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VIRTUAL STORAGE

AND VS/l

REFERENCES

0S/VS1l Planning and Use Guide GC24-5090
0S/VS1l Guide to Debugging GC24-~5093
0S/VS1l Sysgen Reference GC26-3791

System/370 Principles of Operation GA22-7000
System/370 Reference Summary GX20-1850



PEOPLE

LIGHTS
CONSOLE
SYSOUT
RESULTS

CONSOLE
(COMMANDS)
JCL
INSTRUCTIONS
(LANGUAGES)
INFORMATION
(DATA)

SOFTWARE
CONTROL PROBLEM
PROG - PROG
SVC
PGM INTERRUPT
CP. EXITS
/0 GENERAL
REG
EXT $ ¢
0 15
= TR =
MACH

HARDWARE
PHYSICAL |MICRO-PROG
INTERRUPT
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CONTROL BLOCKS

CVT, TCB, DEB, ETC.




VIRTUAL ADDRESS

l

HARDWARE
[ - )
SPECIAL SEGMENT
BUFFERS and
and/or PAGE TABLE
REGISTERS SEARCH
~"

REAL ADDRESS




INFORMATION USED BY DAT FEATURE

©O ©6 6 0 e O

VIRTUAL ADDRESS
PROGRAM STATUS WORD
CONTROL REGISTERS
REAL STORAGE
SEGMENT TABLE

PAGE TABLE
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PROGRAM STATUS WORD (BC Mode)
LChannei masks |E Pr:;sct " cMwep Interruption code J
0 67l i1z 1slis 23124 31
ILC!I CC Pr;g;im Instruction address

32 13a T3¢ . 3940 a7lasg sslse 63

0-5 Channel 0 to 5 masks
6 Mask for channel 6 and up
7 (E) External mask
- 12 (C=0) Basic control mode
13 (M) Machine-check mask
14 (W=1) Wait state
15 (P=1) Problem state

32-33 (ILC) Instruction length code
34-35 (CC) Condition code

36 Fixed-point overflow mask

37 Decimal overflow mask

38 Exponent underflow mask

39 Significance mask

A Sl

PROGRAM STATUS WORD (EC Mode)

0R00 OTIE | Proteetnl cmwe | oo fcc | Program | o000 0000
ey mask
0 713 1112 1s'1e 18 20 23124 31
0000 0000 Instruction address
32 39la0 47las sslse 63

1 (R) Program event recording mask

5 (T=1) Translation mode
6 (1) Input/output mask
7 (E) External mask

12 (C=1) Extended control mode

13 (M) Machine-check mask
. 14 (W=1) Wait state

15 (P=1) Problem state

18-19 (CC) Condition code
20 Fixed-point overflow mask
21 Decimal overflow mask

22 Exponent underflow mask
23 Significance mask



SEGMENT TABLE PAGE TABLE

LGTHlOOOO PAGE TBLORIGINJ OO |1 }oO 0] PAGE ADDRESS || 0% 2K
1 1
2 2
J'\ J'\ L g Un ! o W, VUn vy W
o o i v . "F (VN 11,‘ ‘W
252 11
12
253
13
254
14
256 15 1{o OW
4K
V)
0 8 29 31 0o 12 13 14 15

' = INVALID BIT | I = INVALID BIT(!”



RELOCATION ACTION TABLE LOOKUP

CONTROL REG 1 (STOR)

LENGTH ’SEGMENT’ TABLE

ORIGIN

ADD

SEGMENT TABLE

LENGTH PAGE TABLE ORIGIN

PAGE
TABLE

PAGE
TABLE

VIRTUAL ADDRESS

SEGMENT

PAGE BYTE DISPLACEMENT

\

ADD

PAGE TABLE

PAGE FRAME NUMBER

A\

FRAME NUMBER

DISPLACEMENT

REAL STORAGE ADDRESS




4 BYTE VIRTUAL ADDRESS

‘NA

I
|
l
|
|

BITS - {0

31

CONTROL REG =1

SEG TABLE
1161 FIC 0

LTH

|
|
| O

1
MAX 256 PG TABLEYS
32 ENTRIES/TABLE
2 BYTE ENTRIES

4 BYTE ENTRIES

0 '8 ~ 31 |
0107074 B4 —
( ' [aoo L8 [,
(1C)
SEG. TABLE X2
‘//j/f;j (38)
LTH | PG. TABLE] | APP
|
101 1,Bi9 | 1] O} ——
. F 1 ai1 1§ (018948)
0— 718 284
A | —
L | 1101 |
| SEG TABLE BITS |0 1213 +—— 23
MAX 256 ENTRIES 1 ; —— .
01 4j 2! DI 310

1 |

<&———3BYTEREALADD———a>i 



TRANSLATION LOOKASIDE BUFFER  MODEL 158, 168

e USED TO BY—PASS FULL ADDRESS TRANSLATION
o KEEPS MOST RECENTLY TRANSLATED ADDRESSES
o 128 ENTRIES

o VIRTUAL ADDRESS

e REAL ADDRESS

o IDENTIFICATION BITS

e PARITY BITS

ASSOCIATIVE ARRAY MODEL 135, 145
| e SAME FUNCTION AS TLB
e S8ENTRIES



REAL

STORAGE KEY

N

2K

2K

2K

2K

2K

-
P4
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D

~

' REAL STORAGE




| ‘ACC S B/TPROTECT K By
E -7' » FETCH PROTECT -
R - STORAGE HAS BEEN REFERENCED
;C'7;,’sTORAGEHMSBEENCHANGaD" 4

‘U — RESERVED R



DYNAMIC STORAGE ALLOCATION

e REFERENCE BIT — BIT 5 OF STORAGE KEY
e CHANGE BIT - BIT 6 OF STORAGE KEY

e RRBINSTRUCTION — OP CODE =B213

1) RESETS REFERENCE BIT 700 lvee ™ 27

2) SETS CONDITION CODE © o

0 - R B'T = OI C B‘T = 0 ) \‘ aEoaTT \ 4 y»;’é : i‘g t“» fa rim o SR
1-RBIT=0,CBIT=1 , PR\
2—-RBIT=1,CBIT=0 Y

3—RBIT=1,CBIT=1

e SSKINSTRUCTION USED TO RESET CHANGE BIT
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INPUT

JOB

JOB Q

PROCESS

RESIDENT
JOB
LIST

)

- SYSWADS

SWADS/
SYS1.

| STREAM

[

JES

-

INITIATOR
TERMINATOR

— >
1 WA
GNTERPRETER ®>

_/

, MASTER
< ~ PROGRAM
— \\SCHEDULAR:):: EXECUTION
— N |
CATALOG = ,
LIBRARY svC /0 PGM
INTERRUPT
DATA MACHINE EXTERNAL

TASK
MANAGEMENT

)

10S

.

OUTPUT




STAGE |

User-Supplied Input

JCL and Macro

Instructions
Assembly ‘ =
Distribution
Libraries
Existing Output
User
System JCL and Utility
Control
Statements

(Punched Cards, Card

STAGE It

D.oc.umentation Images on Tape or Data |
Listing and Set on Disk)
Diagnostic
Messages
Assembles,
gtarter " Link-Edits,
ystem Copies
. P Output

Documentation
Listing
Existing
User

System



Macro

Group i . Complete Nucleus 1/0 Device
nstruction
Machine CENPROCS required required required
Configuration CHANNEL required required required
IODEVICE required required required
ucCs optional - optional
UNITNAME required - required
Control - 'CKPTREST optional -- -
Program “CTRLPROG required required required
_"EDITOR optional ‘ --
JES . optional - -
LOADER optional - -
MACLIB optional - .-
PAGE required required required
PARTITNS required required required
- SCHEDULR required required required
SECONSLE optional optional optional
Data DATAMGT optional optional optional
Management GRAPHICS optional ~ optional " optional
User- LINKLIB optional optional optional
written RESMODS optional optional -
Routines SvCLIiB optional optional Sl
SVCTABLE - optional optional ~ optional
Generation DATASET optional optional optional
: GENERATE required required required




System Data Type System Catalogeu
Sets Residence
Use
Required System Data Sets
SYSCTLG seq. recuired no Production
SYS1.DSS5VM seq. optional yes Control
SYST.LINKLIB PDS optional yes Production-Control
SYS1.LOGREC seq]. required no Error Recovery
SYST.MACLIB PDS optional yes Production
SYS1T.NUCLEUS PDS required yes Control
SYST1.PARMI.IB PDS optional ves Initialization
"SYS1.PROCLIE PDS optional yes Production
SYS1.SAMPLIB PDS optional optional Control
SYS1.SVCLIB PDS required yes Control-Production
SYS1.SYSJOBQE seq. optional yes Production
SYS1.SYSPCOL seq. optional no Production
SYS1.SYSWADS seq. optional optional Production
Optional System Data Sets ‘
SYS1.ACCT seq. optional no Administration
SYS1.BRODCAST direct optional yes Control-Production
SYS1.CMDLIB PDS optional yes Production
SYS1.DUMP seq. optional optional crror Recovery
SYS1.IMAGELIB PDS optional ves Initialization
SYS1T.INDMAC PDS optional yes Production
SYS1.1SPMAC PDS optional yes Control
SYS1T.MANX seq. optional yes Administration
SYST.MANY seq. optional yes Administration
SYST.RMTMAC PDS optional yes Initialization -
SYST.TELCMLIB PDS optional yes Production
SYST.UADS PDS optional yes Control
SYST.VTAMLIB PDS optional yes Production




\ 1‘ 5 T
Vol N
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~ IEA760A - SPECIFY VIRTUAL STORAGE SIZE

IEA101A - SPECI FY SYSTEM .and/oi' SET PARAMETE RS

lEE801D CHANGE PARTITIONS REPLY YES/NO( Llst)

IEE1 14A SPECIFY SET PARAMETE RS oru

IEE357A - REPLY WITH SMF VALUES or u



SVCs

LOCATION

DESIGN

‘SIZE

NAME

1 2 3 4
| TRANS!ENT OR |TRANSIENT OR
RESIDENT RESIDENT RESIDENT/PAGE-|RESIDENT/PAGE-
ABLE OR ABLE OR
RESIDENT/FIXED|RESIDENT/FIXED
SERIALLY REENTRANT REENTRANT REENTRANT
REUSABLE OR o
REENTRANT ENABLED OR ENABLED OR ENABLED OR
DISABLED DISABLED DISABLED DISABLED
| ONE MODULE MULTIPLE MODULES
ANY SIZE ANY SIZE <2048 EACH < 2048
IGC nnn IGC00 nnn IGCss nnn

IGC nnn




Cmimeamme®h D e
ey s R W TEERN -

CvT

e g St P R e Y e

LOCKS
N SET WHEN
PAGE REQUEST
! !
164 165 166

POTENTIAL SYSTEM SUPERVISOR
LOCK SETTING LOCK LOCK COUNT

RESET WHEN

" X‘CO’- SYSTEM LOCK
X“40’ - SUPERVISOR LOCK

PAGING COMPLETE -




RELOCATION

TABLE

oW N = O

SVC TABLE

1

N\

\

ERROR RTN | )
NOP SVC /}
\
TYPE 1 &
J
‘\
TYPE 2 >
V4

TYPE3 & TYPE 4

-]

SECTION 1

O

SECTION 2

SECTION 3

> SECTION 4




SVC's

TYPE 1
L
O 0 VIRTUAL STORAGE 0
C ADDRESS OF SVC
K
0 ; 31
TYPE 2
E
L N , 5
0 0 Al VIRTUAL STORAGE .
C B | ADDRESSOF SVC
K L 0
E
0 31
TYPE 3 OR TYPE 4 — RESIDENT
. E
, VIRTUAL STORAGE o ?\ 0
X'FF’ ADDRESS OF SVC C 0 510
K L 1|0
E
Q 47
TYPE 3 OR TYPE 4 — NON-RESIDENT
_ n . E
- LENGTH OF FIRST | g MODULE N
_ TEXT RECORD C LENGTH A
’ K L
E
47



P

SVC INTERRUPT

N

SVC FIRST LEVEL INTERRUPT HANDLER

GTF/ STACKING TYPE1 SVC SLIH
DSS ROUTINE :
Y ¢
Y | | ABTERM TYPE 2.3.4
TRACE l
TYPE 1 EXIT
EXIT
INTERRUPTED
ROUTINE

DISPATCHER

© I8M Corp. 1974




SvC
FLIH

SUBTRACT NO. OF
T1 AND T2

P

SAVE
~REGISTERS
—POTENTIAL
LOCK

ADD SVC NO, TO

RELO TABLE

MULTIPLY SVC NO.
BY 6 TO GET DISP.

MULTIPLY SVC NO.
BY 4 TO GET DISP.

[

ADD DISP TO ADD DISP. TO
BEGINNING OF BEGINNING OF SVC
T3 & T4, TABLE
' |
GET ROUTINE
ADDRESS
¢

STORE REGISTERS
IN TCB

[MOVE SVC LOCK 70

CVTAIF1

]

|
( SVC SLIH )

SET T1 SWITCH
1

BRANCH TO SvC \
ROUTINE

GENERATE
ERROR
CODE

RESTORE

REGISTERS
|

REGS 10-1 IN
TCB
"REGS 2-9 AS

ON ENTRY

l

BACK UP
SVCOPSW
AND SAVE
IN RPSW

[ SET NEW
100

‘ DISPATCHER ’

N

Vs



SET PSW
ENABLE OR
DISABLE

CREATE
"SVRB

YES

( SVC SLIH )

NO.

SET PSW
ENABLE OR
DISABLE

CREATE
SVRB

RESIDENT

GET TTR

SET POTENTIAL
LOCK

INITIALIZE

REGISTERS

- BUILD
PSW

R14 1t

FINCH

SvC 3

e )




( FROM FLIH )

C ABEND AO03

( ABEND CO03

JOBSTEP
TASK

RESET PIE
RESET T1
|
RESTORE
REGISTERS FREE
l SCBs
\(:j LPSW
MOVE REGISTERS
INTO TCB - RESET
TI SWITCH
HANDLE
IQEs
DELETE
ANY
MINORS
DEQUEUE
AND FREE ‘
RB - FREE MODULE
IF PRB
T .
P R
C DISPATCHE ) TASK FREE
PREVIOUSLY SVRB

SVC 3 - EXIT

SCHEDULE
ETXR

|

DEQUEUE
- TCB

|

POST ECB

|

C DISPATCHER )

COUNT=0

NORMAL
ABEND




1/O INTERRUPT

X

/O FIRST LEVEL INTERRUPT HANDLER

SMF

A

10S

TRACE

PAGE
POST

ABTERM

& 18M Corp. 1974

INTERRUPTED

ROUTINE

Y

DISPATCHER




oL

SYSGEN MACROS — RESIDENT T3 & T4 SVCs

CTRLPROG OPTIONS = TRSVCTBL

TABLE CONTAINING RELATIVE TRACK ADDRESS OF
ALL TRANSIENT SVCs IS TO BE STORED IN RESIDENT
PORTION OF CONTROL PROGRAM.

COULD BE SPECIFIED EVEN IF NO T3 OR T4 SVCs
WERE TO BE MADE RESIDENT

RESIDNT = TRSVC

T3 AND T4 SVCs ARE TO BE MADE RESIDENT IN
PAGEABLE SUPERVISOR AREA.

SYS1.PARMLIB | .
IEARSVOO - CONTAINS NAMES OF SVCs TO BE RESIDENT
| AND PAGEABLE - |

IEARSVO01 - CONTAINS NAMES OF SVCs TO BE RESIDENT
AND FIXED



LL

IPL - RESIDENT T3 & T4 SVCs

IEA101A SPECIFY SYSTEM AND/OR SET PARAMETERS

RSVC=XX FOR PAGEABLE

IEARSVXX LIST IN SYS1.PARMLIB
WILL BE USED
DEFAULT - IEARSVO0O

RSVCF=XX FOR FIXED

IEARSVXX LIST IN SYS1.PARMLIB
WILL BE USED
DEFAULT - IEARSVO1

* SVC ON BOTH LISTS WILL BE PAGEABLE



el

—

REGISTER

14

0,1,15

REGISTER CONTENTS UPON
ENTRY TO A SVC ROUTINE
MEANING
COMMUNICATION VECTOR TABLE (CVT) POINTER
TASK CONTROL BLOCK (TCB) POINTER
'SUPERVISOR REQUEST BLOCK (SVRB) POINTER
FOR TYPES 2, 3 AND 4. LAST ACTIVE REQUEST
BLOCK FOR TYPE 1 ROUTINES

CONTAINS RETURN ADDRESS

USED FOR PASSING INFORMAT!ON BETWEEN
ROUTINES . NOT RESTORED

(" 18M Corp. 1974 . ' .



PENEN

SVCs — PROGRAMMING CONVENTIONS

CONVENTIONS

TYPE 1 TYPE 2 TYPE 3 TYPE 4
PART OF RESIDENT CONTROL | s vEs NO NO
PROGRAM ‘ : .
SIZE OF ROUTINE ANY ANY <2048 EACH LOAD
BYTES MODULE
<2048
. BYTES
REENTERABLE ROUTINE OPTIONAL, YES YES YES
BUT MUST
BE SERIALLY
| REUSABLE
MAY ALLOW INTERRUPTIONS NO YES YES YES

ENTRY POINT

MUST BE THE FIRST BYTE OF THE ROUTINE OR LOAD
MODULE, AND MUST BE ON A DOUBLEWORD BOUNDARY

NUMBER OF ROUTINE

NUMBERS ASSIGNED TO YOUR SVC R(‘)UTINES SHOULD BE
IN DESCENDING ORDER FROM 255 THROUGH 200

NAME OF ROUTINE

IGCnnn IGCnnn 1GCO0NnnNn IGCssnnn-.
REGISTERS CONTENTS AT ENTRY| REGISTERS 3, 4, 5, and 14 CONTAIN COMMUNICATION
TIME POINTERS; REGISTERS 0, 1, and 15 ARE PARAMETER REGISTERS
MAY CONTAIN RELOCATABLE | YES | ves ~NO NO
DATA
CAN SUPERVISOR REQUEST NOT YES YES YES
BLOCK (SVRB) BE EXTENDED APPLICABLE
MAY ISSUE WAIT MACRO NO YES YES YES
INSTRUCTION '
MAY ISSUE XCTL MACRO NO NO NO YES
INSTRUCTION
MAY PASS CONTROL TO WHAT NONE ANY ANY ANY
OTHER TYPES OF SVC ROUTINES
TYPE OF LINKAGE WITH OTHER | NOT ISSUE SUPERVISOR CALL (SVC) INSTRUCTION
SVC ROUTINES APPLICABLE :
EXIT FROM SVC ROUTINE BRANCH USING RETURN REGISTER 14
METHO! OF ABNORMAL USE RESI- USE ABEND MACRO INSTRUCTION OR
TERMINATION DENT AB. RESIDENT ABNORMAL TERMINATION

NORMAL ROUTINE

TERMINATION

ROUTINE

13




121

TYPE 1 AND TYPE 2

RESMODS MEMBERS=(NAME 1, NAME 2, ..

PDS=SYS1.NAME

SVCTABLE SVC-nnn- { pa } - Sb

- TYPE3AND TYPE4

~SVCLIB -~ MEMBERS=(NAME 1, NAME 2, .

PDS=SYS1.NAME,
RESIDNT=(NAMEA,. . .),

VIRTUAL=(NAMEX, . . )

SVCTABLE SVC-nnn- { E;} - Sb

cC72
f)' X

RESIDENT IN NUCLEUS

-CC72

S X

TRANSIENT

X

X
RESIDENT, FIXED-

' RESIDENT, PAGEABLE



Gl

PROGRAM INTERRUPT

PROGRAM CHECK INTERRUPT HANDLER

ALL PAGE FAULT | PGM. CHECK |TRANSLATION | SGT. EXCEPT. SSM
1 O-F 12 10 13
GTF/DSS PAGE PAGE
AND SUPVR. SUPVR: STACKING
TRACE '
WAIT
INTERRUPTED _ ] ' ! Y
ROUTINE ABTERM PROLOG " ABTERM PROLOG
USER WRITTEN ERROR ROUTINE (VIA DISP.)

DISPATCHER

T IBM Corp. 1874




o

{

+ PC FLIH

C ENTRY

~
_J

YES

CALLIT
PROTECTION OR

ADDRESSING

SVC 3
>
SAVE
REGISTERS
EITHER
SPECIAL YES LPSW &
OPERATION | RESUME OR
EXCEPT GO TO
DISPATCHER

STORE REGISTERS

IN PIE

|

CONVERT PSW TO
BC MODE - STORE
IN PIE

USER
WANTS TO

108
SWITCH
ON

ABTERM )

USER
WANTS TO
HANDLE

AUTHORIZED
JO HANDLE

HANDLE

- SET RETURN
ADDRESS

|

SET PSW NSI
TO SPIE ROUTINE

)

( LPSW

PEH )

( ABTERM )

16




ENTRY
PC FLIH

SAVE REGISTERS

SPECIAL
OP. EXCP.

TO HANDLE
SSM

DISABLING

|

SAVE REGISTERS
IN TCB

]

MAKE TCB NON

DISPATCHABLE
|
BACK UP TO

PREVIOUS INST.

SAVE PSW IN
RB

UPDATE PSW

I
RESTORE

REGISTERS

G

ZERO
NEW

¢

RESTORE
REGISTERS

< DISPATCHER )

17



. 8l

TCB

TCBPIE

PICA

WORKAREA PIE
] ADDR OF
PICA

ADDR OF
EXIT RTN

PROGRAM INTERRUPT
OLD PSW - BC - STORED
AT TIME OF INTERRUPT

MASK

REG 14

REG 15

REG O

REG 1

REG 2

ON ENTRY TO SPIE EXIT ROUTINE
REG 0 - CONTROL PROGRAM INFORMATION
REG 1 - ADDRESS OF PIE “ |
REG 2-12 - SAME AS WHEN INTERRUPT OCCURRED
'REG 13 - ADDRESS OF MAIN PROGRAM SAVE AREA

DO NOT USE THIS

REG 14 - RETURN ADDRESS _
REG 15 - ENTRY POINT TO SPIE EXIT ROUTINE

SAVE AREA




- PC FLIH SVC 3

( ENTRY ) IR

SAVE
REGISTERS

EITHER
_ SPECIAL VES LPSW &
NO "SEGMENT OPERATION RESUME OR

TRANSLATION EXCEPT

GO TO
DISPATCHER

YES

CALL IT
PROTECTION OR
ADDRESSING

ABTERM )

USER
WANTS TO
HANDLE

STORE REGISTERS

IN PIE

l
CONVERT PSW TO

BC MODE - STORE
IN PIE .

AUTHORIZED
JO HANDLE

USER
WANTS TO -
HANDLE

NO ¢

SET RETURN
ADDRESS

SET PSW NSI

|L_TO SPIE ROUTINE C ABTERM ) | - .
( LPSW > | | o

19




R e

=)

FROM
~ SPIE RTN

GET ADDRESS

OF PIE

RESTORE
REGISTERS
FROM PIE (14-2)

~STORE.ADDR
FROM PIE PSW IN
SVCOPSW

RESTORE

REGISTERS FROM

SVC SAVE AREA
3-13

RESET
T1 SWITCH

LPSW
SVCOPSW |

20



Le

C R

e Rresioo T - Sl T

TCB PIE
RB WORKAREA
TCBPIE -
PICA
S S
| SVC 3
PC INTERRUPT HANDLER

PC INT **

/—__\____/

MAKE SURE USER IS TO HANDLE

PIE _Y&SSAVE PCOPSW IN PIE

R14=ADDR OF SVC 3
noe BEFORE PC FLIH
PICK UP ADDR OF SPIE
ABEND  poyuTINE FROM PICA

LPSW :

SPIE ROUTINE - - USER
BR 14 (SVC 3)

!

SVC FLIH

b

SVC 3 - EXIT
~ IF SVCOPSW = PCNPSW CONTROL
IS FROM USER SPIE ROUTINE
PICK UP PSW FROM PIE
LPSW
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* LOADING THE CONTROL PROGRAM

REFERENCES:

0S/VSl IPL and NIP Logic SY24-5160
0S/VSl Message Library: System Messages GC38-1001
IBM System/370 Principles of Operation GA22-7000

0S/VS1l Job Management Logic SY24-5161

-

~e



CPU Console

000

The IPL

record is
transferred

Real Storage

Y The IPL

SYSRES Bootstrap is
transferred to

real storage

to storage location 0.

1 Press the
LOAD
~ key.

IPL Record

IPL Bootstrap
IPL Program

The IPL
: Program

is read into
storage at location 0.

The operator may
select an alternate

nucleus or limit the

.

PL
> Program
Area

size of apparent storage.

i
23



IPL FUNCTIONS

CLEAR STORAGE AND ESTABLISH SIZE |
FIND SELECTED NUCLEUS »
RELOCATE IPL PROGRAM

- LOAD NIP

LOAD NUCLEUS

PASS 'CONTROL ‘TO NIP



-

IPL

NIP

NUCLEUS

REAL

IPL

NIP

NUCLEUS

VIRTUAL




NIP FUNCTIONS

ESTABLISH MASTER CONSOLE
ESTABLISH VIRTUAL STORAGE

'SPLIT NUCLEUS INTO NONPAGEABLE

AND PAGEABLE CSECTS
ESTABLISH CVT _
BUILD SEGMENT TABLE
BUILD TCB TABLE

INITIALIZE DASD UCBs

INITIALIZE SYSTEM DATA SETS

SYS1.LINKLIB
SYS1.SVCLIB
SYS1.LOGREC
SYS1.DUMP

DETERMINE USER OPTIONS
INITIALIZE PAGE MANAGEMENT

BUILD APCB
BUILD RSPT
INITIALIZE PAGE DATASET

ESTABLISH SQOA AND PAGEABLE SOA
BUILD LINK PACK AREA QUEUE -
PASS CONTROL TO MSI



Pt

4K

DUMP

PAGEABLE
NUCLEUS

PSQA -

~ LPAQ
RBs AND MODULES

t R4

e -
V=R | MSi
> d
SQA SQA
____NeBA _ __ ——— NCBA_ _ _ _
'NUCLEUS > NUCLEUS
REAL

‘VIRTUAL




(,A

MS! FUNCTIONS

 INITIALIZES COMMUNICATIONS

INITIALIZES JES
DEFINES PARTITIONS

BUILDS PAGE TABLES
BUILDS RB FOR (IEFSD510) AND
CONNECTS IT TO PARTITION TCB

SET PARAMETERS

Q .
SPOOL
PROCLIB

SYSTEM RESTART.
SETS VOLUME ATTRIBUTES
IPL REASON

INITIALIZE SMF

PASS CONTROL TO MASTER SCHEDULAR



PAGEABLE
SYSTEM AREA

JES

FPQA

P—0

FPOA

P—1

L L

-

I ¢
-

FPQA

P—N

SQA

NUCLEUS

REAL

SQA

NUCLEUS

VIRTUAL
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vs/1

INTRODUCTION TO TASK MANAGEMENT

REFERENCES :

0S/VS1l Planning and Use Guide
0S/VS1l Features Supplement.
0S/VS1l Debugging Guide

0S/VS1l System Data Areas



FUNCTIONS OF TASK MANAGEMENT

— HANDLE INTERRUPTS
— PERFORM SERVICES

— DISPATCH TASKS



NEW PSWs

RESTART

- OLD PSWs

RESTART

EXTERNAL

EXTERNAL

SUPERVISOR CALL

'SUPERVISOR CALL

\2A CURRENT PSW 1/v

PROGRAM CHK

SWITCHING OF

MACHINE CHK

PSWs IS DONE
BY HARDWARE

/0

PROGRAM CHK

MACHINE CHK

CONTAINS ADDRESS OF
ROUTINE WITHIN SUPERVISOR
TO HANDLE INTERRUPT

1/0

PROVIDES A SAVEAREA FOR
~ PSW THAT WAS CURRENT AT
TIME OF INTERRUPT




10

20

30

40

50

60

70

80

90

RESTART NEW PSW

RESTART OLD PSW

CVT ADDRESS

EXTERNAL OLD PSW

PROGRAM CHK OLD PSW

SVC OLD PSW
MACHINE CHK OLD PSW /O OLD PSW

peevr

" ADDRESS

EXTERNAL NEW PSW

SVC NEW PSW

PROGRAM CHK NEW PSW

MACHINE CHK NEW PSW

1/0 NEW PSW

EXTERNAL
INTERRUPT
CODE

SvC SvC PGM PGM
ILC IC | ILC iIc

TRANSLATION
EXCEPTION
ADDRESS




BC

CHANNEL AND PROTECT OMWP !
EXTERNAL MASKS KEY INTERRUPTION CODE
16 31
AM
iLC CcC PROGR INSTRUCTION ADDRESS
MASK
40 63
PROTECT PROGRAM
F 1 MwP 00 cc 0O 0000
OROO OTIE ey MASK 00 o}
0000 0000 INSTRUCTION ADDRESS
40 63




INTERRUPT
HANDLER

Ay,

TASK MANAGEMENT

TASK CREATION

TASK TERMINATION

CONTENTS MANAGEMENT
VIRTUAL STORAGE MANAGEMENT
TIMER MANAGEMENT

PAGE MANAGEMENT

—_—



SUPERVISOR FLOW

HARDWARE
TASK A SWITCH
OF PSWs

"INTERRUPT

TASK B | \

ANALYZE INTERRUPT

DETERMINE ACTION
REQUIRED

ROUTE CONTROL TO

SERVICE ROUTINE '
R A

'PROVIDE LINKAGE TO

CREATE OR END TASK

MODULE

ALLOCATE OR FREE
VIRTUAL STORAGE

SUPERVISE 1/0
RETRIEVE PAGE

HANDLE CONSOLE
COMMUNICATION

SUPERVISE TIMER

™

HANDLE EXITS

DETERMINE HIGHEST
PRIORITY TASK THAT
IS DISPATCHABLE

LPSW




X110

AND —  —

X‘4acC’

X1cC’
X‘20°

X34’
X‘38’

X'68"

X'6C’

X'A0’
X'A4’

X‘BC’

X138’

CVT

ADDR OF RTN TO CONVERT TTR TO MBBCCHHR

ADDR OF RTN TO CONVERT MBBCCHHR TO TTR

ADDR OF ABTERM

" CURRENT DATE

-ADDR OF TIMER ENQ ROUTINE

ADDR OF TIMER DEQ ROUTINE

ADDR OF HIGHEST PRIORITY TCB

HIGHEST VIRTUAL STORAGE ADDRESS

ADDR OF LPAQ

HIGHEST REAL STORAGE ADDRESS




18

20

28

30

70

78

98

TCB

ADDR OF ACTIVE RBQ

ADDR OF DEB Q

R T
BOUNDARY BOX ADDR PROTEC FLAGS
KEY
NO. OF | DISPATCH ADDR OF LOADLIST
ENQs | PRIORITY )
ADDR OF JS TCB
GENERAL
REGISTER
SAVE AREA

LIMIT

PRIORITY

ADDR OF NEXT TCB

ADDR OF P1B




bR

CVvT

PAGING SUPERVISOR

' . > TRANSIENT AREA LOADING TASK TCB

SYSTEM ERROR TASK TCB
[ LOG TASK TCB |
[ 1/0 RMS TCB ]

[ DSs TCB ]
COMMUNICATIONS TASK TCB
[ RTAM TCB | |
MASTER SCHEDULER TCB
JEPS TCB
([ SMF TCB ]
, PO
PO SUBTAS/ | TCBLTC
» TCBTCB
TCBFTJST ‘ ,
TCBOTC .
TCBTCB ~——
P1

’/ TCBTCB



LPRB LRB PRB FRB
MAJOR RB ADDR
LOAD LIST LOAD LIST LOAD LIST
POINTERS ' POINTERS POINTERS
OMODULE NAME OMODULE NAME OMODULE NAME OMODULE NAME
t ENTRY POINT 1 ENTRY POINT t ENTRY POINT ADDR OF WLE
‘ 10
10RESUME PSW 10RESUME PSW
1c | t NEXT RB/TCB : 1C |t NEXT RB/TCB
SVRB IRB SIRB
0 0 OERROR ROUTINE
SVC NAME »
NAME

1 ENTRY POINT T ENTRY POINT T ENTRY POINT

‘ 10RESUME PSW . 10ResUME Psw 10RESUME PSW
1C | t NEXT RB/TCB 1C | + NEXT RB/TCB 1C | t NEXT RB/TCB
REGISTER REGISTER REGISTER
SAVE AREA SAVE AREA SAVE AREA
EXTENDED

SAVE AREA




TCB SVRB SVRB PRB PRB v
SVC - 2 SVC - 1 NAME=B NAME=A
' - / /
REGISTER REGISTER
SAVE AREA SAVE AREA
SVC-1 REGS B's REGS
DISPATCHER
REGISTER
SAVE AREA
SVC SVC PROBLEM PROBLEM
CODE CODE PROGRAM | |PROGRAM
CODE |cope
REGISTER
SAVE AREA
REGISTER
SAVE AREA

” SAVE USE OF GETMAIN
IN SVC CODE TO ACQUIRE
A REGISTER SAVE AREA BY

USING SPACE IN SV

RB

Tl
e




TCB

RB A

+ $ RBC

RB B

LOAD
MODULES . ..

ACTIVE RB QUEUE

. AND

SvC

ROUTINES




RB A

0000

TCB

LOAD LIST




TCB

FRB C

R A

> & pPIB

b C

| | PIB
124 (7C) | &PIB P
56 (38) $ JPAQ
LPRB A . LRB B
0000 ¢—— 1 S RB A
&RB B | 8RBC
A §B
A 7

X JOB PACK AREA QUEUE (JPAQ)

WLE

C
|u\/\ﬂ
L1



X'4C"
1 / s o
evTy TCE
1 WwDS
NEW | OLD
t LPAQ 1
* HEAD
TCB 1
/ / TCB
1
1ce |~ Tcs
1 1
° DCB
» I— 6 108
RB RB RB TI0T )
4 4 4
A —Y
5
UCB
CODE CODE CODE 1 CHANNEL
6 67 5 s PROGRAM
8
1 — NUCLEUS—SYSGEN 6 — LOW END OF PARTITION—KEY= PP
2 _SQA 7 — LOADED ROUTINES—KEY= PP or &
3 _ FPQA—CREATED VIA ATTACH 8 — NORMALLY LOADED WITH ACESS METHODS (7)
4 — FPQA 9 — PAGEABLE SUPERVISOR AREA

5 — HIGH END OF PARTITION—KEY=¢
(P—PQA



TCB

TCROTC
TCRLTC

TCBHTC = 0
TCBJSTCB = 0

TCBOTC _
TCBLTC

TCBNTC .
.} TCBJSTCB

TCBOTC
~TCBLTC = 0
TCBNTC =0
TCRJSTCB ~

D o

POINTERS

TCBLTC = 0
TCBNTC =0
TCBJSTCB

1 T1crorc

i,
;9 |
i)
~ e



SUBTASKING

JOB STEP
TASK TCB

SUBTASK
TCBs

SUBTASK
TCBs

N

Ag TCB

TCBNTC

TCBOTC

TBzTCB

B, TCB

TBlTCB
TA,T1CB

Ty TCH]

TCBLTC

TCBNTC

T Ag TCB

C; TCB

c, TcB

c, TCB

'L

1C,TCB
'Tai?ﬁé”

TCBLTC

1C, TCB

TBzTCB

TCBLTC

jq

TCBNTC

1B, TCB

TCBLTC




TCB ADDR

TABLE

TCB

FIELDS ARE
PROPIGATED
FROM MOTHER
TCB |

' MOTHER TCB

REGISTER
SAVE
AREA

FINCH

PARAMETER LIST

(=

PRB

PCB

BBX




TCB

DP> n
TCBTCB——) _ NEWTCB - DUMMY PRB
> :
DP=n | 99999999
FIELDSIN R13 1 SAVE ,
NEWTCB R141SVC 3 | RPSW — ADDR OF -
HAVE BEEN R15—R12 LINK
INITIALIZED ENTRY VALUE
TCBTCB ——
L TCB

DP< n




10

18

IQE

P NEXT IQE T PARAMETER
T IRB T TCB
IRB
ENTRY
t POINT
RESUME PSW
NEXT
t |QE T NEXT RB/TCB

REGISTER SAVE

AREA




TCB-B

IQE

IRB

IQE

p—

TCB

IRB

ESTABLISHING A ETXR

EP \\_/

SAVE
AREA

© IBM Corp. 1974

ATTACH EP=B,ETXR=X

SAVE

DETACHB

RETURN




ATTACH EP=B,ETXR=X

X ‘ SAVE

DETACH B

RETURN

SCHEDULING A ETXR

© IBM Corp. 1974



ABEND — NORMAL END

CONDITION

ACTION

TCBCMP

TCBTME # 0 AND TQF ON QUEUE

ISSUE TTIMER CANCEL

TCBDEB# 0 CLOSE DCBs AND DEQUE DEBs
PURGE OUTSTANDING I/0 REQUESTS
AND WTORs
SUBTASK
DP # LP ISSUE CHAP

INITIALIZE BBX — FREE AREAS
POINTED TO BY GQEs

CLEAR POINTER IN PIB TO JPAQ

CLEAR FIELDS IN TCB, LLS, JLB, FSA,
PIE, TIOT, ETC

CREATE PRB AND XCTL TO TERMINATOR

Wl

FRB EXIST FOR SUBTASK OR DAUGHTERS

FREE FRB AND WLEs DECREMENT WAIT
COUNT IN SVRB

RELEASE ENQ'D RESOURCES

SvVC3




f’: g

Uo_< PROGRAM

STAE — SVC 60 STAE STAE
| EXIT RETRY
* ABEND ROUTINE ROUTINE
ABEND

STAE'ISSUED?

- YES
- NO

ASIR

CREATE
WORKAREA
PROVIDE

SAVEAREA

RETRY?

NO
YES
FREE SCB

PURGE RBs

SYNCH

CREATE |

PRB




0t

STAE WORKAREA

W

0
| STAE EXIT ROUTINE PARAMETER LIST ~ | .
ADDRESS OR 0 ABEND COMPLETION CODE
8
PSW AT TIME OF ABEND — BC MODE
10 LAST PROBLEM PROGRAM PSW BEFORE ABEND OR 0
IF IT IS A SUPERVISOR ROUTINE — BC MODE
18 4 |
F GENERAL REGISTERS 0-15 AT TIME OF ABEND :
58 |
NAME OF FAILING PROGRAM OR 0
60 ' | |
ENTRY POINT ADDRESS OF FAILING ZEROES
PROGRAM
IF THE STAE USER IS A SUPERVISOR PROGRAM, THE FORMAT CHANGES TO:
. 58 ) ’ .
RB ADDRESS OF FAILING PROGRAM ZEROES
60 |
| ZEROES ZEROES




It

STAE EXIT ROUTINE

- STANDARb LINKAGE CONVENTIONS
- CANNOT ISSUE STAE OR ATTACH

—  RESIDENT

- FUNCTIONS

- PREFORM PRETERMINATION
PROCESSING

—  DIAGNOSE
—  RETRY

—  SCHEDULE RETRY OR CONTINUE WITH
ABEND



2t

STAE RETRY ROUTINE

—  RESIDENT
—  NO SAVEAREA PROVIDED
—  CAN REISSUE STAE

- RESTORE PROGRAM REGISTERS
FROM WORKAREA

- FREE WORKAREA

- RETURN TO PROGRAM
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| vs/l
TASK SUPERVISION-TASK SWITCH LOGIC
-DYNAMIC DISPATCHING
-TIME SLICING
~AUTHORIZED PROGRAM FACILITY



'TASK SWITCH LOGIC

devr —
\ CVT |
10 or 4C ’ TTCBPTR ~N
TCBPTR

~ g NEW oLD

NEW=OLD — DISPATCH NEW
* NEW£OLD — DISPATCH NEW

*NEW=ZERO — SEARCH STARTING WITH OLD

* INDICATES A TASK SWITCH




PO

P1

P2
PO

P1
P2

PO
P1

P2

PO
P1
P2

PO

P1
P2

PO

P1
P2

WAITING

$ro|4ro
1
RUNNING | -ISSUES DISPATCHER | _ _ _ _ _ $p1 | $1
“HAS ENQ'd R EXCP - WAIT SEARCH
READY o [trof-q TCBOQ !
READY RESUME PSW - P1
B
v
WAITING . L —{¥e0[ tr0
" DISPATCHER
HASENQA R | /0 \NTERRUPT foo | tor |- |
RUNNING " 10S POSTS L
READY RESUME PSW - PO
FOR PO T
\ 4
RUNNING F-ENQ's on R | DISPATCHER | _ _ _ _ {¥er [ Fe
HAS ENQ'd R o Tteo SEARCH
oo > oy 1
READY TCB Q
RESUME PSW - P
READY ESU El SW - P1
v
WAITING : DISPATCHER | — — — — J te2| tp2
RUNNING [~ —ISSUES o [ter |- SEARCH !
READY EXCP - WAIT TCB Q RESUME PSW - P2
i J
‘ - - N
WAITING DISPATCHER }——— — — - tr2| $pr2
TIN . ~ ARCH T
e L ISSUES . 0o |tr2 |-+ SE cBa RESUME PSW - P2
RUNNING |- NO TASKS , .
EXCP - WAIT VAIT Bﬂ; ON
A 2 A
WAITING * 1/0 OR
WAITING EXTERNAL .
INTERRUPT




: _ s, _

WAIT

— VALIDATE ECB

— ONE EVENT .
SET RB WAIT COUNT TO 1

— MULTIPLE EVENTS

— NUMBER OF ECBs > NUMBER
OF EVENTS SPECIFIED

— SET RB WAIT COUNT TO
NUMBER OF EVENTS SPECIFIED

— CAN MEASURE WAIT TIME IF ALL TASKS IN PARTITION
ARE WAITING

— INDICATE OLD TCB # NEW TCB SO CURRENT TCB
WILL NOT BE DISPATCHED



POST

— VALIDATE ECB ADDRESS

— TURN OFF WAIT BIT -
TURN ON COMPLETE BIT
STORE COMPLETION CODE

— DECREMENT WAIT COUNT IN RB
IF WAIT COUNT NOT 0 — RETURN
IF WAIT COUNT = 0 AND
WAITING ON LESS THAN
TOTAL NUMBER OF ECBs
ZERO ALL ECB:s.

— RESTORE TASK TQE

— DETERMINE TCB TO BE DISPATCHED



WAIT/POST

ONE EVENT (NOT YET POSTED)

| ECB TOP RB TCB
€ INITIALLY 00 '
WC=0
ECB TOP RB TCB
€ wAIT 10 4 RB _ J
WC=1
| ECB TOPRB TCB
POST
€ POST 01  CObnE
| WC=0
ONE EVENT (POSTED)
| ECB TOP RB TCB
‘ POST
€ INITIALLY o1 RIS /
, - WC=0

& WAIT (NO-OP)




e AT

© rosT
£CB1

S oosT

ECB2

ECB1

00

ECB1

ECB1

POST
01 cobe

WAIT/POST

MULTIPLE EVENTS (1/2)

WC=0

ECB2 RB TCB
00
WC=0 /
ECB2 RB TCB
10 /
ECB2 RB . TCB
00
WC=0 /
ECB2 RB TCB
01 /#///




EVENTS <

/‘

.

ENTRIES

TABLE =

= n

address <

14

’

.

{yes
 WAIT = {no}

ENTRIES = DEL

ECB

\

, ECB = address
, LAST = address

.

= address ~



EVENTS TABLE

FLAG -~ RB ADDRESS OF
| WAIT=YES REQUESTER

T NEXT AVAILABLE UNUSED ENTRY

20
24

ADDRESS OF ECB 1

ADDRESS OF ECB 2

LAY

ADDRESS OF ECBn-1

ADDRESS OF ECBn

e

AN

P

> HEADER SECTION

VARIABLE LENGTH
ENTRIES SECTION



AUTOMATIC PRIORITY GROUP (APQG)

e SINGLE PRIORITY LEVEL
© SYSGEN
e NIP
e NOT ALSO TIME-SLICE
® BALANCE CPU—I/O RESOURCES
© HEURISTIC
e PARAMETERS
& TIME INTERVAL
e INCREMENT
‘© LOWER/UPPER LIMIT
e RATIO
® STATISTICS INTERVAL



TASK DISPATCHER

TCB QUEUE

A

ol .

TASK

TASK

TASK

TASK

TASK

TASK

TASK

/0 SUBGROUP

CPU SUBGROUP




DYNAMIC DISPATCHING
ORIGINAL REASON FOR NEW
TASK LOSS OF TASK
STATUS CPU CONTROL STATUS ACTION TAKEN
170 VOLUNTARY NO SEARCH DOWN 1/0 QUEUE FOR NEXT
BOUND SURRENDER CHANGE TASK TO DISPATCH.
1/0 TIME INTERVAL CPU MOVE TASK TO HEAD OF CPU SUBGROUP
BOUND ENDED BOUND AND- SEARCH DOWN 1/0 QUEUE FROM OLD
| LOCATION OF TASK.
1/0 PREEMPTION NO DISPATCH PREEMPTING TASK.
BOUND FOR ANOTHER CHANGE
TASK )
CPU VOLUNTARY 1/0 MOVE TASK TO BOTTOM OF /0
BOUND SURRENDER BOUND  SUBGROUP AND SEARCH DOWN CPU
' | QUEUE FROM OLD LOCATION OF TASK.
CPU TIME INTERVAL  NO MOVE TASK TO BOTTOM OF CPU
BOUND ENDED " CHANGE SUBGROUP AND SEARCH DOWN CRU QUEUE
FROM OLD LOCATION OF TASK.
CPU PREEMPTION NO MOVE TASK TO BOTTOM OF CPU
BOUND FOR ANOTHER CHANGE SUBGROUP AND DISPATCH PREEMPTING

TASK

TASK.




SYSGEN

DYNPART = (Pn - Pm)

DYNINTR = (A, B, C, D)
A = DELTA VALUE TO BE
ADDED TO OR SUBTRACTED
FROM TIME SLICE INTERVAL
AT END OF EACH STATISTICS
INTERVAL

B = LOWER BOUND OF TIME SLICE

THAT CAN BE GIVEN TO A TASK

C = RATIO OF CPU TO I/O BOUND
TASKS |

D= LENGTH OF STATISTICS INTERVAL

" DDMIN

IPL

DDG = (Pn - Pm) OR DDG =,

DDDEL =

]

DDRATIO =

DDSTAT =



CVT + X170’ — 1 DDCE

o .
ADDR OF TCB ADDR OF LAST

PRTY | BEFORE DDG FLAGS | 1¢g N DDG

8

ADDR OF LAST LENGTH OF TIME
; 1/0 BOUND TCB SLICE
1 _
" | RATIO OF CPU TO 1/0 MINIMUM TIME SLICE INTERVAL

BOUND TASKS ALLOWED

18— ) _
DELTA APPLIED TO LENGTH OF
TIME SLICE | STATISTICS INTERVAL

TCB + X ‘B8 — TCBDDEXC - NUMBER OF TIMES A DD TASK HAS HAD ITS TIME SLICE EXPIRE

TCB + X '‘BA" — TCBDDWTC - NUMBER OF TIMES A DD TASK IS NOT INTERRUPTED BY
THE END OF A TIME SLICE

TCB + X ‘9C' — TCBDDRTI - AMOUNT OF TIME REMAINING IN TASK'S DD TIME SLICE
TCB + X'CB’ — TCBFLGS7 - BITS INDICATE MEMBER OF DDG, 1/0 BOUND, CPU BOUND



SQA

p

PAGEABLE SUPERVISOR
AREA '

PO

P1

Pn-1

- SOA

NUCLEUS

A

PQA

PQA

PROBLEM PROGRAM

_LwOn Pyl



AT

8BX 2

BBX 3

BBX 4

A PFQE f
CHAIN

(PROBLEM PROGRAM AREA BOX

Py LOW 1PXFHGH
BOUNDARY -| | BOUNDARY

1

PPQE
CHAIN .

FQE
CHAIN

ORIGINAL

ORIGINAL
FIXED PQA FIXED PQA
LOWBOUND | HIGH

' BOUND

(FIXED PQA BOX)

ALLOCATED
FIXED PQA
CHAIN

COPY OF BBX 1 WHEN A JOB STEP TASK

RUNSV =R

?

PFQE
_ CHAIN

(PAGEABLE PQA BOX) -
]




L 35\1\\
AREA POSITION GQE  GQEON o | ‘
SUB JsS TCB ' EXAMPLE OF USE ..
0127 | HIGH® | YES** | TASK | USER GETMAIN -
128 | HIGH | YES TASK | LOAD —NON REENTRANT MODULE
238 | Low | YES | TAsK | LINK OR XCTL — MODULE
240 | PROBLEM | HIGH | | | PARAMETER LIST
PROGRAM '
20 | - IGH | LOAD — REENTRANT MODULE FROM
| | PDS OTHER THAN LINKLIB OR SVCLIB
251 LOW S
| LOAD — REENTRANT MODULE FROM
252 YES YES 1 JS | \NKLIB OR SVCLIB |
253 sgiEABLE YES YES | TASK
254 | YES YES | JS DEB
255 "
- 233 | | YES YES | TASK | RB | | |
234 | Lo YES YES | JS RB FOR MODULE ON JPAQ
235 | RB FOR DUMMY PRB USED IN
N ATTACH .
 |PAGEABLE
241 | 2 | |
42 V= '
2 V=R * WILL BE LOW CORE IF REQUESTED BY SUPVR STATE
245 | SOA ** ONLY IF REQUESTED RV KEY 0




1. INITIATOR GETS REGISTER @
SAVE AREA,AND AREA FOR

PARAMETERS. ~ PAGETABLE |PRBA | PRBEB
'PRBC | PFQEs—PPQEs—AQEs

2. INITIATOR OPENS STEPLIB —
DEB IN pPQA.

REGISTER SAVE AREA | PARAMETER

3. INITIATOR XCTLs TO
PROBLEM PROGRAM
MODULE A.

AREA ACQUIRED BY GETMAIN

MODULE B

4. A LOADS
' NON RE-ENTRANT
MODULE B — 3K.

5. ALOADSC-A
3K RE-ENTRANT MODULE
FROM SYS1.LINKLIB.

® 0 0 O

6. A DOES GETMAIN FOR
100 BYTES. '

PQA

7777 PQA | /
P
i, ‘ , MODULE C .
| PROBLEM PROGRAM _ ' /

@ | ~ MODULE A




=

=0,

PROBLEM PROGRAM SPACE IS REQUESTED

SEARCH PROBLEM PRO._GR‘AM PFQE CHAIN FOR
STORAGE TO SATISFY REQUEST .

NOT AVAILABLE — RETURN

AVAILABLE —

UPDATE PFQE CHAIN TO REFLECT
REDUCED FREE SPACE

IF AREA REQUESTED = FREE AREA,
FREE PFQE IN PQA.



REQUEST FOR FIXED PQA

TRY TO GET SPACE FROM EXISTING PQA

IF AVAILABLE
IF NOT AVAILABLE

RETURN -
GET NEW PAGE FROM PROBLEM PROG. SPACE (ASSUME PAGE
DOES NOT BORDER ON BEGINNING OR END OF FREE AREA)

UPDATE EXISTING PFQE TO REFLECT REDUCED PROBLEM
PROGRAM SPACE

GET NEW PFQE (FROM PQA) AND INDICATE REMAINDER OF
ORIGINAL AREA

GO TO PAGE MGMT ROUTINES TO FIX PAGE FRAME

SET STORAGE KEY TO O
GET FQE AND PUT NEW PAGE IN PQA FQE QUEUE

GET AQE AND UPDATE PQA ALLOCATION QUEUE
RETURN
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CvT

1 1LPAQ

LPRB |— LRB |—{ LPRB |

-

MODULE

l

MODULE

I

MODULE

LPAQ



A,

TCB

PIB

t JPAQ

1" PIB

JPAQ

‘FFP“LRB'1P4F

LPRB

LPRB

MODULE

I

MODULE

— |

MODULE

-l




TCB

T LLS Pe—— pe————
' "_L-— LPRB [«—»{ LRB LPRB
MODULE MODULE MODULE

LOAD
LIST



ACTIVE-

QUEUE

TCB

RB

1C

(Last One
Created and
Current RB)

1C

RB

(Next to Last
Created)

RB

1C

(First
Created)




SEARCH
JPAQ

' S
FOunD YE
~INo

SEARCH
| LLS
E
FOunND U >
No
SEARCH
| LPAQ@
SEARCH
FETCHLIB
| SEARCH
STEPLIB
ek SEARCH
AP JOBLIB
i | sEARCH
! LINKLIB

\/SJ_ /"\ODLLLE SEARCH LocIc

flwes, Lo AR
rb / ! H
("L*{a‘? Aoy 1L

i (.
f 5 -
e PRy o -
TWE <L, A m bodil V5 e T o f'
0 L



( oo )

JPAO

NO
BUILD FRB
q ON JPAQ

ACCESS
METHOD

YES

‘ XLOAD1 ’
FREE : .l

FRB v

PUT DUMMY | /
LPRB ON FREE FRB + NO WAS

FRB
JPAQ

INCREMENT o’
USE COUNT M
BUILD AND
a . WLE
: PUT EP IN RO, T
THINR
l LENGTH IN R1 MARK SVRB
FREE FRB , WAITING
P ' : TASK
NO PUT LPRB SwiTCH
XLOAD! svC 3 :
_ ON LOADLIST ’\ LOAD I
SET RPSW
YES TO CONTINUE
PUT LPRB : . LOAD

ON JPAQ

|
F Y C DISPATCHER )




L

MODULE
FIXED

NO

YES

EP IN REGO
_LENGTH IN
REG T

e )

SEARCH LOADLIST

NO

GET SPACE

SET UP NEW
RB__

MOVE MODULE TO
V=R PARTITION

YES

INCREMENT
USE COUNT




T

DECREMENT
USE COUNT

LOADLIST

SET
CONDITION
CODE
\ REDO FORWARD L
N AND BACKWARD PTRS (: RETURN ‘:> v
e l ) %
| FREEMODULE o
1 : S
" FREE ANY L
MINORS A
I \

‘ RETURN )




BUILD AND
qWLE

MARK SVRB
WAITING

TASK
SWITCH

|

SET RPSW
TO CONTINUE

C DISPATCHER )

GET DUMMY
LPRB

ON
OADLIST

L
YES
BUILD
LPRB
nd

NO

® BUILD
DUMMY
LPRB

FINCH

YES

YES

NO

SET RB ACTIVE
SET UP RPSW
& REGISTERS

Q RB BETWEEN
LINKEE +
SVRB




....O'[:...

DEQUE REQUESTORS
RB ON ARBQ

REQUESTO
LOADED IN
TORAG

NO

USE
COUNT

YES

YES

DELETE

MODULE

AND MINORS

FINCH

NO

ON
_ LOADLIST

QUEUE RB
ON

BUILD AND
QWLE

( DISPATCHER ’

—

ARBQ

SET EP
IN PSW

|

RESTORE
REGISTERS

=)




T -

FINCH — LOAD, LINK, XCTL —
USER MODULES

GET

WORKAREA

IF UNAVAILABLE
'ABEND

ISSUE BLDL
IF NOT
- SUPPLIED

DETERMINE
SUBPOOL #
FOR RB AND
MODULE

GETMAIN
FOR RB
FOR MODULE

FETCH

FREE
WORKAREA

C RETURN )




2T -

N

/f——*iiﬁg'
+@|TeBRBP
+24)|TCBLLS ——*|PRB} ‘
) -G XRBSUC LPRB J |
-@| XRBPRE -@)| XRBPRE
k’+(2¢) TCBFTIST +@| XRBNM - XRBGMAT—J
HO|XRBE PA -@IXRBSUC
\_ +H®)] XRBNM
+{)|xRBEPA
H1)|TCBPI8 ——+PIB
+(33’)rﬂSDSBJ'PAQ*———-—>m
| -(3) | ARBSUC
~(@) | XRB PRE
+{@®)] XRBNAM
He) | XRBEPA
\_

[real— ~
+@)|Te8RBP —>PRB |
o +(@) | XRBNM

+(@) | XRBEPA
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JOB MANAGEMENT

References:

0S/vSl Planning and Use Guide
0S/VS1l Job Management Logic

0S/VSl System Generation Reference
0S/VS1l Debugging Guide

System Data Areas

0S/VS System Management Facilities

GC24-5090
SY24-5161
GC26-3791
GC24-5093
SY28-0605
GC35-0004



0OS/VS1JOB MANAGEMENT ORGANIZATION

CCitAND PROCESSING JOB PROCESSING

COMMUNICATIONS

MASTER

JOB ENTRY

INITIATOR
TASK SCHEDULER SUBSYSTEM
JOB ENTRY. JOB ENTRY
N \ N TEFRMIN, N,
LFI)‘TA”E‘:Z”'O\ PERIPHERAL CENTRAL INTERPRETER R%T';f;sﬂo J
mV NS SERVICES SERVICES R
MM
COMMAND JOB Q 108 ALLOCATION
HANDLING ot SELECTION OUTInE
ROUTINE ' ROUTINE T
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JES Problem
INPUT OUTPUT AREA Program
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JES AND JOB SCHEDULER COMPONENTS
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JEPS MONITOR FUNCTIONS

Gains control during IPL from Master Scheduler

Obtains a work area equal to 2K x number of
RDRs and WTRs specified at SYSGEN or IPL t

Initializes portions of JESCT .. ¥ °

A e L T P S

OPEN's SYSI1.PROCLIB e
GOES into WAIT state

POST'ed on "S RDR"™ or "S WTR" command
Formats work area for RDR or WTR

Reads its JCL from SYS1.PROCLIB

ATTACH'es RDR or WTR
Goes back into WAIT State

ime



JES READER OPERATION
Lo SSTRRRVAN
Kf“m’ :{;:\&w o st

/\,\ WM %é.:;

* Reads lnput using JAM or QSAM “W

f"
? u 5
'\“/\i‘j‘\

« Scans JCL to isolate /C,fwv“

8 JOB card - assigns ID time-stamp, class,
Priority; handles ISSP parameters

* JCL - asks JECS to write JCL data set on SPOOQL
* SYSIN - asks JECS to write SYSIN d.s. on SPOOL

* PROCS - USER or in-stream Procedures are
written on SPOOL

COMMANDS - commands between JOBS are passed to
Comma'nd Processing Routines
* Builds DER and asks JECS to enqueue JOB

B S e c:é ¢
x Prowdes statistics to SMF JoSyin  WEE]

A
* Supports TYPRUN=SCABrequest
If EOF is sensed

tape or disk, RDR is closed

iﬂz(;.{}v’t A

boods

s ;’7.4 g )
EAY £ {
1Y .
4 .
A

"‘/
P 2
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WRITER FUNCTIONS

* Supports Printers, Pv'unches, Tapes
* Multi - Tasked

* Uses JAM for unit record devices

* Uses Q SAM for tape

%

*

*

N\

Interfaces with JECS to get Spool records

Links to user-written separator routines

/

Provides Accounting Information to SMF

Supports "WRITER" Command

OUTLIM PARAMETER

e

COPIES PARAMETER



0S/vS1 JES AND JOB SCHEDULER COMPONENTS
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INPUT / OUTPUT AREA
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SYSI.SYSPOOL

« Data set(s) may reside on as many as 10 volumes

* Fach data set must consist of only one extent

%*

It may be formatted at IPL time

* Logical Cylinders are used as allocation units

* Threshold value for spool capacity is monitored
* Contains INPUT data sets

JCL / SYSIN / USER and IN-STREAM PROCS

* Contains OQUTPUT Data sets

SYSOUT /| MESSAGES/ LOG

Default SPOOL Device Allocation

Type Phys Trk/Log. Cyl | Bytes

2314 5 36, 460
3330 3 39,090
2305-2 3 43,980
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BIT MAP ALLOCATION

| |
)
voume 1/ k& VOLUME 2 VOLUME 3 VOLUME 4
gcyL . | 10 CYL 14 CYL 8 CYL
VOL 1 VCB VOL 2VCB | | voL3vcs VOL 4 VCB

165

205

1111111111111 1111111111111111111111111111

MASTER CYLINDER MAP (MCM)

000000000000000000000000000000000‘00000000

JOB CYL...DER MAP (JCM)
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SPOOL Allocation

Space
Avail

No : m No
DM

Yes
Calculate
EXCP Rate aTOR
and Rank '3It or
Devices Cancel
Test Device
With Best
E XCP Rate
Space Yes Alliocate
Avail ' Space
Closest to
Disk Arm

v ®

Test
Next
Device

@ IBM Corp. 1974
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Indicate
No Space
and Return
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TRK O

e
N
. //\
Sy
. ,QQJ; .
S, '8POOL Format: Input (2314)
:/,‘ ’. _ 1
i _ SYSIN _|._SYSIN _ | SYSIN
DSD /JCL | DATAT |7 DATA 1 [ DATA 1
SYSIN oL /- SYSIN _ ], SYsIN_| SYSIN__ | SYSIN
Data 1 , \ Data 2 Data 2 Data 2 "~ Data 2
Y v .
SYSIN _|_ sYSIN \JCL Proc | Proc SYSIN
Data 3 > Data 3 Library Library Data 4

o



SYS1l.SYSPOOL

NAMES

"DATA SET
JLxxxx00 - Input JCL Statements
SMxxxxyy - SYSTEM and WTP messages
SIxxxxww - SYSIN
SOxxxxzz - SYSOUT
PLxxxx00 - Proceedures
LXxxxx00 - SYSLOGX (LOG)
LYxxxx00 - SYSLOGY (LOG)

] AN
| AN
AN
i N
\ .
ID { JOB NO | NO PNTR

A A

i A1 A y — A

(c
1)

xxXxXx = Four byte binary internal Job Identifier

il

YY

g

1]

zz

/3.

Two byte binary unique value for each Job Step
Two byte binary unique value for each SYSIN request

Two byte binary unique value for each SYSOUT request




#

Truncation Example

Position on Control Card (SYSIN)

LISTCTLG
LISTVTOC
LISTVTOC
LISTVTOC
LISTVTOC
LISTVTOC

VOL=2314=SYSRES®B® .. ...

DUMP,VOL=2314=SYSLNKBY
DUMP,VOL=2314=SYSPOLBY
DUMP, VOL=2314=SYSQUEbBB
DUMP,VOL=2314=SYSRESHKY
DUMP,VOL=2314=SYSPAGBY
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-,

PN
Logical Data Set Record
et Data Set Name »1<— Pointer to Next —t<Buffer = Reserved j«—
| Buffer Length
E2 |C9 1000|0000 }|11]00]00 |00 |00)] 00|00 O00]|FO]|OO 001
o 1 2 3 4 5 6 7 8 9 A Bl!c D E F
\ -~ AN — N - A - J :
S | 4-byte Unique No. of TTR of Buffer
Job ID SYSIN Next Begins
| Request Buffer Here
- Logical Record 1 >
Logical _ -
< Record >« Span—»t«—— Truncation —= Record 1
Length Info Info
[['00 24 100|100 |00 OO0 | OO | 34 40' D3| C9 | E2 | E3 40 | 40
10 11 12 13 14 15 16 17 18 19 1A 1B 1IC 32 33
No. of Blanks
Truncated

{

© IBM Corp. 187¢
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o " TYPES OF SYS1.SYSJOBQE RECORDS

| CCR — CONFIGURATION CONTROL RECORD L "
<~ JLHRT — JOBLIST HOLD/RELEASE TABLE .o «17ad nodh dt il
ponto i JE).

DCA — DATA CONTROL AREA et AT

27 1 e B

DER  — DISK ENTRY RECORD - “*“ @it

T oo lead SO0
. DSB — DATA SET BLOCK— At
~ JACT — JOB ACCOUNTING CONTROL TABLE | ...o0)
~ JMR  — JOB MANAGEMENT RECORD — . iwowts & 0m =7
" RTBL — ROUTE TABLE

SCD  — SYSOUT CLASS DIRECTORY

o
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¥

Control
Record
Area

e e A e e o A
i

u
LMaste rQCR | Input Hold QC
|

SYSI.SYSWADS FORMAT

B T ] O § Y o AR s i 8 8 S S 14 Y

R{ Output Hold QCR

i M e s e A

36 Output Class QCRs

36 Imput Class QCRs

SURGRIRN——{

Resvd.

Resvd.

Data
Area

e £

LTH ]

S

LTH |

e

o ~ amm—" -

[76-byte Records

NPT

Spoal Control
LBRER

A e e A AR L WD NI s T b e S e b AR AL i SR S L s e wa e

176 -byte Records

10

18
1C

20

LYH | ‘
[Pp—— I 76 - byfe Records

DEC | ADDRE

SSOF LAST LTH OF HIGHEST 2
0] PRIORITY ENTRY ON QUEUE

12

10

8

~
N

(&)
N

N

o | Howo
QUL UE

HIGHEST!
PRIORITY

ADDRESS OF ECB FOR FIRST REQUESTING WORKS

QCR BRECORD FORMAT

1.

Logical
Track
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JOB LIST MANAGER FUNCTIONS

JOB LIST SCAN
UNCHAIN

° ASSIGN, READ/WRITE, DELETE
e DEQUEUE

® RESOURCE BRAKING

® ENQUEUE

°

°
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JOBLIST/SYS1.SYSJOBOE/SYS1.SYSPQOL RELATIONSHIP

RESIDENT JOB LIST

s
4
}

SYS1. SYSJOBQE l

~

SYS1. SYSPOOL

JCL

JLE- input

DSD

PROC

INPUT *

/ﬁ' on
l
I
L.
I
l
I

OUTPUT*

“JLE- output

/]}f

2

I
I
|
I
I
!
|
!
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P61 di0) R G

\TVJ i ’i‘&"g\)
SWADS . ol

e Created at START INIT
-Temporary Data Set

‘Dedicated work file for one initiator
¢ Deleted at STOP INIT

« Contains Scheduler Tables
(All 176-byte records)

< JCT e e Tawie v

.
L4 SC N - 5 - ; \ .

" A

-4~

S NG Yl
¢ ﬁi“ é\ v'\"‘u‘ Loviv
4\;; ‘i/\'f i_ J ;

WJFCBr Ay i TN L Dt vt O A .
’SIOT?

B A

Y R oy
AN A PR

- LTI N O W A Vi 15 b 5 .
l O s ‘“( e~ ‘3 ¥ LN Y ht S U Sl

‘LCT . .~

© IBM Corp. 1874
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()

‘ START INIT )

Initiator Control Flow

-

Job SELECTION

ALLOCATION
INTERFACE

Selecting a job
from the queue

Open any private
libraries required
by the job.

!

!

System Task/Problem
Program Interface

Construct
scheduler tables.

-

Initialize partition
for job. J

)

JOB SELECTION

g XL

\
PROBLEM PROGRAM

Enqueue the
data sets.

Execute the
user program.

!

!

ALLOCATION
INTERFACE

TERMINATION
INTERFACE

Set up allocation
parameter list.

Initialize
termination
parameter list.

v

ALLOCATION

Allocate
devices.

L

—

TERMINATION

Terminate
the job.

!

TERMINATION
INTERFACE

Free scheduler
work tables.

) IBM Corp. 1974

21
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[

Initiator's ECB List

T

L6l Wi0D eI O

A (ECB - SVC34)
A (ECB - Job Class A)
A (ECB - Job Class B)

A (ECB - Job Class O)

P

© I1BM 2. 1973




SCHEDULER TABLES

TCB PDQ
SCT . SI0T
JCTr g
t sioT /—\
JOBNAME
J5CB t ACT
t PDQ
ACT
t SCT
LCT t TIoT
t JFCB
t STEP TCB
tIMR TIOT
t JCT
JOBNAME
t SCT JMR UCB
DD NAME
INITS
t CSCB t JFCB
t ucs
t ECB's -
DATA SET -
NAME

] =

ECBLIST
CcscB

NWE

23
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DATA SET CHARACTERISTICS

1. TEMPORARY DATA SETS

® NO DSNAME

® DSN=&&NAME

° DISP=(NEW,DELETE)

® BACKWARD REF TO A TEMP. DATA SET

2. NON-TEMP DATA SETS

® HAS NONE OF THE ABOVE ATTRIBUTES
~® OLD DATA SETS ARE NON-TEMP.

®© IBM Torp. 1974
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MOUNT ATTRIBUTES

PERMANENTLY RESIDENT: ARE VOLUMES
NEVER AVAILABLE TO THE SYSTEM FOR
DISMOUNTING.

EX. VOLUMES CONTAINING.

® LINKLIB
e JOBQE

® PROCLIB

e |PL .

® ANY PHYSICALLY NON-DEMOUNTABLE
DEVICE.

RESERVED: NOT AVAILABLE TO THE
SYSTEM FOR DISMOUNTING.
OPERATOR CAN REMOVE WITH UNLOAD.

REMOVABLE: AT THE DISPOSITION OF THE
OPERATING SYSTEM.
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USE ATTRIBUTES

PRIVATE: CAN ONLY SATISFY SPECIFIC

REQUESTS.
PUBLIC: CAN SATISFY

® SPECIFIC REQUESTS
® NON-SPECIFIC REQUESTS FOR TEMP. DS.

STORAGE:CAN SATISFY
- ® SPECIFIC REQUESTS

® NON-SPECIFIC REQUESTS FOR TEMP D.S.
AND NON TEMP DATASETS.

@ IBM Corp.-~ "4
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