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OBJECTIVES -

UPON COMPLETION OF THE COURSE, STUDENTS SHOULD BE 
ABLE TO: 

o CITE THE REASONS FOR AN OPERATING SYSTEM 

o TRACE FLOW OF A JOB THRU THE SYSTEM IN VS1 
AND IDENTIFY SOME DIFFERENCES OF MFT, MVT, 
VS2JOB FLOW 

DESCRIBE THE CONCEPT OF VI RTUAL STORAGE AND 
PAGING 

o LIST THE DATA MANAGEMENT FACILITIES OF OS/VS 

DESCRIBE PROGRAM DEVELOPMENT AND F~NCTIONS . 
OF COMPILER/ASSEMBLER AND LINKAGE EDITOR/ 
LOADER 

CITE THE REASON FOR JCL AND DESCRIBE ITS 
RELATIONSHIP TO JOB AND DA1-A MANAGEMENT 

• IDENTIFY FUNCTIONS PERFORfv1ED BY UTILITY 
Denr.. D I! i\JlC 
I II ""'''' I '''IY'~ 

o DESCRIBE THE OPERATOR'S CONTROL OF SYSTEM 
WITH OPERATOR COMMANDS. 

• DRAW STORAGE LAYOUT (USAGE) IN VS1, VS2, 
MFT, MVT 

o DESCRIBE THE PRIORITY SCHEDULING SYSTEM 

IN OS/VS 

• CITE FEATURES OF REMOTE JOB ENTF-( SYSTEMS 

"-. I 



OVERVIEW 

RESOURCES OF A COMPUTING SYSTEM 

PURPOSE AN·O .ORGANIZATION OF OS/VS 

DEFINITION OF TERMS 

MAjOR MANAGErvlENT COMPONENTS 

JOB FLOW IN THE ADDRESS SPACE 

VI RTUAL STORAGE CONCEPTS 

DATA MANAGEMENT 

PROGRArvl DEVELOPMENT 

JOB CO!\JTROL LAI\JGUAGE 

UTILITIES 

PRIORiTY SCHEDULING 

MFT 

MVT 

VS2 

ADDITIONAL FEATURES 

REVIEW 

z. 



People 

fv1ajor flesources 

-rJjain Storage 
. Space 
~.......-t-+-+-+'~~ 

.6+-<H-+-H-f-,I-++~ , 
I+++++H-f-.'H-H-~ 

Datla 
Processing VJorlt 

\"Jork Re!su Its 

Channel.Time 

. Auxiliary 
Storage 

I/O Devices 



WHAT IS t~r\l OPERATING SYSTEM? ? ? 

AN INTERGRATED SET OF PROGRAMS DESIGNED TO IMPROVE THE· 

TOTAL OPERATING EFFECTIVEr\!ESS OF A DA-fA PROCESSING If"STALLATION 



JOB 

TASK 

JCL 

OS TERMS 

A TOTAL PROCESSING APPLICATION COMPRISED OF 

ONE OR MORE BELATED PROGRAMS, EACH CALLED A 

JOB STEP 

A UNIT OF WORK FOR THE CPU. A JOB STEP BECOMES 

A TASK INTERNALLY. --_ ............... ............,; 
EXTERNAL 01 RECTIONS DEFINING TO THE OPERATING 

SYSTEM A JOBS CHARACTERISTICS AND REQUIREMENTS. 

CONTROL BlOCI{S INTERNAL TABLES AND LISTS FOR SYSTEM USE. 

PROCESSING PROGRt.fJ1S SET OF INSTRUCTIONS REQUIRED TO PRODUCE SOrVlE 

RESULT. 

CONTROL PROGRArJiS MANAGES OR MANIPULATES THE TOTAL ENVIRONMENT 

SO AS TO FACILITATE THE OPERATION ()F THE PROCESSING 

PROGRAM. 



MAJOR IMANAGEMENT MODULES 

JOB external interface 

TASK internal operations 

DATA I/O operatio.ns 
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IIB2 DO 
"Bl DD 

liB EXEC 

PRINTER-OUTPUT 
OLO-DISK-'INPUT 
PROG2 

data 
liAS DD 

II" All DD PRINTER-OUTPUT 
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OLD-DISK-'INPUT 

PROGl 

I. A3 DO 
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1/ Al DD 
J-...... o.to-.:E XEC 
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CLOS(' 

PO 

PROBLEM PROGRAM AREA 
P/'l RTf 77-:>/1':: 

- ~-.-.."-~. 

INPIUT WORK 
QUEUES 

SYS1.LlNKLIB SYS 1.SYSJOBQE 

COBOL COMPILER. KZ (E) DC-~ 
PROG1 

PROG2 

~ 
"v, 

READER 

MASTER SCHED C'io.(~ 

SUPERVISOR 
AREA 

CARD & PRINTER 
DATA SETS 

SYS 1.SYSPOOL 

KZ JCL 

KZ card data 

KZprinter output 

pAl" 
t'~1!:<:" 

RtEA'bF R. 
_",..x 
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JOB FLO:"J 

P2 Pl PO 
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NUCLEUS 

1/ B2 DD PRINTER-·OUTPUT 
OLD-DISK-·INPUT 
PROG2· 

"B1 DD 
liB EXEC 

data 
/lAS DD * 

IrA4 DD PRINTER-OUTPUT 
N~W-DISK-OUTPU'l~ 

OLD-TAPE-INPUT 
OLD-DISK"'INPUT 

PROGI 

~--..;:;.;A~3 DD 
"A2 DD 

II Al DD 
II A EXEC 

1/ KZ JOB CLASS=E 
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JOB 

READER 
- reeds in JOB 
- creates control block 

on .SYS1.SYSJOBQE, .... ,.,. 
- places card data sets 

on SYS1.SYSPOOL 

INITIATOR/TERMINATOR 
- selects JOB from Q 
- interprets JeL 
- allocates I/O devices 
- has program loaded into storage 

deallocates I/O devices 
- disposes of data sets 

WRITER 
- writes unit record 

output from SYS1.SYSPOOL 
to device 

MASTER SCHEDULER 
- communicates with 

operator 

TASI{ 

TASK SUPER:VISOR 
- switches control 

of CPU between tasks 

CONTENTS SUPERVISOR 
- maintains directory 

of progr.Blns in 
main storage 

INTERRUPT SUPERVISOR 
- handles interrupts 

F'ETCH 

. _. loads progrclm into storage 

DATA 

DIRECT ACCESS SPACE MGT 
- provides disk space for 

data sets 
- maintains inventory of 

free disk space 

CATALOG· MGR 
- maintains and searches 

catalog for location 
of data set 

OIPEN/CLOSE 
- prepares da.ta set 

for I/O 

A,CCESS METHOD 
- method of transmitting 

data 
- interfaces between user 

and I/O supervisor 

I/O SUPEkVISOR 
- handles I/O requests at 

the physical level 



VIRTUAL STORJ~GE 

ADDRESS SPACE:: 

SPACE: IN WHICH DATA, INS1-RUCTIONS, 

AND (~ONSTAN-rS ARE D·EFINED BY THE 

PROGRAMI\~ER. 

STORAGE SPACE:: 

PHYSICAL LOCATION. OF DATA, INSTRUCTIONS, 

AND (;ONSTAN-rS, DEFINED BY THE SYSTEM. 



A STORAGI= ~IIANAGEMENT SYS;-rEM THAT 

::. GIVES THE USER AN ADDRESS SPACE TI-IAT 

Mt\Y BE GF~EATER -THAN REAL STORAGE 

SPACE. 

\ 



ADDRESS SPACE · 
UP TO 16r,,~ 

/SlEGrv1t:NTS 
DIVIDED IPJTO PAGE~S 

V.S. P.DDRESSES 
LOCATf:D I~J R.S. 
VIA T {\BLE LOO~{·UP 
OR Oi~J DASD DEVICIE 

-

REAL STORt\GlE 

ST~ORAGE SPACE = NO. 
OF BYTES INSTALLED 
MAY BE LESS THAN V.S. 
DIVIDf2:D I~JTO PAGE 
FRJ\RRES 



STORAGE SPACE 
- EXISTS PHVSICALL V 

1. PAGE FRAME· A 2K-BVTE UNIT OF 
MAIN STORAGE 

- ACTIVE PROGRAM 

PARTS. 

2. PAGE SLOT· A 2K-BVTE UNIT OF 
EXTERNAL PAGE STORAGE 

ADDRESS SPAce 
-:- EXISTS LOGICALLY 

a PAGE· 

4. SEGMENT· 

- NOT SO ACTIVE 

PROGRAM PARTS. 

2K-BYTES OF INSTRUCTIONS 

OR DATA OF AN INITIATED 

PROGRAM IN THE ADDRESS 
. SPACE. 

32 PAGES OF VIRTUAL STORAGE 

OR 64K. SMALLEST UNIT OF 

VIRTUAL STORAGE THAT A 

USER CAN ALLOCATE FOR 
HIS USE. 

MAIN STORAGE 

EPS 

VI RTUAL ADDRESS SPACE 

II II I I I 
I I t I I 

VIRTUAL ADDRESS SPACt:. 



TRANSLATiON CONC·EPT 

VIRTUAL ADDRESS 

ADDRESS TRANSLATION 

, 
PAGE FAULT 

'If 

, 
STORAGE 
ADDRESS 



EFFECTiVE STORAGE ADDRESS 

I I 
8 31 

VI RTUAl ADDRESS 

I SEG I PAGE I BYTE I 
8 31 



SEGMENT TABLE PAGE: TABLE 

LGTH 0000 PAGE TBl OBIGIN 00 I 0 .0 PAGE ADDRESS I 0 2K 

1 

2· . 

""" T .. ~ \jr- ~~ ,~ ,~ ... ~ -." " .. \.:~ 

1_- a:n-rn=n&.1IIIa 

. -

'" 

L :---

252 11 

12 
253 

13 

[~ 
254 

14 

255 15 I 0 0 ~ ~ 4K --o 8 29 31 o 12 13,14'15 

I = INVALID BIT I = INVALID BIT 



COrJTROl nEG 1 (STO:~) 

. LENGTH SEGr.1El'n T A;;-]· . 
ORIGIN 

~------~---------- . 

SEGrJ1ENT TABLE 

LENGTH PAGE TABLE ORh;IN 

P/~GE . 
TALBlE 

VIRTUAL ADDRESS 

SEGrll1ENT PAGE· BYTE DISPLACErW"Er~T 

PAGE TABLE 

PAGE PAGE FRAr.i1E Nurv1BER 
TABLE 

.-~ 
~tAr.1E NUMBER .DISPLACEr.1ENT 

REAL STORAGE ADDRESS 
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OSNS1: VIRTUAL STORAGE, REAL STORAGE RELATIONSHIP ;.;:, 
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/ 
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SUPERVISOR) 

0 
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Os/VS1: VIRTUAL STORAGE, REAL STORAGE, EXTERNAL PAGE STORAGE 
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0 1 
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" 
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EXTERNAL 
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PROGRAM A 
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OS/VS1: A VIRTUAL EQUALS REAL JOB STEP 

·VIRTUAL STORAGE. 
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PAGEABLE 
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oL-------------~ 
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OS/VS1 "HOT JOB" SCHEDULING, 
A SUGGESTED APPROACH 

1 
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OS/VS1: RELIABILITY 
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j / 0SIVS1: THE JES "HOT READER" 
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OS/'V~1: 'SMALLER SYSTEM BACI(UP, , 
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OSNS1: PROGRAMMER PRODUCTIVITY 
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OSNS1: ON-LINE APPLICATION - OPERATION 
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ONE LARGE.DATA SET . 

::=r 
A 

THREE 
VOLUME 

DATASET 

A THREE VOLUME DATA SET 



~ ( 
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DASD LABELS 
ONLY STANDARD LABELS ARE USED 

ACCESS .... 
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Flr~D A CA~rALOGUED DATA SET 
"BC~~~~D~:33D8Q~U.=-~~dd~~ 

,/ 
.,/ 

VOLur~1E LABEL 

- // -~Ll 1 Il1ttl I VTC)C ADDR 

/ 
/ 

/' 

,/ 
,/ 

/ 
,/ 

SYSt NUCLEUS 

[ J K--- ~~-,-.----.....~~ 
CORE -=:J 
* NUCLEUS _~ 



FIND: DATA SET TREE.FRU~T.APPlE 

, SYSTEM RES!DENCE VOLUME 

_!.E~R.E.H __ ~VOLUME LABEL-i~~r---~C~~~;LG~. * ;:; :~.'.' 
STARTS' ~ · " u .1 -------------------- ---, ~ 

-r TREE (Index) I 1 

I 
*' I II J 

, TREE *" FRUIT * I 
I" 

~---+---3 I t~ 
THE --------- ~ 

CATALOG FRUIT (Index) I ~ 
*1 II I : ij 

J I !j 

l!Li---7~!-~!~~:~~~~:~2-~----J ~ 
.'~ 

VTOC 

* Data Set: TREE. FRUIT. APPLE 

'J 
,~ 

I~---------~--------~I B 



RELATIVE POSiTION I ~JG--
THREE E~~TRIES IN T~~~E CATALOG 

LAST CATALOGED - SECO~D CATALOGED- FIRST CATALOGED-

NEt"EST GENE~ATIOt~ t~EJ<T - YO - LATEST OLDEST GB'~ERATION 
GEC~ l!:RAT! O~~ 



(ASSU~~E 3 DATA SETS TO ~E r~~AI~JTAlrJED) 

ABSOLUTE GEJ~ERAT~O~ 

VTD.PAYROll.GOOOIVOO 
VTO.PAYROLL.G0002VOO} 
YTD.PAYROLL.G0002VOI 
vro. PAYROLL .G0003\/OO 
YTO .PAYROLL .G0004\100 

Oldest 

Only one 
retained 

r:1ost recent 
Ne~i to be 

created 

RELATIVE GENERATION ~~UMBERS 

VTD .PAVtiOLl (-2) 
'(TO. pp~ VROLL (-I) 

OldGst 

At 

.' 

\'TD .PAYROLL (0) r~ost recent 
. VTO .PAYROLL (+ I) 

'II 

NG~t to be 
created 



PASSWORD PROTECTION 
CD USER PROGRAM 

OPEN 
MGRPAY 

=== ee 
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USER PROGRAi1R DD STATEru~Ei~T [)ATA SEar LABEL 
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tl 
0) 

® 
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~:.-=..a::..~~~~~tr.:c-"'Z~~-=-.~ 

DeB AFCEA 

B E A 



''I 



SEQUEr~T'IAL ORGANIZATION 

l~PPLIES TO Tt\PE~ I)ASD, U~~IT RECORD 

OB1:t\~N RECORDS I~J SE~RIAI=- t~AS~·=~!ON 

~ REVJRITE ENTIRE FILE IF UPDATE ON TAPE 

CA~\j U~;)D/~l-E IN F)Lt~CE. ON DASD BUT MUST REV~RITE 
IF INSERT OR DElzaE

4

TE 



PA~~ill~()~JlE[J Dl'llE\ SET 
CII_a£_:z:~ ~~'" lR'7R"" Ii· _~ .. ~ 

DIRECTORY I I ENTRY FOR • ENTRY FOR I ENTRY FOR I I ENTRV FO~ 
RECORDS - -I MEr.,1BER A ~ MEMBE~t B 'MEMBER C - -.' MEMBER l( 

, 

1--

SPACE FRO~i 
DELETED 
r. ~ t: ,,, r:, :: R 
1'.1 ~I.i l.h_ 

~--=~ AVf*.ILABLE 
AREA 



-& 
~ 

I ~JDE){ED SEQUE~\rr~AL . 
ORGANIZATION CONCEpcr 

TRACt,\ 
I ~JD[}! s'~,~ 

pac.. , ~"" 

~ ~ - ~-....J, L •• ~ 

D~rrIO~~A' R-Y c\;. ,,--' \ 

SLALO~ SLAM SLEEP 
_~ ij ~-.~=__ r:::'::::-:"'"i:7 c;.;:::;'\W _ 'TI 

,_. __ "_ "",,---l I ~ 
~___ l~::...~ it! 

VOL.1 I I \~.":=.~ __ _. r> i ~ - ~ ---j (-}i 11i •• 

A-M. ,=-"'. - - .l=-/~I~' 
A - t"=-_ I :1 'j 

. --____ --- ___ -_- . '~ I 
~__ ' I I L-----' ~__ I _____ -'--~:::__"':9 

MASTER INDEX =;;:JJ;CYLl~JDrc:R 
I~JDE)' 



ADDITION OF RECORDS 

INITIAL FORMAT 

ADD RECORDS 
25 AND 101 

ADD RECORDS 
26 AND 199 

~------ -------------------~ -, 20 ~ 
~ ~ "-___ ~ __ . __ ...... .J. __________ .... iO 25 40 

[ ~ ___ 1_0_1 __ ~ ___ 1_50 __ ~ ___ 1_7_5 __ ~ ___ 1_9_0 ___ J 
I i __ ... :=~ r::-.. ,......:':..-...;,~---..,.------, 
l 100 : I "~~~ I 200: "';~K I J 
i ?6 : TRACK ~-1 O· 0 FRACi( 31 190 ~ TRACK 1"'\00, .TRACK 3 
L.:.._~ __ 1 I I. _~R£CORO 31 I 2 ;I. RECORD 4 

[ 10 20 ] 25 26 

101 150 175 190 

I I lTRACK :3 199 :TRACK 3 I 00 ~ TR~CK 200 I TRACK 
40 !RECORO 1 J 2 . lRECORD 2 

:-

'I' 



FIXED LENGTH 

VARIABLE 
LENGTH 

INITIAL FORMAT 

t:= _ t :94,' ,ga: 

Rb!:CORD -20 IS 
~~~ARt:{ED FOR 
DELETION AND 
RECORD 25 IS 
ADDED TO THE 
FILE 

t , 

DELETIONS 

KEY DATA 

I I I I 
II 

KEY DELETE COD::: DATA 

I I ELbbl ! 
J1 

DELETE CODE 

--~ ~ : .....,.... 

n u 
100 ~ TRACK 200 : TRACK " 100 8 TRACK 

~ I I J 1 ~ • 2 

I 10 I 20 I 40 

I 150 I 175 I 190 

iii 

I 
;s 'tSS': *i' g ? £-Ii t· 'S " " 

: .,. 

40.i T~ 40 : TRACK 
, 

200 i TRACK 
I 1 . • 2 

I 10 I ~ 20 25 

I 150 I 175 I 190 

1100 ! T~K I 

'" 

=] 

I 
~ z;; :a 

Ii 
200 I TRACK 

I 2 

I 100 I 
I 200 I 

I 

I 
a' a., : 

200 : TRACK 
_I 2 

I 40 I 
I 200 j 





~ 

ACCESS ~VJETHODS .. ga~..... Mb 

I 

DATA SET OR(3~A~~: 

SEQUENTIAL 

INDE){ED SE~~UE 

DIRECT 

PARTITIONE[) 

-
IZt\T.O;~,j 

~ ... --

NTIAL 

.. 

--. 

LANGUAGE CATEGORY 
~-

QUEUlf£D BASIC 

QSAM . BSAM 

QISAM BISAM 

BDAM 

BPAM 

.... 



WH!:; 1-- ~S 11- ? 

NEW ACCESS METHOD 

o SUPPORTS INDEXED AND NON-INDEX 

DIRECT ACCESS DATA SETS ONLy 

o OS/VS AN D DOS/VS 

o ISAM EQUI'J ALEi\JT FUNCT~ON PLUS 

o INCREASED PERFORMANCE 

o NEW STANDARD DATA FORMAT 
o . i"EV~ USER iNTERFACE J ",t 

o NEW HIGH PERFORMANCE CATALOG <?fsl- :!A 1 1,(. 

" ISAM COMPATIBILITY INTERFACC~;Z/~'« 



~ 

PB 

SR 
'-----

PB 
512 

1024 

2018 
4096 

PB 

SR SR SR 

I 

PB PB PB 

SR SR SR 

SR==STORED RECORD 
PB==PHYSICAL B,LOCK 

SR 

PB 

SI~ 

PB PB 

. 'FREE SPACE 

% SET BY USER AT 
"DEFINE" TIME 

') 



~ 

<;)fL~9 
A~-tJ\~\ 

t-0~' . 
DATA CONTROL INTERVAL 

INTEGRAL NO. OF BLOCKS-FIXED 

LOGICAL RECORD 1 I LOG ICALRECOR D 21---::'- LOGICAL DATA INSERT R~F3 RDF2 RDFll CIDF I 
RECORD N SPACE 

-----'"-- . 

6} UNIT OF TRANSIVIISSION 

G KEY SEQUENCE MAII\ITAINED IN SEQUENCED DATA SET 

e CONTROL INFOFHVlATION MAINTAINED AT END OF CI 

• TAKES ADVANT.AGE OF BOTH FIXED AND VARIABLE RECOHD FORMATS 

• SINGLE RDF SET TO DESCRIBE SIMILAR RECORDS. 



C:ONTROL AREA 

CI CI 

LR LR LR S 
C LR ~_R 

PB I PB PB 
'------.--~ 

Q CI - CONTROL INTEF~\/AL 
LR- USER LOGICAL F~ECORD 

FS- FREE SPACE 

SC- SYSTEM CONTR()L 

P8- PHYSICAL BLOCIK 

CI 

FS S LR FS C 

PB _~ ~B 1 PB 
~--.- -

CI 

S . 
FS S 

C C 

PB J PB I 
_L-.--------.. - ------------ --.~--- .----~-.-



~ 

SEQUEN(~ED DATA SETS 

o KEY - SEQUENCED 

o 

BLIIL-r IN AS(;ENDING SEQUENCE OF A KEY 

INSERTS PLACED ACCORDlr~G TO KEY 

ENTRY - SE-()UENCED 

BUIIL-r IN ORI)ER OF ARRIVAL 

AC~DrTIONS AT END 



~ 

" 

INDEX SET 

SEQUENCE SET 

CONTROL 
AREA 

" SEQUENCED DATA SET 

. ~ I IJ J_J ,.., -- ---
I, ~+ "rK< KG + I KJ + 1 F + -I ~ "+ T ~I -- T T - r -

T 7 7 7 
I /' / /, /' 
/'/ / ,/ / 

§6 
/' CONTROL INTERVAL 

/"'7T- /' L 

KA / ~::=L, KB ,1/ ' KC ,. ~ 

FREE 

L / /' / @: ,/ LL'--t<-F7-,..--....,r---K-G----,Ir--~--F· R-E-E-·--I 

• 7 » L / ~/-------.--,r---------~r----------_ 
~H ,I! ./ .:::r KI KJ FREE 

L // -
L-7L ,---, FREE c_, FREE 

RECORDS ABE LOADED BY PRIME KEY IN ASCENDING SEQUENCE. 

% OF CONTRiDL INTERVAL FREE SPACE AND CONTROL AREA FREE 

SPACE IS DETERfVlINED BY THE USER. 

LOGICAL REGORDS ARE ALWAYS SEQUENCED BY ASCENDING KEY 

IN CONTROL INTERVAL. 

INSERTS NEVER GO TO OVEHFLOW-CONTROL INTERVALS AND 

CONTROL ABEAS ARE SPLIT AS REQUIRED. 



SEQ. SET 
RECORD 

(CI) 

(CI) 

(CI) 

CON1·ROL INTE:RVAL/CONTFtOL AREA SPLITS 

c:==- r- -t F . I t L 1 t (FS) I 
~ B I C 1- 0 I .E IF I. 

ITI H I I I J I K·I L I 
c.· FREE SPACE (FS) 

:& ADD CI AND D' 

;~~OS:~ c-= ltc' It~:~n-__ [ t L I 

(CI) ~J3 I ~C c9' I: I 
(CI) .~ H I I I' J I K I L I 
(CI) [IT~-~. ElF I: I 



. 
I<EYED ACCESSING 

o KEYED SEQUENTIAL RETRIEVAL 

. 0 SKIP SEQUENTIAL RETRIEVAL 

o KEYED SEQUENTIAL INSERT 

o KEYED· DIRECT RETRIEVAL 

o KEYED DIRECT INSERT 



VSAlVi UTI LiTY COi\llrViANDS 

DEFINE 

ALTER 

DELETE 

LIST CATALOG -

COpy 
PRINT 

EXPORT 

IMPORT 

VERIFY 



DATA SECURITY 

o EXTENSIVE PASSWORD PROTECTION (4 LEVELS) 

FULL ACCESS 

CONTROL INTERVAL ACCESS 

UPDATE ACCESS 

READ ACCESS 

o PASSWORDS CAN BE SUPPLIED IN USER PROGRAM OR 
FROM CONSOLE/TERMINAL OPERATOR 

• USER CAN PROVIDE HIS OWN PASSWORD VERFICATION (OS/VS ONLY) 

USVR (USER SECURITY VERIFICATION ROUTINE) 

USAR· (USER SECURITY AUTHORIZATION RECORD) 

PASSWORDS MAINTAINED IN CATALOG 

• ACCESS METHOD SERVICES UTILITY PROGRAM FOR DEFINING 

SECURITY OF EACH DATA SET WHEN CREATED 

'" 
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... 
\II 

PROGRA{j1 

PREPARATIOPJ 

SOURCE 
MODULE 

OBJECT 
MODULE 

LINKAGE 
EDITOR 

LOAD 
J _I M()DULE 

CONTROL 
PROGRAM 

MAIN 
STORAGE 



~ 
.& 

LINKAGE EDITOR 

• PRODUCES A ~OAD MODULE 

• CONiBiNES Oi\JE OR MOf~'E OBJECT AND LOAD MODULE'S 
IN1~O A SINGLE LOAD MODULE 

• RESOLVES SYiV~B()LIC Cf~OSS REFEREr~CES AMOf\!G 
Tt~E CO~1BINE[) MODULIES 

.• CO,\jSTRUCTS t~N OVERLA'{ PROGRIl~M 

• RE:r-:lLACES, DEl_ETES, F~EARRANGES CONTROL 
SECTIONS 



.2 ·a 
e 
o 
<J 



DEF~NING JOra AND 
JOB-STEP BOU~DARIES 

INPUT JOB STREArJJ -------/1---- NULL STATEMENT 

JOS 
STEPS /( DO STATEMENTS 

• EXEC STATEMENTS 

!l 
iJ-------iJ 

DO STATErJlENTS 

EXEC STATEMENT 
1----JuBS 

JOB STATEr,,1ENT . 

\ 



CATALOGED PROCEDURES 

DIRECTORY 

EXEC PROC=PAY 



r 

... .. 

SY:STEM UTILITY PROGRAMS 

SYSTEM UTILITY PROIGRAMS MANIPULATE COLLECTIONS OF DATA AND SYSTEM 
CONTROL INFORMATION., 

IEHATLAS 

rEHDASDR 

I EH IN rrT 

IEHIOSUP 

I EI-; LIST 

IEHMOVE 

IEHPROGM 

IFliSTATR 

ASSIGNS ALTERNATE TRACKS WHEN DEFECTIVE·TRACKS ARE 
INDIC,ATED. 

INITlt,LIZES DIRECT ACCESS VOLUMES OR DUMPS OR RESTORES 
DATA .. 

WRITES Sl-ANDARD LABELS ON TAPE VOLUMES. 

UPDAlrES ENTRIES IN THE SUPERVISOR CALL LIBRARY. 

SYSTEM CONTROL DATA. 

MOVES OR COPIES CC)LLECTIONS OF DATA. 

BUILDS AND MAINTA,INS SYSTEM CONTR()L DATA. 

SELEC'TS, FORMATS, AND WRITES INFORMATION ABOUT TAPE ERRORS 
FROM 'THE IFASMFDP TAPE OR THE SYS1.MAN DATA SET. 



DATA SET UTILITY PROGRAMS 

DATA SET UTILITY PROGRAMS MANIPULATE PARTITIONED, SEQUENTIAL, OR 
INDEXED-SEQUENTIAL DATA SETS PROVIDED AS INPUT TO THE PROGRAMS. 
DATA RANGING FROM FIELDS WITH A LOGICAL RECORD TO ENTIRE DATA SETS 
CAN BE MANIPULATED. 

IEBCOMPR 

IEBCOPY 

IEBDG 

IEBEDIT 

IEBGENER 

IEBISAM 

IEBPTPCH 

IEBTCRIN 

IEBUPDTE 

COMPARES RECORDS IN SEQUENTIAL OR PART'ITIONED 
DATA SETS. 

COPIES, COMPRESSES, OR MERGES PARTITIONED DATA SETS, 
SELECTS OR EXCLUDES SPECIFIED MEMBERS IN A COpy 
OPERATION, AND RENAMES AND/OR REPLACES SELECTED 
MEMBERS OF PARTITIONED DATA SETS. 

CREATES A TEST DATA SET CONSISTING OF PATTERNED DATA. 

SELECTIVELY COPIES JOB STEPS AND THEIR ASSOCIATED JOB 
STATEMENTS. 

COPIES RECORDS FROM A SEQUENTIAL DATA SET OR CONVERTS 
DATA SET FROM SEQUENTIAL ORGANIZATION TO PARTITIONED 
ORGANIZATION. 

PLACES SOURCE DATA FROM AN INDEXED-SEQUENTIAL DATA 
SET INTO A SEQUENTIAL DATA SET IN A FORMAT SUiTABLE FOR 
SUBSEQUENT RECONSTRUCTION. 

PRINTS OR PUNCHES RECORDS THAT RESIDE IN A SEQUENTII.a.L 
OR PARTITIONED DATA SET. 

CONSTRUCTS RECORDS FROM THE INPUT DATA STREAM THAT 
HAVE BEEN READ FROM THE IBM 2495 TAPE CARTF\IDGE 
READER. 

INCORPORATES CHANGES TO SEQUENTIAL OR PARTITIONED 
DATA SETS. 



r: 

INDEPENDENT UTILITY PROGRAMS 

INDEPENDENT UTILITY PROGRAMS OPERATE OUTSIDE. AND IN SUPPORT OF THE 
OPERATING SYSTEMs 

IBCDASDI 

IBCD~JjPRS 

ICAPRTBL 

INITIALIZ:ES JOt.. DIRECT ACCESS VOLUME AND ASSIGNS ALTERNATE 
TRACKS. 

DUMPS A~JD RESTORES THE DATA CONTENTS OF A DIRECT ACCESS 
VOLUME. 

LO,l\DS Ti41E FORMS CON-rROL AND UNIVERSAL CHARACTER SET 
BUFFERS IOF A 3211 AFTER AN UNSUCCESSFUL ATTEMPT TO IPL 
WITH THE 3211 PRINTER ASSIGNED AS TI-IE OUTPUT PORTION OF A 
COMPOSITE CONSOLEB 

..... 



P4 P3 

NUCLEUS 

~?\\ 61\ ¥-
V-R ~ {~~~ 

4 

~ 

L C 

!' q ~ 

iriS tfo 
~S\V ~~ 

~? ()::i' ~~p.. ,~~& 
~t' P' ot' t\ 

4 

---
( \\\ 

~)\ 

~(}\'6-

, \\2'\ 
,~\,LJ ,\,1 J ~ \\ . 

\ 1\\ \J~tl' (1' Q 
-.\tJ'" /)~ .. 'Y,l 

'\) !,{-Yl)t e.... ~). 
V' ~/\. (\';)' 

~/'~ ,;Q,t0 
fPGtf<L 

,1\, 
t,,~ 

192K 12 K 

/lJ7 JOB CLASS=C,PR TY=5 
~r..I _____ -

I'A ~.= -........ ;._"" ....... OC%:I-=D 

.~ __ ~ __ =-__ ~3U"~ 

l'\ -;~ .MA' r'":CJ!iD1D~== ~--
':J~ 

".i {~ 
/\1.,-, I:' "l 

\ ·,S"" • ';}Q; / ~f"~' 
VI tj ')., 

~ 

if 

~'" .. c,'') 

/ 

,YJ 

P2 P1 PO _p G\ ,1\ , 
,J 

L' =;=~T 
--.- ....... ...,--"o'""".wt"ET"- -"-n1lt"'·~' 

ABC SYS PAGEABLE 

" 

~~ 

128K 192K ~ ~ 

; 

SUP 

i10tJiJ I I 

L~t1J)S 

UL~UUUU 
A B c o H K 

SVS1.SYSJOBQE ') 

. Js i;Jf\ \) S 

1,J1'( /':('-

1~V\ 
SYS1.SYSPOOL 

.::rc..1- -----

/ 

t" 



~ 

DESIGN SPECIFICATIONS 

Priority job class 

Maximum number of jobs 

Maximum number of Read 

Maximum number of Outp 

Main Storage allocation 

Virtual Storage allocation 

Minimum job scheduling 
requirements 

Step initiation 
Step termination 

Minimum region/partition 
job step 

Options 

Fetch J:.>fotect 

Store protect 

Resident rent. modules 
Resident access methods 
Time slicing 
SMF 
Checkpoint/restart 
Rollout/Rollin 
TSO 
DYOdmic Dispatching 
I/O load Balancing 

Virtual 110 
Spin off Data Sets 
Multiprocessing 

Attached Support Process 

Minimum system 

Practical system 

-
VS2· 

Yp.5 

:'lit.) 63 

rs No Limit 

t writers No limit 
(HASP) 

Dynamic Page 

Region 

N/A 
N/A 

r 64K 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
N/A 
Yes (paged) 
Yes (APG) 
Yes 
No 
No 
No 

ing No 

384K 

168K (TSO 
8tHASP) 

-

VS2 - VS1 
MVT - MFT 

COMPARISONS 

VS2 Ret 2 

Yes 

No Limit 

No limit 

No Limit 
(JES) 

Dynamic Page 

Address Space , 

N/A 
N/A 

N/A 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
N/A 
Yes (paged) 
Yes 
Yes 
Yes 
Yes 
Yes (JES2) 

Yes (JES3) 

768K 

1024K 

MArL. 
14 

MVT 

Yes 

15 

No limit 

No limit 

Dynamic Region 

N/A 

52K 
12K (term in 

LPA) 

12K (term in 
LPA) 

No 
Yes 

Yes 
Yes 

Y!'!S 
Yes 
Yes 
Yes 
Yes (swapped) 
With HASP only 
No 
No 
No 
Yes 

Yes 

256K 

512K 

-

VS1 MFT 

Yes Yes 

15 15 

No Limit 3 

No Limit 36 
(JES) 

Dynamic Page Fixed Partitio n 

Partition N/A 

. 
N/A 30K·44K 
N/A 30K ·44K 

64K 8K (must ha ve 
large part) 

Yes No 
Yes Yes 

Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
N/A No 
No No 
Yes (APG) With HASPc nly 

Yes No 
No No 
No No 
No No 

No No 

l60K 128K 

256K 256K 

-_._-_.,._-
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VIRTUAL STORAGE ORGANIZATION \/52.\ \ 

NON-DYNAMIC LPA SQA M. S. 

-~ -- .... --- -_ .... £-----------; 

DYNAMIC 

DYNAMIC 
VIRTUAL 
AREA 

I 

PAGED 

~---------1-- .. -. .- _ .. ---

V=R AREA 

NON-PAGED 

.- - ..... - .-., ... - -- -1':----------11 
NON-DYNAMIC NUCLEUS 

'13 



STORAGE 'LAYOUT 

VIRTUAL STORAGE . 
SQA 

SYSTEM 
FUNCTiONS 

LPA, MS 

LSQA 1 

\I = Q 1 11\1t: I USER REGION 1 ! 
Y .• 1 ...... '1 .... 

-~ - - - - -

NUCLEUS 

REAL STORAGE 
SQA 

LSQA 1 

I ----r
! 
; 

NUCLEUS 



I 

STORAGE LAYOUT 

VIRTUAL STORAGE 

SQA 

SYSTEM 
FUNCTIONS 

LPA, MS 

LSQA 1 
LSQA 2 

USER REGION 2 

NUCLEUS 

L 

I 

REAL STORAGE 
SQA 

LSQA 1 
LSQA 2 

NUCLEUS 

L 



STORAGE LAYOUT 

VIRTUAL STORAGE 

SOA 

SYSTEM 
FUNCTIONS 

LPA, rv1S 
LSQA 1 
LSOA 2 
LSQA 3 

REAL STORAGE 
SIIA "'"" 

LSQA 1 

USER REGION 2 
LSQA 2 
LSQA 3 

V= R LlNEI 
USER REGION 1 

I 

I - - -- - -

USER REGION 3 USER REGION 3 I 

~ __ N_U_C_L_E_U_S __ ~I I I 

NUCLE~Q 

." 



EXTERNAL STORAGE ADMINISTRATION 

ViRTUAL 
STORAGE 

EPS 

EXTERNAL PAGE STORAGE 

.,1 

REAL 
STORAGE 

NUCLEUS 

0/ 

/ 



·EXTERNAL STORAGE ADMiNISTRATION 

o MANAGES EXTERNAL PAGE STORAGE 

o ASSiGi\l SLOTS FOR PAGE-OUT 

o BALANCES DEVICE USAGE 

o CONTRO LS rvl iG RATiON 

'II 



MULTIPLE ADDRESS SPACES 

SYSTEM 

BATCH 

VS2-R1 

SINGLE ADDRESS 
SPACE 

"NiH is ant:; pif , hM tH'W' ,'#?jM'4:=' : ~ 
I h'. 

(~=~~~ . ~;w;. '. 
v 

. .SYSTEM' f~:.a==· ---::"I 
[, T: 

rC~---IIIi'III:C~n T S : 
~1 s u . ~j B . 
n ... S ~i 

~,,·i ~.' A~ sU ~ E.· 

~ P R I V ATE ~ M ~ E ~ R l 
~ MEMORY [, g R 2 II . 

~ 11::11 LJ'· fj 

t! 1 .. 1,: u:' ~.:., u-=:.l 
M ~ " J 
U t'i ~ i tl ~\wc:r' J ' 
W 4 i, N 

~ SYSTEM I 

~: 
" 

, VS2-R2 

MULTIPLE 16MB 
, ADDRESS SPACES 



VIRTUAL I/O 
II DATA SETS IN PAGING SPACE" 

I ~ 

® ® 
).l 

Ds 
I 

Ii 
[1 
~ 
" ,I 

® 
, j! 

D3 J ti I 'i 

t " ~i . • ," 

f q 
£ 

D2 D6 ® r1 

I 
B 

D4 i 
i 31 

TEMPORARY DATASETS INCLUDED 
IN STORAGE HIERARCHY 

-----,---_. 



CENTRAL RESOURCE MANAGEMENT 

PERFORMANCE 
OBJECTIVES 

BY ,,......_ 1-_-.... 
~uts/~ I t:t' 

~)YSTEM 

RESOURCES 

MANAGER 

:. PERFORMAN·CE 
~ ACHIEVEMENT 

OF 
a SYSTEM/ 
r;. , . 

. ADDRESS SPACES, 

DECISIONS 
TRADEOFFS 

PAGING, SWAPPING, DISPATCHING, ALLOCATION 

" 

·~-



DYNAMIC OR I'HEURISTIC" DISPATCHING 

SPECIFY PRIORITY LEVEL AS 

AUTOMATIC PRIORITY GROUP 

1~n· I~I I~I Ii lu 
, I , J 

~ ~. 

CPU SUBGROUP I/O SUBGROUP 
\, ...--____ ---'J 

~ 

APG GROUP 

TASKS START AS I/O 

IN APG - SWITCH ONLY FROM CPU TO I/O 

TASKS DISPATCHED WITH TIME INTERVAL 

DOES TASK VOLUNTARILY SURRENDER 

OR TIME INTERVAL END? 

TIME INTERVAL SELF ADJUSTING 



MULTIPLE PROGRAMS 

COMPILERS 

lINb(AGE EDITOR 

RELOCATABILITY 

FLEXIBLE JCL 

CATALOGED PROCEDURES 

DEVICE INDEPENDENCE 

83 



PRIVATE LIBRARIES 

PRIORITY SCHEDULING 

SYSTEM CATALOG 

RESIDEi\JT REENTRi~~\!T ROUT~NES 

·OPERATOR CONTROL 

RESOURCE ALLOCATION 

SPOOLING 



ACCOUNTI NG -FACI LITY 

01 RECT ACCESS SPACE MANAGEIV1ENT 

ACCESS METHODS 

VSAM . 

DYNAMIC PRIOR!TY ADJUSTMENT 

T~ME SLICING . 

VJRTUAl STORAGE 



SELF. EVALUATION QUIZ 1 

1. Name 5 resources of a computing system: 

r.. CJ, 

2. An OOLY<Af:f7 ,,JG ~\t ~&M is an integrated set of programs designed tol 
improve operating effectiveness of a data processing installation. 

3. Match the following: 

Job 

Task 

·JCL 

Control Block 

Processing Progranl A 

Control Program 

A. Set of instructions requ ired 
to produce some result 

B. External directions defining to 
the opeiating system a job's 
characteristics and requ irements 

C. A unit of work for the CPU. 

D. I nternal tables and lists for 
system use 

E. Manages or manipulates the total 
environment so as to facilitate 
the operation of the processing 
program 

F. A total processing application 
comprised of one or more related 
programs, each called a ___ _ 



SELF EVALUATION QUIZ 2 

. Which control module performs the following- functions: 
- . - -- .• -- -_ .. ' - '. -. - -". 

1. 

2. 

4. 

5. 

7. 

Q 
v. 

9. 

10. 

11. 

12. 

14. 

Switch between tasks 

Writes uni~ record output from 
SYS 1.SYSPOO L 

Communication with operator 

Space management on direct access 
device. -

Selects JOB from SYS1.SYSJOBQE 

~v1aintains catalog of Data sets 

Reads job stream 

1'v1aintains directory of loadmoduies 
in storage. 

Interprets JCL 

Method of transmitting data -
I nterface to lOS. 

Handles I/O at the physical level. 

Allocates I/O devices to a job step. 

Prepare data set for I/O 

Loads program into storage 



SELF EVALUATION QUIZ 3 

1. During the execution of a program, (811 sf ilt, part of it) is being used at any 
point in time? 

2. A1YDRE5 S - space in which data, instructions, and constants 
are defined by the programmer .. 

3. 5roJ:<A G€ - physical location of data instructions and 
constants as defined by the system. 

4. The maximum size of virtuai storage is __ /_/P_I_~ ____ _ 

5. Virtual storage is div·ided into _--.:...+...-A ....... ;....,;;;.Gt:.....;;. ;...S~ __ , and real storage into 
PRAr.;tE'S -------_& 

6. T o{'F- A software feature maDS virtual to real adrJrp.~~p.~_ - - \..-...:....../ - - -- ------ - . ------- - -----1-- --- ---- -- ... _-- --- ... ----...... F 

7. Where is a page if it is not in a page frame? EXiERf\JAL. 'PA~E: 'STORAGE 

8. A __ 5_E..;,..G,~M_~_-)_J _1 ___ is a group of pages. 

9. In VS 1, the page size is __ 2 __ K, and the segment size i's j;~ K. 

10. On an address translation, if the page is in real storage, we get the R. 'S . A . 

If the page is not in real storage, a PA6€ "'AVe-f occurs. 



ELF EVALUATION QUIZ 4 

-G pageable. y S I The nucleus (is 

} . .- ,[J <'7'" 
t:::. 'J • ...). has a slot for every page of pageable virtual storage. 

allocates and releases page frames. 

The two indicators for page frame replacement are _._11_' E. ...... ..::_: .. _~ ..... !: ....... _' ____ _ 
,-. ,~ J''''''- ~.""-and I~ •.• · 'I/\~ (~s;: U I I 

If a page was referenced:but not changed it (is -E~ecessary to page out. 

Jops that cannot tolerate paging, run as ___ V_-= .......... R..o:.. ____ ____ 



SELF EVALUATION QUIZ 6 

Match the access methods with the descriptions: 

You may use multiple choices ... 

1. B 

II 
2. /i 

A set of sequential data sets 
with a directory. 

Can be on card, tape, or disk. 

3. @ D /= . Can be processed sequentially 
or directly. 

4. 1) ,(! f £ Must be on direct access. ., . 
5. IE 

6. ~ 

7. £ 

8. ·0 

9. E 

10: E 

Has Distributed free space. 

_ Uses randomizing technique to 
establish address of record 

Reclaims space from deleted 
records. 

Additions may cause records to 
go into overflow. 

Provides mu Itiple levels of 
data security. 

Keeps its keys in compressed 

format. 

A. Sequential 

B. Partitioned 

c. Direct 

D. Index Sequentiai 

E. Virtual 



SELF EVALUATION QUIZ 7 

1. Fill in the blanks: 

f"nI\JlDII r::o • 
"''''''VII l~~n 

osr· LINKAGE 

~-~:_E_D_IT_O_R __ ~ 

2.' Which of the above module types is executable? _J--c>A.IJ-.......~_. ___ _ 

3. A ~1~i!i!. i.';f!!!1'~~~__ program can be used by many tasks at 
the save time. 

4. The LJlJf.It<.& t;1) mrL produces load modules that must be loaded into 
storage; the LaIf{)(9t produces executable code in storage. 

5. The ::rD~ card identifies the job, the [6X<;;C 
identifi~s the program to be executed, and the ___ 'D_I> ________ _ 
card descri bes the data set. 

6. A .~ is a precoded set of JC L that can be reset and 
modified for program execution. 

7. manipulates collections of data and system 
control information. 

8. rp ~ Ser l.1fL. manipulates partitioned, sequential, or indexed-

sequential data sets. 

9. _ J2N~f' 0,\,<" 
. system. 

operates outside and in support of the operating 

~. ~~(~q~j~s~~!~.'§2,~9~~ __ maintains catalog for VSAM. 

,~5J-1f::nI 
5~, 



SELF EVALUATION QUIZ 8 . 

1. An installation would perform a :5)1S. GE:.~ly'. 
system to meet their requ irements. 

to tai lor an OS/VS 

2. VS1 can have ___ ;:_~ ____ problem program partitions. 

3. Job __ G_'-A._.-::J_~!.,..)_<~_-:S ___ are used to separate jobs by their characteristics. 

4. Minimum partition size in VS1 is 

5. . Card input and printer output is placed on :s ),,:i/, 5 yo)' r':';;~'-
~-"""-'~- .. -' ',', 

6. The output writer can start to print the output at (End of Job Step ( End of Job):) 
./' 

~ .-Jf!#f'."'~ 

7.' At I# PL. time: the operator can modify system parameters for 
the day. 


