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Designed to satisfy requirements of support personnel
responsible for maintenance of the IBM System/3 Disk
Utility Programs, whether they are used with the IBM
System/3 Disk System or the IBM System/3 Model 6.

The manual describes the internal logic of these utility
programs:

Disk Initialization

Alternate Track Assignment
Alternate Track Rebuild

File and Volume Label Display
File Delete

Disk Copy/Dump

Library Maintenance

This manual is intended for use in locating specific areas

within a program and relating these areas to the corresponding

program listings.
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This Program Logic Manual is designed to satisfy require-
ments of support personnel responsible for maintenance
of the IBM System/3 Disk Utility programs used with the

IBM System/3 Disk System or the IBM System/3 Model 6.

The manual describes the internal logic of these utility
programs:

o Disk Initialization

e Alternate Track Assignment

e Alternate Track Rebuild

o File and Volume Label Display

e File Delete

e Disk Copy/Dump

e Library Maintenance

This publication is intended for use in locating specific

areas within a program and relating these areas to the
corresponding program listings.

Preface
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These publications are recommended for additional
reference:

Disk System

IBM System(3 Card and Disk System Components
Reference Manual, GA21-9103.

IBM System(3 Disk Systems Data Management and
Input{Output Supervisor Logic Manual, SY21-0512.

IBM System/3 Disk Systems System Control Program
Logic Manual, SY21-0502.

IBM System/3 Disk System Operation Control Langu-
age and Disk Utilities Reference Manual, GC21-7512.

Model 6

IBM System/3 Model 6 Components Reference Manual,
GA34-0001.

IBM System/3 Disk Systems Data Management and
Input/Output Supervisor Logic Manual, SY21-0512.

IBM System/3 Disk Systems System Control Program
Logic Manual, SY21-0502.

IBM System(3 Model 6 Operation Control Language
and Disk Utility Programs Reference Manual,
GC21.7516-1.
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HOW THIS PUBLICATION IS ORGANIZED

S
The manual is divided into seven parts — one part for each of the seven programs.
The following sections are included, as required, in each part depending on the size and
complexity of the program being described.

1.  Introduction describes the functions and the operational environment of the
program,

2.  Method of Operation describes the functional and data flow of the program.

3. Program Organization describes the function of each phase and provides
flowcharts and a storage map.

4.  Data Area Formats describes the formats of areas within the program.

The Introduction and Method of Operation are designed to give the reader an overview
of the functions and flow of the program. The Program Organization and Data Area
Formats are designed to give detailed functional descriptions of each phase and data area
comprising a program.

Appendix A contains a directory giving the entry point and synopsis of the phases in
each program. Appendix B shows the flowcharting techniques used.
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The IBM System/3 Disk Initialization program performs
three functions:

¢ Primary initialization.
e Secondary initialization.
o Clear.

If the user requests primary disk initialization, the disk
pack is initialized to the cylinder capacity of his system
configuration. If the user requests secondary disk initial-
ization, the initialized area of the disk pack is expanded to
match his upgraded hardware capacity. Clear initializes a
disk to hardware capacity without checking active fields.

The only keywords necessary for clear are TYPE-CLEAR,
and UNIT-xx. The PID keyword (for internal IBM use
only) in the UIN statement is used to initialize packs to
half or full capacity. The keywords necessary are TYPE-
PRIMARY, UNIT-xx, and PID-capacity (capacity is either
half or full).

Note: PID-full is used only to override active file checking
and force ERASE-YES.

Both the clear parameter and PID keyword force ERASE-
YES. Secondary initialization used with ERASE-YES is
invalid. Neither the clear parameter nor the PID keyword
cause active file checking.

The Disk Initialization program performs the following
operations:

o Performs surface analysis on each track by writing and
verifying test data patterns.

e Formats the disk packs:

1. Writes and identification (ID) field on all sectors.
AnID field consists of three bytes: one flag
byte, one byte containing the cylinder address,
and one byte containing the sector address.

Note: Alternate tracks are initialized with a flag
byte of X‘01°,

Section 1. Introduction

2. Reads an ID field on each track to ensure correct
initialization.

3. Writes the volume label.

4.  Formats the volume table of contents (VTOC)
and the outboard recorder/statistical data
recorder (OBR/SDR).

5. Writes an IPL halt in the IPL sector.

e Assigns an alternate track to a defective primary track.
e Saves and restores program protection and OBR/SDR

sectors if the unit is the fixed disk on drive (F1) and a

valid volume label is present.

e Indicates a disk pack is unusable if:

1.  Cylinder 0, track 0 is defective.

2. More than six tracks are defective.

3. All six alternate tracks are defective and a primary
track error occurs.

4. One or more sector ID fields on a track cannot be
read.

SYSTEM REQUIREMENTS

The IBM System/3 Disk Initialization program operates
using the following minimum system configuration:

Disk System

e IBM 5410 Processing Unit, Model A12

o IBM 5203 Printer, Model A1

e IBM 5424 Multi-Function Card Unit, Model A

e IBM 5444 Disk Storage Drive, Model 2

Introduction 1-3



Model 6

® IBM 5406 Processing Unit, Model B2 (Includes the
keyboard with eight command keys)

e IBM 5213 Printer, Model 1
e IBM 5444 Disk Storage Drive, Model 2
The following optional features are supported:

o IBM 5496 Data Recorder, Model 1 with System/3
Model 6 On-line Feature (Used as the Sysin device)

e IBM 2265 Display Station, Model 2 (Cathode Ray

Tube; used as Syslog device with IBM 5406 Processing
Unit, Models B3 and B4 only)

14



Figure 1-1 shows the operational flow for the Disk
Initialization program.

When the user loads the Disk Initialization program, the
Root phase receives control. The Root phase loads the
Control Statement Analysis phase into storage and passes
control to it. The Control Statement Analysis phase reads
the control statements and checks them for validity. The
phase carries this out by sending three tables of keyword
information (ISSCAN, ISUNTB, and ISVLTB) to the
Keyword Syntax Scan routine. This routine checks for
valid control statement keywords and returns the informa-
tion in the Scan Output Buffer (ISSCOT) to the Control
Statement Analysis phase. The Control Statement
Analysis phase then sends two tables of parameters, ISCTBK
and ISVBG, to the Root phase (ISSYSM and ISCTLO, two
tables of halt information, are also passed to the Halt/
Syslog transient. See note which follows.)

The Root phase then passes control and the ICSTL table
of parameters (ISCTBK and ISVBG) to the Mainline phase.
The Mainline phase checks ICSTL to determine the types
of initialization needed and if that initialization is valid.
The Mainline phase then calls the Surface Analysis phase
and passes an area of alternate track information (TBLE,
and ALTIN) to it. ALTIN contains information about

the status of alternate tracks; TBLE contains alternate
track addresses. An I/O control blcok (IOB) is passed to
the Surface Analysis phase to be used for writing and

Section 2. Method of Operation

verifying the sector ID. The Surface Analysis phase tests
the tracks for surface errors by writing and verifying the
sector ID fields and a test data pattern. This phase per-
forms its own error recovery procedure for surface errors.
The write buffer address (IBFAD) is used for a special
error recovery procedure. If error recovery is not needed,
the write buffer IOADDR is used. The phase passes a
return code (IRCDE), updated alternate track information
(ALTIN), and control to the Mainline phase.

The Mainline phase assigns the alternate tracks and
writes the volume label. The volume label for primary
initialization is written in the VOLS output buffer. If
secondary initialization is requested, the original volume
label is saved and updated to new pack capacity in the
108V buffer. The Mainline phase has two input/output
control blocks (IOB and IOBV) which control the reading
and writing for this program. After completion of pro-
cessing, the Mainline phase passes a table of messages
(IMSGT) to the Print phase. The Print phase logs the
messages of actions taken.

Note: The EOJ transient performs the end of job require-
ments. The Mainline phase passes a table of halt messages
(IERTAB}) to the Halt/Syslog transient. The Halt/Syslog
transient generates all halts due to errors during the pro-
gram and prints ail error messages. Halts are displayed on
the Message Display Unit.

Method of Operation 1-5
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Figure 1-1, Operational Diagram for the Disk Initialization Program
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Section 3. Program Organization

This section contains a functional description of each phase
included in the IBM Systemn/3 Disk Initialization program.
Flowcharts are also provided where necessary. Figure 1-2
shows a storage map of the program.

Supervisor

ICSTL Table

Root Phase ($INIT)

10B Control Black
Control Statement FCS Work Area
Anaiysis Phase {$INIT1} ) RIDFCS Work Area
IRCDE Return Code
1BFAD Write Buffer Address Area
ALTIN Table
TBLE Table
ISCTBK Table .
ISVBG Table Mainline Phase ($INIT2)
IS10 Read Buffer
ISSCAN Tabls
ISSCOT Output Buffer IERTAB Table
1SUNTB Table IMSGT Table
ISVLTB Table 10BV Control Biock
ISSYSM Tabls IOADDR Write Buffer
ISCTLO Table PVOLS Write Buffer
IOSV Save Area
Keyword Syntax Scan T — T e—
Routine ($3RDS1) Surface Analysis —~——_l —
—
Phase ($INSUR)
Unused
— SI10B Control Block Print Phase ($| NMSG)
e
—
T S Unused
e
—~——
\
S —— - Unused

Figure 1-2, Storage Map of the Disk Initialization Program
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Root Phase ($SINIT)

Entry Point: IROOT

Chart: None

Functions:

e Loads the Control Statement Analysis phase and the
Mainline phase into main storage.

® Maintains a table of constants (ICSTL) built by the
Control Statement Analysis phase.

Input: Table of constants (ISCTBK and ISVBG) from
Control Statement Analysis phase ($INIT1)

Output: Table of constants (ICSTL) to the Mainline
phase ($INIT?2)
e Normal

1. Supervisor to load the phases

2. Entry point of the phases called

e Error — None

1-8

Control Statement Analysis Phase (SINIT1)

Entry Point: IDSYN

Chart: AA

Functions:

e Reads control statements into an input buffer (IS10)
from the procedures library or from the current system
input device.

Note: If a control statement error occurs and the
statement is read from the procedures library, a retry
is not allowed.

s Converts all numeric control statement operands from
decimal to hexadecimal notation.

o Passes three tables of keyword information parameters
(ISSCAN, ISUNTB, and ISVLTB) to the Keyword
Syntax Scan routine. The control statements are then
checked for validity and proper sequence:

1. The // UIN control statement is checked for
proper UNIT, TYPE, ERASE, VERIFY, and
PID parameters.

Note: The following halts are associated with
the parameter for PID keyword (for Customer

Engineer use only):
Disk System
Halt Log Reason and Recovery
5U Reason - Error in ‘UIN’
statement.
Ul 5U P1 Parameter for PID

keyword is missing.

Ul 5U P2 Parameter for PID
keyword is a sublist
which is not allowed.

Ul 5U P3 Parameter for PID
keyword is not either
half or full.

Recovery - Correct
statement
and re-enter.



Model 6
Halt Log Reason and Recovery
BCD12 Reason - Error in ‘UIN’

statement.

Ul BCD12 SPI Parameter for PID
keyword is missing.

Ul BCD12 5P2 Parameter for PID
keyword is a sublist
which is not allowed.

UI BCD12 SP3 Parameter for PID
keyword is not either
half or full.

Recovery - Correct
statement

and re-enter.

2. The// VOL control statement is checked for
proper ID and PACK parameters

e Builds two tables of parameters (ISCTBK and ISVBG)

from the information supplied in the control statements
and passes it to the Root phase.

Input: Control statements (// UIN, // VOL, // END)

Output:

e Two tables of parameters (ISCTBK and ISVBG) to the
Root phase

e Table of constants (ISCTLO) to the Halt/Syslog trans-
ient to print control statements.

Exits:

o Normal

1. Root phase (SINIT) after building keyword
parameter tables

2.  Keyword Syntax Scan routine (SSRDS1) to check
for valid keywords.

e Error — Halt/Syslog transient to print error messages
(ISSYSM)

Mainline Phase (SINIT2})

Entry Point: IMAIN

Chart: AB

Functions:
e Obtains the parameters from the table ICSTL.
o Reads the volume label.

e Determines the validity of the requested initialization:

1.  1f‘avolume label was not found, only primary or
clear initialization can occur and ERASE-YES is
forced. ERASE-YES is forced if the pack has to
be re-initialized during one run.

2. The pack capacity is determined from the hard-
ware sense bytes.

3.  If secondary initialization is requested, determines
the first track to be initialized.

o Initializes the alternate track information table (ALTIN)
and saves this information and the volume label for
secondary initialization.

e Does a special space request allocation to check for
active files.

o Passes a parameter table in XR1 (1OB) to the Surface
Analysis phase and checks the return code (IRCDE) it
receives from the phase.

e Saves and restores the program protection sectors
(cylinder O, track 1, sectors 12, 13, and 14) and the
OBR/SBR sectors (cylinder 0, track O, sectors 3
through 8) if the fixed disk on drive 1 (F1) is to be
initialized and the volume labe} has no errors.

e Assigns alternate tracks:

1. The phase writes the ID fields on the assigned
alternate tracks.

2. Ifaprimary track is assigned to an alternate track,
the ID field of the primary track contains the
address of the alternate track, and the alternate
track contains the address of the defective
primary track.

Program Organization 1-9



e Writes the volume label for primary initialization and
updates the volume label for secondary initialization.

e Formats VTOC, OBR/SDR, and IPL sectors.

Input:
e Table of constants (ICSTL) from the Root phase

e Return code (IRCDE) from the Surface Analysis phase

Output:

o Initialized Disk

e Table of messages (ISMGT) to Print phase

e IOB, ALTIN, and TBLE containing information to
Surface Analysis phase.

Exits:

e Normal
1.  EOJ transient to terminate job.
2. Surface Analysis phase to pass track information
3.  Print phase to log message of actions taken

e Error - Halt/Syslog transient 1o print etror messages

1-10

Surface Analysis Phase ($INSUR)

Entry Point: SURFAN

Chart. AC

Functions:

e Writes and verifies sector addresses using two test
patterns (X‘55’ and X‘00%) the number of times specified
in the VERIFY parameter.

e Provides a special error recovery procedure for surface
errors by trying to write the data ten times.

-o Updates alternate track information table (ALTIN) in

the Mainline phase.

@ Passes a return code (IRCDE) to the Mainline phase:
1.  X00° - No error
2. X'01’ — Unusable pack (cylinder 0 in error, more
than six defective tracks, or defective track ID
cannot be read)
3. X‘02’ — Alternate track defective
4. X'04’ — Hardware error

5. X'08 — Alternate track assignment valid



Input: Print Phase {$INMSG)

e XR1 points to an [OB defined in the Mainline phase
Entry Point: ALMSG
e XR2 points to write buffer IOADDR

Chart: AD

Output:

e Return code IRCDE to the Mainline phase Functions:

e Updated ALTIN information e Logs the results of a successful alternate track assignment.
e Prints addresses of primary and alternate tracks.

o Yogs results of initialization.
e Normal — ERCHK in the Mainline phase ($INIT2)

Input: Table of messages (IMSGT) to be printed from the

e Error — None Mainline phase

Output: Printed messages

Exit:
e Normal

1.  Mainline phase ($INIT2) after messages are
printed

2. Halt/Syslog transient to print messages of actions
taken

o Error — None

Program Organization 1-11



IDSYN
LIS LTI Y T
. -
e ERTER b
.

(LTI P T YT

o .
81 L Ll AL :FIA T Y] [ 1]
o . . .
_*" CONYBR- . YES . .
*7 SETIONAL  .@-—memoee >EIHTTIAL PROMBT *
UNODE L . .
. . . .
cedsstsenattsnen
woon
. .
->% C1 ®
. .
coee
N e——————— m————— —————— ®» XNODEL 6 OWLY
HQ RETRY IS ALLOWED IP
. READ A THE CONTROL STATEBENTS
STATEMENT ABE READ FHAOM A NOTB: SER IBE SYSTEBR/) DISK SYSTEAS
PBOCEDUAES LIBRARY SYSTEN CO'TRD& PROGEANM LOGIC
e e e e NANUAL, SY21-0502.
s000000000e RO NN
- 15020
D ., Se0eeDIReEseIPERES
2% STHNT e. » L
«® READ PROM &, YES ¢ LOG CONTROL =
- [+ o ¥mmmmm— e >* STATENENT *
.-.DB'ICE -t : :
., & LT T T T T T T
* K3
l< —————
3025 LN
B .
..
. .
¢, POSITIO®
1] . l
., -
" .0
«" 5o *n0e
. .
e Ccl e
. .
e
=¥, OTE -t L1 L
v e, . [T X PEPSAFRE e ING RN
-eAzg THEe. s . .. « .
.+ PIRST .« N0 ] .«" CONVEBR~- *. YES * .
». CRARACTERES . P S ->e] SATIONAL  .#-——v ~=->¢PRBOR HEPROMPT *®
« e .. s . ."“xoor . . »
. " . ", .. * »
. . sessasaNeRREe . P T T T
] YBS
Is040 e ] IS180 LN
61" s, toooog]-oot . R
o b $RDS1 « «~® ARE »,
- A *, *, YES ¢ ¢ (KEYWOBD * @ - THERR ANY ». YES
L a - P m——— ->* & "SYNTAX 8 W -, SYNTAX 9=
*.STATENENT.® . * . SCAN) . *. ERROHS .°*
., .. . .8 « ..
o e FeEERIICEIILEINEE .o .®
* 5o * NO core
seke sese @ .
. . l 0026 o p2 o
.« p2 e ->¢ Bl ¢ @ .
. . LTy
oo suee
-t 15120 . e . %
1 e, 82" e, 4" s,
.* . -‘{{ ULIN &, - ABE &
-® l'/{ ¢, YE +*FOLLONS VOL®, YES HEBR ANY #*. YES
L (2] et it A < 4 yor alrem——v—w)e » SYINTAX ehooany
‘-ETI,BHBII.‘ ¢, STHNTS ‘-‘ : * ERBORS ..‘
T Ce, 0" P T T T YT TR Y Y s, .*
»“no LT * §O cess
“ton seer
l ,_ spD2¢  » p2 @
->8 P2 ® ->¢ Bi
‘e
seve o
... 15130 ... ..
g1 e, J2° e, 337 e
. L* I3 IT &, . « sa90Jyeeeesenes
- A *, YES ~*PRECEDED BY®. YES «® SECORDARY ». YES
.. 2 P ~ead>®, A /{ ury o ¥mm———casde,  INITIAL- abmmm——maade RETURW *
*,STATENRENT. * *.STATENENT.?* *®. IZATION .°* * .
., L. ., i ., .. ssessssseRtsnee
., .* L. - . TG: SINIT
* X0 * NO N 8007 PHASE
sees eeee
[ 0 1 A
=>% F2 » —>¢ P2 »
. . . .
LYY YY aene
AEERBEYS SR R AR E
¢ PASS CONTROL ¢ T T T
.. * DARAMETERS TQ ® .
.. VOL «¥m———eee=IOEAINLINE PRASE ®—-~~e——- > BETORN -
» RETJRN COETROL * . *
OQT PHASE® /¢ L e T
LR PR A2 L) TO: SINIT
ROOT PHASE

Chart AA (Part 1 of 2).

Control Statement Analysis Phase



sevne evesn
«001e *00 1=
. Gye * Rye
.o e
.
15201 - .. 15510 .o
B1 ., B2 ., B4 .,
+*HAS THES, *, LA «®*HAS THE®.
* ERTIRE *, YES - INVALID *, YES * * «* EANTIRE «, YES
>e_. STHXT QBEN Fmm—mm e >&. COHBINATION .#~v—mo~-~~ ® By ®—-—-a=>¢, STHNT DEEN ,¢~---
«2PROCESSED. ¢ i v « . . PROCESSED. *
- Ll * b w R XL -, -®
e, _e s _® No1e ., .
ehen « WO «“no . p2e T
L - e * &
* Bl e l l *001* .
- P ->¢ C1 ®
P11
L2 113
... rs220 ... 15600 15530 ...
] .. c2 ., e 0aCIteRERORERE c4 .
.. . =3 0RITSe. . . Lo .
.+" IS TRIS “s. IBS .*SPECIFIED, *. KO ® XOVE OPERAND * .*" IS TAIS *. YES
ol A UNIT Twe~looao>el TUOPERNED’  L®—————- ~->e 0 . el ) PACK Teacoa
‘-‘K!YHQRD.. HISSIIG..‘ :PlRlHBTBn LIST : -‘KZYVORD‘.
., .o s, _e" S00%see0ONNORNEO R “e, L&
T o"YES *“y¥o
sxoe oxe
[ =001 . .
~>e P2 * ~>¢ B1 &
* . .
Y e (111}
RS 15230 ... 15600
D1 ., 02 . LT YR LT T P sseseDiesesetoten
.. ., . . - . -
.*" I5_THIS "*. YBS . s *, YES * BOVE OPRRAND * STEST ID KEYWORD®
e 1TIEE Te-Zo___>s] OPERAND  L%e-o--- > . *« " OPERAND  ®
*. XETHORD . ., VALID e SPARARETER LIST ¢ * .
- - - * -
*, % ., " SPERGEONERRENEE RN [T TIIY R L 23 3 12103
"0 «"xo
cree .
l 001* . .
->% PZ.' ~>%* Bl ®
ERE [E 11}
LA 1s280 o . IS600 .o,
1" ‘e g2 e, essespIsscssnnsns | TR
.. . 'R . . .

«* IS THIS e*. YES - IS -, * AOYER OPERAND = - IS ID *_ YRS
., AN _ERASE ot atdebl >u, OPERAND a * L4 L opgﬂllD -
*. KEYWNORD . YALID .* *PARABETER LIST * .. YALID .

., .. . . R 'R K
*, L - .0 EORNSEEE ORGSO RS S L.
* N0 * X0 * NO
T eten
[ «001* . . 1
> F2 * ~>% pY *
. . . “eens
sene cesn 001
.. 15250 ... 15256 . P2
71" e, 2" e, esespIeernnseses o
K . ., . PY .
1S _THIS "e. YES I . TES ¢CONVERT OPERANDS®
eI, ATREIPY TecsSoeoow>el OPEEARD | le—-=----->TPEOH DECINAL TOY
*. KRYWORD .o * YALID ‘.‘ : NEXADECIAAL :
. e . . tesunsocenscasene
¢ NO 1 1]
*xgoR
«gp1e
« F2e 15600
SO RS kSO RONRES L 2EO H0G JESRRERURAN
L = -

. TEST PLID .
:KBY'OBD OPBBLID:

. .
PEOEEEBRENEERERSS

.R1 ..
B IS PID =, YBS
. OPERAND st
«  VALID .
., ..
., .®
* NO sene
3
L ¢ B1
.
ssnsy sese
*001e
. P2
..
*

* HOVE OPERAND =
. CoD. b
:?lRl!BT!B LIST :
R R TT YT e ST 2T 1)

Chart AA (Part 2 of 2). Control Statement Analysis Phase

Is600
teese5esossse ey
. *

* ROVE OPEBRAND
. oo} 0
:PIRAHRTBB LIST
G2 AREBUEEEEOEE

ceene

*one
* .
->% po
. .
seon

IS600
SEONORS et st R0k
: MOVE OPERARD
:PARIHET!I LIST
CeeeRthROs S RGOS

(XXX 2]

Program Organization

1-13



IRAIN

seteptennsssens

.
* ENTER :
cebottetsbana s

° . » )3
L j TRANSIENT

Lmmmmmm e

IHAINP
EesssC 10000
.

¢ THITIALIZE
*ALTERNATE TRACK
. INPO

L]
.
*
.
.

.
A GO E NI RIEY

seee
L] L]

£ b2 -

: {

e
IBAINY IVOLOK .*, IVOLEY TISAVPP ..
adeplacessatssene D2 ., ssseepieee . D4 .
L ., * * ..
[ . T . SAVE VOLUAE o -
BEAD CYL/SEC . '.. EBASE~YES . LASEL m—————D,
-, et .
E T L T S Y S T A LI}
BO
soee
L
« E2 *->
L1 1] ]
IBT PPP a®,

2 ..
PIRST ®
«* TINE THEU ¢,
4 ¢, ON CLEAR
®. REQUEST .
L2 «®
., .
¢ NO esoe
. *
* HY @
[ ] L]
axee
.t

¥2 - SNEFUEIERO PN D
- ., bd
- *. HO .® PID . .
*. SUCCESSFUL .¢---= .. REQUEST ®SET DPPER LINIT®
., EAD -* . - * .
. . .. .. . M
o .® . .0 . ORI ERIEIIPIOE S
® YES shoe e NO .
* * =900
1 Y e l *002¢
. . ->e C1 o
LT . * (L1l T)
cses *Q0 2
IPSCHK . 2 ISHUCP L * CJie
G1 ., 62 ., XTI T2 1) .
[ . .= .., »* .
. HIS A .¢  HALY ., 4
. voLpag ®. PACK SYSTEA .* *SET UPPER LINLT®
*. LABEL . .t .
., ..
L. .
wbon * NO
L]
® D2 ®
- «
seeE kbR
«002e
v * Dis
e dkduee sekdtonse =
L » L
. L] L] L
:YOICI lRlS!—!BS: :SBT Ukers LIIIT:
L L] «
sesdddddadeennsdd RPN PESEF RN
(I3 LT
*002
-®, ¢ Bl
J1 ., L4 SEE_IBM SYSTEN/J
® .. SYSTEN CONTROL Pi
4 e, HO MANUAL, ST21-0502
®., SECONDABY ,®~~=a
¢, REQUEST .
., .
02-82 * IES exas
oz—c]l.l. L
*0Q2e ® g2 e
*« R &-> L L
. - "y
ek
IHLTOG IBRR NOTE
.....K1..'....."
. L ....KZ.....‘.‘.
. INVALID * * .
bd SECONDA BY Sommm =) HALT
Ad BREQUEST .® .
L LI 222222 1]
SEeINEBNEGEE UK T0:

NENT
HALT/SYSLOG

Chart AB (Part 1 of 4). Mainline Phase

1-14

YoLSAY
[ ES LAY RS2 2 ) 1]
.
SA¥g B! vOoL :
STATISTICS :
»

o5
»
»

SESeéxessee

SAVE_F1 OBI‘
8B BY UIIT{ G
THEN O¥ R

cevoen

SEPRONSPPINN NS
"t
L *
> 2 »
L *
LLLL]



.t ISBECAQ -t ISETET
B ., B2 s, L T N L T P Y T
. ., . = * *
P =, YES ALP *. IES he M
®]  SECONDARY _#=-<--—=->#] CAPACI?TY .e-Z2-. ==~>%SET LOWER LIKIT®
*. BEQODRSY . ¢ - . - .
- - . -® . I
., ¥ ", . AL LT T i AT Y L]
RO * NO
e
1 00 1=
Ry >
13 - -
*001= "o
. e, » K1 I1sa .*
c1 ., .. 3
at ., - (YT . UPPER
.® PREYIOUS ¢. WO . * -* LIAITS = . YBS
. HALP ] * C3 *-——-)s, Oy E. - -—=
e, THIT. .* . . *. LIAITS .¢ ¥
LR " ses s ., sades
“w .* L *001e
* YRS LI L) ¢ HQ ¢ K1«
sen . - 03-Bistss e
*Q02« MEA R *00 3* 4
s DY e=> . L « PT s->
. L TTT] LI,
[TT1 sese
151261 199D
LETTIRETTTE P T L 2T n.cop}toactnt”
. »
¢ TINITIALIZE . ‘IllTIlLlZ! 108 ‘
: SPACE BEQUEST : '1‘0 PROCESS PACK'
« . »
R LY T P Y ----.oo.oaocoo-n
sres
*0D3*
*°p3 e
«
I1t}
LN IURD?
21 -, t‘ooog;. l.‘..tt.
-t .,
«® TYPE = . YES 'SB‘I‘ POXII‘PBBS TO‘
‘.. SECOBDARY - '-——--; 'I/o ARBA 8 JOB
‘s, ) oen M M
s, L0 LT BE] LR P Y Y T TP
* N0 * Kie
oooo . %
*
‘ 1Al l—)l
IlPClK .‘. AC/01/a1
L S ESPIaRePSBREI S
.o . ssek :;(gsup -
¥ YES @ E S Do youtun —————n
*,  ERASE-YES .%——-—>% C3 ¢ TEST T K FOR *
.. .. * . ‘SUBPAC! ERBORS *
., o sesw . .
a, _* L P Y Y T
I RO
%, IBRBCHK %, IALTO3
Gt ., 63 -, [T YR T T
- .. ., . »
=% ACTIVE ., ¥O - PACK *. YBS b
.. PILES P e ». UNUSABLE B ety >® PACK UNMDSABLE *
- - ., . A e -
., ok . -
. . 1 LI LR P YT Y YT
* YES Ll 3
. * - [T
1 «Ccle Gy » =
. * » ® A4 $——o
s sess sesee .
*009s e
* K2¢ -t
* e .,
. .. .
* RETRY *, YBS
------- - II%TIIL— B
A . IZATIOW . v
.. ok ssavy
l s, . *001e
* N0 * Bts
ES & & sans e
ucoo?o l -
Clis Gle ~>¢ G4 ¢
Blessss
sses
ALTF?
seeTireshsseeeot
- .
«®* DEP ALT *. YES Hg!‘t! ID 0N =
.. TRACK o $mommr———) DEF ALT TEK
., & .
- -.
s, . * L P
i | 14
sosks
2003
31 %,
. * K4 ..
» s ..
-® POSSIBLE *. YES
*. HARDWARE P
. ERPHOR . 1
. .*
o .
- ooy
. .
* gh »
* -
s

Chart AB (Part 2 of 4). Mainline Phase

Program Organization

1-15



1-16

o0
.

® By ¢
- L
(111
ATKCHK
ss0eep 10000 stobee “OOPUSSEIEEEIIEGD
* .
*0PDATE POINTER * * BEAD CYLINDER *
* TO HREIT TRACK oC——- 0
- . . .
* -
LA AL TRy TR 2 LRI TIPS P LY P2 i)
hos
. .
» B1 o
- -
L X T 1]
-, IBEJPRD
c1 ., ....tczttt.'.tt‘. (LI Tol 1)
= . . .-.. .
- PACK s, YBS 'l!ITIlLIZB CIL = ¢SET I0OB_TO BEAD
¢. COAPLETELY ,®-~===-- ->' TRACK POTNTER '——-—>0 BO ' b ID» -
*.PROCESSED.* ' * *
., o ‘oct . -
., & ..t..ltt‘...'lt.. LLTY YR IR LT T Y Y
* RO
TBLSCH ., IATKAR > STPLG
D1 ., [ L XEL LY . LLLLIES T3]
. . . -
«* IS THIS . YES .. Te S ®SET IQB FCS FO&*
'.-TBK AN alT ..0 -------- )‘.. ERASE-TES .“--—————>' ALT TBK : 8EAD ID
e, Lo .. Lo’ . .
. .0 L ) 1 (A ZITI TP I 1Y ) 900000000800 00000
. NO . NO (AL 1)
L] .
* pl) =
. .
(113 113117
*002e
RALTK -0, USEALT B * g3e .,
B .. E2 . * e ES .
.. ., -t . . . .,
. ¥ IS THIS *. NO * SBCOND *. Y8
. .. ALT TREK - be-— . TINE IS i
- - . ASSIGNBD -* L] .
., .* - -*
— ] t ., ,®
* WO oees . 155 no sesss
#0002 l_ asss ¢(02e¢
* D3e . ™
l 14 > By ¢ & ¢
. L] .
L L]
FAR o%a DALTO -t Ibch .,
| S r N PS -
J*IS ALT *. - . eore . .,
«®*ASSIGNED TO®. YES «*® IS THIS e, YBS # I A ®, YES - ID .
. THIS ] *. A DEF ALT .¢---->¢ Bl ¢ *, CYLINDER 0 .$~——==-—==>8, CORRECT a®me
*, TRACK .»* L - ., - . -
-, - l ._ . sade *, . ., ot
.. . *. . " .0 . e
* xno e ® NO * O * YES e
tson . .
l ¢ Bl o [ L) . l l e ESe
. ~>e D3 ¢ LIRS
et se LIT 1) . L] Cmmrm e ree
D2 so0e
* D3e IDGHPS ISVOL LN UPDPTR -‘.
* e ott..c).o.ootoott G4 . .,
* Ld * - ..
‘RBSTOBB QLD VOL' YES . TIPE = B HORB *, YES
LABREL: FROM ¥K------- ~®. SECONDARY L TRES TO «¥=—=
. HALF TO FULL @ - - . CHECK .®
. * ., . ., a®
dossentsssnsoonss o e LI
L 03] * WD ctes
* .
. e . Dy
- *
ases
[T PL LI LY T2 1
L] .
# SET UP _VOL *
* LABEL INFO s
£ d L
. .
seksesPesORIFINOS
L >
IPSEND
CEIAVELTTY T T ]
* WRITE VOL .
LABRL o

Chart AB (Part 3 of 4). Mainline Phase

SRPRIE SV NINNGSE

)
L]




N
Al ..
-* .
«% SECONDABY ¢. YES
>*, INITIAL- b=
[- ‘-‘IZATIOH‘.‘

‘. Le"
A3 esss
- & . »
*0Q3e . H1
* Kie . »
saven (X
v

AR LI AL LT TY ]

*« ‘;ITE SECTOR *®
CONSTANT .

(XIS A ISRt Il T Y )

c1 ’,
- .
- *. KD
¢ SUCCESSPOL o %==wm=—=~
.. ¥ v
.. .* sheee
L 002
* YES ¢ Hue
.« v
-
IvIeL
TR R ET TR T T 1Y
*« WRITE IPL .
HALY
* «
LTI TR PP YT
a*.
E1 .,
4 .
[hd ¢, NO
¥, SOCCESSPUL . #m——---= -
. a® v
L3 at sssoe
., .2 2002
* YES s Hye
LN
.
IPNATY
LI LI T ST PR T
* PORHAT VIOC *
SBCTORS
A =
L IR R Y ]
IVOTWR «*.
G1 .,
g .,
- * NO
®. SOCCBSSPUL . ¥———eawew
.. «® ¥
. «* sesae
’, .® *002¢
¢ YBS * Hye
sese PS4
. [ ] .
e 41 %>
. .
ss0e
IPNT
satssye
.

. BENOVE *
*PROCESSED PACK *
. PROM LIST *

LTSS ST NI AT L] L

IFR

[

33 ADZO1/21
9085 J 10 000 0k
251NA5G *

*L0G PACK TAKEW
. OPP LIST :
sesseveniessosoee

EREINSE SIS EI SRS

o808
*0Q 1=
¢ gle
L3
.

Chart AB (Part 4 of 4). Mainline Phase

Prograrn Organization

117



1-18

SURPAN
s000) jenssess s

L
: ENTER
PRI R Y T Y T T Y T

surie
*88sEp e eao e
*

* OBTAIN VERIPY
: VALOE

.
SENEEINN OO ORNESR

PESEC 18000 SIR RN
.

INIT IO0B &
RETURN VALUE

LE X}

*

PSS HESEOINIOE RS
S0

L] L]

e DY o>

- L
*hhy

YERIFY

kA 10000 sRkek

SET TA
PATTE = T0
X*8§5¢

(XXX

.
*

teee

LR XX

SESERR PRI SSESES

*eke
L d *

* R1 *->
* .

SeSE 18088 SREEERI S

RS LT 22 IR 2224 )

OPDCTR
EEseeH 1%
.

* OPDATE VERIFY
: coonTER

*
L]

LI ST YT YT Y T

: BRTURN
sesssassasIEse

TO: SALTO2 WAIWLINE PHASE

Chart AC (Part 1 of 2). Surface Analysis Phase

LIII 222211 AL 1] ]

*

e 1

KIS ONG2880 0 RSO
L] L d

o

L]
LA LI 211 ] ]

ap

sy

-3
o
-
=]
ene

.
.
-
*C
L d
. S
SERONNENNSSANRESES
sesseDIestsatncan

PROPAGAT, .
CURRENT OATA ¢
PATTERN IH -
BULZPER b

L]
L]

[EX XYY

DATA
I XL T2 T 1]

* WRITE DATA

-

-
YERIPY & IAIT.

COEERANOIEIESOEES S

r3 ..
.. L
.* L
®. SUCCBSSFPOL _.*
LN .
* -

L]
* YES

(LI LT R T L T
I .
*DECREMENT RETRY®
: COoDNTER :

L] L]
(EIXIIYEITIYYTITL]

RI s
. *
.¢" moRE .
*.  RETRIES .s-sin
LN .
., R
., .
o

Hh

-
TEETES GG TRNSEE NS

wsne
$002¢
* BI*

BOAT
ShESEBYESEET RGN
* .

*«INDICATE CANCEL*
):Il RETURN CODE

——
.

Py
. .
. K1 ®
. *
cses



“00 1=
® Pie
. & skee
* [ .
* By &--n
-
l ek
ER ., SBCY BDID
B1 L SESNOR2 s be SO T RO SEPRHIEO IO S SO S S
.0 Ld .
. cYL. O ¢, YBS *3SET_BRTORNM CODEB* ¢« BEAD_1D OB .
., ERRORB I >* 10 X 011 ¥ oo — - DEFECTIVE ALT
.. . . - 1 TEX & NAIT o
s, .* . . hmpm
L 1 2900000 0GORERDS *001e 0600008000030 088
* NO [ 22 1) * K1e
* Ld LI
s g2 N
* Ll
sue
- ..,
c? ., [ Ll I L LT YY) ca .,
.. . . » .. .
* ALT TREK *. YBS ¢SET BRETURN_CODE® «% HAACHINE ». YES
. IN ERHOR Lt d » TO Y "Q2* Attt - .., CRECK ¥
LN - - b 14 ’ »®
., e [} = st s ., ..
L — PEI L T T R Y T Yy ep01e ., @
= ¥O " K1 +" RO ases
\ 211 LI . -
. . . * B2 ¢
* D1 &> . .
. . 't
L LT
BT LN ¥
3] =, Ds *
» "
+* ALT TEK . ID
., AVAIL CORBECT
., - -,
.. " *, -
. . . .
* YES [T YTY o"yes
L] *
s B2 e
» .
chen
ASSGEA *.
CLID AR IR L] SEOERG T RN SR ORERS RS .,
.. .,
¢ MWRITE ID OW * * RBAD ID OF . L4 *, B
ALT TEK E ALY TRX & ==w—==~=>®, SUCCBSSPOL .%===n
. RAIT . - - * I, R
., ..
ITTETTT L LIS ITY 2] LITTIIETI LISt L ]
o yps TTTY
L4 .
¢ Bys
- .
(21 1]
r
%, - DEFPFPA AN
P1 ., r2 .. s0apleesekessenss r5 .,
.* .. . L . .,
.. *. NO .* SURPACE ¢, YR ¢« HERITE ID OX *= " ID ¢, BO
®. SDCCESSPUL  .®----- =D, BRRORB ab=——mvee~)> DEPECTIVE TBK - CORRECT PLEE D
L .* .. . & WAI? . -, ..
., - . .* ., -
., .0 L S 2 ettt asdbnnding ®,
* YES * WO * YBS eshe
*nes
[_ 4 * Bae
. . .
>t B2 LLLL]
e
ALTTKR -
S00G 149V RR RSN G3 ’,
. ..
® WRITE ID ON_* .% MACAINE =». YBS
OEPECTIVE TRX .. RRROR PRt
& WALT A4 . . l
T ITY I YT T YT T ., .®
= R0 seee
. -
* p2 e
» .
"=
%,
LK) .,
"
« ID .
.. CORRECT oEm—=n
“, |
., .0
¢ TES ssee
. »
» B2 *
. [
eves
k09 J3000kked0 e
L4

Chart AC (Part 2 of

.

PUATE ALT TBEK @
R o *
L .
. .
AT IL I I Y
L0

. Ll

=>® D1 ®

. *

wevs

2). Surface Analysis Phase

Program Osganization

1-19



ALASG
LI L LJREIYT LI L L]
L L]
. ENTER b
= =
LAE LI LI T S

-%. PRASG BNV
pt” e, “REsEBIEEENEIRE NS T S Y TV T TR T T T
.. . * GBT MESSAGE . .
MBESSAGE YES * LEBGTH G . - *
®.  PROM USE  .®---m- --~»% BESSAGE PRON ®--—=-=-- >® PRINT MESSAGE *
‘. TABLE .* * USE TABLE » : :
e, e PEOBRENINREEERER Y cresENEEEIEIRRIVE
.
o orne
. Cc3 0>
sean
PSEC
PEAXECISIRAREES NG
L] L d seseClddssdeind
« GET ALT § _* * .
* PRIAARY TREK 3 * . RETURR .
SPRON USE TABLE e . .
. b4 B RETERRRIEE
PEEEPEEE PSRRI GRS
TO: CALLER

DDS BCO
AT R TP TR 1
.

L J
- Comyeay .
» cYLINDER § TO =
. DECINAL .
» -
*

SHEAEFRIEIPOIN KDY

CREBER I8¢
S

¢ *HALT/SYSLOG
s : WEUTRY

XX T XY 24

LN
LIS TR 2121 1]

SOPEEPIORCOSIIOI S
. »

et

L
PRINT NESSAGE :

* -
0000 OIS 0OOROOXS
e
* .
> C3 »
L L X L]

NOTE 1: SBE XBN SYSTEA/)
DISK SYSTEMS SYSTER
COBTROL PROGRAN
LOGIC KANUAL SY21-0502

Chart AD. Print Phase

1-20 Program Organization



This section describes the format and contents of the
control blocks, tables, and data areas used by the IBM
System/3 Disk Initialization program. See the storage map
in Figure 1-2 for the relative location of these data areas.

CONTROL BLOCKS

The Disk Initialization program requires three input/output
control blocks:

1. IOB
2. IoBV
3. SIOB

The 10B, defined by the Mainline phase, is used to read
cylinder 0, track 0, sector 2, and to write and verify the
ID fields of each track. It is located before the entry
point (IMAIN) of the Mainline phase. A byte labeled
IOBFLG can be set to the following indications:

e Bit 0 — The program will handle its own error recovery
procedures.

e Bit 2 — No error logging on outboard recorder/statistical
data recorder (OBR/SDR).

o Bit 3 — The data area FCS will be used for comparisons
during the disk IOS SCAN instructions.

o Bit 4 — The program does not use data management.

The I0B also contains the control information passed to
the Surface Analysis phase by the Mainline phase.

The IOBV, defined by the Mainline phase, is used to write
the volume label. It is located at the end of the Mainline
phase.

The SIOB is used for writing data during surface error
recovery procedures in the Surface Analysis phase. It

Section 4. Data Area Formats

is located at the end of the Surface Analysis phase. A
byte labeled SIOBFL is set to indicate that the phase will
handle surface error recovery procedures.

Byte positions and contents for the input/output blocks
labeled IOB, IOBV, or SIOB are:

Byte Contents

0-1 Chain pointer used and updated by I0S
to queue requests

2 Completion code

3 Q byte indicating operation

4 R control byte

5 Cylinder address in hexadecimal

6 Sector address in hexadecimal

7 Number of sectors involved in operation
(N-1)

89 Data area address

10-11 Sense bytes used by I0S

12 Error counter used by 10S

13 Flag byte

X‘80’ = No error recovery
X‘40’ = No verification
X‘20" = No error logging
X'10’ = Write ID operation

X'08’ = No DTF
X'04° = No load I/O for disk file date
register

X'02’ = Equipment check
X'01’ = Alternate track in process
14-15 Register 1 (XR1) save area

16-17 ARR save area

Data Area Formats 1-21



TABLES

ICSTL Table

ICSTL is a 58-byte table of parameters of control state-
ment information maintained by the Root phase

(Figure 1-3). The Control Statement Analysis phase
($INIT) builds two tables, ISCTBK and ISVBG, and passes
them to the Root phase where they are maintained as
ICSTL. ICSTL is located at the beginning of the Root
phase.

ISCTBK Table

ISCTBK, a 7-byte table of parameters defined by the .
Control Statement Analysis phase, contains the requested
parameters on the control statements (Figure 14).
ISCTBK, along with ISVBG, is passed to the Root phase
which maintains these parameters under the label ICSTL.
ISCTBK is located at the beginning of the Control State-
ment Analysis phase.

ISVBG Table

ISVBG, a 48-byte table of parameters, is built in the Con-
Byts |Label | Contonts __l trol Statement Analysis phase (Figure 1-5). This table,
0 IBVER | VERIFY option ‘ along with ISCTBK, is passed to the Root phase to be
maintained under the label ICSTL. ISVBG is located
1 ITYPE | TYPE option after ISCTBK at the beginning of the Control Statement
1. P=Primary Analysis phase.
2, S = Secondary SIS P
3. C=Clear
2 IERASE | ERASE option
1. Y= Yes
2. N=No
3 IPID PID option
1. F=Full
2. H=Half
Byte Label Contents :I
4 IUN1 Hardware address of first unit (Q code)
0 ISVER VERIFY option
5 IUN2 Hardware address of second unit (Q cods)
1 ISTYP TYPE option
6 IUN3 Hardware address of third unit (Q code) 1. P=Primary
2. S = Secondary
7-12 | IVSER1 | Volume serial number of first unit 3. C=Clear
13-22| 10ID1 | Owner ID of first unit 2 ISERAS ERASE option
1. Y= Yes
23-28 | IVSER2 | Volume serial number of second unit 2. N=No
29-38 | 10ID2 | Owner ID of second unit 3 ISPID PID aption
1. F=Full
3944 | IVSER3 | Volume serial number of third unit 2. H= Half
4554 | 10ID3 | Owner ID of third unit 4 1SUT1 Hardware address of first unit
55 INSEC | Number of sectors for errar recovery 5 ISUT2 Hardware address of second unit
56-57 | IBUFAD| Address of error recovery buffer 8 ISUT3 Hardware address of third unit

Figure 1-3. ICSTL Table
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Figure 1-4, ISCTBK Table



ISSCAN Table

ISSCAN is an 8-byte table of parameters passed to the Key-
word Syntax Scan routine by the Control Statement
Analysis phase (Figure 1-6). ISSCAN is located at the end
of the Control Statement Analysis phase.

ISUNTB Table

ISUNTB, a 29-byte table of keyword parameters, is
passed to the Keyword Syntax Scan routine by the
Control Statement Analysis phase. Itis located in the
Control Statement Analysis phase. ISUNTB contains the
parameters for the // UIN control statement. If a // UIN
control statement is read, the address of ISUNTB
{ISPMAD) is placed in the ISSCAN parameter table. The
byte positions and contents are:

Byte Contents
0 X114’

14 ‘UNIT’
5 X724

6-9 ‘TYPE’
10 X'36°
11-15 - ‘ERASE’
16 X'46°
17-22 ‘VERIFY’
23 X'53’
24-26 ‘PID’
2728 X‘FFFF

ISVLTB Table

ISVLTB, a 10-byte table of keyword parameters, is passed
to the Keyword Syntax Scan routine by the Control State-
ment Analysis phase. It is located near the end of the
Control Statement Analysis phase. ISVLTB contains the
parameters for the // VOL control statement. If a // VOL
statement is read, the address of this table is placed in the
ISSCAN table (ISPMAD). The byte positions and contents
are:

Byte Contents
0 X4
14 ‘PACK’
5 X222
6-7 giby
89 X‘FFFF’
Byte Label Contents
015 isvi1t Volume serial number and owner 1D of
first unit
16-31 ISVL2 Volume. serial number and owner |D of
’ second unit
3247 ISVL3 Volume seriad number and owner 1D of

third unit

Figure 1-5, ISVBG Table

Byte Label Contents

01 ISSTAD Address of where to start scan

23 None Address of where to end scan

4-5 None Address of scan output area

67 ISPMAD Address of keyword parameter table

Figure 1-6. ISSCAN Table
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IERTAB Table

IERTAB is a 7-byte table of halt information passed to the
Halt/Syslog transient by the Mainline phase (Figure 1-7). It
is located near the end of the Mainline phase.

IMSGT Table

The IMSGT table contains messages of actions taken which
are to be printed. The table is passed from the Mainline
phase to the Print phase. It is located near the end of the
Mainline phase.

ISSYSM Table

ISSYSM, a 7-byte table for halt messages, is passed by the
Control Statement Analysis phase to the Halt/Syslog
transient (Figure 1-8). It is located near the end of the
Control Statement Analysis phase.

ISCTLO Table

ISCTLO is a 5-byte table of constants passed by the Con-
trol Statement Analysis phase to the Halt/Syslog transient
to print control statements. It is located at the end of the
Control Statement Analysis phase. The byte positions and
contents are:

Byte Contents

0-1 X'0000" — Indicates output only; log
control statements

2 X'60" — Indicates 96-byte length

34 Address of 1/0 area (input buffer ISIO)

1-24

Byte Label Contents

0 IERTAB B‘11010110’' — Indicates halt and system

print

1 None C'l’ — Indicates Disk Initialization program

Disk System — Characters to be used for
halt display lights

23 IHSTX

Model 6 — Code to be converted for
halt display lights

4 ISABT Operator options

X'01" = Immediate cancel
X'02' = Control cancel
X‘04' = Retry

X'08' = Proceed

5-6 OSIBM C'Bb’ — Indicates submessage area

Figure 1-7. IERTAB Table

Byts Label Contents

0 ISSYM B‘11010110’ — Indicates halt and system

print

1 None C'l’ — Indicates Disk Initialization program

2-3 ISHALT Disk System — Characters to be used for

halt display lights

Model 8 — Code to be converted for
halt display lights

4 None Operator options

X'01’ = Immedisate cancel
X’02" = Control cance!
X'04’ = Retry

X'08’ = Proceed

56 1ISSUB C'bp’ —~ Indicates submessage area

Figure 1-8. ISSYSM Table




ALTIN Table

This 12-byte table, defined by the Mainline phase, contains
two bytes of information on each of the six alternate
tracks. ALTIN is located after the FCS work area at the
beginning of the Mainline phase. It is initialized to zeros
and may be modified by the Surface Analysis phase. Each
of the 2-byte areas within the table contains one of the
following hexadecimal configurations:

Contents Meaning
X'00Xx’ Alternate track is available for assignment
X'FFXX’ Alternate track is defective and may not
be used
X‘NNNN’ Address of the primary track to which the
alternate track is assigned
TBLE Table

This 12-byte area, defined by the Mainline phase, is
located at the beginning of the phase and contains the
addresses of the alternate tracks. The byte positions and
contents are:

Byte Contents

01 X‘0100’ = Track number one (upper)
2-3 X‘0180’ = Track number one (lower)
4.5 X'0200’ = Track number two {upper)
6-7 X‘0280’ = Track number two (lower)
89 X‘0300’ = Track number th‘ree (upper)
10-11 X‘0380’ = Track number three (lower)

BUFFERS

1S10 Read Buffer

ISIO, a 96-byte read buffer used by the Control Statement
Analysis Phase, containg the control statement images. It
is located at the end of the Control Statement Analysis
phase.

ISSCOT Output Buffer

ISSCOT, a 96-byte scan output buffer, contains the para-
meters found on the control statements. It is passed from
the Keyword Syntax Scan routine to the Contro] Statement
Analysis phase. It is located at the end of the Control State-
ment Analysis phase.

I0OADDR Write Buffer

IOADDR is a 256-byte write buffer used by the Mainline
and Surface Analysis phases for writing, reading, and
verifying data on disk. It is located at the end of the
Mainline phase.

IBFAD Write Buffer Address Area

IBFAD, a 2-byte area, contains the address of a write
buffer used during the error recovery procedure of the
Surface Analysis phase. It is located in the Mainline phase.

VOLS Write Buffer

VOLS is a 256-byte write buffer used by the Mainline phase
to write the volume label on disk. It is located at the end
of the Mainline phase. The byte positions and contents of
this buffer are:

Byte Contents

02 VOL

39 Volume serial number

10-81 Initialized to zero

8291 Owner ID

92-100 Device constants

101-112 Alternate track information (ALTIN table)

113214 Initialized to zero

215-238 Suspected defective tracks; indicators are
initialized to X‘FF’

239-255 Initialized to zero

Data Area Formats 1-25



WORK AREAS

FCS Work Area

The FCS work area, located in the Mainline phase immed-
iately following the control block IOB, is a 3-byte area
initialized to zeros. It is comprised of a flag byte, a
cylinder address, and a sector address. Bit 3 of the
IOBFLG byte in the IOB indicates that FCS is to be used
during the IOS SCAN instruction. The IOB also contains
a cylinder and sector address of a primary track on which
a write or read operation is to occur. The FCS contains
the same address as the IOB if the track is operative. If
the track is defective FCS contains the address of the
assigned alternate track. In this case the FCS flag byte
contains a X‘01’ to indicate that the alternate track is an
alternate track (X'02’ indicates a defective primary track;
X'03’ indicates a defective alternate track).

RIDFCS Work Area

The RIDFCS work area, located in the Mainline phase
following the FCS, is a 3-byte area initialized to zeros.
During a read ID operation, IOS will place the address

of the track that was actually read (either a primary track
or an alternate track) in this data area.

1-26

IRCDE Return Code

IRCDE, a 1-byte data area initiglized to zero, contains a
return code passed from the Surface Analysis phase to
the Mainline phase after surface analysis has occurred.
The possible codes are:

Code Meaning

X00 No error

Xo1 Unusable pack (cylinder O in etror, more
than six defective tracks, or defective
track 1D cannot be read)

X02 Alternate track defective

X'04’ Hardware error

X'08 Alternate track assignment valid

10SV Save Area

IOSV, a 256-byte save area in the Mainline phase, contains
the original volume label if secondary initialization is
requested. This area is located at the beginning of the
Mainline phase.

Note: This area overlays the Root phase.
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The IBM System/3 Alternate Track Assignment program
attempts to recover from read or write error conditions
encountered on a track located on a previously initialized
disk pack. There are three ways this program can be run:

1.  Conditional assignment transfers data from a sus-

pected defective track to an available alternate track.

Surface analysis is then performed on the original
track. If the track is defective, the ID fields of the
defective track and an alternate track are set to
reflect an alternate track assignment. If the track is
not defective, data is transferred back to the
original track; the alternate track is available for
further assignment.

2.  Unconditional assignment bypasses surface analysis
and unconditionally assigns an alternate track to
the suspected defective track.

3.  Unconditional cancel of prior assignment attempts
to return data located on an assigned alternate track
back to the original track. The alternate track is
available for further use.

After an assignment or cancel of prior assignment has been
executed, the program performs the following functions:

o Updates the volume label (cylinder 0, track 0, sector 2).

e Prints data from the defective sectors to allow the user
to check the data for accuracy (assignment only).

o Logs results of action taken,

Section 1. Introduction

SYSTEM REQUIREMENTS

The IBM System/3 Alternate Track Assignment program
uses the following minimum system configuration:

Disk System

e IBM 5410 Processing Unit, Model A12

o IBM 5203 Printer, Model Al

o IBM 5424 Muiti-Function Card Unit, Model A
e IBM 5444 Disk Storage Drive, Model 2

Model 6

e IBM 5406 Processing Unit, Model B2 (Includes the
keyboard with eight command keys)

e IBM 5213 Printer, Model 1
e IBM 5444 Disk Storage Drive, Model 2
The foltowing optional features are supported:

e IBM 5496 Data Recorder, Model 1 with System/3
Model 6 On-line Feature (Used as the Sysin device)

e IBM 2265 Display Station, Mode] 2 (Cathode Ray Tube,

used as Syslog device with IBM 5406 Processing Unit,
Model B3 and B4 only)

Introduction 2-3
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Figure 2-1 shows the operational flow of the Alternate Track
Assignment program.

When the user loads the Alternate Track Assignment pro-
gram, the Root phase receives control. The Root phase
then loads the Control Statement Analysis phase into main
storage, which reads the control statements (ASIOAR)
and checks their validity. The Control Statement Analysis
phase passes control and parameter list ASSC to the Key-
word Syntax Scan routine ($$RDSI) which scans the
control statements for the keywords indicated in ASSC.
Output from the Keyword Syntax Scan routine is located
in the ASSCOT buffer. The Control Statement Analysis
phase then builds a table of constants (ASCTBK) and
returns control to the Root phase. The Root phase main-
tains this table of constants under the label ABER.

The Root phase loads the Mainline phase which performs
one of the following functions:

1.  Conditional assignment
2.  Unconditional assignment

3.  Unconditional cancel of prior assignment

CONDITIONAL ASSIGNMENT

If the user requests a conditional assignment, the Mainline
phase obtains the addresses of the suspected defective
tracks from the volume label, builds table ATPDL, and
writes the ID field on an alternate track. It then loads
$ALTO3 to transfer data from the suspected defective
track to an alternate track. Control information is passed
to the phase in the AIOB control block. After the transfer,
the Mainline phase regains control and loads the Surface
Analysis phase to write the ID field on the suspected
defective track. The AIOB input/output control block
contains the control information required by the Surface
Analysis phase (see Section 4. Data Area Formats for a
description of the control block).

Section 2. Method of Operation

The Surface Analysis phase tests the specified tracks for
read or write error conditions, and performs special error
recovery procedures in case of surface errors. The SIOB
input/output block and the write buffer (pointed to by

the address at ABFAD) are used in this procedure. Other-
wise, the IOADDR write buffer is used. After surface analy-
sis, control is passed back to the Mainline phase along

with a return code indicating the status of the track tested.
If the track was defective, the alternate track is assigned

and the ID field is set to reflect the assignment.

The Mainline phase uses the IOADDR write buffer and
the AIOB control block to write the ID fields on the
alternate track. Two tables containing the status of the
alternate tracks (ALTIN) and their addresses (ATBLE) are
defined by the Mainline phase. If the track was not
defective, the Data Transfer phase is called to return data
to the primary track. The Mainline phase passes a table of
messages {AMSGT) to the Print phase indicating the
results of the assignment. If the data transferred was in
error, the Data Transfer phase also passes a table (ASTAB)
to the Sector Print phase consisting of the sectors and
data in error so that the user can check the data. A
conditional assignment is automatically performed after
each unconditional request.

UNCONDITIONAL ASSIGNMENT

If the user requests an unconditional assignment, the
Mainline phase receives the addresses of the tracks to be
processed from the table of constants contained in the
Root phase {ABER) and writes the ID field on an alternate
track. The Data Transfer phase is then loaded to transfer
data from the requested track to the alternate track.

After data transfer, the Mainline phase regains control and
loads the Surface Analysis phase to write the ID field on
the primary track. If data in error is transferred, the
Sector Print phase receives a table from the Data Transfer
phase to print the data so it may be checked for accuracy.
Control is returned to the Mainline phase which passes
control to the Print phase to print the results of the
assignment.

Method of Operation 2-5



UNCONDITIONAL CANCEL OF PRIOR ASSIGNMENT

If the user requests an unconditional cancel of prior
assignment, the addresses of the tracks to be cancelled are
obtained from the table of constants maintained by the
Root phase. The Surface Analysis phase is called to test
the primary track. The Data Transfer phase is then called
to attempt a data transfer to the primary track; it contains
a special error recovery procedure and attempts the
transfer eight times if not successful the first time. A
return code in the ARDTC buffer, is passed to the Main-
line phase indicating whether the attempt was successful
or not.

If the track is still defective, the user may:

2-6

e Force the assignment.

e Retry the transfer.

e Terminate the run.

e Continue to the next request.

e Write the updated volume label after the request has
been performed.

Note: The EOI transient performs end-of-job requirements.
The Halt/Syslog transient performs all halts due to errors
throughout the program.
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Figure 2-1, Operational Diagram for the Alternate Track Assignment Program
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Section 3. Program Organization

This section contains a functional description of each
phase included in the IBM System/3 Alternate Track
Assignment program. Flowcharts are also provided where
necessary. Figure 2-2 shows a storage map of the program.

Supervisor
ABER Tabie
Root Phase ($ALT)
ASCTAB Table
AMTAB Table
—— —
\ \
S —— — e —
Control Statement AIOB Control Block
. FCS Work Area
Anal Ph ALTO1
nalysis Phase (3 ) RIDFCS Work Area
ARCDE Return Code
ABFAD Data Buffer AddrAre
ASCTBK Table ATLIN Table
ASIOAR Buffer ATBLE Table
ASSC Table ARDTC Return Code
ASSCOT Buffer AATCDE Track Activity Code
ASSMG Table Mainline Phase ($ALTO2)
ASOTLY Table AMSGT Table
ASLTA Table a
\: ATPDL Table
S—— IOADDR Buffer
— St
——— ———
—— — = —
—~ S
Data Transfer — -
\ S
Phass ($ALT03) ——— . —
Keyword Syntax Scan Surface Analysis S
Routine {$$RDS1) ARDTC Buffer Phase {$ALSUR) .
ASTAB Table Print Phase {($ALMSG)
)
T — — SI10B Control Block
Sector Print
= Phase (SALSEP) — — PIOB Control Black
Unused T—
— e PWK1 Work Ares
— =
- Unused
\

Figure 2-2. Storage Map of the Alternate Track Assignment Program
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Root Phase ($ALT)

Entry Point: AROOT

Chart: None

Functions.

o Loads the Control Statement Analysis phase and the
Mainline phase into main storage.

e Maintains a table of constants (ABER) built by the
Control Statement Analysis phase.

Input: Table of constants (ASCTBK) from the Control
Statement Analysis phase (SALTO1)

Output: Table of constants (ABER) to the Mainline
phase
Exits:
o Normal
1.  Supervisor to load the phases
2. Entry point of phase called

o Error — None

2-10

Control Statement Analysis Phase ($ALTO01)

Entry Point: ASASYN

Chart: BA

Functions:

o Reads in control statements from SYSIN or the job
scheduler work area.

o Checks control statements for validity and proper
sequence.

o Builds a table of constants (ASCTBK) with information
obtained from the Keyword Syntax Scan routine.

Input: Control statements read in from the keyboard,
card, disk, or procedure library

Output: Table of constants (ASCTBK) to Root phase

Exits:
o Normal — Root phase

e Error — Halt/Syslog transient



Mainline Phase ($ALT02)

Entry Point: AMAIN

Chare: BB

Functions:

e Reads the volume label of the disk pack to be processed.

o Performs one of the following requests:
1.  Conditional assignment:

a. Removes any duplicate entries from the condi-

tional request list (ATPDL) in the volume label.

b. Passes information to the Data Transfer phase
to transfer data from a primary track to an
alternate track and checks the return code
(ARDTC).

c. Passes information (AATCDE) to the Surface
Analysis phase to perform surface analysis on
the primary track and checks the return code
(ARCDE).

d. Passes information to the Data Transfer phase
to transfer data back to the primary track if
the primary track was not defective.

e. Assigns the alternate track to the defective
track if the primary track was defective.

f. Determines whether an assigned alternate
track i defective. If it is, an attempt is made
to assign another track.

g- Updates alternate track information in the
volume label.

h. Passes a table of messages (AMSGT) to the
Print phase.

2. Unconditional assignment:

a. Passes information to the Data Transfer phase
to transfer data from a suspected defective
track to an alternate track and checks the
return code (ARCDE).

b. Assigns an alternate track to the suspected
defective track.

c. Determines whether an assigned alternate
track is defective. If it is, an attempt is made
to assign another alternate track.

d. Updates the alternate track information in the
volume label.

e. Passes a table of messages (AMSGT) to the
Print phase.

3. Unconditional cancel of prior assignment:

a. Determines if the requiest is valid. (There must
have been a previous assignment if there is to
be a cancel).

b. Passes information to the Data Transfer
phase to transfer data back to the primary
track and checks the return code (ARCDE).

c. Updates the alternate track information.

d. Passes a table of messages (AMSGT) to the
Print phase. If the track is still defective the
user may (1) force the cancel of prior

assignment, (2) retry the transfer, (3) ter-
minate the run, (4) continue to next request.

Input:
e Table of constants (ABER) from the Root phase
e Return code from the Surface Analysis phase

e Return code from the Data Transfer phase

Output:

e Control information to the Data Transfer phase and
the Surface Analysis phase

e Table of messages (AMSGT) to the Print phase (ALMSG)

e XRI pointing to AIOB for Data Transfer phase and
Surface Analysis phase
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Exits:
e Normal
1.  Surface Analysis phase
2. Data Transfer phase
3.  Print phase
4.  EOJ transient

e Error — Halt/Syslog transient

Data Transfer Phase ($ALT03)
Entry Point: ADATX
Chart: BC

Functions:

e Transfers data by sector from a primary track to
alternate track. This phase attempts to transfer data
eight times if the first transfer is not successful and a
hardware error has not occurred.

e Retums data to the primary track.

e Passes a table (ASTAB) to the Sector Print phase
($ALSEP) to print sector in error.

Input: XR1 points to input/output block AIOB in the
Mainline phase

Output:
e Return code to Mainline phase

e Message to Sector Print phase

2-12

Exits:
e Normal
1.  Mainline phase
2. Sector Print phase

e Error — Halt/Syslog transient

Surface Analysis Phase (SALSUR)

Entry Point: SURFAN

Chart: BD

Functions:

e Writes and verifies sector addresses and test patterns
(X‘55’ and X‘00") on specified tracks.

o Provides a special error recovery procedure for surface
errors; tries writing data ten times.

o Sets the flag byte of a defective track to indicate that
it is defective.

e Performs surface analysis and indicates if the primary
track is defective for conditional assignment and

unconditional cancel of prior assignment.

e Writes ID field on a defective primary track to indicate
an assignment.

o Passes a return code to the Mainline phase:
X‘10’ — No errors
X'11" — Unusable pack
X*‘12’ — Altemate track defective
X'14° — Hardware error encountered

X‘18’ — Valid alternate track assigned



Input:

e XRI1 points to input/output block AIOB defined by
the Mainline phase

e XR2 points to input/output buffer IGADDR

Output: Return code to Mainline phase

Exits:
e Normal — AERCHK in the Mainline phase

e Error — None

Print Phase (SALMSG)

Entry Point: ALMSG

Chart: BE

Functions:

o Prints the results of a successful assignment and the
addresses of the primary track and the assigned alter-
nate track.

e Prints the results of an unconditional assignment.

e Prints the results of an unconditional cancel of prior
assignment.

Input: Table of messages (AMSGT) from the calling phase

Output: Printed messages

® Normal — Mainline phase

e Error — None

Sector Print Phase (SALSEP)

Entry Point: ALSEP

Chart: BF

Functions: Prints the address of the sector in error and
the data on that sector if a data error occurred during an
alternate track assignment.

Input: Table (ASTAB) from the Data Transfer phase

Output: Sector in error is printed

e Normal — Data Transfer phase

o Error — None
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This section describes the format and contents of various
control blocks, tables, and other data areas used by the
IBM System/3 Alternate Track Assignment program. See
the storage map in Figure 2-2 for the relative location of
these data areas.

CONTROL BLOCKS

The Alternate Track Assignment program requires two
input/output control blocks:

1. AICB
2. SIOB

The AIOB, defined by the Mainline phase, is used to read
cylinder 0, track 0, sector 2 and perform surface analysis.
It is passed to the Surface Analysis phase and Data Transfer
phase which use the control information. A byte labeled
IOBFLG can be set to the following indications:

o Bit 0 — The program will handle its own error recovery
procedures.

e Bit 2 — No error logging.

e Bit 3 — Data area FCS will be used for comparisons
during the disk IOS SCAN instruction and that FSC
will contain the ID to write for a WRITE ID instruction.

o Bit 4 — The program does not use data management.

The SIOB, defined by the Surface Analysis phase, is used
to write data during surface error recovery procedures.

Section 4. Data Area Formats

Byte positions and contents for the input/output blocks
labeled AIOB and SIOB are:

Byte Contents
0-1 Chain pointer used and updated by IOS to
queue requests .
2 Completion code
3 Q byte indicating operation
4 R control byte
5 Cylinder address in hexadecimal
6 Sector address in hexadecimal
7 Number of sectors involved in operation
(N-1)
89 Data area address
10-11 Sense bytes used by I0S
12 Error counter used by 108
13 Flag byte
X‘80" = No error recovery
X‘4Q’ = No verification
X*20’ = No error logging
X‘10’ = Write ID operation
X‘08’ =No DTF
X'04” = No load I/O for disk file date
register
X‘02’ = Equipment check
X‘01° = Alternate track in process
14-15 Register 1 (XR1) save area
16-17 ARR save area

Data Area Formats 2-25



TABLES

ASCTBK Table

ASCTBK, an 84-byte table of constants, is passed by the
Control Statement Analysis phase to the Root phase. The
Root phase maintains the table under the label ABER.
The table is comprised of 21-bytes of information for
each // ALT statement. (There is a maximum of four

/! ALT statements in the input stream.) The 21-byte
sections of the table are labeled ASV1, ASV2, ASV3,

and ASV. ASV is also used as a temporary hold area
before moving the constants into the other sections of
the table. Each section contains such information as the
number of requested verifications, the type of assignment,
the unit and volume serijal numbers of the packs to be
processed, and the track numbers requiring unconditional
processing.

ABER Table

ABER, an 84-byte table located in the Root phase and
passed to the Mainline phase, maintains the parameters
initialized by the Control Statement Analysis phase under
the labe! ASCTBK.

ASSC Table
ASSC is an 8-byte table of parameters passed to the Key-

word Syntax Scan routine by the Control Statement
Analysis phase. The byte positions and contents are:

Byte Contents

01 Address of where to start scan

2-3 Address of where to end scan

4-5 Address of scan output area (ASSCOT)
6-7 Address of keyword parameter table

(ASLTA) for the /{ ALT statement

2-26

ASCTAB Table

ASCTAB is a 10-byte table used by the Root phase to
load the Control Statement Analysis phase into main
storage. The byte positions and contents are:

Byte
0

1-6

AMTAB Table

Contents

C‘0’” — Object library

C‘SALTOI’ — Program name to call
X'oo

Address of where to put the object
program (ALTEND)

AMTAB is a 10-byte table used by the Root phase to
load the Mainline phase into main storage. The byte
positions and contents are: :

Byte
0
1-6
7

89

Contents

C‘O’ — Object library

C'$ALTO02’ — Program name to call
X‘QO’

Address of where to put the object
program (ALTEND)



ASLTA Table

ASLTA is a 35-byte table containing the keyword para-
meters of the // ALT card defined in the Control State-
ment Analysis phase and used by the Keyword Syntax
Scan routine. The byte positions and contents are:

Byte Contents

0 X‘i 6

1-6 ‘VERIFY’

7 X224

811 ‘PACK’

12 X34

13-16 ‘UNIT”

17 X‘46’

18-23 ‘ASSIGN’

24 X‘58

25-32 ‘UNASSIGN’

33-34 XFFFF’
ASSMG Table

ASSMG is a table of halt messages to be logged on the
Halt/Syslog transient (Figure 2-3).

Byte Label Contents

0 ASSMG B‘11010110' — Indicates halt and
system print

1 None C'A’ — Indicates Alternate Track
Assignment program

23 ASHMSG Disk System — Characters to be used
for halt display lights
Mode! 6 — Code to be converted for
halt display lights

4 None Operator options
X'01" = Immediate cancel
X'02' = Control cancel
X'04’ = Retry
X‘08’ = Proceed

56 ASUBMG | CBY’ — Indicates subressage area

Figure 2-3. ASSMG Table

ASOTLY Table

ASOTLY is a halt table used by the Control Statement
Analysis phase to print control statements that are in
error. The byte positions and contents are:

Byte Contents
0-1 X‘0000° — Indicates output only; log
control statement
2 X‘60’ — Indicates 96-byte length
34 Address of 1/O area (ASIOAR)
ALTIN Table

This 12-byte table contains two bytes of information
concerning each of the six alternate tracks. It is

initialized to zeros by the Mainline phase and may be mod-
ified by the Surface Analysis phase. Each of the 2-byte
areas within the table contains one of the following

hexadecimal configurations:
Contents Meaning
X00XX Alternate track is available for assignment
X‘FFXX’ Alternate track is defective and may not be
used
X‘NNNN’ Address of the defective original track to
which the alternate track is assigned
ATBLE Table

This 12-byte table, used by the Mainline phase, contains
the addresses of the alternate tracks. The byte positions
and contents are:

Byte Contents

0-1 X‘0100° = Track number one (upper)
23 X‘0180’ = Track number one (lower)
4-5 X'0200’ = Track number two (upper)
6-7 X0280’ = Track number two (lower)
89 X'0300° = Track number three (upper)
10-11 X‘0380’ = Track number three (lower)

Data Area Formats 2-27



ATPDL Table

This 24-byte area is a conditional assignment request list.

It contains a 2-byte entry for each request. X’NNNN’ is
the cylinder and sector of the suspected bad track.
X‘FFFF indicates no conditional assignment has been
requested.

AMSGT Table

AMSGT is a table of messages sent to the Print phase
(ALMSG) by the Mainline phase (§AST02).

ASTAB Table

The ASTAB table is a 6-byte table used by the Data

Transfer phase to pass the Jocation of a defective sector
to the Sector Print phase.

BUFFERS

ABFAD Data Buffer Address Area

ABFAD is a 2-byte area which contains the address of a
data buffer (1/O work area) to be used during the error
recovery procedure of the Surface Analysis phase.
IOADDR Buffer

IOADDR is a 256-byte data buffer used by the Mainline

phase, the Surface Analysis phase, and the Data Transfer
phase to write and verify data on disk.

2-28

ASSCOT Buffer

ASSCOT is a 96-byte output area for the Keyword Syntax
Scan routine.

ASIOAR Buffer

ASIOAR is a 96-byte input buffer used by the Control

Statement Analysis phase to read the control statement
images.

CODES

AATCDE Track Activity Code

AATCDE is a 1-byte area containing a track activity
code. The code is passed from the Mainline phase to the
Surface Analysis phase. The code contains one of the
following hexadecimal configurations:

Contents Meaning

xor Suspected defective alternate track in
process

X002 Processing primary track that was assigned
to the alternate track

Xo4 Primary track all right

X‘'os Processing suspected altemnate track

X10 Alternate track defective

X40 Primary track still defective



ARCDE Return Code

ARCDE, a 1-byte data area initialized to X‘10’, contains
a return code passed between the Surface Analysis phase
and the Mainline phase. The possible codes are:

Code Meaning

X10° No errors

Xfl r Unusable pack

X12 Alternate track defective
X114 Hardware error encountered
X18 Valid alternate track assigned

ARDTC Return Code

ARDTC, a 1-byte area initialized to zero, contains a
return code passed between the Data Transfer phase and
the Mainline phase. The return code indicates whether
an attermpt to transfer data to the primary track was
successful or not. The possible codes are:

Code Meaning

X80’ Force unassign

X40 Defective alternate track

X110 Error in transferring data to primary
track

X‘'08’ Bad read ID

X'02 Error in transferring data to alternate
track

Xor Return to primary track

WORK AREAS

FCS Work Area

The FCS work area, located in the Mainline phase
immediately following the control block IOB, is a

3-byte area initialized to zeros. It is comprised of a flag
byte, a cylinder address, and a sector address. Bit 3 of
the IOBFLG byte in the IOB indicates that FCS is to be
used during the IOS SCAN instruction. The IOB also
contains the cylinder and sector address of the primary
track on which a write or read operation is to occur. The
FCS contains the address of the assigned alternate track.
In this case the FCS flag byte contains a X‘01° to indicate
that the assigned track is an alternate track (X‘02’
indicates a defective primary track; X‘03’ indicates a
defective alternate track).

RIDFCS Work Area

The RIDFCS work area, located in the Mainline phase
following the FCS work area, is a 3-byte area initialized
to zeros. During a read ID operation, 10S will place
the address of the track that was actually read (either a
primary track or an alternate track) in this data area.

PWK1 Work Area

PWK1 is a 96-byte work area used by the Sector Print
phase to convert unprintable characters to printable
characters.

Data Area Formats 2-29
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The IBM System/3 Alternate Track Rebuild program
corrects data in error which was transferred from a defec-
tive track to an alternate track by the IBM System/3
Alternate Track Assignment program.

The Alternate Track Rebuild program obtains the location
of the incorrect data from the // REBUILD control state-
ment. If no alternate track was assigned to the suspected

defective track, no data may be entered and a halt occurs.

If an alternate track was assigned, the program replaces the
incorrect data with hexadecimal data provided by the
user on data statements following the control statement.

A [/ PATCH control statement may be used in the same
manner as the // REBUILD control statement; however,
no check is made for an alternate track assignment. The
/] PATCH statement has the same format and parameters
as the // REBUILD statement.

Section 1. Introduction

SYSTEM REQUIREMENTS

The IBM System/3 Alternate Track Rebuild program
uses the following minimum system configuration:

Disk System

o IBM 5410 Processing Unit, Model A12

o IBM 5203 Printer, Model A1

e IBM 5424 Multi-Function Card Unit, Model A
e IBM 5444 Disk Storz.\ge Drive, Model 2

Model 6

o IBM 5406 Processing Unit, Model B2 (Includes the
keyboard with eight command keys)

e IBM 5213 Printer, Model 1
e IBM 5444 Disk Storage Drive, Model 2
The following optional features are supported:

e IBM 5496 Data Recorder, Model 1 with System/3
Model 6 On-line Feature (Used as the Sysin device)

o IBM 2265 Display Station, Model 2 (Cathode Ray Tube;

used as Syslog device with IBM 5406 Processing Unit,
Model B3 and B4 only)

Introduction 3-3
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This section contains a functional description of each phase
included in the IBM System/3 Alternate Track Rebuild
program. Figure 3-1 shows a storage map of the program.

Mainline Phase {$BUILD)

Entry Point: ROPEN

Chart: CA

Functions:

o Initializes constants and builds an input/output
control block (RIOB) to read the specified sector of
disk and write the corrections on the sector.

e Reads control statements and determines if they are
in sequence. If they are not in sequence, a halt occurs.

o Determines whether a statement is a control statement
or a data statement.

1.  Control statement — The data is converted from
decimal to hexadecimal representation by the
Hex Conversion routine within the Mainline phase.
The parameters (RTAB) and a table of work
area addresses (RADDS) are passed to the Key-
word Syntax Scan routine. The Mainline phase
then analyzes the table that is returned by the
routine. A halt occurs if the parameters are
invalid.

2. Data statement — The statement is scanned for
hexadecimal numbers. The Hex Conversion
routine ensures that the correct hexadecimal data
is written on the specified sector.

Input:
e //REBUILD or // PATCH control statement

e Data statement

e // END control statement

Section 2. Program Organization

Output:
o Corrected sector of disk

e Printout of control statements

Exits:
e Normal — EQJ transient

e Error — Halt/Syslog transient

Supervisor

RCARD Input Buffer

Mainline Phase ($BUILD)

RTAB Parameter Table
RADDS Address Table
RI10B Control Block
RA Conversion Table

RSYOB Output Buffer

RBUFFOQ Disk Input/Output Area

Keyword Syntax Scan Routine
($$RDS1)

Unused

Figure 3-1. Storage Map for the Alternate Track Rebuild Program
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This section describes the format and contents of the
control blocks, tables and data area used by the IBM
System/3 Alternate Track Rebuild program. See the
storage map in Figure 3-1 for the relative location of these
data areas.

CONTROL BLOCKS

RIOB Control Block

RIOB is an input/output control block used to read the
specified sector on the control statement and to write
the corrected data on the sector. RIOB is located near
the end of the Mainline phase. The byte positions and
contents are:

Byte Contents

0-1 Chain pointer used by I0S to queue requests
2 Completion code

34 Q and R bytes

5 Cylinder address in hexadecimal

Byte

10-11
12

13

14-17

Section 3. Data Area Formats

Contents

Sector address in hexadecimal

Number of sectors involved in operation
Data area address

Sense bytes

Error byte

Flag byte

X'80’ = No error recovery

X*40’ = No verification

X*20’ = No error logging

X*'10’ = Write ID operation

X‘08’ = No DTF

X‘04’ = No load IO for disk file data register

X‘02’ = Equipment check
X‘01’ = Alternate track in process

I0S work area

Data Area Formats 3-9



TABLES

RA Conversion Table

RA is a 4-byte table pointed to by XR2 at entrance to the
Convert Decimal to Hexadecimal routine. It contains a
2-byte address of the decimal representation to be con-
verted and a 2-byte hexadecimal output address.

RTAB Parameter Table

RTAB, a 30-byte parameter table, contains the valid
parameters which are passed from the Keyword Syntax
Scan routine. RTAB is located near the end of the Main-
line phase. The byte positions and contents are:

Byte Contents
0 X4

14 ‘PACK’
5 X4

69 ‘UNIT’
10 X35
11-15 ‘TRACK’
16 X'46’
17-22 ‘LENGTH’
23 X'54
24-27 ‘DISP
28-29 X'FFFF

310

RADDS Address Table

RADDS, an 8-byte table of addresses passed to the Key-
word Syntax Scan routine, contains the addresses of the
valid parameter table, output area, and the area to scan. It
is located near the end of the Mainline phase. The byte
positions and contents are:

Byte Contents

0-1 Address of where to start scan

2-3 Address of where to end scan

4-5 Address of scan work area

6-7 Address of keyword parameter table
BUFFERS AND WORK AREAS

RCARD Input Buffer

RCARD is a 96-byte area used as the statement input
buffer and conversion work area. It is located at the
beginning of the Mainline phase.

RBUFFQ Disk Input/Output Area

RBUFFO is a 256-byte disk input/output buffer. It is
located at the end of the Mainline phase.

RSYOB Output Buffer

RSYOB is a 96-byte output buffer used by the Keyword

Syntax Scan routine. It is located near the end of the
Mainline phase.
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The IBM System/3 File and Volume Label Display program
prints the contents of:

o The entire volume table of contents (VITOC) which con-
tains information on all data files on the disk.

o Certain volume label information such as the pack ID,
owner ID, number of available alternate tracks, track
numbers that have alternates assigned to them, device
capacity, beginning and ending tracks of the libraries,
and available space on the pack.

o Specified file labels in the VTOC containing informa-
tion about the specified files.

Section 1. introduction

SYSTEM REQUIREMENTS

The IBM System/3 File and Volume Display program uses
the following minimum system configuration:

Disk System

o IBM 5410 Processing Unit, Model A12

o IBM 5203 Printer, Model A 1

o IBM 5424 Multi-Function Card Unit, Model A
o IBM 5444 Disk Storage Drive, Model 2

Model 6

o IBM 5406 Processing Unit, Model B2
(Includes the keyboard with eight command keys)

o IBM 5213 Printer, Model 1
o IBM 5444 Disk Storage Drive, Model 2
The following optional features are supported:

o IBM 5496 Data Recorder, Model 1 with System/3
Model 6 On-line Feature (Used as the Sysin device)

o IBM 2265 Display Station, Model 2 (Cathode Ray Tube;

used as Syslog device with IBM 5406 Processing Unit,
Models B3 and B4 only)

Introduction 4-3






The general flow of the File and Volume Label Display
program is shown in Figure 4-1.

The Root and Syntax Scan phase (LABEL) reads the

control statements into main storage (FSBUF). The control
statements are read by SYSIN if they are on cards or by the
job scheduler if they are in the procedure library. SLABEL

loads the Keyword Syntax Scan routine ($$RDS1) and

passes the parameter list FSSCAN to it. The control state-

ments are checked for validity and the parameter list
FSSCOT is passed back to $LABEL which checks for
proper sequence.

$LABEL builds a table of constants (FRCTBK) which is
used by the Mainline phase (§LABL1). $LABLI is then
loaded into storage. The volume label is read using the
inputfoutput area FIOA and the pack ID is stored in the
table of constants. At this point, the flow of logic is
dependent upon the LABEL operand specified on the
DISPLAY statement.

Section 2. Method of Operation

o If the control statement indicates that the VTOC is to

be displayed, SLABL] prints the volume label infor-
mation from FDBUF. It prints label headings, reads

‘thé VTOC index using the input/output area FIOA,

and prints the file labels found via the index and the
scratch chain. The scratch chain pointed to by the
VTOC index, contains files defined with a scratch
attribute. It then calls the EQJ transient.

If the control statement indicates that a file label is

to be displayed, SLABLI1 prints the label headings,
reads the VTOC index, and searches for the specified
filenames. If the filenames are found, the file labels are
read into the buffer FIOA2 and printed from FDBUF.
The EQJ transient is then called. If the specified
filenames are not found, a halt occurs.

Note: All control statements and halt messages are
logged by the Halt/Syslog transient. '

Method of Operation 4-§
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Figure 4-1. Operational Diagram for the File and Volume Label Display Program
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This section contains a functional description and flow-
chart of each phase included in the IBM System/3 File and
Volume Label Display program. Figure 4-2 shows a
storage map of the program.

Supervisor

FRCTBK Table

—
\
FRMNTE Table

Root and Syntax
Scan Phase (SLABEL)

FSDTB Table

FSSCAN Table

FSSCOT Scan Output Area
FSSYSM Table

FSCTLO Table

FSBUF Buffer

FSFLG Table

FSJWTB Table

FSSCTB Table

———

Keyword Syntax Scan
Routine ($$RDS1)

' FDOTL Table
FDHSP Table
Unused FDLIST Table
\
\
——— Unused

Mainline Phase ($LABL1)

FVPARM Table
FDBUF Print Buffer
FIOA Read Buffer

Figure 4-2. Storage Map of the File and Volume Label Display Program

Section 3. Program Organization
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Root and Syntax Scan Phase ($LABEL)

Entry Point: FILSTN

Chart: DA

Functions:

e Reads control statements. If an error occurs, the
Halt/Syslog transient logs the control statement along
with the proper error message if a logging device is on.
A retry is allowed only if the control statements were
read from SYSIN.

o Checks the validity and proper sequence of the control
statements.

e Prints all control statements if a logging device is on.

o Builds and passes a table of constants (FRCTBK) to
the Mainline phase (SLABL1).

o Loads and passes control to the Mainline phase (SLABLI).

Input: Control statements

Output:
o Table of constants (FRCTBK) to the Mainline phase

e Printed control statements
Exits:
e Normal — Mainline phase (SLABL1)

o Error — Halt{Syslog transient

Mainline Phase ($LABL1)

Entry Point: DISPLY

Chart: DB

Functions:

e Reads in volume label to obtain pack ID.

e Converts and displays file information for all files and,
if the control statement was LABEL-VTOC, volume
label information in readable format.

e Converts and displays file information for all requested
files in readable format if the control statement was
not LABEL-VTOC. If a file label is specified and more

than one file contains the same name, all files with
that name are printed.

Input: Table of constants (FRCTBK) from Root and
Syntax Scan phase

QOutput: Printed file information

Exits:
e Normal — EOJ transient

e Error — Halt/Syslog transient
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This section describes the format and contents of the
control blocks, tables, and data areas used by the IBM
System/3 File and Volume Label Display program.
Figure 4-2 shows a storage map with the relative position
of tables and buffers within each phase.

TABLES

FRCTBK Table

FRCTBK is a 180-byte table initialized to blanks. Itis
built by the Root and Syntax Scan phase for the Mainline
phase and contains the file labels to be displayed. It can
contain a maximum of 20 file labels. It is located in
storage at the beginning of the Root and Syntax Scan
phase. The Mainline phase is loaded at the end of the
FRCTBK table.

FSDTB Table

FSDTB is a 13-byte keyword parameter table for the
DISPLAY control statement in the Root and Syntax Scan
phase. The byte positions and contents are:

Byte Contents
0 X'14’
14 ‘UNIT’

5 X025
6-10 ‘LABEL’
11-12 X'FFFF

FSSCAN Table

Section 4, Data Area Formats

FSSCAN is an 8-byte table of addresses passed by the
Root and Syntax Scan phase to the Keyword Syntax
Scan routine (Figure 4-3).

FSFLG Table

FSFLG is a 7-byte parameter table passed by the Root and
Syntax Scan phase to SYSIN if the control statements are
not read from the procedure library. The byte positions

and contents are:

Byte Contents
0 Flag byte
X‘6(’ = Hardware error
X‘40’ = Good completion
X09’ = Single buffer
1-2 Address of input buffer
34 Address of input buffer
5-6 Address of work area
Byte Label Contents
01 FSSTAD Address of where to start scan
23 None | Address of where to end scan (FSCEND}
45 None Address of scan autput area (FSSCOT)
67 FSAPTB Address of keyword paramster table
(FSDTB)

Figure 4-3. FSSCAN Table

Data Area Formats 4-13



FSJWTB Table

FSIWTB, a 7-byte parameter table, is passed by the Root
and Syntax Scan phase to the job scheduler work area if
the control statements are located on disk (Figure 4-4).

FSCTLO Table

FSCTLO is a 5-byte table passed to the Halt/Syslog
transient from the Root and Syntax Scan phase for
logging the control statements (Figure 4-5).

FSSYSM Table

FSSYSM is a 7-byte table passed to the Halt/Syslog
transient from the Root and Syntax Scan phase for
halts and error messages (Figure 4-6).

FRMNTB Table

FRMNTB, a 10-byte table in the Root and Syntax Scan
phase ($LABEL), contains the constant #7ABL1 and
the address of where to load the Mainline phase. The
byte positions and contents are:

Byte Contents

0 X00°

1-6 C‘SLABLY’

7 X00°

89 Address of where to load the Mainline
phase (FRMLD)

4-14

Byte Labet Contents

01 FSFB X'a860'

2 FSCMC X0’

34 None Address of input buffer (FSBUF)
5-6 None Not used

Figure 44. FSJWTB Table

Byte Label Contents
01 FSCTLO X'0000’ - Indicates output only; log
control statement
2 None X'60' - Indicates 96-byte length
34 None Address of [/O area {(FSBUF)
Figure 4-5. FSCTLO Table
Byte Label Contents
0 FSSYSM B'11010110’ — Indicates hait and
system print
1 None C‘F’ — Indicates File Delete program
2-3 FSHALT Disk System — Characters to be used
for hatt display lights
Model 6 — Code to be converted for
halt display lights
4 None Operator options
X‘01’ = Immediate cancel
X’'02' = Contro! cancel
X‘04’ = Retry
X‘08’ = Proceed
56 Fssus C'B¥’ — Indicates submessage area
Figure 4-6. FSSYSM Table




FSSCTB Table

FSSCTB, a 10-byte table in the Root and Syntax Scan
phase (SLABEL), contains the constant 0$$RDS1 and
the address where to load the Keyword Syntax Scan
routine. The byte positions and contents are:

Byte Contents
06 C'0$$RDS1’
7 X'00°
89 Adadress of where to load the Keyword
Syntax Scan routine (FSENT)
FVPARM Table

FVPARM, a 17-byte parameter table, contains control
information for the VTOC Read/Write routine. It is
passed from the Mainline phase to the VTOC Read/Write
routine in the supervisor. The byte positions and contents
are:

Byte Contents
0 X'02
1 Unit
2 Return code
34 Address of I/O area
5-6 Address of work area
7-8 Sector and displacement for format 1
9-16 Label for format 1
FDOTL Table

FDOTL is a 5-byte table passed to the Halt/Syslog
transient from the Mainline phase. Bytes (-2 contain
X‘000008’ and bytes 34 have the address of the output
buffer (FDBUF).

FDHSP Table

FDHSP is a 7-byte table passed to the Halt/Syslog
transient from the Mainline phase for halts and error

messages (Figure 4-7).
Byte Label Contents
0 FDHSP B‘11010110° — Indicates halt and
system print
1 None C’F' — Indicates File Delete program
2-3 FDHLT Disk System — Characters to be used
for halt display lights
Model 6 — Code to be converted for
halt display lights
4 None Operator options
X'01’ = Immediate cancel
X'02’' = Control cancel
X‘04' = Retry
X‘08’ = Proceed
56 FDSUB C'NF‘ — Indicates submessage area
Figure 4-7. FDHSP Table
FDLIST Table

FDLIST, a 7-byte table of parameters passed from the
Mainline phase to SYSLIST, contains control information

for printing (Figure 4-8).

Byte Label Contents

0 FDOP Print and skip space

1 FDSKBP Skip before printing

2-3 None Space before and skip after printing

4 FDSPAP Space 1 after printing

56 None Address of FDBUF print buffer
Figure 4-8. FDLIST Table
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BUFFERS FIOA Read Buffer

FIOA is a 512-byte area used by the Mainline phase for
two functions:

FSBUF Input Buffer 1.  Asa 256-byte read buffer for the volume label.

FSBUF, a 96-byte input buffer, contains the control 2. AsaS512-byte read buffer for the VIOC index.

statermnent images in the Root and Syntax Scan phase.
FIOA2 Read Buffer

) FIOA2 is a 64-byte read buffer (the last 64 bytes of FIOA)
FDBUF Print Buffer used by the Mainline phase to read the file labels.

FDBUF, a 96-byte print buffer, contains images from the

Mainline phase to be printed by SYSLIST. FSSCOT Scan Output Area

FSSCOT is a 128-byte area containing the operands of the
valid keywords. It is passed from the Keyword Syntax

- Scan routine ($$RDS1) to the Root and Syntax Scan
phase.
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The IBM System/3 File Delete program allows the user to
delete files no longer used or needed which are listed in
the volume table of contents (VTOC). The File Delete
program deletes:

o Specified file(s) listed in the VTOC.
o Al files listed in the VTOC.

If a SCRATCH statement is specified, the program writes
the file labels on the scratch chain. The scratch chain,
pointed to by the VTOC index, contains files defined as
scratch files (files which may be overlaid by other files). If
the REMOVE statement is specified, the file Iabels are re-
moved from the VTOC.

Section 1. Introduction

SYSTEM REQUIREMENTS

The IBM System/3 File Delete program uses the following
minimum system configuration:

Disk System

o IBM 5410 Processing Unit, Model A12

e IBM 5203 Printer, Model Al

o IBM 5424 Multi-Function Card Unit, Mode} A
o IBM 5444 Disk Storage Drive, Mode! 2

Model 6

o IBM 5406 Processing Unit, Model B2 (Includes the key-
board with eight command keys)

e IBM 5213 Printer, Model 1
o IBM 5444 Disk Storage Drive, Model 2
The following optional features are supported:

e 1BM 5496 Data Recorder, Model 1 with System/3 Model
6 On-line Feature (Used as the Sysin device)

o IBM 2265 Display Station, Model 2 (Cathode Ray Tube)

(Used with the IBM 5406 Processing Unit, Models B3 and
B4 only) (Used as the Syslog device)

Introduction 5-3






Figure 5-1 shows an operational diagram of the File Delete
program,

When the user loads the File Delete program, the Root
phase receives control. It loads the Control Statement
Analysis phase which reads in the control statements
using the input buffer FSBUF. The control statements are
checked for validity by calling the Keyword Syntax

Scan routine ($$RDS1). A table of keyword parameters
{FSCTBK) is built by the Control Statement Analysis
phase from the output (FSSCOT) of $§RDS1. FSCTBK
is passed to the Root phase and maintained under the
label FRCTBK. The Root phase again receives control
and passes FRCTBK to the Mainline phase. The Mainline
phase calls the VTOC Read/Write routine to read the
volume label, VTOC index, and file labels. It gives an S
retain type to all P or T retain types if the request was
LABEL-VTOC. It gives an S retain type to specified files

Section 2. Method of Operation

if the request is only for specified file labels. The flow of
logic then depends upon which control statement was read
by the Control Statement Analysis phase.

If a SCRATCH statement were read, the Job Scheduler
Work Area Put routine writes the file labels with their new
retain type in the scheduler work area. When the Control
Statement Analysis phase reads a valid END statement, it
calls the EQJ transient which writes the file labels onto the
scratch chain.

If a REMOVE statement containing the parameter DATA-
YES was read, data for the files is removed. The Job
Scheduler Work Area Put routine then writes the file labels
and attributes set to remove the labels in the scheduler work
area. When the Control Statement Analysis phase reads a
valid END statement, it calls the EOJ transient which re-
moves the file labels from the VTOC.

Method of Operation 5-5
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Section 3. Program Organization

The following section contains a function description of
the phases comprising the IBM System/3 File Delete
program. Flowcharts are provided where necessary.
Figure 5-2 shows a storage map of the program.

Supervisor
FRCTBK Table

Root Phase {$DELET)

FRMNTB Table
[ —— —_—
—— —~——
—— — —— —_—
Control Statement
Analysis Phase ($DELT1) .
Mainline Phase ($DELT?2)
FSCTBK Table
FSSTB Table
FSSCAN Table
FSSCOT Output Buffer FVIO 1/0 Buffer
FSBUF Input Buffer FFI0 1/O Buffer
FSSYSM Table FMOTL Table
FSCTLO Table FMHSP Table
FSHTB Table FSHTB Table
FSFLG Table FPRNT Table
FSWRK Work Area PARMA
FSJWTB Table PARMB
FSSCTB Table
VTOC Read/Write
Keyword Syntax Scan Routine ($$SSVT) . .
Loaded into the transient
Phase ($$ROS1) area when needed
Job Scheduler Work
Unused Area Put Routines ($$SSPT)
——
T — Unused

Figure 5-2. Storage Map of the File Delete Program
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Root Phase ($DELET)

Entry Point: FLBRS

Chart: None

Functions:

e Provides a save area for FRCTBK. FRCTBK is a table
of keyword parameters passed between phases.

e Loads and passes control to the Control Statement

Analysis phase ($DELET) and to the Mainline phase
($DELT2).

Input: Table of keyword parameters (FSCTBK) from
Control Statement Analysis phase ($DELT1).

Output.: Table of keyword parameters (FRCTBK) to
the Mainline phase
Exits:
#® Normal
1. Supervisor to load phases
2. Entry point of phases called

® Error — None

58

Control Statement Analysis Phase ($DELT1)

Entry Point: FILSYN

Chart: EA

Functions:

e Reads in control statements.

o Checks the validity of the control statements.

e Logs the control statements if a logging device is on.

e Buijlds a table of keyword parameters (FSCTBK) and
passes it to the Root phase.

Input: Control statements

Output: Table of keyword parameters (FSCTBK) to the
Root phase
e Normal

1.  Root phase after table of keyword parameters
(FSCTBK) is built

2. EOJ transient

o Error — Halt/Syslog transient



Mainline Phase ($DELT2)

Entry Point: FDEL

Chart: EB

Functions:
e If the control statement reads LABEL-VTOC:

1. All the format 1s (F1s) on the VTOC index with a
P or T retain type are read in.

2. Data is removed for all specified files, if 2 RE-
MOVE control statement with DATA-YES is read.

3.  The Fls with a P or T retain type are given an S
retain type.

4,  The F1s are written out in the scheduler work
area.

» If the control statement does not read LABEL-VTOC:
1.  The specified F1s on the VTOC index are read in.

2. Datais removed for all specified files, if a RE-

MOVE control statement with DATA-YES is read.

3.  The Fls are given an S retain type.

4.  The F1s are written out in the scheduler work
area.

Note: If a pack has more than one file with the same
label, a DATE option can be specified to delete one
of the files. If no DATE option is specified, all the
files with that label are deleted.

Input:

e Table of keyword parameters from the Root phase

® Volume label, VTOC index, and F1s from disk

Output: Fls in the scheduler work area

Exits:
® Normal — Root phase

o Error — Halt/Syslog transient

Program Organization $§-9
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This section describes the format and contents of the con-

trol blocks, tables, and data areas used by the IBM System/3

File and Delete program. Figure 5-2 shows a storage map
with the relative position of tables and buffers within each
phase.

TABLES

FRCTBK (FSCTBK) Table

FSCTBK is a 264-byte keyword parameter table filled by
the Control Statement Analysis phase. It is moved to the
Root phase where it is maintained as FRCTBK and used
by the Mainline phase (Figure 5-3).

FSSTB Table

FSSTB, a 27-byte table, contains the parameters of the
SCRATCH statement. It is passed by the Control State-
ment Analysis phase to the Keyword Syntax Scan routine.
The byte positions and contents are:

Byte Contents
0 X114’
1-4 ‘PACK’
5 X224
6-9 ‘UNIT
10 X35
11-15 ‘LABLE’
16 X44

1 .7-20 ‘DATE’
21 X'54
22-25 ‘DATA’
26 XFF

Section 4. Data Area Formats

FSSCAN Tahle

FSSCAN is a 8-byte table of addresses passed by the Con-
trol Statement Analysis phase to the Keyword Syntax
Scan routine (Figure 54).

Byte Label Contents
0 FRUNIT Unit
1 FRVTOC VTOC:
1. Y=Yes
2. N=No
2-7 FRPAK Pack 1D
8-13 FRDATE Date
14-261 FRLABL File labels
262 X'FF* End of labels
263 FLBCT Function byte for Job Scheduler Work
Area Put routine

Figure 5-3. FRCTBK (FSCTBK) Table

Byte Label Contents

01 FSSTAD Address of where to start scan

2-3 None Address of where ta end scan

45 None Address of scan output area

6-7 FSAPIB Address of keyword parameter table

Figure 5-4. FSSCAN Table
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FSFLG Table
FSFLG is a 7-byte parameter table passed by the Control
Statement Analysis phase to SYSIN if the control state-
ments are not located on disk. The byte positions and con-
tents are:
Byte Contents
0] Flag byte
X‘60’ = Hardware error
X‘40’ = Good completion

X‘09’ = Single buffer

12 Address of input buffer

34 Address of input buffer

56 Address of work area
FSJWTB Table

FSJWTB is a 7-byte parameter table passed by the Con-
trol Statement Analysis phase to the Job Scheduler
Work Area Read routine to read control statements from
disk (Figure 5-5).

FVTAB Table

FVTAB, a 17-byte parameter table, contains control in-
formation for the VTOC Read/Write routine. It is passed
from the Mainline phase to the VTOC Read/Write
routine in the supervisor. The byte positions and con-
tents are:

Byte Contents

0 X'02

1 Unit

2 Return code

34 Address of /O area

56 Address of work area

78 Sector and displacement for format 1
9-16 Label for format 1

5-16

FMOTL Table

FMOTL is a 5-byte table passed to the Halt/Syslog
transient from the Mainline phase. Bytes 0-2 contain
X'000009’ and bytes 3-4 have the address of the output
buffer (FDBUF).

FPRNT Table
FPRNT, a 5-byte table passed to the Halt/Syslog transient

from the Mainline phase. The byte positions and contents
are: )

Byte Contents

0-1 X‘0000” = Control bytes

2 X2A’ = Message length

34 Address of the message
PARMA Table

PARMA, a 12-byte table in the Mainline phase ($DELT2),
contains the constant O$$SSVT. The constant is used to
find O3$SSVT. The byte positions and contents are:

Byte Contents

0 C‘O’ = Library

1-6 C‘O33SSVT’ = Name of module to be
loaded

7 X‘00" = Control byte

811 X'40404040°

Byte Label Contents

01 FSFB X'4860°

2 FSCMC X0

34 FSJWTB+4 | Address of input buffer

56 None Not used

" Figure 5-5. FSIWTB Table



PARMB Table

PARMB, a 12-byte table in the Mainline phase ($DELT?),
contains the constant O$$SSPT. The constant is used to
find O$$SSPT. The byte positions and contents are:

Byte Contents
0 C'O’ = Library
1-6 C‘O$$SSPT’ = Name of module to be
loaded
7 X‘00’ = Control byte
8-11 X'40404040°
FMHSP Table

FMHSP is a 7-byte table passed to the Halt/Syslog tran-
sient from the Mainline phase for halts and error messages

(Figure 5-6).

Byte Label Contents

v} FMHSP B‘11010110’ — Indicates halt and
system print

1 None C'F’ — Indicates File Delete program

2-3 FMHLT Disk System — Characters to be used
for halt display lights
Model 6 — Code to be converted for
halt display lights

4 None Operator options
X‘01' = Immediate cancel
X'02’ = Control cancel
X‘04' = Retry
X'08’ = Proceed

56 FMSUB C'B¥’ — Indicates submessage area

Figure 5-6. FMHSP Table

FSHTB Table

FSHTB is a 5-byte parameter table passed to the Job
Scheduler Work Area Put routine (Figure 5-7). The JSWA
Put routine writes the file labels in the scheduler work area.

Byte Label Contents

0 FBT1 X’08' — Indicates function byte
1 FBT2 X'40' — Indicates iength

2 FCOM Compiletion code

34 FSHTB+4 | Address of I/O area

Figure 5-7. FSHTB Table

FRMNTB Table

FRMNTB, a 10-byte table in the Root phase (SDELET),
contains the constant SDELT?2 and the address where to
load the Mainline phase. The byte positions and contents
are:

Byte Contents
0 X000
1-6 C‘$SDELT2’
7 X'00
89 Address of where to load the Mainline
phase (FREND)
FSSCTB Table

FSSCTB, a 10-byte table in the Control Statement Analysis
phase, contains the constant 0$$RDS1 and the address of
where to load the Keyword Syntax Scan routine. The

byte positions and contents are:

Byte Contents

06 C'0$$RDS1’

7 X'00

89 Address of where to load the Keyword
Syntax Scan routine (FSENT)
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FSCTLO Table

FSCTLO is a 5-byte table passed to the Halt/Syslog tran-
sient from the Control Statement Analysis phase for logging
the control statements (Figure 5-8).

Byte Label Contents

o1 FSCTLO X'0000’ Indicates output only, iog
control statement

2 None X‘60° - Indicates 96-byte length

34 None Address of 1/0 area (FSBUF}

Figure 5-8. FSCTLO Table

FSSYSM Table

FSSYSM is a 7-byte table passed to the Halt/Syslog tran-
sient from the Control Statement Analysis phase for halts
and error messages (Figure 5.9).

Byte Label Contents

0 FSSYSM B8°11010110° — Indicates halt and

system print

1 None C'F' — Indicates Fiel Delete program

2-3 FSHALT Disk System — Characters to be used

for halt display lights

Model & — Code to be converted for
halt display lights

4 None Operator aptions

X‘01’ = Immediate cancel
X‘02' = Control cancel
X‘04’ = Retry

X'08' = Proceed

5-6 FSsuUB

C'é¥’ = Indicates submessage area

Figure 5-9. FSSYSM Table
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BUFFERS

FSBUF Input Buffer

FSBUF, a 96-byte input buffer in the Control Statement
Analysis phase, contains control statement images. The
last byte is labeled FSCEND.

FSSCOT Output Buffer

FSSCOT, a 128-byte output area, contains the valid key-
word operands. It is passed from the Keyword Syntax
Scan routine to the Control Statement Analysis phase.
FVIO 1/O Buffer

FVIO, a 512-byte input/output buffer in the Mainline phase,
is used to read the volume label and VIOC index.

FF10 1/O Buffer

FFIQ, a 64-byte input/output buffer in the Mainline phase,
is used to read the file labels.

WORK AREAS

FSWRK Work Area

FSWRK is a 47-byte work area defined in the tables of
constants FSFLG of the Control Statement Analysis phase
($DELT1). The address of FSWRK is passed to SYSIN
when FSFLG is passed to SYSIN by the Control Statement
Analysis phase.
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The IBM System/3 Disk Copy/Dump program has two
unique functions: copy pack and copy file. They are used
to:

e Copy the contents of one disk onto another.
e Copy a data file from one disk to another.

e Copy a data file from one location to another on the
same disk.

e Print the contents of a data file.

If the user requests the copy pack function of the Disk
Copy/Dump program, the entire contents of one disk pack
are transferred to another disk pack without regard to file
organization or type. If the user requests the copy file
function of the Disk Copy/Dump program, the selected
files may be copied or have records deleted; indexed files
may be reorganized or records deleted. Printed copies of
the data files may also be requested by the copy file
function.

Section 1. Introduction

SYSTEM REQUIREMENTS

The IBM System/3 Disk Copy/Dump program uses the
following minimum system configuration:

Disk System

e IBM 5410 Processing Unit, Model A12

e IBM 5203 Printer, Model Al

e IBM 5424 Multi-Function Card Unit, Model A
e IBM 5444 Disgk Storage Drive, Model 2

Model 6

® IBM 5406 Processing Unit, Model B2 (Includes the key-
board with eight command keys)

e IBM 5213 Printer, Modet 1
e IBM 5444 Disk Storage Drive, Model 2
The following optional features are supported:

e IBM 5496 Data Recorder, Model 1 with System/3 Model
6 On-line Feature (Used as the Sysin device)

e IBM 2265 Display Station, Model 2 (Cathode Ray Tube;

used as Syslog device with IBM 5406 Processing Unit,
Models B3 and B4 only)
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COMMON FUNCTIONS

Figure 6-1 shows an operational diagram of the common
function of the Disk Copy/Dump program.

When the user loads the Disk Copy/Dump program, the
Root phase (SCOPY) receives control. The Root phase
passes control to the Control Statement Analysis phase
($COSYN). The Control Statement Analysis phase reads
the control statements from SYSIN (using the information
from the CSYSIN table) or the procedures library into

the CSCARD input buffer. If the Jogging device is on,
CSCTLP is passed to the Halt/Syslog transient and the
control statements are printed. The control statements
are then checked for validity.

Two tables of keyword parameter information (CSPKTL
and CSFILT) are built by the Control Statement Analysis
phase. The address of CSPKTL or CSFILT (depending on
whether a copy pack or a copy file type of control state-
ment is read) is placed in CSSYNT. CSSYNT is passed to
the Keyword Syntax Scan routine ($$RDS1). The Key-
word Syntax Scan routine builds a table of parameters
and passes it to the Control Statement Analysis phase in a
buffer labeled CSSYOT. CSCTL is built by the Control
Statement Analysis phase and passed to the Root phase.

The Root phase then uses either the copy pack function or
the copy file function.

Note: CSERRB is passed by the Control Statement Analysis

phase to the Halt/Syslog transient to display any error
messages.

Section 2. Method of Operation

COPY PACK FUNCTION

Figure 6-2 shows an operational diagram of the copy pack
function.

If the copy pack function is requested, the Root phase
passes CSCTL to the Main Data Transfer phase ($COPIN)
or the Intermediate phase (§COPIM). The Intermediate
phase receives control if intermediate copying from one
pack on the removable disk on drive one (R1) to the sec-
ond pack on R1 is required. If intermediate copying is not
required, control is passed to the Main Data Transfer phase.

When control is passed to the Main Data Transfer phase, the
size of the 1/O area is calculated and the pack sizes are com-
pared. The output pack is checked for active files. Tracks
0 and 1 are copied using a work area called CDPIWK, a buf-
fer labeled CDPIBF, and control block CDPIOB. Cylinders
from cylinder 4 to the upper limit are copied. The disk
pack is read (using control block CDPIOB) by half track,
full track, or full cylinder into an output area labeled
CDPIBF. The program then exits to the EOJ transient.

If control is passed to the Intermediate phase, space for 2
temporary file on the fixed disk on drive one (F1) is ob-
tained to copy cylinder 0. The rest of disk pack is copied
and read using control blocks CDIIOB, CDOIOB, and
CDFIOB, and the buffer labeled CDIBUF. The program
exits to the EQJ transient.

Note: CERRTB and COPHLT are halt tables, identical in
format, which are passed to the Halt/Syslog transient. The
Halt/Syslog transient generates all halts due to errors and
displays error messages.
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Note: Control statements
may be read from keyboard,
card, or disk.

g v e —

SYSIN

-

Control
statement

Control
statements

CSCARD

CSYSIN

Copy Pack

ENTER
Function
\
Root Phase {$COPY)
o Loads phase
e Maintains CSCTL
Copy File
¢scTL Function
Y
Control Statement
Analysis Phase ($COSYN) CSSYOT
e Reads in control
statements
o Checks for errors,
validity, and proper Keyword
sequence of control Syntax
statenents Scan
e Buillds CSCTL Routine
® Prints control CSSYNT {$$RDS1)
statements in .
arror
A
CSERRB
CSCTLP
Key:
Halt/Syslog
Transient Routine described in 1BM
System/3 Disk System:
System Control Program

|
{

Displayed
BITOT Messages;

logged control
statements

Logic Manual, SY21-0502

> Flow of logic
¢ == = = — —p= Flow of data

e Flow of dats and logic

Figure 6-1. General Diagram for the Common Functions of the Disk Copy/Dump Program



yaed
AP
pedo)y

2180 PuUB RIEP JO MO|] -~

‘TOS0-LZAS ' eausy 21807
wesBoid 1050 WIASAG SWINLAS 38
£/WRISAS WB| W PeqLI%eP suiInay

QP JOMO|] = = — —a —
2160] jJo MO)y G ——————

luaisuedy (03

4NeIad

sgBgssow
30.48 paAstdsiQ
|
pUT- 21 TTY
Bo1sAg i
H81H400
Hoed
40 JBPURWIA) (3I00) @
0 19pul|Ad
Adoo 01 N1¢OO$ Weo @
o uo By
Aresodwa) )0 eds Nep @

(N13008) 8584y siepauualy]

218830

Ay

ueisuad] O3

Ny Jadan oy
£ Y285 WOJ QNP 5B100) @
| Pue @ syoRN s81d0] @
paidos eq o
»o8d JO B2 SPUIULBING @
azs saE O/ SeUlLAIeT O

{NId003) 8504 Jejsuns) meq ulew

3oed
AP
pordo)
| -
481400
SifAI4Q0

Figure 6-2. Operational Diagram for the Copy Pack Function of the Disk Copy/Dump Program

Method of Operation 6-7



COPY FILE FUNCTION

Figure 6-3 shows an operational diagram of the copy file
function.

If the copy file function is requested, the Initialization
phase ($COFIN) receives control and CSCTL is passed to

it by the Root phase. This phase does a special open to the
input and output files (using CFIN and CFOUT) to obtain
record length and file type. It analyzes the attributes, finds
storage sizes, and saves record lengths. This information

is placed in a DTF and stored in the Root phase immediately
following CSCTL. Control is then passed to one of the
following five phases. Register 1 points to CSCTL and the
DTFs and is input to each of these phases:

e Simple Copy Files ($CONDP) copies an indexed, non
multi-volume direct, or consecutive file that does not
require printing or deletion of a record or reorganizing.
This phase uses CONEND as a record area for one logical
record.

e (Copy Non-Indexed Files { $COREC) copies a consecu-
tive or non multi-volume direct file and deletes and/or
prints a record.

® Non-Reorganization Indexed Sequential File ($§COCIO)
prevents reorganization of an indexed file and allows
deletion and printing of a record. This phase uses
COIEND as a buffer for one logical record.

® Reorganization Indexed Sequential Files {§COREI)
copies an indexed sequential file, allows deletion and
printing of a record and reorganization. This phase uses
COIEND as a buffer for one logical record.

o Multi-Volume Direct Files (§COMVD/ copies a multi-
volume direct file and allows printing.

o Intermediate Control ($COFIM) receives control if inter-
mediate copying (from one pack on R1 to another pack
on R1)is requested. The Intermediate Control phase re-
ceives the DTFs and opens input one. It then determines
if main storage space is available and preallocates space

6-8

on the fixed disk on drive one (F1). The F1 DTF is
opened and added to the DTFs from the Root phase.
The Intermediate Control phase then passes control to
one of four phases. Register 1 points to CSCTL and the
DTFs and is input to each of these phases. Each phase
uses CFI0B as a.control block and the CFVLBF buffer
for reading the volume label.

1. Intermediate Reorganization ( $COIRY ) copies
and reorganizes an indexed sequential file, allows
record deletion from an output file, and allows
printing with no output on disk.

2.  Intermediate Non-Reorganization (§COIRN)
copies an indexed sequential file with no reorgan-
ization and allows record deletion from the out-
put file.

3.  Intermediate Consecutive ( §CONQOI) copies a con-
secutive or non multi-volume direct file and allows
record deletion (if not direct) and printing with
output on disk.

4,  Intermediate Multi-Volume Direct ( $COIMD)
copies multi-volume direct files and allows print-
ing.

® End of Job Phase ($COEQJ ) puts the correct volume
sequence number and file type in the output if copying
only one volume of a multi-volume file.

Note 1: All phases except Simple Copy Files, Initialization,
and Intermediate Control phases call the Print phase. The
Print phase loads SYSLIST and passes a table of informa-
tion (CPLIST) and print buffer CPBUF to it. The Print
phase prints a record and changes unprintable characters to
vertical hexadecimal characters. Control is then returned
to the calling phases. The Print phase is loaded by the Non-
Reorganization Indexed Sequential Files phase.

Note 2: All phases except Initialization, Intermediate Con-
trol, and Print phases exit to the EQJ transient or to the
EOQJ phase which then exits to the EOQJ transient.

Note 3: CFERR, CORHLT, CRIHLT, and CHTTB are halt
tables which are identical in format and are passed to the
Halt/Syslog transient. The Halt/Syslog transient generates
all halts due to errors and displays error messages. If the
logging device is on, the Copy Non-Indexed Files phase
passes CNOTAB to the Halt/Syslog transient to print error
messages on the logging device.
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Figure 6-3. Operational Diagram for the Copy Files Function of the Disk Copy/Dump Program
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This section contains a functional description of each phase

included in the IBM System/3 Copy/Dump program.
Storage maps and flowcharts are provided where necessary.
COMMON FUNCTIONS

Initially the Root phase receives control and loads the
other phases into storage. The control statements are

read and checked for validity. A table of constants
(CSCTL) containing information found on the control
statements is built and maintained by this group of phases.

This table, CSCTL, is used by both the copy file and copy
pack functions.

Root Phase ($COPY)

Entry Point: CROOT

Chart: None

Functions:
o Calls the various phases into main storage.
o Maintains a table of constants (CSCTL) that is passed

to various phases.

Input: Table of constants (CSCTL) from Control
Statement Analysis phase

Output: Table of constants (CSCTL) to various phases

e Normal
1.  Supervisor to load the phases
2.  Entry point of the phase called

o Error — None

Section 3. Program Organization

Control Statement Analysis Phase (§COSYN)

Entry Point: CSBEG

Chart: FA

Functions:
o Reads control statements into input buffer CSCARD.

Note: 1f the control statements are read from the job
scheduler work area, no retry is allowed on halts.

e Checks for errors and proper sequence of the control
statements. :

e Builds a table of constants (CSCTL) containing infor-

mation found on the control statements and passes it
to the Root phase.

Input: Control statements read from SYSIN or the job
scheduler work area

Output:
o Table of constants (CSCTL)

e Printed control statements if the logging device is on

Exits:
e Normal

1.  Root phase after building table of constants
CSCTL

2.  Keyword Syntax Scan routine to check for valid
keyword parameter

o Error — Halt/Syslog transient
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COPY PACK FUNCTION

The copy pack function transfers the entire contents of
one disk to another without regard to data type, format,
or contents. The receiving pack must not contain any
active files and must be the same logical size. Figure 64 is
a storage map for the copy pack function.

$COPY

$COPIM
Supervisor Supervisor
CSCTL Table CSCTL Table
Root Phase
{$COPY)
Control Intermediate
Statement Phase
Analysis ($COPIM)
Phase
($COSYN)
Keyword Syntax Scan
Routine ($$RDS1} 1/0 Work Area
Unused Unused
$COPIN
Supervisor
CSCTL Table
Main Data
Transfer Phase
{$COPIN)

1/0 Work Area

Unused

Note: In each phase there is a dark line, The area below the
line is newly loaded by that phase. The area above the line
remains the same as it was in the preceding phase.

Figure 6-4. Storage Maps of the Copy Pack Function of the Disk
Copy/Dump Program
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Main Data Transfer Phase ($COPIN)

Entry Point: COPINT

Chart: FB

Functions:

e Determines the size of the input/output area that may
be used. The larger the input/output area, the faster
the copy may occur. The minimum area is 3,072 bytes
and the maximum is 12,288 bytes (full cylinder).

o Checks the size of the pack to be copied.

e Changes the last byte of the output IPL label (track O,
sector () to equal the Q code of the output pack:

1.  X‘A0’if Rl (removable disk on drive 1)
2. X‘A®if F1 (fixed disk on drive 1)
e Copies all of track 0 and 1 except for:
1.  Volume serial number
2.  OwnerID
3. Alternate track information

4,  Outboard data recorder/statistical data recorder
{OBR/SDR); program protection sectors

e Determines whether the output volume contains active
files. If active files are present, a halt occurs.

e Writes out a volume serial number of (,,,,,,) and directory
pointers of ‘FFFF’; saves the good serial number and
pointers in an unused area of the label.

Input: Table of constants (CSCTL) from the Control
Statement Analysis phase

Ourput: Tracks 0 and 1, cylinder 4 to last customer
cylinder copied and updated



Exits:
e Normal — EQJ transient to end job

e Error — Halt/Syslog transient

Intermediate Phase ($COPIM)
Entry Point: COPIM

Chart: FC

Functions:

@ Determines the size of the input/output area that may
be used. The larger the input/output area, the faster
the copy may occur. The minimum area is 3,072 bytes
and the maximum is 12,288 bytes (full cylinder).

@ Checks the size of the pack to be copied.

e Copies cylinder 0.

e Copies all of track 0 and 1 except for:

1. Volume serial number
2. OwnerID

3. Alternate track information

4.  Outboard data recorder/statistical data recorder
(OBR/SDRY); program protection sectors

o Obtains space on fixed disk on drive 1 (F1) to use as a
temporary file.

e Halts and issues a message to operator to mount the
correct pack.

e Determines whether the output volume contains active
files. If active files are present, a halt occurs.

e Writes out the good volume label, destroys the label of
(,155,), and restores the pointers that were saved.
Input: Table of constants pointed to be XR1

Output: Copied disk

Exijts:
e Normal — EOJ transient to end job

e Error — Halt/Syslog transient
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COPY FILES FUNCTION

The copy files function analyzes the file attributes to deter-

mine (1) if a data file is to be copied from one disk to
another or from R1 to R1 on different packs (intermediate
copying) (2) the type of file to be copied; indexed, direct,
consecutive, and whether printing, reorganization, or de-
letion is required. The correct phase needed to fulfill the
request is then loaded and the file is copied. Figure 6-5 is
a storage map for the copy files function.

Initialization Phase ($COFIN)

Entry Point: COF1

Chart: FD

Functions:

@ Determines the type of copy file requested and the
phases needed to fulfill the request.

o Determines the storage size available for the program.
@ Obtains the record length and passes it to the Root

phase to be saved.

Input: XR1 points to a table of constants (CSCTL) from
the Root phase

Qutput:
o DTFs stored in the Root phase

e XRI points to table of constants (CSCTL)

6-14

o Normal — Supervisor

o Error — Halt/Syslog transient

Simple Copy Files Phase (SCONDP)

Entry Point: SCONDP

Chart: FE

Functions: Copies the following files when printing, de-
leting, or re-organizing is not required:
o Indexed sequential

o Consecutive

o Direct (when not multi-volume)

Input:
e Disk file to be copied

e XRI points to a table of constants (CSCTL) from the
Root phase

e DTFs immediately following the CSCTL table

Output: Copied file on disk

Exits:
o Normal

1. Supervisor to open and close files, [oad halt
transient, and load EOQJ transient

2. EOJ transient routine to end job

3. EOJ phase ($COEQYJ) if one volume of multi-
volume file

o Error — Halt/Syslog transient



$COPY $COFIN $CONDP $COREC $COREI
Supervisor Supervisor Supervisor Supervisor Supervisor
CSCTL Table CSCTL Table CSCTL Table CSCTL Table CSCTL Table
Root Phase OTFs DTFs from DTFs from DTFs from
($COPY) $COFIN $COFIN $COFIN
Data Management Data Management Data Management
. . Copy Non-Indexed Reorganization
f’ll::s p;i:ggn;:? Files Phase Indexed Sequential
Control {3COREC) Files Phase ($COREI)
Statement Logical Record Logical Record Logical Record
Analysis
Phase Input 10B Input 10B Input OB
($COSYN) Initialization "Input Buffer Input Buffer Input Buffer
Phase ($COFIN)
Output 10B Output I0B Input Index
Output Buffer Output Buffer Output |10B
Output Index Print Phase Output Index
Keyword
Syntax Scan Print Phase
Routine
($$RDS1)
Unused Unused
Unused
Unused Unused
$cocio $COFIM $CONOI $COIRN $COIRY
Supervisor Supervisor Supervisor Supervisor Supervisor
CSCTL Teble CSCTL Table CSCTL Table CSCTL Table CSCTL Table
DTFs from DTFs from DTFs from DTFs from DTFs from
$COFIN $COFIN $COFIN $COFIN $COFIN
Data Management DTF DTFs from DTFs from DTFs from
$COFIM $COFIM $COFIM
Non-Reorganization
Indexed Sequentist Intermediate Intermediate Intermediate
Files Phase {($COCIO) Consecutive Non-Reorganization Reorganization
Y
Logical Record Phase ($CONO1) Phase ($COIRN) Phase ($COIRY)
Data Management Date Management Data Management
{nput 10B
Logical Record Logical Record Logical Record
Input Buffer Intermediate
ut 10B t 10B Input 10B
Output 108 Cortrol Phasa Inp Inpu nput 10
Input Buffer Input Buffer Input Buffer
Output Buffer
Output 10B Output 10B Output I0B
Output Index :
Output Buffer Output Buffer Output Buffer
Print Phase Output Index Output Index
Print Phase
Print Phase Print Phase
Unused
Unuseq: Unused Unused Unussd

Note. In each phase there is 8 dark line. The area below the line is newly loaded by that phase. The area above the line remains the
same as it wes in the preceding phasa.

Figure 6-5. Storage Maps of the Copy Files Function of the Disk Copy/Dump Program (Part 1 of 2)
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$COMVD $COIMD $COEQJ
Supervisor Supervisor Supervisor
CSCTL Table CSCTL Table CSCTL Table
OTFs from DTFs from DTFs from
$COFIN $COFIN $COFIN
Data Management DTFs from End of Jab
$COFIM Phase ($COEOQJ}
Copy Multi-Volume
Direct Files Phase Intermediate
($COMVD) Multi-Volume
Files Phase
Logical Record ($COIMD)
Input 10B Data Management
Input Buffer Logical Record
Output 10B Input IOB Unused
Output Buffer Input Buffer
Print Phase Output 0B
Output Buffer
Print Phase
Unused
Unused

Figure 6-5. Storage Maps of the Copy Files Function of the Disk
Copy/Dump Program (Part 2 of 2)

Copy Non-Indexed Files Phase (SCOREC) Output:

e Copied file on disk
Entry Point: COREC

e Printed file
Chart: FF
Exits:

Functions:
e Normal

o Copies a consecutive file or a direct file that is not

multi-volume. 1. Print phase to print a record

o Deletes a record if specified (consecutive file only). 2. EOJ transient to end job

3. EOJ phase ($COEQ)) if one volume of multi-

e Prints a record if specified.
volume file

Input: e Error — Halt/Syslog transient

o XRI points to a table of constants (CSCTL) from the
Root phase

o DTFs immediately following the CSCTL table
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Non-Reorganization Indexed Sequential Files Phase
($COCI0)

Entry Point: COINDX

Chart: FG

Functions:

o Copies an indexed sequential file.

e Allows the file to be reorganized.

e Allows specified records to be deleted.

e Allows records to be printed.

Input:

e XR1 points to a table of constants (CSCTL) passed
from the Root phase

o DTFs immediately following the CSCTL table

Output:
e Copied file on disk

o Printed file

Exits:

e Normal
1. Print phase to print record
2. EOI transient to end job

3.  EOJ phase ($COEQ)) if one volume of multi-
volume file

e Error — Halt/Syslog transient

Reorganization [Indexed Sequential Files Phase ($COREI)
Entry Point: COINDX
Chart: FG

Functions:

e Copies an indexed sequential file.
o Prevents reorganization.

o Allows records to be deleted.

o Allows records to be printed.

Input:

e XR1 points to a table of constants (CSCTL) from the
Root phase

e DTFs immediately following the CSCTL table

QOutput:
e Copied file on disk

o Printed file

Exits:
e Normal
1. Print phase to print record
2. EOJ transient routine to end job

3. EOJ phase ($COEOQ)) if one volume of multi-
volume file

e Error — Halt/Syslog transient

Program Organization 6-17



Intermediate Control Phase ($COFIM)

Entry Point: CFBEG

Chart: FH

Functions:

e Receives the DTFs and opens input with the correct
attributes,

e Determines if enough main storage is available for the
program.

e Preallocates space on the fixed disk on drive 1 (F1)
and opens the F1 DTF as consecutive output.
Input:

e XRI points to a table of constants (CSCTL) passed
from the Root phase

o DTF immediately following the CSCTL table

Output:
o F1 DTF and constants added to CSCTL table

o DTFs immediately following the CSCTL table

Exits:
e Normal — Entry point of phase called

o Error — Halt/Syslog transient
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Intermediate Reorganization Phase ($COIRY)

Entry Point: CFBEG

Chart: FI

Functions:

e Copies and reorganizes an indexed sequential file
from one pack of the removable disk on drive one (R1)
to another pack on R1.

o Allows records to be deleted from the output file.

e Allows printing to be specified with output on disk.

Input:
o Indexed file on the input pack on R1

e XRI points to the table of constants (CSCTL) from
the Root phase.

o DTF immediately following the CSCTL table

Output: Reorganized file on the output R1

Exits:
e Normal
1. Halt/Syslog transient for mounting packs
2.  Disk IOS routine for reading the volume label
3.  Print phase to print record
4,  EOJ transient to end job

5. EOJ phase ($COEQJ) if one volume of multi-
volume file

o Error — Halt/Syslog transient



Intermediate Non-Reorganization Phase ($COIRN)
Entry Point: CFBEG
Chart: FI

Functions:

o Copies an indexed sequential file from one pack on R1
to another pack on R1 with no reorganization.

e Allows records to be deleted from the output file.

Input:
e Indexed file on the input pack

e XRI points to a table of constants (CSCTL) from the
Root phase

o DTF immediately following the CSCTL table

Output: Indexed file on the output pack

Exits:
e Normal
1.  Halt/Syslog transient for mounting packs
2. Disk IOS for reading the volume label
3. Print phase to print a record
4.  EOJ transient to end job

5. EOQIJ phase ($COEOQJ) if one volume of multi-
volume file

o FError — Halt/Syslog transient

Intermediate Consecutive Phase (SCONOI)

Entry Point: CFBEG

Chart: FI

Functions:

Copies a non-indexed file and a direct file that is not

multi-volume from one pack on removable disk on drive
one (R1) to another pack on R1.

o Allows records to be deleted from the output file (con-
secutive file only).

e Allows printing with output on disk.

Input:

e Consecutive file or a direct file that is not multi-volume
on the input pack

o XR1 points to a table of constants (CSCTL) from the
Root phase.

o DTF immediately following the CSCTL table

Output: Consecutive file or a direct file that is not multi-
volume on the output pack on R1

Exits:
e Normal
1.  Halt/Syslog transient for mounting packs
2. Disk IOS routine for reading the volume label
3.  Print phase to print record
4.  EOIJ transient to end job

5. EOJ phase (§COEQJ) if one volume of multi-
volume file

e Error — Halt/Syslog transient
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Print Phase {$COPRL — Disk System)
($COPRM — Model 6)

Entry Point: COPRT

Chart: FJ

Functions.

o Prints a record with its key or number.

o Indicates if a record is deleted.

o Prints a scale at the top and bottom of each page.

o Prints the record count.

Input:

e Record address

e Recordlength

o Record key or number

o An indication in the CSCTL table of constants when
~arecord is deleted

Qutput: Printed records with a record count

e Normal
1. SYSLIST to print a record
2. Calling routine once record is printed

e Error — Halt/Syslog transient
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Copy Multi-Volume Direct Files Phase {($COMVD)

Entry Point: COREC

Chart: FK

Functions:
o Copies a multi-volume direct file.

e Prints a record if specified.

Input:

e XRI1 points to a table of constants (CSCTL) from the
Root phase

e DTFs immediately following the CSCTL table

Output:
e Copied file on disk

o Printed file

Exits:
o Normal
1.  Print phase to print a record

2. EOJ transient to end job

3.  EOI phase ($COEQ)) for volume sequence number

e Error — Halt/Syslog transient



Intermediate Mufti-Volume Direct Phase {($COIMD)

Entry Point: CFBEG

Chart: FI

Functions:

e Copies a multi-volume direct file from the pack on the
removable disk on drive one (R1) to another pack on R1.

e Allows printing with output on disk.

Input:
e Multi-Volume direct file on-the input pack

e XR1 points to a table of constants (CSCTL) from the
Root phase

e DTF immediately following the CSCTL table
Output: Multi-Volume direct file on the output pack on
R1
Exits:
e Normal
1. Halt/Syslog transient for mounting packs
2. Disk IOS routine for reading the volume label
3. Print phase to print record

4.  EOJ phase ($COEOQJ) for volume sequence num-
ber

e Error — Halt/Syslog transient

End of Job Phase ($COEQ.)

Entry Point: COEQJ

Chart: FL

Function: Puts the volume sequence number and file type
in the output file when copying one volume of a multi-
volume file.

Input:

e XR1 points to a table of constants (CSCTL) from the
Root phase

e Reads F1 from the scheduler work area

e Reads F7 from the scheduler work area if an indexed
file

Output:

e File type and the volume sequence number in F{ of the
output file

e Volume sequence number in F7 of the output file if an
indexed file

Exirs:

¢ Normal — EOJ transient

e Error — Not applicable
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This section describes the format and contents of the
control blocks, tables and data areas used by the IBM
System/3 Copy/Dump program. This section is divided
into three parts: common data areas, copy pack data
areas, and copy file data areas.

COMMON DATA AREAS

The common data areas are used by the common function,

Tables

CSCTL Table

CSCTL is an 83-byte table of constants containing control
statement parameter information (Figure 6-6). This

table is built by the Control Statement Analysis phase and
maintained by the Root phase. It is located at the begin-
ning of the Root phase.

Section 4. Data Area Formats

Byte Label Contents
0 CTYP Type of control statement
1. P = Copy pack
2. F= Copy file
1 CIMD Type of copying
1. | =Intermediate
2. % = Non-intermediate
2 CFM ‘FROM’ Q code
3 CTO ‘TO’ Q code
4 CSROG Reorganization option
7. Y=Yes
2. N=No
5 CSOPT Output option
1. P=Print
2. D= Disk
3. B=Both
6 CSDEL D = Delete
7 CSCHR Chracter to be deleted
89 CSPOS Record position used to check for delete
10 CSTYP Select option
1. K= Key Setect
2. R = Record Select
1 CSLG Length of key
1240 CSFKY Key FROM
41-69 CSTKY Key TO

These bytes are filled

in by the Copy File Initialization Phase

($COFIN) after a pre-open.
70 CTYPE Type of file
1. 1 =1Index
2. C= Consecutive
3. D= Direct
71 CFMVF M = Multi-volume file
72 CFEOF E = End of file
73-74 CRECL Record length
75-76 COREZ Storage size of this program level
The following bytes are maintained for the Print phase.
77 CFDP This record ta be deleted
1. N=No
2. Y=Yes
78 CFPRE Last record to be printed
1. N=No
2. Y=VYes
79-80 CFPA Address of first byte of record
81-82 CFENDC End of storage

Figure 6-6. CSCTL Table of Constants
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CSERRB Table

CSERRB is a 7-byte parameter table passed to the Halt/
Syslog transient for halts due to errors (Figure 6-7). Itis
located in the Control Statement Analysis phase.

CSCTLP Table

CSCTLP is a 5-byte table used by the Halt/Syslog transient
to log control statements. It is located in the Control State-
ment Analysis phase. The byte positions and contents for

this table are:

Byte

0-1

34

CSSYNT Table

Contents

X'0000’ — Indicates output only; log
control card

X60’ — Indicates 96-byte length

Address of the I/O area

CSSYNT is an 8-byte table of addresses passed to the
Keyword Syntax Scan routine by the Control Statement
Analysis phase. It contains the address of the area to be
scanned, the output area and the keyword parameter
table (Figure 6-8). It is located in the Control Statement

Analysis phase.

6-48

Byte

Label

Contents

CSERRB

B‘11010110’ — Indicates halt and
system print

None

C‘C’ — Indicates Disk Copy/Dump
program

23

CSHALT

Disk System — Characters to be used
for halt display lights

Model 6 — Code to be converted for
halt display lights

CSOPTN

cssuBM

Operator options

X'01' = Immediate cance!
X'02" = Control cancsl
X'04’ = Retry

X'08’ = Proceed

C'lbb’ — Indicates submessage area

Figure 6-7. CSERRB Halt Table

Byte Label Contents

01 CSIOBG Address of where to start scan

23 CSIOED Address of whera to end scan
(CSCARD+95})

45 None Address of scan routine output area
{CSSYOT)

6-7 CSTBLS Address of keyword parameter table

Figure 6-8. CSSYNT Address Table




- CSPKTL Table

CSPKTL is a 10-byte keyword parameter table containing
the parameters from the COPYPACK and SELECT control
statements. If a COPYPACK or SELECT control statement
is read, the address of CSPKTL is placed in the table
CSSYNT. CSPKTL islocated in the Control Statement
Analysis phase. The byte positions and contents for this
table are:

Byte Contents

0-3 X114

4 ‘FROM’

56 X227

7 ‘O’

89 X'FFFF’
CSFILT Table

CSFILT is a 27-byte keyword parameter table containing
the parameters from the COPYFILE control statement.

If a COPYFILE control statement is read, the address of
CSFILT is placed in CSSYNT. CSFILT is located in the
Control Statement Analysis phase. The byte positions and
contents for this table are:

Byte Contents
0-5 X‘16’

6 ‘OUTPUT’
7-11 X125

12 ‘REORG’
13-18 X'36

19 ‘DELETFE’
20-23 X'44’
24-25 ‘WORK’
26 X'FFFF

CSYSIN Table

CSYSIN is a 7-byte table used to read control statements
from SYSIN. It is located in the Control Statement
Analysis phase. The byte positions and contents for this
table are:

Byte Contents
0 X'09” — Operation code
1-2 Address of 1/0O area (CSCARD)
34 Address of I/O area (CSCARD)
5-6 Address of work area (CSYSWK)
Buffers
CSSYOT Output Buffer

CSSYOT is a 96-byte output buffer used by the Keyword
Syntax Scan routine to pass a modified parameter list to
the Control Statement Analysis phase.

CSCARD Input Buffer
CSCARD is a 96-byte input buffer containing the control

statement images. It is located at the end of the Control
Statement Analysis phase.
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COPY PACK DATA AREAS

The following data areas are used by the copy pack
function.

Control Blocks

CDPIOB Contral Black

This control block is used by the Main Data Transfer phase.

The Main Data Transfer phase uses CDPIOB to read track
0and 1 from the input pack and write it on the output
pack, and to read data beginning at cylinder 4 from the
input pack and write it on the output pack.

CD1108B Control Block

CDIIOB is used by the Intermediate phase to read the in-
put pack located on the removable disk on drive on (R1).

CDOIOB Cantrol Block

CDOIOB is used by the Intermediate phase to write the
output pack located on the removable disk on drive one
(R1).

CDFIOB Control Black

CDFIOB Control Block is used by the Intermediate phase

to read in the volume label and to read/write on fixed
disk on drive one (F1).
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Tables

CDCTL Table

CDCTL is a 6-byte table located in the Initialization phase.
See Figure 6-9 for its contents.

Byte Label Contents

01 CDPISC Address of constant area buiit by the
Keyword Syntax Scan routine

2 CDPIIS Input disk size

3 CDPIOS Output disk size

4-5 CDPIOA Size of 1/0 buffer COPMBF

Figure 6-9. CDCTL Table

COPHLT Table

COPHLT is a 7-byte halt table passed to the Halt/Syslog
transient from the Intermediate phase (Figure 6-10).

Byte Label Contents

0 COPHLT B'11010110° — Indicates halt and

system print

C‘C’ ~ Indicates Disk Copy/Dump
program

1 None

2-3 COPHTX Disk System — Characters to be used

for halt display lights

Model 6 — Code to be converted for
halt display lights

4 COPHTO Operator options

X'01’ = Immediate cancel
X'02’' = Control cancet
X'04’ = Retry

X‘08’ = Proceed

56 COPHTM

C'b®’ — Indicates submessage area

Figure 6-10. COPHLT Halt Table



CERRTB Table

CERRTB is a 7-byte halt table passed to the Halt/Syslog
transient from the Initialization phase (Figure 6-11).

Byte Label Contents

0 CERRTB B’11010110’ — Indicates halt and

system print

1 None C'C’ — Indicates Disk Copy/Dump

program

2-3 None Disk System — Characters to be used

for halt display lights

Model 6 — Code to be converted for
halt display lights

4 CDOPTN Operator options

X’01’ = Immediate cancel
X‘02' = Control cancel
X'04’ = Retry

X'08" = Proceed

56 CERM C'Bb’ — Indicates submessage area

Figure 6-11. CERRTB Halt Table

Buffers and Work Areas

CDPIBF 1/0 Buffer

CDPIBF is a 256-byte disk input/output buffer located in
the Injtialization phase.

CDPMBF 1/0 Buffer

CDPMBF is a disk input/output buffer used by the

Main Data Transfer phase. This area has a default size
of 3,072 bytes for half track reads unless otherwise
specified. CDPMBF is located in the Main Data Transfer
phase,

CDIBUF 1/0 Buffer

CDIBUF is a disk input/output buffer used by the
Intermediate phase.

COPY FILE DATA AREAS

These data areas are used by the copy file function.

Control Blocks

CFIN Control Block

CFIN located in the Initialization phase, is the DTF control
block for the input file. The file attributes and the
record length are filled in by data management.

CFOUT Controf Block

CFOUT is the DTF control block for the output file. It is
located in the Initialization phase.

CFIOB Control Block

CFIOB is the IOB used to read the volume label. It is

used by the Intermediate Control, Intermediate Reorgan-
ization, Intermediate Non-Reorganization, and Intermediate
Consecutive phases.

CF1DTF Control Block

CFIDTF is the DTF control block for the fixed disk on
drive one (F1). It is located in the Intermediate Control
phase. For the format and contents of a DTF, see /BM
System/3 Disk Systems Data Management Input /Output
Supervisor Logic Manual, SY21-0512.
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Tables CORHLT Table

CORHLT is a 7-byte halt table passed to the Halt/Syslog
CFERR Table transient from the Copy Non-Indexed Files phase (Figure
6-13).
CFERR is a 7-byte halt table passed to the Halt/Syslog
transient from the Simple Copy Files and Initialization
phases (Figure 6-12).

Byte Label Contents
Byte Label Contents 0 CORHLT B'1101 01_1 0’ — Indicates hait and
system print
0 CFERR B‘11010110’ — Indicates halt and o, ] -
system print 1 None C'C’ — Indicates Disk Copy/Dump
program
1 None C'C’ — Indicates Disk Copy/Dump
program 2-3 None Disk System — Characters to be used
for halt display lights
2-3 CFERH Disk System — Characters to be used

Model 6 — Code to be converted for

for hait di light:
r isplay lights halt display lights

Model 6 — Code to be converted for -
halt display lights 4 CORHTA | Operator options

X'01' = Immediate cancel
X'02’ = Control cancel

4 CFERO Operator options

‘01’ = Immediate cancel x:04: = Retry

X’02" = Control cancel X'08’ = Proceed

X'04’ = Retry -

X‘08" = Proceed 56 CORHTM | C'l¥' — Indicates submessage area
5-6 CFERM X'B¥° — Indicates submessage area

Figure 6-13. CORHLT Table
Figure 6-12. CFERR Table
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CRIHLT Table CHTTB Table
CRIHLT is a 7-byte halt table passed to the Halt/Syslog
transient from the Non-Reorganization Indexed Sequential
Files and Reorganization Indexed Sequential Files phases
(Figure 6-14).

CHTTB is a 7-byte halt table passed to the Halt/Syslog
transient from the Intermediate Control, Intermediate

Reorganization, Intermediate Non-Reorganization, and
Intermediate Consecutive phases (Figures 6-15).

Byte Label Contents Byte Label Contents

0 CRIHLT B’11010110’ — Indicates halt and 0 CHTTB B‘11010110' — Indicates halt and
system print system print

1 None C'C’ — Indicates Disk Copy/Dumgp 1 None C'C’ — Indicates Disk Copy/Dump
program program

23 None Disk System — Characters to be used 2-3 CHLT Disk System — Characters to be used
for halt display lights for halt display lights
Model 6 — Code to be converted for Modet 6 — Code to be converted for
halt display tights halt display lights

4 None Operator options 4 None Operator options
X'01’ = Immediate cancel X'01‘ = Immediate cancel
X'02' = Control cancel X‘02' = Control cancel
X‘04’ = Retry X’04' = Retry
X‘08' = Proceed X‘08' = Proceed

5-6 CRIHTM C'B¥’ — Indicates submessage area 56 CSUB C'b’ — Indicates submessage area

Figure 6-14. CRIHLT Table

Figure 6-15. CHTTB Table
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CNQTAB Table

CNOTAB, a 5-byte table passed to the Halt/Syslog
transient, is used to log error messages on the logging
device. It is located in the Copy Non-Indexed Files
phase.

CPLIST Table
CPLIST is a 7-byte parameter table passed to SYSLIST

by the Print phase (Figure 6-16). It is located in the
Print phase.

Byte Label Contents

0 CPOP X’'10" = Operation cade

1 CPSKBP X'01" = Skip before printing
2 CPSKBP X'00" = Space befare printing
3 CPSKAP X'00’ = Skip after printing

4 CPSKAP X'01’ = Space after printing
56 CBFAD Address of logical record

Figure 6-16. CPLIST Table
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Buffers and Work Areas

COJ/END Buffer

COIEND contains one logical record. The size of the buffer
is variable and is determined by the record length. Itis
located in the Non-Reorganization Indexed Sequential

Files and the Reorganization Indexed Sequential Files
phases.

CPBUF Buffer

CPBUF is a print buffer passed to SYSLIST by the Print
phase. This 106-byte buffer contains a logical record.
CFVLBF Buffer

CFVLBF is a 256-byte area used to read in the volume label.
It is used by the Intermediate Control, Intermediate
Reorganization, Intermediate Non-Reorganization, and
Intermediate Consecutive phases.

CONEND Record Area

CONEND contains the I/O area. The size of the area is
determined by main storage size. CONEND is located in
the Simple Copy Files phase.

CPWRK Conversion Area

CPWRK is a work area used by the Print phase to convert
unprintable characters to vertical hexadecimal.
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The Library Maintenance program processes object and
source libraries in any one of these ways:

® Allocates space for the library.

® Deletes library entries.

o Copies the library or entries within the libraries.

o Renames the library entries.

These functions are provided by four control statements:

1. // ALLOCATE

2. [/ DELETE
3. /I COPY
4. |/ RENAME

The Library Maintenance program scans the control state-
ments and passes control to a phase that performs the
desired task. When all of the requested functions have
been completed, control is passed to the scheduler.

Section 1. Introduction

SYSTEM REQUIREMENTS

The Library Maintenance program uses the following
minimum system configuration:

Disk System

o IBM 5410 Processing Unit, Model A12

e IBM 5203 Printer, Model Al

¢ IBM 5424 Multi-Function Card Unit, Model A
e IBM 5444 Disk Storage Drive, Model 2

Model 6

e IBM 5406 Processing Unit, Model B2 (Includes thie key-
board with eight command keys)

e IBM 5213 Printer, Model 1
o IBM 5444 Disk Storage Drive, Model 2
The following optional features are supported:

e IBM 5496 Data Recorder, Model 1 with System/3 Model
6 On-line Feature (Used as the Sysin device)

e IBM 2265 Display Station, Model 2 (Cathode Ray Tube;

used as Syslog device with IBM 5406 Processing Unit,
Models B3 and B4 only)

Introduction 7-3
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When the scheduler passes control to the Library Main-
tenance program, the Mainline Librarian phase (SMAINT)
receives control. This phase processes five types of
library maintenance control statements:

1. /| ALLOCATE

2. /I RENAME

3. //DELETE
4. [/ COPY
5. //END

The Mainline Librarian phase reads control statements
one at a time into an input buffer (LEBUFR). The
buffer stores the statement image; from this buffer a
control area (CAREA) and a parameter list of valid key-
words (LELUXP) are built. The Mainline Librarian
phase then calls the Keyword Syntax Scan routine
($$RDS1) which analyzes the statement image and
returns a data area of valid parameters (LERETO) to the
Mainline Librarian. The Mainline Librarian uses this
data area to call the correct control statement processor
(Figure 7-1).

// ALLOCATE CONTROL STATEMENT

If the Mainline Librarian has read a // ALLOCATE con-
trol statement, control is passed to the Allocate Syntax
Scan phase (SMAALS). This phase uses the control area
(CAREA), volume label, and the Allocation Initiator
phase ($$STAI) to check for the required parameters on
the // ALLOCATE statement and to determine if the
specified functions can be performed. If the specified
functions can be performed, the Allocate Syntax Scan
phase (SMAALS) passes control to the Allocate Mainline
phase (SMAAMN) or the Reallocate Mainline phase
(SMAAMW).

Section 2. Method Of Operation

The Allocate Mainline (SMAAMN) passes control to one
of three phases:

e Allocate Object Library (SMAAOQL) builds the object
section of the system directory and allocates the
scheduler work area (SWA) and roll-in/roll-out area.

e Allocate Source Library (SMAASL) builds the source
section of the system directory and chains the source
directory sectors and library sectors.

o Track Allocate/Deatlocate (SMATAD) updates the
volume label.

The Reallocate Mainline phase (SMAAMW), using the
Find phase (SMAFND) to locate the specified entry in
either the object or source library passes control to one
of five phases:

e Copy Source Library (SMAACS) copies the source
library onto the work pack.

e Copy Object Library (SMAACOQ) copies the object
library onto the work pack.

o Copy Work Pack to Object Library ($MARCO) copies
the object library entries from the work pack to a
reallocated object library.

e Copy Work Pack to Source Library (SMARCS) copies
the source library entries from work pack to a re-
allocated source library.

e Allocate Mainline (SMAAMN) deallocates and allocates
libraries.

After processing the // ALLOCATE control statement,
control is returned to the Mainline Librarian which will
read another contral statement.

// RENAME CONTROL STATEMENT

If the Mainline Librarian has read a // RENAME control
statement, control is passed to the Rename Control
Statement Processor (SMAREM). This processor uses the
Find phase (SMAFND) to check for duplicate entry names
and to update the library directory to reflect the specified
new name. Control is then retumed to the Mainline
Librarian which will read another control statement.
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From
Scheduler

Nota: See System/3 Disk Systems
System Control Program Logic
Manual, SY21-0502.

$MAINT Chart GA
Mainline Librarian Phase
® Reeds control statements

$$RDS1 (See Note)
Keyword Syntax Scan

® Checks statement SYNTAX

o Calls appropriate processing phase

1f // Rename Statement *

$MAREM Chart GM
Rename Statement Processor
e Deletes old name and replaces it with
new name

If // Delete Statement *

$MADEM Chart GN
Delete Mainline Phase
o Delete entry from system directory
and volume label

If // Copy Reader to Source Library *

$MACRS Chart GO
Copy Reader to Source Library
o Reads source statements or procedures from
SYSIN device
.® Builds source library and directory entry

If // Copy System
or
// Copy All Libraries
or
// Copy O. or R. Entries into Object Library

SMADRV Chart GP
Copy Object Library

o Creates volume labet end object directory

and writes them on specified disk
b — — - - Subroutines = = « — — — — — - —
$MALOH Chart GR Object library handler
$MACSL Chart GW Copy source library
$MACSY Chart GQ Copy systemn mainline

If // Copy Source Lib to Source Library Q

SMACSL Chart GW
Copy Source Library
e Copies specified source library entries
to another source library or within the
same library

If // Copy Reader to Object Library (R.) ﬁ

$MACRR Chart GT
Copy Reader to Object Library (R.)
@ Reads object statements from SYSIN device
o Builds object library and directory entry
— = = — — Subroutings = — — — — — — —
$MALOH Chart GR Object library handler

Figure 7-1 (Part 1 of 2). Operational Diagram for the Library Maintenance Program
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$MACRO Chart GV
Copy Reader to Object Library (Q.)

It // Copy Reader to Objsct Library (O.) mums—-| ® Flcads objact statements from SYSIN device
® Builds object library and directory entry

—————— Subroutings — — — = — — — =

$MALOH Chart GR Object library handler

If // Print/Punch $SMAPPM Chart GX
Print/Punch Mainline
o Prints and/or punches: source directory,
object directory, source librery, object
library
—————— Subrouting§ — — — — — — — —
$MASRT Chart GY Directory sort
$MASDP Chart GZ Print source directory
$MAODP Chart HA Print object directory
$MASYP Chart HB Print system directory
$MASPT Chart HC Print/punch source lib-

If // Allocate

1f // End or Error

rary
$MAOPT Chart HD Print/punch object
library
End of Job
EXIT TO Transient
$3SPEJ {See Note}
$SMAALS Chart GB

Allocate SYNTAX Scan Phase
@ Chacks space requirements

$$STA| (See Note) M @ Completes SYNTAX check
Allacation Initiator If deallocate libraries or if new pack

or new source allocation

{otherwise reallocating used pack}

1

$MAAMW Chart GG
Realiocate Mainline
e Calls appropriate phase to copy specified
library to work pack
® Calls SMAAMN to deallocate library just

SMAAMN Chart GC copled
Allocate Mainline |+ —~ 7 p———— Subroutings — — »= — — — — —

o Deallocates existing libraries, if any S$MAACO Chart Gl Copy object library
e Calls appropriate allocate routine $MAACS Chart GJ Copy source library

. — — — —Subroutines — — — —— — — ~ $MARCO Chart GK Copy work pack to object
$MAAOQOL Chart GD Aliocate object library library
$MAASL Chart GE Allocate source library $MARCS Chart GS Copy work pack to source
$MATAD Chart GF Track allocate/deallocate library

Figure 7-1 (Part 2 of 2). Operational Diagram for the Library Maintenance Program
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// DELETE CONTROL STATEMENT

If the Mainline Librarian has read a // DELETE control

statement, control is passed to Delete Mainline (SMADEM).

Delete Mainline uses the Find phase (SMAFND) to delete
the specified library entries in either the object, source,
or both object and source libraries and to update the
system directory. Control is then returned to the Main-
line Librarian which will read another control statement.

// COPY CONTROL STATEMENT

The Mainline Librarian also acts as the Copy Mainline
and determines which of these eight functions is to be
performed:

1.  Copy reader to source library.

2. Copy system.

3.  Copy reader to object library (R. entries).
4.  Copy reader to object library (O. entries).
5.  Copy all libraries.

6.  Print/punch directory or library.

7.  Copy source library to source library.

8.  Copy O. entries or R. entries to object library.

Copy Reader to Source Library

Control is passed from the Mainline Librarian to the Copy
Reader to Source Library phase (SMACRS). This phase
copies the specified program from the reader if (1) space
is available and (2) the requested name is unique to the
source library. The Source Put phase ($$SYSP) is used to
compress the source statement and build the entry. Con-
trol is then returned to the Mainline Librarian which will
read another control statement. If the requested name is
not unique, the duplicate named entry can be deleted
following a halt as long as a “T* does not replace a ‘P’ type
entry.

Copy System

Control is passed from the Mainline Librarian to Copy
Object Library — Disk to Disk phase (SMADRYV).
Control is then passed from the Mainline Librarian to the
Copy System Mainline phase (SMACSY). This phase
copies the following three items from one system disk
pack to the other specified disk pack:

e Initial Program Load (IPL) Bootstrap program.
e System configuration record.
o Nucleus Initialization program (NIP).

$MADRY then calls the Object Library Handler phase
($MAOLH) which locates available space for the entry.
$MAOLH and the Find phase (SMAFND) are used to
copy all $3 entries. The Update PTF Log Sector phase
(SMALOG) updates PTF log sectors after the copy.

Upon completion, control is returned to the Mainline
Librarian which will read another control statement.

Copy Reader to Object Library (R. Entries)

Control is passed from the Mainline Librarian to the
Copy Reader to Object Library (R. Entries) phase
(SMACRR). This phase uses the Find phase (MAFND)
to locate the specified entry and the Object Library
Handler (SMALOH) to locate available space for the
entry. The Readjust Extended End of Object Library
phase (SMAEXE) determines the number of sectors that
must be added to the object library. This phase then:

1. Reads and compresses object records from the
SYSIN device.

2. Builds an object library entry from the compressed
cards.

3. Builds a directory entry for the object library and
updates the system directory.

Control is then returned to the Mainline Librarian which
will read another control statement.



Copy Reader to Object Library (0. Entries)

Control is passed from the Mainline Librarian to the Copy
Reader to Object Library (O. Entries) (SMACRO). This
phase uses the Find phase (SMAFND) to locate the entries
and the Object Library Handler (SMAOLH) to locate
available space for the entries. The Readjust Extended
End of Library phase ($MAEXE) determines the number
of sectors that must be added to the object library. The
Update PTF Log Sector phase (SMALOG) updates PTF
log sectors after the copy. This phase then:

1.  Reads and compresses object records from the
SYSIN device.

2.  Builds the object library.
3.  Builds the directory entry for the object library.

Control is then returned to the Mainline Librarian which
will read another control statement.

Copy All Libraries

Control is passed from the Mainline Librarian to the Copy
Object Library — Disk to Disk phase (SMADRYV). This
phase uses the Find phase (SMAFND) to locate the
specified entries and the Object Library Handler (SMAOLH)
to locate available space for the library entries. This phase
copies the object library entries to the specified disk. The
Readjust Extended End of Library phase (SMAEXE)
determines the number of sectors to be added to the
object library. The Update PTF Log Sector phase
(SMALOG) updates PTF log sectors after the copy. The
Copy System Mainline phase ($MACSY) copies the system
directories. Control is then passed to the Copy Source
Library — Disk to Disk phase (SMACSL), which copies the
source library entries to the specified disk. Control is

then returned to the Mainline Librarian which will read
another control statement.

Print/Punch Directory or Library

Control is passed from the Mainline Librarian to the
Print/Punch Mainline (SMAPPM). This phase uses the
Find phase (SMAFND) to locate the specified entries and
the Directory Sort phase (SMASRT) to sort the
directories before they are printed. Each library contains
a directory which points to the entries within the library.
Section 4, Data Area Formats, contains the format of the
object and source library directories. Control is then
passed from the Print/Punch Mainline depending upon the
type of request:

e Directory print request. Control is passed to one of
three phases:

1. Print Source Directory (SMASDP).
2.  Print Object Directory (SMAODP).
3.  Print System Directory (SMASYP).

o Print/Punch library request. Control is passed to one
of two phases:

I.  Print/Punch Source Library (SMASPT).
2. Print/Punch Object Library (SMAOPT).

Control is returned from the Print/Punch Mainline to the
Mainline Librarian which will read another control
statement.

Copy Source Library to Source Library

Using the Find phase (SMAFND) to locate the specified
source library entries, the Copy Source Library — Disk
to Disk phase (SMACSL) copies the entries either to
another source library (renaming them if requested) or
within the same library (renaming them). Control is then
passed to the Mainline Librarian which will read another
control statement.

Copy O. Entries or R. Entries to Object Libraries

Control is passed from the Mainline Librarian to the Copy
Object Library — Disk to Disk phase (SMADRYV) using
the Find phase (SMAFND) and the Object Library
Handler (SMAOLH). This phase copies the specified
library entries to the specified disk. Control is then re-
turned to the Mainline Librarian which will read another
control statement.

// END CONTROL STATEMENT

The // END control statement causes the Mainline Librarian
to pass control to the Transient Resolver phase ($$0XRF)
which resoives the address of all $$ moduies and then passes
control to End of Job transient (§$SPET). This transient
terminates the Library Maintenance program and blanks
out the transient queue. Control is passed to the Scheduler
End of Job Deallocation phase ($$TMEJT) which deallocates
all devices and work areas used by the Library Maintenance

program.
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The following sectiont contains a description and flowchart
for each phase. The phases are discussed in the order they
are mentioned in the Method of Operation section.

Mainline Librarian Phase ($MAINT)

Entry Point: $MAINT

Storage Map: Figure 7-2

Chart: GA

Functions:
e Reads control statements into input buffer LEBUFR.

e Builds a control area (CAREA) from the control
statement parameters.

e Loads the specified system directories.
o Passes control to the Keyword Syntax Scan routine

($$RDS1) to check the functional correctness of the
control statements.

Section 3. Program Organization

e Passes control to the appropriate control statement
processing phase.

e Reads the // END control statment and indicates if
the Transient Resolver phase ($$OXRF) must be called
to resolve addresses for $$ modules.

Input: Five control statements:

1. // ALLOCATE

2. /| RENAME
3. //DELETE
4. //COPY

5. //END

Output: Partially built control area (CAREA)

Exit:

e Normal — End of job transient ($$SPEJ) when the
// END control statement is read

e Error — Halt/Syslog transient
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Supervisor

Control Area (CAREA)

Mainline Librarian (MAINT)

Keyword Syntax Scan
Routine ($$RDS1}

Transient Resolver
Phase ($$OXRF)

Unused

Rename Control
Statement Processor
Phase {SMAREM) or

Detete Mainline Phase
{$MADEM]) or

Allocate Syntax Scan
Phase (SMAALS} or

Copy Reader to Object
Library (O. Entries)
Phase ($MACRO! or

Copy Reader to Object
Library (R. Entries)
Phase {§MACRR) or

Copy Reader to Source

Library Phase {§MACRS) or

Copy Object Library Disk
to Disk Phase {SMADRV) or

Copy Source Library Disk

to Disk Phase (SMACSL}

Unused

Note: SMAINT is overlaid by any of the phases it calls.

Figure 7-2. Storage Map of the Mainline Librarian Phase (SMAINT)
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Allocate Syntax Scan Phase (SMAALS)

Entry Point: $SMAALS

Storage Map: Figure 7-3

Chart: GB

Functions:

o Checks for required parameters on the // ALLOCATE

statement.

e Checks the availability of the specified pack.

e Checks volume label space requirements.

e Locates the first available space for libraries if the pack
does not already contain allocated library space.

Passes track size of existent libraries to the control area.

Determines if the object library is being allocated with
SYSTEM-YES; if so, the size of the scheduler work area
is computed. If the object library is to be reallocated
or deallocated, the library is checked to ensure that it

is not on the active SYSRES pack.

Input: Partially built control area (CAREA) and volume
label

Output: Complete control area (CAREA)

Exir:

¢ Normal

1. Allocate Mainline phase ($MAAMN) if no work
pack is required

2.  Reallocate Mainline phase (SMAAMW) if a work
pack is required

Error — Halt/Syslog transient

Supervisor

Control Area (CAREA)

e —~— — [ -—
S —~— S S,
e —~—l .
g:ﬁfﬁ:"m Allocate Mainline
Ph MAA
(SMAALS) ase ($ MN] or
Reallocate Mainline
Phase (SMAAMW)
Unused
— -]
—— —
—— _— Unused

Note: $MAALS is overlaid by either SMAAMN or SMAAMW,

Figure 7-3. Storage Map of the Allocate Syntax Scan Phase (SMAALS)
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Allocate Mainline Phase (SMAAMN)

Entry Point: SMAAMN

Storage Map: Figure 7-4

Chart: GC

Functions:
e Deallocates:
1.  Source library.
2. Object library.
3. Volume label.
e Passes control to other phases to:
1. Allocate libraries.

2. Reset volume 1abel entries.

Supervisor

Control Area (CAREA)

Allocate Mainline Phase (SMAAMN)

Track Allocate/Deallocate
Phase ($MATAD)

Unused

®

Input: Control area (CAREA) and volume label

Output: Updated volume label and libraries

Exit:

e Normal — Mainline Librarian phase (SMAINT) upon

completion of specified function

e Error — None

Allocate Object Library Phase {($MAAOL)

Entry Point: SMAAOL

Chart: GD

Supervisor

Control Area (CAREA}

Allocate Mainline Phase (MAAMN}

Allocate Source Library
Phase ($MAASL) or

Allocate Object Library
Phase (SMAAOL} or

Track Allocate/Destlocate
Phase {(SMATAD)

Unused

Note: SMAAMN calls in other phases depending upon the function to be performed:

e Deallocate — Insert A is the storage map for the deallocate function.

o Allocate — Insert 8 is the storage map for the allocate function.

Figure 7-4. Storage Map of the Allocate Mainline Phase ($MAAMN)
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Functions:
e Builds the object part of the systermn directory.

o Allocates a scheduler work area (SWA).

Input:
e System directory

e Control area (CAREA)

Output:
e Updated system directory

e Allocated object library

Exit:
o Normal — Allocate Mainline phase (SMAAMN)

e Error — None

Where Used: SMAAMN

Allocate Source Library Phase (SMAASL)

Entry Point: SMAASL

Chart: GE

Functions:

e Builds the source part of the system directory.

» Chains the library sectors together.

e Indicates the end of the system directory by inserting

X‘FFFF’ in the last sector.

Input: Control area (CAREA) and existing system direc-
tory

Output:
e Updated system directory

o Chained library and directory sectors

Exit:
® Normal — Allocate Mainline phase (SMAAMN)

o Error — Halt/Syslog transient

Where Used: SMAAMN

Track Allocate/Deallocate Phase (SMATAD)

Entry Point: $SMATAD

Storage Map: Figure 74

Chart: GF

Functions:
e Turns off reserved library space indicators.
e Moves in new library start and end addresses.

o Indicates the tracks reserved for libraries.

Input: Existing volume label

Output: Updated volume label

Exit:
e Normal — Allocate Mainline phase (SMAAMN)

e Error — Halt/Syslog transient

Where Used: SMAAMN
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Reallocate Mainline Phase (SMAAMW)

Entry Point: SMAAMW

Storage Map: Figure 7-5

Chart: GG

Functions:

e Calls the Find phase (SMAFND) to locate the specified
library.

e Calls the appropriate phase to copy the specified library
(object or source) onto a work pack.

e Calls the Allocate Mainline phase (SMAAMN) to de-
allocate the library just copied.
Input: Control area (CAREA)

QOutput: Reallocated source and/or object libraries

Exit:
e Normal — Mainline Librarian phase (SMAINT)

e Error — Halt/Syslog transient

Find Phase (SMAFND)

Entry Point. SMAFND

Chart: GH

Functions:

e Locates a specified entry in either the object or source
libraries.

o Returns the displacement of the entry to the calling

phase if the entry was found or returns a code to the
calling phase indicating that the entry was not found.

7-16

Input:
e IOB
e Buffer with the directory entries

e Control area (CAREA)

Output:
e Location of the specified routine in XR1

e Return code indicating that the routine was not found

Exit:
e Normal — Calling phase

e Error — None

Where Used:
e SMAACS
e SMAACO
e $MARCO
e SMARCS
o SMAAMW
e SMAREM
e SMADEM
e SMADRV
e $MAOLH
e $MAPPM
e SMACRR
e $MACRO

e $SMACSL



Supervisor

Control Area (CAREA)

Reallocate Mainline
Phase ($MAAMW)

—

—
-\__\

Reallocate Mainline
Phase ($MAAMW}

Find Phase (SMAFND) or

Copy Source Library
Phase (SMAACS) or

Copy Object Library
Phase ($MAACOQO)

Allocate Mainline
Phase ($MAAMN)

\\

\\

Allocate Source Library
Phase {(SMAASL) or

Allocate Object Library
Phase (SMAAOL) or
Track Allocate/Deallocate

Copy Work Pack
to Source Library

Phese {$MATAD) Phase (SMARCS) or

Copy Work Pack
to Obiject Library
Phase ($MARCO]

Unused

—
\\

Unused

\_\__J%\

—

—— Unused
—~—

Note: If entries are to be copied, SMAACS, $MAFND, and $MAACO sre loaded to copy the source and
object libraries to a work pack. $MAAMN is then loaded which loads $MATAD to allocate the libraries.
Then $MAASL, SMAAOL, and $MATAD are loaded to aliocate new libraries, SMAAMW regains control
and loads $MARCS and $MARCO to copy to source and abject libraries from the work pack to the newly
created libraries.

Figure 7-5. Storage Map of the Reallocate Mainline Phase (SMAAMW)
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Copy Object Library Phase (SMAACO)

Entry Point: $MAACO

Chart: GI

Functions:
e Copies the object library to a work pack when it is
being reallocated or when the source library is being

allocated and needs more room.

e Reserves one or three tracks for the directory entries

and allocates the remaining space for permanent entries.

® Places the start address of the work pack directory in
the control area (CAREA).

Input: Control area (CAREA)

Output: Object library copied onto specified work pack

Exit:
e Normal — Reallocate Mainline phase (SMAAMW)

e Error — Halt/Syslog transient

Where Used: SMAAMW
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Copy Source Library Phase (SMAACS)

Entry Point: $MAACS

Chart: GJ

Functions:

e Determines the number of directory sectors and chains
them together.

e Loads the source library entries onto the work pack
following the directory entries.

o Indicates the next available sector for the object library.

Input: Control area (CAREA) containing pointer to work
pack

Output: Source library copied onto the work pack

Exit:
® Normal — Reallocate Mainline phase (SMAAMW)

o Error — Halt/Syslog transient

Where Used: SMAAMW



Copy Work Pack to Object Library Phase ($MARCO)

Entry Point: SMARCO

Chart: GK

Function: Copies object library entries from the work

pack to a reallocated object library.

Input: Control area (CAREA)

Output:
e Reallocated object library

e Updated volume label

Exit.
e Normal — Reallocate Mainline phase (SMAAMW)

e Error — Halt/Syslog transient

Where Used: SMAAMW

Copy Work Pack to Source Library Phase (SMARCS)

Entry Point: SMARCS

Chart: GL

Functions: Copies the source library from the work pack

to a newly allocated source library.

Input: Control area (CAREA)

Output:
o Reallocated source library
e Updated volume label

e Updated system directory

Exit:
e Normal — Reailocate Mainline phase (SMAAMW)

o Error — Halt/Syslog transient

Where Used: SMAAMW
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Rename Control Statement Processor Phase ($SMAREM)

Entry Point: SMAREM

Storage Map: Figure 7-6

Chart: GM

Functions:
e Builds a parameter list with specified new name.

e Checks for a duplicate name and aborts if duplicate is
found.

® Deletes the old name and replaces it with a new name.

Input: Control area (CAREA)

Output: Library directory with specified new name

Exiz:

e Normal — Maintine Librarian phase (SMAINT)

e Error — Halt/Syslog transient

Supervisor

Control Area (CAREA)

Rename Control Statement Processor

Phase ($MAREM)

Find Phase ($MAFND)

Unused

Figure 7-6. Storage Map of the Rename Control Statement
Processor Phase (SMAREM)
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Delete Mainline Phase (SMADEM)

Entry Point: SMADEM

Storage Map: Figure 7-7

Chart: GN

Functions:

o Deletes specified library entries in the object and/or
source libraries.

e Updates the system directory and the volume label to
reflect the current status of the libraries.

Input: Control area (CAREA)

Output:
e Updated system directory
e Deleted library entry

e Updated volume label
Exit:

e Normal — Mainline Librarian phase (SMAINT)

e Error — Halt/Syslog transient

Supervisor

Control Area (CAREA)

Delete Mainline Phase {($MADEM)

Find Phase (SMAFND)

Unused

Figure 7-7. Storage Map of the Delete Mainline Phase ($MADEM)



Copy Reader To Source Library Phase (SMACRS)

Entry Point: $SMACRS

Storage Map: Figure 7-8

Chart: GO

Functions:

o Determines if the requested name already exists in the
source library.

e Determines if there is enough space in the source
library for the program that is to be entered there.

e Copies the program into the source library.

e Updates the source and system libraries to reflect the
entry of the copied program.

Supervisor

Control Area (CAREA)

Copy Reader to Source Library Phase
($MACRS}

Source Put Routine {($$SYSP)

Unused

Figure 7-8. Storage Map of the Copy Reader to Source Library
Phase ($MACRS)

Input:
e Source statements or procedures

e Source library on the specified disk pack

Output:
o Copied program in the source library

e Updated source and system directories

Exit:
o Normal — Mainline Librarian phase (MAINT)

e Error — Halt/Syslog transient
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Copy Object Library — Disk to Disk Phase (SMADRV)

Entry Point: SMADRV

Storage Map: This is the first phase called for three
functions:

e Copy system (Figure 7-9)

e Copy all libraries (Figure 7-10)

e Copy entries into the object library (Figure 7-11)

Chart: GP

Functions:

e Calls the Object Library Handler phase (SMAOLH) to
locate available space for entry.

e Calls the Find phase (SMAFND) to locate specified
entry.

e Creates the volume label and object directory in storage
and writes them on the specified disk.
Input: Control area (CAREA)

Output: Specified library copy on the specified disk.

Exit:
e Normal — Mainline Librarian phase (SMAINT)

e Error — Halt/Syslog transient

Supervisor

Control Area {CAREA)

Copy Object Library - Disk
to Disk Phase (SMADRV)

—_—
Copy System Mainline
Phase ($MACSY)

—

——
\\

Unused

e
Find Phase {$MAFND)

Object Library Handler
Phase {($MAOLH)

>T""‘\

‘\
"

Update PTF Log Sector

Dynamic Buffer to

the End of Storage

Phase ($MALOG)

\\

~——

Unused
\-

Figure 7-9. Storage Map of the Copy Object Library - - Disk to Disk Phase (SMADRYV) for the Copy System Function
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Supervisor

Control Area (CAREA)

Copy Object Library - Disk B — T— —
to Disk Phase {($MADRV) T — —
\
\ \
Copy System Mainling _—
\

\
Find Phase (SMAFND)

Object Library Handle

Update PTF Log Sector
Phase {$MALOG)

Copy Source Library Disk
‘to Disk Phas¢ ($MACSL)

Unused Phase ($MAOLH)
. Readjust Extended .
D ffel
End of Storegs End of Object Library Find Phese (SMAFND)
— r—— Phase ($MAEXE)
nd \ o
\
=~ - —_— Unused
— Unused
e —— —

Supervisor

Control Area (CAREA)

Copy Obiject Library — Disk to Disk Phase (SMADRV)

Find Phase ($MAFND)

Object Library Handler Phase (SMAOLH)

Dynamic Buffer ta the End of Storage

Figure 7-11. Storage Map of the Copy Object Library - - Disk to

Disk Phase (MADRYV) for the Copy Entries to
Object Library Function

Figure 7-10. Storage Map of the Copy Object Library - - Disk to Disk Phase (SMADRV) for the Copy All Libraries Function
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Copy System Mainline Phase (SMACSY)

Entry Point: $MACSY

Storage Map: Figure 7-9

Chart: GQ

Functions: Copies the following from one system disk
pack to another specified disk pack:

1. Initial Program Load (IPL) Bootstrap program.

2.  System configuration record.

3. Nucleus Initialization program (NIP).

Input: Control area (CAREA)

Output: The IPL Bootstrap program, system configuration

record, and Nucleus Initialization program are copied from
the current system disk pack to the other specified disk
pack.

Exit:

e Normal — Copy Object Library — Disk to Disk phase
(SMADRYV)

o Error — Halt/Syslog transient

Object Library Handler Phase (SMAOLH)

Entry Point: SMAOLH

Chart: GR
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Functions:

o Loads an entry into the object library from either the
reader or from another object library.

o Checks for available space in the object library unless
an R. entry is coming from the reader to the object

library.

o Dynamically allocates needed space when adding a
temporary entry to the object library.

o Checks for duplicate entry names and deletes the old
entry name when possible.

o Finds the least amount of available space when adding
a permanent entry.

o Deletes temporary entries when adding permanent
entries.

o Updates the control area (CAREA) to reflect the ad-
dresses of the added/deleted object library entries.
Input:

e XRI points to an area in which the FIND parameter
list will be built

o XR2 points to control area CAREA

Output:
o Address of the object library entry in the control area

o Object library dynamically increased if necessary

Exit:
® Normal — Calling routine

o Error — Halt/Syslog transient

Where Used:
e SMADRV
e $MACRR

e IMACRO



Update PTF Log Sector Phase (SMALOG)

Entry Point: SMALOG

Chart: GS

Function:

e Updates the PTF log sector following a delete or copy.

e If a module with a PTF applied to it is deleted, the PTF
is also deleted. All of these PTFs will be deleted; the

others will be left adjusted.

e Following a copy, all PTFs pertaining to the modules
copied will also be copied onto the beginning of the
PTF log sector; all others will be right adjusted. If the
sector is full, the PTFs on the right end will be lost.

Input: PTF log sector and control area

QOutput: Updated PTF log sector

Exit:
o Normal — Calling routine

e Error — Halt/Syslog transient

Where Used:
¢ SMADRYV
¢ SMACRO

e SMADEM

Copy Reader to Object Library (R. Entries) Phasa
($MACRR)

Entry Point: SMACRR

Storage Map: Figure 7-12

Chart: GT

Functions:
e Reads object statements from the SYSIN device.
e Compresses each statement into 64 bytes.

e Builds an object library from the compressed statements
(four statements per sector).

o Builds a directory entry for the object library stating

the number of sectors, type, name, disk address, and
attribute (temporary or permanent).

Input: Object statements (R, entries) read from SYSIN
device.

Output: R. entry in the object library

Exit:
e Normal — Mainline Librarian phase (SMAINT)

e Error — Halt/Syslog transient

Supervisor

Control Area (CAREA)

Copy Reader to Object Library (R. Entries)
Phase (SMACRR)

Find Phase ($MAFND) or
Readjust Extended End of Object Library
Phase (SMAOLH)

Object Library Handler Phase

Unused

Figure 7-12. Storage Map of the Copy Reader to Object Library
(R. Entries) Phase (SMACRR)
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Readjust Extended End of Object Library Phase (SMAEXE)

Entry Point: SMAEXE

Chart: GU

Functions:

o Reads in the volume label.

e Determines the allocated end of the object library.

e Determines the number of tracks and sectors that need
to be added to the allocated library end in order to
contain the temporary object library entries.

o Updates both the volume label and system directories.

Input: Volume label

Output:
e Updated volume label

o Updated system directory

Exit:
e Normal — Calling phase

e Error — Halt/Syslog transient

Where Used:
¢ SMACRR
e SMACRO

e $SMADRV
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Copy Reader to Object Library (O. Entries) Phase
(SMACRO)

Entry Point: SMACRO

Storage Map: Figure 7-13

Chart: GV

Functions:

e Reads the header control statement and uses the infor-
mation to build a directory entry.

o Reads, compresses, and inserts the object records into
the object library.

e Inserts the directory entry into the volume label when
the // CEND control statement is read,

e In following text, column descriptions indicate the
format of the header, text, relocation dictionary, and
end statements for an object directory O. type module
being placed in the object library.

Input:

o Header control statement

e Object records

e // CEND control statement

Output:
e O. entry in the object library

e Updated volume label

Exit:
o Normal — Mainline Librarian phase (SMAINT)

® Error — Halt/Syslog transient



The following are descriptions of the header, text, reloca-
tion dictionary, and end statements for an object directory

0. type module.
Header Statement
Column

1

24

S

68

9-14

15-17

18-21

22-23

24-27
2829
30-33
34.35
3639
4041
4245
46-85
86-88
89-92

93-96

Contents

H

Blank

O (character O)

Blank

Name from the first TITLE card
Blank

0000 (character zeros)

Number of text sections in hexa-
decimal

Link edit address in hexadecimal
Displacement of RLD in hexadecimal
SCA in hexadecimal

Core size in hexadecimal

Attributes in hexadecimal

Level in hexadecimal

Total number of sectors in hexadecimal
Blank

Self check bytes

First four characters of modulé name

Sequence number (always 0001)

Text Statement

Column Contents

1 T

2 Length 6f text minus one

34 Relocated address of first text byte in
card

5-85 Text expanded into 4 for 3 format

86-88 Self check bytes

89-92 First four characters of module name

93-96 Sequence number

Relocation Dictionary Statement

Column Contents

1 R

24 Blank

5-85 Blanks and RLDs

86-88 Self check bytes

89-92 First four characters of module name
93-96 Sequence number

*Columns 2-85 are in 4 for 3 format

End Statement

Column Contents

1 E

2-35 Blank

36-60 The characters ‘LAST’

61-85 Blank

86-88 Self check bytes

89-92 First four bytes of module name
93-96 Sequence number
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Copy Source Library — Disk to Disk Phase ($MACSL)

Entry Point: $SMACSL

Storage Map: Figure 7-14 (see Figure 7-10 for the copy all
libraries function)

Chart: GW

Functions:

@ Copies specified source library entries to another disk
source library or within the same library.

o Checks all new entry names for duplication.

e Deletes duplicate entry names when possible.

Input:
e Control area (CAREA)

e Volume labels

Output: Updated source library

Exit:
o Normal — Mainline Librarian phase (SMAINT)

o Error — Halt/Syslog transient
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Supervisor

Control Area (CAREA)

Copy Reader to Object Library {O. Entries)
Phase (SMACRO)

Find Phase (SMAFND) or
Update PTF Log Sector Phase (SMALOG) or
Readjust Extended End of Object Library
Phase ($MAEXE)

Object Library Handier Phase (SMAOLH)

Unused

Figure 7-13. Storage Map of the Copy Reader to Object Library
(O. Entries) Phase ($MACRO)

Supervisor

Control Area {CAREA)

Copy Source Library — Disk
to Disk Phase ($MACSL)

Find Phase (SMAFND}

Unused

Figure 7-14. Storage Map of the Copy Source Library - - Disk to
Disk Phase (SMACSL)



Print/Punch Mainline Phase {SMAPPM)

Entry Point: SMAPPM

Storage Map: Figure 7-15 shows the directory print
function. Figure 7-16 shows the library print/punch
function.

Chart: GX

Functions: Prints and/or punches:
1.  Source directory

2. Object directory

3.  Source library

4.  Object library

Supervisor

Contro! Area (CAREA)

Print/Punch Mainline Phase (SMAPPM)

Find Phase ($MAFND)

Print/Punch Source Library Phase
($MASPT) or
Print/Punch Object Library Phase
{MAOPT)

System List Printer ($$SYP1} and/or
System List Punch ($$SPC1)

Unused

Figure 7-16. Storage Map of the Print/Punch Mainline Phase
(SMAPPM) for the Library Print/Punch Function

Supervisor

Control Area (CAREA)

Print/Punch Mainline
Phasa (SMAPPM)

———— S
- S——t — e —
Print System Directory e T —
Phase (SMASYP) [ y— S——
—— — | — e ———
. Directory Sort Print Source Directory " — —_— r TS —
Systern List Phase (MASRT) Phase (SMASDP) Shme
Printer ($$SYP1}
Print Object Directory
used . Directory Sort
un System List Phase {SMASRT) Phase {$MAODP)
—— ‘Unused Printer ($$SYP1)
— \J‘
\ U
— g nused System List
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Figure 7-15. Storage Map of the Print/Punch Phase (SMAPPM) for the Directory Print Function
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Inpur: XR1 points to a control area specifying the re-
quested module.

QOutput: Printed andfor punched module

Exit:
o Normal — Mainline Librarian phase ($MAINT)

o Error — Halt/Syslog transient

Directory Sort Phase ($MASRT)

Entry Point: $MASRT

Chart: GY

Functions:

e Sorts all entries in a source or object directory.

o Retumns the address of the sorted entries to the calling
routine via XR2.

Input:

e XR1 points to the control area (CAREA)

e XR2 points to letter O {object library to be sorted) or

S (source library to be sorted)

Output: XR2 points to the address of the first sector
sorted

Exit:

® Normmal — Calling routine

e Error — Halt/Syslog transient

Where Used:
o $MASPT

e SMAOPT
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Print Source Directory Phase {SMASDP)

Entry Point: SMASDP

Chart: GZ

Functions: Prints cut the contents of the source directory.

Input: XR2 contains the address of the source directory.

Output: One printed line of formatted information for
each directory entry.

Exits:
e Normal — Print/Punch Mainline phase (SMAPPM)
e Ermror

e Halt/Syslog transient if retry operation is not
specified

o Mainline Librarian phase (SMAINT) if RETRY
operation is specified

Where Used: SMAPPM



Print Object Diractory Phase (SMAODP) Print System Directory Phase ($MASYP)

Entry Point: $MAODP Entry Point: SMASYP

Chart: HA Chart: HB

Functions: Prints out the object directory.
Function: Prints the system directory.

Input:
Input:
e Contents of the object library

o SMAINT common area
e Address of the directory in a parameter list pointed to

by XR2 o Address of the common area in XR1

e Control area pointed to by XR1 which tells which
directory is to be used and what pack that directory is

on Qutput: One printed page of system directory information

Output: Formatted directory

e Normal — Print/Punch Mainline phase (SMAPPM)

Exits: e Error

o Normal — Print/Punch Mainline phase (SMAPPM) o Halt/Syslog transient if a retry operation is not
specified
e Error

s e NT) if ]
o Halt/Syslog transient if a retry operation is not ¢ Mainline Librarian phase (SMAINT) if a retry opera

specified tion is specified
e Mainline Librarian phase (SMAINT) if a retry
operation is specified Where Used: SMAPPM

Where Used: SMAPPM
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Print/Punch Source Library Phase (SMASPT)

Entry Point: $MASPT

Chart: HC

Functions: Prints and/or punches modules from the
source library.
Input:

e XR1 points to a control area that specifies where the
module resides

e XR2 contains the address of the module’s directory
entry

Output:

o Object deck if punching was specified

o One 96-character printed line per module if printing
was specified

e Normal — Print/Punch Mainline phase (SMAPPM)

e Error — Halt/Syslog transient

Where Used: SMAPPM
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Print/Punch Object Library Phase ($MAOPT)

Entry Point: SMAOPT

Chart: HD

Functions: Prints and/or punches specified object library
modules. In preceding text, column descriptions indicate
the format of the punched and/or printed modules.

Input:

e XR1 points to a control area which specifies the re-
quested module

o XR2 contains the address of the module’s directory
entry

Output:
e Object deck if punching was specified

e One 96-character printed line per module if printing
was specified.

Exits:
o Normal — Print/Punch Mainline phase (SMAPPM)

e Error — Halt/Syslog transient

Where Used: $MAPPM
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The data areas discussed in this section are used by more
than one phase in the Library Maintenance program.
CONTROL AREA (CAREA)

This is a 256-byte area immediately following the super-
visor that is built by the Mainline Librarian phase (MAINT)
and Allocate Syntax Scan phase (SMAALS). This area is
used to supply the rest of the Library Maintenance program
with the parameters necessary for their operation. The
control area has five sections:

1.  Library control area

2. From control area {source section)

3.  From control area (object section)

4.  To control area (source section)

5. To control area (object section)

Figure 7-17 shows the format of CAREA.

Section 4. Data Area Formats
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Segment
Nams Bytes Contents
VERB 1 X‘'80" = Copy
X'40" = Delete
X‘20° = Allocate
X’'10' = Rename
FROM — 1 X'A8 = F1
X‘B8 = F2
X‘A0 = R1
X'‘BO' = R2
X'40° = Reader
LIBRARY — 1 X’E2' = Source statement
X'D7' = Procedure
X’'D6’ = Executable object code
X'D9' = Subroutines in nonexecutable object form
X‘FF' = All libraries
X'FO' = Systemn {system directory print only)
NAME*® 6 Module name {6 bytes} or
Name.ALL (1-5 bytes} {6th byte = length)
Name {partial name is left adjusted} .X'On’
{length of partial name is in rightmost byte)
Example: Name — $$$.ALL = $$$BB03
If Name = ALL, X'08" is in the leftmost byte
If Name = DIR (directory|, X'04’ is in the leftmost byte
If Name = SYS (system}, X'02’ is in the leftmost byte
2 Existing source library size {reallocate)
1 Scheduler work area size {reallocate)
1 Roll-in/roll-out size (reallocate)
2 Existing object library size {reallocate)}
TO — 1 X'A8' = F1
X'B8' = F2
X'A0' = R1
X'‘BO' = R2
X'08' = Print
X'04' = Punch
X'02' = Print/Punch
RETAIN — 2 X’'D3nn‘ = Level where nn is the level {1-99) specified of the control card
X’80° = Permanent
X’00° = Temporary
X'D9’ = Replace
NEWNAME* 6 Module name
SOURCE 2 X‘nnnn’ = Size
X'FF’ = No change
X'FO’ = Deallocate Leftmost byte
X'F8' = Reallocate
OBJECT 2 X'nnnn' = Size
X'FF' = No change
X'FO" = Deallocate Leftmost byte
X'F8 = Reallocate

* Either these six by tes or the six bytes following are in storage.

Figure 7-17. Library Control Area (Part 1 of 4)
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Segment
Name Bytes Contents
SYSTEM 1 X'80° = Yes
X'00' = No
WORK 1 X'A8" = F1
X'B8 = F2
X‘AQ" = R1
X'B0' = R2
LEFROM 0 Library From area (source)
LEFVTO 2 VTOC pointer
LEFDPN 2 Directory pointer
LEFNAS 2 Next available tibrary sector
LEFEOL 2 End of library
LEFDRS 2 Number of directory sectors
LEFPLS 2 Number of permanent library sectors
LEFACT 2 Number of active library sectors
LEFAVL 2 Number of available library sectors
LEFRSS 12 Reserveq
LEFOBJ 0 Library From area {object)
LEFDRP 2 Directory pointer
LEFEOD 2 End of directary
LEFSOL 2 Start of library
LEFAEL 2 Allocated end of library
LEFEEL 2 Extended end of library
LEFAPE 2 Number of available permanent directories
LEFATE 2 Number of available temporary directories
LEFFTD 3 First temporary directory entry
LEFNAT 3 Next available tempérary directory antry
LEFNAL 2 Next available library sector for permanent entries
LEFALT 2 Next available Iibﬁary sector for temporary entries
LEFASP 2 Number of available library sectors for permanent entries
LEFAST 2 Number of available library sectors for temparary entries
LEFALS 2 Number of active library sectors
LEFAOP 2 Number of active O-type permanent sectors
LEFARP 2 Number of active R-type permanent sectors

Figure 7-17. Library Control Area (Part 2 of 4)
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Segment

Name Bytes Contents

LEFRSO 1 Reserved

LEFARR 2 Address of roll-in/roli-out.

LEFSRR 1 Size of roil-in/roli-out

LEFASW 2 Address of scheduler work area

LEFSSW 1 Size of scheduler work area

LEFBOL 2 Beginning of libraries

LEFEND 2 End of libraries

LETROM 0 Library To area (sourca)

LETVTO 2 VTOC pointer

LETDPN 2 Directory pointer

LETNAS 2 Next available library sector

LETEDL 2 End of library entries

LETDRS 2 Number of directory entries

LETPLS 2 Number of permanent library sectors
LETACT 2 Number of active library sectors

LETAVL 2 Number of available library sectors
LETRSS 12 Reserved

LETOBJ 2 Library To area (object)

LETDRP 2 Directory pointer

LETEOD 2 End of diractory

LETSOL 2 Start of library

LATAEL 2 Allocated end of library

LETEEL 2 Extended end of library

LETAPE 2 Number of available permanent directories
LETATE 2 Number of available temporary directoriss
LETFTD 3 First temporary directory entry

LETNAT 3 Next available temporary directory entry
LETNAL 2 Next available library sector for permanent entries
LETALT 2 Next available library sector for temporary entries
LETASP 2 Number of availabla library sectors for temporary

Figure 7-17. Library Control Area (Part 3 of 4)
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Segment

Name Bytes Contents

LETAST 2 Number of available library sectors for temporary entries
LETALS 2 Number of active library sectors

LETAOP 2 Number of active O-type permanent sectors
LETARP 2 Number of active R-type permanent sectors

LETRSO 1 Reserved

LETARR 2 Address of roll-in/roll-out

LETSRR 1 Size of roll-in/roll-out

LETASW 2 Address of scheduler work area

LETSSW 1 Size of scheduler work area

LETBOL 2 Beginning of libraries

LETEND 2 End of library

LEDIRE 3 Cylinder, sector, and displacement of directory entry
LEFIND** 2 Address of Find phase

LEDENT** 21 Directory entry

LEFSIZ** 2 Size of least fit area

LESDEN*** 13 Source directory entry to copy

LESADR®*** 2 Address of source on work pack

LEDADR"*** 2 Address of object on wark pack

b Used by $MACLH
*¥*  Used by SMACSL
"#*% Used by SMAAMW

Figure 7-17. Library Control Area (Part 4 of 4)
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OBJECT LIBRARY DIRECTORY

The directory contains entries that point to each object

program or routine in the object library. Each entry in the
directory is 21 bytes in length. Each sector of the directory

contains 12 entries and four unused bytes. Figure 7-18 .
shows the format of each directory entry.

Bytes Contents Description
1 Type Entry type (O or R)
6 Name Name of the object program or
routine
2 Disk address Cylinder/sector address of the
library entry
1 Number of text| Type O - number of text sectors
sectors in the library entry
Type R — not used
2 Link edit Type O — storage address to which
address the library entry has been
link edited
Type R — not used
1 Displacement | Type O — displacement (in bytes)
of relocation of the relocation dir-
directory ectory in the last sector
of text
Type R — not used
2 Starting control| Type O — storage address at which
address program execution will
begin
Type R — not used
1 Storage size Amount of storage (in sectors)
required to run the program
2 Attributes Byte 1,Bit 0 O=Temporary entry
1=Permenant entry
Bit 1 1=Inquiry
Bit 2 1=Inquiry evoking
Bit 3. 1=Must run dedicated
Bit4 1=Requires source
information
Bit 5 1-Deferred mounting
aliowed
Bit 6 1=No relocation
directories
Bit 7 1-PTF applied
Byte 2 Reserved
1 Level Version and modification level of
this entry
2 Total number | Total number of sectors in the
of sectors library entry

Figure 7-18. Object Library Directory
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SOURCE LIBRARY DIRECTORY

The directory contains entries that point to each source
program or procedure in the source library. Each entry in
the directory is 13 bytes in length. Each sector of the
directory contains 19 entries and 9 bytes that point to the
cylinder and sector of the next sector in the directory.
Figure 7-19 shows the format of each directory entry.

Bytes Contants Description
1 Type Indicates whether entry is
source program or procedure
6 Name Name of the source program or
procedure
2 Address of first Cylinder/sector address of first
sector in chain sector in chain
2 Address of last Cylinder/sector address of
sector in chain last sector in chain
2 Number of sectors | Number of sectors in chain.
(attribute) The high order bit indicates:
0 = Permanent entry
1 = Temporary entry
Figure 7-19. Source Library Directory




Appendix A. Directory

Disk Initialization Program

Phase Descriptive Entry Synopsis

Name Name Point

$INIT Root phase IROOT Loads phases in storage; maintains table of constants.

$INIT1 Control Statement IDSYN Reads control statements; converts control statements

Analysis phase from decimal to hexadecimal; checks control state-

ments for validity and sequence; builds two parameter
tables.

SINIT2 Mainline phase IMAIN Obtains parameter table; reads volume label; checks

for initialization validity; initializes al ternate track
information; determines program level; passes para-
meter to Surface Analysis phase; saves and restores
program protection; assigns alternate tracks; verifies
sector ID fields; writes and updates volume label.

$INSUR Surface Analysis SURFAN Writes and verifies sector addresses; provides error
phase recovery procedure; updates alternate track informa-

tion; passes return code to Mainline phase.

SINMSG Print phase ALMSG Log results of alternate track assignment; prints ad-
dresses of tracks; logs results of initialization.

Alternate Track Assignment Program

Phase Descriptive Entry Synopsis

Name Name Point

SALT Root phase ARQOT Loads phases; maintains constants.

SALTO! Control Statement ASASYN Reads and logs contral statements; checks state-
Analysis phase ments for validity and sequence; converts state-

ment operands from decimal to hexadecimal;
builds table of constants and passes it to Root
phase.

$ALTO2 Mainline phase AMAIN Reads volume label; performs conditional assign-

ment, unconditional assignment, or unconditional
cancel of prior assignment.
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Phase
Name

BALTO3

$ALSUR

SALMSG

SALSEP

Descriptive
Name

Data Transfer
phase

Surface Analysis
phase

Print phase

Sector Print phase

Alternate Track Rebuild Program

Phase
Name

$BUILD

Descriptive
Name

Mainline phase

Entry
Point

ADATX

SURFAN

ALMSG

ALSEP

Entry
Point

RGOTO

File and Volume Label Display Program

Phase
Name

$LABEL

SLABLI

Descriptive
Name

Root and Syntax
Scan phase

Mainline phase

Entry
Point

FILSTN

DISPLY

Synopsis

Transfers data from primary to secondary track;
returns data to primary track; passes table of mes-
sages to Print phase.

Writes and verifies sector addresses and test patterns;
provides error recovery procedure; indicates defec-
tive track; performs surface analysis; writes ID field
on defective track to show assignment; passes return
code to Mainline phase.

Prints results of successful assignment and track ad-
dresses; prints results of unconditional assignment,
prints results of unconditional cancel of prior assign-
ment.

Prints address of sector in error and data on that
sector.

Synopsis

Initializes constants; builds IOB; reads control
statements and checks for sequence; determines if
statement is control or data.

Synopsis

Reads control statements; checks statement validity
and sequence; prints statements if logging device is
on; builds and passes table of constants; loads and
passes control to Mainline phase.

Reads volume label; converts and displays volume
label or file information.



File Delete Program
Phase Descriptive
Name Name

$DELET Root phase

SDELTI1 Control Statement
Analysis phase

$DELT2 Mainline phase

Disk Copy/Dump Program
Phase . Descriptive
Name Name

$cory Root phase

$COSYN Control Statement
Analysis phase

$COPIN Main Data Transfer
phase (copy pack)

$COPIM Intermediate phase
(copy pack)

$COFIN Initialization phase
(copy pack)

$CONDP Simple Copy Files
phase (copy files)

$COREC Copy Non-Indexed
Files phase (copy
files)

Entry
Point

FLBRS

FILSYN

FDEL

Entry
Point

CROOT

CSBEG

COPINT

COPIM

COFI1

CONDP

COREC

Synopsis

Provides save area for keyword parameters; loads
and passes control to the Control Statement Analysis
and Mainline phases.

Reads control statements and checks their validity;
logs statements if device is on; builds keyword para-
meter table.

If control statement reads LABEL-VTOC, all format
1s with part retain type are read and given an S retain
type and format 1s are written in scheduler work area;
if statement does not read LABEL-VTOC, specified
format 1s are read and given S retain type and for-
mat 1s are written in scheduler work area.

Synopsis

Calls phases into storage; maintains table of constants.

Reads control statements and checks for errors and
sequence; builds table of constants; passes constants to
Root phase.

Determines I/O area size and pack size; changes last
length of IPL label to equal R or F; copies tracks O
and 1; determines if output volume has active files.
Copies data from cylinder 4 to upper limit; reads disk
pack by half track, full track, or full cylinder.

Loads $COPIN to copy cylinder 0; copies remainder
of pack; gets space on the fixed disk on drive on (F1)
to use as temporary file; halts and issues messages.

Determines type of file requested and storage size of
program; gets record length and passes it to Root
phase.

Copies an indexed sequential or consecutive file that
does not need printing, deleting or reorganizing.

Copies a consecutive or direct file; deletes a specified
record; prints a specified.record.
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Name

$cocio

$COREI

$COFIM

$COIRY

$COIRN

$CONOI

$COPRL

Descriptive
Name

Non-Reorganization
Indexed Sequential
Files phase (copy
files)

Reorganization
Indexed Sequential
Files phase (copy
files)

Intermediate
Control phase
(copy files)

Intermediate
Reorganization
phase {copy files)

Intermediate
Non-Reorganization
phase (copy file)

Intermediate
Consecutive phase
(copy files)

Print phase

{Disk System) (copy files)

$COPRM
(Model 6)

$COMVD

$COIMD

$COEQJ

A4

Copy Multi-Volume
Direct Files phase

Intermediate
Multi-Volume
Direct phase

End of Job
phase

Entry
Point

COINDX

COINDX

CFBEG

CFBEG

CFBEG

CFBEG

COPRT

COREC

CFBEG

COEOJ

Synopsis

Copies an indexed sequential file; prevents reorgan-
ization; allows deleting and printing records; loads
Print phase.

Copies an indexed sequential file; allows reorgan-
izing, deleting, and printing records.

Receives and opens DTFs with correct attributes;
determines if enough storage is allowed; preallocates
space on F1 and opens F1 DTF as consecutive output.

Copies and reorganizes index sequential files from a
pack on the removable disk on drive one (R1) to R1;
allows deleting from output file; allows printing with
output on disk.

Copies an indexed sequential file R1 to R1; allows
records to be deleted from output file.

Copies a non-indexed file R1 to R1; allows deleting
from the output file and printing with output on disk.

Prints record with its key number; indicates if record
is deleted; prints a scale on the page; prints record
count.

Copies a multi-volume direct file and allows printing.

Copies multi-volume direct files and allows printing.

Puts the correct volume sequence number and file
type in the output if copying only one volume of a
multi-volume file.



Phase Descriptive
Name Name

Library Maintenance Program

Phase Descriptive
Name Name

SMAINT Mainline Librarian
phase

SMAALS Allocate Syntax
Scan phase

SMAAMN Allocate
Mainline phase

IMAAOL Allocate Object
Library phase

SMAASL Allocate Source
Library phase

SMATAD Track Allocate/
Deallocate phase

$MAAMW  Reallocate
Mainline phase

SMAFND Find phase

SMAACO Copy Object
Library phase

SMAACS Copy Source
Library phase

$MARCO Copy Work Pack
to Object Library
phase

$MARCS Copy Work Pack
to Source Library
phase

$MAREM Rename Control
Statement
Processor phase

SMADEM Delete Mainline
phase

Entry
Point

Entry
Point

SMAINT
$MAALS

SMAAMN
SMAAOL
SMAASL
SMATAD
SMAAMW

SMAFND

$MAACO
SMAACS

$MARCO
SMARCS
$MAREM

$MADEM

Synopsis

Synopsis

Reads control statements; builds control areas;
passes control to the appropriate control statement
Processor.

Checks the parameters on the /f ALLOCATE control
statement and determines if the specified functions
can be performed.

Passes control to routines that allocate libraries;
performs deallocation functions.

Builds the object section of the system directory;
allocates a scheduler work area.

Builds the source section of the system directory.

Updates the volume label.

Reallocates the source/object libraries by calling
the appropriate routines.

Locates a specified routine in either the source or
object library.

Copies the object library to the specified work pack.

Copies the source library to the specified work pack.

Copies the object library from the work pack to the
reallocated object library.

" Copies the source library from the work pack to the

reallocated source library.

Replaces specified name with new name; deletes
specified name.

Deletes the specified source or object library entries;
updates the system directory.
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Phase
Name

SMACRS

$MADRV

$MACSY

SMAOLH

$MALOG

SMACRR

SMAEXE

$MACRO

$MACSL

SMAPPM

$MASRT

$MASDP

$MAODP

A6

Descriptive
Name

Copy Reader to
Source Library
phase

Copy Object
Library — Disk
to Disk phase

Copy System
Mainline phase

Object Library
Handler phase

Update PTF Log
Sector phase

Copy Reader to
Object Library
(R. Entries) phase

Readjust Extended
End of Object
Library phase

Copy Reader to
Object Library
(O. Entries) phase

Copy Source
Library — Disk
to Disk phase

Print/Punch Source
Library phase

Directory Sort
phase

Print Source
Directory phase

Print Object
Directory phase

Entry
Point

$MACRS

$MADRV

$MACSY

$MAOLH

IMALOG

$MACRR

SMAEXE

$MACRO

SMACSL

$MAPPM

SMASRT

$MASDP

$MAODP

Svynapsis

Determines if the requested name is unique to the source
library; determines if there is enough space for the
program to be copied; copies the program from the
reader.

Copies specified library on the specified disk.

Copies the following from one system disk pack to
another: (1) Initial Program Load (IPL) Bootstrap
program, (2) system configuration record, and (3)
Nucleus Initialization program (NIP).

Loads an entry into the object library from either

the reader or from another object library; checks for
available space; dynamically allocates space when
needed.

Updates PTF log sector after an IBM program is copied
from disk to disk to reflect current PTFs against that
program.

Builds an R. entry in the object library.

Determines the number of tracks that are needed in
addition to the allocated number of tracks in order

to contain the object library; updates the volume label,
format 5 directory, and system directory.

Builds an O. entry in the object library.

Copies the specified source library from one disk to
another.

Calls other phases to print and/or punch libraries
and/or directories.
Sorts the specified directory before it is printed.

Prints the contents of the source library.

Prints the contents of the object library.



Phase
Name

SMASYP

SMASPT

$MAOPT

Descriptive
Name

Print System
Directory phase

Print/Punch Source
Library phase

Print/Punch Object
Library phase

Entry
Point

SMASYP

SMASPT

SMAOPT

Synopsis

Prints the contents of the system directory.

Prints and/or punches modules from the source
library.

Prints and/or punches modules from the object
library.
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Appendix B. Flowcharting Techniques

Flowcharts in this PLM are identified in this manner: The flowcharting symbols used are:

e A flowchart that consists of only one page is identified
with a chart 1D of, for example, AA.

e A flowchart that consists of multiple pages with a
chart ID of AA is identified as: first page = AA-01,
second page = AA-02, and so on. Pracessing Decision

O

e A sequence of related flowcharts are identified as:
first flowchart = AA, second flowchart = AB, third
flowchart = AC, and so on.

8

e A sequence of flowcharts, each flowchart having Modification Input/Output
multiple pages, is identified as: first flowchart with

multiple pages = AA-01, AA-02, and so on; second
flowchart = AB-01, AB-02, and so on; continue through
the sequence of flowcharts. - - @
Comment Entry/Terminal
Off-page Connector On-pege Connector
Striped Processing Predefined Processing

Appendix B. Flowcharting Techniques B-1



Most of the symbols are self-explanatory, but some need
more explanation.

1. The striped processing block indicates the entry of a

routine flowcharted in this PLM.
Example:
LABEL CH/PG/BK
NAME

CH/PG/BK indicates the chart ID, page, and block
identification of the flowcharted routine.

2.  The predefined processing block indicates a routine

flowcharted and/or described in another PLM.

Example:

LABEL SEE NOTE

Note: See “'PLM title and form number’’

B-2

Off-page connectors are used to reference between
different pages of the same chart ID. Off-page con-
nectors leaving a page contain the page number and
block number of their destination.

Example:

Off-page connectors entering a page contain the page
number and block number of their origin. If the
entry point referenced by the off-page connector is
referenced from more than one origin, all origins are
given. The origins are listed in alphameric order with
the last reference contained within the block.

Example:

02-F4
03-F4
04-F4

02-B2| 03
o3-ca| F5

On-page connectors contain the location of a block
on the same page. On-page connectors always con-
tain the location of the destination block.

The label in the upper lefthand corner just above the
entry symbol is the entry point in the listing for that
part of the program.

Example:
$DSAAQ

ENTRY



Alternate Track Assignhment

$$RDS1 (see Keyword Syntax Scan routine)

$ALT (see Root phase)

$ALTO1 (see Control Statement Analysis phase)

$ALTO2 (see Mainline phase)
$ALTO3 (see Data Transfer phase)
$ALMSG (see Print phase)

$ALSUR (see Surface Analysis phase)

AATCDE track activity code
contents of 2-28
use of 2-11

ABER table
description of 2-26
use of 2-10, 2-11

ABFAB data buffer address area 2-28

AlOB control block
contents of 2-25
use of 2-5

ALTIN table
contents of 2-27
use of 2-§

AMSGT table
contents of 2-28
use of 2-5

AMTAB table 2-26

ARCDE return code
contents of 2-29
use of 2-11

ARDTC return code
contents of 2-29
use of 2-6, 2-11

ASCTAB table 2-26

ASCTBK table
description of 2-26
use of 2-5,2-10

ASIOAR buffer
contents of 2-28
use of 2-5

ASLTA table 2-27

ASOTLY table 2-27

ASSC table
contents of 2-26
use of 2-5

ASSCOT buffer
contents of 2-28
us¢ of 2-5

assignment, definition
conditional 2-3
unconditional 2-3

unconditional cancel of prior assignment 2-3

ASSMG table 2-27

ASTAB table
‘contents of 2-28
use of 2-5

ATBLE table
contents of 2-27
use of 2-5

Index

ATPDL table
contents of 2-28
use of 2-§

buffers, format of 2-28

cancel of prior assignment, unconditional
description of 2-3
operation of 2-6
conditional assignment
description of 2-3
operation of 2-§
control blocks, format of 2-25
Control Statement Analysis phase (ALT01)
flowchart 2-14
functions 2-10
use of 2-5

data area formats 2-25
Data Transfer phase ($ALT03)
flowchart 2-19
functions 2-12
use of 2-5,2-6
defective track, possible actions to take 2-6
directory A-1

EOJ transient 2-6

erTor recovery procedure
during data transfer 2-6
during surface analysis 2-12

FCS work area 2-29
flowcharting techniques B-1

Halt/Syslog transient 2-6

1D fields
setting 2-5
use of 2-3
writing 2-5, 2-12
introduction 2-3
IOADDR buffer
contents of 2-28
use of 2-5,2-13

job scheduler work area, use of 2-10
Keyword Syntax Scan routine ($$RDS1), use of 2-5
Mainline phase ($ALT02)
flowchart 2-16
functions 2-11
use of 2-5,2-6
operation diagram 2-7
Print phase ($ALMSG)
flowchart 2-23

function 2-13
use of 2-5,2-11 °

Index X-1



PWK1 work area 2-29

RIDFCS work area 2-29
Root phase ($ALT)
functions 2-10
use of 2-5,2-6

Sector Print phase (SALSEP)
flowchart 2-24
functions 2-13
use of 2-5,2-12
SIOB control block
contents of 2-25
use of 2-5
storage map, alternate track assignment 2-9
Surface Analysis phase (SALSUR)
flowchart 2-21
functions 2-12
use of 2-5,2-6
SYSIN, use of 2-10
system requirements 2-3

tables, format of 2-26
unconditional assignment
introduction 2-3
operation of 2-5
unconditional cancel of prior assignment
introduction 2-3
operation of 2-6
volume label 2-3, 2-11

work areas, format of 2-29

Alternate Track Rebuild

$SRDS1 (see Keyword Syntax Scan routine)
$BUILLD (see Mainline phase)

// PATCH control statement 3-3

// REBUILD control statement 3-3
buffers, format of 3-8

control blocks, format of 3-7
control statements 3-5

data area formats 3-7

data statement 3-5

directory A-2

EOJ transient, use of 3-5

flowcharting techniques B-1

Halt/Syslog transient, use of 3-5

introduction 3-3

Keyword Syntax Scan routine ($$RDS1), use of 3-5
Mainline phase ($BUILD)

flowchart 3-6
functions 3-5

X-2

RA conversion table 3-8
RADDS address table
contents of 3-8
use of 3-5
RBUFFO disk input/output area 3-8
RCARD input buffer 3-8
RIOB control block
contents of 3-7
use of 3-5
RSYOB output buffer 3-8
RTAB parameter table
contents of 3-8
use of 3-§

storage map 3-5
system requirements 3-3

tables, format of 3-8

Disk Copy/Dump

$$RDS1 (see Keyword Syntax Scan routine)

$COCIO (see Non-Reorganization Indexed Sequential Files phase)
$COEO]J (see End-of-Job phase)

$COFIM (see Intermediate Control phase)

$COFIN (see Initialization phase)

$COIMD (see Intermedlate Multi-Volume Direct phase)
$COIRN (see Intermediate Non-Reorganization phase)
$COIRY (see Intermediate Reorganization phase)

$COMVD (see Copy Multi-Volume Direct Files phase)
SCONDP (see Simple Copy Files phase)

$COPIM (see Intermediate phase)

$COPIN (see Main Data Transfer phase)

$COPRL (see Print phase)

$COPRM (see Print phase)

$COPY (see Root phase)

$COREC (see Copy Non-Indexed Files phase)

$COREI (see Reorganization Indexed Sequential Files phase)

$COSYN (see Control Statement Analysis phase)

CDCTL table 6-50
CDFIOB control block 6-50
CDIBUF 1/0 buffer 6-51
CDIIOB control block 6-50
CDOIOB control block 6-50
CDPIBF 1/O buffer 6-51
CDPIOB control block 6-50
CDPMBF 1/O buffer 6-51
CERRTB table 6-51
CFERR table 6-52
CFIN control block 6-51
CFIOB control block 6-51
CFOUT control block 6-51
CFVLBF buffer 6-54
CF1DTF control block 6-53
CHTTB table 6-53
CNOTAB table 6-54
COIEND buffer 6-54
common data areas 6-47
common functions

general diagram 6-6

operation of 6-5

phase descriptions 6-11
CONEND record area 6-54



Control Statement Analysis phase (COSYN)
flowchart 6-22
functions 6-11
use of 6-5

COPHLT table 6-50

copy file data areas 6-51

copy files function
operation diagram 6-9
operation of 6-8
phase descriptions 6-14
Storage maps 6-15

Copy Multi-Volume Direct Files phase ($COMVD)
flowchart 6-43
functions 6-20
operation of 6-8

Copy Non-Indexed Files phase ($COREC)
flowchart 6-32
functions 6-16
operation of 6-8

copy pack data areas 6-50

copy pack function
operation diagram 6-7
operation of 6-5
phase description 6-12
storage maps 6-12

CORHLT table 6-52

CPBUF buffer 6-54

CPLIST table 6-54

CPWRK conversion area 6-54

CRIHLT table 6-53

CSCARD input area
description of 6-49
use of 6-5

CSCTL table
contents of 647
use of 6-5

CSCTLP table
contents of 6-48
use of 6-5

CSERRB table
contents of 648
use of 6-5

CSFILT table
contents of 6-49
use of 6-5

CSPKTL table
contents of 6-49
uge of 6-5

CSSYNT table
contents of 6-48
use of 6-5

CSSYOUT output buffer 6-49

CSYSIN table 649

data area formats 647
common 647
copy file 6-51
copy pack 6-50

directory A-3

End-of-Job phase ($COEQI)
flowchart 645
functions 6-21

flowcharting techniques B-1

Initialization phase (§COFIN)
flowchart 6-30
functions 6-14
Intermediate Consecutive phase (§CONOI)
flowchart 6-38
functions 6-19
operation of 6-8
Intermediate Control phase ($COFIM)
flowchart 6-36
functions 6-18
operation of 6-8
Intermediate Multi-Volume Direct phase ($COIMD)
flowchart 6-38
function 6-38
operation of 6-8
Intermediate Non-Reorganization phase ($COIRN)
flowchart 6-38
functions 6-19
operation of 6-8
Intermediate phase ($COPIM)
flowchart 6-28
functions 6-12
operation of 6-5
Intermediate Reorganization phase ($COIRY)
flowchart 6-38
functions 6-18
operation of 6-5
introduction 6-3

Keyword Syntax Scan routine ($3RDS1), use of 6-5

Main Data Transfer phase ($COPIN)
flowchart 6-26
function 6-12
operation of 6-5

method of operation 6-5

Non-Reorganization Indexed Sequential Files phase ($COCIO)
flowchart 6-34
functions 6-17
operation of 6-8

operation diagram
COPY FILE 6-9
COPY PACK 6-7

Print phase ($COPRL—Disk System; $COPRM—Model 6)
flowchart 641
functions 6-20

Reorganization Indexed Sequential Files phase (SCORE])
flowchart 6-34
functions 6-17
operation of 6-8
Root phase ($COPY)
functions 6-11
operation of 6-5

Simple Copy Files phase (SCONDP)
flowchart 6-31
functions 6-14
operation of 6-8
storage maps
copy file function 6-15
copy pack function 6-12
system requirements 6-3

Index X-3



Disk Injtialization

$SRDS1 (see Keyword Syntax Scan routine)
SINIT (see Root phase)

SINIT1 (see Control Statement Analysis phase)

$INIT2 (see Mainline phase)

$INMSG (see Print phase)

$INSUR (see Surface Analysis phase)

// END control statement 1-9

// UIN control statement 1-3
checked 1-8

// VOL control statement 1-9

ALTIN table
contents of 1-25
initialization of 1-9
updating of 1-10
use of 1-§

buffers, format of 1-25

capacity
cylinder 1-3
disk 1-3
pack 1-9
clear 1-3
control blocks, format of 1-21
Control Statement Analysis phase (S$INIT1)
flowchart 1-12
functions 1-8
use of 1-5
cylinder capacity 1-3

data area formats 1-21
directory A-1
disk capacity 1-3

EQIJ transient, use of 1-5, 1-10
error recovery procedure 1-5

FCS work area, description of 1-26
flowcharting techniques B-1

halts, PID keyword 1-8
Halt/Syslog transient 1-5

IBFAD write buffer address area
description of 1-25
use of 1-5

ICSTL table
contents of 1-22
use of 1-5

ID field format 1-3

IERTAB table 1-24

IMSGT table
description of 1-24
use of 1-5

introduction 1-3

IOADDR write buffer
description of 1-25
use of 1-5

I0B control block
contents of 1-21
use of 1-5

X4

IOBV control block
contents of 1-21
use of 1-5

I0OSV save area
contents of 1-26

. useof 1-5

IPL sectors 1-10

IRCDE return code
contents of 1-26
use of 1-§

ISCTBK table
contents of 1-22
use of 1-5

ISCTLO table
contents of 1-24
use of 1-§

ISIO read buffer
description of 1-25
use of 1-8

ISMGT table 1-10

ISSCAN table
contents of 1-23
use of 1-§

ISSCOT output buffer
description of 1-25
use of 1-5

ISSYSM table
contents of 1-24
use of 1-5

ISUNTB table
contents of 1-23
use of 1-§

ISVBG table
contents of 1-22
use of 1-5

ISVLTB table
contents of 1-23
use of 1-§

Keyword Syntax Scan routine ($$RDS1), use of 1-5

Mainline phase (INIT2)
flowchart 1-14
functions 1-9
use of 1-5

method of operation 1-5

OBR/SBR sectors 1-3, 1-9

operation diagram 1-6

pack capacity 1-9
PID keyword, halts 1-8

primary initialization 1-3

Print phase ($INMSG)
flowchart 1-20
functions 1-11
use of 1-§

program portection sectors 1-3, 1-9

RIDFCS work area 1-26

Root phase ($INIT)
functions 1-8
use of 1.5



secondary initialization 1-3
SIOB control block 1-21
storage map, disk initjalization program 1-7
Surface Analysis phase ($INSUR)
flowchart 1-18
functions 1-10
uge of 1-5
system requirements 1-3

tables, format of 1-22
TBLE table
contents of 1-25
use of 1-5

VOLS write buffer
contents of 1-25
use of 1-5
volume label
use of 1-9
writing of 1-5
volume table of contents (VTOC) 1-3, 1-10

work areas, format of 1-26

File Dalete

$SRDS1 (see Keyword Syntax Scan routine)
$DELET (see Root phase)

$DELT]1 (see Control Statement Analysis phase)
$DELT2 (see Mainline phase)

buffers, format of 5-18

Control Statement Analysis phase ($DELT1)
flowchart 5-10
functions $5-8
use of S5-§

data area formats 5-15
DATA-YES parameter 5-5, 5-9
DATE option 5-9

directory A-3

END statement S5-§
EO]J transient, use of 5-5

FFIO I/O buffer 5-18
flowcharting techniques B-1
FMHSP table 5-17
FMOTL table 5-16
format 1’s, reading 5-9
FPRNT table 5-16
FRCTBK (FSCTBK) table
contents of 5-15
use of 5-5,5-8
FRMNTB table 5-17
FSBUF input buffer
description of 5-18
use of 5-5
FSCTBK table, use of 5-5
also see FRCTBK table
FSCTLO table 5-18
FSFLG table 5-16
FSHTB table 5-17
FSJWTB table 5-16

FSSCAN table 5-15
FSSCOT output buffer
description of 5-18
use of 5-5
FSSCTB table 5-17
FSSTB table 5-15
FSSYSM table 5-18
FSWRK work area 5-18
FVIO I/O buffer 5-18
FVTAB table 5-16
F1’s, reading (see format 1°s, reading)

Halt/Syslog transient, use of 5-5
introduction 5-3

Job Scheduler Work Area Put routine, use of 5-§
Job Scheduler Work Area Read routine, use of 5-16

Keyword Syntax Scan routine ($$RDS1), use of 5-5

LABEL-VTOC statement 5-5

Mainline phase ($DELT2)
flowchart $§-12
functions 5-9
use of 5-5

method of operation 5-5

operation diagram 5-6

P retain type (see retain type, P)
PARMA table 5-16
PARMB table 5-17

REMOVE statement §-3, §-5
retain type
P 55
S 55
T 5-5
Root phase ($DELET)
functions 5-8
use of 5-5

S retain type (see retain type, S)
SCRATCH statement 5-3, 5-5
storage map 5-7

gystem requirements 5-3

T retain type (see retain type, T)
tables, format of 5-15

VTOC Read/Write routine 5-3, 5-5

File and Volume Label Display

$$RDS1 (see Keyword Syntax Scan routine)
$LABEL (see Root and Syntax Scan phase)
$LABL1 (see Mainline phase)

buffers, format of 4-16

Index

X-5



data area formats 4-13
directory A-2
DISPLAY statement 4-5§

EOJ transient, use of 4-5

FDBUF print buffer 4-5
FDHSP table 4-15
FDLIST table 4-15
FDOTL table 4-15
FIOA read buffer
description of 4-16
use of 4-5
FIOA?2 read buffer
description of 4-16
use of 4-5
flowcharting techniques B-1
FRCTBK table
building of 4-8
description of 4-13
use of 4-5,4-8
FRMNTB table 4-14
FSBUF input buffer
description of 4-16
use of 4-5
FSCTLO table 4-14
FSDTB table 4-13
FSFLG table 4-13
FSIWTB table 4-14
FSSCAN table
contents of 4-13
use of 4-5
FSSCOT scan output area
description of 4-16
use of 4-5
FSSCTB table 4-15
FSSYSM table 4-14
FVPARM table 4-15

Halt/Syslog transient, use of 4-5

ID, pack 4-5
introduction 4-3

Keyword Syntax Scan routine ($$RDS1), use of 4-5

LABEL-VTOC, control statement 4-8

Mainline phase ($LABL1)
flowchart 4-10
functions 4-8

method of operation 4-5

operation diagram 4-6

pack ID (see ID, pack)

Root and Syntax Scan phase (SLABEL)
flowchart 4-9
functions 4-8

uge of 4-5

storage map 4-7
system requirements 4-3

X-6

tables, format of 4-13

volume table of contents (WVTOC), use of 4-5

Library Maintenance

$$OXRF (see Transient Resolver phase)

$3RDS1 (see Keyword Syntax Scan routine)

$3STAI (see Allocation Initiator phase)

$$SYSP (see Source Put phase)

$3TME] (see End of Job Deallocation phase)

$MAACO (see Copy Object Library phase)

$MAACS (see Copy Source Library phase)

$MAALS (see Allocate Syntax Scan phase)

$MAAMN (see Allocate Mainline phase)

$MAAMW (see Reallocate Mainline phase)

$MAAOL (see Allocate Object Library phase)

$MAASL (see Allocate Source Library phase)

$MACRO (see Copy Reader to Object Library (O. Entries) phase)
$MACRR (see Copy Reader to Object Library (R. Entries) phase)
$MACRS (see Copy Reader to Source Library phase)

$MACSL (see Copy Source Library—Disk to Disk phase)
$MACSY (see Copy System Mainline phase)

$MADEM (see Delete Mainline phase) :

$MADRY (see Copy Object Library—Disk to Disk phase)
$MAEXE (see Readjust Extended End of Object Library phase)
$MAFND (see Find phase)

$MAINT (see Mainline Librarian phase)

$MALOG (see Update PTF Log Sector phase)

$MAODP (see Print Object Directory phase)

"$MAOLH (see Object Library Handler phase)

$MAOPT (see Print/Punch Object Library phase)
$MAPPM (see Print/Punch Mainline phase)

$MARCO (see Copy Work Pack to Object Library phase)
$MARCS (see Copy Work Pack to Source Library phase)
$MAREM (see Rename Control Statement Processor phase)
$MASDP (see Print Source Directory phase)

$MASPT (see Print/Punch Source Library phase)
$MASRT (see Directory Sort phase)

$MASYP (see Print System Directory phase)

$MATAD (see Track Allocate/Deallocate phase)

// ALLOCATE control statement 7-5

/] COPY control statement  7-15

/| DELETE control statement 7-15

/] END control statement 7-16

// RENAME control statement 7-5

/] COPY control statement 7-8

// DELETE control statement 7-8
/{ END control statement 7-9

// RENAME control statement 7-5

Allocate Mainline phase (SMAAMN)
flowchart 744
functions 7-14
operation of 7-5
storage map 7-14
Allocate Object Library phase (SMAAOL)
flowchart 745
functions 7-14
operation of 7-5



Allocate Source Library phase (SMAASL)
flowchart 7-46
functions 7-15
operation of 7-5
Allocate Syntax Scan phase ($MAALS)
flowchart 7-38
functions 7-13
operation 7-§
storage map 7-13
allocation of libraries 7-3, 7-§
Allocation Initiator phase ($$STAI) 7-5

control area (CAREA)
building of 7-11
contents of 7-105
use of 7-§
control statements
description of 7-3
operation of 7-§
copy all libraries 7-8
copy O. entries or R. entries to object libraries 7-8
Copy Object Library—Disk to Disk phase (SMADRYV)
flowchart 7-64
functions 7-22
operation of 7-8
storage map 7-22
Copy Object Library phase (SMAACO)
flowchart 7-52
functions 7-18
operation of 7-§
copy reader to object library (O. entries) 7-8
copy reader to object library (R. entries) 7-8
Copy Reader to Object Library (O. Entries) phase ($MACRO)
flowchart 7-82
functions 7-26
operation of 7-9
storage map 7-28
Copy Reader to Object Library (R. Entries) phase (SMACRR)
flowchart 7-78
functions 7-2§
operation of 7-8
storage map 7-25
copy reader to source library 7-8
Copy Reader to Source Librarv phase (SMACRS)
flowchart 7-63
functions 7-21
operation of 7-8
storage map 7-21
Copy Source Library—Disk to Disk phase (SMACSL)
flowchart 7-85
functions 7-28
operation of 7-9
storage map 7-28
Copy Source Library phase (SMAACS)
flowchart 7-54
functions 7-18
operation of 7-§
copy source library to source library 7-8
copy system 7-8
Copy System Mainline phase (SMACSY)
flowchart 7-71
functions 7-24
operation of 7-8
Copy Work Pack to Object Library phase (SMARCO)
flowchart 7-57
functions 7-19
operation of 7-§

Copy Work Pack to Source Library phase (SMARCS)
flowchart 7-58
functions 7-19
operation of 7-§

copying of libraries 7-3, 7-9

data area formats 7-105
Delete Mainline phase (SMADEM
flowchart 7-61 :
functions 7-20
operation of 7-15
storage map 7-20
deletion of libraries 7-3, 7-8
directory, format of A-5
Directory Sort phase ($MASRT)
flowchart 7-92
functions 7-30
operation of 7-9

end of job 7-9

End of Job Deallocation phase ($$TMEJ) 7-9
END statement 7-27

EOJ transient 7-9

Find phase ($MAFND)
flowchart 7-50
functions 7-16
operation of 7-5

flowcharting techniques B-1

hardware requirements 7-3
header statement 7-27

introduction 7-3
IPL Bootstrap program, copying 7-8

Keyword Syntax Scan routine ($$RDS1) 7-5

LEBUFR input buffer 7-5
LELUXP keyword parameter list 7-5
LERETO data area 7-5

Mainline Librarian phase (SMAINT)
flowchart 7-33
functions 7-11
operation of 7-§
storage map 7-12
method of operation 7-5

NIP, copying of 7-8

object library directory 7-110

QObject Library Handler phase (SMAOLH)
flowchart 7-73
functions 7-24
operation of 7-8

operation diagram 7-6

operation of
ALLOCATE control statement 7-5
COPY control statement 7-8
DELETE control statement 7-8
END control statement 7-9
RENAME control statement 7-§

Index
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Print Object Directory phase ($MAODP)
flowchart 7-96
functions 7-31
operation of 7-9
print/punch directory or library 7-8
Print/Punch Mainline phase ($M APPM)
flowchart 7-89
functions 7-29
storage map 7-29
Print/Punch Object Library phase ($M AOPT)
flowchart 7-100
functions 7-32
operation of 7-9
Print/Punch Source Library phase (SMASPT)
flowchart 7-98
functions 7-32
operatton of 7-9
Print Source Directory phase (MASDP)
flowchart 7-95
functions 7-30
operation of 7-9
Print System Directory phase (SMAASYP)
flowchart 7-97
functions 7-31
operation of 7-16

Readjust Extended End of Object Library phase (SMAEXE)

flowchart 7-81
functions 7-26
operation of 7-8

X-8

Reallocate Mainline phase (SMAAMW)
flowchart 7-49
functions 7-16
operation of 7-5
storage map 7-17
relocation directory statement 7-27
Rename Control Statement Processor phase (SM AREM)
flowchart 7-59
functions 7-20
operation of 7-5
storage map 7-20
renaming of libraries 7-3, 7-5

source bibrary directory 7-110

Source Put phase ($$SYSP) 7-8

system configuration record, copying 7-8
system requirements 7-3

text statement 7-27

Track Allocate/Deallocate phase (SMATAD)
flowchart 747
functions 7-15
operation of 7-5

Transent Resolver phase ($$OXRF} 79

Update PTF Log Sector phase ($MALOG)
flowchart 7-77
functions 7-25
operation of 7-8
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