte 3 Bytes
Control Dictionary ... Pass 1 ... Phase Entry
Phase Type Phase 2:‘;5;£i5k
Name 111 Origin CHHR
8 Bytes 1 Byte 3 Bytes 4 Bytes
Linkage Table
Control
Dictionary ESD
Number Type
2 Bytes 1 Byte
ESD Type Field of the Control Dictionary
Offset High Sign of
ESD Order 3 Bits Relocation ESD
Key of Phase Number Factor Type
0 XXX 0=+ 000 =SD
1=- 001 =LD
010 = ER
011 =LR
100 = PC
101 =CM
111 = Phase
Entry
Figure 57. Control Dictionary/Linkage Table

This table is composed of a variable number
of fixed 3-byte entries. It is built
separately for each object module. When an
end card is processed, signaling the end of
a module, it is reset to zeros. (Location
LTMIN3 contains the address of the first
item in the linkage table minus 3 bytes.
LNKTAD contains the address of the last
item in the linkage table plus 3 bytes.

The label LTMIN3 is located in a low
storage location relative to the label
LNKTAD. Figure 57 illustrates the linkage
table.)

DICTIONARY:

USE OF THE LINKAGE TABLE AND CONTROL

The linkage table is designed
to associate text and RLD information with
the proper relocation attribute from the
control dictionary. The steps taken in
processing some text are:

1. Get the ESID number and calculate the
linkage table entry.

2. Go to the linkage table.

3. Extract the control dictionary number
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field of the linkage table, and
calculate the control dictionary entry
location.

4. Go to the control dictionary entry.
5. Extract the relocation factor.

6. Add the relocation factor to the
assembled origin of the text to be
loaded.

7. Substitute the result of the
calculation in step 6 (the load origin)
for the language translator supplied
assembled origin (for the text).

8. Calculate the block of the core image
library that this text belongs to (next
available block).

9. Get the proper core image block.

10. Put the text into the core image block.
Note: If a TXT card or P pointer points to
a negative control dictionary
number, that control section is
skipped. If the R pointer points to
a negative control dictionary
number, that control section is

needed (CSECT is not in this phase
in main storage).

LINKAGE EDITOR FUNDAMENTAL CALCULATIONS:
For the examples in this presentation:

e The symbol A/0 represents the assembled
origin.

e The symbol R/F represents the
relocation factor.

e The symbol I/0O represents the load
origin.

e The symbol P/0O represents the phase

origin.

Example 1: The language translator
provided A/0 is added to an R/F that has
been determined by the phase origin
information. The result, the L/0, is the
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main storage address that is the physical
location of this text, RLD item, or control
section.

A/0 + R/F = L/O

Example 2: The assembled origin of the
CSECT being processed is subtracted from
the address that is the next possible phase
origin. This results in the relocation
factor for that control section.

P/0 - A/O0 = R/F

Example 3: Current control dictionary
entry - 16 = next control dictionary entry.

Example 4: Current linkage table entry + 3
= next linkage table entry.

Example 5: Disk address + overflow factors
= updated disk address.

The overflow factors are a constant,
established by the programmer, that
simplify the updating of disk addresses
(CHHR). These factors, when added to the
disk address, provide the correct cylinder
and head after only one calculation.

USE OF THE AUTOLINK FEATURE: This feature
tries to locate a module in the relocatable
library for any unresolved ERs found in the
preceding phase. The signal indicating a
phase has finished processing is either a
new phase card or an ENTRY card. When the
signal is detected, autolink is attempted
unless the feature has been suppressed by a
NOAUTO phase card or action card option.

EXAMPLE OF AUTOLINK WITH LIOCS: Whenever a
DTF macro is expanded during a language
translator run, an ER is generated with a
label corresponding to a label of a LIOCS
module. The label of the ER is used as the
search argument in autolink. The autolink
processing searches the relocatable
directory for the corresponding label. The
directory entry contains the disk address
of the module in the relocatable library.
The module is the macro expansion and is
then treated as an include statement.
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( $LNKEDT )

\J

INITIALIZATION PROCESSOR

Charts QA-QC

This phase establishes initial conditions within the Linkage

Fditor Program. The steps of the initialization function are:

e Determine main storage available.

e Load SLNKEDTO, SLNKEDT2, SLNKEDT4, and $LNKEDTé

if 14 K or more main storage is available.

Set up control dictionary and linkage table .

Set up DTF information and open SYSLNK and SYS001.
Set up linkage editor
Read system directory records and set up initial con-
ditions for the core imoge library.

Process action cards.

e Perform the initial read of input.

tion region information.

Main Storage

LESS THAN 14K

Available

THAN 14K

EQUAL TO OR GREATER

Loads phases of Linkage Editor Program
used in processing both control cards
(SLNKEDT4, $LNKEDTé) and 12-2-9 cards
(SLNKEDTO, $LNKEDT2).

RDEXEC /EXLOAD /RDNEXT ¥

READ INPUT STREAM Chart QP

RDNEXT

Loads any Linkage Editor p d

for processing, dopendlng on the card

image found in the input stream and the
availability of the phase in main storage.
Branch to the appropriate processing routine.

=

g —

Y

\
Q&NKEDTO )

/
C$LNKEDT2 ) ‘ $LNKEDT4 ’

CHART 32

Chart 31.

4
SLN:('EDTé ’

CHART 33 CHART 34

CHART 35

** The loading of this phase is caused by
$LNKEDT4. Exit is via the Autolink
Subroutine, Chart QQ.

Linkage Editor - Initialization Phase ($LNKEDT)

Linkage Editor Program
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CHKNPH

INITIALIZE THE ESD PROCESSOR

Chart RA

phase if none has been supplied.

Performs the input control function of
updating location PERIDA (see label list).
Builds a dummy phase card for the initial

ESDRET A

START CARD IMAGE CHECK

Chart RB

processed.

Checks the validity of the type code
supplied with each ESD item in the variable
field of the card image just supplied as
input. Provides exit from this phase when
all the ESD items on o card image have been

ESDRET
This Chart

e’

End of Card

Type of
ESD Items

4

RDNEXT
Chart 31

RDNEXT
Chart 31

Y Y ] [ ] K 4
Chart RC Chart RB Charts RB - RC Chart RC Chart RD
Preliminary Preliminary Preliminary Get length and Searches the control
processing of processing of processing of relocation factor dictionary for a label
SD item. LD item. ER item. of PC item. matching the label of
the CM. Process the
t ' f v common as required.
ESLBCD \
PROCESS ESD ITEM AGAINST CONTROL Chart RD
DICTIO NARY
Compares the label of the ESD item with the
label fields of the control dictionary
entries. Complete PC processing by
ensuring the nome field of the ESD item
in a blank. '
ELBSD Y EBLD Y ELBER Y
Chart RF Chart RG Chart RE
Completes SD Completes LD Completes ER
processing. processing. processing. ‘
' ELBNCD
L UPDATES THE LINKAGE TABLE AND Charts RH = RJ
CONTROL DICTIONARY
) Posts the ESD item in the control dictionary
(as a new entry or as a replacement). Move
Need to the control dictionary of the ESD item
(non LD) to the linkage table. Checks for
control dictionary/linkoge table overlap.
ESDRET -
This Chart ESDRET
This Chart
Chart 32. Linkage Editor - ESD Processing Phase ($LNKEDTO)

150

—~

DOS System Control




N

TXTPRC

1JBOTH

( $LNKEDT2 )
Y

TXT PROCESSOR

WKAREA,

INITIALIZE $LNKEDT2 Chart RK
Scans and analyzes language translator
provided input cards. Determines the
processing routine required, and branches to
the appropriate address.
12-2-9
Card Type
0
\ ENDPRC Y
Chart RL END CARD PROCESSING Chart RQ, RR
Puts the text into core image format. . "
Builds the text blocks relative to the 1. Updates input control mef:hamsm, PERIDA
starting address of the /O area labeled and ONS000 (see label list).
’ 2. Supplies transfer address if none has been
accepted .
3. ldentifies unassigned LD/LR within the
control dictionary for this module .
4. Clears the linkage table.
5. Accepts CSECT Ing if required. (Some
language translators supply CSECT
length in the end cards.)
REPROC A
REP PROCESSOR _Chart RM
Modifies REP card images so that they
appear as text card images. Processes
within the text processor as a text card.
RLDPRC Y

RLD PASS 1 PROCESSING

Chart RN, RP

Chart 33.

Converts R and P pointer information to

control dictionary number information for

pass 2 RLD processing. This routine

outputs the Pass 1 RLD information onto SYS001.

NO Return to

RDNEXT

Chart 31

Autolink

Linkage Editor Program

ALNKPR
Chart QQ

Linkage Editor - TXT, REP, RLD, and END Processing Phase ($LNKEDT2)
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$SLNKEDT4

1JBSCN

i

INITIALIZE CONTROL CARD PROCESSOR Chart RT

Performs the input control function of updating location
PERIDA (see label list). Locates the operation field of
the control card and performs initial validity checks

on this field. ldentifies the type of control card and
branches to the appropriate processing routine.

-

INCLUDE T)'Pe - ENTRY
Card
INCCRD PHCRD PHASE ENTCRD \
INCLUDE CARD PROCESSOR Chart RU PHASE PROCESSOR Charts RW=RY ENTRY CARD PROCESSOR Chart RV

Sets up for a fetch of $LNKEDT6 for use as
the terminal include card processor.
Completes the validity checks on the
include card operands.

Validity checks operands and operand
delimiters (stop characters).

Provides exit from either the entry card
processor or the phase card processor .
Saves any transfer address provided as the
operand of an entry card.

YES

YES

Autolink

Chart 34.

NO
EXLOAD ALNKPR
Chart 31

Chart QQ

$LNKEDTé
Chart 35

Processing Phase ($LNKEDTU4)
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N

$LNKEDTé

Type of INCLUDE/AUTOLINK

Processing

YES NO
New Phase
PHSPRC \ 1JBCTL ) J
PHASE POST PROCESSING 3 OF 3 Chart SB PHASE POST PROCESSOR Charts SA-SF
Determines which optional operands have been used. Writes the current core image block in the
Puts new phase name into 28 - byte phase header. core image library, Gets the transfer
Gets all the information necessary to process this phase . address and calculates the load origin for

this phase. Creates a 28-byte header

containing phase information and saves

Yy this header in the system work area
RDNEXT (librarian area). This phase information is
Chart 31 used by the SLNKEDTA phase in terminal

processing. Saves the disk address of each

28-byte header in the appropriate phase
entry of the control dictionary.

\

SLNKEDTS
Chart 36

INCLPR Y
INCLUDE/AUTOLINK POST PROCESSOR Chart SG

Searches the relocatable directory for a
module with the name specified by the
include card image. Updates location
PERIDA (see label list) used to keep track
of nested includes. Also searches the
relocatable directory for a module with
the same name as the ER generated by
logical 10CS or some language translators
(autolink feature).

\
RDNEXT
Chart 31

Chart 35. Linkage Editor - End of Control Statement Processing Phase ($LNKEDT6)
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‘ SLNKEDT8 ’

PRINT MAP Charts SH-SL

Displaces phase load addresses by the
cumulative length of the commons.
Calculates the load origin for the transfer
address. If the map option was selected,
prints the map in the form illustrated in
figure 82, Determines the exit from this
phase based on any errors found in this
Linkage Editor run and operator responses
to typed error messages.

y

Y
$LNKEDTA
Chart 37

Chart 36. Linkage Editor - Print Map Phase ($LNKEDTS8)
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RLDRET ( SLNKEDTA )

More
RLDs in
SYS001

NO

|JBRLD
PASS2-P POINTER PROCESSOR Chart SM

Reads RLD records from SYS001, where they were written by SLNKEDT2 phase. Gets the relocation factor for the P pointer and
reads the 28-byte phase header if the P pointer is outside the cufrent phase, thus re-initializing for the subroutine that builds
core image blocks. Controls the routing taken with $SLNKEDTA phase, choosing the appropriate processor based on conditions
found.

RLDOR ¢
PASS2-R POINTER PROCESSOR Chart SN

Gets the relocation factor for the R pointer. If the R pointer is an ER, the assembled origin is included in the calculation.

Need
to Process
the Constant

RLDRET
This Chart
RLDCON

PASS2-RLD CONSTANT PROCESSOR 7 Chart SP

Adjusts the constants portion of the RLD item by the value of the relocation factor. Moves the address constant to location
WRKAREA (see label list) in core image format.

RLDRET
This Chart

TSTUNR
MAP ROUTINE Chart SQ
Map unresolved Adcons and/or Adcons YES Map Option
outside the limits of the current phase.
NO
BLKHDR
BLOCK PHASE HEADER Chart SR

Reads the 28-byte phase header, built in $LNKEDTSé, from the system work area (librarian area). Adjusts the first block address
of this phase and the transfer addressed by the relocation factor of the total commons. Builds 20-byte core image directory phase
headers. Verifies all core image blocks previously written and closes SYSLNK and SYS001.

CATAL
Switch Set

SLNKEDTC
Chart 38

Chart 37. Linkage Editor - Pass 2 RLD and Terminal Processing Phase ($LNKEDTA)
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( $LNKEDTC )

DETERMINE IF PHASES TO BE Chart SU
CATALOGED FIT IN CI DIR

1JBLKC10

Phase entries have been built by previous
phases of linkage editor in the system
work area, A check is made to see if all
of the phase entries will fit in the area
allocated to the core image directory.

If allocation of the core image directory
is exceeded, the job is cancelled.

CI DIR
Too Small

SVC 6 Cancel

READWA

CHECK CORE IMAGE DIRECTORY Chart SV
FOR ENTRIES BEING REPLACED

The entries that already exist in the
directory are scanned for any match to a
phase being cataloged, If a match is
found, that entry is deleted from the
directory and the system directory is
updated to reflect the changes.

MVEWA
CATALOG PHASE ENTRIES TO CI DIR Chart SW

All phase entries in the system work area

are added to the core image directory
starting at the next available phase

entry address. This address is specified

by the system directory. The system
directory is updated and written after

all entries have been moved to the directory.
After returning to Job Control,

$MAINEOQJ will be fetched when a /& control
statement is read to update the

transient, library=routine, and
foreground-program directories. $MAINEOJ
also prints the system status report.

SVC 14 EOQJ

Chart 38. Linkage Editor - Catalog Core Image Directory Phase ($LNKEDTC)
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This section presents the programs that
perform the functions required for
maintaining the libraries and directories
of SYSRES. These functions are as follows:

e Catalog function for all libraries
except the core image library. The
core image library catalog function is
performed by the linkage editor program
(Phase 8, S$LNKEDTC).

Delete function for all libraries

e Rename function for all libraries
¢ Reallocate function for all libraries
s Condense function for all libraries

Maintenance of the system, in certain
cases, will cause the directories to be
incompatible with their corresponding
libraries. These cases occur, in
particular, when the reallocation program
(MAINTA) and the condense program (MAINTCN)
are being executed. If the execution of
either of these programs is not completed,
the status of the system is unpredictable
and the system may have to be rebuilt. It
is therefore imperative that during the
execution of either program, the supervisor
be prevented from fetching any transient.
To safeguard against these
incompatibilities, PIOCS performs the
following:

e Masks attention if bit 6 of the linkage
control byte (displacement 57 of the
communication region) is on. This bit
is turned on by both programs and is
turned off by $MAINEOJ (the program
that updates both the $ and $$
directories).

e Enters the system into a "hard wait" if
the linkage control byte has a
configuration of X'FF' when an I/0
error occurs on SYSRES. This byte is
set to X'FF' during reallocation
involving the core image directory. It
is restored to its original
configuration when the reallocation is
completed.

The programs included in this section
are presented in the following order:

e Common library maintenance program
(MAINT)

e Core image library maintenance program
(MAINTC2)

SECTION 6: LIBRARIAN MAINTENANCE PROGRAMS

e Relocatable library maintenance program
(MAINTR2)

s Source statement library maintenance
program (MAINTS2)

e System reallocation program (MAINTA)
e Library condense program {(MAINTCN)
e Set condense limits program (MAINTCL)

e Update subdirectories program
($MAINEOJ)

COMMON LIBRARY MAINTENANCE PROGRAM (MAINT),
CHART 39

During execution of all maintenance
functions (except when SLNKEDTC is used to
catalog in the core image library and when
$MAINEOJ is resident), MAINT is resident in
storage with one of the following
maintenance programs:

¢ MAINTC2

¢ MAINTR2

e MAINTS2

e MAINTA

¢ MAINTCN

¢ MAINTCL

The MAINT root phase is composed of 3
CSECTS:

1. LIOCS logic module (GET or PUT)

2. Error message routine (ERRRTN)

3. Card handling and fetch routine (MAINT)
MAINT is fetched from SYSRES by job

control when a //EXEC MAINT control
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