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PREFACE

This manual is a guide to program listings for people who maintain the Overlay Linkage
Editor or Checkpoint/Restart features for the IBM System/3 Model 10 Disk System, the
Overlay Linkage Editor feature for the IBM System/3 Model 6, and the Overlay Linkage
Editor or Checkpoint/Restart functions for the IBM System/3 Model 12.

Before using this manual, the reader should be familiar with the operating procedures
contained in the /BM System/3 Overlay Linkage Editor Reference Manual, GC21-7561,
and the /BM System/3 Model 10 Disk System Control Programming Reference Manual,
GC21-7512.

SYSTEM/3 MODEL 8

The System/3 Model 8 is supported by System/3 Model 10 Disk System control
programming and program products. The facilities described in this publication for

the Model 10 are also applicable to the Model 8, although the Model 8 is not
referenced. It should be noted that not all devices and features which are available on
the Model 10 are available on the Model 8. Therefore, Model 8 users should be familiar
with the contents of /BM System/3 Model 8 Introduction, GC21-5114.

RELATED PUBLICATIONS
® /BM System/3 Card and Disk System Components Reference Manual, GA21-9103
® /BM System/3 Disk Systems System Control Program Logic Manual, SY21-0502

® |BM System/3 Disk Systems Data Management and Input/Output Supervisor
Program Logic Manual, SY21-0512

IBM System/3 Model 10 Disk System Operator’s Guide, GC21-7508

1BM System/3 Model 12 System Control Program Logic Manual, SY21-0046

IBM System/3 Model 12 Data Areas and Diagnostic Aids, SY21-0045




HOW THIS MANUAL IS ORGANIZED
This manual has two parts: Overlay Linkage Editor and Checkpoint/Restart.
Part | includes:

Introduction: general information about the characteristics of the program, functions
of the program, and input descriptions.

Program Organization: an operational diagram, storage maps, and flowcharts.
Data Areas: contents and formats of data areas used by two or more routines.
Diagnostic Aids: various aids that help diagnose problems.

Part 11 includes:

Introduction: general information about the program.

Program Organization: functional considerations, operational diagrams, storage maps,
linkage considerations, and flowcharts for both the Checkpoint and Restart programs.

Data Areas: contents and formats of data areas used by Checkpoint and Restart.

Diagnostic Aids: various aids that help diagnose problems.
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PART I

OVERLAY LINKAGE EDITOR

Overlay Linkage Editor 1




The Overlay Linkage Editor enables the user to influence
the determination of overlays for his programs. An auto-
matic determination of overlays is also provided.

OPERATING CHARACTERISTICS

The Overlay Linkage Editor can be entered two ways:
directly from a language processor (compiler), or as a
user-called program. The functions and method of opera-
tion are different depending on whether the entry is via
the compiler entry or the user entry.

Compiler Entry

When entered directly from a language processor

(Figure 1), the Overlay Linkage Editor can perform any

or all of the following functions:

1. Catalog an R module into an object library on disk.

2. Punch an R module into cards.

3. Link R modules into an object program and catalog
the program into an object library on disk and/or
punch it into cards.

Input for Compiler Entry

Input to the Overlay Linkage Editor is in the SWORK file

on disk. Each record in SWORK is 64 bytes long

(Figure 2). The first record must be the options record;
R modules follow the options record.
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SECTION 1. INTRODUCTION

Each R module consists of External Symbol List (ESL)
fields (packed five to a 64-byte S-type record) and text
records. An END record follows the R modules. A /*
record must be the last record in the compiler output.

Options Record: The options record tells the Overlay
Linkage Editor what functions to perform. The options
record must be the first record in $WORK. Figure 3
shows the format of the options record.

R module: The R module consists of ESL fields packed
into S-type records, text records, and an END record.

Each 64-byte S-type record can contain up to five, 12-byte
ESL fields. The S-type record must be hex ‘00’s after the
ESL fields.

R modules are described in the /BM System/3 Overlay
Linkage Editor Reference Manual, GC21-7561.

Output From Compiler Entry

Output from the Overlay Linkage Editor is specified by
the options record in SWORK. The R module in SWORK
can be punched into cards and/or cataloged into the object
library. If link edit is specified, an O module is built from
the input R module. The O module is then punched into
cards and/or cataloged into the object library.

A storage map and cross reference list is printed unless the
options card specifies otherwise.

User Entry

The Overlay Linkage Editor can be loaded by using a

// LOAD $OLINK OCL statement. The user must supply
control statements.

Input for User Entry
Input for the user entry is described in the /BM

System/3 Overlay Linkage Editor Reference Manual,
GC21-7561.

Overlay Linkage Editor — Introduction 3
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12 6 7 8 9 10 11 12 13 14 15 16 21 224164
b | OPTNS Attributes Core R Type O Type User Flag Link Sequence Not Used
‘ Size Pack | Byte | Address | Field Name (¢
(See Figure 3.) e
1 2 314 1526 2738 3950 5162 63 64
S Length ESL ESL ESL ESL ESL X'0000"
Field | Field | Field | Field | Field
V4 <
yd N
s ~
e ~ -
. i N
P N
s 7 N
| ] 1 ] 1 Herx
NAME X‘00’ Start I:ex N Cat Module Name
engt
$WORK Addr S
FILE 1 6 7 8 9 10 11 12
1 64
Options Record |— NAME | X‘01’ Assm 0-0 Entry Point
Addr
ESL Input 1 6 7 8 9 10 12
Records
L Name l X'02' I Sub-Type l X'00's l External Reference
o 1 6 7 8 9 12
>
. b Text Records 1
€ Sub-Type Meaning
o X‘00’ External reference to module name
X‘03 Weak external reference to module name
X80’ External reference to entry point
X'83' Weak external reference to entry point
END Record ]
b %]X’OT l Sub-Type l Length | X’OOJCommon Area
/* Record B 1 6 7 8 9 1 12
Sub-Type Meaning
X‘04’ Global Common
X'05’ Local Common
—| 7 | Length-1 | AssmAddr [ Text RLD |
1 2 3 4 5 64
L[ E | start Addr | Not Used |
1 2 3 4 64
‘ '| / * I Not Used J
1 2 3 64

Figure 2. Input to Compiler Entry
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1 6 7 8 9 10 11 12 13 14 15 16 21 22 64
B[ OPTNS Attributes Core R Type O Type User Flag Link Sequence Not Used’
Size Pack byte Address Field Name )

Attributes: This two-byte field describes the linked object program built by the Overlay Linkage Editor.

Byte 1 Byte 2

Bit 01234567 01234567
TXXXXXXX XXXXXXXX Permanent entry
OXXXXXXX XXXXXXXX Temporary entry
X TXXXXXX XXXXXXXX Inquiry
XX TXXXXX XXXXXXXX Inquiry Evoking
XXX TXXXX XXXXXXXX Must run dedicated
XXXXTXXX XXXXXXXX Requires source
XXXXX TXX XXXXXXXX Deferred mounting
XXXXXX1x XXXXXXXX PTF applied (not used by Overlay Linkage Editor)
XXXXXXX 1 xxxxxxxx . Overlay program
XXXXXXXX TXXXXXXX System input dedication
XXXXXXXX X TXXXXXX Checkpoint program
XXXXXXXX XX TXXXXX Direct source read
XXXXXXXX XXX TXXXX Macro processor allowed
XXXXXXXX XXXXTXXX Reserved
XXXXXXXX XXXXX TXX FORTRAN Common
XXXXXXXX XXXXXX1TX Reserved
XXXXXXXX XXXXXXX 1 Reserved

Main Storage Size: This is the amount of storage (in 1/4K increments) necessary for execution of the
object program.

Example = Hex'12' = 18(Hex’12’) X 256 (1/4K) = 4608 Bytes
R-Type: This byte specifies the disposition of the R. module in $WORK.

Bit 01234567

TXXXXXXX Punch into cards
X TXXXXXX Catalog into object library on R1
XX TXXXXX Catalog into object library on R2

XXX TXXXX Catalog into object library on F1
XXXX XXX Catalog into object library on F2

XXXXXTXX Catalog as Retain-R in library
XXXXXXTX Catalog as permanent entry in library
XXXXXXX 1 Catalog into object library on program pack

00000000 No R module

Figure 3 (Part 1 of 2). Options Record




O-Type: This byte specifies the disposition of the linked object program and the type
of printed output from the Overlay Linkage Editor.

Bit 01234567
TXXXXXXX
X TXXXXXX
XX TXXXXX
XXX TXXXX
XXXX XXX
XXXXX 1xX
XXXXXX TX
XXXXXXX 1
00000000

Punch object program into cards

Catalog object program into object library on R1
Catalog object program into object library on R2
Catalog object program into object library on F1
Catalog object program into object library on F2
Do not print core map

Do not print cross-reference list

Catalog object program into object library on program pack
No linked output. (If neither an R or an O module is specified,

an O is cataloged on the program pack.)

User Pack: This byte specifies the pack where user routines are stored. The Overlay
Linkage Editor will search this pack first when resolving EXTRNs to modules whose

names do not begin with $. If the EXTRN name is not found on this pack, the

program pack is searched.

Bit 01234567
TXXXXXXX
X TXXXXXX
XX TXXXXX
XXX TXXXX
XXXXTXXX
Xxxxx111

Reserved
Search R1
Search R2
Search F1
Search F2
Reserved

Flag Byte: This byte passes information to the Overlay Linkage Editor.

Bit 01234567
11110000
000000x1
0000001x
000001 xx
00001 xxx

Reserved

Link edit address in bytes 14 and 15

Catalog Load Module as Retain-R in-library
Sequence field name given in bytes 16 through 21
Print messages

Link Address: These two bytes specify a link edit address. If bit 7 of the flag byte is
not on,,the Overlay Linkage Editor links the load module to the end of the supervisor.

Sequence Field Name: Name put in sequence field. If not specified, ESL will be used.

Figure 3 (Part 2 of 2). Options Record
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Output From User Entry A storage map and cross reference list are printed depend-
ing on the MAP parameter of the // OPTIONS card.

Output of the Overlay Linkage Editor for user entry is an

object program cataloged into an object library and/or

punched into cards (Figure 4).

User Entry
' \/\ .

1

) $WORK [
Control . R modules
Cards :> ‘\\___ .

| ] $SOURCE
Y| Pre-Auto

Read Control Cards

Object — Link R modules into

O modules

Segment
List

R modules :>

Library $SOURCE
R modules O modules
Catalog and/or Punch

:‘> (0] dul
O modules modutes

Object
Library

End of Job ) O modules

Figure 4. Overview of Overlay Linkage Editor User Entry




The Overlay Linkage Editor is divided into self-overlaying
routines. The sequence in which routines are loaded and
which routines are used depends on whether the compiler
entry or the user entry is used and which functions are
requested. Figure 5 shows an operational diagram of the
Overlay Linkage Editor program. Storage maps of the
compiler interface and the user interface are shown in
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SECTION 2. PROGRAM ORGANIZATION

Figures 6 and 7.

Descriptive Phase Name —
Functions ———————>
Branches
Input Data Areas ———
Output Data Areas —

Routines Called

Data Movement

>
>

Formal Phase Name
(same as microfiche)

Control Flow

Flowchart ldentification

/Entry Point
]

$SGEN Chart MC ~ Enzry Point SYSGEN
System Generation-Phase One
® Reads user-modified SYSGEN cards, one at a time
& If//END
COMMON
MACOUT

———————— External Routines — — — — — — — — — —
Substitute Processor

Subroutine Flowchart Identification
Chart ID — Routine is in this manual.

1 — Routine is in /BM System/3 Disk Systems System
Control Program Logic Manual, SY21-0502 (for
Models 6 and 10) or /BM System/3 Modeél 12 Sys-
tem Control Program Logic Manual, SY21-0046.

2 — Routine is in /BM System/3 Disk Systems Data
Management and Input/Output Supervisor Logic
Manual, SY21-0512 (for Models 6 and 10) or /1BM
System/3 Model 12 System Control Program Logic

Manual, SY21-0046.

(Next Phase)

Figure 5 (Part 1 of 3). Operational Diagram Legend
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Compiler Entry User Entry

$OLYNX  Chart AC  Entry Point YNX000 $OLINK Chart AA  Entry Point INKOOO

Compiler Entry Phase User Entry Phase 1
e Open $WORK and $SOURCE o Open $WORK and $SOURCE
@ Initialize commen area (LOMMON) e Initialize common area (LOMMON)
o Read $WORK and move OPTIONS data e Load $$RDS1 and $OLER into core
and Name ESL to LOMMON ® Read and print first control card  EEEEEEE—G—G—_———_———.
o Find next available sector in WORK
If request is to cataloga R module EEEEENEENY
SWORK * i 9 ™) Control Card ‘
(OPTN Data >
and <&— LOMMON
R modules) <Z LommoON
—————— External Routines — — — — — — = F — — — — — External Routings — — — = — = — ~
.
$CAM AN Compiler Access Method @ SWORK $CAM AN Compiler Access Method @
$OLER Al Error Routine (OPEN) $$RDS1 *1 System Scan
$OLER Al Error Routine
$SOURCE
h (OPEN)

$0OLBO Chart AD Entry Point OLBOOO F
Library Control Phase + $OLIN1 Chart AB Entry Point INK110

@ Determine output type requested " OPT'ONS‘ User Entry Phase 2

® To catalog an R module: § P:l' ® Syntax check and store data in LOMMON

- Create a directory entry in the object library 11 PHASE from // PHASE or // OPTIONS card

- Create module from input @ Read and print next control card
- Update volume label

@ Call SOLFTP to punch R module . 1/ PHASE >
@ Iflink is requested

@ If link is not requested <): LOMMON
External Routings — — — — — —

]

L

- Create module from input
- Update volume label
@ Call SOLFTP to punch O module F

$WORK @ End the job /1 INCLUDE
(R modules) or $OLIN2 Chart AG  Entry Point INK105

~

1> LOMMON R Module in User Entry Phase 3
=7 ) Card Format | @ For / INCLUDE card:
$SOURCE [~ —— = — — Externalroutines = = = = = = - Syntax check

e Determineocutputtyperequested | R & & 02 |77~~~
o To catalog an O module: $$RDS1 *1 System Scan
/_\ - Create a directory entry in the object library $OLER Al Error Routine

- Find module
(0 modules) SOLFTP AE Punch Phase @ - Copy module to $WORK
~ -

-

Disk 10S *2 ® For R module:
$OLER Al Error Routine 1/ INCLUDE - Copy to $WORK

L

Obiject @ Read and print next control card NEEEEEE—G—_—_———
Library
_____ External Routines — —— — — —|
$CAM AN Compiler Access Method
$SRDS1 *1 System Scan

$WORK
(R modules)

$OLER Al Error Routine

r

N SOLAF  ChartAF  Entry Point AFAGOO
Autolink Segment List Build
v ® Read R modules from $WORK IF
$WORK @ Find R modules referenced by EXTRNs // CATEGORY
(R modules) @ Build autolink segment list entries // GROUP
on $SOURCE for each ESL record found // EQUATE $OLIN3 Chart AO  Entry Point INK105
S~ -~ ® Write T records back to SWORK. Place an h— ot q User Entry Phase 4
Object Lib, [——07] o Einbyte one of the last T record of each module 1/ END ® For // CATEGORY, // GROUP, or // EQUATE:
(R modules) mpress autolink mnl list . Syntax check
-~ . @ Process category override records - Build segment list entry on $SOURCE
- N - Read and print next control card —d
$SOURCE = = = = = External routings = = — = = — =1 ® For // END card:
(Autolink $CAM AN Compiler Access Method - Check for included module on SWORK
w SOLER Al Error Routines 1/ EQUATE - Do final write to $WORK and $SOURCE
$OLMSG AR Error Message Prin @ >
. .

= = &= — — External Routines — — — — —

YN

$OLAH Chart AH Entry Point OLAHO0
Cross-Reference Segment List Builc.

$CAM AN Compiler Access Method @
$$RDS1  *1 System Scan

$SOURCE @ Read records from autolink segment list $OLER Al Error Routine
on $SQURCE N
Autolink ® Build segment list
Segmentlist [ — | .

(R modules)

Cross-Reference @ <> LOMMON
Segment list

|- — — — External Routines — — — — — — — 4
scAM AN Compiler Access Mathod @
N SOLER Al Error Routine

Figure 5 (Part 2 of 3). Operational Diagram
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2]

Chart Al Entry Point AJAOOD
Sort AUTOLINK Segment List

$OLAJ

$SOURCE

{Sorted
Segment List)

Segment List)

o Sort AUTOLINK segment list into sublists of:
- Common elements
- Root elements, zero priority elements, and
$SOURCE elements required by zero priority elements
- System categories by category
- User overlay substructures. These are in
AUTOLINK EXTRN order and may be either 1/0
Segment List — orl/o
LOMMON
Sort <>
Segment  [T—————
List

Km——

SCAM AN Compiler Access Method @
$OLER Al Error Routine
$OLAR Chart AP Entry Point OLAROO
Overlay Segment List Build
$SOURCE @ Build overlay segment list with an entry for
overlay control information
(Cross-Referencd @ Write object code text records consisting of
Segment List Overlay Fetch Routine, Fetch Table, and
and transfer vectors to SWORK
Sorted >

t— — — — External Routines

$CAM AN Compiler Access Method [ 2E l
$OLAP Chart AK Entry Point OLAPOO
Overlay Design

@ Calculate core requirements of object program
@ Produce overlay structure if needed core
exceeds available core

<m> LOMMON

|— — — —~External Routines == == = = = — —

<m> LOMMON

Core Map
and
Error Messages

__

Y
N ]

$SOURCE

(Sorted
Segment
List)

(Load
Module)

<————

~ e

$WORK
(R modules)

(Overlay
Segment List)
S =7 — — — External Routines — — — — — =
$WORK
(Text Records) $CAM AN Compiler Access Method @
v SOLER Al Error Routine
$SOURCE
$OLAT Chart AL Entry Point ATO10
(Overlay Core Map Phase
Segment List [—————">{ & Print core usage map and error messages
and
Cross 2 <> LOMMON

— — — — External Routines

$CAM AN Compiler Access Method

$OLER Al Error Routine
(various) *1 Halt/Syslog for printer
$OLBE Chart AM  Entry Point START

Relocate, Resolve EXTRNs, and
Build Load Module

@ Read overlay segment list from $SOURCE
® Build ESL table for each overiay

o Read R.modules for each overlay,
relocate them, and resolve EXTRNs

e Print module address and overlay number
of error module

e Combine relocated R modules into a
load module

® Write load module to $SOURCE

® Put relative disk address of each

overlay into Overlay Fetch Table

in the root phase

@ Put overlay fetch table oddr after last
RLD in root

LOMMON

<m>

— — — — External Routines — — — — —f

$CAM AN Compiler Access Method @

&

@ Figure 5 (Part 3 of 3). Operational Diagram
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$OLER Cha

off. A one-lev

Halt
Display

N —

$WORK

$SOURCE
{0 modules

Punched
Modules

$SOURCE

$SOURCE

Error
Message

(R modules)
~

(various)

Error Routine
o Call Halt/Syslog to issue halt. A two-
level halt is issued if the log device is
log device is on.

ARR = 1-byte error code

F_ — —— External Routines

*1 Halt/Syslog

rt Al Entry Point ERO00

el halt is issued if the

displacement into
error table

@ $OLFTP Chart AE Entry Point FTPO0O
Punch Phase
@ Punch an R module or O module into cards
Parm List
rd :_p XR1 = [Bytes
1-2 Q/R bytes of pack
34 C/Sof start of
data to punch
5-26 Directory entry

External Routines — — — — — —

of module

o Retrieves up to

{various) *1 SYSPUNCH
$OLER A1 Error Routine
$CAM Chart AN Entry Point CAMOO1

Compiler Access Method
to a binary relative sector number
e Loads up to 255 sectors at a time according

0 a binary relative sector number

XR2+Post-Open Disk DTF

256 sectors at a time according

[—————7> > Error Code

—_—— External Routines — — — —
Disk 10 *2

Disk Wit *2
$OLMSG  Chart AR Entry Point OLMSGO

Error Message Print
® Print error message

AN Compiler Access Method @
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* *
* J1 *=>
* *
LTS
T
txtmaJ1xxtt§i(gl{A1 Ro/01/a1
*$0LFP * HRARJIREER R RN
B . * * *
* * *EXIT TO $OLIN3 =
* TSSUR HALT  * * *
* L T

AR EKKRKE KRR KKK
LT

* *

->% D3 =x

* *

L LT

Chart AB. User Entry Phase 2 ($OLIN1)

MEXKEKD T RK A R kR
* *

*MOVE INFO FROM *
~~->:PHISB TO LOHHON:---ﬁ

* *
koo o ok ok ok Aok Kok Kok

R RRC TR AR
* *

*MOVE INFO FRONM *
-v*):PHlSE TO LOHHON:

* *
ERRERKRKRERR KRR K

kkk
* * ((uemmmcm——=
* D3 *->
* *
kkk
INK110
REEDJEREKRE KX KK XN
* READ NEXT *
STATEMENT
*  FROM SYSIN
L e T
INK11S o,
*, Rk kK BY kR kKK
ox *, x *
%" COMMENT *PRINT STATEMENT*
*. CARD >: ON LOG DEVICE :-"ﬂ
“x, " * *
*, % LR e T
* NO XK
* *
| * D3 *
* *
l Xk
INK120 o,
KRR PY R R R KRR EK
. * *
¥ R NO *PRINT STATEMENTx*
*. MODULE . *------*->: ON LOG DEVICE :---~
R o * *
* s e T P T
= YES *xxx
ok kK * *
* * * B1 *x
* G3 *-> * *
* * kK
rHRE
INK130
EREEKGIRRAERR KKK
* *
* FETCH _PHASE *
* SOLIN2 *
* *
* *
AR AR R KKK

AG/01/A1
EERRHIXERR KK RNK
*
:BXIT TO0 SOLIN2 :
ko o ok oK ok
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YNX000
EREK] 2RKERER KRN
* *
* ENTER *
* *

R R KKK KK KK KRN

Kk KRB kKRR kKRR
*

* GET DISK
* ADDRESSES OF
* WORK FILES

ERERREKRKERER KKK

XX TR

YNX100
EXXERCQRRRREERE KR

INITIALIZE
LOMMON

XY

*
*
*
*
*
*

kkkk kR Rk Rk kR Rk kk

INX120
ERXD2EXERERKKERK R

READ $WORK

Aok kAR R R R Rk kK

%, YNX530 AI/01/A
E2 *, AEEKKEIRRXR KX KK KK
* *, *$O0LER *
.* __ERROR  *. YES Ao em ook
#.  IN SWORK _.*===--=--=> *
. . * ISSUE HALT *
*, ok * *
x, X EEEEREERE KKK EE KR
* NO

YNX125
*ttttFZttxttttttt
*
*SE” INFO. FROM *
* OPTION IN *
: LOMHKON :

Ak o OK  K kK kK K

YNX155
xt***gzx Rk Rk kK

*
‘DETERHINE NEXT *
*SECTOR IN $HORK*

* %

*
EEE KK TR KRR KRN

YNX168 ¥,
H2 *.
. *,
o ¥ k *. NO
*. MODULE o Hmmmm
* .REQUESTED.*
*, o*
x, %
YES

ttttJZttttttttt*

SET TO CALL

XXX 2

KR KRR KR KK KKK

Chart AC. Compiler Entry Phase ($OLYNX)

* SET TO CALL
--=>* $OLAF AS NEXT
* PHASE

* PEIN
$OLBO AS NEXT ‘--’---‘->* SAVE CYL/SEC
PHASE *

EERXFIRRERRRRRN
* *
* EOJ *
* *

A AKX A KK KK

* kKK H 3Rk ARk KK KK
*

LR R 21

AR AR XK KK KK

YNX175
XK JER Rk KK

‘FIND SYSLOG FOR*

TER AND *
*ADDR IN LOMMON *
* *

AR AR KK KK

-

YNX185
*t*ttJu!**tttitt#

‘---—-0‘-)*CALL NEXT PHASE‘

t
!ﬂtttlttt‘lt!ttlt

b U bbb bbbt
* EXIT TO $OLBO *
* ON SOLAF *

EEKEEEREKEKE KK R




01.8000

LA RS T REL S RS LT 2

*
* ENTER
*

*
*
*

EEEEERREE KRS R Rk

OLB

070
XX RER ] RRER KRR RN

* ”FST FUTUALLY *
CLUSIVE *
‘ATIRIBUTES AND =

* HALT
*

IF ERFOK *
*

KR REEKEF RN KKK

JLECOS
*EReRCl®

EREEEEEE
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OLBOG35 o ¥, AD/02/AL
B3 . XK ERBYERRRERRERE

.* *. tPO 00 *

+* PUNCH G *. NO = =  #eccccceco——a- -——

*. MCDULE ----~~->‘ CATALuGUE o *
‘-‘ MODULE :

.* ¥ FEERRERREEERREREE

«°
l(----------w

1 OLBOY4 o ¥
tttttg]tttéségtée‘ LBO4O cu *.

*DETERMINE TYPE * *SOLFTP * .* ..
*OF OUTEQT, ZIND* e YES .*° PUNCH O *.
*Q CODE OF’¢TQY * x  L---2Zs] WODULE  .*
c ¥PUNCH O MODULE * .. .
* * * *, ok
AR EREEREEE R R RN K FEREREXEEREESRE X *, .'0
*
{ xny L
i * *
i * D3 *=> j
* * L e T T
EEXRE
.x 0LBO80 SEE NOTE 1
. “x. xxx EERRDIREXEREER S
.* & . N0 ¥ % *
*.  OUTPUT l%e--e>x B3 x * $$SPEJ *
*, o* * * * *
*, ¥ xEKEE kEEEEEERR ARk EkEK
¥, X%
I YES
0LBC25  .*. 02/A1
E1 *, ttsvtgzttvtt xR
. . *FOLOOD *
.*  PONCH K . *oomae -
. ONLY {#w-meee-o>% CATALOGUE R x
- . HODULE
‘u, % AR KRR R AR KRR
*"YES
[T T ——
o ¥,
tttttp]‘t#igéglééi F2 =,
*SOLFTE .* R
-------- -—--Q-t 2
*  le—-Zls] PUNCH R .*
PUNCH K $ODULE » - .*
* * *, ..
Rk kR bRk kR kg *, %
* NO
< j
0LB030 %,
L NOTE 1:
¢ LINK el NO SEE IBM SYSTEM/3 DISK SYSTEM
*., BEQUIRED .#---o CONTROL PROGRAM LOGIC MANUAL,
‘s, ot SY21-0502 (FOR MODELS 6 AND
*uYes e 10) OR IBM SYSTEM/3 MODEL 12
s SYSTEM CONTROL PROGRAM LOGIC
MELE M MANUAL, SY21-0046
*EkE
AF/01/A1

ERIRHIREXRRRRES

=
: EXIT TO SOLAF :
FRERRE R KRRk

Chart AD (Part 1 of 2). Library Control Phase ($OLBO)
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FCI000

ARRKD PRERKRRR AR

*
* ENTEx *
* *

R e R R I Y

ERER
* *

* p1 *=>
* *

Pl
FOL40O

ARKEKE | RKEERKERET
* -

* CHECK AND SET *
:PACK INTFRLOCKS:

= *
LR e R P R T T e

ct’
*

*

*

.7 cay WE
®.  CATALOG
* *

T

¥

o
* YES

EERERD ] EEE R RN RS
* *

* GKAB COKE FOR *
* BUFFERSLARBAD *

* VOLUME
*

BEL *
*

EERRRER R R RN

.
*,
*.
FOL200
EXERRF | SRXKEREXER
* CHECK FOR _ *
*AVAILABLE SPACE*
* IN LIBRARY &
* DIKECTORY *
*
ERE RS2 RSS2 ST 222 ]
FOL500

REKARG P RRKKRRRRRE
* CHECK FOR *
*DUPLICATE NAME *
* & DELE

*
TBL IF :
*

: POSSIBLE
EEE It R S I

HRERY P RR ARk
IF PUTTING IN *
)3 ENT *

*
*
*
* ENT
*
*
*

ERART P RRRE KRR

*

* *
* FILL C/S/D IN *
* DIR. Ié {

* IT

*
*

EST *
*
*
Rk ek Rk kR kERk

FOLO20

TS

* READ_INPUT
FILE

*

AR RN RN

Chart AD (Part 2 of 2). Library Control Phase (§OLBO)

R kxR kkk

*

BEERRC2RRRRERREL
*

*

0
P4 HALT P

*

*
BERBEREEREREF RS

HLTNLR
KEAREARAENRRER

* EXIT TO
-=>* HALT/SYSLOG
* 67

EERREEERERRERE

xEE
xR

FOLOSS

*
*

*
*
*
*
*

*
*
*

EEEGEERERRREERER

* PUT INTO
LIBRARY

LRI 2222212 23]

POLO08S

REEH2RREERRRRRE RN

* UPDATE VOLUME =*

LABEL LIBRARY
* INPORMATION

ERREEERERRRERRERE

?0L095

*

EERJ2RAEREEERRERS

* UPDATE
DIRECTORY

HERRERRERERR R KRR

POL14S
L Ve et
RETURN TO
CALLER

EEERREREREERREE

*nn

*
*
-

. srERDIvEEERERRS
*. NO * *
o¥mmc-=ae=d>*KETURN TO SOLBO*

» - -
EERRRRERRERE RSN

TO PUNCH MODULE




PTPO0O
REERL I EREEEREEE
*
* ENTER .
* *
EEEEREERERERRER

FTPO1S
FEREIB IEEARERKERE

BUILD /¢ COPY i

*
*
*
* -
FEEREEERRERERRERE

PTPOLO
FEERECI EEEREEREXE
*LOCATE // PUNCH*
* DEVICE, LOAD *
« sys-BoNcR
H MODULE :
SEREEREERREERERE R

FEERED IS ERREREREE
* *
* PUNCH PY *
3 P T S
* *
* *
BEEREEERRREERERRS

PTPOSO
SEERAEIHRRRRRERES
*

*BUILD *H* CARD
: PONCH CARD

. e

- *
EERREREREKRERRERES

PTPO60 4
SEXKREPISRERRRRRRE
*

FILL DISK
BUPPERS

ERE X ]

*
*
*
*
*
*

EEXRERERBEREREEE

FTPO7S
EERERGIRERRE RSN
*

* PUNCH OBJECT
: HODULE

LR XXX

*
FEEREERREEEREERER

1
SERRRHIRRRRRERERE
1
* *
* PUNCH CEND *
s PUNChE R S
* *
*
*

»
EEEREEEERREXREES

PTP300 - %,

J1 *, R TIEEREEREEEE

¥ =, * *
o* PUNCH *. YES * *
*. MULTIPLE o ¥rrcecaaa >* RE-INITIALIZE *
*. NODULES .* * *
*, e * *

*, % EESEEREEEREEEEER S

* ¥O

%

. .

>*% D1 *

* *

“sss

ERREK 1 ERERES RN
* RETURR TO *
* CALLER *

EEEREXRERSERERE

Chart AE. Punch Phase ($OLFTP)

Overlay Linkage Editor — Program Organization 17




AFA000 Sk AFA210
A2 *, ok | 3Rk ok kR kok Kok
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* ENTFR = ->%MODOLE FXTRAS. %---co-- x " EYTR *
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‘ HS t ]
".‘
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'ﬂ DATE TO NEXT * * AANDLP TEXT. =* *SCAN_FOR FOOND =
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ok ok FET T
| e I
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LA LT ERRE

® Chart AF. Auto-Link Segment List Build (SOLAF)
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*SET ONRESOIVED *

YFS * MODULR FXTRN
-------- >*FONND SW. SCAN ‘
*DART JF DIR TN *
*CORE FOR MATCR * kKK
KEEERKKEERKRRRKE KK L] *
\ ML
| = *
1 P
| |
|
¥ |
o, v
ne’ Tx, HARRANG AR AR R
. * *
ok MATCH *. YES *SETNP DISK [0C *
bl *, FOOND K- mmm—ene >* INPO TNTO SFRQ :
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l ., o* * .
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l * WO
P rnn
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......... * »
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* =
*tt*tttt"ttttitt RERRRRRARRRRERKRR
Rkk
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L=>% (1 %
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R T Rk ARk
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EERERR KRR
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KOLIN2
EERKD ] KK KRR
* *
* ENTFR *
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AR A AR OK AOR KK R

TEEE
*

<——

‘.'l#D1‘¥¥*¥"**’
*

= PRINT CARD ON *
* 106G DEVICE  *
* *
* *
kR ok kok ok Kk ok kok

v
< x.
F1 *.
. *
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. INCLODE Ky
Tx. L
*, L.x
* NO okkk
*
* G3
*
T
. %,
G1 *,
.* GROOP =*,
.* CATEGORY *., NO
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* YRS EEE L
*
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*
T
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*
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® Chart AG. User Entry Phase 3
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*
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*, ¥
AEERKKRERKRER KK KK x, %
* YRS
EEEE
* *
* 33 x>
* *
EEER
TINK287 TNK25S

EEEJORKERKRRRKK KR

* POT 4 RECORDS *
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YES .* END OF *. NO * POINT TO NFXT *
- MODULE K= * MODULE NAMP =
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*, Lk * *
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* *
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*
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* *
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* * *SET FIRST LEVELx
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* SET $SOURCE * * BITS = XRFF *
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* EXIT TO SOLAJ *
* *

kR Rk Rk

@ Chart AH. Cross-Reference Segment List Build ($OLAH)
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Chart Al. Error Routing ($OLER)
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* ROOT *

*
s o ok ke ok kK o ok Ok K

!
410 v
HEK AR TR KK KKK
* ADD ELEHPVTS
* USED BY
* PRIORYTV
FLPHFNEG 0

ok ok o ok koK ok ok Ok o ok ok ok ok

PR =Y

510
t**t*ﬁ1*tttt*****

* BUTLD SOCAL

*
a
Ed

3
=2
@

=50
o
<

T
<

LR R B R

*
ok ke ok ok ook ok oKk K

000

A AR T T ROKAOROK RO KK X
* *
* ADD AND LINK *
*TRANSFER VECTOR*
: ELFMENT *

*
FR AR R K KR KK K

000
**t**r1* **t*i*tt

*BUTLD 1sT LBV“T‘
* LOCAL OVFRLAY *
* STRUCTYRFS :

*
sk ok sk ok otk ok ok ok ok ok

* *
* B2 *

kK
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AJR200 \
xt*xxn?x**xxtttw*

*B“TLD 2ND IFV“I*
* LOCAL NVFRLAY *
* STRUCTORFS *

*

*
st oo e ok ok ok oK HOK K K

ook kK C Aok ok kK o
* BUILD OVFRLAY
* STRUCTHNRE FOR
*ANY HODUIF NOom
ADDED

2o o KK KKK KKK KK

3% % % %

AJCO10
*tt*tn2t¥*kttti*t

*CHRIN MULTIPLF
APPFARA hCF
MODILF

*
ek ok ok ok ok Kk oK Kk Kok ok

LR R 2

AJC110
oo od ok T D ook ok ok ok ok ok ok ok

* INCLUNE ROOT %
*CALLED MODULFS *

* TN ROOT OR  *

* DVRRTAY *

* *

*

e e R ROR KK KR KK

AJC200 AK/01/A1

ook T D ROK KKK R KK
*

*
* FYTT TO $OLAP *
* *

AR R AOR KRR

@® Chart AJ. Sort Auto-Link Segment List (JOLAJ)

Overlay Linkage Editor — Program Organization 23




24

SOLAP
HEEKL ] RRKKERKRK
*
* ENTER *
* *
ok kR KKK KKK Kk

APC500
EXRARD T R RKK KR
* *
*COMPUTE BUFFER *
* SIZE *

* *
A AR K KK KK

APC000 /01/A1
“##‘C]*R**‘!*‘t’
*cnn *

* LOAD SEGMENT *
LIST *

00 ROK K R ROK R OK K Rk

&=

i dd ') hhd
*APHOOO

E1 *.

¥ *.
YES .* PROGRAM *,
.‘ FIT o*

APJO0O
ARACRR P KR ROk K

ASSIGN ALL *
* NON-ZER *
* MODULES TO *
* OVERLAYS *
* *
* =

ORI KK KRR K KK

*

APCO€0 b aks01y
LR IR RS E LR LS
*APLOGO
Y TRESINLCUDE. *
* ELEMENTS IN *

ROOT *
ok ok ok oK ok K koK ok ok K

w1t e,
x *

.x ANY .
* EE-INCLUSTON .
*, -

x . X%
L.

*" N0
[
|
|
i
APLO90 V_AK/02/A1
EER R REEE T SRS 2]
*REN00O *
St .
* CONPINE QVER- *
= LAYS, ASSIGN *
®= OVEEfaY NOS. *
ok K Ok KK KOk KKK R KK
|
|
|
|
1
v AK/01/F3
Ed KRR (T Rk e kR kR kR
*AEK000 *
[V *
#v.EE ALL_SINGLE¥----
CANTCTOATE =
* WFRLAY AREAS *
EERE RS T T

Chart AK (Part 1 of 2).

APLOOO
EREK) JERKKRKREK
*
* ENTER *
* *
B P P T P

A OK R DR KRR AR
‘SET COMMON ROOT*
AN D OVERLAY *
AREA SIZES TQ *
*HULTIPLE OF 256*

tttttt:ttttttttt#

XN

* *

* C2 *=>

* *

xkx

APL120

Rk K C QKA KKK
* SELECT NEXT =*
*MODULE IN ORDER*

:SIZE EROH SORT :
LR i Tt P L RS

APL280 o
D2 *.

*.

¥ A

*, MODUL

*. FOUN
*.

* .

E
D .
o ¥
*
N

0

EEE RS AL LSS ]

x
* RETURN *
* *

HE KRR KKK KK KKK

w

K KK D kK

EEE TR R R

FH R R A Ak kK
CALL PHASE
$OLAR

* %%

AR KR KKK KRR KKK

Overlay Design ($OLAP)

*. YES
PSSR

APL320 %,
D3
¥
THIS Tk,
HODULB FIT
.‘I OOT ¥

*.

"+ yEs

APL360
HERKRE 3 RR KKK KR KR
* *

* ADJUST ROQT, *
*FETCH TABLE, TV*
* SIZES *

*
*ok KRR K K Rk KK
kK
* *
L->x C2 *
* *
EXEE

APK00O
EREKP IRERK R RK K
*
* ENTER *
* *
Aok K K K ok Rk

------- ——->

APK020 A
*EKEKRGIREK *
*APHOOO *
* COUNT NO. OF *
*CANDIDATES PER *
* OVERLAY AREA *
Aok kR koK oK K Rk

APK080
HERHKH JHK AR R KK

* FREE ANY

*

*®
*
* CANDIDATE *
* *
ok ok oK KK ok ok ok Rk

APK300 . *

HokRK Aok ek kR X

*

* RETURN *
* *

LRI R R LS P s

b,

APHOO00
ERER QLY KRR
*
* ENTER *
* *
e L

APHO 10
%% kKBl *

*
*COMPUTE
* LENG

EE 22 2 L LS

*
COMMON *
THS *

* *
AR RK KRR

H100

AR RECY *

* FIND CORE

*RESUIREHENTS OP*

* EW OVERLAY
OGRAM

*t*t'**‘

HEKER KR RRRR KRR KK

Xk kk
* *
* DY *=>
* *

LS

APH600
KKK DY KKK KKK KKK
* *
* GET ELEMENT *
:FROH SORT LIST :

* *
MK KK KK KKK KKK

v
*kkk
* *
* C2 *
* *
XK
o¥.
E4 .
¥ *. ERKRCERK KRR KRR
.* END OF *. YES * *
*. LIS B b P RETURN :
Tx. Ea PR
*, %
I NO
¥ APH630
F4 *, *****DS#*‘!!!!Q“
% *. z
¥ TRANSPER *. NO SUM OVERLAY *
*, VECTO Pt *—--)*CANDIDATE SIZE =*
*. ELEHENT 0 :
't't*tt"*'#"“‘
E YES
LR 22
* *
L->% DY *
* *
Kok Rk
APH320
Aok kA GUY R RR IR Rk kK
* SAVE SIZE *
* LARGEST *
* CANDIDATE PER ¥
* OVERLAY AREA *
* *
Aok ok KRRk kK Rk kK
|
ttxt:nuttvxtt#t::
*
* COUKT NO. *
r=~*CAND IDATES BEr
OVE LAY ALER *
k****\‘ﬂtttn#‘#tt
LR 2 ]
* *
* DY *
* *
kK




APNO0OO
ERERL ] RERKRRREE
*
* ENTER *
* *
ERREERRRKRRREEK

=
kRkEkERRERRR Rk RREE

APN APN400

EREEE AEEXEC2REREEX KRN
*

LR R X X

* COMBINE
*OVERLAYS WHERE
* POSSIBLE

kR RRRRERRERERRRERKE

APN600 AK/01/
KRR RKD2RRERERRRR
*APK000
e e
*FREE AREA WITH *

:SINGLB OVERLAY :

ek kERERRRRKERKRKE

F
*
R RRD I REERRRK KR *
* *
* RETURN *
* *
AR KRRk

R
M *, YES
T
S

APN610 l
AERXRUPLREEEREREKE

*
*ASSIGN OVERLAY *
: NUMBERS :

* *
ARk FRRR KRR Rk Rk KL

Chart AK (Part 2 of 2 ). Overlay Design ($OLAP)

[ I,

tttttgattteségl‘za
*APK000

Femm e -——————

Lk-=S--—-->* FR

EE _ALL *
: OVERLAY AREAS :
EREREERKEEREE KR

XEXKPIRKRKKRKKR
*

*
RETURN :
R AR
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R
* x
* A4 *
* -
P
ATO10 ATN100
ARk K | ) KRR KKKk
EAKY DR K KAK * BUILD BRINT *
* * * LINE FROM
* ENTER * *OVEKLAY szcnzn'r*
* * * LIST ENTRY
#t*tttt#t*t*t** *
kKR AR R R .
I
A KK 2 KA A AR HAKBUFEEA R EREK KK
* * USING PTR_IN
* FORMAT OUTPUT * * OVERLAY LIST = ¢
* DEPENDING ON * GET XREF LIST
* MAP OPTIONS : * ENTRY
x
KK KRR KKK R TR R KKK
.
ATO030
FAAAKC 2R AR KK TR AR C LY R AR
* * *
* PRINT HEADING * * FILL IN PRINT *
* LINES * *LINE WITH NAME *
* & REFERENCES *
* * x x
Aok AR KKK KRR FA kKRR KKK R
HOR R 2R KA AR K TR KDY KKEERK KR
INITIAL READ * *
* OF THE * *MOVE PTR _TO OBJ*
VERLAY AND *CODE PROH XREF *
* XREPL%ggHENT * TO OVERLAY '
A RO KKK ARK [P,
e —m e acamaaa Y P p———. “meeccermcmm——an -
ATC100 I AT100 .x,
FAKKKE 1 4k KRRk E2° “x, FHK B R AA KK KA RN
* * COHMON .* *. HODULE*‘**
* BUILD PRINT =* . ¥ SCAN *. NAME * * PKINT_LINE ON *
*LINE AND PRINT *<K======-- *, OVERLAY ""’)* A4 ‘ PRINTER
* THE LINE * *. LIST ¥ * *
* *. ox *xax
Aok KRR KR Kk K *, Lk HAAK A KRR K
* END
Kewammpmmman
AT200 ATN150 %,
HAKF 2K AR KKKk 4 =,
¥ *.
* PRINT CORE * END .* SCAN *,
SIZE HESSAGES‘ e e st -—-"‘.* XREF LIST ‘.*
‘e, e
AR R KKK KKK "
*
ENTRY
POINT
tt*ttgzt FA Ak AR K R KRG R KRR
* CHE:! FOR * . *BUILD LINE WITH*
* ERBORS AND = * ENTRY POINTS, *
* PRINT ERROR * * ADDR AND *
* MESSAGES : * REFERENCE *
* x *
AR KR KKK KK HAk KKK KRR KKK
AT270 o ¥, AI/01/A1
x, P et EEL T T ] FER YRR EEARRERRE
.x *, *SOLER *
o *. YES bt * PRINT LINE ON
* ERROR Hmmmmeeee > ISSUE ERROR * ---
., .t * HALT
T, v o K KRR KKK K FAR A KK KKK K KK
* NO v
P —
AT290
A KT DRK AR KKK P

* CALL PHASE
* $OLBE

*
*

* *
Ak e o ok K ok ok ok ok

Chart AL. Core Map Phase ($OLAT)
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START
SEEE)2ERERERASE
*
* ENTER *
- *
EEEERE SR RERBRE R
*EEN
* *
* B3 %een
-
L i 1] .
nyT
‘.U.‘Bz“lt.‘l‘.. SEEEXPISKREEREEE K
*
trx:rrnx:zr Anp . *BUTLD_ESL TABLE*
OHPOTE S1zF OF3 * ENTRY -
R O e Rns * *
EEEELEEBLEEREEEE S EREREER XSSP EE S
*REE
- *
*c3 3>
Commmmmmmmmn
. ﬁ‘
BEGTSG BELOOP . %,
c2 c3” s,
. . .*END OF #,
* READ OVERLAY * YES .*  SEGHENT %,
* SEGHENT LTST #*  Le=e=csl LIST .
. . . BUPFER .
sere . * *, o
* * EEEEERRARBRR SRR SE *, %
* D1 * *"No
* *
(211
<
SEENED) IABERERES S p2° s,
* - % -,
* POINT AT NEXT * 2" NEw s, WO
* 'RID IN TEXT % *.  OVERLAY .%=-os
*  RECORD ., .
- -, .*
REEERBEPEACERE RS .,
*‘yes
RSLOOT _ .*.
g1’ s, ‘tot.gztn-atnzttt
.+  ENp OF ‘s, WO . REINITIALIZE ‘
*. BUPPER OR .%=-=x % START OF ¥SL
*. HODOLE .= l TABLE
‘e, 8 SEERRERERRRESEERE
s yYpS E211]
* *
s By & P S
* *
*RER
... BETYPE L%, FBUTLD
1 -, PSL r2 EEXXEPIRREERERERS
.. . TYDE +EBouENTs.  SEGNBNT + READ OVPRLAY o
YES %" TEXT_ _ s, .*" CLIST s, LIST * PETCH TABLE *
--+.,00T OF seQ. i --¢  PLPHENT _.#-=---=-->% DORTION OF *
l I . TYPP  .* OBJECT CODE *
,c ., . = *
.. *, . SEFEEARERERRERERSE
e T sexn *
* - * *
«EQ * B3+
* * * -
(131 RN
TRDPTR MODULE __.%.
SEEEACIARERRARE N 2 ., EEERRCIERERRERERS
* MOVE TEXT TO * . . *
$0BJECT BUFFER, * .*" PIRST L) * PUT RPLATIVE *
RITE OBJECT' * L MODULE IN .%==es 2c/S OF OVERLAYSE
*aurrsn IF POLL * *. OVERLAY . *IN PETCH TABLE *
‘t..“."#““'.‘ .. ‘. ‘.‘Ot“‘..t‘..'.‘
*"YES
FERRAPIARRESRE AR AERREFIERRRRREEEN SEERRPIEEEASRERRE
. . * SAVE RELATIVE * * .
*NOVE RLD TO RLD* *C/S_OF OVERLAY * * WRITE PETCH *
% BUFPER, WRITE % * AND LENGTH * . TABLE .
+BOFPER tr roLL RIA * H :
EEEEEEEERERRR RS
[T ———.
BEMORE _ _.=%. RASYAD AD/01/21
J1 -, SEEERT2ERRREERAES
- o* ., * = XTI EERRARERR
.*" END OF e, *READ MODULE TO * *
*l, HODULE  le-----—-->% "TEXT BUFFFR % * EXIT TO SOLBO %
.‘. . J * * SERSEEERRRERR SRS
x, ¥ SEEEEREEREERREEEE
res
L2 11]
. 1 *
->% C3 *
- L3
*EeE * -
* p1 %
- -
KSR
| Chart AM. Relocate, Resolve EXTRNSs, and Build Load Module ($OLBE)
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*EEE
* *
* By oo
ke sk
..,
LB
*

o* .
N EXTRN *. NO * *
‘.. TYPE RLD ‘.‘-------->: RELOCATE TEXT :

., "
L
* YES

EEERERS AR RKERRR
* *

* *
EEEREREERREERERE R

*kEE

* *
* p1 =
SERRECHEESEREER SN * *
* *

xns
* SEARCH ESL *
* _TABLE TO *
: RESOLVE EXTRN *
BEERREANRERBRERRR

pa’ s,

0. *,
B PXTRN *, YBS * *
*, RESOLVED o¥==c=d® DY *
*, 5 *

* * *EEE

*hEk

* .t
* NO

HALT
SRS EEP U EEERERE RS

¢ BEINT ADDRESS +
NODULE AND *
>~ovza;ny NONBER *
{- ON stsLoG
* 8

*
EREERBEERERREEER S
-

SPE NOTP 1
CREEPUREERETRES
* EXIT TO -
* HALT/SYSLOG *
SEEESEESRRRREESE
HALT 18,20,23,28

NOTE 1:
SEE IBM SYSTEM/3 DISK SYSTEM
CONTROL PROGRAM LOGIC MANUAL,

SY21-0502 (FOR. MODELS 6 AND
10) OR IBM SYSTEM/3 MODEL 12
SYSTEM CONTROL PROGRAM LOGIC
MANUAL, SY21-0046
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CAMO001
FEREL ] HEEREERES
* 13
. ENTER .
P T T ] a8
* *
s B2 *
* .
ey
.g.
CEREER]EERRERERRE 2" "=,
* * - ALL %,
* * «* SECTOKS *, NO
*INITIALIZE DTF * ., WITHIN o $mmom=—
* * *. LINITS .
* * *, "
EREEEE B SR AR R REE *, ¥
Y

AN/01/GU
*ttttc1t EEEEEEEE
*
*
*  CALL WAIT %
* SUBROUTINE  * . .
* * *, o*
EREEXER ERRREEEREE ¥, .
* N0
k. CAMO6
D1 *, it"*DZtt‘t“tttt
o* *
IS THIS *. NO tINDlCATE WKITE .
*. A GET OK . *==-= 108 g
.« PUT OP .* |
*, ¥ * *
L % EXSEEREREEE KSR EES
* YES kEE%
k% ] * *
* * FP3 &
* F1 *=> = *
EkE
xRk '
camoll vV AN/01/G3
EEEEED I REREERERRE
*CAMCVT *
*CALC DISK @ FOR®
* ST _SCTR *
*  ACCESSED *
REEKERE SR RERRKEEE
|
v
¥, CAMEUY
F1 *, AREREFOREEEE LSS EE
* SET NQ RECORD *
.* FEND OF  #. YES * FOUND
* FILE o Hmmemmem >* coueLETIon i
. . * "y *
*, ¥ * *
*, ¥ l EEEXREEREEEEE AR SRR
* NO wxEk
* *eEE
* P2 % * *
* * ->% F3 #
] L2321 * *
xS

ittttG]ttttttt‘t‘

YOJNB' NUMBEKR ‘
SECTORS *
HINUS

R e T A

L XXX

H *, t‘.t‘ﬂzt‘t‘t‘tttt
¥ *,
o¥* # OF *, YES * SET NUMBEn OF ‘
#. SECTORS = 0 .%=~==m-m=>* ECTORS . *
., .t *hEuUESTED To1 %
Ce, o PP
* NO
s
« .
L=>% P2 %
* .
D
CAMO12 AN/01/G3
T It L I
*CAHCVT :
*CnﬂPARF FOR FND*
* OF FILE *
EEE KRR KERERERRESR
*EEE
* *
* 52 *
* M
EEEE

Chart AN. Complier Access Method ($CAM)

.., CANO1Y
au ., SEESSPSEESEEEEERS
. * *
ors TH!S *. NO . SET_EOF .
-==>%, A PUT - #--=----=>% COMBLETION 3
.. . . Xt42v *
*, . * *
*, . SEEEEEEERSELRENES
* YES
CAMO7
EEEFECISEEELEE SR EREEECYUEEREEEEE SR ttlttcs‘tttt.“..
* . ¢ SET END . DECREMENT ¢
* INDICATE READ * . EXTENT * t NUMBER OF *
> I8 108 . + COMELETION % SECTORS *
: ' : v70° : :asoussrzb BY 1%
EEEEEEEEEEREEREES EEEESEEBEEEREEE S S SEEESEEEEEE SRR EE S
*Ex s l- P22 2]
* L d * *
->% F3 * >% E1 ¢
S —— * * * *
L2 12 e
CANOY EE NOTE 2
ttt##p}t tttttttt
*
t tnlonsp DISKS *
I0S * %
*
* ¥
‘t‘ttttt‘t.ttttt'
CAMO8S .., AN/01/G4
E3 * 5 ESEQEEREERE TR
.t . *CANWT .
.*" IS WAIT *. YES e ot
., SPBCIPIBD N ~=>*  CALL WAIT *
.-, ot * SUBROUTINE *
Ce, % EEREEERRER R AR
=" N0
*kxe
* *
* F3 %> NOTE 2:
*eere - SEE IBM SYSTEM/3 DISK SYSTEM
CAMO9 DATA MANAGEMENT AND INPUT/
EEREPIRSEERRERE OUTPUT SUPERVISOR LOGIC
4 HETURN TO % MANUAL, SY21-0512 (FOR MODELS
cA 6 AND 10) OR IBM SYSTEM/3
bl i dddddd i MODEL 12 SYSTEM CONTROL PRO-
GRAM LOGIC MANUAL, SY21-0046
CAMCVT CAMWT
FEEEGIEESRE R kEEEGUEREREXEEE
*
* ENTER . * ENTEK .
* * *

ESEEEREEERREEER

L e e
* *

*CALCULATE DISK *
: ADDRESS :

* *
EEEERREEREREEEREE

*reaxJ3*
*

* COMPARE DISK *
*ADDHESS TO END *
* OF FILE *

EEEEEREES
*

EEEEEREEEES R KRR S

*EERKI*
*

: RETURN TO NSI :
SEEEEESRRERRRES

EEREERE
*

EEKESEEEEEEESEER

SEE NOTE 2
SRR ER[UEERREEREES
* * %
* #DIODWT IO0S * *
« & WAIT . *
* % %
* x * *x
AXEEREREERKREEE &S
"-

J4 . RERRTSEERREEERRE

.. . . *

o *. YES * SET ABNORMAL *

*. PERMANENT o #¥=====-=- >% COMPLETION *

*. ERROR _.* : Xrye :

Ce, % ERREEERRRSREEREERE

* NO
Py

* *

~>% P3 %

* *

J Eea

KEEEK Yk hREE
*

*
: RETURN TO NSI :
ERRERREREEEREER




TOLTNR
EE R SRS P
* *
* FATER *

ok ok K R R OK ACKOR K K

RS
* *
* B1 %x=>
* *
*xxx L
INK120 S, INK180 AG/0 1/A1
BR1 *, Ak KR 2 ok Ak R Rk
ox . * * AREKBIRR AR KT KRR
o* *. YES * FETCH PHASE * * *
*. R DECK B P $OLIN2 Hommmoome >*EXIT TO SOLIN2 *
*, ) * * * *
*, X * * Ak R Kk Ok ROk oK K koK
*, .x AR AROR K KKK AR * *
* NO * CS5 %
] * *
K
: !
v ¥,
KA KKK ] R KKK AR cS *.
* . ¥ *,
* PRINT CARD ON * NO .* *.
* SYSLOG * ——%, END ¥
* [ *, ox
* * *, o*
Aok AR OO KRR K ok & *, L%
Kk * YES
* *
* P1 *
| * *
{ LR
v YES
INK130 ok, X, X INK320 oK, INKS500
1 *. D2 *, D3 *, DU *, AR SRR RAK AR TR
Sk *, X *, X *, o* *,
X PHASE *, NO . ¥ *. NO ¥ *. YES +*¥ SYNTAX *. YES * PUT REMAINING *
*. OR OPTIONS . *-==-=s=->x, INCLUDE o¥==~-<--->x, CATEGORY SHe——memmeDx, oK I SEG, LIST TO
*. o* *. o* *. o* *. X * $SOURCE *
x, ox *, L% *, oK *, ok
*, U x x, * - u* x, .x R AR AR KK KRR
* YES * * NO ¥ N0
| « RRK
L * *
l =>% F1 *
* *
* XKk
. % TNK 160 ¥ INK400 o, INK600O
F1 *, A KKE DR KKK RKRERK E3 *, E4 *, ARAES KRR AR AR KR
x *, * * WX *, oK *, PUT E REC.
.* PRTOR _ *. NO * FETCH PHASE * o *. YES % SYNJ)AX %, YES * AND REMAINING *
%,  CARD LIKE _.*------- > €OLINT * =, GROUP e [oF3 SEemon MODULE TO
*. T o * * *. X *, o* * $WORK *
*, X * * =, ox *, X
*, % A ARk Kk kKRR KK x, % x, % AR R R KKK
* YES | * NO * NO |
R RKE |
* * , I * *
* F1 *x=> I L->% F1 *x
* * * *
KK v R
INK9IBO AT/01/21 l AB/01/A1 X,
ikl R EELEEE L LS 2 F3 *, XK KEFSERKE XRKKRNK
*$OLFR * HRRK P DR AR AR KKK X *, R * *
Hmmewm e e -——— * * o *, NO * * * SET DEFAULT =x
* * *EXIT TO $OLIN1 * *,  EQUATE LHosoo>% C5 *QUTPUT UNIT_ IF *
* ISSUE HALT * * * *. X * * *NONE SPECIFIED *
* * Aotk R AR KKK Kk *, X oK * *
ook R R OR K ROk K kK *, % Rk KRRk K
* YES
*kkk ’
* *
* G1 *=>
* 2 T P
ok l
TNK110 INK250 X INK360 INK657
HRKG T R KKK KK G3 *, Aok koK G Utk ok ok ke okokok AR kK G S Ak kK Kok Kk Rk
o *, * * * *
* READ CARD * «* SYNTAX *. NO * BUILD SEGMENT * * PIND PRINTER *
r==> FROM SYSTN *, OK Kmm * LIST ENTRY * *ROUTINE & SAVE *
* * *.* *.* : : : CYL/SEC ADDR :
EEE I R P S DY R AR AR KRR R HEREA KRR KRR KK
* YES Aok kK
* *
* F1 =
* *
kR
X INK280 INK710
B *, R ROK F] 3  ROKKRK K Rk U R R KRR KK Aok K ] 6 o K KRR
X * * * * *
.* COMMENT *. NO * BUILD SEGMENT * * PUT SEG. LIST * * ALLOCATE *
*. *) B el * LIST ENTRY Kommmeemed ENTRY TO * PRINTER *
* ox ( * * * $SOURCE * * *
*, oE * * * *
*oo0x ok kK Ok KR K ek o ok kR K Ao kK Ak ok kKRR K
®= YES LT
* * kK
* B1 x * *
* * ~>%* G1 *
R * *
a T
v INK659
HRRT ] AR AR AR AK KT SRR AR KR
* *
* PRINT COMMENT =* * FETCH PHASE *
- ON SYSLOG * $OLAF *
* * *
* *
HEREREKK KRR KKK ok kR R ok ko K
KEKRKK SRR R KR KRR

*
: EXIT TO SOLAF :
AREAERKKKKRKR KRR

Chart AO. User Entry Phase 4 ($OLIN3)

Overlay Linkage Editor — Program Organization 29




$OLAR ARMOOO

30

HERRL ] R AR EEERL2EEERE KRR
* * *
* ENTER * * ENTER *
* * * *
ERRERAER AR ERRERRREERRKEE
e
* x
* B2 *=>
* *
P
ARMO60 ¥ o ¥, ARM320
P R BZ *, ERXKRBIRRXK KR RKKE B4 t AXXREBORRKRERKE RN
* * ALL * * .*BELO * *
*GET DATA AREAS * *ELBHENTS OP‘ NO GET NEXT * +«*TO DVERLAY *. YES *ADD TO_OVERLAY *
* FROM PREVIOUS * SORT LIST "“‘-~-->* ELE!ENT FROM *ec-—-ae->x, BEING eKemmmmmeadX LIST *
* PHASE : *.EROCBSSEB. SORT LIST : ‘.gROCBSSBE.' b :
Rk Rk R kR Tx, ox R, R EERERERREKRRERERE
* YES * NO
rax xxx
l * * * *
->* B2 ¥ ~>% B2 *
* * * * ¢
T P
AP/01/A2 ARN360 J*,
AEEARC | ERRRERE R RN c2” s, R R C IR KR
‘ARHOOO 00"&2"l «* ROOT *, * *
Ko cmm .k JUST *, YES *  ADD FETCH *
* BUILD OVERLAY * * COHPLE ED AND.*=~v<-=--=>* ROUTINE ENTRY *
: SEGMENT LIST : *. Vg kl o* : :
AEEEKEERERRERER KKK ‘*. ." EEEEREERRK R R KRR
* NO
<
ARCS10 AP/01/F2 ARN380 ¥,
F e L L] D2 . AR AR D JR ARk KK
*ARP0O0O * +* MOVE =, * *
e eeme——a—— - «*OVERLAYS TO*. YES *SET POINTER TO *
*ASSIGH T0O E!CH * . ADD TO o ¥=~=e-e-<>* FIRST ELEMENT *
MODULE I * *. LIST o* * OF SORT LIST =
* OVERLAY LIST * * * *
P22 23 222 2222 8223 x, % EEREEEREERRRK KEXE
* NO
*Hak
* -
->% B2 *
* *
T
ARC200 AP/01/El ARRO00
FRARKE PR AR
*ARR000 * ARAKEQRRRRRKRRE AERREY RRRRRK AR
....... ————me—— * * *
*B ILD TEXT FOR * * RETURN * * ENTER *
TCH RTN TV'S,* * * - .
FETCH L EREXEEREARKKKKE AERERREREERR R
Pt It
ARC300 AN/01/A1 ARP00O ARRO 10
TRk AR DRk kR Rk AR AR K FY AR REE
*CAN * AARRP 2R AR AR KK M *
A mmmmeem e memen * * . * BUILD OBJECT *
* DO _FINAL * * ENTER * *TEXT FOR_FETCH *
* SEGMENT LIST = * * * ROUTINE *
* * EEEKKERKE KRR RKE *

WRITE
ke o ok ok ok Rk ok R koK ok ok
[}

|

HE ARG ] HRAE AR KK
* CALL PHASE *
* SOLAT *

* *
AEEREKKKK KRN

ARPO70
HERAKGLEE KRR KRN

* ASSIGN *
* ADDRESSES FOR *
* MODULES IN *
: OVERLAY LIST :
ok kRO R KRR R

x
EE L RS SR LRSS L 2]

|

1
AKR020

R KK GY H MK R AKN
* *

* BUILD OBJECT *
*TEXT FCR_FETCH *
* TEBLE *

*
RERKEREERE R KR R KK

ARP 140 v ARROS0
dokok k] Dk ok ok Rk REE XY RRERKR KKK
* ASSIGN * * BUILD OBJECT *
* ADDRESSES FOR * * XT FO *
* EXTONS IN * * TRANSFER *
* OVERLAY LIST : : VECTORS *
* *
Aok Ak KKK KRR Rk KK P P Y

|
i
!

ARR140
v HAR JYERER R KR
EE TR P E P LY * ASSIGN ADD IN *
* * * OVERLAY
: RETURN : *FOR EXTRAS THAT*

AR KK KRR KKK

Chart AP. Overlay Segment List Build (FOLAR)

HEKKKY KERERR KRN
* *
* RETURN *
* *

CEREEY  EKKIEEKK
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FOLMSG
FORR R Y AR AR AR KK
*
* FNTRR *
* *
KA AR KA KK

PSS —

AR AOROKR A RO K KR K
* *
* GFT HALT FROM x*
* WOR¥K ARER TN *
* 10MMON *

AR RO K R RO KK K

Rk ok C ok ok KKKk

* *
* PRINT FRROR *
* MESSAGF *
* *
* * *RR K
Aotk RO ROk R * *
* N2 *x
* *
Kk
|
L | AT/01/A1
"1 *,
.%* FERR _x, Hokokok D 2 kok ok kAR ok ok
. RE%UTRE *. *
*. IMMEDIATF =-==>% FYIT TO $OLFR *
*, TFRM o ¥ *
*, L * ko ok ko ok ok ok
x, %
* NO
AH/01/01

HREKT P RRR KRR KK
* CALL PHASF *
* $OLAH :

A AR KRR KK oK K

@® Chart AR. Error Message Print Phase ($OLMSG)
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Supervisor
LOMMON
Common Area
$OLYNX Load Module
Compiler Access
Method
~ - =~ q
~ ~
~ ~—
~ - -
~ - ~
+ -
\ R
$0OLBO ~
S~
$OLFTP
$OLER
4
- -~ SOLER SOLER
T o
~ -~ ~~
-~ ~
~ -~ |
~
~~

Figure 6. Compiler Entry Storage Map
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% 256 bytes

~ ~
~ - ~ -

SOLAF

SOLAH SOLAR

$OLAJ
$SOLAP
$OLAT
$OLBE

$OLMSG
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Supervisor
LOMMON
Common Area
$OLINK Load Module
Compiler
Access Method
~~ ~
-~ -~ ~
~ ~
-~ ~
Buffers T ~
~ ~
< o ~
T~ q ssRoST™ — | T~
-~ .
1/0 Area =+ L _| Scan Routine ~__
=~ T~ ~ < .
T~ $OLER
Work Area ~ I~ ~ $OL&F
-~ ~
Tt~ - $OLAH N
-~ -~ -~ -
-~ ~
$OLINK $OLAJ
$OLIN1 $OLAP
$OLIN2 SOLAT
$OLIN3 $OLBE
$OLMSG
.J
=~ -~ o
-~ S~
~ —_ -
~ ~ -~
-~
-~ ~
~
= ~~
-~ -~ -

Figure 7. User Entry Storage Map

32

—~ <
~ <
~ - - ~ -
~ —~ —
= -~
$OLBO
$OLAR
~ ~ -
~~
SOLFTP
$OLER
$OLER
-~ ~~
~
=~ ~
~




This section describes the data areas that pass information
between routines of the Overlay Linkage Editor.

OVERLAY LINKAGE EDITOR COMMON
(LOMMON)

The Overlay Linkage Editor common area (Figure 8) passes
control information between the various routines. All of
LOMMON, except for DTFs and 10Bs, is initially set to
zero by $OLINK or SOLYNX.

SEGMENT LIST ENTRIES

The various routines of the Overlay Linkage Edition build
a series of segment lists. These segment lists are built in
the $SOURCE work file (Figure 9). Each entry is 16 bytes
long. The format of entries varies between and within
segment lists depending on the type of entry. See Figures
10 through 14. Because all data fields in the segment list
entries are not used for all types of entries, the column
headed ‘Applies to Segment Type’ indicates which types
of segment list entry will contain the data. Figure 11 lists
all the segment types.

SECTION 3. DATA AREAS
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Routines
Displacement Length that Change
Hex Decimal Label in Bytes Data ($OLxxx) Description
0 0 LODTFW 52 All DTF for SWORK (see note)
34 52 LOIOBW 23 All 10B for SWORK
4B 75 LODTFS 52 All DTF for $SOURCE (see note)
7F 127 LOIOBS 23 All IOB for $SOURCE
96 150 LORTYP 1 ~ YNX, BO R module information
Value  Description
X‘80’ Punch R module
X’40° R module to R1 )
X‘20" R module to R2
X’10 R module to F1
X‘08" R module to F2
X‘04" Replace as a permanent entry
X'02" Permanent entry
X01" R to program pack
X‘00° No R module
97 151 LOOTYP 1 INK, YNX, INT1, O module information
IN3, AT
Value  Description
X80 Punch O module
X‘40° O module to R1
X‘20’ O module to R2
X10° O module to F1
X‘08" O module to F2
X‘04’ No core map
X'02  No cross-reference entry
X’01" O module to program pack
X‘00° No O module
98 152 LOSWT1 1 INK, YNX, AF, Overlay Link Switch 1
IN1, IN2, IN3
Value  Description
X'80" Segment list in $SOURCE
X‘40°  User call
X*’20"  User specified overlays
X’10"  Start control addr set
X‘08"  Groups in segment list
X‘04' Reserved
X‘02’"  Print messages
X'01"  Override 6E halt, Retain-R
specified

Figure 8 (Part 1 of 3). Common Area (LOMMON)
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Routines

Displacement Length that Changé
Hex Decimal Label in Bytes Data ($OLxxx) Description
99 153 LOSWT2 1 AF, AH, AJ, AR, Overlay Link Error Switch
AT, IN1, YNX
Value  Description
X'80"  System Cat called by User
X‘40°  Not used
X‘20°  Anelement in group
is category O through 7
X‘10"  Not used
X‘08"  Entry point not 0 in program
with common
X'04" No find on start control entry
label
X‘02"  Core size in OPTIONS record
or program will not fit
X‘01"  Terminal error
9A 154 LOUSPK 1 INK, YNX, IN1 User pack Q byte
98 1565 LONOVL 1 AP Number of overlays
9C 156 LOPRPK 1 INK, YNX Program pack Q byte
9D 157 LOEND®@ 2 INK, YNX Addr of partition end
9F 159 LOCRSZ 2 AP, YNX, BO Actual exec core size
A1l 161 LORSV1 2 Reserved
A3 163 LOFTBL 2 AR Displacement of OLFT
A5 165 LOAUTO 2 IN3 Relative entry number of auto
segment list
A7 167 LOXREF 2 AF, BE Relative entry number of X-ref
segment list
A9 169 LOSORT 2 AH, BE Relative entry number of sort
‘ segment list
AB 171 LOPRDA 2 INK, YNX Directory addr on prog pack
AB 171 LOOVER 2 AJ, AP, BE Relative entry number of
overlay segment list
AD 173 LOUSDA 2 INK, YNX, IN1 Directory addr on user pack
AD 173 LOLIMT 2 AR, BE Relative entry number of last
delimiter
AF 175 LOWKCS 2 IN3, IN2, INK Relative sector number of next
YNX, AF, AR sector in SWORK
B1 177 LOLQBT 1 INK, YNX, BE | Q-byte of data pack
B2 178 LOLCSB 3 INK, YNX, BE C/S addr of data start
B5 181 LOLHDR 1 INK, YNX, BO Library type Ror O
B6 182 LOLNAM 6 IN1, YNX, IN2, Module name
FTP, BO
BC 188 LOLLCS 2 BO C/S of library entry
BE 190 LOLCAT 1 YNX Overlay category of R
BE 190 LOLTXS 1 BE, BO Number of text records in O
BF 191 LOLLEA 2 INK, YNX, AR, IN1 [ Link edit address
C1 193 LOLRLD 1 BE RLD displacement
C2 194 LOLSCA 2 YNX, IN2, AJ, AR Start control address
Ca 196 LOLCSz 1 INK, YNX, IN1, BO | Execution core size in 1/4K incr

Figure 8 (Part 2 of 3). Common Area (LOMMON)
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These areas

are:

Routines

Displacement Length that Change

Hex Decimal Label in Bytes Data ($OLxxx) Description

C5 197 LOATB1 2 IN1, IN2, AF, BE, Attributes

BO, YNX, AJ

Value  Description
X’8000° Permanent entry
X’4000’ Inquiry
X*2000 Inquiry invoking
X‘1000" Must run dedicated
X‘0800° Requires source
X’0400° Deferred mounting allowed
X'0200" Reserved, must be OFF
X‘0100’ Reserved, must be OFF
X’0080° System input dedication
X’0040’ Checkpoint restart program
X’'0020’ Direct source read
X‘0010" Reserved
X‘0008’ Reserved
X‘0004’ Common
X‘0002" Reserved
X‘0001" Reserved

Cc7 199 LOLLVL 1 IN1, INK, YNX Release level

Cc8 200 LOLTSC 2 YNX, BE Total sector count

CA 202 LOWORK 31 Any Phase work area

E9 233 LOCZER 2 INK, YNX Constant of zero

EB 235 LOCONE 1 INK, YNX Constant of one

EC 236 LOCHFF 2 INK, YNX Constant X'FFFF’

EC 236 LOCM1 2 INK, YNX Constant of minus one

EE 238 LOSCAT 1 AH System category

EF 239 LOPTCS 2 YNX, IN3 C/S addr of printer routine

F1 241 LOERCD 1 AT, AF Error code

F2 242 LOENTR 6 INK, IN1, AH, YNX | Entry point name save area

Note:  Unused portions of the DTFs are used to store load lists of the linkage editor modules.

Routines

Displacement Length that Change

Hex Decimal Label in Bytes Data ($OLxxx) Description

02 02 LOAJ 6 AF Load list SOLAJ
23 35 LOAP 6 AF Load list SOLAP
29 41 LOAR 6 AF Load list SOLAR
40 64 LOAT 6 AF Load list SOLAT
6E 110 LOBE 6 AF Load list SOLBE
74 116 LOBO 6 AF Load list $OLBO

Load List Format

2-byte
1-byte
1-byte
2-byte

Cy!/Sec Addr

No. of Sectors
RLD Displacement
Start Control
Address

Figure 8 (Part 3 of 3). Common Area (LOMMON)
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$SOURCE

Pre-Auto
Segment
List

Auto-link
Segment
List

Cross-Reference
Segment
List

Sort
Segment
List

Overlay
Segment
List

Segment List Entry Types

00
01
02
03
04
05
0B
ocC
oD

OE
OF
FE
FF

Figure 9. Segment Lists in $SOURCE

Module name
Entry point
EXTRN

Weak EXTRN
Global common
Local common
EQUATE entry
Transfer vector
Reference a previous name
or entry point
GROUP entry
CATEGORY entry
Nulled entry

End of segment list

Routine that Applies to
Bytels) Bit(s) Sets Data ($OL xxx) Segment Type
0 0-3 IN3 OE, OF
0 4-7 IN3 OE, OF, 0B
1 IN3 OE
1 IN3 OE
2 AH OE
2-5 IN3 OE, OF
3 7 IN3 OE
6-7 AF OE, OF
6-7 AJ OE
8-9 AF OE, OF
A-F IN3 OE, OF, 0B
A-B AF OE
C-D AJ OE
E-F AF OE

* Segment displacement within $SOURCE.

Figure 10. Pre-Auto Segment List

Description

Reserved

Segment type (see Figure 9)
Group number

Category override number
Work area—original category
Reserved

User area specified for module

Reference number—pointer to
module element in Auto-Link
Segment List™

Reference number—pointer to
lead element in last overlay®
ESL Sequence Number
Module name

Reserved

Module element pointer
(moved from bytes 6 through 7)
Reserved
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Routine that Applies to
Bytel(s) Bit(s) Sets Data ($OL xxx) Segment Type Description
0 0 AF 00 COBOL entry ‘
0 0 AF 01,02, 03,04, 05 Entry point or references an entry point
0 1 AF 02, 03 Resolved to module and/or entry
0 1 AF 00, 01 This module or entry point has an
EXTRN referencing it
0 2 AF 00, 01, 02, 03 Work area must be OFF at phase end
0 2 AJ 00 Used—do not place in tree
0 3 AF 00 Calls a user routine or requires a transfer vector .
0 3 AF 02, 04, 05 Delete this element when compressing list.
0 3 Al 00 Module already placed in root
0 4-7 AF All Segment type (see Figure 9) a
1 AF, AH 00, 01, 02, 03 Category
2-3 AF 00 $WORK address of object code
2-3 AF 01 Entry displacement from start of module
2 AH 00 Number of entry points
3 0 AH 00 Module requires boundary alignment
3 1 AH 00 Module calls a user routine
3 2 AH 00 Module has 1/0 dependency
3 3 AJ 00 Module already in an overlay
3 3 AJ 00 Substructure pointer already built
4.5 AF . 00 Object code length
6-7 AF 00, 01, 02, 03, 04 Reference number—pointer to equal
ESL number in Auto-Link Segment List
8-9 AF 00, 01, 02,03, 04, ESL number
05
A-F AF, INK 00, 01, 02, 03, 04, ESL name
05
A-B AH 00 Reference number—pointer to equal
O type in X-ref segment list
C-D AJ 00 Work area
E-F AH 00 Reserved

The Pre-Auto Segment List is included in this list and will appear
as the first elements in the list.

Figure 11. Auto-Link Segment List




Byte(s) Bit(s) Routine that

sets data ($OLxxx)

AH
AH
AH
AH
AH
AH
AH

W—-o0o0oo0coo
NWN = O

4 AH

5 0 AH

5 0 AH

AH
AH
AH
AH
AH
AH
AH
AH
AH

N OOt oo O O OOl
NoOOooabs, wN =

8-9 AH
A-F AH

Figure 12. Cross-Reference Segment List

Applies to
Segment Type

00, 01, OD
00, 01

00, 01, 0D
00, 01,00
00,01,0D
00,01,0D
00,01

00

00

0D

00
00
00
00
00
01
00,01
00,01
00

00,01,0D
00,01,0D
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Description

Reserved

Reserved

Reserved

Reserved

Segment type (see Figure 9)
Category

Entry point displacement from
start of module

Work area = number of entry
points on original category
Module requires boundary
alignment

Categories make this call a
potential program failure
Module calls a user routine
Module has I/0 dependency
Work area - OFF at end of phase
Work area - OFF at end of phase
No reference made to this module
Same name as module name
Duplicate name

Start control label

Location of object text in
SWORK (X'FFFF'=null text)
ESL number

Module or entry point name
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40

Bytels) Bit(s)

0-3
1

o o

0-3
4-7

N = = OO0

WN =

Wwwww
'P
~

4-5
4-5
6-7
6-7

89
A-B

cD
cD
cD
E-F

E-F

Figure 13. Sort Segment List

Routine that
Sets Data ($OLxxx)

AP
AP

AJ
AJ
AJ
AP
AJ
AP
AJ
AJ
AJ
AP
AJ
AJ
AJ
AP
AJ
AJ
AJ
AJ
AP
AJ
AJ
AJ

AJ
AP

Applies to
Segment Type

ocC
ocC

00,02,04,05,0C
00,02,04,05,0C
00,02
00,0C

00

ocC

00

00

00

00

00

oC
00,04,05
oC

00

02
00,02,04,05
00

ocC

00

02

oC

02,04,05,0C
00

Description

Set of modules already summed
Set of modules contains a boundry
alignment module

Reserved

Segment type (see Figure 9)
Category

Overlay number

Number of entry points this
module

Number of entry points this
overlay

Module requires boundary
alignment

Module calls a user routine
Module has 1/0 dependency
Work area

Reserved

Overlay area used by this set of
modules at execution time
Length of object area associated
with this ESL

Length of object area this
overlay candidate

Reference number - pointer to
equal module

Pointer to module

ESL number

Pointer to module name element
in X-ref list

Pointer to next set of modules in
same overlay

Chain to substructure referencing
this module

Chain to other substructure and
module

Chain to last previous transfer
vector element

Reserved

Boundry alignment adjustment
factor




Bytels) Bit(s)

23
45
45

6-7
6-7

89
A-B
B
C-D
C-D

E-F

Figure 14. Overlay Segment List

Routine that
Sets Data ($OLxxx)

AR
AR
AR
AR
AR
AR
AR

AT
AR

AR

AR

AR

AR

AR

AR

Applies to
Segment Type

02
00,02,04,05
00,02,04,05
00,02,04,05
00,04,05

02

00

00
02

00,02,04,05
00
02
00

02

00,02,04,05

Description

Work area = resolve to transfer
vector

Segment type (see Figure 9)
Overlay Number

Object time address for this ESL
Object time length for this ESL
Corresponding module type ESL
number

Address of module’s first
transfer vector

$WORK location of object text
3-byte RLD object time addr for
this ESL

ESL number

Pointer to equal O-type in X-ref
segment list. FFFF designates
overlay fetch routine

Relative entry point position
Overlay size - first 0 type of
overlay only

Pointer to 0 type entry in sort
list

Reserved
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APAR SUBMISSION

For APAR submission, the following information is
necessary:

o Disk dumps of SWORK and $SOURCE
e Core dump

o Library directory dump of all routines used by the
object program

OVERLAY FETCH ROUTINE

The Overlay Fetch routine is added to the root segment of
every program that has overlays. It is built by routine
SOLAR. When an overlay segment is needed during pro-
gram execution, the Overlay Fetch routine is called. It
fetches overlay segments from access devices and places
them in the overlay regions in main storage. Bits are set
in the overlay fetch table (Figure 15) telling which overlay
region is used.

The Overlay Fetch routine requires three parameters as
input:

1.  Overlay number (one byte)

2. Entry address of the overlay (two bytes)

3. Return address from the overlay (two bytes)

A transfer vector is built for each overlay in an object pro-
gram. Transfer vectors provide input parameters for the
Overlay Fetch routine. Overlay Linkage Editor routine

$OLAR builds transfer vectors. Figure 16 shows the for-
mat of transfer vectors.

SECTION 4. DIAGNOSTIC AIDS

Relative Number of | Core
c/s @ Sectors Load
TEXT Address

RLD | Flag

(1} 1 2 3 4 5 6
Bytes Contents

0-1 — Relative cylinder/start address of the overlay
segment.
This is the number of cylinder/sectors past
the C/S @ of the root segment of the overlay
program as given in the object library
directory entry for the program.

2 — Number of sectors of text in the load
module. (Does not include the number of
related RLD sectors.)

3-4 — Relative main storage start address of where
the overlay segment is to be placed in main
storage by the system loader. (Relative to
the end of the Supervisor address.)

5 — RLD start displacement.

6 — Flag byte — used at execution time by the
root segments Overlay Fetch routine.

X‘80" Overlay in core
X'40’ Non-1/0O calling area
X'20" System area

X'10" 1/0O calling area
X‘OF’ reserved

Figure 15. Overlay Fetch Table Entry Format
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ST OVFRS1,ARR
B OVFR
DC XL1 ‘NN’

Save the return address

Call the Overlay Fetch routine
One byte containing the overlay
number

DC AL2 (entry) Two-byte entry address

Figure 16. Transfer Vector Format

The Overlay Fetch routine checks to see if the requested
overlay segment is already in main storage. If it is, the
routine branches to the entry address of the overlay; if
not, the overlay fetch table entries are checked to see if
they use the same main storage. If they do, the overlay is
flagged as not being in main storage.

After the Overlay Fetch routine checks all entries in the
overlay fetch table, it sets the ‘overlay in core’ bit in the
overlay fetch table entry for the requested overlay. The
Overlay Fetch routine then loads the overlay segment and
branches to its entry address. Figure 17 describes the
Overlay Fetch routine.

Overlay Fetch Table

The overlay fetch table is built by routine SOLAR. It
contains one 7-byte entry for each overlay in the program.
Figure 15 shows the format of an overlay fetch table entry.

How to Find an Overlay

When a process check occurs, the following steps can
determine which overlays are in main storage and where
to find them.

1. Locate the address of the Overlay Fetch routine on
the core usage map of the source listing (Figure 18).

2. Locate the overlay fetch table in the dump. The
overlay fetch table is 115 bytes past the start address
of the Overlay Fetch routine. It can be obtained by
this hex formula: Address of Overlay Fetch routine
+X'73'=overlay fetch table (Figure 19).

3. Mark off every 7-byte entry in the overlay fetch
table until the last entry is reached. The last entry
is X‘FF’ (Figure 19).

4, Number each entry left to right, starting with number
1. Each entry refers to an overlay (Figure 18).

5. Look at the seventh byte in each entry. This is the
flag byte. The first bit will be on for every overlay
in storage at the time of the dump (Figure 19).

6. Compare the numbers you gave the overlays in
storage at the time of the dump with the number of
the overlays in the core usage map (Figure 18). This
gives the names and addresses of the segments within
the overlays which were in storage at the time of the
dump (Figure 19).
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Figure 17. Overlay Fetch Routine
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OVERLAY LINKAGE EDITOR CURE USAGE MAP AND CROSS REFERENCE LIST 01/30/76
START OVERLAY  CATEGORY NAME AND CODE LENGTH REF ERENC ED
ADDRESS NUMBER AREA ENTRY HEXADECIMAL DECIMAL BY
1300 127 MAIN LIeE wsOT— WATINSO MAIN6O

ZQFF/—MO—WU' 0067 103 MAIN MAINSO MAING6O
2566 OVLFRTN 0009, 217

3 Start address of Overlay

Fetch routine

Length of Overlay Fetch
routine including Overlay
Fetch table and transfer
vectors

{ Overlays in main storage

2700 1 U 8 MAINS50 0866 MAIN MAIN6O
270 2 v 9 MAING6O 0842 N MAINSO
3000 3 S 2 $$CSOP 0010 29 MAIN
3010 3 S 2 $$SRBR 0079 121 $scsop
3096 3 S 2 $$SRUA 0026 38 $scsap
308C 3 S 2 $$SROF o0o01C 28 $$CSOP
3008 3 S 2 $3SRTC 001C 28 $$CSOP $$SRDI
3008 DMSRLO
30€E9 DMSRTC $$CSNP
30€EC DMSRER $$CSOP $SSROI
30F4 3 S 2 $$SRMO 0081 129 $$SRBR
3175 3 S 2 $3SR8S8 0043 67 $$SRBR
3188 3 S 2 $$SRLI 0038 SH
3107 DMSRPD $$SRSB
3100 DMSRRD $$SRSB
31F0, 3 S 2 $$SRBP 002F 47 $SSRUA $$SRSB
3000 4 S 3 csol 01C2 450 MAIN MAINSO MAIN6O
304F $CBU02 MAIN MAINS0 MAIN6O
3000 5 S 4 SUBRTN Q0FA 250 MAIN MAIN50 MAIN6O
OL100 I THE TOTAL CORE USEL BY CB1 IS 8192 VECIMAL
OL101 I THE START CONTROL ADDRESS OF THIS MODULE IS 148C.
0L102 I THE NON-NVERLAY CORE SIZE IS 10217 DECIMAL
0L033 W ALL THE ELEMENTS IN A GROUP ARE CATEGORY 0-7
0LO27 W PRUGRAM WILL NOT FIT IN THE CORE SIZE SPECIFIF"
OL104 I TOTAL NUMBER OF LIWRARY SECTORS REQUIRED IS 44

NAME-CB 1 2 PACK=FLF1F14UNIT-F1,RETAIN~T,LIBRARY-0

Figure 18. Core Usage Map and Cross-Reference List
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1 at time of dump (Figure 19)




L4EQ 25F02EDA 2FO4FFCO 8725FU2F 08C20215 2DC0OBTOU 0435C087 24FFL315 C0872634 ¥eeeo

cseeBecsccscsscccceccac®

1500 0N00VCO87 0V00C202 1546LV37 V0V435C0O 87000484 00001415 19D4CICI D5404040 ¥eeoeeeBecasesccsacascace s MAIN *
1520 E6DICIE3 C54009CS C30D609C4 40030014 1532D4C1 CI54040 40E2E3CL DIE340D4 *WRITE RECORD .e..<MAIN START M®
1540 C1C905U3 4u400000 14154304 C1CIVS54U 4040E2E3 CLU9E340 V4CLCYDS C5404000 *AINL  «ceaoMAIN START MAINE .*
1560 G0 0 909000200 00000000 VV020000 00000000 00000000 ¥eecsseccecseccsccsscncccncsccscect

Start of Overlay
Fetch routine

24E0 00 0 VO0JUVO0U 0000000 Q¢ "~~~ =~ =T T oo L
2500 082531C2 022b34C0O B/090+85 35012531 75010102 02 Flag bytes indicating L D - 1
2520 022540C0 87040465 0EI12531 2533¢037 20000002 o Overlays in core *eee tecsescacacancss$CBOOO *
2540 E6UJCIES C540L4C9 E2024040 40000014 25525BC3. C2F IFUFU 40CSETCY E3404040 *WRITE DISK  .....$CB000 EXIT #
256U 40404040 404JB401 25C6C201 25667404 60740264 740314C2 0226266C 0270027C * cesFBuesascBaceaccBeoaBeasdt
2580 0771D02U2 6C 16026F 5FO07T1L72 DOILLIFB3 B006F210 286C003A 0674024E 02027389 #eiKeXeaoooooaansae2eoBacacatKenok
2540 6006F210 03BBBU06 £2020/B0 FFOJOVOL 39C20225 EEBAB006 C0B870004 40750864 - - " -

1
25C0 75046CC2 01047802 02151435 10250627 08010100 04300000 o]lzuuoe 27000690 «——Overlay Fetch Table  <cce-..®

I | |4 |5 l r——
25E0 %0550927 00421 3() sE033000 LF60PUYL_023000C2 E 2301 3000QFA20} FH34082% cssecscsesac®

2600 LOCUBTZS 660!2700'3"0’42‘500 C0372566 0227043« 0825D0C0 87256603 30043403 —Transfer Vectors cevesscccce®

2620 250uC087 25060430 O\)I")’OUGZS D0C0872% 660#306{[36032500‘60872566 05300(‘; ¥eesecseccsssscccsassccccccasccce?
2640 OE048040 BULB0EUT 04093202 25020409 02040A0F 19193080 30803080 80BOBOFE ¥eeeeeascscssccecvenscssscccscccc®
2660 B808UB0d0 80803080 dU304U30 40303080 80808080 80303804 040A0909 020BL9FE ¥eeeassescssnccscssaccecssscsvecnce®
2630 Start address Of +04 03040403 04040304 0403FFL2 D9404040 ¥.0/ececcescsccsccsssscencsecssh *
26A0 Overlav r‘umber 1 340 40CHDSE3 DYIE8B40DT 06CIV5E3 40C9E240 * -0L042 T ENTRY POINT IS *
26C0 (from F'gure 18) >D9 D6H40CIVS 4UC140U4 VO6C4E4D3 C540E6C9 *NOT RELATIVE ZERO IN A MODULE WI*
26E0 LB4OUCS DODAUGUO UDAH4U4Y 410404040 40404040 40404040 40404040 40404040 *TH COMMON. *
2700 34082709 CO87201lE 14E20009 00000000 00000000 0VUVV0VOL 00003000 00000000 ¥eceeeeceeSenceccsccccccnconcnsce®

Figure 19 (Part 1 of 2). Sample Core Dump
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2ECY CO0V0HQ0 DVYYOOUVUO LYYYIYIY VIVIV00 20000000

2FF0 0UV0485L¢ ULZ2EEF34 012905C0O 3728t0CO RT24FF27

2FO0U 87000445 CU3714ET L2022r4D CO87U00+ B5CV8T26

2F20 D4CLCYU> F>F04UE2 E3CLUYE3 +DCLFS5F) 40404040

2F40 C505C440 CLF5F040 4u404040 40300014 2F5204C1

2Fh0 FS5HU4J40 40400304 8IOBOBIFE 30308080 8080808V

2F30 04y "7 7 V4030404 03040403

4, Start address Of F4 F240E 340 40CH5N5E3
Lrco osd OVerlay number 4
.4 (from Figure 18)

T 04
2FAQ 40
40E9C5D9 D640CIDE
2FE0 0 40404040 40404

3000 F237065u (3C2FUF0 F134u430 7620230

waF20112

372e 0439

307400CC 37000000

3020 B5020134 02304E75 02004UFF

3040 01G0C202 30A9CO87 VV0485CY 0830762

3060 02020375 Olul34ul 30722001

3080 FCFL40C5S O5C3CHD9 4u404040 40404040 00001430

3)A0 D940S3C3 C2FJFOF2 40000014 3VAES58C3 C2FOFOF1

30C0 40499000V QuUI0NLUY YUI0VI0V UYODVVUDIV 00UVO0OVY

30FE0 00UUUAWLY 0CUNGUUG VUGIUYYNY VINVLIOU 000V0VOU

XR1 XR2 PSR

2EEF  2F13 0001l 0428 037F 1t6e0 13A0 1E20

TRANWSIENT AREA

Q100 F2BTO5E2 E3D6D07U6 3401132CB 3408U2CF 34020353
Ul13 00BBO458 35020358 B340VUHI BOOOLIL0 028889CY
U130 F21JC235 01201189 €0008320 OUF2100A 78301379

0148 02537430 163C%003 FFHOCA203 FEO3FFCO 87020035

Figure 19 (Part 2 of 2). Sample Core Dump

LPIAR LPDAR MPTAR MRDAR MPCAR UFCR

OF73

00003000
15C08726
2926082E
D000142F
CIDSFSFO
80808080
04040304

09EB840DT

0000C€ 202
342F1AC2
0A000000
3904C1C9
40CS05E3
56090404
0403FF12

DoCIDSE3

Entry point of

21437502
02309000
00270890
955BC 32
4040CSE7
00020000

00u09 000

DFOR

3200

Cu8T70004
00330100
8016C090

01001170

¢ overlay number 4 104040
(from Figure 18)

00E20203
87000485
0014307C
FOFOF 140
C9E 34040
00900000

00000000

iaR2 A

5F04 5

2F18C087 ¥ieeosescsceccsccccccccccccBoccce®
022F34C0 ¥eeoBecooseoccescccescsccecccBeacc®
00142F20 ¥eeeeooeXBooessossecccccecocscccs¥
U5F5F040 *MAINS0 START AS0 esseeMAINSO *
C5D940C3 *END AS50 eseeeMAINSO ENTER C*
04020402 *50 sescecscccscsscccscsnccccccc®
09404040 ¥eeeeesscccsccssccsccncsssscsl *
40C9t 240 * -0L042 T ENTRY POINT IS *

-0E6CY *NOT RELATIVE ZERD IN A MODULE Wli*

*TH COMMON. *

'30200 ¥2.43CB00lece cBecscccccccccKonoao®
V2010284 FeeeseotaceceeleccocKeoooeSecKeoo®
35013076 ¥eeBeccooosccecccersacBrcnsccccacack
5B8C3C2F0 ¥Keeoovasosooscascsccancacead$CBO*
C50503C5 %01 ENTER ceess$CBO0L ENTE#*
40404040 *R $CB002 .....$CB001 EXIT *
00000000 ¥  ceeccccscssccccscsccccescccccc?
00000000 ¥eeeseensensscssesssccccssscccacce®

RR2 XR1-2 XR2-2 PSR2
FLA 5F10 0563 0004

*2.45T0Pccececcvccscccsccet®
$eeeseesee csscceccscccse¥
#2.Bececcccccsleccccccncc?®

Teeeoes ssecencacccccsce




MESSAGES

, The Overlay Linkage Editor issues informational messages
' and error messages. Figure 20 lists these message numbers
with the routines that issue them. For a full explanation of
these messages, see /BM System/3 Overlay Linkage Editor
Reference Manual, GC21-7561.

Message Number Issued by Rdutine
OLO16 W SOLAT
oLo21 T SOLAF
oLo22 T $OLAF
OL025 T $OLAT
OL026 T $OLAT
OoLo27 wW $OLAT
OLO029 W $OLAT
OoLe3t1 W SOLAT
oLo32w $OLAF
OL033 W SOLAT
OoL034 W SOLAF
OLO035 T SOLAT
OLO36 W SOLAT
oL038 T SOLAF

' oLo42T SOLAT
OoL100 | SOLAT
oL1011 SOLAT
QL1021 SOLAT
oL103 1| $0LBO
OL104 | $OLBO

Figure 20. Message Numbers with Issuing Routine
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PART II
CHECKPOINT/RESTART

Checkpoint/Restart 51




Checkpoint/Restart enables the user to restart a check-
pointed program from the last checkpoint taken, provided
no intervening program executions take place.
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SECTION 1. INTRODUCTION

OPERATING CHARACTERISTICS

Checkpoint/Restart depends on the System/3 SCP Program-
ming support and the Overlay Linkage Editor support of
the OPTIONS statement.

Checkpoint/Restart requires that the system IPL pack
scheduler workarea contain the additional tracks for a
Roll-in/Roll-out area. This area is available if either the
inquiry capability or the Checkpoint/Restart feature is
included at system generation time.
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Checkpoint/Restart enables the user to restart a check-
pointed program. Checkpoint is a means of recording

the status of a problem program at certain intervals
(checkpoints). After an error occurs, Restart can resume
execution of a checkpointed program from the last check-
point before the error. Restart is not allowed after a
controlled cancel or normal end of job.

CHECKPOINT

Figure 21 shows an overview of Checkpoint. (An opera-
tional diagram legend is included.) Figure 22 is the
storage map.

$$STKP (Checkpoint - Main Load) is entered from the
supervisor as a result of a find and fetch request. Before
a checkpoint can be made, $$STKP awaits completion of
all pending non-tape 1/0 operations. Upon completion,
$$STKP then gives control to $$STKQ (Checkpoint-
Quiesce Magnetic Tape 1/0) if tapes are used; otherwise,
control goes to $$STKR (Checkpoint-Problem Program
and SWA Load) to de-activate the checkpoint area and
save the SWA and checkpointed program on disk.
$$STKT (Checkpoint-Final Load) can be called to store
the checkpoint information, then restore the check-
pointed program and re-activate the checkpoint area. At
this time the checkpointed program is given control to
continue processing.

If errors occur, control returns to the checkpointed pro-
gram with a completion code of X'41’. If an unrecover-
able disk error occurs, control passes to the end-of-job
transient, $$SPEJ.

The position of tapes can be saved only if the tapes were
opened and allocated by SCP support. Checkpoint
modules use fields NPSCHA (set by ALLOCATE) and
NPDTF@ (set by OPEN) in the program level 1 communi-
cation region (N1TCOMN) to determine if tapes are used
by the program and to save the following information
from the DTFs:

— Q-code
— SWA Format 1 (F1) numbers

— Current block count

SECTION 2. PROGRAM ORGANIZATION

This information is used by RESTART to reposition the
tapes. Checkpoint/Restart cannot reposition BTAM
tape files or files accessed directly via tape 10S.

CHECKPOINT LINKAGE

To use Checkpoint, the checkpoint attribute (bit 1 of
the second attribute byte) must be set in the object
library directory entry for the program to be check-
pointed. This attribute is set from the information in
the object deck header card if the program is put in the
object library by the Library Maintenance program.
The checkpoint attribute is mutually exclusive with the
inquiry invoking attribute.

To call Checkpoint, the following linkage convention is
required:

LA FDPARM,2 Pointer to find para-
meter list

B NCENTR General entry

DC XL1'81’ Find

CLI 0(,2),c'0’ $$STKP FOUND?

BE ERRTN NO, GO TO USER
ERROR RTN

MVC CS,1(2,2) Set up C/S for fetch

B NCENTR General entry
DC XL1'80° Fetch
CS DC CL200’ C/S of $$STKP from

object library into
transient area

DC XL1'02" (three sectors)

B CONTIN Return from $$STKP

DS XL1 Completion code

RESTRT EQU * Restart entry point
(Any setup/reposi-
tioning necessary to
continue after
RESTART)
FDPARM EQU * Find parameter list

DC CL7'0$$STKP’ Object module $$STKP

DC CL1'S' On system pack

DS CL4

Checkpoint/Restart — Program Organization 55
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Linkage to Checkpoint is achieved by branching to the resi-
dent general entry routine, NENTRY, through the resident
communication vector NCENTR. (NENTRY is documented
in the /BM System/3 Disk Systems System Control Program
Logic Manual, SY21-0502, for Models 6 and 10, or /IBM
System/3 Model 12 System Control Program Logic Manual,
SY21-0046.) This branch must be followed by a constant
value, called the request indicator byte (R1B), identifying
the Find transient, $$SPFN. $$SPFN finds Checkpoint,
using the find parameter list (FDPARM). The C/S address
is set up for a fetch, and another branch is made to NENTRY
with a RIB for requesting $8STKP. This is followed by the
C/S address of the $$STKP and the module size (three
sectors).

Data Movement
Control Flow

Formal Phase Name
(same as microfiche)

1

The completion code should be checked to ensure that a
valid checkpoint occurred. The checkpoint is ignored if an
1/0 error is outstanding on any of the supported and
allocated devices. Valid return codes are X'40’ (checkpoint
taken) and X'41’ (checkpoint ignored).

—
)

Flowchart Identification
l/Eniry Point
Y

$$SMPL

Functions

Branches ¢ If// END
Input Data Areas ——— COMMON
Output Data Areas MACOUT

Routines Called ———— | $$SGSUB AB

Chart MC —

Descriptive Phase Name — | Sample Job-Phase One
® Reads user-modified input cards, one at a time

——————————— External Routines = — — — — — — — — —

Subroutine Flowchart ldentification
Chart ID — Routine is in this manual.

1 — Routine is in /IBM System/3 Disk Systems System
Control Program Logic Manual, SY21-0502 (for
Model 10) or /IBM System/3 Model 12 System
Control Program Logic Manual, SY21-0046.

2 — Routine is in /IBM System/3 Disk Systems Data
Management and Input/Output Supervisor Logic
Manual, SY21-0512 (for Model 10) or /1BM
System/3 Model 12 System Control Program
Logic Manual, SY21-0046.

Entry Point START

Substitute Processor

(Next Phase)

Figure 21 (Part 1 of 5). Checkpoint Operational Diagram Legend
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START . Enter from supervisor
Result of find and fetch request

$$STKP Chart BA Entry Point $$STKP
Checkpoint - Main Load

® Awaits completion of all non-tape pending 1/O operations
for the program level

® Loads $$STKR (Checkpoint - Problem Program and SWA Load)

& |f tape is used, loads $$STKQ (Checkpoint - Quiesce Magnetic
Tape 1/0)

Exits to
$$STKQ

. Exits to
¢ If an unrecoverable disk e —
rror occurs ( $$SPEJ )

R heck-
¢ If errors occur, sets completion code X'41’ EEEEEEE—————— C e't urns to ¢ eD
pointed program

:> CONFIG in SWA :> NCPL1
<: NCSTOR in NCPL1 Volume label on

system pack

———————— External Routines — — — — — — —
Disk 10S 2 For read, write, and wait
Halt/Syslog 1 To indicate checkpoint ignored
$$STNQ 1 Wait on program level 2 interlock
$$STKR

Figure 21 (Part 2 of 5). Checkpoint Operational Diagram Legend
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$$STKQ Chart BB Entry Point $$STKQ
Checkpoint-Quiesce Magnetic Tape I/0

® Awaits completion of all pending magnetic tape 1/0 operations
for the program level

® Loads $$STKR (Checkpoint-Problem Program and SWA Load)

:> N1COMN :> Opened DTFs (Tape)
:> NCPL1 ¢ Tape information in NCSTOR

———————— External Routines — — — — — — —

Tape 10S *2 Wait
Halt/Syslog *1 To indicate checkpoint ignored

¢ If errors occur, sets completion code X‘41’ —

$$STKR

Figure 21 (Part 3 of 5). Checkpoint Operational Diagram Legend

Returns to
checkpointed
program




$$STKR Chart BC Entry Point $$STKR
Checkpoint - Problem Program and SWA Load

® De-activates the checkpoint area

® Writes the checkpointed program region onto disk
® Saves the SWA for the program level

® Saves tape information passed to NCSTOR

® Load $$STKT (Checkpoint - Final Load)

4 |If an unrecoverable disk error occurs

Disk I0OS *2  For read, write, and wait

SWA N1COMN
Volume label < O Table of entries
on system pack

Exits to
$$SPEJ

$$STKT

Figure 21 (Part 4 of 5). Checkpoint Operational Diagram Legend
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$$STKT Chart BD Entry Point $$STKT
Checkpoint - Final Load

® Stores information about system and program status
for each of the following data areas:
— Print chain image

Printer page size

Scheduler/data management switches

Volume labels

Program level communication region (N1COMN)

Tape repositioning information

® Activates the checkpoint area
® Restores user program that was overlaid as work area
® Passes control to checkpoint program

4 If an unrecoverable disk error occurs

I > NCPL1 I >N1COMN I > Volume labels
Volume label < 0
on system pack

Table of entries

———————— External Routinegs — — — — — —
Disk 10S *2 For read, write, and wait
Halt/Syslog  *1 To indicate checkpoint accepted

Return to checkpointed
program with completion
code X'40’

Figure 21 (Part 5 of 5). Checkpoint Operational Diagram Legend

Exits to
$$SPEJ




X'00’

X'0100°

EOS (end of
supervisor)

Figure 22. Main Storage Map Showing Transient Area and User Storage Needed by Checkpoint

r-————-—————7

| |
| Transient Area |

User Storage™ (used and restored during
a checkpoint)

Program Level 1 Only

*Note: User's program must be at least 1K since
this is the minimum work area required.
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* A5 %eon
* *
P
o
$$sTRP LAST1 3" s, “oogéttllutlttttt‘tt QUIEéB'tlS‘ttttt‘t#t
HERKLPRREERRRER enw .* ANY _*, * -
* * * «* IOBS POB *, YES *REFORMAT QUEUE ‘ *SAVE NFCO SE"SB‘
* ENTER * * A3 *---->%, PROG LEV S e e d "ITH PROG LEV!L‘ * BYTES *
* * *, 1 .' 1*'s 10 1sT
P s ., o * *
., P T T AERERERRRRRRERR R
* NO
. S >
SSSTKP ¥ WAITD SEE “OTB 2 PASCRT BA/02/A4
FERERBIERRRREREER NOTE 1: . R abadd: AAb il :;;E;ggttttttltt:
* *
» PSAVB RETUEN =* SEE IBM SYSTEM/3 DISK SYSTEM ..l lzgééglkl *.‘ : 'DIOD:{TDISK‘ : ‘----a;-;;g---~-t
* * . P St - *
4 POIFT ADDRESS % CONTROL PROGRAM LOGIC MANUAL, **,, . ** b r choediEyr -
Trrereasrararrrre 5¥21-0502 (FOR MODELS & AND '.t " b S i R 1132 S
10) OR IBM SYSTEM/3 MODEL 12 T
“".‘ SYSTEM CONTROL PROGRAM LOGIC
* C1 *x=> MANUAL, SY21-0046
* * (ommmm—
EaEE
CHECK NONE L SBNPLG .*.
EERRACIERRERERRRN .. ., TeRRRCSeRErraaesy
* * NOTE 2: _t -, . *, *
* SAVE GENERAL * " DUAL *. NO * GOOD *, * SETUP TO CALL *
* " REGISTERS  * SEE IBM SYSTEM/3 DISK SYSTEM 4] pRIVE S444 _.%=-=~ L---%. COMPLETION _.* = " s$sTRQ
: : DATA MANAGEMENT AND INPUT/ ‘-. ‘.‘ ‘..l ‘.‘ : :
Py Y OUTPUT SUPERVISOR LOGIC “a, o Tw, % EEEREERRERA AR TR
MANUAL, SY21-0512 (FOR MODELS * YES LI
6 AND 10) OR IBM SYSTEM/3 l
MODEL 12 SYSTEM CONTROL PRO- ~>% 85 %
. GRAM LOGIC MANUAL, SY21-0046 . bbb dd
D1 el 37 e,
¥ *, «* BOTH =*.
YES .* PROGRAM NO .* SUEUES *,
-, LEVEL 2 --=%, REFORMATTED .*
*, . *, R
., o . .*
. .x . ¥
xxw «"NO = YES
* *
*® KS * P T p——
* *
xen
%o D1544S %,
E ., ERRRXEQeREERRRERS 3" T, SRERKEGEESRRRRRES
.* PROG _*. . .® D1 %, .
+* LEVEL 2 =, YES *RESTORE GE“BRIL‘ «*PRESENT AND*., YES ' POINT TO 5445 =
*. INTERLOCKED .%=--=---->%  REGISTERS . Ae—memeen QUEUE mamny
*. o* * *, CHECKED .* L
*, .. P - ., o - P
. o EERRERRRRRREERRRN ., % P T T T
=" NO *"NO s
. -
* H1 =
* *
xax
LOCK1 SEE NOTE 1 D25445 ¥, DX BA/02/A1 CONTIN SEE NOTE 1
EERERP IR RN A # b d bbb it F3° =, EERRAPY EERRERRR RS FeerpSasertanees
‘I“TBRLOCK PROG ' * & NCENTR * +* D2 *, ‘DISKIO * *
EVEL_1 * *INTERLOGKNGH » .*PRESENT AND*. NO Moo memek * NCENTR LOAD' t
-pnzpnkz ‘108 10 * * *RTN-SSSTRQ * = . Iw------->¥READ PARTITION * * *  geSTRQ
RD/NWR DISK : : : W/REFRESH * * ‘..CHBCKBD'.' ‘IDX SCT! S'l: : : : :
ertraeanannnrnn D R EEERERRERREERRRES EERERRERKEEREERRE
«"yes
- ->
NEXDRV BASEd GETNXT
TenaGlasEraseart EEREXG2ATRRERRRRN AEEXRGIRERARRRR AN TERRRGURERREERRRE
* * * * ERRAGSRERERE RS R
' POINT TO _S4ua4 = ®= SAVE RETURN * POINT TO NEXT = ‘TBST ALLOCATED * *EXIT TO $SSTKQ *
* IOB QUEUE : 'POIHT R!GISTERS' : QUEUE * DEVICES : * :
* - * » * - ERRRRERERRARERE
ARERERRREE R ERRRE b OPPPPPP D T T PP EREERRRERRERRRRRE
xEEE RN xRS
* » * - * .
* H1 *=> ->% C1 * ->% H1 *
* - - * - *
L s rane
ONDRVE PBSYTS ok, ROR BA/02/A4
Feeernieresracas e ., EEEERHS R Ak kXA DR
. *. *JPCNTR *
'LOAD ADDRESS or- T ANY e YE Moo eeaee ook
FIRST IOB ON *.  ERRORS -->% UPDATE *
‘ QUEUE ‘ ‘.' . A : CHECKPOINT :
REEEREERERRRRERR R “a, ox 1 ERRRRRREREERRRERE
*"NO *hak
renn ek *
* * 1 = * HS =
* J1 %> ~>% AS * *
* * xRk
] xnx
PRGQUE o %, o, OURS . STFRST SEE NOTE 1
J1 *. J2 *., J3 * t-utcauttttttttut EETE LA G L e
*, o* *, o * = * % NCENTR * x
. LAST *, .* I0B IN *,. YES * 1sT *. NO ‘ STORE ADDR_AS ‘ * x CO NT
- IOB_ON B it >*, PROG LEVEL . *------==>%, ADDR BEEN [ #=c-====-- >*FIRST ON QUEUE = * *HALT/SYSLOG* *
QUEUE .* ‘.‘ 1 .-‘ *, SAVED ..‘ : : * *§/ REFRESH * *
. ° “e, ux R ERRRRERERRRRRER KR TR RR R KRR
* YES * NO * YES
s
* *
1 * K5 *->
xan Cmmmmm e ———emm—m——————— *
* - anxn
* A3 * NTOURS DCHAIN ERROR1
M * bbbt Al it T T S L T e T
xxn * * * ERRRKG KR RR R KRS
* POINT TO NEXT * *DE-QUEUE ENTRY * *
: IOB ON QUEUE : :PRO IOB QUEUE : : RETURN TO: :
* - * * EERKERKRERRKERE
AR RRRRR R AERRERRRRRRRR R KRR CHECKPOINT
PROGRAM
Lt i bbb W/ COMPLETION
* * * CODE X*'u1*/
->% J1 * ->% J1 %
* M * M
L 1] LR 2]

Chart BA (Part 1 of 2). Checkpoint — Main Load ($$STKP)
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DISKIO UPCNTR

SEERLVEREREEERE EerRpl sRRRRRRES

-
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Chart BA (Part 2 of 2). Checkpoint — Main Load ($$STKP)
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Chart BB. Checkpoint — Quiesce Magnetic Tape 1/0 ($$STKQ)
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Chart BC. Checkpoint — Problem Program and SWA Load ($$STKR)
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Chart BD (Part 1 of 2). Checkpoint — Final Load ($$STKT)




TBNTRY
EELESREL L 22 22
-
* ENTFR .
- *
EEERRREEEEERRER

Lahadd RREAE LT AL L 1Y
* *
* SAVE RETORN =
*POINT TO INLINE®
: CODE & XR1 :
ERRRRRRREEREERE R

EEERRC 1R R R Rk E %
* *

* SHIFT TABLE *
* ENTRIES *
b *
* *
SERERRRERERR AR R R

SEEERD I REE AR AR RS S
* -
MOVE ENTRY TO *

TABLE :

* %a

- -
SRR RE LR REEE S

EEREEP ISR EEEE S
*

* POINT XR1 TO
: NEXT ENTRY

[ XXX

*
EERREREERERERR RN

AEREPIEERRRERRE

*
: RETURN TO NSI :
RS EERRERRRRE

RDVOLB
AR P2 RRBARRER
* -
* ENTER .
* -
P T T T

EEREEBLREERERERER
* *

* SAVE RETURN =*
*POINT TO INLINE*
* CODE *

* -
Rk rRRkErEkE

STVOLQ BD/02/AU
AEEERCIRERRRRERRE

*DISKIO *
Keeeccomcnanacael

*READ UNIT'S VOL*
* LABEL *

EEEEEREERERAREEER

AERREDIRRRARERERE
* *
*SETUP VOL LABEL*
* FOR TABLE *
: X'Q-BYTE' :
AERRERRRRERERRRRE

BD/02/A1
ERRREEIARBEERRES
*TBNTRY

Veopeencsecaconal
* MAKE ENTRY IN *
* TABLE *

FEREERERREERRRERR

A
=
*

EREEFPRERRRRERE
* *

: RETURN TO NSI :
AR RRRER RN

NOTE 1:

SEE IBM SYSTEM/3 DISK SYSTEM
CONTROL PROGRAM LOGIC MANUAL,
SY21-0502 (FOR MODELS 6 AND
10) OR IBM SYSTEM/3 MODEL 12
SYSTEM CONTROL PROGRAM LOGIC
MANUAL, SY21-0046

NOTE 2:

SEE IBM SYSTEM/3 DISK SYSTEM
DATA MANAGEMENT AND INPUT/
OUTPUT SUPERVISOR LOGIC
MANUAL, SY21-0512 (FOR MODELS
6 AND 10) OR IBM SYSTEM/3
MODEL 12 SYSTEM CONTROL PRO-
GRAM LOGIC MANUAL, SY21-0046

Chart BD (Part 2 of 2). Checkpoint — Final Load ($$STKT)
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RESTART

Figure 23 shows an overview of Restart. (An operational
diagram legend is shown in Figure 21.) A storage map is
given in Figure 24.

$$RSTR (Restart - Main Load) is entered from the Super-
visor as a result of // LOAD $$RSTR OCL statements. It
checks for an active checkpoint and available storage.
$$RSTR restores the SWA from the checkpoint disk area
back to the system disk area. It also assures that the
correct disks or tapes are mounted and cards or tapes are
repositioned for any allocated and supported card de-
vices (except 1442) or tape devices.

If tapes are used, the files are repositioned to the block

" following the last block processed at the last checkpoint,
provided the same reel is mounted. The filename and the
tape drive are logged for each tape drive being processed
to give the operator the opportunity to verify that the
correct reel is mounted. Standard labeled tapes are checked
to verify that the file label and volume sequence number
match the reels being processed at the last accepted
checkpoint. The nonstandard or unlabeled tapes are not
verified.

Basic access method files or direct calls to tape 10S are
the responsibility of the user and no repositioning or
label checking is done.

Once this is done, $$STKV (Restart - Problem Program
and Final Load) is loaded.

$$STKV restores NTCOMN and passes control to the
checkpointed program. The restart entry point is at
the last checkpoint taken.

If an immediate cancel or an unrecoverable disk error
should occur, control is passed to the end-of-job tran-
sient, $$SPEJ.

RESTART LINKAGE

To continue execution of the interrupted job at the last
checkpoint the user must submit the following OCL state-
ments to load Restart:

// LOAD $$RSTR,unit
// RUN

The LOAD statement identifies the program to be run and
indicates the disk on which it is located. For Restart, the
unit must be the system IPL pack containing the checkpoint
file to be restarted. The RUN statement indicates the end
of the OCL statements, and the system runs the program.
To guarantee the required minimum size for program

level 2 (which must allow 5K for Restart in program level 1),
a PARTITION statement may be required. Also, to re-
establish the log device, a LOG statement may be required.
For more information on these OCL statements, see /BM
System/3 Model 10 Disk System Operation Control
Language and Disk Utilities Reference Manual, GC21-7512,
or IBM System/3 Model 12 User’s Guide, GC21-5142.




START .
Enter from Supervisor
Result of // LOAD $$RSTR OCL
$SRSTR Chart BE Entry Point $$RSTR
Restart - Main Load

Checks for active checkpoint
® Checks for available storage

® Restores SWA from checkpoint disk area back to system disk
area storage

® Repositions cards in supported and allocated card devices
(except 1442)

® Determines if correct disk packs are mounted

® Determines if correct tapes are mounted and repositions

the tapes
® Loads $$STKV (Restart - Problem Program and Final Load)
¢

: Exits to
If an unrecoverable disk error occurs $$SPEJ
i Table of entries | > Checkpoint save

area on disk

| Checkpoint SWA disk storage area

SWA < O N1COMN

A

Halt/Syslog *1 To setup for restart, to reposition
cards, and to issue halt for incorrect
disk packs or tapes mounted

Disk 10S *2 For read, write, and wait
Basic Tape *2 For read, rewind, forward space
Access Method file or block, and wait

$$STKV

Figure 23 (Part 1 of 2). Restart Operational Diagram
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$$STKV Chart BF Entry Point $$STKV
Restart - Problem Program and Final Load

o Restores NTCOMN
o Restores the checkpointed program
e Passes control to the restored checkpointed program

€ |f immediate cancel and unrecoverable disk error occur

| > Checkpoint save area on disk

Disk 10S *2 For read, write, and wait

——————— External Routines — == — — — — —f

To checkpointed program
at restart entry point

Figure 23 (Part 2 of 2). Restart Operational Diagram
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X‘00’

X'0100’

EOS (End
of supervisor)

EOS+5K

—r———————— ——— ]
I I
: I
|
| Transient Area |
| |
| |
b o — _l
$$RSTR
$$BTAM*
$SRSTT
$$RSTS

(buffer area only, no
flowchart)

Load
Module
$$RSTR

*See /BM System/3 Disk
Systems Data Manage-
ment and Input/Output
Supervisor Logic Manual,
SY21-0512 (for Model
10) or /BM System/3
Model 12 System Con-
trol Program Logic
Manual, SY21-0046.

Figure 24. Main Storage Map Showing Transient Area and User Storage Needed by Restart




For a description of the following data areas, refer to /BM
System/3 Disk Systems System Control Program Logic
Manual, SY21-0502 (for Model 10) or /1BM System/3 Model
12 System Control Program Logic Manual, SY21-0046.

e Configuration record (CONFIG) in the scheduler work
area

e Program level communications region (N1COMN)
o System communication region (NCPL1)

e Volume labels

TABLE OF ENTRIES

Checkpoint saves pointers to the saved data at each check-
point taken in a table of entries. Restart uses this saved
data to resume execution of a program at the last check-
point. The address of the disk area in which the table of
entries is located is contained in field NCRCSS in the
system communication region. The format of the table of
entries is shown in Figure 25. The possible entries are
shown in Figure 26.
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SECTION 3. DATA AREA FORMATS

Volume Label

The volume label of the system pack contains information
about the checkpoint stored on the pack. The data is
saved at:

Decimal Disp Meaning
185 Bit 0 = 1 Active checkpoint
186 Number of last checkpoint

request (01-99)

Entry Disk Address Displacement Length -1 Storage Location
ID* Whare Stored into Sector of Data for Restore
(c/s/#) :
Number 1 3 2 1 2
of Bytes
*The following entry IDs may be used:
X’10" — Storage information
X’20" — Object program
X‘40° — Checkpoint parameter list
X‘C1" — 5445 or 3340 main data area drive 1
X'C9’ — 5445 or 3340 main data area drive 2
X‘A1" — 5444 removable 1
X‘B1’ — 5444 removable 2 or 5444 simulation area —

D2B
X'B9’ — 5444 simulation area — D2A

Figure 25. Table of Entries

Checkpoint/Restart — Data Area Formats 77
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The entries not required if missing are not in sector and other entries are shifted left and appear in

78

Figure 26. Possible Table Entries

order given.
Required 1 3 2 1 2
YES 10|CS# Displacement LNG-1 Program LNG depends on
into sector of Prog Communication dedicated or DPF
Comm @ (NCCOMN) System
Region
YES 10 |CS# Displacement 0 SCH/D.M.
into sector 5445 Switches
@ (NCSMV3)
YES 10|CS# Displacement 0 SCH/D.M.
into sector 5444 Switches
@ (NCSMV1)
YES 10(CS# Displacement 1 Printer Page
into sector Size @
(NCRPSZ2)
NO Ci|CS# Displacement 5 N/A
into sector
NO CO|CS# Displacement 5 N/A
into sector
NO A1|CS# Displacement 5 N/A
into sector
NO B9 |CS# Displacement 5 N/A
into sector
NO B1|[CS# Displacement 5 N/A
into sector
NO 10 |CS# Displacement LNG-1 Chain Image
into sector of Chain | @
Image (NCHIMG+119)
(119)
YES 40(CS# Displacement 09 N/A MFCU status, ARR, XR1, XR2,
into sector MFCU Print Data Register.
YES 40 |CS # Displacement 15 N/A Tape Repositioning
into sector Information *
YES 20|CS# N/A N/A Program
Level 1
Start @
*The saved data for tape is 16 bytes, as follows:
Number 1 1 2 1 1 2 1 1 2 1 1 2
60 i‘:VA Current | 68 IS::VA Current | 70 'S:\?IA Current |78 'S:‘:VA Current
T1 Number Block # | T2 Number Block # | T3 Number Block # | T4 Number Block #
The entries are left adjusted and any entries not required are X'00’. The entries are not necessarily in this order.




APAR SUBMISSION

For APAR submission, the following information is
necessary:

Contents of IAR and ARR.
Full core dump including the transient area.

Disk dump of the checkpoint area. The C/S/No.
of sectors can be obtained from the core dump
(Field NCRCSS of the System Communications
region).

Disk dump of the program level 1 scheduler workarea.
The C/S can be obtained from the core dump (Field
NCSWRK of the System Communications region).
The scheduler workarea is 48 sectors (2 tracks).

Disk dump of the volume label of the system pack.

SECTION 4. DIAGNOSTIC AIDS

DATA SAVED AT CHECKPOINT

The table of entries (described in Section 3) can be used
to determine what information was saved at the last
checkpoint. This information is used by RESTART.

At each checkpoint, $8STKR and $$STKT build three
sectors of data in the first three sectors of program level
1. The first sector contains data to be saved and pointers
to buffers and workareas. The second sector contains
the table of entries (see Section 3. Data Areas) which
points to the table information in the third sector.

Checkpoint/Restart — Diagnostic Aids 79
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