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OS/VS VSAM FOR SYSTEM PltOGIlAMMERS IAJ7541 
o.n.deiI: Four days 

A.41I".ee: Pcnonnet performing the fU"(':1100<; of VSAM syslenl 

prop:ramming. Implementalion and desl@-n. 

I~" .........: Knowledge of IBM direct access devices and 
VSAM coding. Allendees should have a knowled(l:c of the ... ariou~ 
data set formats supponed by VSAM and how they arc defined. They 
should also understand the various methods of al:cessin(l, dala and 
have a familiarity with (he basic functions of YSAM Access Method 
Services. This knowledge may have been ohtained by completion of 
the course DASD Data Management (H37201 Of VSAM Coding 
(A3750) or VSAM ISP's or equivalcnl experience 

~eT...:V.s 

Coene Anlrac': This course i'i intended 10 build upon the students' 
know1edse of VSAM to a level at which they. as system pro(l!rammers 
can efficiently install and implemenl VSAM. The siudeni should 
become familiar with the VSAM ,alatoll !lilru..:lure and ust'". and be 
able to define and mainlain the Master and ll<;er calalu(I!s. In addition 
to definin, a dala set. Ihe studenl should hecurne familiar with 
derining Allernate Indexes and Paths and ho ...... 10 access the data using 
Allernale Indexes. The student should become knowledJl:eahle in 
catalog and data set recovcry. incJudln(l! the usc of the catalo(l! 
recover)' area. Thc studenr should be able 10 fully utdize VSAM 
Acccss Method Services and be able 10 select .-hose VSAM options 
and processing techniques which will providc fur pro~r utilization of 
VSAM. They will be {liven a fum:l10nal ovcrvlCw of VSAM control 
blocks and be able to desl(l!n a VSAM data "iel for hellcr ulllizahon of 
space, ponability and performance. How 10 proteci calalo!!,,, and data 
sets will also be covered. Throughout Ihe cou~ 'iuttp:estcd "ilandards 
for US'"8 VSAM Will be prescnted 10 as.!>lst easier implel1lcnlatlOn and 
U1C of VSAM Thi.. ,nurse i .. for Iho\t> U'ilnR OS/MVS OS/VS2 
R.i••", i. and OS/VS I. 

c..... <Ajedhn: Upon I.:ompletion of 11115 course the 'iotudent should be 
able 10: 

Create and maintain Master and User Catalogs. 
2. 	 Calculate space required for Catalogs and Data Seh 
3. 	 Cile catalog and data set recovery methods and lechniques. 
4. 	 Slate the relationships bet ......een define options and their effect on 

optimization including the impact of control !O,erval and control 
area sizes 

s. 	 Interpel an Access Method Servins print listing of a VSAM 
catalog. 

6. 	 Identify those factors and standards necessary to succ~ssfully 
imHall and uSC' VSAM 

7. 	 Ulilize Ihe security and integrity fealures of VSAM. 
8. 	 Slate the requiremC'flls necessary 10 ",roperly utilize thc'sharjn~ 

capabilities of VSAM bet ......een. Jobs. Systems. and Suhtasks. 
Stale the ditrerences of VSAM In MVS. 

10. 	 Define and usc Alternate Index capabilil)'. 

C_T.....: 

VSAM Catalogs 
Recovering VSAM Catalogs and Data Sets 
VSAM Data Set OptimizatIOn Considerations 
Securit)' and IntcBriry 
Special Processing 
VSAM Sharing 
Access Methods ServlCe\ • throuRhout 'he cour!.C where appropriate. 
MVS Considcrations 
Alternate Indexes 

C.....er [lerdM',: To provide the !iludenl wilh experience in: (I) 
[.>folinin. and acce,.,;na II data .t wilh Altemale l",du.e5 .nd Paths. 
(2) ~coyel'}' of a da.a tel. lJ'Iinl Acns Method ScrviCN 

VSAM OBJECTIVES 

IMPROVED PERFORMANCE 

SINGLE ACCESS METHOD FOR PROCESSING MODES 

CROSS SYSTEM COMPATIBILITY (DOS-OS) 

NEW DATA ORGANIZATION 

SIMPLE TO USE JCL 

ALL DATA SETS MUST BE CATALOGED 

IMPROVED RELIABILITY 

VSAM SUPPORTED BY VS PROGRAM PRODUCTS (DOS/OS) 

CONVERSION WITH ISAM INTERFACE 

H.l.l 

H.l.2 

http:l",du.e5
http:A.41I".ee
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VSAM FEATURES AND BENEFITS 


• DATA SECUR ITY 

• DATA INTEGRITY 

PHYSICAL RECORD MOVEMENT MINIMIZED 

SOFTWARE EOF 

• DEVICE INDEPENDENCE WITH CI/CA TYPE OF DATA STRUCTURE 

• DECREASED FILE REORGANIZATION 

• ERROR RETURN CODES INSTEAD OF ABENDS 

• 	 TYPES OF ACCESS 

KEY 

ADDRESS - (RBA) 


CONTROL INTERVAL - CI (RBA) 


RELATIVE RECORD NUMBER 


• 	 DATA PORTABILITY BETWEEN SYSTEMS 

OSIVS - DOSIVS 

H.l.3 

REVIEW OF VSAM DATA ORGANIZATION 

THREE TYPES OF DATA SETS 

• KSDS KEY SEQUENTIAL DATA SET 

2 SEPARATE VSAM COMPONENTS DATA AND 
INDEX ACCESS BY KEY OR ADDRESS 

DISTRIBUTED FREE SPACE CI AND CA 

RECORDS ARE PHYSICALLY MOVED AND DELETED 

• 	 ESDS ENTRY SEQUENCE DATA SET 


DATA COMPONENT ONLY NO KEYS OR INDEX 


ACCESS BY ADDRESS 


ADDITIONS ADDED TO END OF THE DATA SET 


RECORDS ARE NOT MOVED OR DELETED 


• 	 RELATIVE RECORD DATA SET 


FIXED LENGTH RECORDS ONLY 


VIEWED AS A STRING OF SLOTS 


ACCESS IS BY RELATIVE RECORD NUMBER 


ADDITIONS ARE TO EMPTY SLOTS 


DELETIONS MARK A SLOT AS EMPTY 


RECORDS ARE NOT MOVED 


NO FREE 	 SPACE 

EACH CI 	 CONTAINS THE SAME NUMBER OF SLOTS H.l.4 
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Control Interval 

• Unit of transmission between virtual storage and DASD . 

• Length 	is system-determined. 

User can request a specific length. 

Example 100 100 100 150 
_ Bytes Bytes Bytes Bytes 

H.1.5 

CONTROL AREA SIZE 

IF ALLOCATION IS BY: 

CYL: TRACKS PER CYL 

TRACKS: MIN (PRIMARY,SECONDARY) 

RECORDS: MIN (PRIMARY,SECONDARY) 

H.l.6 
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CONTROL INTERVAL SIZE 

• DATA COMPONENT 

UP TO 8K 

OVER 8K 

MAXIMUM 

- MULTIPLE OF 512 

- MULTIPLE OF 2048 

- 32768 

• INDEX COMPONENT 

512, 1024, 2048, 4096 (3330 AND 3340 ONLY) 

( / I ' 

H.1.7 

CI/PHYSICAL BLOCK RELATIONSHIPS 

• PHYSICAL BLOCK SIZES VSAM USES: 

512, 1024, 2048, 4096 


4096 IS INVALID FOR 2314 


NUMBER OF CONTROL INTERVAL PHYSICAL BLOCK 
SIZE BLOCKS/CI 

1024 1024 

SIZE 

1 


2048 2048 
 1 


3072 1024 
 3 


3584 512 
 7 

1 
4096 


4096 

2

2048 
(2314) 

6144 2048 3 

H.1.8 
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PHYSICAL BLOCK - DASD CAPACITY 

2314 3330 3340 3350 3330 COMPo 
ON 3350 

BLOCKSIZE 

RECDS 
PER TRK 

& 
UTiL 

RECDS 
PER TRK 

& 
UTIL 

RECDS 
PER TRK 

& 
UTIL 

REeDS 
PER TRK 

& 
UTIL 

RECDS 
PER TRK 

& 
UTiL 

512 11 77 20 79 12 74 27 72 20 79 

1024 6 84 11 86 7 B6 15 80 11 86 

2048 3 84 6 94 3 74 8 86 6 94 

4096 1 56 3 94 2 98 4 86 3 94 

which is why 
VSAM doesn't 
use it! 

index Structure 

Ind .. 

Control 
Areo 

Free Spoce ~ 

13000 113500 I 14000 Free ~ 

Control 
Area 

1 14021 1 14023 1 

1 23456 1 23500 

14024 1 14028 1 

23525 1 23630 

Free 

Free 

f$] 

~ 

Free Spoce ~ 
H.l.l0 

H.1.9 
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INDEX RECORD FORMAT 

-. 
S S 

E E 


HEADER FREE FREE C E E E E C E E E E C 
PTR* PTR* T N N N N T N N N N R I 

I T T T T I T T T T D D 
0 R R R R 0 R R R R F F 
N Y Y Y Y N Y Y Y Y 

J 

*EXISTS ONLY IN SEQUENCE SET RECORDS 

H.l.ll 

-
INDEX ENTRY 

Total Length 
of 3 Fields 
is in Header 

A. 

(V) (1 ) (1 ) (1-3) 

IKey 
F L Pointer 

f~----------'ndex Entry --------~~.I 

H.l.12 
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# OF INDEX ENTRIES PER CI SIZE 

58 

120 
248 

502 

512 
1024 
2048 

4096 

H.1.13 

VSAM FEATURES AND BENEFITS 


ACCESS METHOD SERVICES 


CHARACTERISTICS 

DATA SET UTILITY 

INTERFACE TO VSAM AND THE CATALOG 

INVOKED BY 

JCL 

TSO TERMINAL 

H1.14 
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ACCESS METHOD SERVICES 

The following is a coding example of invoking Access Method Services -. 
within the program. This example is a LISTCAT ALL command. 

I/ST!P1 	 EXEC lSflFCLG 
/IASfI.SYSIN DO * 
eSECT 	 STAB'f 

SIVE (14,12) 
BAtR 12,0 
USING *,12 
tl 11,SIY! 
5'; 13,SAVB+4 
S! 11,8 (13) 
LB 13,11 
LIllI BP·IDCA"S,PIRA"=(OiTIOI,DDIAflB,P1G!,IOLIS!),'~1 
L 13,SA91+4 
BITUBI (111,12),BC=0 

II.OOT 	 SAVE (14,12) I/O BOUTINE 
BALB 10,0 
USING *,10 
Sf 13,SVI12+4 
LA 11,SAV12 
ST 11,8 (13) 
LI 13,11 
L 3,11(1) 	 BEG3 - PTR 1/0 FLAGS 
51 11,11~ 	 IC 11,0 (3) RIG4 - CODE IIDICATIIG OPERATIO. 
C 4,=P'8' TEST CODE 8 - GIT 
BI! OPIICLOS 

51 	 lOP BND 

"VI SlI+l,I'fO' SET SWITCH POB SECORD GET 

L 6,8(1) BBG6 - PTR I/O IJPOB8AtIOI 

flVC 0(4,6,,=I(C08f1IID) PTB RECOBD TO I/O IIPO 

flVC 4(4,6) ,::P'80' RECOBD LENGTH TC I/O IIPO 

L 13,SI'E2+4 

BETURI ( 14, 12) , BC =0 


BID L 13,SIVI2+4 SECOND TIflE - END OP DATA 

REtUllf (14,12),RC::4 


O'!ICtOS L 13,SIVI2+4 RETURI If OPEN/CtOSE 

RETURN (14,12),RC=0 


Sl'E DC 18P'0' 

5'112 DC 18P'0' 

OPTIO! DC IP 0' 

DDIIlfl! DC H'O' 

PAGB DC H'O' 

IOLIS7 DC P'1' 


DC I (DDCARD) 

DC A (IN ROUT) 

'CC plOt 

CO!!UJD DC CL80'LISTC ALL' 
DDCIRD DC CL10'DDSYSIN' 

EIDl.- //GO.SYSPRIIT DD SYSOUT=I 
IIGO.STEPCAT DD DSN=OSYS.YSAflUCAT,DISP=SHR 
//GO.SYSUDOflF DD SISOUT=I 

H 1.15 
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ALTERNATE INDEXES 

• ABILITY 	 TO ACCESS A KSDS BY A KEY OTHER THAN THE PRIME KEY 

EXAMPLE: 	 PAYROLL FILE BY NAME, EMPLOYEE SERIAL NUMBER, OR 

DEPARTMENT NUMBER 

• ABILITY 	 TO ACCESS AN ESDS BY KEY 

• ABILITY 	 TO INDEX ON A NON·UNIQUE KEY FIELD· 

• ABILITY 	 TO HAVE MULTIPLE PATHS TO A DATA SET 

H.2.1 

, I I I I I 


I 323<' I i\lEWTON I 1241 I ADAMS I KINNI Y 11'1. I 1'( 
~ 
I I I i I I ~ /\ I r f HNt, I f INflE X 


I I I [)AI/\ HlUJImS 


I 4711 I SIEGEL I PRICF 
 ;ARN()lll!~
I I I 


I I 


1
~ 	 ...."'I r:.. 

,\'R I( ,til PHICE KINNfY PI~ leI F INDEX 
0;> 111 1)0 

J 	 J 
..... 

I I I 	 I I I I 
 ~ I 

ADAMSll I I 	3247 I ARNOLD: 471 i : K 11\J~!f' Y I ·~.!4 7 I 


Pf1I~.1EI ~ .. i 	 I I I /,;: 

[)t\TA• I I I 	 I I I I 


NEW roN I I 323~ I f'l T I YI.,I :\)·11 I 1'1{ II .1 I ·171 I : ~ BAS, 


I I I I 
I ~
• 	

I 

I 


I
• 	 I
I 


SIEGEL I 14111 I WRIG!i I I I .,'!~(J II 

I I I I 	 H.2.2
-- I 
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Al TERNATE INDEX RECORD FORMAT -. 
1=, I POINTER NU\'BE R OF 


LENGTH POINTERS LENGTH OF I \ \ I 
 1m TIJOALTERNATElJLTERWNATE 1 • • • POINTER N POINTERI 	B,V,~,l.. 
'I 

,1 ilyh" 1/ IIVI." I KEy I\.Ev 


'lilY It' \ 


L-____~L-------L-----------i-------

/' 

o 	 RBA pO'''l.'' 

:b.w CIU'5It" '\ ESDSI . 


'c, 	

-"1 • prime key po.nlen 
')u»,. clustt' ., KSOSJ 

:/ 

H.2.3 

PATH CONCEPT 

• 	 PATH IS VEHICLE FOR 

ACCESS VIA ALTERNATE KEY 

ALTERNATE INDEX 1 ALTERNATE INDEX 2 • PATH CONSISTS OF BASE 
FI LE·ID=AIXl FILE·ID=AIX2 CLUSTER AND, OPTIONALLY, 

AN ALTERNATE INDEX 

• 	 MULTIPLE PATHS FOR SAME 

ALTERNATE INDEX OR 

FOR BASE CLUSTER 
PATH 


FILE·ID 


AIX2 


index { 


PATH 

FILE·IO 
AIXl 

..... ---------
RELEASE 1 CLUSTER 

F I LE·IO=BASE 

H.2.4 
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THE UPGRADE SET 

BASE 
CLUSTER 

ALTERNATE INDEX 3 

UPGRADE SET 

AUTOMATIC UPGRADE 

• 	 FOR MEMBERS OF UPGRADE SET 

• 	 IF BASE CLUSTER OPENED DIRECTLY OR VIA UPDATE PATH 

• 	 NEW POINTERS ARE ADDED TO END OF POINTER SET OF ALTERNATE 

INDEX RECORD (ARRIVAL·TIME ORDER) 

• 	 ALTERNATE KEYS EXCEPT THE KEY OF REFERENCE MAY BE CHANGED 

• 	 UPDATES OR INSERTS FAIL IF THEY PRODUCE A NON·UNIQUE KEY FOR A 

UNIQUEKEY MEMBER OF THE UPGRADE SET 

H.2.5 

H.2.6 
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STEPS FOR LOADING AN ALTERNATE INDEX --.. 

1. DEFINE THE ALTERNATE INDEX 

2. EXTRACT ALTERNATE KEYS & POINTERS 

3. ORDER KEYS & POINTERS BY ALTERNATE KEY SEQUENCE 

4. BUILD ALTERNATE INDEX RECORDS 

5. BUILD ALTERNATE INDEX AS A KSDS 

H.2.7 -
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DEFINING AN ALTERNATE INDEX 

ACCESS METHOD SERVICES 

DEFINE ALTERNATEINDEX 

(R ELATE (entryname [/passwordl ) 

[UPGRADE I NOUPGRADE] 

[UNIQUEKEY I NONUNIOUEKEY] SAME AS FOR KSDS CLUSTER LEVEL, 

• BUT YOU CANNOT SPECIFY 

INDEXED, { SPANNED INONSPANNED } · .. 
• KEYS APPLIES TO ALTERNATE KEY. 

[DATA 


[UNIOUEKEY I NONUNIOUEKEY] 


• SAME AS FOR KSDS DATA LEVEL, 


BUT YOU CANNOT SPECIFY { SPANNED I· .. 
• NONSPANNED}. KEYS APPLIES TO 

ALTERNATE KEY. 

[INDEX 

• 
SAME AS FOR KSDS INDEX LEVEL· .. 

• 

H.2.8 
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DEFINE ALTERNATE INDEX 

DEFINE ALTERNATEINDEX 	 (NAME (DEPT.NUMBER.AIX.PAYROLL) _ 

RELATE (PAYROLLIMASTERPW) 

VOLUMES (AIX001 AIXOO'2) 

UPGRADE) 

DATA 	 (NAME (DEPT.NUMBER.DATA)

CYLINDERS (5 5) 

RECORDSIZE (200 4046) 

KEYS (7 65) 

NONUNIQUEKEY) 

INDEX 	 (NAME (DEPT.NUMBER.INDEX) 

IMBED 

CYLINDERS (2 1)) 

H.2.9 

DEFINING A PATH 

ACCESS METHOD 	 SERVICES 

DEFINE PATH 	 (NAME (name) 


PATHENTRY (entryname [/password) ) 


[MODE L (entry name [/password) 


[catname [/password] [dname]))] 

[FILE (dname)] 

(UPDATE I NOUPDATE] 

[protection parameters] 

[CATALOG(catname[/password] [dname])] 

H.2.10 
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DEFINE PATH 

DEFINE PATH (NAME (DEPT.NUMBER.PATH.PAYROLl) ~. 

PATHENTRY (DEPT.NUMBER.AIX.PAYROLL) 

UPDATE) 

LOADING 	 ALTERNATE INDEXES 

ACCESS METHOD SERVICES 

BLDINDEX 	 INFILE (dname [/password]) 


OUTF I LE (dname [/password] ... ) 


[EXTERNALSORT ·1 INTERNALSORT] 


[WORKFILES (dnamel dname2)] 


[CATALOG (catname [/password])] 

DEFAULT WORKFILES: IDCUT1, IDCUT2 

H.2.11 

H.2.12 
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BLDINDEX 

BLDINDEX 	 INFILE (base cluster name/master password) 

OUT FILE (alte rnate index name) 

WORKFILES (sortwrkl sortwrk2) 
/, 

h 	 f 
I 

PROCESSING AN ALTERNATE INDEX AS A KSDS 

H.2.13 

OPEN ACBI 

ACBI 

11001 

ACB 

DO 

OPEN 

DDNAME=DDI 

OSNAME = alternate index name, DISP = SHR 

ACB2 

ACB2 

I !DOl 

ACA 

DO 

DDNAMF: 111l7, MACflr IAI\, ()I' I . liST, 

DSNAME = path name, msp = SHR 

H.2.14 
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PROCESSING ON A PATH LEVEL 

OPEN ACEl 

ACBI ACB DDNAME=DD1, MACRF:::OUT 

DDI DD DS:-J= path name, DISP=SHR 

ACCESSING THROUGH A PATH 

IF 	PATHENTRY IS ALTERNATE INDEX THEN 

• 	 KEYED PROCESSING AS FOR KSDS 

• 	 ALTERNATE KEY ASSOCIATED WITH PATHENTRY 


AIX IS KEY OF REFERENCE 


• 	 HOWEVER, 


C KEY OF REFERENCE AND PRIME KEY 


CANNOT BE CHANGED 


lJ LIMITATIONS IMPOSED BY BASE CLUSTER 


APPLY: 


NO ERASE IF BASE CLUSTER AN ESDS. 


NO UPDATE WITH LENGTH CHANGE IF 


BASE CLUSTER AN ESDS, 


INSERTS GO TO END OF ESOS. 

IF PATHENTRY IS BASE CLUSTER THEN 

• 	 SAME AS FOR BASE CLUSTER 

H.2.16 

H.2.15 



HANDLING OF NON-UNIQUE KEYS 

ALTERNATE INDEX 
RECORD 

BASE CLUSTER 
DATA COMPONENT 

I 
ADAMstJl 

free 
space 

POI NT positions to first "non-unique" of alternate index record (ADAMStJl 

GET skip-sequential or direct retrieves first "non·unique" as indicated in 

alternate index record (ADAMStJ) 

GET sequential retrieves "non-uniques" in order indicated in alternate 

index record (ADAMStJ, PETTYtJ, KINNEY) 

H_2.17 

ALTERNATE INDEX 
RESTRICTIONS 

• NO ALTERNATE INDEXES FOR RELATIVE RECORD DATA SETS - I,. 

• FOR SPANNED RECORDS, ALL KEYS MUST BE WITHIN FIRST SEGMENT 

• LENGTH OF ALTERNATE KEYS MUST NOT EXCEED 255 - ~ I" , 
'i • BASE CLUSTER MUST NOT BE EMPTY FOR BLDINDEX 

\. UPGRADE DONE ONLY FOR NON·EMPTY ALTERNATE INDEXES 

H_2.18 



LOCATING MASTER CATALOG 


VS1 SYSCTLG VS2 SYS1.NUCLEUS 


'\ / 


Fl DSCB STARTS Z999999 OR 
6 (VS1) 

VSAM INTEGRITY 

F4 oseB - OWNERSHIP BIT FOR VOLUME OFFSET X'54 

F1 DSCB - OSIVS PROTECT BITS ALWAYS ON X'SD' 

H.3.1 

H.3.2 
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VOLUME CONTAINING A VSAM CATALOG 

VSAM 

DATlX SPACE 

r---l'~I 

LOV\! KEY RANC:;[ VSAM CA r /\LClG 

INDEX 

HIGH KEY RANGE _~' 

H.3.3 

VSAM CATALOG 

IrmEY 

'~--... D, :;E T 

-.--.'------~ 
[O11OO1111l 

KEY 11:1,·· 

X'OO' l 

f~oo~rTJx;; 
\ I ..-~-- 'ill. _, ____--

X'JF' 

X.JO' 
HIGH KEY 

\ 

\ 
i _ _ _______~ 

Hi\NG! §,!, _l'~J
(IHUlNI,r,a ---~ ENTRIESI 


X F F' l.-....______ ,~___ _ 


I) 1\ I ,\ 


IJ. ';1 1 


H.3.4 

'"iO! x /iAJ A 
PEL.1 TI(lt',.. .',fJlPS 

LO\': KEY R:"JG[ 

lei ENTRIESI 
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Self-Defining Catalog Records 

• Located by Pre-Defined Physical Location 

• Formats Same as Object Definition Records 

• Record Contents 

CI0 - Data Portion Descriptor 
Cil - Index Portion Descriptor 
C12- Cluster Descriptor 
C13- Catalog Control Record - CI Allocation Data 
C14- Extension of CI 1 - High Level Index Extents 
C15- Extension of CI (3 - Low Address Data Extents 
C16- Extension of CI 1 - Low Address Sequence Set 
C17- Extension of CI (3 - High Address Data Extents 
C18- Extension of CI 1 - High Address Sequence Set 
C19- This Volume Space Allocation Descriptor 
CIA Extension of CI 9 - This Volume's Bit Map 
Cl n- Extension of CI 9 - As Many as Required 

H 3.5 

LOW KEY RANGE RECORD FORMAT 

.. ----,-.---r-c 
0 


HORll U FIELD FIE LD FIELD FIELDS FIELDS 


PTR N 
 P1 RS PTRS PTRS 

T I 
5 / \ 

........----. 

f II I \) VI It 11(,1\\// POINT. H 

-
I X II N',ION 
. - - ......... 

00 DISP CODE SEO= CI= CODE "a]
o 3 a 2 3 4 

CODES AMOSS f HACK AllOCA IIUN 

.. ASSOCIATION b UAfA SPACE INFO 


3 - VOLUME INFO 8 - DATA SET DIRECTORY 


4 - PASSWORD 

H.3.6 



CATALOG STORAGE ESTIMATE WORKSHEET 


2314 3330 3340 3350 

NUMllER OF EN1RIES FUF1 CATALUG 14 15 15 15 

2 NUMBER OF ENTRIES 

RANGE (SEE TABLE) 

REQUIRED FOR LOW KEY 

3. TOTAL 

4 NUME:3ER OF CIS FOR HIGH KEY RANGE 

G) 
10 (ROUND HIGH) 

5 TOTAL NUMBER OF CIS REQUIRED 

0+0 
6 NUMBER OF TRACKS 

(RQUND HIGH) 

REQUI RED FOR DATA 

7 

NO. OF Cis/TRACK" 

'11 FOR 2314.20 FOR 3330, 12 FOR 3340,27 FOR 3350 

NUMBER OF TRACKS FOR IMBED SEQUENCE SET 

(ROUND HIGH) 

--.., 

11 

• '4 FOR 2314. 2 FOR 3330,4 FOR 3340,2 FOR 3350 

8. 

9. 

TOTAL NUMBER OF TRACKS FOR DATA AND 

SEQUENCE SET. 

0+0 
ROUND UP ® TO MULTIPLE OF CA SIZE 11 

11 IS 5 FOR 2314, 3 FOR 3330, 5 FOR 3340, 3 FOR 3350 

10 NUMBER OF TRACKS FOR INDEX SET 5 3 5 3 

11. TOTAL NUMBER OF TRACKS FOR 

DATA AND INDEX SET @ + @ 

H.3.7 



CATALOG STORAGE 

LINE 2 OF WORKSHEET 


NUMBER OF ENTRIES REOUIRED FOR LOW KEY RANGE: 


NUMBER OF 

A. KSDS X 3 = 

B. ESDS X 2 = 
C. RHOS X 2 = 
D. PATHS X 1 = 
E. AIX X 3 = 

F. UPGRADE X 1 

G. NONVSAM X 1 = 

H. VOL X (3+n)' = 

TOTAL NUMBER OF ENTRIES 


(LINE 2) 


n

"n=O FOR 2314/2319 


n=1 FOR 3330/3340 


co 3 FOR 3350/3330·11 


CATALOG RECOVERY 

• 	 ABILITY TO DUPLICATE CATALOG INFORMATION AT DECENTRALIZED 

PLACES 

• 	 A SET OF ACCESS METHOD SERVICES COMMANDS EASING THE 

RECOVERY FROM THE LOSS OF CATALOG INF-ORMATION 

H:.l.9 

H.3.8 



VTOC 

/' 
/ 

~-
CATALOG 

ENTRY 

e\.: 

/' 
/' 

/' 

' --

VTOC _ 

RECOVERABLE CATALOGS 

ENTRY 

ENTRY 

,I ENTRY 

VOLUME CRA WHICH WILL CONTAIN THE 
DUPLICATE CATALOG RECORDS 

/!\~~ALTERNATE INDEX PATH CLUSTER SPACE MASTER CATALOG USER CATALOG 

/ / \ \ \RECOVERY VOLUME RECOVERY VOLUME OWNING NONE MASTER CATALOGOF BASE CLUSTER VOLUME OF SPACE VOLUME
BASE CLUSTER 

/~
KSDS E5DS RRDS 

/ \ ~ 

FIRST INDEX FIRST DATA FIRST DATA 

VOLUME VOLUME VOLUME 

/l3.11 

t.l 

H.3.10 



CATALOG RECOVERY AREA (CRA) 

... 


DUPLICATED VOLUME RECORD 

• 	 SPACE USAGE MAP 

• 	 DATA SPACE DESCRIPTION 

• 	 DATA SET DIRECTORY 

DUPLICATED CATALOG RECORDS FOR 

OBJECTS FOR WHICH THIS VOLUME 

~ 	THE RECOVERY VOLUME 

,,' 

'> . 

j 

• I' .~. ,c

j , . 

!-' 
H.3.1:2 

i..t, 

ESTABLISHING A CATALOG RECOVERY AREA 

• 	 THE CATALOG RECOVERY AREA FOR A VOLUME IS 


ESTABLISHED AT THE TIME THE VOLUME ENTRY FOR 


THE VOLUME IS CREATED, I.E., WHEN THE VOLUME 


APPEARS FOR THE FIRST TIME IN THE VOLUMES OR 


ADDVOLUMES LIST OF AN ACCESS METHOD SERVICES 


COMMAND 


• 	 ONE CYLINDER OF THE FIRST SPACE ALLOCATION FOR 


A VOLUME IS SET ASIDE FOR THE CATALOG RECOVERY 


AREA 


, ~' 	 l J ',t· f ' " 

4) j),AJS, " ,{ 	 (c, 

, 
, 

"
, . 

I 
1 ' 
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MOUNTING 

ACTION 

DEFINE 

ALTER 

DELETE 

REQUIREMENTS WITH RECOVERABLE CATALOGS 

BLDINDEX, 
EXPORT, 

IMPORT, PRINT 

REPRO, VERIFY 

LlSTCAT 

VSAM 

PROGRAM 

OSNS 
ObtaIn 

"CATLG" 

SMF 

VOLUME MOUNT REQUIREMENTS 

ALL VOLUMES OF AN EVENTUAL VOLUMES 

LIST, RECOVERY VOLUME OF OBJECT 

BEING DEFINED 

ALL VOLUMES OF EVENTUAL ADDVOLUMES 

OR REMOVEVOLUMES LISTS, RECOVE RY 

VOLUME OF OBJECT BEING ALTERED 

ALL VOLUMES OF OBJECT BEING DELETED, 

RECOVERY VOLUME OF OBJECT BEING 

DELETED 

ALL VOLUMES REQUIRED FOR NON

RECOVERABLE CATALOG, RECOVERY 

VOLUMES or OBJECTS BEING PROCESSED 

SAME AS FOR NON-RECOVERABLE CATALOG 

ALL VOLUMES REQUIRED FOR NON

RECOVERABLE CATALOG, RECOVERY 

VOLUMES OF OBJECTS BEING PROCESSED 

Catalog Inlerfaces 

VSAM 
AMS OP I CL I EOV 

"DefIne" 

"Aller" 

"Oe"lele" 
"List" "CATLG"9 

SVC 32 
OADSM 

SVC 32 
Extend 

C.lIlog 
Management SVC 29 

Scr.tch 
SVC 83 

SVCJO 
Ren.m. 

Get Put 

... 


OSNS 
Scheduler 

~'_'LOC_""--,' 

WTP 

VSAM 

C.I.IIOV 

H 315L:J 

H.314 
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.. 'r>' 

FOUR LEVELS OF PROTECTJON 

MASTER LEVEL 

CONTROL LEVEL 

UPDATE LEVEL 

READ LEVEL 

H.4.1 

ENTRY HIERARCHY 

CLUSTER - HIGHEST LEVEL 


DATA/INDEX - SAME LEVEL 


H.4.2 



• 


ONLY READ LEVEL PASSWORD SPECIFIED 

READPW(ALLOW) 

RESULTS IN: 

MASTER PASSWORD ALLOW 

CONTROL PASSWORD ALLOW 

UPDATE PASSWORD ALLOW 

READ PASSWORD ALLOW 

READ AND CONTROL PASSWORD SPECIFIED 

READPW(ALLOW) 

CONTROLPW(ALLOWIT) 

RESULTS: 

MASTER PASSWORD ALLO\NIT 


CONTROL PASSWORD ALLOWIT 


UPDATE PASSWORD not specified 


READ PASSWORD 
 ALLOW 

Ii .4.4 

H.4.3 



, 

• 

AUTHORIZATION PARAMETER 

AUTHORIZATION (ENTRYPOINT STRING) 

ENTRYPOINT IS THE ENTRY POINT OF YOUR ROUTINE ON 

SYS1.LlNKLIB. STRING IS YOUR OWN SECURITY INFORMA

TION UP TO 256 BYTES 

ABBR. AUTH (ENTRYPOINT STR ING) 

H.4.S 

PASSWORD PROTECTION EXAMPLE 1 

CATALOG PROTECTED AT THE MASTER LEVEL 

DEFINE CLUSTER (NAME(FILE1) 

MRPW(CM04) 

CTLPW(CC03) 

UPDPW(CU02) 

RDPW(CR01)· . 

DATA NAME (DATAl) 

MRPW(DM04) . 

CTLPW(DC03) 

UPDPW(DU02) 

RDPW(DR01) 

INDEX (NAME (INDEX 1) 

MRPW(lM04) 

CTLPW(lC03) 

UPDPW(IU02) 

RDPW(IR0111 

WHICH "N;!;WOIlIl (:;) I!;/I\H! III (lUII!IIJ IOH I III I (II I ()WIN(; 

a. 

b. 

c. 

10 UPDATE THE INDEX COMPON'=Nl ! 

TO UPDATE THE DATA COMPONENT I 

TO UPDATE THE DATA SET (FILElI I 

d. TO DELETE THE DATA SET (FILE1) I 
H.4.6 



1 

.. 


PASSWORD PROTECTION EXAMPLE 2 

'
DEFINE CLUSTER (NAME(FILE2) 

MRPW(null) . 

CTLPW(null) 

UPDPW(nulll 

RDPW(nulll 

DATA NAME(DATA2) 

MRPW(D2M04) 

CTLPWID2C031 

UPOPW(D2U02) 

RDPW(D2R01) 

INDEX (NAME(lNDEX2) 

MRPW(l2M04) 

CTLPW (12C03) 

LJPOPW( 12U07) 

RDPW(12R01) 

WHICH PASSWORD (5) IS/ARE REQUIRED TO DO THE FOLLOWING: 

a. UPDATE THE DATA COMPONENT (DATA2) ? 

b. READ THE INDEX COMPONENT (lNDEX2) ? 

c. READ THE DATA SET (FILE2) 

d. DELETE THE DATA SET (FILE2) 

(.,... H.4.7 
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VSAM INTEGRITY 


.. 


• CONTROL INFORMATION SECURITY 

• USE OF FREE SPACE 

• INDEX UPDATED ONLY ON SPLIT 

• SPLIT SEQUENCE CONTROL 

• SOFTWARE EOF 

• WRITE CHECK OPTION 

HS.l 

CONTROL INTERVAL SPLIT SEQUENCE 

1. 	 TARGET CI IS DIVIDED INTO TWO 


Cl's IN PRIMARY STORAGE 


2. 	 RECORD TO BE INSERTED IS PLACED 

IN THE PROPER CI IN PRIMARY 

STORAGE 

3. 	 NEW CI IS WRITTEN TO A SPARE CI 


IN THE GIVEN CA ON SECONDARY 


STORAGE 


4. 	 SEQUENCE SET RECORD IS UPDATED IN 


PRIMARY STORAGE AND WRITTEN TO 


SECONDARY STORAGE 


5. 	 UPDATED TARGET CI IS WRITTEN TO 


SECONDARY STORAGE 


H ~)2 
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SMF RECORDS 	AND VSAM 

TYPE 68 VSAM ENTRY RENAMED 


TYPE 63 VSAM ENTRY DEFINED 


TYPE 67 VSAM ENTRY DELETED 


TYPE 69 DATA SPACE DEFINED, DELETED 

OR EXTENDED 


TYPE 64 DATA SET CLOSED OR EOV 


TYPE 62 DATA SET OPENED 


H.5.3 

-
DATA & INDEX UPDATE (AMDSB) TIMESTAMP 

LAST )[ 

~D----- UPDATE' \~ 


CATALO L_----~ l TUESDAY) 


= --_-L [LAST l 
II =.=JUPDATE: 

lMONDAY.j 

TO CORRECT: 	 VERIFY 


OR 


UNLOAD, SORT, RELOAD 


III>" 
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DATA & INDEX CREATION TIMESTAMP 

(DATA ~ 
VOL001 CREATED 

L--------,l12/1 

(:~~~E:__,VOL002 

L--------'l12/1 r 
__---------(CREATED l ________~ 

D 12/1 


\.. J 

r----------rCREATED"--------~ 

12/1 
\.. j 

H.5.5 

VOLUME TIMESTAMPS 

l____ 
F4 

l 

H.~.G 



r 

REPAIR 

RESET 

BACKUP I RECOVERY CONSIDERATIONS 


.. 


• 	 NECESS ITY FOR BACKUP 

• 	 BACKUP 


- FREQUENCY 


- TI ME REOU IRED 


- EASE 


• 	 RECOVERY 


- POS SIBLE FREQUENCY 


- TI ME REQU IRED 


- EASE 


• 	 SECURITY 

• 	 INTEGRITY 

TYPES OF RECOVERY 

RESTORES ADDRESSABILITY AND ACCESS TO 

THE CURRENT VERSION OF THE DATA 

RESTORES ADDRESSABI LlTY AND ACCESS TO A 

PREVIOUS VERSION OF THE DATA 

H.Sfl 

H.S.7 



RECOVERY TOOLS 

NON·RECOVERABLE CATALOGS 

EXPORT/IMPORT 

REPRO 

IEHDASDR 

VERIFY 

RECOVERABLE CATALOGS-ADDITIONAL TOOLS 

EXPORTRA/IMPORTRA 

LISTCRA (COMPARE) 

ALTER (REMOVE VOLUMES) 

DELETE (FORCE) 

RESETCAT 

RlSET 

RE:SETIHEPAI R 

RESET 

REPAIR 

RESUIREPAI R 

ANALYSIS 

RE:SU!REPAIR 

RESET/REPAIR 

REPAIR 

H.59 

RECOVERY FACILITIES FOR VSAM 

ACCESS METHOD SERVICES 

• REPRO 

• EXPORT/IMPORT 

• VERI FY 

• EXPORTRA/IMPORTRA 

• LISTCRA 

• RESETCAT 


USER PROGRAM - JOURNAL 


SMF 


IEHDASDR 


HG In 



BACKUP I RECOVERY ALTERNATIVES 

• SPIN - OFF DATA SETS 

• USER WRITTEN PROGRAMS 

• REPRO 

• EXPORT I IMPORT 

• IEHDASDR 

H.511 

VSAM VOLUMES 

• A GIVEN VOLUME CAN BE OWNED 

ONE AND ONLY ONE CATALOG 

BY 

• OWNERSHIP INDICATED WHEN SPACE 

CANDIDATE VOLUME DEFINED 

FO RMA T 4 FLAG 

CATALOG VOLUME RECORD 

OR 

• RETURN OF 

DELETE 

DELETE 

VSAM VOLUMES 

DATA 

SPACE 

1\ " 1/ 
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PROBLEMS REQUIRING RECOVERY 

DATA SET NOT PROPERLY CLOSED 

• INCORRECT HIGH RBA IN CATALOG 

• INCOM PLETE WR IT[ TO DAS D 

• DUPLICATE DATA 

DATA SET INACCESSIBLE 

• DATA SET CANNOT BE OPENed 

• DATA SET COMPLETELY UNREADABLE 

• DATA SET PARTIALLY UNREADABLE 

UNUSABLE CATALOG 

• MANY VSAM DATA SETS CANNOT BE OPENed 

• THE CATALOG CANNOT BE OPENed 

• THE CATALOG VOLUME IS NOT USABLE 

H5.13 

COPY A CATALOG (MVS ONLY) 

-_ cJ;~ /.,: .. 1 ~\c,"" + '.' I ", I 


BEFORE COPYCAT / ",
r------------2 ~ -,,_/L_ 

i oVOL1 SOU::~SCAT i ,: ~A::~: CAT : 
(V) VOL 1 

I (V) VOLS II I (V) VOLT I 
I I IL ______________ ~ L ______ -1 

AFTE R COPYCAT 

r~--=--=--=====::::-~-----~l- ----, 
: I VOLl VOLS, VOLT I 
I I I I 
I ' I TARGET CAT , 

I SOURCE CAT (V) VOLT I 
I (V) VOLS , (V) VOLS 

I I (V) VOLl ~I--".l2U .<0.4 C/3 G 

I I I I J 

L!:- -= ===--=----=--=- -= =--=-~_____J 
HS14 

,.' ( .",'. 
'1/,. 
I - :: >,' ~. 

j ._'/ \" c 

I ~) 
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CATALOG RECOVERY AREA FUNCTIONS: 
ACCESS METHOD SERVICES 

LlSTCRA. 	 LISTS OlA Ol3JlCTS 

DUl\lPS CRA RECORDS 

Cm.!PARES CRA WITH CATALO(.i 

RE:St:TCI~T: 	 cm.'1PARES CRA AND CATALOG 

REBUILDS CATALOG FROM CRA 

EXPOHHlA 	 EXPORTS FILES USING CRA 

MULTIPLE FILES ON SINGLE MEDIUM 

IMPOR fRA 	 IMPORTS FILES FROM COpy 


CREATED BY EXPORTRA 


H 5.15 

------------------------------------------------------------------------------~....~----~~ 
CRA RECORD 	RELATIONSHIP k!'.. f~(.Ih' (I(l ? 

/,.' 

CATALOG CRA 

v 

100 

101 

j: ' 

/' 	 \ 

I / 	 ...CI 	 "... 
400 ( I) I eRA h~ll I - (I) 	 2511 

I HI A~;~;OClA liON 1HA r I~; INI Hf' CA r ALOe; I~; Nor IN rHE OlA. 

fHLHl. AHl NO PUINHH~) J()INI~JG CI\ 100,101 ANLJ L~)O IN IHt CHA 



t 

COMPARING OR LISTING THE CRA 

LlSTCAA COMMAND 

• 	 WITHOUT COMPARE Of'TION 

LISTS NAME, TYPE, AND VOLUMES Of ALL OUJtCTS 

"DEFINED" IN THE SPECIFIED CRA, OR 

- PRINTS ALL CRA RECORDS IN DUMP FORMAT 

• 	 WITH COMPARE OPTION 

- COMPARES CRA RECORDS WITh APPROPRIATE RECORDS 

OF A SPECIFIED CATALOG 

-	 LISTS OR DUMPS ALL NONMATCHING CRA ENTRIES AND 

THEIR EQUIVALENT IN THE SPECIFIED CATALOG 

LlsrCRA DUMP COMPARE 

THE 	 CRA RECORD IS ALWAYS USED AS 

THE BASE FOR COMPARISON 

CATRCD 	 II· . ·1 t @~ .............. ·IDSDIRl 1:::::riiNtt::~ttl 

~______:::::::::===" END ....~~ ...~~~ .• " 

"MISCOMPARE DATASET DIRECTORY" WILL ALWAYS BE 

ISSUED BECAUSE DSDIR2 COMPARES INCORRECTLY. 

EXAMPLE 2 

CHARCD 1,-,-1--,-I -Js_-. . ,_.=:--::---"'_tH....1.. ___. .._._.._._1L.....DS_D_,:_~D....L;[;;;;;.;j;;;;;.~':;;;;;.Zi=Or"""::r"""t.;;;;.J:d' 

CATRCD IL-..J...I~1""'@..LIS-'.-t..L18_t:L..'.._._._===--==__._.,"",~".._._ .. ,.1.D_S_D_IR_l""ILD_S_D_IR_2_---II 

TltE MfS~I\C;r I~;sur n MI\Y Bf "OTHF H" BF.Cl\lJSf 

1It I. DAII\SL I DIHlCIUHY FIHD CUMPAHI.:i CUHHlC1LY. 

H.5.17 

H.5.18 

mailto:1""'@..LIS-'.-t..L18_t:L


llSTCRA WITH COMPARE OPTION 

L1STCRA INFILE (CRA1 CRA2) 

COMPARE 

NAME 

MASTE RPW(MSTPW) 

CATALOG (USE R .CATALOG/UMSTPW UCAT) 

EXPORTING DATA BASED ON THE eRA 

EXPORTRA COMMAND 

• 	 USED TO RECOVER VSAM CATALOG ENTRIES AND DATA 


BY MEANS OF THE CATALOG RECOVERY AREA 


• 	 INFORMATION RECOVERED IS RECORDED ON A PORTABLE 


MEDIUM, MULTIPLE DATA SETS ON SINGLE PORTABLE 


MEDIUM 


• 	 SPECIFIABLE OBJECTS ALTEHN.A.TE INDE:XES, CLUSTERS, 


USER CATALOGS. NONVSAM 


• 	 PATHS ARE AUTOMATICALLY EXPORTED WITH PATH 


ENTRY CLUSTER 


• 	 Rf cnVFHY VOl UMF MlJ~;l IH MOUNTED 

H 5.20 

H.5.19 

http:ALTEHN.A.TE


EXPORT BY MEANS OF CRA 

//STEP1 EXEC PGM=IOCAMS 
//002 DO UNIT=(3330,2),AMP='AMORG',DISP=OLD,VOL=SER=(VOL02,VOL03) 
//DCRA1 DO UNIT=3330,VOL=SER=VOL01,AMP='AMORG' 
//OCRA2 DO UNIT=3330,VOL=SER=VOL02,AMP='AMORG' 
//OCRA3 DO UNIT=3330,VOL=SER=VOL03,AMP='AMORG' 
//OUTFILE DO UNIT=2400,VOL=SER=TAPE1,OSN=BACKUP 
//SYSPRINT DO SYSOUT=A 
//SYSIN DO. 

EXPORTRA CRA { { OCRA1 ENTRIES ({VSAM.CLUSTER ) ) ) 
{ DCRA2 ALL INFILE (002 ) ) 
( OCRA3 NONE ) ) 

OUTFILE (OUTFILE) 
MASTERPW(MASTER) 

IMPORTING DATA RECOVERED BY EXPORTRA 

IMPORTRA COMMAND 

• 	 USED TO IMPORT OBJECTS ON A PORTABLE MEDIUM CREATED 


BY EXPORTRA 


• 	 AUTOMATIC DEFINITION OF OB.IECTS ON PORTABLE MEDIUM 

• 	 ALREADY EXISTING OBJECTS ARE AUTOMATICALLY REPLACED 


BY OBJECTS ON PORTABLE MEDIUM 


• 	 RECOVERY VOLUME MUST BE MOUNTED 

H.5.21 

H.5.22 



IMPORTRA EXAMPLE 

IIIMP EXEC PGM=IDCAMS 


I II NDO DO DSN - EXPO RTflADA TASCTS,VOLSE R TAPE!, 


IIOUTDD DO DSN-ANYNAME.NOTIN,DISP OLD, 


II VOL SER (VUL1Il,VUL2:'2,V0L3:lJ),UNIT JJJO, 

II AMP='AMORG' 

IISYSPRINT DD SYSOUT ~A 

IISYSIN DO • 

IMPORTRA INFILE (INDD)

OUTFILE (OUTDD) 

H.523 

RESETCAT fILES 

A. CAT-TO-BE-AESET WURKFILE 

DfPIAtAI 

B. CAl -Tn !:Il fHsrT 

tj VSAM 
RRtJS 

WORKCAT 

C. CAl IU B~ l-nSET WOHK.FILE WORKCA 

-
H ~)24 

DEPT ACAT 

~ 
Vf.jAM 
RHOS 



RESETCAT LOGIC 

SIMPLIFIED REPLACE/INSERT/DELETE LOGIC 

ENTRY IN CRA Y Y N 

ENTRY IN CATALOG Y N Y 

REPLACE 

ENTf-lY -
IN 

CATALOG 

INSERT 


ENTRY 
 -
IN 

CATALOC; 

OaETE 

ENTRY 

IN 

CATALOG 

H5.25 

ASSOCIATION CHECK 

- MANY RECORDS IN THE VSAM CATAlOG CONTAINS CI 

NUMBERS TO OTHER CATALOG RECORDS. 

- FOR EXAMPLE: 

CLUSTER 

DATA 

VOLUME 

EXTENSION 

CI# 

\ 

- ALL CI#s IN THE RECORDS ARE CHECKED FOR CORRECT 

ASSOCIATION. 

H5.?6 



DATA SPACE ACCOUNTING 


FORMAT 1 

VOLUME RECORD 

SPACE CONSISTENCY CHECK 

• 	 FROM VOLUME RECORD SPACE HEADER BUILD A BIT MAP 

111111111111111111111 

• 	 FOR EVERY TRACK OCCUPIED BY 'DSA' ZERO OUT 
CORRESPONDING BIT 

11000011111111111111 
I I 

'DSA' 

• 	 DO THE SAME FOR 'DSB' 

'DSA' 

o 	0 0 0 0 0 000 0 1 1 111 

INDICATES SPACIO CLAIM 
IN CONFLICT 

'DSB' 

• 'DSB' WILL BE MARKED USUSABLE, B TRACKS FREED UP 

11000011111111111111 

FREED UP 	 H .5.28 

H.5.27 



RENAME EXAMPLE 

CATVOL ABCVOL 

BEFORE IC DS.XYZ I 
RESET: 

IA DS.XYZ I 

Af-TER !A DS.XYZ I 
RESET: 

C G.N. 

C G.N. 

G.N.~TXXXXXXX.VSAMDSET.DFDYYDDD.TYYYYYYY 

PROCEDURES TO TAKE BEFORE RESETCAT 

LlSTCAT ALL ON THE CATALOG TO BE RESET. 

LlSTVTOC ON ALL THE VOLUMES TO BE USED IN RESET. 

L1STCRA COMPARE DUMP SHOULD ALSO BE -:- AKEN. 

(OPTIONALLY, PRINT THE CATALOG AND LISTCRA 

SDUMP). 

THE CATALOG OR THE CATALOG VOLUME SHOULD BE 

BACKED UP. 


THE VOLUMES TO BE USED FOR RESET SHOULD BE 


DUMPED. 


H.5.29 

H.5.30 



PROCEDURES TO TAKE AFTER RESETCAT 

EXAMINE THE MESSAGES' 


LISTCAT ALL 


LISTCRA COMPARE ON THE RESET VOLUMES 


DATASETS MARKED NOTUSABLE7 


DELETE 


ENTRIES RENAMED? 


ALTER 


CHANGE JCL OF PROCESSING PROCRAMS 


H.S.31 

RESETCAT 	COMMAND 'RESETCAT 	 CATALOG ( CATNAME [DNAMEI 

CRAVOLUMES ((VOL';ER [DEVTYPEI)(. .) ... l/ 
CRAFILES ((DNAME {ALL INONE} )(. .)) 

[WORKFILE (DNAME): 


[WORKCAT (CATNAME)1 


[MASnf~pW (pASSWORD)] 


[IGNORE I NOIGNOREj 


H.!l32 



RESETCAT EXAMPLE 1 

//RESTOR EXE'C P(jM IDCAMS 

//STEPCAT DO f)SN -USERCAT,DISP SHH 

D[) DS~J Dff'TACAT,DISP -OLD/ / 

//DNAME D[) DSN UEPTACAT,DISP OLD 

UNI r 33JO,VUL SEH-MVOOI!:>,DISI' OLD,AMP AMOI1<;//WF DD 

UN IT~3330,VOL=SER=VOLOOl ,0 ISP=OLD,AMP~AMO RG/IVOL 1 DO 

UN IT=3330,VOL=SE R=VOL002,0 ISP=O LO ,AMP=AMO RG//VOL2 DO 


//SYSPRINT DO SYSOUT=A 


//SYSI N DO 

RESF:TCAT CATALOC; (DEPTACAT DNAME") • 

WORKCAT (USE:HCA1) WcmKI ILl (VVI-) , 

CRAFILES ((VOLl ALL) + 

(VOL2 ALL)) 

H533 

f 
I WHICH VOLUMES FOR RESETCAT? p (, 

{ ! '( ( 

MV0102 MV0103 -
- r,-

(1- , 

/ 
. ~ ) 

CRACRAPHeAT 

(down 
PH_KH PH KH

level) 
INDEX D/\ I i\ 

PH,KR 
DATA 

t 
( 

MISCOMPAREI 

I 
; .1.. 

( 

,, i 
. ~ , r i , \ ~- ..~ ;;.'\... , ' ~ . 

( , 

- ;::----, 
" .£,"€-j ~- «-/l 

',i ' 



RESETTING INTO A NEWLY DEFINED CATALOG ;:::::-----

CATVOL 
c 

BEFORE RESETCAT: 
PHCAT 

NONVSAM IN 

CRA OF CATALOG 

VOLUME 

CRA 

.( , 
CATVOL NEWVOL I 

!\IHn nrSFrCAT 

DAIA SPACE PHeAT 

I 
I 

I CRA 
CRA (A\NVSAMX,VOL 1 

H.535 

FORCED RELEASE or VOLUME OWNERSHIP 

• DE LETE FORCE L!\'c '. 
.... 

- SCRATCHES AND RETURNS NON-EMPTY VSAM DATA SPACES 

TO VTOC 

- RELEASES VOLUME OWNERSHIP 

- MARKS ALL CATALOG ENTRIES FOR VSAM DATA SETS OF 

RELEASED VOLUME AS UNUSABLE, ENTRIES ARE NOT DELETED 

\.~ 

H.536 
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ACflONS WHICH CAUSE MISMATCHES 

FROM A BACKUP CATALOG 

DEFINE I DELfT[ I EXTEND DATA SPACE 

- VOLUME ENTRY IN BACKUP CATALOG NO 

LONGER VAll D 

DEFINE I DELETE DATA SETS 

- VOLUME ENTRY IN BACKUP CATALOG NO 

LONGER VAll D 

- DATA SET ENTRIES (SOME) IN BACKUP 

CATALJG NO LONGER VALID 

DATA SET EXTEND VIA SUBALLOCATION 

• 	 VOLUME SPACE MAP IN BACKUP CATALOG 

NO LONGER VALID 

DATA SET ENTRY (ONE) IN BACKUP CATALOG 

NO LONGER VAll D 

H.5.37 



r- r- r
.. 

SAMPLE RECOVERY PROCEDURES 

DATA SET CANNOT BE OPENED 

LlSTCRA(COMPARE)/LiSTCAT

l 
LOCAL DAMAGE - NO VOLUME MISMATCH...----- 

RECOVERABLE CATALOG NON RECOVERABLE CATALOG 

l 
EXPORTRA IMPORT/REPRO


BACKUP CATALOG 

(ASSUMES COpy AVAI LABLE ~ 
FROM PREVIOUS EXPORT OR 

+ 
BACKUP VOLUME 

REPRO) 

IMPORTRA LISTVTOC - RESET 

- REPAIR + 

RESETCAT 


:I: 

w '"(Xl 

l 



(' r \(' 


• 

SAMPLE RECOVERY PROCEDURES 

DATA SET COMPLETELY UNREADABLE 


LISTCRA (COMPARE) / LISTCAT 


CATALOG DAMAGE ? 

~ 

NO 

! 
IMPORT/REPRO SEE PROCEDURE FOR DATA 

(ASSUMES BACKUP COpy SET CANNOT BE OPENED 
AVAILABLE) 

RESET 
:; 

;:; 



r r r 

., 

SAMPLE RECOVERY PROCEDURES 

DATA SET PARTIAllY UNREADABLE 

RECOVERABLE CATALOG NONRECOVERABLE CATALOG 

LlSTCRA - (COMPARE) SMF RECORDS 

CATALOG INDICATES MORE EXTENTS THAN IN 

DATA SET? ------ ,
YES NO YES 

I~ ~ l 
EXPORTRA BACKUP DATA RECOVERY IMPORT/REPRO.

I CATALOG (ASSUMES BACKUP COPY) 

IMPOtTRA ~ 
BACKUP VOlUM E 

~ 
llSTVTOC 

~ 
RESETCAT 

J: 
in 
~ 

) ~ 
~: .,... 



- --------
---

-----

" 	 ('- )('
.. 


SAMPLE RECOVERY PROCEDURES 

UNUSABLE CATALOG 

LlSTCRA(COMPARE)/LiSTCAT 

~ 
CATALOG PROBLEM ?~O~DATA SET RECOVERY 

YES 

f 
(1) RECOVERABLE CATALOG AND UN LOADED COPY WITH REPRO 

(A) REPRO UNLOADED CATALOG INTO EXISTING CATALOG 

(B) 	 LlSTCRA (COMPARE) 


CATALOG VOLUME ENTRY MISMATCHED? 


T---OTHER MISMATCHED VOLUME? EXPORTRA CATALOG VOL. BACKUP 
-----~NO 	 +. VOLUMEYES 	 ~ 

ALTER REMO~EVOLUMES ~+ 	 + BACKUP VOLUM E
MISMATCHED DATA SET ? EXPORTRA 

EXPORT DISCONNECT LlSTVTOC~ 
jES 	 DE LiTE FORCE LlSTVTOC DEFINE CATAtOG & SPACE ~ 

, RESETCATVERIFY *- RBA MISMATCH DEFltE SPACE ~ 
+ 	 REPRO CATALbGRESETCAT 

EXPORTRA/IMPORTRA - IMPO+RTRA +.. 	 IMPORTRA 
r MORE SERIOUS MISMATCH 

::. '" 
-I. 

• '::~~,t 



(' r 	 (' 


... 


SAMPLE RECOVERY PROCEDURES 

UNUSABLE CATALOG (CONT) 

(2) DUMP OF VOLUME AVAILABLE AND RESET OF DATA ON CATALOG 

(A) RESTORE BACKUP OF VOLUME TO WORK VOLUME 

(B) REPRO - CATALOG UNLOAD 

(C) DO 	 PROCEDURE (1) 

(3) 	 DUMP OF VOLUME AVAILABLE AND RESET OF DATA ON CATALOG VOLUME 

DESIRED 

(A) RESTORE CATALOG VOLUME 

(B) DO 	 PROCEDURE (1) STARTING WITH B 

::c 
(n 
~ 

"" 



(' 't" (' 


• 

SAMPLE RECOVERY PROCEDURES 

UNUSABLE CATALOG (CONT.) 

(4) CATALOG NOT RECOVERABLE - AND UNLOADED COPY OF CATALOG FROM REPRO 

(A) REPRO UNLOADED CATALOG INTO EXISTING 

(B) LlSTCAT - SMF VSAM RECORDS 

(C) MISMATCHED CATALOG VOLUME ? 

~ 
NO YES 

~ OTHER VOLUME MISMATCH ? ALTER REMOVEVOLUMES 

NO YES J 
EXPORT DISCONNECT~ ~ 

MISMATCHED DATA SETS ? RESET DATA TO MATCH ~ 
~ DEFINE UCAT & SPACE 


YES CATALOG (IMPORT, REPRO, 
 l 
REPRO CATALOGJ 

VERIFY - RBA DASDR - MAY FIRST ~ 
IMPORT/REPRO BACKUP DATAl 

IMPORT/REPRO REQUIRE CLEANUP OF SPACE) 

J: 
c.,., 
~ 
w 



r' r r 

SAMPLE RECOVERY PROCEDURES • 

UNUSABLE VOLUME 

(RECOVERABLE CATALOGS) 

(1) DUMP OF VOLUME AVAILABLE AND VOLUME RESET DESIRED 

(A) RESTORE DAMAGED VOLUME 

(B) LlSTCRA (COMPARE) 

(C) VOLUME MISMATCH OTHER THAN SPACE MAP? 

~ ~ 
NO YES 

-----------.. 
DATA SET MISMATCHES? EXPORTRA ALL D.S. ON VOLUME 

/~r YlS _________ 
~ 

DELETE FORCE 

~ 
USE VOLUME EXPORTRA BACKUP CATALOG DEFINE SPACE 

(DATA RECOVERY) 
~ 

IMPORTRA 
+ 

LlSTVTOC 
~ 

IMPORTRA 

~ 
RESETCAT 

!r.,., 

) 
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... 
SAMPLE RECOVERY PROCEDURES 

UNUSABLE VOLUME 

(RECOVERABLE CATALOG) 

(2) 	 DUMP OF VOLUME AVAILABLE, RESET DATA SETS AND DATA SETS 


ACCESSIBLE 


(A) EXPORTRA/EXPORT VSAM DATA SETS 

(B) RESTORE VOLUME 

(C) DELETE FORCE 

(D) DEFINE SPACE 

(E) IMPORTRA/IMPORT 

(3) NO 	 DUMP OF VOLUME, VSAM DATA SETS ACCESSIBLE 

(A) EXPORTRA/EXPORT 

(B) INITIALIZE VOLUME - RESTORE NON-VSAM DATA SETS 

(C) DELETE FORCE 

(D) DEFINE SPACE 

::. (E)-"' 	 IMPORTRA/IMPORT 



r' r 

SAMPLE RECOVE~ PROCEDURES 

.., 

UNUSABLE VOLUME 

(RECOVERABLE CATALOGS) 

(4) NO DUMP OF VOLUME, VSAM DATA SETS NOT ACCESSIBLE, BACKUP 

COPIES OF DATA SETS 

(A) INITIALIZE VOLUME 

(B) RESTORE NON-VSAM DATA SETS 

(C) DELETE FORCE 

(D) DEFINE SPACE 

(E) EXPORTED COPI ES OF VSAM DATA SETS? 

YESNO------ ~ 

J 1 
DEFINE DATA SETS IMPORT 

1 
:I: REPRO BACKUP COPIES 
U, 
~ 
en 



r 	 (' )r' 

.. 


CURRENT CATALOG ? 

SAMPLE RECOVERY PROCEDURES 

UNUSABLE VOLUME 

(NON-RECOVERABLE CATALOGS) 

(1) 	 DUMP OF VOLUME, SYNCHRONIZED COpy OF CATALOG AND RESET OF 

VOLUME DESIRED 

(A) RESTORE VOLUME 

(B) EXAMINE SMF RECORDS SINCE BACKUP 

(C) MISMATCHES WITH 

/
NO 	 YES 

l 	 ~ 
USE VOLUME 	 RESTORE SYNCHRONIZED CATALOG COpy 

(DATA RECOVERY) 	 TO SCRATCH VOLUME 

~ 
EXPORT/REPRO 

~ 
VOLUME 	 MISMATCH ? 

NO 	 YES ~" 
DELETE FJRCE (DELETE NOSCRATCH 

IF FORCE NOT AVAILABLE) 

.~ 
DELETE SPACE 

~ 
DEFINE SPACE 

:x: 
<n 
:. 	 ~ 
..... IMPORT/REPRO 



r 	 (' r' 

SAMPLE 	 RECOVERY PROCEDURES • 

UNUSABLE VOLUME 

(NON-RECOVERABLE CATALOGS) 

(2) 	 DUMP OF VOLUME AVAILABLE, REPAIR OF VSAM DATA SETS DESIRED 

AND VSAM DATA SETS ACCESSIBLE 

(A) EXPORT VSAM DATA SETS 

(8) RESTORE VOLUME 

(C) DELETE FORCE/DELETE NOSCRATCH 

(D) DELETE SPACE 

(E) DEF INE SPACE 

(F) IMPORT 

(3) NO 	 DUMP OF VOLUME AND VSAM DATA SETS ACCESSIBLE 

(A) EXPORT VSAM DATA SETS 

(B) INITIALIZE VOLUME AND RESTORE NON-VSAM DATA SETS 

(C) DELETE FORCE/DELETE NOSCRATCH 

(D) DE LETE SPACE 

(E) DEF INE SPACE 

(F) IMPORT 

J: 
i.n 
~ 
00 
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SAMPLE 	 RECOVERY PROCEDURES 

UNUSABLE VOLUME 

(NON-RECOVERABLE CATALOGS) 

(4) 	 NO DUMP OF VOLUME, VSAM DATA SETS NOT ACCESSIBLE AND 


BACKUP COPIES OF DATA SETS 


(A) INITIALIZE VOLUME 

(B) RESTORE NON-VSAM DATA SETS 

(C) DELETE FORCE/DELETE NOSCRATCH 

(D) DELETE SPACE 

(E) DEF INE SPACE 

(F) . EXPORTED COPIES AVAILABLE ? 

NO
/ 	

YES " l 	 ~ 
DEFINE DATA SETS 	 iMPORT 

:r 
in l~ 

REPRO 




(' 	 r 
..

QUICK RECOVERY 

USE WHEN DATA SET RECOVERY MUST BE DONE AS QUICKLY AS POSSIBLE, 

SUCH AS IN THE CASE OF AN OUTLINE TP SYSTEM. REQUIRES RESTRICTIONS 

TO BE PLACED ON VSAM DATA SETS IN ORDER TO DO QUICK RECOVERY. 

(1) 	 DEFINE ALL DATA SETS WITH ONLY PRIMARY SPACE 
(WI LL NOT PROHIBIT CONTROL AREA SPLITS AS LONG AS 
UNUSED SPACE IN PRIMARY) 

(2) 	 REPRO UNLOAD CATALOG WHEN ANY DATA SETS DEFINED, 
ALTERED OR DELETED 

(3) 	 IF CATALOG LOST, 

(A) 	 REPRO UNLOADED CATALOG INTO EXISTING OR DEFINE 
NEW CATALOG AND REPRO 

(B) 	 RUN VERIFY ON ALL DATA SETS 

(4) 	 IF VOLUME LOST, 

(A) 	 RESTORE LOST VOLUME TO BACKUP COpy 

(B) 	 REPRO BACKUP CATALOG INTO EXISTING 

(C) 	 VERIFY ALL DATA SETS 

(D) 	 UPDATE RESTORED DATA SETS FROM JOURNALLED RECORDS 

USING THE ABOVE PROCEDURES ELIMINATES ANY NEED FOR THE CATALOG 

TO BE RECOVERABLE. 

<.n
g; 
I 
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CONTROL INTERVAL FORMAT 


r--------------control Interval--------------II, 

*RDF 
Free (C) CIDF(E)

LR(A) LR(B) LR(C) 	 LR(D) RDF(C) RDF(B) RDF(A)Space(E) and (Free Space) 
(D) 

I 	 IS"remk---- Control Information ~ 
• 	 Since logical records LR(C) and LR(D) are of 

equal length, RDF(C) and (D) tells the system 

that LR(D) is the same size as LR(C). 

H.6.! 

Control Interval Definition Field 
(CIDF) 

1100 

DO FS 2 Bytes: 	 Offset from the beginning of the 
control interval to the free space 
areas. 

LL FS 2 Bytes: 	 Specifies the length of the free 
space area within the control 
interval. H.6.2 



RECORD DEFINITION FIELD (RDF) 

LL II 
R 1 BYTE; CONTROL INDICATORS 

BIT POSITION VALUE INDICATION 

0 0 RESERVED (SET TO Ol

0 NO ADDITIONAL CONTROL 

INFORMATION RELATED TO THIS 

RDF FOLLOWS. 

ADDITIONAL CONTROL INFORMATION 

RELATED TO THIS RDF FOLLOWS. 

2·3 00 NOT SPANNED RECORD 

01 FIRST SEGMENT 

10 LAST SEGMENT 

11 INTERMEDIATE SEGMENT 

4 0 SINGLE-RECORD DESCRIPTOR. 

REPLICATION COUNT DESCRIPTOR. 

0 SLOT CONTAINS RECORD-RRDS 

5 SLOT EMPTY-RRDS . 

6-7 00 RESERVED 

H.6.3 
LL 2 BYTES; LENGTH OR COUNT 

ACCESSING A CONTROL INTERVAL 

ACB MACRF=(CNV, .. . 

RPL OPTCD=(CNV,.. . 

- WITH USER BUFFER MANAGEMENT 

ACB MACRFc(CNV,UBF,... 

RPL OPTCD=(CNV,MVE,_.. ).AREA=BUF 

- WITH "IMPROVED" CI PROCESSING 

ACB MACRF=(CNV,UBF,ICI, ... 

RPL OPTCD=(CNV,MVE, ... ),AREA=BUF 

- WITH FIXED CONTROL Bl.OCKS 

ACB MACRF:(CNV,UBF,ICI,CFX,_._ 

RPL OPTCD=(CNV,MVE, ... l.AREA=BUF 
H.6.4 
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INDEX RECORD GENERAL FORMAT 

FREE UNUSED 

HEADER CI'S SPACE 


rl------~I~I~~~o~__~_~D_:_:_IE_S~~-~~-~-~-~-ES~W~--~-~_~_~X_IE_S~ 


~ 

DISPLACEMENT 
FROM SECTION 
TO SECTION 

LENGTH OF 
POINTER IS 
IN HEADER 

-----------~----------
(V) (1) (1 ) ( 1-3) 

Key 
F L Pointer 

l,tI~I----------lndex Entry --------- ~I 

H.7.1 

H.7.2 
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r' r 	 r' . 

• 

SPANNED RECORD INDEX ENTRIES 

, 	
.,"1:" 

f' 
,",:,: /;: : 

-
<: ' ~, KEY 

F L P *F L P F L P 
KEY 

F L P 
ZZ YY CI4 XX 00 CI2 XX 00 Cil ZZ YY cia 

J
I 	 I 

4 	 xx = FULL KEY 
cia Rl R2 R3 R4 FREE 

FRONT COMPRESSED 

YY = LENGTH KEY STORED 

... ZZ = NORMAL KEY 
COMPRESSION

Cil '" 	 SPANNED RECORD FIRST SEGMENT 

... 
\ Clf 	 SPANNED RECORD SECOND SEGMENT 
i 

~ 
Rn Rn Rn Rn FREE

J C61 I I I I 
II.,. SPANNED RECORD 


CI4 
 LAST SEGMENT
J:
:... 
w 

1\ 0/' ;" • C C,C" ( \.,LJ,,) ,-..,. ... i H,,·· r ~ 0 ~''-( L' U (<-,v~<'" « 0" jj,?t.~"".() 
,E'" ( 

('~"._ ,~';. ~ ',.:{-.!J' ~<v: 	 \ ',- - i 


..-' / /: I 
) 


,-	 '.: J , . ~ t 1(,,,,,/ r /C i1 '1 L' L .,
'J CF 
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I/O CONTROL BLOCKS 

ACB TIOT lOBS 

DATAD~'Plm'
RPL /' DCB 

D 
INDEX 

CHANNEL 


DEBS 
 PROGRAMS 

READCLUSTER 

FORMAT 
DATA 

WRITE 

UPDATE 
INDEX 

WRITE 

WRITE 

CHECK 

CLUSTER CONTROL BLOCKS 
AMBL 

RPL 

t DATA AMB frDESCRIBE 
ACBREQUEST t INDEX AMB 

......___---1" t AMBL ~ DD NAME L AMB.INDEX 

DESCRIBE CI# IN CAT 

DATA 

SET 

Li 


H.B.l 

H.B.2 



w" 

EXTENTS 

t LPMB 

PLH 

BUFC 

RBA 

t CPA 

t BUFFER 

CCWs 

COMPONENT CONTROL BLOCKS 

AMB 

EDB 

t EDB 

LPMB
RBAs 

t PLH t BUFC 

y':tPLH 

t PLH I 
H.8.3 

PLACEHOLDERS & BUFFERS 

. PLH BUFC INDEX BUFFER 


t BUFC 
 VI It INDEX 

BUFFER CPA 
t CPA CH PG.~ 

t CCWs It BUFFERt BUFC 

SEEK AD
t PLH 

~PLH 
\. BUFC DATA BUFFER 

t DATA ·1 
BUFFER 

t CPA - CPA CH PROG 

t CCWs It PLH

G: 

H.8.4 



, 
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SHARED RESOURCES 

• SHARE 	CONTROL BLOCKS & BUFFERS 

• REDUCED STORAGE REQUIREMENTS 

• DEFERRED WRITES 

• RELATE I/O OPERATIONS 

• FOR RANDOM OPERATIONS 

• USER CODE OR PACKAGE 

• LOCAL 	SHARED RESOURCES (LSR) 

• MVS ONLY: GLOBAL SHARED RESOURCES (GSR) 

H.B.5 

BUILD & USE THE RESOURCE POOL 

BLDVRP 	 BUF FE RS=(512(5). 1 024(~1.4096(5)1. 


STRNO=10,KEYLEN=12 


CUST ACB MACRF=(LSR,DFR,•..), ... 

H,8.6 
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BUFFER POOL EXAMPLE 

512 SUBPOOL 

1024 SU BPOO L 

4096 SUBPOOL 

H.B.7 

WRTBFR MACRO 

WRTBFR RPL=anY,TYPE=ALL 

WRTBFR RPL=name,TYPE=LRU(50) 

WRTBFR RPL=name,TYPE=TRN 

WRTBFR RPL=name,TYPE=DS 

H.8.8 
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:.. 
C" 

\. 
. ~ 

THE "DISP" PARAMETER 

//MYDATA DD DSNAME=MY.VSAM.CLUSTER.DISP=OLD 

,r-----/ 
exclusive enq for dsname 

//OTHER DD DSNAME=MY.OTHER.CLUSTER.DISP=SHR 

'h"k'h~ 


H.9.1 

VSAM SHAREOPTIONS 

• PROVIDE DATA INTEGRITY WHILE SHARING FILES 

• SPECIFY AMOUNT OF SHARING: 

- ACROSS REGIONS 
\.... 

") 
. DEFINE SHR (1, 3) 

J 
r 

- ACROSS SYSTEMS 

H.9.2 
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SHAR E OPTION 1 
ALTERNATE INDEXES 

UPGRADE SET 

OPEN OUTPUT PATH 2 

PATH 1 


(UPDATE) 
 {3.. 

H.9.3 

-. 

SHAR EOPTION 2 


WRITE INTEGRITY 


- OPEN FOR SEVERAL INPUTS AND ONE OUTPUT 

H.9A 



ACBNAME ACB ... IN. 

OPEN ACBI 

ACB I ACB •.• OUT. 

ERROR= 

SHAREOPTION 2 

[ ~--===:;J 


J 

VlllTUAl STOIIAGE 

SHAREOPTION 3 

NO INTEGRITY 

PROCESSING FOR 

- SEVERAL INPUTS AND SEVERAL OUTPUTS 

VSAM DOES NOT MONITOR THE ACCESSING TO 

ENSURE DATA INTEGRITY 

H.9.5 

H.9.6 
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• 

• 

• 

• 

SHAREOPTION 4 - NO INTEGRITY 

BUT HELP FROM VSAM 

SEVERAL INPUTS AND SEVERAL OUTPUTS 

LIMITED AID FROM VSAM-) I) I '. , ' 

RESTRICTION ON PROCESSING 

USER RESPONSIBILITY FOR INTEGRITY 

( 

H.9.7 -

• 

• 

SHARING WITHIN A REGION 

FULL INTEGRITY 

MULTIPLE STRINGS: ACB STRNO=# 

REQUEST FAILS IF 

CI ALREADY HELD BY OTHER STRING 

CI OR CA SPLIT IN PROGRESS 

II.!!.!! 



SHARING ACROSS SYSTEMS 

SYSTEM SYSTEM 


A B 


~ /
"""!II:: 

VSAM 

110. -
DEFINE SHR (X, 3) 


or 


SHR (X, 4) 


SHARING A CATALOG WITHIN A SYSTEM 

I:" ::::::::::I 
• TOTAL INTEGRITY 

CATALOG • UP TO 7 CONCURRENT REQUEST .... --' 
• BUFFER SPACE 

512 - EXTRA BUFFER 

.... 1 K - PER STRING 
~ 

H.9.9 

H.9.10 



SHARING A CATALOG ACROSS SYSTEMS 

SYSTEM SYSTEM 

A B 

CATALOG 

• COMPLETE INTEGRITY 

• NO RESTRICTIONS 

H.9.11 



VSAM OPTIMIZATION 

• CI SIZE • BUFFER SPACE 

• CA SIZE • FREE SPACE 

• ALLOCATION • MULTIPLE VOLUMES 

• INDEX OPTIONS • SPEED/RECOVERY 

• KEY COMPRESSION • 3350 

H.l0.l 

CI SIZE CONCERNS 

• DASD UTILIZATION 

• MULTIPLE BLOCKS 

• SPANNING A TRACK 

H.l0.2 



... 


CONTROL INTERVAL SIZE 
GENERAL PROCESSING GUIDELINES 

• SEQUENTIAL/SKIP SEQUENTIAL 

LARGER DATA CI IMPROVES 

THE TASK 

PERFORMANCE WITHIN 

• DIRECT 

SMALLER DATA 

THE TASK 

CI IMPROVES PERFORMANCE WITHIN 

• SEQUENTIAL/SKIP SEQUENTIAL AND DIRECT 

SMALLER DATA CI 

MULTIPLE BUFFERS WHEN PROCESSING SEQUENTIALLY 

H.10.3 

BUFFER SPACE 

SPECIFIED 11\1 

• DEFINE 
• ACB (OVERRIDES DEFINE)* 

• II DD (OVERRIDES ACB & DEFINE)* 

*MUST NOT BE LESS THAN VALUE OF DEFINE 

H.l0.4 
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SCHEDULING BUFFERS - DIRECT 

DIRECT GET STRING 1 STRING 2 

FROM CAn 
DATA 

BUFFER 1 
DATA 

BUFFER 2 

CA2 CA2-CI IS, IS2 SS2 

CA3 CA3-CI SS3 

CA5 CA5-CI IS3 SS5 

CA2 CA2-CI IS2 SS2 

CAS CAS-CIA IS3 SSS 

CAS SAME CI CA6-CIA SSG 

H.l0.5 

INDEX BUFFERS RECOMMENDATION 

DIRECT: 

MIN = #LEVELS - 1 + STRNO 

MAX = #INDEX SET RECORDS + STRNO 

SEQUENTIAL: 

STRNQ 

1-4.10.6 
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SCHEDULING BUFFERS - SEQUENTIAL/SKP 

DATA BUFFER 1 DATA BUFFER 2 DA lA flUHUl :l 

GET SEQ REC 1 CI 1 CI 2 ,'> 
3 CI 4 CI 3 


( 4 


) 5 

l.. 6 

I 7 	 CI 5 CI 6 

) 8 

\. 9 

t 
10 


11 CI 7 CI 8 

I 

ASSUME 3 DATA BUFFERS 

1 INDEX BUFFER 

6 CIS PER CA 

2 RECORDS PER CI 

CA SIZE 

• 	 GOOD PERFORMANCE WHEN ENTI RE CAs NUMBER IN CYLINDER 

• 	 THE LARGER THE CA: 


- THE FEWER THE PROBABILITIES OF CA SPLITS 


- THE FEWER THE READS OF SEQUENCE SET RECORDS 


- THE MORE CONSOLIDATED THE INDEX 


H.1OB 

H.10.7 



FREE SPACE EXAMPLE 

FSPC (20,10) CISZ (40 96) RESCZ (500,500) 

119 Cis/CA 

REC'D REC'D REC'D REC'D REC'D REC'D : 
1 2 3 4 5 6 I' 

BYTE # 500 1000 2500 3000 4086·\1 

3266 CIDF 

FREESPACE RDFS 

THRESHOLD 

H.l0.9 

FREESPACE CONSIDERATIONS 

• LARGE FREESPACE 

- MORE DASD SPACE 

- MORE I/O FOR SEQUENTIAL PROCESSING FOR SAME 
NUMBER OF RECORDS 

- MORE LEVELS OF INDEX, SO POSSIBLE INCREASE 
IN RUN TIME FOR DIRECT PROCESSING 

• SMALL FREESPACE 

- MORE CI/CA SPLITS 

- AFTER SPLITS, MORE TIME FOR SEQUENTIAL 
PROCESSING WHEN FILE NOT IN PHYSICAL 
SEQUENCE 

H.l0.l0 



FREE SPACE ESTIMATION 

EVALUATE PRECENT AND UNIFORMITY OF GROWTH 

GROWTH 

• 	 EVENLY DISTRIBUTED 


- SPECIFY THAT PERCENT AS FREE SPACE 


• 	 UNEVENLY DISTRIBUTED 


- SPECIFY SMALL PERCENT OF FREE SPACE 


- LOAD THE DATA SET 


- ALTER PERCENT OF FREE SPACE 


H.l0.ll 

MULTIPLE VOLUME SUPPORT 

SPACE ALLOCATION 


!. t. .~. (' /0-1(01'.'"-.

.-.'" , l' 
.j ,- t •. ~ \'._, <;_~/ PRIMARY ALLOCATION ON EACH VOLUME 

• WITHOUT KEYRANGE 

ACQUIRED FROM FIRST VOLUME WITH DEFINE 

ACQUIRED FROM OTHER VOLUMES WHEN 

NEEDED FOR EXTENSION OF FI LE 

• WITH KEY RANGE 

ACQUIRED FROM EVERY VOLUME WITH 

DEFINE 

H.l0.12 



EXAMPLE 1 

DEFINE •
•
• Lt1i3 

VOLUMES (...K .B'" IZ) 

CYLINDERS (50 5)
•
•
• 

EXECUTION TIME EXTENSION 

DEFINE 

• 	 PRIMARY SPACE ACQUIRED FROM FIRST VOLUME 


(NEED NOT BE VOLUME A) 
 I( 
EXECUTION 

• 	 USE REMAINING SPACE ON VOLUME IN SECONDARY EXTENTS 

• 	 IF MORE SPACE REQUIRED TAKES PRIMARY ALLOCATION 


FROM NEXT VOLUME 


• 	 REPEAT EXECUTION ALLOCATIONS 

H.l0.13 



EXAMPLE 2 

DEFINE •
•
• 

VOLUMES (A B C) 
-.;, KEYRANGES «00 30) (31 65) (66 99)) 

--~UNORDERED 
CYLINDERS (50 5) 

EXECUTION TIME EXTENSION 

DEFINE 

• 	 PRIMARY ALLOCATION TAKEN FROM EACH VOLUME 

NOTE: 	IF ANY VOLUME DOES NOT HAVE SPACE FOR PRIMARY, 

SEVERAL MAY BE PLACED ON SAME VOLUME 

EXECUTION 

• 	 SECONDARY ALLOCATIONS FOR A KEY RANGE WILL BE ON VOLUME 

OF ITS PRIMARY ALLOCATION 

H.l0.14 



UNORDE R ED/ORDER ED 

UNORDERED 

• 	 PRIMARY ALLOCATION" MUST BE AVAILABLE ON ONE 

OF SPECIFIED VOLUMES OR DEFINE FAILS 

• 	 SECONDARY ALLOCATION MAY BE OBTAINED FROM 

ANY VOLUME 

ORDERED 

• 	 SPACE IS ALLOCATED* ON VOLUMES IN THE ORDER 

SPECIFIED IN THE VOLUMES PARAMETERS 

• 	 PRIMARY ALLOCATION MUST BE AVAILABLE ON FIRST 

VOLUME SPECIFIED OR DEFINE FAILS 

*PER KEY RANGE IF SPECIFIED 

H.10.15 



EXAMPLE 3 

DEFINE •
•
• 

VOLUMES (A B C) 


ORDEHED 


CYLINDERS (50 5) -, 


EXECUTION TIME EXTENSION 

DEFINE 

• PRIMARY ALLOCATION TAKEN FROM VOLUME A OR DEFINE FAILS 

EXECUTION 

• 	 USE REMAINING SPACE ON VOLUME A IN SECONDARY EXTENTS 

• 	 IF MORE SPACE REQUIRED TAKE PRIMARY ALLOCATION FROM 


VOLUME B; IF NOT POSSIBLE, REQUEST IS REJECTED 


• 	 REPEAT FOR VOLUME C. 

I
(., L (/, I 

( ",' '>\ 
" 	 / ,I 

( 1 \ , 	 \ 
) 

) H,10.16 



INDEX OPTIONS 

• INDEX AND DATA ON SEPARATE VOLUMES 

- SIMULTANEOUS ACCESS TO INDEX AND DATA 

- INDEX ON FASTER DEVICE 

- SPECIFY VOLUMES AT DATA AND INDEX LEVELS 

• SEQUENCE SET IMBEDDED IN CAs 

- SEQUENCE SET ALSO REPLICATED 

- DISK ARM MOVEMENT REDUCED 

- SPECIFY IMBED AT EITHER CLUSTER OR INDEX LEVELS 

• INDEX RECORDS REPLICATED 

- INDEX SET AND SEQUENCE SET REPLICATED 

- ROTATIONAL DELAY REDUCED 

- SPECIFY REPLICATE AT EITHER CLUSTER OR INDEX LEVELS 

H.l0.17 



INDEX OPTIONS* 

IS IS IS 

NREPL REPL 

NREPL 

* 2 VOLUMES ARE SHOWN, COULD BE 2 AREAS 

ON 1 VOLUME 

H.l0.18L -. 




RECOVERY EXAMPLE 


PREFORMATTING 


1 00000 .. , CIDF I 

I 00000 ~I CIDF I 


CAl 
100000 "'1 CIDF I 

100000 
 "I CIDF 1 


1 SEOF 


1 
 CA2 


1 


LOADINGL 
1 


10 I 15 I 20 IRDFIRDFI CIDF I 

30 1 35 I 40 1 RDFI RDF 1CIDF I 


CAl 
50 'RDFI CIDF I 
I 


1CIDF 1 


I SEOF 

I CA2 

I 


1 


H.10.19 



SPEED EXAMPLE 

LOADING 

I 10 I 15 I
20 


I 30 I 35 40 I 

I 50 I IRDFICIDF I

CA1 


I 


I 

CA2 

I 


H.l0.20 



INDEX KEY COMPRESSION 

• 	 MINIMIZE KEY SIZE 

• 	 MINIMIZE BYTES EXAMINED 

• 	 MAXIMIZE INDEX FANOUT 

• 	 FEWER INDEX LEVELS ~ FASTER KEYED ACCESS 

• 	 FRONT COMPRESSION 

• 	 REAR COMPRESSION 

• 	 DIFFERENCES BETWEEN KEYS - NOT IDENTIFICATION 

OF COMPLETE KEY 

• 	 INDEX ONLY - KEYS NOT COMPRESSED IN DATA RECORD 

H.l0.21 



REAR KEY COMPRESSION 


CI 2 

CONTROL COMPLETE KEY AFTER REAR 

INTERVAL KEY KEY COMPRESSION 

Cll (10001)" 1000-

10009 "" 

CI 2 (10052) 100-

10080 

CI 3 (10222) 10333 

10333 

CI 4 (10334) 1400

14000 

CI 5 (14021 ) 1---

14028 

CI 6 (23456) 2363

23630 

CI 7 (23685) 

"FIRST KEY IN THE CONTROL INTERVAL 

*"LAST KEY IN THE CONTROL INTERVAL 

H.l0.22 



FRONT KEY COMPRESSION 

CI 1 

CONTROL 

INTERVAL 

CI 1 

CI 2 

CI 3 

CI 4 

CI 5 

CI 6 

COMPLETE 

KEY 

10009 

10080 

10033 

14000 

14028 

23630 

REAR 

COMPRESSION 

1000

100· 

10333 

1400 

1---

2363

KEY 

KEY 

AFTER FRONT 

COMPRESSION 

1000 

= = 333 

400 . 

2363

H.l0.23 

KEY COMPRESSION 

FRONT COMPRESSION 

BEST WHEN MANY KEYS HAVE SAME LEADING 

CHARACTERS 

REAR COMPRESSION 

BEST WHEN KEYS HAVE LARGE DIFFERENCES 

IN RIGHTMOST CHARACTERS 

H.l0.24 



3850 OPTIONS 

OPEN: 	 BIND 

CYLINDERFAULT 

STAGE 

CLOSE: 	DESTAGEWAIT 

NODESTAGEWAIT 

H.l0.25 



MVS MASTER CATALOG 

VSAM CATALOG STRUCTURE 

ENTRIES FOR SYSTEM DATA SETS 

ENTRIES FOR CATALOGS 

CREATED AT SYSGEN 

LOCATED VIA 'SYSCATLG' MEMBER IN 

SYS1.NUCLEUS 

H.ll.l 

BACKUP 

• VOLUME BACKUP WITH STANDALONE RESTORE 

OR 

• DUPLICATE CATALOG 

DEFINE UCAT 

LOAD UCAT - Eg REPRO 

ENTRY IN SYS1.NUCLEUS 

H.ll.'2 



1. 

2. 

3. 

IPL WITH DUPLICATE CATALOG 

ADDRESS STOP AT IEAVNP11 

IPL 

ALTER CONSTANT AT @CC02209 

H.11.3 

QUALIFIED NAMES 

USER CATALOG 

MASTER CATALOG 

F04V. UCA T -:':::::> 
EDCTV-ALIAS 
SYSCATLG.VOIABCD 
F04N-ALIAS __.........._ 
EDCTN-ALIAS--........-

CVOL 

F04N.HOURS.5AM 
EDCTN.GRADES.SAM 

H.l1.4 



ESTABLISH CVOL POINTER 

DEFINE NONVSAM 

NAME (SYSCTLG.VVOL001) . 
DEVICE TYPES (2314)· 
VOLUMES (VOL001) 

The first qualifier Must Be 'SYSCTLG'. 

MASTER 

SYSCTLG.VVOL001 

CVOL 

VOLOO' 

A.B 
A.C 
B.C 

H.ll.5 

ESTABLISH ALIAS 

DEFINE ALlAS
NAME (A)

RELATE (SYSCTLG.VVOL001) 

DEFINE ALIAS NAME (B) RELATE (SYSCTLG.VVOLD01) 

MASTER CVOL 

VOLDO' 

A.B 
A.C 
B.C 

H.l1.6 



---

CONVERT CVOL TO VSAM UCAT 

II MVE EXEC IDCAMS 
IIOSCAT DD DSN"SYSCATLG,VOL,cSERoCAT004, 
II UNIT=3330 
II SYSPRINT DD SYSOUT=A 
II SYSIN DO * 

CNVTCAT INFI LE (OSCAT) CAT (AECUCAT) 

c. .-:: c.. ~ 

-
-AECUCAT: SYSCATLG: 

...- EDN.SAVINGS 


EDN.VISUAL 

F04N.RUNS 
....... 	 ..... . 

H.II.7 

GENERIC NAMES AND LlSTC, DEL, ALTER 

LlSTCAT ENTRIES (F04V.*.PRIOR.CLUSTER) 

will list: 	 F04V.anyname. PR 10R.CLUSTER 

as in 	 F04V .EN ROL L.PRIO R.CLUSTER 


F04V.M ACH I N E.PR 10 R.CLUSTE R 


H.I1.!l 



LEVEL PARAMETER 
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00000 000000000~0000000 () a 0 0 0 0 0 0 0 0 a ':) 0 0 !) ';..) ,-:) OQOOQO 
00000 00000000000000000 00000000000000000 o(~ 0 0 0 C'l 
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00000 00000000000000000 00000000000000000 000000 
00000 UOOOOOOOOOOOOOOOO O'OOOOOOOOOOOo~OOU OQonOQ 
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IDCAMS SYSTEM SERVTCFS TI"E: 08:24:~4 01l01ns PJ:GE 13 

LISTING Of DATA SET -USERCATl 

OOAO 00000000 00000000 OOJOOOOO 00000000 00000000 00000000 00000000 00000000 •................................• 

OOCO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 OOOOCOOO •................................• 

OOEO 00000000 00000000 00000000 00000000 COOOOOOO 00000000 00000000 00000000 •......•..........•..............• 

0100 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ...~ ..•••.... ~ ...................• 

0120 COOOCOOO 00000000 00000JOO 00000000 00000000 00000000 00000000 00000000 •.................•..............• 

0140 00000000 00000000 oonOJOOO 00000000 00000000 00000000 00000000 00000000 •.•................••...........•• 

0160 00000000 00000000 OOOOOCOO 00000000 00000000 00000000 00000000 00000000 •................................• 

0180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •................................• 

01AO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •.......•..................••....• 

01CO 00000000 JOOOOOOO 00000000 00000000 00000000 00000000 00000000 00000000 •••.••••......••••••.••.•••••.•.. * 
OlEO 00000000 00000000 00000000 00000000 COOOOOOO 00000000 00 •......................... • 

KEY OF RECORD - OOOOOOlE01E3E20607C1D200001530C020088767EOA9876CC526000000000000000000000000000000000000 
0000 0000u01E 01E3E2Ub 07CI0200 001530CO 20088767 EOA9876C (5260000 00000000 •••••• TSOPAK •••••••••••• %E •••••••• 
0020 00000000 00000000 00000)00 C9015700 8FE3F5f5 F~C6F5C5 FO~BE5E2 CID4C4EZ ••••••••••••• I •••• T554F5EO.VSAMDS. 
0040 C5E34~C4 C6C4F7F5 flFBF24B E3F8F7F6 C3C3F5F2 ~BE3F5F5 F4C6F5C5 FOFFFfFF .ET.OF075182.T87bCC52.T554F5EO •••• 
0060 FFFFFFFF FF75182F OOOO~JJO 2000FFFf FFFFOOOO 01000001 80000000 00000016 •••••••••••••••••••••••••••••••••• 
0080 OOFFFFFF FF0000FF fFFFFfFf FFFFfFOO 00000000 05000000 eooooooo 00010100 •••••••••••••••••••••••••••••••••• 
OOAO 0062C201 00000803 01000000 44010062 60000060 00050005 00030000 00080000 ••••••••••••••••• - •• - ••••••••••••• 
ooeo 00000000 00000200 0000JIF9 00000000 00000000 00000000 00000000 00000000 •••••••••••• 9 ••••••••••••••••••••• 
OOEO 00000000 00000000 00000001 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
0100 00001600 00000000 0000)000 00000000 0006C700 00200327 30C02008 E3E2D607 •••••••••••••••••••G••••••••• TSOP* 
01Z0 C1Q20000 80010000 00000000 00000000 16000000 02000008 00014000 07000000 .AK•••••••••••••••••••••••••••••• 
0140 00001400 11000FOO OFOOOFOO OF000100 00000000 0015ffOO 00000000 OOOCOOOO •••••••••••••••••••••••••••••••••• 
0160 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
0180 ooooeooo 00000000 00)00000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
01AO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
01CO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OlEO 00000000 00000000 00000000 00000000 00000000 00000000 00 ••••••••••••••••••••••••••• 

KEY OF RfCQR1 - 0000001FOIE3E2D6D7CI020000143OC020088767EOA9876CC526000000000000000000000000000000000000 
0000 OOOOOOlF 01E3E206 07CI0200 001~30CO '20088767 EOA9876C C5260000 00000000 •••••• TSOPAK •••••••••••• tE •••••••• 
0020 00000000 00000000 00000)00 C4015700 8FE3F5F5 F4F7F9F9 F04BE5E2 CI04C4E2 ••••••••••••• D•••• T5547990.VSAMOS· 
0040 C5E34BC4 CbC4F7F5 FlF8F24A E3F8f7F6 C3C3F5F2 lt8E3F5F5 F4F7F9F9 FOFFFFFF .IT.OF075182.T876CC52.T5547990 •••• 
0060 FFFFFFFF FF75182F OOOO~JOO 20000000 22000000 01000001 COOOOOOO 00OOOlEO * •••••• ~ ••••.•.•••••••.••••••••••• 
0080 OOOOOOOF F60000FF FFFFFFFF FFFFFFOO 00000000 05000000 C0000000 00010100 •••••6 •••••••••••••••••••••••••••• 
OOAO 00620201 00006803 01000000 44010062 60810060 00310005 00030000 001EOOOO •.•.....•........ - .. - ............• 

JOCe, OuJJOCOO OJ001000 OJOu7F58 00000000 00000000 00000000 80000000 00000000 •.......... .. .....................• 

OOEO 00000000 00000000 00000001 00000000 00000000 00000000 00000000 00000000 •................................• 

0100 OOOlEOOO 00000000 OOOJJOOO 00000000 0006C 700 00200321 30C 02008 E3E2D601 • ••••••••••••••••••G••••••••• TSOP. 

0120 CI020000 800100:10 00000000 0000.0001 EOOOOOOO 08000003 OOl~OOO 06000000 .1K •••••••••••••••••••••••• .....• 

0140 00001400 11001000 00001000 13001400 00000000 OlDFFFOO 00000000 00000000 •................................• 

0160 00000000 00000000 00000000 00000000 OOCOOOOO 00000000 00000000 00000000 •................................• 

0180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •..........•.....................• 


_ OlAO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •................................• 

: OlCO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 JOOOCOOO •................................• 

:: OlEO 00000000 00000000 00000000 00000000 00000000 00000000 00 •................•.......• • 

'-' 

'" 
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IDeA"S SYSTEM S'.VICfS TI"E: 0.:2..' .... 01101175 PAGE 1 .. 

LISTING OF DATA SET -USERC.Tl 

KEY OF -ECDRD - 0OOOOO20~lE3E206D7CID20000133OC020088161EDA900000000000000000000000000000000000000000000 
0000 00000020 01E3E2D6 07CI0200 00133OCO 20088761 EOAQOOOO 00000000 00000000 •••••• TSOPAK •••••••••••••••••••••• 
0020 00000000 00000000 00000000 C7ooAI00 6CCI09C5 CIC3C4C9 E7.. 0 .. 040 40.. 04040 ••••••••••••• G••• 'AREACOIX • 
0040 40404040 4Q404040 4~04040 4040 ..040 40404040 4040.040 404040..0 40FFFFFF • • •• * 
0060 FFFFFFFF FF7S182F ooOOOFOO 00000000 00060000 OOCOOOOO 00000201 00000602 •••••••••••••••••••••••••••••••••• 
00.0 02000COC 02030000 12020400 00004401 0006C400 001F0006 C900001E 0006C300 *•.••.•••••.•.....•O••••• I ••••• C.* 
OOAO 00270006 09000028 00000000 00000000 00000000 00000000 00000000 00000000 •••••R••••••••••••••••••••••••••• * 
OOCO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OOEO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 * ••••••••••••••••••••••••••••••••• 
0100 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
0120 OCOOCOOO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
0140 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 * •••••••••••••••••••••••••••••••• * 
0160 OOOCOOOO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 * •••••••••••••••••••••••••••••••• _ 
01.0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
01AO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 * ••••••••••••••••••••••••••••••••• 
01CO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OlEO 00000000 00000000 00000000 00000000 00000000 00000000 00 *.......................... 

KEY OF RECORD - 0000002101E3E20607CI02oo00!23OC020088167EOA9816CC51FOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOO 
0000 00000021 01E3E206 07CI0200 001230CO 20088161 EOA9816C C51FOOOO 00000000 * ••••• TSOPAK•••••••••••• ,~ ••••••• * 
0020 00000000 00000000 00000000 C4015100 8FE3C4FO F5C6C1F9 FO.SE5E2 CID4C4E2 * •••••••••••• 0 ••••T005FA90.VSAMDS. 
0040 C5E348C4 CbC4F7F5 FIF8F248 E3F8F7F6 C3C3F5Fl 48E3C4FO F5C6CIF9 FOFFFFFF *ET.OF015182.T87bCC51.T005FA90•••• 
0060 FFFFFFFF FF75182F 00000000 20000000 04000000 05000001 80000000 0000006E ••••••••••••••••••••••••••••••••>. 
0080 00000000 500000fF FFFFfFFF FfFFFFOO 00000000 05000000 COOOOOOO 00010100 ••••• &•••••••••••••••••••••••••••• 
0010 00620201 00006803 01000000 44010062 60000060 00000000 00000000 00080000 ••••••••••••••••• _ ••_ ••••••••••••• 
OOCO 00000000 00000200 00000050 00000000 00000000 00000000 08000000 00000000 * ••••••••••• &••••••••••••••••••••• 
OOEO 876CD215 aFC5fOOO 00000001 00000000 00000000 00000000 00000000 00000000 •• 'K •• EO•••••••••••••••••••••••••• 
0100 00006EOO 00000000 00000000 00000002 0006C300 00220327 30(02008 E3E2D6D7 •••>•••••••••••••••C••••••••• TSOP. 
0120 C1020000 80010000 00000000 00000000 6EOOOOOO 02000008 00010000 05000000 *iK•••••••••••••• >••••••••••••••• * 
0140 00001400 11000fOO OAOOOFOO OEOOOSOO 00000000 0060FFOO 00000000 00000000 •••••••••••••••••••••• _ •••••••••• * 
0160 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••••••••••••••••••••••••••••••••• * 
0180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
01AO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OlCO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OLEO 00000000 00000000 00000000 00000000 00000000 00000000 00 ••••••••••••••••••••••••••• 

KEY OF RECORO - 0000002201E3E20607CID200001130C020088161EOA900000000000000000000000000000000000000000000 
ooo~ OOOOC~L' JIF3c20b 01C10200 001130CO 20088161 EOA90000 00000000 00000000 •••••• TSQPAK•••••••••••••••••••••• 
0020 00000000 00000000 00000000 C3008200 6(C6C903 C5F24040 40404040 ..0404040 ••••••••••••• C••• 'FILE2 • 
0040 40404040 40404040 40404040 40404040 404040~0 40404040 40404040 40FFFFFF • • •• * 
0060 FFFFFFFF FF75182F OOOOOFOO 00000000 00020000 00020100 00004401 0006C400 * •••••••••••••••••••••••••••••• 0 •• 
0080 00210000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OOAO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••••••••••••••••••••••••••••••••• _ 
OOCO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OOEO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••••••••••••••••••••••••••••••••• _ 

= 0100 00000000 00000000 OOOOOOOU 00000000 00000000 00000000 00000000 00000000 ••••••••••••••••••••••••••••••••• _ 
~ 0120 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
~ 0140 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••••••••••••••••••••••••••••••••• _ 

http:USERC.Tl


('. ('(' 
ID(AMS SYSTEM SERVI(ES TIME: 08:2#tt/t#t 01/01175 P'GF 15 

LISTING ~F DATA seT -USFRCATI 

0160 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••.................•....••.•...•.• 

0180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••..•........•.....•...••...•..••• 

0110 00000000 00000000 00000000 00000000 00000000 00000000 00000000 oooeoooo •..•............................•• 

01(0 00000000 00000000 000'00000 00000000 00000000 00000000 00000000 00000000 •.•.•.........•..................• 

OlEO 00000000 00000000 00000000 00000000 00000000 00000000 00 •......................... . 

KEY OF QECORO - 0000002301E3E2D607CID200001C30C020088767E049876CC~f1000000000000000000000000000000000000 
0000 00000023 01E3E200 07(10200 001030CO 20088761 EOA9876C C~fl0000 00000000 • ••••• TSOPAK •••••••••••• IDl •••••• • 
002C oooooceo oooooooe 00000000 (9015100 8FE3Flfl C1C5F5F3 FO~BE5E2 CI0ltC~E2 • •••••••••••• I •••• TI1AE530.VSAMOS· 
00100 CSE3't!lCIo C6CIoF7F5 F1F8fZ.,.6 E3f8f7F6 C3C3FltC6 4BE3F1F1 C1(5F5F3 FOfFFFFF ·ET.OF07518Z.T876CC~F.T11AE530 •••• 
0060 FFFFFFFF FF151B2F 00000000 2000FFFF FFFfOOOO 01000001 8000001.,. 00000016 * ......•.•..............•..•.....• 

0080 OOFFFFFF FFOOOOFF FFFf~FFF FFFFFFOO 00000000 05000000 COOOOOOO 00010100 •....••.....•...........•.•...... * 

00.0 OJ620201 00006803 0100JJOO 4.,.010062 60000060 00030000 00180000 OOOBOOOO ••••••••...•.••.. - .• - •.•.••...••• * 
OOCO 00000000 00000200 000CJ1F9 00000400 00000000 00000000 08000000 00000000 • ••••••••••• 9 ••••••••••••••••••••• 
OOE:) 876(D22A 59944000 00020001 OOOOOOOA 00000000 00000000 09000000 00000000 •• ~K ••• •••••••••••••••••••••••••• 
0100 00000200 JOOOOOOO 00000JOO 00000032 0006C300 00250327 3OC02008 DElD601 • •••••••••••••••••• ( ••••.••••• TSOP* 
01za (1~20DOO 80010000 00000000 HOOOOOO 16000000 02000006 00010000 010000000 .AK ••••••••••••••••••••••••••••••• 
01100 000011000 11000FOO 0900JFOO 09000100 00000000 0015FFOO 00000000 00000000 •......•.......•........•.•.•....• 
01bJ 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••..................•..•.........• 
0180 00000000 00000000 OOOOOJOO 00000000 00000000 00000000 00000000 00000000 •.•............................••.• 
o lAO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 OOOCOOOO ••••......•.•........•.........••• 
01CO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 .$: ••••••••••••••••••••••••••••••••• 

01r: a 00000000 00000000 ooOOJOOO 00000000 00000000 00000000 00 •.....••..........•......• • 
KEY nF REC~RO -- 0000002401E3E2DbD7CI0l00000E3OC020088767EOA987bCC4FIOOO000000000000000000000000000000000 
0000 Cu000024 OlE3E2J6 07(lJ20u UOOE30(0 20088767 EOA9876C C4FIOOOO 00000000 •••••• TSOPAK •••••••••••• ~Dl ••••••• 
0020 00000000 00000000 OOOOO~OO C~01B800 8FE3FIFl C1F6F8FZ FO~BE5E2 C10ltC4E2 ••••••••••••• O•••• Tl1.6820.VSAMOS. 
00.,.0 C5E346C4 C6C~F7F5 FIF8F24B E3F8F7F6 (3C3F4C6 4BE3FIFl (lF6F8F2 FOFFFFFF .ET.OF07518Z.T87bCC4F.TIIA6820•••• 
0060 FFFFfFFF FF75182F ooOJOOOO 20000000 06000000 04000001 800000(6 000000(6 •••••••••••••••••••••••••••• f ••• F. 
ooao 0)000000 500000FF FFFFFFFF FFFFFFOO 00000000 05000000 COOOOOOO 00010100 ••••• &•••••••••••••••••••••••••••• 
OOAO 00620Z01 00006803 01000000 44010062 60800060 00000000 00180000 00080000 ••••••••••••••••• - •• - ••••••••••••• 
OOCO 00000000 00000200 000J0050 00000000 00000000 00000000 08000000 00000000 •••••••••••• &••••••••••••••••••••• 
OOEO 876C022A 5~944000 00000006 00000216 00000000 00000000 00000000 00000000 •• IX ••••••••••••••••••••••••••••• 
0100 00001~00 00000000 00000000 00000065 0006(300 00250327 3OC0200B E3E206Dl •••••••••••••••••••c ••••••••• TSOP. 
0120 (10Z0000 80060000 60000000 (6000000 (6000000 02000008 00010000 03000000 .AK•••••••••• F ••• F•••••••••••••••• 
0140 00001800 11000FOO 05000 c OO 08000~OO 00000000 0057FFOO 11001100 00001100 •••••••••••••••••••••••••••••••••• 
OlbO 00000100 00580000 oo6~FFOO 11001100 01001100 01000100 006EOOOO 0083FFOO •••••••••• _ ••••••••••••••• >••••••• 
0180 11~CllCO ~2~Ollv~ QC::l~J 00eloCOOO 0099F~00 11001100 03001100 03000100 •••••••••••••••••••••••••••••••••• 
01AO 009AOOOO OOAfFFOO 11001100 04001100 0~000100 00800000 00C5FFOO 00000000 •••••••••••••••••••••••••• E••••••• 
01CO 00000000 00000000 0000)000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OlEO 00000000 00000000 00000000 00000000 00000000 00000000 00 ••••••••••••••••••••••••••• 

KEY OF KE(OKO - 0000J02501E3E20601C10200000F3OCOl0088167EOA900000000000000000000000000000000000000000000 
0000 00000015 01E3E2D6 07(1~200 000F30CO 20088767 EOA90000 00000000 00000000 •••••• TSOP4K ••••••••••••••••••••• * 
0020 00000000 00000000 00000000 (3008000 bCOZC5E8 01C80605 100~~0#t0 40~~040 • •••••••••••• C••• lKEYPHON • 

~OO~O 1004040~0 100~0401o0 40~C~040 "'0"'040~0 ~0404040 4010010040 ~04040~0 ~OFFFFFF • .... 
~OObO 00OOO04~FFFFFffF FF15182F OOOOOFOO 00000000 00030000 00010100 00060202 •........•........•..............• 
~ooao 010006C4 00002400 06(90000 23000000 00000000 00000000 00000000 00000000 •••• o••••• r ••••••••••••••••••••••• 
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10(AMS SYSTE" SERVICES TIME: 08:2~:~~ 07101115 PAGE 16 

LISTING OF OATA SET -USfRCATl 

OOAO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •.•.........•............•.•.....• 
00(0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••..........•.......•....•......• 

OOEO OOOOCOOO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •.•..............................• 

0100 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •................................• 

01Z0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••...............................• 

OHO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •..•.............................• 

0160 oooooouO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 *...........•.............•....•.• 

0180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •.•.........•....................• 

OlAO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •................................• 
Oleo 00000000 00000000 OOOOOOOJ 00000000 00000000 00000000 00000000 00000000 * •••.•••.•.••••..•••.••••...••••• * 
OlEO 00000000 000000:)0 00000000 00000000 00000000 00000000 00 •......................... 
 • 
KEY OF RECORD - 0000002001E3EL0607(1020000003OC020088761EOA9816CC4fFOOO000000000000000000000000000000000 
oooe 00000020 01E3E2D6 07(lnzOO 000030(0 20088761 EOA9876C C4EFOOOO 00000000 * ••••• TSOPAK •••••••••••• lO •••••••• 
0020 03000000 00000000 COOOOOOO (401A(00 8FE3(lF9 FOF4C3FO F04eE5E2 CID4(4E2 *.•••.•.•.••• O•••• TA904C00.VSAMDS. 
0040 (5E3~8C4 C6(4F7F5 F1F8F24rl E3F8F7F6 C3(3F4C5 48E3CIF9 FOF~C3FO FOFFFFFF .ET.DFD15182.T876CC4E.TA904(00 •••• 
0060 FFFFFFFF FF15182F 00000000 20000000 04000000 05000001 80000084 000000(6 •••••••••••••••••••••••••••••••• F. 
0080 00000000 500000fF FFFFFFFF FfFffFOO 00000000 06000000 COOOOOOO 00010100 ••••• &••••••••••••••••••••••••••• * 
0040 00620201 00000042 02000068 03010000 00440100 b2600000 60000000 00000000 •••••••••••••••••••••• - ••- •••••••• 
OOCO OOOOOROO 00000000 00000002 00000000 50000000 00000000 00000000 00080000 ••••••••••••••••• &••••••••••••••• * 
JOEO 00000000 00810C02 13290080 00000000 05000002 19000000 00000000 00000000 •••••••~K ••••••••••••••••••••••••• 
ul00 00000002 19000012 00000000 00000000 00000000 800006C3 00002703 2730(020 *•.•..••..•••.•.•••.•...C••••••••• 
)120 0~E3t206 07(10200 00800500 00000000 00640000 00C60000 00020000 08000100 •• TSOPAK •••••••••••••• F••••••••••• 
Ol~O C0020000 00000064 0011000f OOOooOOF 00040005 00000000 000060FF 0011000F ••••••••••••••••••••••••••• _ •••••• 
0160 0010000F 00100001 00006EOO 000083FF 0011000F OOIIOOOF 00110001 00008400 ••••••••••• >•••••••••••••••••••••• 
Olav OJOJ~9fF vOll000~ 0012000F 00120001 00009AOO OOOOAFFF 0011000F 00l3000F *•••.•.•.••••••.•••.•••.....•••••• 
OIAO 0013C001 00008000 0000C5FF 00000000 00000000 00000000 00000000 00000000 ••••••••••• E•••••••••••••••••••••• 
oleo 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••••••••••••••••••••••••••••••••• * 
OlEO oeaoeooo 00000000 OOOOOUOO 00000000 00000000 00000000 00 ••••••••••••••••••••••••••• 

KEY OF RECORD - 00000J2701E3E20607(10200000C3OC0200881~7fOA9JOJOOOOOOOOOOOOOOOOOOOOOOOCOOOJOOOOOOOOOOOOO 
0000 00000021 01E3E200 D7CI0200 000(30(0 20088767 EOA90000 00000000 00000000 •••••• TSOPAK •••••••••••••••••••••• 
0020 oooceDOO 00000000 00000000 (3009Z00 6(01C806 05C6C903 C5404040 404040~0 *••••••.•••••C••• lPHONFILE • 
J040 404040'00 40404040 4040404t0 40~04t040 404040~0 40404040 ~0~0100~0 100FFFFFF • • •• * 
0000 fFFFFFFF FF75182F OOOOOFOO 00000000 000100'000 OOCOOOOO 00000201 00000602 ••••••••••••••••••••••••••••••••• * 
0080 0200COOO 104010006 (4000026 0006(700 00200000 00000000 00000000 00000000 ••••••••• O•••••G•••••••••••••••••• 
OOAO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
J~:: caogc~OO 00000000 OCJOUQOO 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
OCEJ COOOCOJO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
Jl00 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
0120 coeocooo 00000000 COOOOOOO 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
01100 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
0160 OOOOCOOO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 *.•.•..•..•.••..•••....•..•••..•.• 
0180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
01AO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 

- OlCO 00000000 00000000 OOOOOJOO 00000000 00000000 00000000 00000000 00000000 •••••••••••••••••••••••••••••••••• 
: OlEO 00000000 00000000 00000000 00000000 00000000 00000000 00 •••••••••••• ~.............. 

'" 

I 
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10CAM$ SYSTEM SERVICES TfIo4E: 08:24:~1o 01101175 PAGE 11 

LISTING OF DATA SET -USERC~T1 

KeY OF RECORD - 0000002801Elt206D1Cl0200001730C0200887b7EOA900000COOOOOOOOOOOOOOOOOOCOCOOOOOOOOOOOOOOOOO 
0000 00000028 01E3E2D6 07C10200 001130CO 200887b7 EOA90000 00000000 00000000 •••••• TSOPAK •••••••••••••••••••••* 
OOzo 
OOit 0 
OObO 
0080 
OOAO 
OOCO 

00000000 00000000 
40~01t0~0 40404040 
FFFFFFFF FF15182F 
OZOOOOOC 02030000 
OOlEOOOb (4000026 
4040FFFF FFFFFFFF 

00000000 
40it040100 
OOOOOFOO 
12020400 
0134EbOQ 
FFFFFFFF 

09000EOO 
40404040 
00000000 
00180401 
(9E3C540 
FFfFFFFF 

6CCI09C3 C407CIE3 
4~0~040 40404040 
OOObOOOO OOCOOOOO 
000bC700 0020000b 
~040Eb09 (QE3C540 
FFFF0002 FFFFFFFF 

C8~~040 toOit040itO 
40't~0~0 40FFFFFF 
00000201 00000602 
C400001F 0006C900 
4040Eb09 C9E3C540 
FFFFFFFf 00000000 

• •••••••••••• R••• tARCOPATH •

• • ••••................................• 
* •.................G••••• O••••• I.· 
••••• D••••• WRITE WRITE WRITE * 
•••.••..........•........•.....• 

OOEO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 ••••••••••••.•••••••••.••••• ~ •••• * 
0100 
0120 
0140 
0160 

OOOOCOOO 
00000000 
00000000 
00000000 

00000000 
00000000 
00000000 
00000000 

00000000 
00000000 
00000000 
00000000 

00000000 
00000000 
00000000 
00000000 

00000000 00000000 
00000000 00000000 
00000000 00000000 
00000000 00000000 

OO')O{)OOO 
OOCOOOOO 
00000000 
00000000 

00000000 
00000000 
00000000 
00000000 

•....•••.••....••.•........••..•. * •................................•
•.............•....•.............••................................• 

OldJ 
OlAG 
OlC) 
OlEO 

00000000 
OOOCOOOO 
00000000 
00000000 

00000000 
00000000 
)0000000 
00000000 

00000000 
00000000 
00000000 
00000000 

00000000 
00000000 
00000000 
OOO~OOOO 

00000000 00000000 
00000000 00000000 
00000000 00000000 
00000000 00000000 

00000000 00000000 
OOOCOOOO 00000000 
OOOCOOOO 00000000 
00 

••...•..•......••••.....•...•.... * 
•....•..••... ~ ..••••.......•.....•
•.......•.•....••.••......••.....•
*......................... • 

KEY OF 0, EC OR D - C lD 9C 3( 401C 1 E 3C 8404010010040'00401001004040404040404010 01004 04010 040404040100404040404040'0040'0040 
000) C10qC3C4 J7C1E3(8 40404040 ~0't04040 ~040404d 40~040100 40~040't0 404040100 *ARCDPATH * 
0020 40404040 40404040 40404040 000028 • * 

KEY OF ~EC~~D - CID9C5(1(3C~9E7404040404040404040404040404040404:40404040100404040404040404)40404040~040 

OOJO Cl,),}'C')CI r::3(4r9E7 404040400 40404040 404040100 4040'>040 4C4J40100 401004040 *AREACOIX * 
0020 40404040 40404040 40404040 000020 * • 

KEY nF ~E(ORU - C6(9D3C5F24040404C4040404040401t0404040404040401004J40404040404010040404040404040'001001004040 
0000 C6(ge3(5 F2404040 40404040 401004040 40'0040'00 100404040 404(4040 40404040 *FILE2 • 
0020 40404040 40404040 40404040 000022 • • 

KEY OF GEraRD - 02C5E8D7C8D6D540404040404040404040404040404040404C4C4040404040~04040401004040404040401t040 
OOC) 02C5EA07 (8060540 40404040 40404040 '004010040 404010046 4G4004040 40404040 .KEYPHON * 
0020 40404040 4C404040 4040404J 000025 * • 

KEY OF ~EcrRn - U1CSOb05CbC903(54040404040404040100404040404040404C40404040100401004040404040404040404010040 
0000 D7(30&05 C6C903C5 40404040 40404040 100404040 40404040 4~404040 40404040 *PHONFILE • 
0020 40404040 40404040 40404040 000027 • • 

:t: K<:Y OF RE( OR D - f 3C 1F9F OF4C 3F OF 046 ESE 2( I DIt( 4E 2( SE 3 46C4C 6(4F 7F SF IF 8" 246El F8F 7FbC3(3 F4(5IoBE3C 1 F9FO FloC 3FO FO 
'~OOOJ E3(lFq"O F4(3FOFO 46E5F2(1 D4C4E2C5 EH6C4C6 (4F7F5F1 F8F243~3 F8F7FbC3 .U904COO.... SAMOSET.DF07518Z.T876(* 
~ 0J2J C3F4C54B E3CIF9FOF4C3FOFO 000026 -(4E. TAq04(00... • 
Ol 



(' J(' J(' 


IOCA~S SYSTEM SERVIC~S TIME: 08:l4:O\-O\- 01101175 PAGE 18 

LISTING OF DATA SET -USERCATI 

KEY OF RECCqD - DCIt FOF5 Cbe IF9F04BE5E2CI D4C4f lC 5E 34BC4C bC o\f 7F SF IF 8F Z4BElF 8F 7F bC 3C3F 5F 14RE3C4FOF5CbC IF9FO 
0000 E3CltFOF5 CbCIF9FO 4BE5ElCl DltCltElC5 E34BC4C6 C4F1F5Fl F8Fl4BE3 F8F1FbC3 HD05FA90.VSAMOSET.DF075182.T816C. 
0020 C3F5F14B E3C4FOF5 CbCIF9FO 000021 *C51.T005FA90... * 

KEY O~ PECQPO - E3E206D7CID2000000000000000000000000000000000000000000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOUOOOO 
0000 EJEl0607 CI020000 00000000 00000000 00000000 00000000 00000000 00000000 *TSOPAK •••••••••••••••••••••••••• * 
0020 COOCCOOO 00000000 cooooooo 000009 •••••••••••••••• * 

KEY OF ~ECORD - E3FIFICIC5F5FJF04BF5E2CICItC4E2C5E3ItBC4C6C4F7F5FlF8Fl4BE3F8F7F6C3C3F4C64BE3FIFICIC5F5F3FO 
0000 E3FIFICI C5F5F3FO 4BE5E2Cl D4C4E2C5 E34BC4C6 C4F7F5Fl F8F24BE3 F8F7F6C3 .TIIAE530.VSAMOSET.OF07518l.T81bC* 
OOlO C3F4C64B E3FIFICl C5F5F3FO 000013 .C4F.TIIAE530.... 

KEY OF RECORO - E3F1FICIF~F8FlF04BE5f2CID4C4E2C5E34BC4C6C4F1F5FIF8Fl4BE3FBFIF6C3C3F4C64AE3flFlCIF6F8FlFO 
0000 E3FIFICI F6F8F2FO 4~E5E2Cl D4CltE2C5 E34BC4C6 C4F7F5Fl F8FlltBE3 FBF7FbC3 *Tl1A68l0.VSAMOSET.DF0751Bl.T816C* 
0020 C3F4C64B E3FIFICI F6F8F2FO 000024 *C4F.TIIAb8l0... * 

KE'f OF tJ. ECOR r: - E3F 5 F 5F'> CbF 5C 5F04BE 5E 2C 1 04C 4E 2C 5E 3't8CItC 6C4F 1F 5F IF 8F 24BE3F SF 1F6C 3C3F 5F 2 4B ElF5 F5F4C6F 5C5FO 
0000 E3F5F5F4 CbF5C5FO 4BE5E2Cl 04C4E2C5 E34BC4C6 C'tF1F5Fl F8F24BE3 F8F7F6C3 *T554F5EO.VSAMOSET.OF075182.T876C* 
0020 C3F5F24B E3F5 F 5.4 C6F5C5FO OOOOlf *C52.T554f5EO... * 

~EY OF ~ECORD - E3FSF5F4F/F9r9F04BE5t2CI04C4E2C5F348C4CuC4F7F5FlF8F24BE3F8FIF6C3C3F5F24eE3F5F5F4F7F9F9FO 
0000 E3F5FSF't F1F9F9FO 4BE5E2(1 D4C'tE2C5 E348C4Co C4F7F5FI FBF24BE3 F8f7F6C3 *T5547990.VSAMQSET.OF075182.T816C* 
0020 C3F5F24B E3F5F5.4 F1F9F9FO OOOOlF ·(52.T5541990... * 

~EY OF ~ECC~J - e4E2C5D9C3C1c3F1404040404040404040404040404040404C4040404040404040404040404040404~40't040 


oooe E4E2C5D9 C 3C 1= 3F 1 40404040 40404040 40404040 404040'+0 40404040 40404040 *USERCAT 1 
 •
0020 40404040 40404040 40404040 000002 * * 

10(00051 NUMBER OF RECGRDS p~nCESSED WAS 54 

IJC~~'ll FL~:TJ~~ r~MPLLTEJ, ~IGHEST CONOITIO~ C~)f ~AS 0 
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IDCA~S SYSTEM S~RVICES 	 T"~E: 08:)9:~8 07/01115 PAGE 2 

LISTING FROM 	 CATALOG -- USE~CAT1 

All -- AltEACDIX 
HI STCRY 

OWNER-I OENT--~ ItE AT' ON-EXP I RAT ION--REL---RCvY-Vt)l----RCvY-DEVT-------RC VY-C 1 
,HULLI 75.182 00.000 2 TSOPAK X'30C02008' X'000013' 

PROTECTION 'NULLI 
ASSOCIl TlONS 

DATA T55~7990.VSAMDSET.OfD7518Z.T876CC5Z.T55~7990 
I NOH T55~F5EO. VSAMDSET. DFD75182. T816CC52. T55~F 5EO 
CLUSTER PHONFILE 
PATH ARCDPA TH 

UTR IRUTES 
NUPG 

DATA -- T55~7qqO.VSA"OSET.OFD7518Z.T87bCC52.T5S47qqO 
HI STOItY 

OW"'ER-I DENT---(REAT I ON---EXP I RA TlOfi-REl----RCVY-VOl----RCVY-DEVT-----RCVY-C I 
' .... lLl 75.182 00.000 2 T$OPAI( X'lOC0200S' X'OOOOl~' 

PltOTECTION (NULL' 
ASSOCIATIONS 

AIX .REA(OIX 
ATTR''-UTES 

URKP---RK P--KEYlEf'f---AVGlR ECL-----MAXlRECl------BUFSPC-------C IS l--C I/CA--EXCPEX IT 
~q 5 3 ~086 32600 8704 4096 30 I NULL' 

SHRI1,31 RCVY SU8Al NERAS lXO NWCI( NIM80 NREPl UNORD NltUS SPND 
NUNOK 

STATISIICS FREESPACE: ~8YTES ~I'S TOTAL BYTES 
SYSTE!t-TlMESTAJ04P IJOt-CI IN-GA IN DATA SET 
X'0000000000000000' 0 0 1228S0
----------------RECOIlOS-------------------  -------SPlITS------ ---M.JMBER---

TOTAL DELETED INSERTED UPDATED RETRIEVED C I CA EXCPS EX TENT S 
o 0 0 0 0 o 0 o 1 

ALLocn IO~ 	 --------SPACE---------- --------RBA--------
TY PE P ~ I MARY SECONDARY HI GH- AllOC HIGH-USED 
cn 1 1 X'OOOlEOOO' X'OOOOOOOO' 

VOlUMES ----EXTENT---- ---------RBA--------- PHYSICAL PHYRECS TRACKS 
VOLSER---DEv TVPE------VOlFlAG----NUMBER---TVPE---HI GH-AlLOC---H IGH-USED-----REC-SIlE---PER-TRK--PER-CA 
TSOPAI( X'3OC0200S' PRIME 1 X'~O' X'OOOlEOOO' X'OOOOOOOO' ZO~8 3 20 
<-XTEIIITS: lJ.-CC'Ht----Hl~CCHt+-----TRACKS-----LO.,...ISA-----HIGH-IO~A 

X' ()OlOOOOO' X'OOlOO013' 20 X' OOOQOOOO' X'OOOlOFFF' 

1~9EX -- T554F5EO.VSA~DSET.OF075182.T81oCC5l.T5S4f5EO 
HI STORY 

OWItER-I!)ENT---tRE AT I ON---EXPIIUTl (lfj-REL--FlCW-V(1--RCVY-Df'tfT-----RCVY-CI 
IlC.Jlll 75.182 00.000 Z TSOPAK X' }OCOlOOS' X'000015' 

PAOTECTIO~ INUll' 
I 
:... ASSOC lATIONS 

AIX AREACDIX 
<0 ATTR IBUTES "" 
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IOCAMS SYSTE" SERVICES 	 TI"E: 08:39:~8 01101115 PAGE 3 

LISTING FROM CATALOG -- USERCATI 

RKP--KEYU:N----AVGl RECl--"'AXLRECl-------BUFSPC-------C 1SZ--C I/CA--EXCPEX IT 

5 3 0 505 0 512 11 (~UlU 


SHRll,3' RCVY SUBAl NERAS NWCK NIMBD NREPl UNORO NRUS 

STATISTICS HEESPACE: 'SYTFS ~I'S TOTAL BYTES 

SYSTEM-TIMESTAMP IN-C I IN-CA IN DATA SET 
X'OOOOOOOOOOOOOOOO' 0 0 5632 
-------- RECORDS------------------ -------SPlITS-------- ---NUM8ER---

TOTAL DELETED INSERTED UPDATED RETRIEVED CI CA EXtPS EXTENTS 
o 	 0 0 0 0 o 0 o 1 

---INDEX- --- 
ENTRIES SEQUENCE-SET HIGH-lEVEL 


LEVELS PER SECT RBA RBA 

o 5 X'OOOOOOOO' X'OOOOOOOO' 

AllOeAl ION 	 ------SPACE- -------RBA------
TYPE PRI~ARY SECONDARY HIGH-AllOC HIGH-USED 

TRK 1 1 X'00001600' X'OOOCOOOO' 


VOLUMES ----EXTENT---- ------RBA---------- PHYSICAL PHYPECS TPACKS 
VOLSER---DEVTVPE-----VOLFLAG---NUMBER--TYPE---HIGH-AllOC----HIGH-USED----REt-SIIE---PER-TRK---PER-CA 
TSOPAK X'3OC0200S' PRIME 1 X'~O' X'00001600' X'OOOOOOOO' 512 11 1 
EXTENTS: lOW-CCHH----H IGH-CCHH--TRACKS----lOW-RBA----HtGH-R 8A 

X'OOOFOOOF' X·OOOFOOOF'· 1 X'OOOOOOOO' X'OOOOI5Ff' 

PAtH - ARCDPATH 
HISTOPY 


OWN EA-IDENT--CRE ATI ON-- EXP I RA T[ON--REl----RCVY-VQl--RCVY-DEVT------RCY'Y-C I 

(NULL. 75.182 00.000 2 TSOPAK X'30C0200S' X'OOOOll' 


PROT ECT ION 

MASTERPW--CTlPW------UPOATEPW--REAOPW-----CODE-------ATTEMPTS--USVR 

WRITE WRITE WRITE (NULU (NULL) 2 (NULL) 

UStR-SECUprTY-AUTHORIIATION-RECQRO 

( NONE) 


ASSOC I AT IONS 

AIX AREACDIX 

DATA T~5~7990.VSAMOSET.DF0151SZ.T816CC52.T55~1990 


INDEX T55~F5EO.vSAMOSET.oF0151B2.T876CC52.T55~f5EO 


DATA TAq04COO.VSAMDSET.OFD75182.TS16CC~E.TA90~COO 


ATTR 18UTES 

~IU;> ;) 


CLUSTcQ -- fILE2 
HISTORY 


OWNER-I DENT---C REATt ON-EXP [RA TI ON---REl-----RCVY-VOl----RCVY-oEVT-------RC VV-C I 

(NULL. 15.1S2 00.000 2 TSOPAK X'3OCOl008' X'OOOOll' 


P~OTECTION (NULL' 

ASSOC lATIONS 


DATA TO05FA90. YSAMDSET .DFD15182. T876CC51. To05FA90 


'"::: 	 DATA - T005FA90. VSAMoSET. Of 07518 z. T876CC 51. TD05FA90 



1'. 	 1('r 
[DCAMS SYSTEM SERVICES 	 T I ME; 08 :39: 48 07101115 PAGE It 

lISTING FROM 	 CATALOG -- USfRCATl 

HISTORY 
OW~ER-IDENT---CREATION---EXPIRATION---REl-----RCVY-VOl-----RCVY-DEVT-------RCVY-C[ 
(NULL) 75.1S2 00.000 2 TSOPAK X'30C0200S' X'OOOOlZ' 


p~OTEcrION (NUll) 

AS SOC I AT IONS 


CLUSTER FILE2 

ATTR IBUrES 


RKP---KEYlEN-----AVGlRECl-----MAXlRECl-------BUFSPC---------C1Sl---CI/CA----tXCPEXIT 

o 0 SO 80 1024 512 11 (NULlI 

SHR (1,3) RCVY SUBAl NERAS NIXD NweK NI"'8D NREPL Ut-.lORD NRUS NSPNO 
sr~TISTICS FREESPACE: %BYTES ~CI'S TOTAL BYTES 

SYSTE"'-TlMfSTA'4F' IN-Cl IN-CA IN DATA SET 
X'876CD21S8FC5FOOO' 0 0 28160 
----------------------------RECO~DS--------------------------- ---------SPlITS-------- ·----NUM3ER---

TOTAL DElUFD INSERTED UPDATED RETRIEVED C I C A EXCPS EXTENTS 
o 	 0 0 0 0 o 0 2 1 

ALLOCfl TION 	 -----------SPACE------------ ----------R9A---------
TYPE PRIMARY SECONDARY HIGH-AllOe HIGH-USED 

TRK 5 1 X'00006EOO' X'OOJOOOOO' 


VOLUMES 	 ----EXTENT---- ----------RBA-------- PHVSICAl PHYRECS TRACKS 
VOlSER---DEVTYPE-------VOlFLAG----t-.lUMBER---TYPE----HI~H-AllOC----HIGH-USECl-----REC-SllE---PER-TRK---PER-CA 

TSOt>AK X'30C0200S' PRIME 1 X'OO' X'OJ006EOO' x'ooooaaoo' 512 II 1 
EXT ENT S: lOw-C CHH------H I GH-CC HH----- TRAC KS---- --Lel ...... RBA-------H I GH- RIl II 

X'OJOFOOOA' X'OOOFOOOE' 5 X'OOOOOOOO' X'00006DFF' 

CLUSTFR -- KEYPHO~ 

r< 1ST OR Y 
OWNER-IDENT---CREATION---EXPIRATIO~---REl-----RCVY-VOL-----RCVY-DEVT-------RCVY-CI 

(NULll 75.182 00.000 2 TSOPAK X'30C02008' x'OOOOOF' 

PPOTECTION I~ULl) 


ASS DC I A T IUN S 

OAT A T 1 i ~ 6 'Lc J • VS:. ,'1 DSET • 0 F D 7 5 132 • T 'l 7bC C4F • TIL t. I> 32 0 

INDEX Tll:.E53J.VSA~OSET.OF075132.T876CC4F.TliAE530 


QATt. TIIAb820.VSA~DSFT.OFD7~182.T376CC4F.TiLA6820 

HI STCRY 

OIolNFR-IDENT---C;(E A TI ON---EXP I ;;tAT I Ot~---RH-----RCVY-VOL-----KCVY-DEVT-------~ CVY-C I 

['''JLll F.l~2 cG.ceo 2 TS~P.h. X')OCJ2G08' ,,'CJOOJfc' 


P~OTECTION (NULL) 

ASSOCIATION') 


C LUS TER KEYP"'il~, 


ATPIBUTES 

RKP---K[YLEN----AVGL~ECL-----~AXLK[Cl-------BUfSPC---------CISI---Cl/ A----EXCPEX 1r 


o 24 80 80 1536 512 1 (~ULll 

I SHR(I03) RCVY SU2AL NERAS IXU NWCK NI~8') "''':~L UNO;lD ~jRUS "lSP"ID 
:.. ST:.TISTICS FREESPACE: tP,YTES tCI'S nHL 3YT,')
w SYSTE~-TIMEsr.·;"p 	 I"J-CI IN-ClI 1"1 J!T~ srr 
~ X'876C1ZZA59CJ:'420J' 	 0 0 5lZ0 
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LISTING FROM CATALOG -- USERCATI 

----- RECORDS------------------ ------SPl I TS----- --MJMBER---
TOTAL DELETED INSERTED UPDATED RETRIEVED (I CA excPs EXTENTS 

53~ o 0 0 0 o 0 101 6 
alLOCATION ----SPACE------- -------RSA 

TYPE PRIMARY SECONDARY HIGH-Allot HIGH-USED 
TRK ~ 1 X'OOOOC600' X 'OOOOC600' 

VOLUMES ---EXTENT---- ----------R8A---------- PHYSICAL PHYRECS TRACKS 
VOlSER--DEYTYPE-------VOlFLAG----HUH6ER---TYPE---HIGH-AllOC----HIGH-USED----REC-SIZE---PER-TRK---PER-CA 
TSOPAK X'3OCOZOOS' PRIME 6 X'OO' X'ooOOC600' X'0000C600' 512 11 1 
EXTENTS: LOW-CCHH -HIGH-CCHH----TRACKS-----lO W-R8A----HIGH-R 8A 

X'OOOF0005' X'OOOF0008' ~ X'OOOOOOOO' X'000051FF' 
X'00110000' X'00110000' 1 X'00005800' X'00006DFF' 
X'OOl10001' X'00110001' 1 X'00006£00' X'000083FF' 
X'00110002' X'0011000Z' 1 X'00008400' X'000099FF' 
X'00110003' X'00110003' 1 X'00009AOO' X'OOOOAFfF' 
X'0011000~' X'00110004' 1 X'00008000' X'OOOOC5fF' 

INDEX Tl1AE530.VSAMDSET.DFD751S2.T876CC4f.Tl1AE530 
HISTORY 


OWNER-!DENT--CREATION-EXPlRATION-REl-----RCVY-VOl---RCVY-DEVT------RCVY-Cl 

(NUll) 75.182 00.000 2 TSOPAK X'30C0200S' X'000010' 


PMOT ECT ION (NULL J . 

ASSOCIATIONS 


CLUSTER KEYPHON 

ATTR l8UTES 


RKP-KEYlEN----AVGlRECl---MAXLRECl-----BUFSPC------ctsZ---CI/CA----EXCPEXIT 

o 2~ 0 505 0 512 11 (NULL) 


SHR(l,)J RCVY SU8AL NERAS NWCK NIM80 NREPl UNORO NRUS 

STA TISTICS FREESPACE: leVTES .c .. S TOTAL BYTES 

SYSTEM-TIMESTAMP IN-CI IN-CA IN DATA SET 
X'876CD22A5~OOO' 0 0 512 
----- RECORDS---------------- ------SPlITS------ ---NUM8ER---

TOTAL DELETED INSERTED UPDATED RETRIEVED CI CA EXCPS EXTENTS 
10 0 0 0 0 o 0 50 1 

--------INOEX----
ENTPIES SEQUENCE-SET HIGH-lEVEL 


LEVelS PER SECT RBA RBA 

Z 3 X'OOOOOOOO' X'00000400' 


.llOCATION SPACE------ -----R8A-----
TYPE PRIMARY SECONDARY .HIGH-AllOC HIGH-USED 

TRK 1 1 X'OOOOI600' X'00001400' 


VOLUMES ---EXTENT-- ------RBA----- PHYSICAL PHYRECS TRACKS 
VOLSER--DEVTYPE---VOLFlAG--NUMBER---TYPE----HIGH-AllOC----HIGH-USED---REC-SflE--PER-TRK--PER-CA 
TSOPAK X'3OC0200S' PRIME 1 X'OO' X'00001600' X'00001400' 512 11 1 

:t 	 EXTENTS: LOW-CCHtt-----HIGH-CCHH--TRACKS---lOW-RIIA----HIGH-RBA 
X'OOOf0009' X'OOOFOOOq' 1 X'OOOOOOOO' X'000015FF' 

to) 

j...) 

p.,J CLUSTFR -- PHOM'rLE 

) 	 ) 
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IDCA"S SYSTEM SERYICES 	 TlHE: 08:39:~8 01101115 PAGE 6 

lISTING FRO" 	 CATALOG -- USE~CATI 

HISTORY 

OWNER-IOENT---cREATION---EXPIRATION---REl-----RcYY-YOl-----RcVY-OEVT-------RCVY-CI 

(NUll' 15.182 00.000 2 TSOPAK X'30COZ008' X'OOOOOC' 


PROTECTION (~lL' 
ASSOCIATIONS 

~ATA TA9~CaO.VSAMDSET.OF075182.T816CC~.TA904COO 
AIX AREACDIX 

OA TA TA9~COO.VSAMOSET.OFD75182.T816CC4E.TA904COO 
HISTORY 


OWNER-IOENT---CREATION---EXPIRATION---REl-----RCVY-VDl-----RCVY-Dc YT-------RCYY-CI 

(NUll) 75.182 00.000 2 TSOPAK X'30C02008' X'OOOOOO' 


PROTECTION (NUll' 

ASSOC U TlONS 


ClUSTE~ PHONFllE 

ATTRIBUTES 


RKP--KEYlE~--AVGl.RECl----"AXlRECl------8UFSPC-------C I SZ--C I/CA----EXCPEX IT 

o 0 80 80 1024 512 11 (NUll) 

SHR(I,3) RCVY SU8Al HERAS NIXO NWCK NIMBD NREPl UNORD NRUS NSPND 
STATISTICS FREESPACE: %BYTfS tCI'S TOTAL BYTES 


SYSTEM-TIMESTAMP IN-Cl IN-CA IN DATA SET 

X '816CDZ132'lOD8000' 0 0 4608 


----,RECORDS--------------------- -------SPLITS----- ---NUM8ER---
TOTAL DElETED INSERTED UPDATED RETRIEVED CI CA EXCPS EXTENTS 

531 0 0 0 531 o 0 IS9 5 
ALLOe.. T ION 	 -------SPACE------- -------R8A----

TYPE PRIMARY SECONDARY HIGH-AllOC HIGH-USED 

TRK 5 1 X'000OC600' X'OOOOIVtOO' 


VOLUMES ---EXTENT---- --------RBA------ PHYSICAL PHYRECS TRACKS 
VOL SF R---ofYTYPE- YOLFl AG--NUHBER--TY PE---HIGH-AlLOC--HI GH-USEO--R EC-S Il E---PER-TRK---PER-C A 
TSOPAK X'30COZOOS' PRIME 5 X'OOi X'0000C600' X'0000B400' 512 II 1 
EXTENTS: lOW-CCHH---HIGt+-CCHH----TRACKS----lOW-RBA-------HIGH-R8A 

X'OOOFOOOO' X'OOOF0004' 5 X'OOOOOOOO' X'00006DFF' 
X'OOOFOOIO' X'OOOFOOIO' I X'00006EOO' X'000083FF' 
X'OOOFOOll' X'OOOFOOll' 1 X'0000S400' X'000099FF' 
X'OOOFOOIZ' X'OOOFOOIZ' 1 X'00009AOO' X'OOOOAFFF' 
X'000FDD13' X'000F0013' 1 X'00008000' X'OOOOC5FF' 

VOLUME -- TSOPAK 

REL-----RCVY-VOl-----RCVY-DEYT-------RCYY-CI 


2 TSOPAK X' 3OCOZOOS' X' 000009' 

MAX-DEYICE HAX-EXTENTS DATASETS DATASPACES 

DEVTVPE-----PHYREC-SIIE---BYTE/TRK---TRK/CYl---CYl/VOL---YJlU"E-TIMESTAMP--------PER-ALlOC---ON-VOLUHE----ON-VOlUME 
1(' 30C02008' 7294t 1294 20 203 X' S76CDZ08E1Z34tOOO' 5 7 2 

I OATASPACE 
w 	 ------FORMAT 1 OSCB-------- SecONDARY 

C C H H R TIMESTAMP ----ATTRI SUTE S----- EXTENTS---AlLOCATION---TVPE---OATASETS 
w '" 	 1('0019000006' X'8161EOA967016000' SUBAl EXPl utAT 1 5 Til K 1 
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IDCAMS SYSTEM SERVICES T(ME: 08:]9:48 07/01115 PAGE 1 

LISTING FROM CATALOG -- USERCATl 

---TRACK s---
EXTENT-DESCRIPTOR: TOTAl USED SEG-CtHH SPACE-IUP 

3S 35 X'OOOAOOOO' 23 
OATASFT DIRECTORY ATTRI8UTES EXTENTS 

USERCATl (NUll I 3 
DATASPACE 

------FORNAT 1 05C8------ SECONDARY 
C C H H R TIMESU"'P ------ATTRI 8UTES----- EXTENTS---AllOCATION---TYPE---DATASETS 
X'001900000.' X'876CC~C6CE86000' SU8Al EXPl 1 a cn 6 

--TRACKS-
EXTENT-DESCRIPTOR: TOTAL USED BEG-CCHH SPACE-MAP 

60 .5 X' OOOFOOOO' 200F 
DATASET Dl~ECTORY AlTR 18UTES EXTENTS 

TA90~00.VSA"OSET.OF075182.T816CC~E.TA9a.COO (NUll I 5 
TIIA6820.VSAMOSET.OFD75182.T816CC4F.TIlA6820 (NULL) 6 
TIIAE530.VSAMDSET.DF075182.T876CC4F.TlIAE510 (NUlll 1 
TD05FA90.VSAMOSET.DF075182.T876CC51.TD05FA90 (NUll. 1 
T5547990.VSA"DSET.OF075182.T876CC52.T5541990 (NUll I 1 
T554F5EO.VSA"OSET.OFD75182.T876CC52.T554F5EO (NUll I 1 

CLUSTER -- USERCATl 
HISTORY 

O~NER-IDENT--CREATION---EXPIRATION---REl 
(hUlU 75.178 00.000 2 

PI/OlECTION 
MASTERPW---CTLPW------UPDATEPw---READPW-----CODE-------ATTEMPTS---USVR 
MASTER (NULLI (NUlli (NULL) (NUlli 2 (NUlli 
USER-SECURITY-AUTHORIIATICN-RECCRD 
I NONE I 

ASSOC IA TI1NS 
DATA VSAM.CATALOG.8ASE.DATA.RECORO 
INDEX VSAM.CATALOG.8ASE.INDEX.RECORD 

DATA VSAM.CATAlOG.BASE.DATA.AECORD 
HISTQl'-Y 

OWNER-IDENT---CREAT ION-EXP IRATlON---Rfl 
'NUlLl 00.000 00.000 2 

;,:JTrr:TI.~i' (NULL! 
ASSOClAT IONS 

CLUS TER USERCATl 
ATTR 18UTES 

RKP---KEYLEN---AVGlR ECl---MAXlRECl---BUFSPC------C I Sl--C I/CA--EXCPEX IT 
o 44 505 505 3072 512 H (NULL) 

SHR(3,J1 
SIND 

ReVY 
RVBL 

SUBAL NERAS IXO NWCK I"SED NREPL UNORO NRUS NSPNO 

STATISTICS FAEESPACE: l8YHS lC I' S TOTAL BYTES 
SYSTEM-TIHESTA"P IN-CI IN-CA IN DATA SET 
X'8761EOB3F~EB2000' o o 38400 
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IDCAMS SYSTFM SERVICES 	 TIME: OS:39:~8 07/01115 PAGE 8 

"., 

(}1 '" 

LISTING FROM CATALOG -- USfRCATl 

-----------------11.EeOR OS------------------------- ---------SPlITS-------- ---MJMBER---
TOTAL DELETED INSERTED UPDATED RETRIEVEIJ C I CA EXCPS EXTENTS 

1" 0 0 0 108 o 0 67 2 
AlLOCATION 	 ------SPACE----------- ---------R8A-------

TYPE PRIMARY SECONDARY HIGH-AllOe HIGH-USED 

TRK 10 5 X'OOOOBOOO' X'00008000' 


VOLUMES ----EXTENT--~ -------R8A---------- PHYSICAL PHYRECS TRACKS 
VII.SER---DEVTYPf------VOLFlAG---NUM'3ER---TYPE---HIGH-AlLOC--HIGH-USEO---REC-S tZE---PER-TRK--PER-CA 
TSOPAK X' 3OC020\)S' PRIME 1 X'OO' X' 00005800' X' 00005S00' 512 11 5 

LOW-KEY: 00 

HIGH-KEY: 3F 

HIGH-KEY-R8A: X'00001600' 


EXlt::NTS: 	 LOW-CCHH----HIGH-CCHH-----TRACKS----lOW-R8A----HIGH-RBA 

X'OOOAOOOO' X'000A0004' 5 x'OOOOOOOO' X'000057FF' 


VOlUMES --EXTENT---- -----RBA------- PHYSICAL PHYREC S TRACKS 
VII.SER--QEVTYPE-----VOlFlAG---NUM8ER--TYPE---HIGH-AllOC--HIGH-USEO---REC-SIlE--PER-TRK--PER-CA 
TSOPAK X'3OC0200S' PRIME 1 X'OO' X'OOOOHOOO' X'00008000' 512 11 5 

lOW-KEY: ..0 

HIGtt-KEY: FF 

HIGH-KEY-RBA: X'00005S00' 


EXTENTS: 	 LO..-CCHII -HIGtt-CCHH-----TRACKS------lO W-RBA-----HI GH-R8A 

X'OOOAOOOl' X'OOOAOOOE' 5 X'00005S00' X'OOOOAFFF' 


INDEX -- YSAM.ClTllOG.81SE.INDEX.RECORO 
HISTORY 

OII1NER-I OENT--CRE ATt ON-EXP IRATlON--REl 
( ....ll) 00.000 00.000 2 

PROTECTION (NUll) 
ASSOCIATIONS 

CLUSTER USERCATl 
ATTRI8UTES 

RKP-KEYlEpt----AVGLRECL---MAXlRECl-----8UFSPC-------C ISl---C I/CA---EXCP EX t T 
o 4~ 0 505 0 512 11 (NUll I 


SHR(3.31 ~CVY SUBAl NERAS NWCK IMBED NREPl UNORD NRUS BIND 

STATISTICS FREESPACE: '8YTES "I'S TOTAL 8YTES 

SYSTEM-TIMESTAMP IN-C I IN-CA IN DATA SET 
X'S761f083F4EB2000' 0 0 27648 
-------------------------K~eORDS------------------------- --------SPlITS-------- ----NUMBEK---

TOTAL DaETED INSERTED UPDATED RETRIEVED C I CA EXCPS EXTENTS 
3 0 0 0 0 o 0 16 3 

-------------INOEX---------------- 
ENTRIES SEQUENCE-SET HIGH-LEVEL 


lEVELS Pt:R SECT RBA RBA 

2 7 X'00006EOO' X'OOOOOOOO' 


AllOCATION 	 --------SPACE-------- ------RBA------
TYPE P~[MARY SECONDARY HIGH-AllDe HIGH-USED 

TRI( '> 5 X'00007200' X '00007200' 


VOlUMES 	 --EXTENT---- -------RBA--------- PHYSICAL PHYRI'C S TRACKS 

I 

http:SHR(3.31
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[OCA"S SYSTEM SERVICES 	 TIME: 08:39:0\8 01101175 PAGE 9 It 

L[STING FROM CATALOG -- USERCATl 

VOLSER--OEVTYPE---VOLFLAG---NUMBER'--TYPE---H[GH-ALLOC---H!GH-USEO---REC-SI lE---PER-TRK--PER-CA 
TSOPAK X'30C02008' PRIMe 1 X'OO' X'00006EOO' X'00000200' 512 11 1 
EXTENTS: LOW-CCHH----HIGH-CCHH----TRACKS----LOW-RBA -HIGH-RBA 

X'OOOl0005' X'OOOA0009' 5 X'. 00000000' X'00006DFF' 
VOLUMES ----EXTENT--- -------RBA-------- PHYSICAL PHYRECS TRACKS 

VOLSER--DEVTVPE-----VOLFLAG--NUMBER--TVPE---HIGH-ALLOC--HIGH-USED---REC-SllE--PER-TRK--PER-CA 
TSOPAK X'3OC02008' PRIME 1 X'80' X'00001000' X'00001000' 512 11 5 

LOW-KEY: 00 
HIGH-KEY: 3F 

EXTE N TS : 	 LOW-CCHH---H IGH-CCHH-----TRACKS~----LOW-RBA----HI Glt-R8A 

X'OOOAOOOO' X'OOOAOO~' 5 X'00006EOO' X'00006FFF' 


VOLUMES --EXTENT-- ------R8A PHYSICAl PH'rRECS TRACKS 
VOLSER---DEVTYPE-----VOLFLAG--NUMBER--TYPE--HIGH-AllOC--HIGH-USED---REC-S IlE--PER-TRK--PER-CA 
TSOPAK X'30C02008' PRIME i X'80' X'00001200' X'00001200' 512 11 5 

LOW-KEY: 40 

H[~KEY: FF 


EXTENTS: LOW-CCHH----HIGH-CCHH-----TRACKS----LON-R8A-----HIGH-R8A 

X'OOOAOOOA' X'OOOAOOOE' 5 X'OOOO7000' X'000071FF' 


J: 
:... 
to) 

;.." 
01 
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IOCA~S SYST~M SERVICES TIME: 08;3Q:48 07101175 PAGE 10 

LISTING FROM CATALOG -  USERCATI 

THF NUMBER OF ENTRIES PROCESSED 
ALIA S ----- 
CLUSTER - 
PATA ---- 
GOG ------ 
INDEX ----- 
AU ---- 
PUH ---- 
NONVSA/II -- 
PAGESPAC€ - 
SPACE ----- 
USERCATALOG -
TOTAL ---- 

WAS: 
o 
4 
5 
o 
3 
1 
1 
o 
o 
1 
o 

15 

THE NUMBER or PROTECTED ENTRIES SUPPRESSED WAS 0 

IOC00011 FUNCTION COMPLETED, HIGHEST CONDITION CODE WAS 0 

J: 
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INTRODUcnON 


• 


Virtual Storage Access Method (VSAM) is an access method for use with 
OS/VSl and OS/VS2. VSAM is used with direct-access storage to provide 
fast storage and retrieval of data. 

VSAM's record format is different from that of other access methods. All 
VSAM records are stored in control intenals. A control interval is a 
continuous segment of auxiliary storage. The records are ordered according to 
values in a key field or according to when they were stored. With , key-sequenced data sets, the user can gain access to a record by specifying its 
key or its relative byte address (RBA). With entry-sequenced data sets, the 
user can gain access to a record only by specifying its RBA. For additional 
information on VSAM records and how they are stored, see "Data Areas." 

User programs that contain Indexed Sequential Access Method (ISAM) 
macros can be used to process records in a VSAM data set. The ISAM 
interface program that allows the use of ISAM macros builds the necessary 
VSAM control blocks when an OPEN macro is issued and ensures that 
VSAM control blocks are properly initialized when subsequent requests are 
made for reading or writing records. 

Most of VSAM resides in the pageable link pack area in the common area of 
virtual storage. Figure 1 illustrates VSAM's relationship to OS/VS2, to the 
processing program, and to the data stored on a direct-access storage device 
and in mass storage. The subpools indicated in the figure (230,231,239,241, 
245,250,252) contain VSAM control blocks. For more information see 
"Virtual-Storage Management" in "Diagnostic Aids." 

VSAM is controlled by user macros. These macros are expanded into calling 
sequences to VSAM functions. For additional information on user macros, 
see OS/VS Virtual Storage Access Method (VSAM) Programmer's Guide 
and OS/VS Access Method Services. 

VSAM communicates with other parts of the operating system through the 
SVC processor and through VS2 control blocks used by VSAM. In addition 
to the VS2 control blocks used by VSAM, VSAM builds and uses the 
access-method control block (ACB). The ACB describes a VSAM data set in 
much the same way that a DCB describes a nonVSAM data set. 

In addition to processing records and data sets, VSAM opens and closes data 
sets and does most of its own space management, that is, VSAM makes only 
minor use of VS2 Open and Close and relies on VS2 DADSM for only part of 
its space management. To do much of this work, VSAM uses the VS2 catalog. 
VS2 catalogs contain a description of VSAM space, where available space is, 
bow space is used, and the location of data sets. For additional information on 
the catalog, see OS/VS2 CtIlalog Management Logic. 

VSAM is logically grouped into the following functional areas: 

'. 	Data-Set Management (sometimes referred to in program documentation 
as "I/O Support"), which comprises Open and Close for VSAM and for 
the ISAM Interface, Virtual-Storage Management, and BLDVRP/DLVRP 
processing 

- Open connects a user's program to a VSAM data set and builds the ~, control blocks required to permit the user to read from and write to the 
~ data set. 

Introduction 17 
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FJIW'C 1. Relationship of VSAM. OS!VS2, Uaer'. Proc:cssing Program, and Stored Data 

Close disconnects a user's program from a data set and releases the data 
eet's control blocks built by Open. Close also updates statistics in the 
catalog. 

Virtual-Storage Management centralizes the processing of most requests 
for virtual storage. 

BLDVRP/DLVRP processing builds and deletes VSAM resource pools 
for processing with local or global shared resources. (Processing with 
IhIU'ed resources is described from the user's point of view in OS/VS 
VSAM Options lor .A.dwmc:ed Applications.) 

• 	 R.ecord Management, which comprises processing to satisfy user requests 
for access to data, including end-of-volume processing 

Data-R.equest Processing requests I/O Management to read and write 
records in response to user-issued VSAM and ISAM macros (the latter 
by way of the ISAM Interface). It also requests I/O Management to 
read and write records for VS2 Catalog Management . 

•1 OS/Vfr1. V'1I'tUal Storqe Ac:ceII Method (VSAM) I..oPc 



- End of Volume mounts volumes and allocates space. It modifies the 
existing control blocks to reflect the newly mounted volumes and newly 
allocated space. 

• 	 Control Block Manipulation, which allows a user's program to generate 
lOme control blocks (ACB, EXLST, and RPL) dynamically and to modify, 
display, and test their contents 

• 	 I/O Management, which comprises the Problem-State I/O Driver, the 
Supervisor-State I/O Driver, the Actual Block Processor, end appendages, 
an asynchronous routine, and a purge routine 

- The drivers and the Actual Block Processor translate requests for access 
to the contents of control intervals to requests for reading and writing 
physical records. They build a channel program to give to the VS2I!0 
Supervisor. 

-	 The appendages and the asynchronous routine get control back to the 
requester after I/O is fmished. 

I 
I 
I 
I 
I 
I 
Ii , 
I ~ 
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Diagram AB. VSAM Overview 

~p 

I. Open Processinl (see Diagram AC); BLDVRP 
Processing (see Diagram AF). 


User-Issued VS2 

VSAM 

OPEN Macro 	 Allow a user to store or retrieve records in a VSAMDeta 
Set or BLDVRP Macro (SVC 19) data set or build a VSAM resource pool for 

- - - - - - - - - - processing with shared resources. 

2. Record-Management Processing User-Issued ISAM MICfOI: 

BISAM - WRITE, READ, CHECK, ISAM-Interface Processing (see Diagram BU). 


and FREEDBUF 

QISAM -PUT, GET, PUTX, SETL, 

= 
~ Translate the request into its VSAM equivalent.


ESETL, and RELSE 


VSAM Control 
Block Structure 

Store a record or control interval. -
User-Issued VSAM GET or GETIX Macro • III 

User· Issued VSAM ERASE Macro 

User-Issued VSAM POINT Macro 

User- or Close-Issued VSAM ENDREQ Macro 

User-Issued VSAM CHECK Macro 

User-Issued VSAM MRKBFR Macro 

User-Issued VSAM SCHBFR Macro 

User- or Close-Issued VSAM WRTBFR Macro 

Record-Manapment-Issued SVC 55 

User-Issued Access Method Services VERIFY 	

Mark a buffer in the VSAM resource pool for 

Locate a record. 

Terminate request processing. 

Ensure completion of an asynchronous request. 

output or release. 

Search a buffer pool in the VSAM resource pool 
for a control interval. 

Write a buffer or buffers from the VSAM 
esource pool. 

Obtain the next volume 6r allocate additional 

Restore processing statistics for a newly created 
data set following a system crash. 

Control 
Interval 

----, 
_____ 

., 
Control Interval 

ACB, RPL, or EXLST 

VSAM 

User-Issued VSAM PUT or PUTIX Macro 1 DVSAM Request Processing (see Diagrams BB-BT). 

VSAM 
DataData 
SetSet Record(s) 
(Open)(Open) 

IJ 

Command 3. Control Block Manipulation Macro Processing 
(see Diagrams CA-CB). i 

!:: 

" ,. Build a new control block. 

o 
2. 	

Modify. display, or test a control blo~k.I Record I I'& _...J 	 User-Issued VSAM 
MOOCD, SHOWCB 4. Close Processing (see Diagrams AD and AE);~ g. -	 or TESTCB Macros DLVRP Processing (see Diagram AF). 

Control 
N Interval User-Issued VS2 Disconnect a user's processing program from its 
'" CLOSE Macro (SVC 20) associated VSAM data set or delete the VSAM 

or DLVRP Macro (SVC 19) resource pool. 
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~ Diagram ACt. VSAM OPEN: Connect a User to a VSAM Data Set 

IS,UI-U.,'. Add... SpKe 
The IS AM-user'. program issued OPEN (SVC 19) for a ~ 

RI VSAM data set OS/VS2 Open enters VSAM here. 
DCDsI 

It 1Open
Parameter 

I ~ Li!t 	 , 

toeD 	 I-i 	 r-
IS AM-Interface Open Processinl DSORG 'J:::: -I toeD l-
 I. Build the ISAM Interface control block Data Set -_. 
for each DCB for a VSAM data set being opened. Information I=' 

a: 	 r 
2. Build the VSAM user control blocks DDNAME ~ 	 1= EXLST - using information in the ISAM DCB.

&. ..... SYS I.SYSJODQE 	 3. Issue OPEN, SVC 19, to open the ACB. 
Data Set ~ 

~ Data Set 
EIJFCD rt-- IOrganization Ib

t9. 
n 

VSAM·User's Address Space, or 
ISAM-User's Address Space after Step 3 

The VSAM-user's program or ISAM-Interface Open 
Register 2 ACB issued OPEN (SVC 19). OS/VS2 Open enters 
1 User ACB VSAM here. 

Offset to 
Entry in TIOT VSAM Open Processinl 

tPassword ~ Initiali7.e for processing the user ACB. 

Mount and verify volumes. 

6. Open the object. 
for Dati 
DO Entry 

Set', UCBI 7. If a base cluster is being opened for output 
and has an upgrade set, open the upgrade 
set. 

8. 	If the dsname on the DO statement names 
a path, open the alternate index associated 
with the path. 

9. Prepare for subtask sharing and job step 
termination. 

10. Terminate Open processing. 

ISAM-Ueer'. Addrell Space .... 

oeD IICB 

EXLST 

ACB 

VSAM- or ISAM-User's Address Spice 

Job Step TeB DEBs 

tOED 

40 

ACB 

ACBDED 

48 

58 

..... 	 ~ -




('1 

NeIes 'or DIIIIr- Act 
When the caller iSlUes the OPEN macro, SVC 19, 
IGCOOOlI (VS2 Open) is entered by the VS2 SVC 
Interruption handler. 

VS2 Open obtains the JFCB from the scheduler work 
area. 

If the JFCB data-set organization (JFCDSORO) field 
indicates a VSAM data organization and the DCB 
data-5et organization (DCBDSORO) indicates indexed 
sequential organization, IFGOI93A (VS2 Open) sets the 
identifier for each DCB-for-VSAM~ata~rganization 
entry in the WTO table to '2r, the identifier of the 
ISAM-Interface Open routine. 

I 	 mAOI92I: BLDIICIt. INITIICB 

The IICB serves as a bridge between the ISAM user 
program's DCB and the VSAM control blocks that 
allow the user's program to read and write records. 

See "Data Areas" for details about the IICB. 

See OS/JlSl Data A~tIf for details about the DCB. 

2 mAOI92I: BLDnCB,lNITIICB, ACBMERGE 

The ISAM-Interface Open routine builds an ACB and 
an EXLST for each DCB for a VSAM data set being 
opened. The ACB is initialized with the DCB 
DDNAME and MACRF fields. 

See "Data Areas" for details about the ACB and 
EXLST. 

3 	 mAOI92I: OPENACB 

The ISAM-Interface Open routine builds an open 
parameter list and issues SVC 19 to open the ACB. 

VS2 Open copies the ACB from the user's area into 
the Open work area. 

I 

If the open-parameter-list entry addresses a VSAM 
ACB, VS2 Open sets the identifier field for each ACB 
entry in the WTO table to C'2A', the identifier of the 
VSAM Open routine. All further VS2 Open processing 
is bypassed for each ACB entry until the VSAM Open 
routine returns control to VS2 Open at step 57. 

VSAM ()peII Proce_. 
.. 	 See Diagram AC2. a 
5 See Diagram AC3. This step is skipped for a dummy ~ data set. 

g'
;: 

6 See Diagram AC4. The object could be an alternate 
index that is itself being opened for processing by the 

~ user. 

f" 


1 	 See Diagram AC5. This step is skipped fon dummy 
data set. 

I 	 See Diagram AC6. This step is skipped for a dummy 
data set. 

, 	 IDAOI92A: BLDDDEB 

VSAM Open builds a "dummy DEB" for the user 
ACB and adds its address to the job step's TCB DEB 
chain. (The device~ependent section of the DEB i~ set 
to 0.) Each open ACB is identified by a dummy DEB 
in the chain. If the user's program ends abnormally, 
ABEND closes the ACB or DCB associated with each 
DEB in the chain. 

10 See Diall"am AC7. 


A Note ..... DyIIIIIIIk StItIIc A..... 

When OPEN is issued, not to open a data set, but to 
dynamically add a string to the user's capability to process 
multiple requests concurrently, the string is added and 
Open returns to the caller. VSAM Record Management 
requests dynamic string addition when more strings are 
required than the user specified. 

Record Management indicates dynamic string addition by 
a nag in the ACB. 

IDAOl92Y (ENQBUSY) iSlUes ENQ on 'SYSVSAM' with 
'B' (busy) indicated to prevent Open from using the 
control block structure that is affected by dynamic string 
addition. 

IDAOI92Y (INITPLH) builds and initializes an additional 
PLH,IOMB, 105B, and PFL.IDAOI92Y (BLDBUFC) 
builds and initializes an additional BUFC and buffer. 
IDAOI92W builds an additional CPA and chains it to the 
BUFC. IDAOl92Y (DYNSTRAD) chains these new 
control blocks into the existing control block structure. 
(PLHDR points to the PLH, and BUFDR points to the 
BUFC.) 

.. 


~. 


..~ 
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sc Diagram AC2. VSAM OPEN: Initialize for Processing the User ACB 

g 

~ 
f 

Same Control 
Blocks as DiaKram AC I 

I 
BuUt by Open 

For Data CTGPL r Set Type 
For Catalog's 
ACB Address tCTGFL 

i 
!: For CI #s 

of Components 
of all Data SeU 
Assodated with< User's ACB 

rn 

~ 
i
n 

VSAM Catalol 

I 

II. Build the Open Work Area. ~ rtopw (t-I---rID=S=T=y=p=lel 

12. Is the object to be opened a dummy data set? 
No Yes 

f '-® 
0~ 

:, 13. Confirm that the user is authorized to process 
the data sets associated with his ACB. ~ 

I 
I 

14. Obtain information from the catalog for the 
object named on the DD statement and for all 
data sets associated with the object. 

1S. Build save lists for cleaning up storage during 
task termination. 

16. Prevent other tasks from op('ning the data sets 
during this open. 

17. Is the object already open for this job step? 
""No Ye~ 

/', '-0 
" 18. Build the base information block for the object 

I being opened and its associated data sets. 

19. Unless a catalog or a catalog recovery area is 
being opened or processing will be with shared 
resources, build a working storage header. 

~20. Load the routines required for the rest of 
Open processing, 

! 

CRA Volser 

Control-Interval 
Numbers of Data 
and Index Comp's 
of Base Cluster 
and of Alternate 
Index 

Number of 
UPlrade Alternate 
Indues 

Control·lnterval 
Numbers of Data 
and Indu Comp's 
of UPlrade 
Alternate Indexes 

"Supply Correct Pa_ord 
for ICode Name I Data Set" 

ENQ Parameter List 

lMajor 
Resource 

tMinor 
Resource 

,..,-----. 

DEB SLs 

Q 
Core SLs 

Q 
Swap SL. 

Q 

User's ACB 

ACBAMBL 

AMBLXPT 

Password 
from Operator 

JSCB VATs 

JSCBSHR / VATPAMBLr 

I 
PrimAMBL 

lAM.L~H~ 
I 

'. 

()pen Work Area 

~ 1
0:;J0-~~.z.ZZfl!Z.;r""?2~~2:;Z~~~' 

Regi,ter 4 

A ~ A 
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,~.. IDAtIftA: INITItzA 

The open wort area" mapped by the IDAOPWlUt. 
IIIIICI'O. 

I3IDAOlftC 

The u.er establishel the IlUIIIber of timeI the operator 

may attempt to IUpply the c:orred pusword, .. 

described in 08/.,82 Ac~n M~thod &M1icer. If 

the correct password Im't IUpplled, VSAM Open 
letl the 'ACB not opened' return code In ,.ister 

IS and the 'uler password Invalid' fIq In 

ACBERFLG. 


"14 IDMIftC: LOCI 

LOCI __ a LOCATE (SVC 26) to obtain datHet 
type, c:ataloa ACB eddrellll, c:ataIot recovery area 
yolume lerial number, and c:ontrol-interYal number for 

each data let lIIIOciated with the object named on the 

DO atatemeoL 


.5 IDMIftA: 8LDUB1'S 

Durina termination the ENQI iDdic:ated in the ESL 

(enqueue ..ve list) will be dequeued, the DEB. 

indicated in the DSL wiD be unchained, the storqe 

("core") indicated in the CSL will be freed, and the 

pqes indicated in the PLS will be freed. The SSL 

enables Open to chain control blocb at the end of 

Open proc:essi.... 


" 	 IDMIftA: 8I.I)f';NQPL, INrI'IftA 

Opea enqueues on ac:h data let to prneat it from 

beiDa opened by other tasb durina the current Opea 

proc:asiq. 


17 IDMI92A: 0)NaASI 

If the lOP faeld in the AMBL of the data let beiDl 

opened matches the IDP field of an AMBL on the 

primary chain, the control bIoc:ts for the bale c:luster 

alreadyemt. 


I 
II The base information bIoc:t conWns the addrellel of 


many of the c:ontrol blocb built by Open for Rec:ord 

Ma.nqemeoL 


" 	 No wortina Itonae header .. used for proc:essina a 
cataloa. whic:h is a special c:aIe. 

i 
A

• 	 The add..-es of various VSAM routines 

(Rec:ord-Manqement modules, I/O appenclqes. 

special proc:essinl routines) are placed in various 

control bloc:ks (AMBL, 10SB, IRD, DEB, EXLS'O. 


tI 

~ 
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60 i 	 VS2 Open 

[ 62. lithe ciller the ISAM·lnterface Open routine? 
Y.. No 

• 
61. 	Return to the VSAM-uaer·,'proaram. 722' 

ISAM.lnterface Open PrOCellinl 

64. Was the ACB opened successfully? 
Y.. No 

, 	!. Return to the ISAM-uaer', prosnm. 
66. 	 Modify the OCB fOt' use by the ISAM-user', 

proaram. -:i!:l~!:IP.:IP.Z:i!:I:I!:IrJU=:"",....,~:-;::-r=~ 
~ 61. Taite the uaer OCB exit. If It g a.,.lIable. 


611, Build. DEB for the tlllt', TCS's DEB ch.....==;:;;:1(!) 

69. Load the IS AM-Interface processinl routine. 


and the ISAM·lnterface SYNAD routine 

Into the user', .ddress 'pace. 


10. Build and initialize an RPLI and buffers that 

subsequent ISAM record proceuin. requests 

will require 


VSl Open - 'laal PIOCeIIInl 

71. 	 Return to the 'SAM-user', proaram . 

.,SMF DOl. Set 

.........VS2_ml"'..... S'_ ~D
Manqement Facilities (SMF)? 
~~ 

~ 
S9. 	Write SMF ncord type 62 - Clulter Opened Ot' 

Open Attempted, 

60. 	If Open proeeninl was uMuccellful, restore 
the system and the user ACB to their status 
before Open proceuinl. ~ 

~'.:::.I 
". Dequeue busy enqueue. and free worlt areas. 

'Ia.. ProeeIIIna 

R DOd 
K 

T,pe62 

ACB 

Sello 
Slolu. 
Beror. Open 

__ 'Error FIOIIStB 'r;72l 
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Notel for 0....-- Ac:1 

58 IDAOlftA: nRMI~ UPSMP 

59IDAOI92S 

See OS/JIS S"tmt MaNl~ F«"'tIft (SMF) for 
details about SMF record type 62. 

60 IDAOlnA: TERMI92A, CLNUP 

CLNUP resets open indicators in the VSAM catalOi 
for data sets that were processed. It unchains AMBLs 
and deletes entries from the valid-AMBL table. It 
unchains DEBs. It decrements any use counts that 
were incremented. 

, 	 CLNUP deletes all volume mount table entries that 
were added. 

61 IDAOlnA: DEQBUSY 

A DEQ is iaued for each data set that wu enqueued 
busy (in step 16) to allow other tasks to open them. 

63IDAOI92A 

The VSAM Open routine sets the ACB's open bit 
(ACBOFLGS) on if the ACB is opened successfully. If 
an error occurs while opening an ACB, the VSAM 
Open routine or VS2 Open sets the appropriate error 
flag. , 

~ VSAM Open routine returns control to VS2 Open 
by putting the identifier of the Open Final 

" Termination routine, C'8N', in the WTG table and 
transferring control (through the IECRES macro) to 
the Open/Close/End-of-Volume resident routine. The 
resident routine examines the open parameter list and, 
if all ACB entries have been processed by the VSAM 
Open routine, returns to the VS2 Open Final 
Termination routine. If not, the next ACB entry in the 
open parameter list is processed (return to step 4). 

VS2 Open modules (lFGOI96V and IFGOI96W) 
ensure that an ACB entry in the open parameter list is 
not processed by any access method executor routine. 

IFGOI96V lets the identifier for each VSAM ACB 

!: entry in the WTG table to O. 


i IFGOI96W sets the identifier for each VSAM ACB 
entry in the WTG table to C'8N', the identifier of the 
VS2 Open Final Termination routine. 2. 

1 
 IFGOI98N sets the return code in register IS. 


See "Diagnostic Aids" for details about the VSAM 

g' Open return codes. 

~ 

fir 

64 IDAlI921: OPENACB 

The ISAM-Interface Open routine eels the DCB open 
bit (DCBOFLGS) to t if the DCB's associated ACB 
was opened correctly. 

66 IDAOI92I: OCBMERGE, AMSMERGE, VALIDCIIK 

See OS/JlS1 Dota A~4f for details about the DCB. 

67 IDAOI92I: OCBEXrr 

Register contents passed to the user's DCB exit routine 
are: 

• RI: address of DCB 

• R2 through 13: User's registers 

• R14: return address 

• R15: address of user's DCB exit routine 

IDAOI92I: BFRMERGE 

Merge buffer-related information into the DCB. 

68 IDAOI92I: BUlLDDEB 

The ISAM-Interface Open routine builds a DEB 10 
that: 

• There is meaningful DEB information for the user's 
program to examine; 

• The DEB fields on which COBOL, PLII, and ISAM 
System Integrity routines depend are properly 
initialized; 

• The checkpoint/restart or abnormal end (ABEND) 
routines can examine the task's DEB chain and close 
all of the user's DCBs and ACBs; and 

• The user's program cannot modify the nCB address 
or other fields in the DEB. 

The DEB's ISAM-Interface indicator is now set on. 

See OS/VS1 Data Amu for details about the DCB, 
DEB, and TCB. 

69 IFGOI92I: WADMOD 

Each DCB module-address field addresses an 
ISAM-Interface processing routine that will translate 
an ISAM record-processing request into a VSAM 
request. 

The ISAM SYNAD routine is loaded when it is 
specified in the user's JCL AMP parameter. 

The EXLST (built in step 2) addresses ISAM exit 
routines. 

See "Data Areas" for details about the EXLST. 

~. 


The DEB (built in step 68) ill initialized to point to the 
ISAM-Interface FREEDBUF routine. 

70 IDAOI92I: BLDRPL, INTI'RPt., BLDBUFR 

RPLs and ISAM-Interface buffers are built for each 
ACB (the number of RPLs and buffers is based on the 
ACB's STRNO value for BISAM; one of each is built 
for QISAM) that the ISAM user opens. Two of the 
uses of the ISAM-Interface buffers are to support 
ISAM locate mode and dynamic buffer processing. 

IDAOI92I: OCBlNrr 

When the ISAM-Interface Open processing completes, 
the DCB open nags (DCBOFLGS) field contains: 

• Busy bit on (set to 0) 

• Open bit on (set to 1) 

• Lock bit off (set to I) 

71 

VS2 Open modules (1FG0196V and IFGOl96W) 
ensure that a DCB for a VSAM entry in the open 
parameter list is not processed by any access method 
executor routine. 

IFGO I96V sets the ID field for each DCB-for-VSAM . 
entry in the WTG table to O. 

IFGOl96W sets the identifier field for each 
DCB-For-VSAM entry in the WTG table to C8N', the 
identiFier of the VS2 Open Final Termination module 
(lFGOl98N). 

IFGOI98N sets the return code in register IS. 

If the ACB (built by the ISAM-Interface Open routine 
in step 2) is not opened correctly by the VSAM Open 
routine, the ISAM-Interface Open routine sets the 
DCB open bit to 0 (DCBOFLGS) and sets all DCB 
module-address fields to O. If the user's ISAM program 
issues an ISAM record processing request without 
confirming that the DCB is successfully opened, an 
ABEND OC4 (caused by a branch to address 000) 
results. 
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e Diagram ADl. VSAM CLOSE: Disconnect a User from a VSAM Data Set 
IIAII..,....~.... 

The ISAM-ueer'. proaram or an ABEND •• 
for the ISAM-ueer's proaram lsaued 

I 

~ CLOSE (SVC 20) for a VSAM data eet. 


VS2 Clate enten VSAM here. 


1 r 
 ISA M-Illterf_ eta. I'rocealln. 


1_ Complete the user'. output requests. (See Diap-am 

i BK.) 

[ 2. Delete the ISAM-Interface Procellinl and 
ISAM-interface SYNAD routines from the 
user'. addre. space 

I 
 J. laue CLOSE, SVC 20, to close the ACB. 


WAM-.. IIIAM~"
.w.n.S.. 

The VSAM-user's pro«r.m, an ABEND 

.IIeB VATI for the VSAM-user's pro«ram, or the ~ 

ISAM-Interface Close routine iIIued CLOSE 

~ -------- -r ~ (SVC 20). VS2 Close enten VSAM here.
IIICBSHII. VATPAMBL 

i 
-- R...... U, 

~ Mod... Work "'" IMWA 

_ANIII. 
11....... 

,. ~ ... Build work areu. ~............ 


AMBLX" =:1:..,.,,, S. I. a dummy data eet beinl elated? 

Struct.. No Y.. Clooe Work ArM , C_motl Work Ana 


AMBLII'" , 
 "--<:!> ....-- G"'"
~- 9 0 
r.tltANIIl r~ CLWCOMWK..!1 

~ All_I..,.... ,_I-_-~' Complete aU pendlnll/O opentlonl ~ 


"- ::11,C;n- I- _® 7. If a path II belnl e1osed, close the alte~~ 
In_ R'L 'LHDRAMBLX" 0< truct_ _ 21 index associated with it. J J 

RPLPLHI'T 'LHt---=~~:'::' I Q.~~ II. If a base cluster is belnl closed, e10se it~ fi{ PLHMII.PL I l+
r RPLDACB• ., ~ ." " ... ,.. ACO .....................,••
... 1- .9 51 beinl e1osed, close the alternate indexes in the I PLHCRPL I 

.~. ] .. " , .......~...... f........, t@ 

10. Free the object's AMBL and terminate Close AMB 
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Notes fOl' ...... ADt 
If the DeB data«t ol'Ranization (DCBDSORO) field 
indicates that an ACB is being processed and if the 
DEBFLOSI field (in the DEB) indicates ISAM-Interface 
processing, VS2 Close modules (lGC00020 and 
IFG0200V) do the following: 

IGC00020: Bypasses PUl'Rinl 01 the outstanding EXCP 
requests. 

IFG02OOV: Bypasses DSCB processinl and transfers 
control to the ISAM-Interface Close routine, IDA0200s. 

1 	 IDA028OS: n.USHBn 
,/ The ISAM-Interface Close routine issues a SYNCH 

. 	 macro to transfer control to the ISAM-Interface Load 
routine, which issuest"e final Pur request, if all of 
these conditions exist: 

• 	 The DCB Will opened for output in the locate 
mode and a Pur request was issued prior to the 
CLOSE request (indicated in the DCBMACRF 
lield). 

• 	 No errors occurred (indicated in the DCBEXCD 
field). 

• 	 The ACB lIIIOCiated with the user program's DCB 
was not previously dosed (indicated in the 
ACBOFLGS field). 

See "Data Areas" lor details about the ACB. 

See OS/YS2 Data Amu lor details about the DCB 
and the DEB. 

2 	 IDA028OS: DELETRTN 

The ISAM-Interface Oose routine resets each DCB 
module address field. Virtual storage for the routines 
is released to the system by issuing a DELETE macro 
against the ISAM-Interface routines that were loaded 
by ISAM-Interface Open processing. 

3 	 IDA028OS: CLOSFACB 

The ISAM-Interface Oose routine issues a CLOSE 
macro (SVC 20) to close the VSAM ACB. 

VS200se modules (lGC00020 and IFG0200V) allow 
an ACB to be closed and copy it into the Close work 
area. 

IOC00020 bypasses the DEB validity check and the 
purging of outstanding EXCP requests and, if a VS2 
catalog is being closed, calls IFG0200N to locate the 
TlOT entry and read the JFCB for the catalog ACB. 

1FG02OOV reads the JFCB lor nOlH:8talog ACBs and 
tests for the user program's diagnostic options (that is, 
Generalized Trace Facility), and sets the 10 field for 
each ACB entry in the WTG table to COT, the 
identifier of the VSAM Close module. 

VSAM Close PIece.... 

The input is from IFG02OOT. 

.. 	 IDA02OOT: 1NITlOOT, GETCORE 

The module work area and the close work area are 
built. 

If neither a catalog nor a catalog recovery area in system 
storage (SCRA) is being closed, the dummy DEB is 
verified. Unless a dummy data set is being closed, 
IDA0200T (ENQFUNC, ENQINlT, PARMINlT) builds 
an ENQ parameter list and issues ENQ for every data set 
associated with the user ACB. The parameter list 
indicates 'SYSVSAM' III the major resource and 
control-interval number of the data set, catalog ACB 
address, and 'B' (~usy) as the minor resource. 

, 	 IDA02OOT: FLQUlS, ENDIO 

If the close is not for an ABEND and is not for 
improved control-interval access to load a data set or 
process the mass storage volume inventory data set, 
the data set is nushed and quiesced (that is, any I/O 
activity yet to be done or already started is done): 

An inner RPL is built and pointed to the user ACB. 
The PLH chain is searched for PLHs connected to the 
user ACB. The inner RPL is connected to each PLH 
and an ENDREQ macro is issued. No record is 
returned for an incomplete input request (GET or 
POINT). The output buffer is written to the VSAM 
data set for an incomplete output request (pur or 
ERASE). After I/O completes, the inner RPL is freed. 

7 	 IDA028OT: CLSPATH calls IDAO'lOOB 

The alternate index in a path is closed before the base 
cluster. See Diagram AD2. 

• 	 IDA02OOT: CLSBASE calls IDAO'lOOB 

The cluster being closed may be a base cluster (part 01 
a path), a cluster that was not processed through a 
path, or an alternate index that was itself processed by 
the user. See Diagram AD3. 

, 	 IDA02OOT: CLSPHERE 

This processing is not done if an ACB lor the cluster is 
still open. For example, two users might have been 
processing a cluster, and the first user is closing his 
ACB. See Diagrams AD4 and ADS. 

10 IDA02OOT: nEECORP., TERMlCMrI' 

See Diagram AD7 for ad...nption 01 termination 
processing. 
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~ Diagram AD? VSAM CLOSE: Terminate Close Processing 
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WAN· or ISAM-u.r-, A...... Space 

ACB DEB 

ACBDEB 
~___~'"""'I

f l Dummy. DEB 

i --. 
.......--~~ 


l DEBI 
..,. 

~ 
in ISAM-tJ.', Addreal Space 

IICB 
.1 SYNAU 
"I ~~ 

tRPLa ~ rface 

Processlnll 
Routines 

~ WAM- or ISAM-U.', Adcb _

I ~~ Close Proceafn. ,;:;,D-=E-=B~_.... 
J 71. If a dummy data set is heins closed, unchain its ~!Z~~!2~Z12Z!~~ 

":> dummy DEB and free the dummy DEB's 
storase. 

~B 
72. Reset the user ACB to its condition before I.t\ ~::::::::~ Dummy DEB 

was opened. ACBDEB ... 

73. Free work areas. 

~V~S~·2~C~IM~e~-~F~ln~~~pr=oc~na---n.--------------~'~~ I DEB 

74. Bypass access method executor processins for 
all VSAM ACBs beins closed. 

75. Is the caller the ISAM-Interface Close routine? 
Yea No1 . 

.., 

[~ 
I 
~ 
~ ACB 
~-------

:t~!to 
Before Open 

~~. e:l ~.--~ Error Flap 
76. Return to the VSAM-user's program. ""'2~!2~~~~-;,=-;,=-1 

~ ~ ~SAM-Interf.ce Close Procnan, 1 
77. Delete the ISAM-Interface control blocks and 

buffers that allow the ISAM-user's program to 
read and write records in a VSAM data set. 

78. Reset the DCB so it can he opened asain. 

VS 2 Close - Fln~ Proceal", 

79. Return to the ISAMpuser's prosram. ) Set to 

RI5 

RetumCode 

L..________________ 

Condition. 
Before Open 

.. .. 
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'1 IDA02GOT: DEIIOOK. Dr.cHNDD 


IDA02GOT caUs IDAOI92C 


If a cataloa is beinl closed, IDAOI9ZC issues a dummy 
LOCATE to indicate that the closinl of the catalol is 
complete. 

Unless a dummy data let has been closed (see note 
between notes for steps 4 and 6), a DEQ parameter list 
is built and a DEQ is i!ISIJed for every data set 
associated with the user ACB. The parameter list 
indicates 'SYSVSAM' as the major resource and 

. control-interval number of the data set, catalog ACB 
, address, and 'B' (busy) as the minor resource. 

72 IDA02GOT: RFSI'ORE • 

The ACB condition before it was opened Is: 

• 	 Open bit (ACBOFLGS) is off 

• 	 Address of the VSAM interface routine 
(IDAOl9RI) isO 

• 	 Address of the AMBL is 0 

• 	 DDNAME field contains the DDNAME from the 
TIOEDDNM field in the nOT DD entry 

'73 IDA02GOT: nEECORE 

The storage for the close work area and the module 
work area is freed. 

, .. IDA0200T 

The VSAM Oose routine sets the ACB's open bit 
(ACBOFLGS) off if the ACB is closed successfully. If 
an error occurs while closing an ACB, the VSAM 
Close routine or VS2 Close sets the appropriate error 
nag. 

The VSAM Oose routine returns control to VS2 Oose 
by puttin, the identifier of the Close Final 
Termination routine, X'2L', in the WTG table and 
transferring control (through the IECRES macro) to 
the Open/Close/End~f-Volume resident routine. The 

i 
!: resident routine ella mines the close pararueter list and, 

if all ACB entries have been processed by the VSAM 
Oose routine, returns to the VS2 Close Final 
Termination routine. If not, the nellt ACB entry in thee. close parameter list is processed (return to step 4). 

f VS2 Oose modules (lFG0200W and IFG0200Y) 
ensure that an ACB entry in the close parameter list is 

g 1:'. 
not processed by any access method ellecutor routine. 

VI... 

IFG0200w sets the identifier for each VSAM ACB 

entry in the WTG table to O. ~ 


1FG0200Y sets the identifier for each VSAM ACB 

entry in the WTG table to C'2L', the identifier of the 

VS2 Close Final Termination routine. 


" 	 IDA02IOS: nEEBns, nEEDER, RESETDCII, 
FREEWA, FREEMAIN 

The ISAM-Interface Oose routine releases the virtual 

stora,e obtained for the ACB, the IICB, the DEB, the 

RPLs, and the ISAM-Interface buffers. 


71 IDA02IOS: RESETDCB 

The DCB conditions before open are: 

• DCBOFLGS: Open bit off, Lockbit off (set to I), 

and Busy bit off 


• DCBDSORG: ISAM-Interface bit off 

" IFG0202L sets the return code in re,ister I~. 

See "Diagnostic Aids" for details about the VSAM 

Close return codes. 
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c= Diagram BUI. ISAM-Interface: Processing a VSAM Data Set with an ISAM-User's Program 
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U.,·lssued 
QISAM PUT Micro 

U.r·lssued 
QISAM GET Micro 

Uaer-Iuued 
QIS",M PUT X MICro 

User·lssued 
QISAM SETL Macro 

User· Issued 
QISAM RELSE Macro 

User·laued 
QISAM ESETL Micro 

ISAM-Interface Request Translation for QISAM 

I. When the request is a resume-load request, issue ... a VSAM GET-locate macro and then a PUT-move 
... macro . 

Otherwise, issue a VSAM PUT-move macro, only. 

.. 
2. Issue a VSAM GET macro.... 

3. When the record associated with the request is a ... deleted record and when deleted records are to be ... ignored, issue a VSAM ERASE. 

Otherwise, issue a VSAM PUT macro. 

--. 
4. Issue a VSAM POINT macro. -

.. ... S. Ignore this macro and return to the user's ISAM 
problem rrogram. 

--,... 6. Issue a VSAM ENDREQ macro. 

'" 


-
~ 

~" "'" 
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;r ~ 	 wr· 
set. A VSAM PUT macro is issued for thole recordsNotes lor ..... BUt -..that are to be written. 


IDADPM1: QISAM PUr PNa: 'I 
 .. IDAIIPM1: QlSAM SE'I1. Pniul!" 
To handle an ISAM PUT-Locate request, VSAM U!eS 

The validity of the request is tested, and if two SETLthe ISAM-Interface buffer to contain records to be 
requests have been issued without an interveninBwritten. For ISAM PUT-move requests, the user 
GET, PUTX, or ESETL macro, an invalid SETL supplies the buffer. (Note: In both cases, VSAM treats 
macro has been issued or an invalid Beneric key has the buffer as the user's wort area, and transfers 
been used. An invalid request error code is set andrecords to its own output buffers before writing them.) 
control is passed to the ISAM-Interface SYNAD 


For ISAM resume-load requests, a GET-locate is routine (see note II).

issued to VSAM to search the previously created data 


If the request is valid, the address of the key to beset for a key greater than or equal to the key of the 
located is placed in the RPL, and a VSAM POINTfirst record to be written by resume-load. If the VSAM 
macro is issued. search is unsuccessful, it is assumed that the previous 


last key and the new key are in correct sequence, and If the data set contains deleted records and if the 

load processing continues. request is directed at a specific record's key, a VSAM 


GET macro is issued to retrieve the record. If the
A successful search indicates that the new key is less 
record is a deleted record, a no-record-found indicator than a key already in the data set (a logical error); and 
is set in the DCB and control is passed to thecontrol is passed to the user's ISAM SYNAD routine if 
ISAM-Interface SYNAD routine (see note II).it exists. Otherwise, an ABEND is issued. 


5 IDAIIPM2: QlSAM RELSE Prectl ••
2 IDAIIPM2: QlSAM GIT Prwe " 

This request is ignored by the ISAM-Interface routine, 
If the ISAM GET request is preceded by a SETL 
and control is immediately returned to the user. Therequest (used to determine whether the located record 
release function is not required by ISAM-Interface orwas a deleted record), the retrieved record is moved 
VSAM because each QISAM request handled by fromtne ISAM-Interface buffer to the user's buffer 
ISAM-Interface uses only a single data record for and a VSAM GET macro is not issued. 
request processing. 


When the ISAM GET request is in locate mode or 

6 IDAIIPM2: QlSAM ESE'I1. Prea....specifies data-only, the ISAM-Interface buffer is used 


for the record; otherwise, the user's buffer is used. A VSAM ENDREQ macro is issued to release any 

(Note: Data-only implies that the key resides at the VSAM resources. ISAM Interface resets the 

beginning of the data record; the relative key position scan-mode indicator in the nCB, which enables 

of the record is 0.) A VSAM GET macro is issued. If another SETL request to be issued, and returns control 

the request specifies move-mode and data-only to the user. 

options, the data (minus the key) is moved into the 


IDARPM2: QISAM mDAD Preee_.user's buffer. When a deleted record is retrieved, and 
such records are to be ignored, successive GET This routine receives control when VSAM reaches an 

macros are issued until a normal record is retrieved. end-of-data condition. The ISAM EODAD routine is 


given control if one has been specified; otherwise, an
3 IDAIIPM2: QISAM PUTX PNa: *1 
ABEND is issued. 


If the record to be written had only the data portion of
!: 
n 	 the record retrieved (see note 2), the data is moved 
Er from the user's buffer to the ISAM-Interface buffer to
8. 	 rejoin its key before it is written; otherwise, the 
S. 	 complete record already resides in the appropriate ..

buffer. 

The record is then examined to determine whether it isi. marked as a deleted record. Deleted records areg ignored, if requested, by issuing a VSAM ERASE 
...., macro to eliminate the original record from the data -
i 
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-i::I Diagram BU2. ISAM·lnterface: ProcessIng a VSAM Data Set with an ISAM User's PrograDl 

~ 
t 	 U....·I.ued 

BISAM WRITE MICro 

I 

I 
i U....·I..ued 

BISAM READ Micro 

User·l..ued 
BISAM FREEDBUF Micro 

.'. 

User·l..ued~ BISAM CHECK Micro ...... 

i-

ISAM·lnterface Request Translation for BISAM 

.1 7. When the request is a stand·alone-write, issue 

a VSAM GET-for-update macro and then a 

PUT·for·update. 

When the request is to write a deleted record, 

issue a VSAM ERASE macro and then a 

PUT-for·update macro. 

Otherwise, issue a VSAM PUT macro. 

.1 8. 	Issue a VSAM GET macro. I 
9. 	 Issue a VSAM ENDREQ macro to release the 


VSAM buffer associated with the prior request. 


• I 10. 	Determine whether an error has been detected. 

When an error condition does not exist. return 

n (SAM u ... •• Virtual Sfon8e 	
,/ 

,/ to the ISAM·user's prohlem pro!!ram. 
,/ 

,/ When an error condition does l'l(ist. pass control 
DEeD 	 ,/ 

, 
, ,/ 	 to the ISAM·user's SYNAD routine. 

Error " " r Code. ~, 
(SAM-Interface SYNAD Exit Pfocessinl I 

--- / 

"-l 
II. 	Map VSAM completion codes into.ISAM 

RPL (ISAM 	 ~ control blocks. 
Interflce) -
-- , When the current processinl! is QISAM. pass 

control to a user-specified ISAM SYNAD routine. 
Error Codes ~ -- / For BISAM, return to VSAM. 

/ 

/ 


/ 

ISAM·lnterrlce /

Extension (RPLE) 
 / 


/ 

"""- tDECD / 


/ 


DCB 	 . 

I ~! 
/ 

/ 

• 


(SAM U ...•• Virtual SConIp 

DECB (for BISAM) 

Error Codes 

OCB (for QISAM) 

Error Codes 

,.,. ~ 

I 
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NoM for 0-... 8Ul 
., IDADPM3: BISAM WRm PNa " 

The ISAM-Interface RPLs are searched for one which 
is a'lSOCiated with the current request's DECO. If an 
RPL is not found, an available RPL is assigned to the 
request and initialized. If an RPL is not available, an 
invalid request is indicated in the DECO and a return 
is made to the user's problem program. 

If the write request is an ISAM stand-alone-write for 
update, VSAM GET-for-update and PUT-for-update 
macros are issued to satisfy the request. 

For a write request to overlay an existing data record 
with a deleted record, the VSAM PUT macro is issued 
to satisfy the request u:lless the option to ignore the 
deleted record is specified. In this case, the ERASE 
macro is issued. (Note: Deleted records have a X'FF 
in their first byte.) 

For a write-key-new request, a VSAM PUT is issued. 
. If VSAM returns an error code indicating that the 

record to be written is a duplicate of an existing data 
record, ISAM-Interface issues a VSAM GET to 
retrieve the existing data record to determine whether 
it is a deleted record. If the record is a deleted record, 
a VSAM PUT-for-update request is issued to replace it 
with the new record. 

When VSAM returns control, the ISAM-Interface 
RPL is released (disconnected from the DECO), a 
VSAM ENDREQ macro is issued to free the VSAM 
resources, and the request is posted complete. 

• IDADPM3: BISAM READ Prece I, 

The RPLs are searched for one which is associated 
with the current request's DECO. If an RPL is not 
found, an available RPL is assigned to the request and 
initialized. If an RPL is not available, a return is made 
to the user's problem program. 

After establishing the buffer to be used (that is, an 
ISAM buffer or an (SAM-Interface buffer) and 
adjusting the record pointer to include a record 

i 
!: 

descriptor word (RDW) for variable-length records, a 
VSAM GET macro is issued. 

When VSAM returns control, the ISAM-Interface 

t 
a 

RPL is released (disconnected from the DECO) and a 
VSAM ENDREQ macro is issued to free the VSAM 
resources, unless the ISAM request was a successful 
read-for-update.g-

\oJ " 

~.---,.- ...-,-" 

, IDAnn,: BISAM FREEDIIUF Pncz , , 

This routine issues a SYNCH SVC to get into problem 
program state and then searches the ISAM-Interface 
request-string for an RPL associated with the current 
ISAM DECO. When found, a VSAM ENDREQ 
macro is issued to free the resources held by the RPL. 
The RPL is then disconnected from the DECO. If an 
associated RPL is not found, a return is made to the 
user's problem program. 

If the RPL is found and proc:ening of it is complete, a 
VSAM ENDREQ macro is issued to free the VSAM 
resources, and then the (SAM-Interface RPL is 
released (disconnected from the DECO) for reuse by 
another request. 

18 IDAIIPM3: RISAM CHECIt Prece.... 

The ISAM-Interface Check routine tests for an error 
code in the DECO (see note 3). If an error is not 
detected, a return is made to the user's problem 
program. If an error is detected, the Check routine 
passes control to the user'" ISAM SYNAD routine if it 
exists; otherwise, an ADEND is issued. 

11 IDADSMI: ISAM-I ..erfaee SYNAD Preeu., 
The ISAM-Interface SYNAD routine is entered by a 
VSAM processing routine when an error condition is 
detected. 

For QISAM processing, the VSAM error codes in the 
RPL are copied into the DCD, and for BISAM 
processing, the error codes are copied into the DECR. 

For QISAM processing, control is passed to the user's 
ISAM SYNAD routine if it exists. If it does not exist, 
an ABEND is issued. 

For BISAM processing, • return is made to VSAM, 
which returns to the ISAM-Interface BISAM 
processing routine and then to the user's problem 
program. An ensuing ISAM CHECK macro causes the 
user's ISAM SYNAD routine to receive control if it 
exists (see note 10). 

The ISAM-Interface SYNAD routine also builds the 
SYNADAF message. 

-" 

:: .~ 
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- Diagram CA. GENCB: Build a New Control Block ~ 

2 U..',PropamAll-at Control E .. .., 
".ued GENCB 

I 
~ 

Heedlt 
- "'1. Did the user request an ACB, RPL, or EXLST?Block Type 

Number of Copies ~ i ~ Return to the user on error. 

f ....metltL... 

tH.adlt ACE - .. 2. Determine the amount of virtual storage needed totUaerAna satisfy the user's request. 

i tElement ACE 

tEI.m.nt ACE .. 3. Did the user supply an area to build the control 
block in? 

i 
J: 

\\ v.. , 

Element ,J 
4. ObI... virtu,] ....... rM the conbol block.
< tElement ACE 
S. Is the user's area large enough? ~ v.. rw_ 

". 
'-" 

b f ~ 	

1 
Return to the caller on error. 

n 6. Initialize the control block with its default values. 0**. • 

• 


Alee or VIrtul 
Stonge ror the 
Control Block and Coplea 
i 

Default Value, .*'t>1 
f 	 Field Valuel 

Element Aqument Control Entry (ACE) Proceafn. (User-Supplled) 

~I Do steps 7 through 12 to process each element ACE: 

7. Locate the ACE's keyword-entry in ICEYWDTABj 

8. Determine the entry type and process it as follows: 

Bltatrin,.type entry: 
9. Validate the bits in the string and place them 

in the block. Reset the default bits if necessary. 

Normal-ty~ entry In an EXLST control block: 
10. 	Move the exit-routine address from the element 

ACE into the EXLST control block. 
II. Set the exit attribute flags. 

Normal-type entry in an ACB or RPL control block: 
i 12. Move the user-supplied information from the 

element ACE into the control block. 

13. Return to the user's prOJl'am. 

~ 
~ 
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Notes for ..... CA 

1 IDAOI9C1 

The GENCB macro is issued to create an ACR, RPL, 
or EXLST dynamically. 

2-5 
The ACB and R.PL are fixed-Ienph control blocks, but 
the EXLST is variable-Ienph. The Control Block. 
Manipulation routine calculates the amount of space 
needed for the control block. and any copies the user 
requested. The Control Block Manipulation routine 
issues a GETMAIN macro to obtain the required 
virtual storage for any block for which a user area is 
not provided. , 
The block is initialized to its default values. 
Information is subsequently added to the block as 
specified by the element argument control entries 
(ACEs) 

11 

The eldt attribute nap indicate that an exit address is 
present, active, inactive, or set duringlink.-edit. 

oJ 
( 

.( 

2. 

l' 
i· 

.... -
u. 

I 
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Paramet.LIIt 

tH..derACE 

tElement ACE 

tElement ACE 

~Contlol Entry

• 

Requ.t Type 

tControi Block 
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 Diagram CDI. MOOCD, SHOWCD, TESTCD: Modify, Display, or Test a Control Block ~ 

User's Program Issued ,, .,.
MODeR, SHOWCR, 
TESTCR 

" , I. Did the user specify a valid control block type? 
Yea No 

..Return to the user on error. '"f"" 2. Did the user supply ,..lid keywords with his request? 
,," Yea No,,/1 oJ "'Return to the user on error. I Element / 

i V Process each QIef-supplied element ACE: 
tElement ACE 

MODel (Modify control block) request: 
ACB. EXLST. or RPL ~ 

i 
3. Examine each of the user-supplied keyword Control Block 

entries to verify that the user is allowed to 
modify the control block fields. 	 Modtned Fleld(s) 

Determine the field type and process it as follows: 
ACB. EXLST. or RPL 
Control Block Normal-type field in an ACI or RPL: 

Fleld(s) to be 

Modified 
 4. Replace the control block field with the 

information in the element argument 
control entry. 

Nonnal-type field in an EXLST control block: 
i 

5. Modify the field as specified by the 
element argument control entry. 

6, Modify exit attribute flap. 

litstrinl-type field: 

7. 	Modify the control block field bit-by-bit as 
specified.Reset conflicting bits if necessary. 

8 

~ 
~ 




I 

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

.ir'. ttr -r: 

Notes fOl' DIagruI CRI " ,. 
IDAOI9C1 

The MODCB, SHOWCD, and TESTCD mllCl'Oll are 
issued to modify, display, and test, respectively, the 
AeR, RPL, and EXLST control blocks in the user's 
address space. 

i 

S

f. 

9 
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011 Diagram CB2. MODCB. SHOWCB, TESTCB: Modify, 

0 
fIJ 

Display, or Test a Control Block 

~ 
fIJ 
N 

< 
~. ArpnIaIt ContnJI En.., SHOWCI (Display control block) request: 

!. 
..fIJ Header (for SHOWCB) - • 8. Move the field(s) into the user's work area in the ,

Control Block Type - order requested. 
i 
0 

-- (5f
tControi Block 

f 
 tUser', Area TESTCI (Teat control block) request: 

Lenath of User'l Arel Determine the field type amI process it as follows: 

!: 
Element ., ~ Normal-type field: 

[ " I Keyword I ., ., I9. Compare the user-supplied data with the control L 
block's field. I 

fIJ ~ 
< 

Helder (for TESTCB) " 
litstrlnl-type field:~ Control Block Type 
 110, Compare the control block's field bit-by-bit as I 


tControl Block• i- specified by information in the subtable. r 
n TUser's Test-Analysll 

t-Routine ...... --- ......... 

~ II. Was an error detected by TESTeB, and did the 

Element caUer provide an error-return address? 

I Keyword 
No Ves 


Test Value 
 I f 
12. Return to the user's error-return address. ~ 1ACB, EXLST. or RPL ( , 13. Return to the caller's program. 

Fleld(I) to be 
DI'played or ~-- 
Tested 

r:. 


,,~ 

User', Workarel 

I'ield(s) 
Requested by 
the User 

PSW 

Condition Code -- Indicates Test ..... Results 

Ii"A 



....... .... - ................-. .. - ____ P-. _ ... _________.__.. - _____ •. ..
~ -~~- ~--- ~ ~_~ ......._---_ .. _- ._-----
.t{' fiI'. fiif" 

•
Notes for DIIIIr- ca2 
....., 

The field attribute table entry contains the Ienllh, 
offset from the beJinninl of the blCK:It, and 
characteristics of the field in the control blCK:k. 

Three types of entries are identified in the field 
attribute table: bitstrinl, normal, and entries that 
require a ,pedal subroutine to process them. 

If the entry isa bitstrinl type, the field attribute table 
points to a series of bit entries in the bitstring table 
that are UIed to modify the control blCK:1t (MODCR), 
or are compared to a value supplied by the user 
(TESTCR). 

If the entry lIa normal type, the element arpment 
control entry II moved into the blCK:1t (MODCR), a 
charKter strinl or field is moved into the user', area 
(SHOWeR), or the user', arpment field is compared 
with the appropriate fields in the blCK:1t (TESTCR). 

I 
Sl. .. 

1 
~ 
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Control Block Interrelationships 
Figure 47 and 48 show the VSAM control blocks built when a key-sequenced 
data set is opened. 

The role of the BID and CMB in virtual-storage management is described in 
"Virtual-Storage Management" in "Diagnostic Aids." 

r----------------------- 
I System ConbOlBlocks 

Uler" Record 
Management Request I Current TeB Jobstep TCB JSCB 

GET. PUT. or POINT I : t Jobstep TCB / tJSCB 
tAMBL 

L-______________,,----' I tDEB (dummy) TOEB chain chain

I 
V 

Uler-Supplied L-____---I 

::I::ks - - - - - -;::t-~RP~L-I...L - - -i -BUilt by VS~ Ope-;: -j--: ---, 
......:a Control • 
r .. BlockI 

Structure 
I 

RPLs I DEB (dummy) 


Describes 
 '-+I-----~~:~_tT_C_B_________~11
theVSAM Index - ACB (Record I Controlr-~Processing Block 
Request t--. ~ Describes I Structure 

~~ theVSAM
I I ~ DataSet 

I CMBi lAMBL 
I :- tData AMB I-'

tAMBL 
I t1ndex AMB I---" 

I tCMBtRecord ~ 
IManagement tBIB hEXLST 

Load Module 
BIll 

tActive 4RecordUser Exit tEXLST ~ 
ManagementRoutines tVMTtOEB Program 

~ 

(dummy) Load Module 

VMTs 

_______________ _________ ....L. I 

Note: Tbe data coDUOI block Itructure illhowa iD FiIw'e 52. Tbe iDdell coDuol block·it.~ure illbowa iD 

FiIw'e 54. 


Figure 47. VSAM Control Block Structure for a Key-Sequenc:ed Data Set (VSAM User) 

294 OS/VS2 Virtual Stora,e Acc.ess Method (VSAM) Loiic 



rD 

--------,-----------r-------------- 
Built by I Built by ISAM- t Built by VSAM Open 
IS AM-User', Interface Open I AMBL 
Program I I 	 tData AMB~ r-.....I IRl 	 tlndex AMB r---.

• 	 I I Data 

tDCB Control
I ACB 	 tCMB t----'I 

Block 
I Structure

, 	 I 
tAMBl 	 tBIBr 	 h ,I I 
tRecord, 	 I "

Management
I DCB 	 Record Index 

I Load Module I Management ControltDEB~ 	 I ~ Program Block 
tlSAM- I tEXLST , I Load Module Structure 

Interface 
Routines 	 tDEB (dummy) LI ________ , ________ ..J ~ - IICB 	 I\. DEB (dummy) EXlST'-.. DEB 


'- tACB 
 tlERAD 	 tTCBtDCB 

tOCB tSYNADtIICB CMB 
tRPl tEODAD . 

tJRNAD 

RPLE 
BIB 

tIICB 

WECB tVMTr 

IS AM-Interface 
Routines 

VMTs
J 


DECB I 

tDCB 	

II 
I ~ 	 I ~ 

---------------------------~--------
Note: Tbe data control bloc:k Itructure illboWil ill Fipre 5l. Tbe iDdu control bled: ItnICtIIre illboWII in 
,ipreS4. 

FiJUre 48. VSAM Control Block Structure for a Key-Sequenced Data Set (ISAM Uscr) 
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ACB-Acass Metlwd Collnl Block 

l. The VSAM ACB describes a VSAM cluster. It is built by the user's program 
with the ACB or GENCB macro. Before the cluster is opened, the ACB can 
be modified by the user's DD statements and by the MODCB macro. After (
the cluster is opened, the ACB is pointed to by the RPL (RPLDACB) that 
describes the user's record processing request. 

~ 

• 	 AcceII Method Coatrol BIoct (ACB}-DesatptIoa IDd Format 

Bytes IIDCI 
orrlet BIt Pattei'll Ji1eW NIIDe Detcrtpdoa 

0(0) 	 ACBID Control block identifier, X'AO' 

1(1) 	 ACBSTYP Subtype: 

X'10'.VSAM 
X'20'.VTAM 

2 (2) 2 	 ACBLENG Length of the ACB 

4 (4) 4 	 ACBAMBL Address of the AMBL 
ACBIXlST Address of the index list 
ACBJWA 
ACBIBCT 

8 (8) 4 ACBINRTN 	 Address of the VSAM Interface routine 
(IDA()19R 1) 

12 (C) 2 	 ACBMACRF MACRFflags: 

ACBMACRI MACRF flag byte 1: 

1....••• ACBKEY The record is identified by a 
key-keyed processing 

•J•••••• ACBADR The record is identified by a RBA 
ACBADD (relative byte address}-eddressed 

processing 
••1. .••• ACBCNV Control interval processing ( 

ACBBLK 
•..1 .... ACBSEQ Sequential processing 
•... 1... ACBDIR Direct processing 
.....1.. ACBIN Input (GET, READ) processing 
......1. ACBOUT Output (PUT, WRITE) processing 
•.•.••.1 ACBUBF User-supplied buffer space 

13 (D) 	 ACBMACR2 MACRF flag byte 2: 

... 1 •..• ACBSKP Skip sequential processing 

.... 1 ... ACBLOGON VTAM LOGON indic:ator 

.....1.. ACBRST Set data set to empty state 

......1. ACBDSN Basic subtask shared control-block 
connection on common DSNAMEs 

.......1 ACBAlX Object to be processed is the alternate index 
of the path specified in the Biven DDNAME 

xxx..... Reserved 

14 (E) ACBBSTNO 	 Number of concurrent strings for 
alternate-index path 

IS (F) 	 ACBSTRNO Number of RPL strings 

16 (10) 2 	 ACBBUFND Number of buffers requested for data 

18 (12) 2 	 ACBBUFNl Number of buffers requested for index 

20(14) 4 	 ACBBUFPL Address of the buffer header (BUFC) 

'. 
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• om 5 nr 

(f 	
ACCftI Metbod CGIltroI Block (ACB)-Descrfptioe ud Format 

Bytes aad 
Offset BIt Patteru FIeld NUDe ~ 

20 (14) ACBMACR3 MACRF flag byte 3: 

.1...... ACBLSR Local shared resource 
•. 1..... ACBGSR Global shared resources 

•• 	 ... 1 .... ACBICI Improved control-interval access 
...• 1... ACBDFR Write operations are to be deferred 
.....1.. ACBSIS Sequential insert strategy 
......1. ACBNCFX Control blocks are fixed in real storage 
x .•.... x Reserved 

21 (IS) ACBMACR4 	 Reserved 

22 (16) 2 ACBJBUF 	 Number of buffers requested for journal 

24 (18) ACBRECFM 	 Record fonnat: 

1.•....• ACBRECAF JESfonnat 

2S (19) ACBCCTYP Control character: 

XltXX •••• Reserved 
•••• x:xxx ACBASA Control character type 

26 (lA) 2 ACBOPT 	 Non-user options: 

Byte 1: 
xx .••••. ACBCROPS Checkpoint/restart options: 

1....... ACBCRNCK Restart hasn't checked for modification since 

I last checkpoint 
.1...... ACBCRNRE Data added since last checkpoint hasn't been I 

erased by restart, and no reposition to last 
checkpoint takes place 

••xx xxxx Reserved 

Byte 2: 
.... 1... ACBDSORG Match with DCBDSORG 

l'ct 
XltXX .XXX 	 Reserved. 

I 	 28 (tC) 4 ACBMSGAR Message area 
~ 

32 (20) 4 ACBPASSW 	 Address of the user-supplied password :r 
1( 36 (24) 4 ACBEXLST Address of the user exit list 
t ACBUEL 

Before OPEN 

; 
J 

40 (28) 8 ACBDDNM DO name 

I MterOPEN 

40 (28) 2 ACBTIOT Offset to the TIOT 

042 (2A) ACBINFL Indicator flags 

043 (2B) ACBAMETH Access method type 

044 (2C) ACBERFL Error flags 

04S (20) 3 ACBDEB Address of the DEB 

Not CbaaeH by OPEN 

048 (30) 1 ACBOFLGS Open/Close flags: 

••1. .... ACBEOV EOV concatenation 
•..1 .•.. ACBOPEN The ACB is open 
.••• 1..• ACBDSERR No further requests are possible against 

theACB 
....••1. ACBEXFG An ACB Exit routine exists 

tt •...... 1 ACBIOSFG The Open or Close routine is in control 
xx•.•x•. Reserved 
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AcaII MetIIcNI CoatroI Block (ACB)-Desalptloa ... F...t 

Bytes'" 
Off. BltPatt.. Ji1eIdN..... Daalpdoa 

-l_.:
49 (31) ACBEIlFLG 	 Error flap 

Note: See "Open and OOle Return Codes" 
in "Diagnostic Aids" for details on the 
ACBEIlFLG error flap. 

a 	 50(32) 2 ACBINFLG Indic:ator flap: 

.1.....• ACBJEPS JEPS proc:essilll 

.. 1 ..... ACBIJRQE RQE beinl held by JAM 

.•. 1 •.•. ACBCAT The ACB desc:ribes a VSAM c:atalol 
•... 1.•. ACBSCRA Catalol rec:overy area is built 

in system storale 
•....1 .. 	 ACBUCRA Catalol rec:overy area is built in user's 

storale 
••.•••1. ACBSDS A VSAM data set is beinl opened u a system 

dataset 
lL•••••x Reserved 

51 (33) 	 Reserved 

52 (34) 4 ACBUJFCB 	 Address of the user JFCB 

56 (38) 4 ACBBUFSP 	 Amount of spac:e available for the buffers 

60 (3C) 2 ACBBLKSZ 	 Lensth of the physic:al DASD rec:ord 

ACBMSGLEN Messalelenath 

62 (3E) 2 ACBLRECL 	 Lenath of the user's rec:ord 

64 (40) 4 ACBUAPTIl 	 Address of the user's work area 

68 (44) 4 ACBCBMWA 	 Address of the work area for c:ontrol bloc:k 
manipulation 

~ 72 (48) 4 ACBAPID Address of applic:ation ID (, 
AMB-AcUSf Mnltod Block 

The AMB describes a VSAM data set or index and points to control blocks 
needed to process data set and index records, such as the BUFC, the PLH, 
the catalog's ACB, and the AMDSB. An AMB is built for a cluster's data set 
and, if the cluster is key-sequenced, an AMB is built for the index. Each 
AMB associated with the cluster is pointed to by the AMBL (AMBLDTA 
points to the data AMB; AMBLIX points to the index AMB). When a data 
set's or index's record is being processed by VSAM record management, 
register 3 (RAMB) points to the data set's or index's AMB. 

AcaII Metbod Block (AMB)--DesafptIoII ... F...... 

Bytes'" 
Off. BltPattera Ji1eIdN_ ~ 

0(0) 	 AMBID Control bloc:k identifier, X'4O' 

1(1) AMBRSC 	 Resource TS byte 

2 (2) 2 AMBLEN 	 Lensth of the AMB 

4 (4) 4 AMBLINK 	 Address of the next AMB in the AMB chain 

8 (8) 4 AMBBUFC 	 Address of the BUFC associated with the ~ 
AMB 

12 (C) AMBPH 	 Address of the PLH associated with the AMB" 16 (to) AMBCACB 	 Address of the VSAM c:atalog's ACB (the ,-. " I)
ACB of the c:atalol that c:ontains the objec:t's 
c:atalol rec:ord) 
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EXLST-Exit LUt 

The EXLST contains the addresses of exit routines supplied by the user. It is 
created by the user with the EXLST or GENCB macro. The EXLST is 
pointed to by the ACB (ACBEXLST). 

ExIt Ust (EXl.SI')-DescrtioD aad Format 

Bytes aad 
OIfset JUt Pattern field Name 

oCO) EXLIO Control block identifier, X'81' 

I{t) EXLSTYP Subtype identifier: 

X'10'-VSAM 
X'20'-VTAM 

2 (2) 2 EXLLEN Length of the control block 

4 (4) Reserved 

5 (S) EXLEODF Entry description 

6 (6) 4 EXLEODP Address of the EODAD exit routine 

10 (A) EXLSYNF Entry description 

II (B) 4 EXLSYNP Address of the SYNAD exit routine 

IS (F) EXLLERF Entry description 

16 (l0) 4 EXLLERP Address of the LERAD exit routine 

20 (14) 10 Reserved 

30 (IE) EXURNF Entry description 

31 (IF) 4 EXURNP Address of the JRNAD exit routine 

35 (23) 10 Reserved 

lIEB-Header Eleme"t Block 
The HEB is used by VSAM Virtual-Storage Management to allocate and free 
unprotected storage blocks. It contains 16 header elements, each of which 
describes a storage block. It is further described in "Virtual-Storage 
Management" in "Diagnostic Aids." 

The REB is pointed to by the BIB (BIBHEBPT). The first free header 
element is pointed to by BIBHEBFQ. 

Header Dement Block (HEB)-Desatptioll aad Format 

. Bytes aad 
Offset JUt Pattern field Name Desatptioa 

HEB Block DeflaitiOD 

oCO) HEBIO Control block identifier, X'13' 

1(1) Reserved 

2 (2) 2 HEBLEN Length of the HEB (including header 
elements) 

4 (4) 4 HEBNHEB Address of the next HEB (or 0) 

8 (8) 2 Reserved 

10 (A) 2 HEBCNT Number of header elements 

12 (C) lOx 16 HEBHDELS Header elements: 

REB Header Dement Deflaidoa 

0(0) 8 HEB~MN Information for freeing the storage block 
~- described by this· header element: (

0(0) HEBSP Subpool in which the storage block is located 
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"'1: Create Wort: Area OCWA~Descrlpdollllld F...t 

Bytes IIId 
00. BIt Patter'll fleW Name Descrlpdoll 

42 (2A) 2 ICWKEYIL Length of the current key e 
44 (2C) 2 ICWKEY2L Length of the previous key 

46 (2E) 2 ICWKEY3L Length of the section key 

... 48 (30) 2 ICWNEST Number of entries in the index section 

50 (32) 2 ICWNOSEG Number of segments in a spanned record 

52 (34) 2 ICWCRSEG Number of the selment being processed 

54 (36) ICWREQ Request type 

55 (37) ICWPTL Index entry pointer length 

56 (38) ICWCER Rear compression count of the current index 
entry 

57 (39) ICWCEF Current index entry F-number of front-key 
compressed bytes 

58 (3A) ICWCEL Current index entry L--length of the 
compressed key in the entry 

59 (38) ICWCERP Rear compression count of the previous 
index entry 

60 (3C) (key length) ICWKEYI Save area for the current key 

VL (key length) ICWKEY2 Save area for the previous key 

VL (key length) ICWKEY3 Save area for the section key 

IICB-lSAM l"urfIlC~ Control Block 

The DCB is used to address the DCB (ISAM) and the ACB and RPL 
(VSAM) control blocks and associated areas needed by the ISAM interface. 
The DCB is pointed to by the DEBWKPTS field in the ISAM DEB to provide 
integrity and by the RPLDCB field in the RPL Extension to provide the 
connection to VSAM control programs. 

ISAM lIIterflCe CoatroI Block ruCB)-DeIcrfpdoa IIId Format 

Bytes IIId 
Off. BIt Patten FleW Name DeIcrfpdoa 

0(0) IICBID Control block identifier, X'SO' 

1(1) Reserved 

2 (2) 2 IICBLEN Length of IICB, in bytes 

4 (4) 4 nDCBPTR Address of DCB 

8 (8) 4 IIACBPTR Address of ACB 

12 (C) 4 IIRPLPTR Address of RPL 

16(10) 4 llW1CBF Address of dummy scan work. area 

16 (to) 2 IISAVLRL Length of current record 

18 (]2) 2 IlMAXLRL Maximum record length 

20 (14) 4 UKEYPT Address of key (dummy ISAM) save area 

24 (18) t IIFLAGI ISAM interface status flap: • 
t ....... IIFSCAN Scan mode 
.1 ...... I1FGET First GET request 
.. 1 ..... IIFPASS First pass in load mode 
.•. 1 .... I1FCLOSE Close in process 4])
.... 1... IIDATA Data only retrieval "'. 
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Offlet 

2.5 (19):: 

28 (lC) 

29 (lD) 

32 (20) 

34 (22) 

36 (24) 

37 (2.5) 

40 (28) 

44 (2C) 

4.5 (2D) 

48 (30) 

.52 (34) 

60 (3C) 

60 (3C) 

64 (40) 

68 (44) 

72 (48) 

132 (84) 

132 (84) 

132 (84) 

Byt.... 
BltPUten 

•...•1.. 
•.•. •. 1. 
....•..1 

3 

1...••.• 
.1..•..• 
..1. .... 
... 1 •..• 
•••• 1... 
••.•• 1.. 
....•.1. 
.......1 

3 

2 

2 

1 

1....••. 
.XXXDXX 

3 

" 

3 

4 

8 

72 

" 

" 
4 

60 

36 

4 

1 

1...•.•. 
.1. .••.• 
•• 1 ••••• 
•.•1 •••• 
.... xx.. 

FleWN... 

nFTEST 
nSEQCHK 
nQBFRS 

llACBL 

IIFLAG2 

MRKP 
MLRECL 
MBLKSI 
MOPTCD 
MRECFM 
MBUFL 
MBUFNO 
MKEYLE 

IIRPLL 

IIKEYSL 

IIBUFL 

IIFLAG3 

MBFALN 

IIMSGL 

IIMSGPTR 

IIBUFNO 

IITBUFL 

IISVCLST 

IISAMSYN 

IIREGSAV 

IIREGBC 

IIREGFC 

lIAUD 

DAUDHDR 

IIAUDFLI 

AUDACBOP 
AUDACBRO 
AUDDCBEX 
AUDDCBRT 
AUDPRMOD 

\ 
Dna1ptloa 

Loop test bit 
Resume load sequence check 
QISAM does not use buffe~o 
FREEMAIN is required 

ACB, EXLST, IlCB length for 
GETMAIN/FREEMAIN 

ISAM interface status flags used by Open to 
designate the fields being merled by ISAM 
Interface. ISAM Interface Close uses the 
same mask to restore the DCB to its pre-open 
status. 

Relative key position 
Logical record length 
Block size 
Option code 
Record format 
Buffer length 
Buffer number 
Key length 

RPL and RPLE: length for 
GETMAIN/FREEMAIN 

Length of key save area, in bytes 

Length of single ISAM Interface buffer (used 
in calculations) 

ISAM interface status flags: 

BFALN merge bit 
Reserved 

Message area length 

Message area pointer 

Number of ISAM Interface buffers built by 
Open 

Total BCB and buffer length for 
GETMAIN/FREEMAIN 

SVC exit for SYNADAF 

ISAM SYNAD name-used when SYNAD is 
specified in the AMP parameter 

Register save area 

Reserved 

Previous save area pointer 

Next save area pointer 

Remainder of save area 

Audit information 

Audit flags 

OPEN was issued for ACB 
Control was returned from Open 
A DCB exit was taken 
Control was returned from the DCB exit 
A processinl module was loaded: 
'OI'IDAlIPMl 
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!SAM lDtefface Coatral Block (IICB)-Desc:rfptIoD aM F..at 

Bytes .... 
Offset Bit Pattem FIeld NUDe ~ 

......1. 

....... 1 

.. 133 (85).. 
1..•••.. 
.1.•.... 
•. 1. .••• 
••• 1 •••• 
.... 1.•. 
.....1.. 
......xx 

134 (86) 2 

136 (88) 32 

136 (88) 4 

140 (8C) 4 

140 (8C) 1 

141 (80) 3 

144(90) 4 

148 (94) 4 

148 (94) 1 

149 (95) 3 

152 (98) 4 

156 (9C) 4 

156 (9C) 1 

157 (90) 3 

160 (AO) 4 

164 (A4) 4 

164 (A4) 1 

165 (AS) 3 

IMWA-INlu Insert Work A.~a 

AUDIISYN 
AUDURSYN 

IIAUDFL2 

AUDIIFBF 
AUDACBCL 
AUDACBRC 
AUDBFREX 
AUDBRFRT 
AUDOEBXF 

IIGMCNTR 

"GMAUD 

AUDIICB 

AUDCSPLI 

AUDCSPI 

AUDCLI 

AUDCDEB 

AUDCSPLD 

AUDCSPD 

AUDCLO 

AUDCBFRS 

AUDCSPLB 

AUDCSPB 

AUDCLB 

AUDCMSGA 

AUDCSPLM 

AUDCSPM 

AUDCLM 

'10'IDAIIPM2 
'1I'IDAIIPM3 
ISAM-Interface SYNAD routine was loaded 
User SYNAD routine was loaded 

Audit flags 

IDAIIFBF was loaded 
CLOSE was issued for ACB 
Control was returned from Close 
A flush-buffer exit was taken to IDAIIPM 1 
Control was returned from IDAIIPM 1 
The DEB extension was freed 
Reserved 

Offset from IIAUD to the next available 
entry in the audit-information fields 

Address of virtual-storage areas gotten 

Address of this II CB 

Subpool number and length 

Subpool number 

Length 

Address of the DEB 

SubpooJ number and length 

Subpool number 

Length 

Address of the area for buffen and RPLs 

Subpool number and length 

Subpool number 

Length 

Address of the physical-error message area 

SubpoolnUlDberand~ngth 

Subpool number 

Length 

The IMW A is a control block used in inserting an index entry into the index 
of a key-sequenced data set. The IMW A is created by the Open routine, and 
is pointed to by the ICW A (ICWCHN). 

Well ModHlcatIo. Work Area (lMWA)-Desc:rfptIoD aM F...a 

Bytes .... 
orfset BIt Patt_ f1eIdN_ 

0(0) IMWID 

1(1) IMWFLAGS 

I ....... IMWNEWHL 

.1...... IMWRIPL 

~ 

Control Block identifier, X'42' 

Control flags: 
•

Indicates a new high level should be built 
in the index structure 
Indicates a new entry must be built in an 
index record at the next higher level to 
reflect a new index record created by an 
index split '<' 
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I • VI-Rel/"at ParametD' List 
The RPL contains user-request information and error feedback information. 
It also contains information required by GET and PUT macros. 

(~ The RPL is created by the user with the RPL or the GENCB macro. 

Request Panme'er u.t (ltPL)-Dncrfptioa ... F.... 

l. orr., 
0(0) 

0(0) 

1(1) 

Bytes ... 
BIt Patten 

4 

J1eIdN... 

RPLIDWD 

RPLID 

RPLSTYP 

2 (2) RPLREQ 

I 
l 
~ 
t 
1
f 
! 
,(l,
I . 
J 
I 
I. 
r 
I 
i 

3 (3) 

4 (4) 

8 (8) 

4 

RPLLEN 

RPLPLHPT 

RPLECB 

9 (9) 

I ....... 
.1.....• 
••UUla 

3 

RPLWAIT 
RPLPOST 

12 (C) 

12 (C) 

13 (D) 

4 

• I •.•••• 
..1. •••• 
X •• KUla 

3 

RPLFDBWD 

RPLSTAT 

RPLCHKI 
RPLEDRQI 

RPLFDBK 

13 (D) 

X'OO' 
X'04' 

RPLRTNCD 
RPLERREG 

?, 

DeIc:rfptioa 

Identification word of the RPL: 

Control block identifier, X'OO' 

RPL subtype: 

X'IO·.VSAM 
X'20·. VI'AM 

Request type-when the user issues a VSAM 
macro, register 0 contains one of the 
following request-type codes; when VSAM 
processes the request, the request-type code 
in register 0 is transferred to the RPLREQ 
field (unless the request is CHECK or 
ENDREQ) 

0(0) GET request 
1(1) PlIT request 
2(2) CHECK request 
3(3) POINT request 
4(4) ENDREQ request 
S(S) ERASE request 
6(6) VERIFY request 
8(8) Data preformat request 
9(9) Index preformat request 
IO(A) Force 1/0 request 
I HB) GETIX request 
12(C) PlITIX request 
13(D) SCHBFR request 
14(E) MRKBFR request 
IS(F) WRTBFR request 

Length of the RPL 

Address of the PLH 

Address of the external ECB, or an internal 
ECB: 

The event has not yet completed 
The event has completed 
Reserved 

Reserved, if RPLECB is an internal ECB, or 
the address of the external ECB 

Feedback work: 

RPL status flags: 

CHECK has been issued 
ENDREQ has been issued 
Reserved 

RPL feedback area (See "Diagnostic Aids" 
for a list of RPL return codes and condition 
codes.) 

RPL return code 

Normal return 
Invalid control block 
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.~ ParuDeter IJIt (1tPL)-DesatptIoa .. F..... 

Bytes ad 
orr.t lilt Patten new N8me Daafpdoa 

X'OS' Logical error 
X'OC' Physical error 

14 (E) 2 	 RPLCNDCD RPL c:ondition code t 
14 (E) RPLCMPON Component issuing the code .. 
IS (F) 	 RPLERRCD Errorc:ode 

16 (to) 2 	 RPLKEYLE Key length 
RPLKEYL 

18 (12) 2 	 RPLSTRID RPL string identifier 

20 (14) 4 	 RPLCCHAR Address of the c:ontrol character 

24 (18) 4 	 RPLDACB Address of the caller's ACB 

28 (lC) 4 RPLTCBPT 	 Address of the user's TCB-this field is 
always zero for a VSAM RPL 

l2 (20) 4 	 RPLAREA Address of the caller's record area 

l6 (24) 4 	 RPLARG Address of the caller's search argument 

40 (28) 4 	 RPLOPTCD Option nags 

40(28) 1 	 RPWPTI Option nag byte I: 

I ••.•••• RPLWC Locate mode 
0 ...•.•. Move mode 
.1...... RPLDIR Direct-searc:h access 
•• 1 .•••. RPLSEQ Sequential access 
... 1 •.•• RPLSKP Sk.ip sequential processing 
.... 1... RPLASY Asynchronous request 
.... 0 ... Synchronous request 
..... 1 .. RPLKGE Search key greater than or equal (
.....0 .. Search key equal 
......1. RPLGEN Generic key 
......0. Full key 
.......1 RPLECBSW The RPLECB field c:ontains the 

ECB's address 

41 (29) 	 RPLOPT2 Option flag byte 2: 

I ....... RPLKEY Locate the record identified by a key 
.1...... RPLADR Locate the record at the caIler-specified 

RPLADD relative byte address (RBA) 
•. 1..... RPLCNV Locate the c:ontrol interval at the 

caller-specified RBA . 
... 1 .... RPLBWD Process in backward direction 
.... 1... RPLLRD Locate or retrieve the last 

rec:ord in the data set 
...... I. RPLUPD Update processing 
....... 1 RPLNSP Note the Itrina position 
..... x .. Reserved 

(\ 
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ReqHIl ........ter UIt (RPL)-Desatptioe .. Fonat 


Bytes_ 

Off..t BIt Pattei'll F1eI4 NIUDe Descriptioa 


,m 	 z 

42 (2A) I 	 RPLOPT3 Option flag byte 3:I!" I ....... RPLEODS End of the user's output data set
r .1. .•••• RPLSFORM Spool fonn on remote 
•. 1. •••• RPLBLK Block the records 

t ••0..... The records are unblocked 
••• 1 •••. RPLVFY UCS!FCB verify 
•.•. 1••• RPLFLD UCS fold 
.••••D . RPLFMT Format type: 
•... • 00. UCS load 
•••••01. FCB load 
••••• 10. Reserved 
.... • 11. Reserved 
.......1 RPLALIGN Align the buffer and notify the operator 
.......0 Do not align the FCB buffer loads 

43 (2B) 	 RPLOPT4 Reserved 

44 (2C) 4 	 RPLNXTRP Address of the next RPL in the chain 
RPLCHAIN 

48 (30) " 	 RPLRLEN Length of the record 

52 (34) " 	 RPLBUFL Length of the user's buffer 

56 (38) 	 Reserved" 
60 (3C) 8 RPLRBAR RBA return location 

60 (3C) 2 RPLAlXPC Alternate-index pointer count 

62 (3E) RPLAlXID Alternate-index pointer type: 

i~ 

L ..... RPLAXPKP Pointer is: 


0 Prime-key pointer 

I RBA pointer 


.xxx ltXltX Reserved 

63 (3F) Reserved 

64 (40) RPLDDDD Relative byte address " 
68 (44) 1 Reserved 

69 (45) I RPLAcrIV CHECK not issued 

70 (46) 2 RPLEMLEN Error message length 

72(48) " RPLERMSA Address of the error message area 

, 


IlPLE-R«jwst PartUneter List uulUwn 
An RPLE is built and appended to each ISAM Interface RPL when the user's 
ISAM program opens a VSAM cluster. The RPLE contains the address of the 
nCB, a register save area, a linkage to other RPLs in the ISAM Interface 
RPL pool, and a pointer to the ISAM DECB. 

R.............er UIt EstelllloD (RPLE)-Desatptioe .ad Fonat 

Bytes8Dd 
,.Offset BIt Pattel1ll Ji1eW NIUDe DeIa1ptIoa 

0(0)' . RPUICB Address of the DCB 

4 (4) RPLDECB 	 Address of the DECB-if the field contains 
zeros, the RPL hu not been assigned to a 
DECB (BISAM only) 
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8 (8) RPLUBFR 	 Address of the ISAM Interfac:e buffer 
associated with the RPL (the buffer is 
required for locate mode processin •• data 
only retrieval. dynamic bufferina. and 
BlSAM stand-alone write) ~ ./12 (C) 4 RPLRPLPT 	 Address of the next RPL in the ISAM 
Interface RPL pool-if the RPL is the last 
RPL in the pool. this field contains zeros 

16 (10) RPLIITSB 	 Test-and-set (TS) byte-this field is used to 
indicate the assignment of the RPL to a 
BlSAMDECB 

17 (t 1) 3 	 Reserved 

20 (14) 4 RPLSAVE 	 Reamer save area 

24 (18) 4 RPLSAVEl 	 Reamer save area 

SRB-&,.ice Req"at Block 
The SRB is used by the VS2 I/O Supervisor to dispatch I/O processing for a 
request. It identifies the address space in which processing is to be done. 

The format of the SRB is given in OS/VS2 Data Amu. 

SS~wap Save List 

The SSL contains up to 16 entries that identify control blocks that are to be 

chained after Open has otherwise completed successfully. Deferring chaining 

makes it unnecessary to unchain the control blocks should Open fail. 


Open uses the Compare-and-Swap instruction to chain or alter storage that is 

subject to simultaneous alteration by two or more tasks. 


The SSL is pointed to by OPWA (called the ACB work area). Additional ()

SSLs are chained as required. 


Swap Seye UIt (SSL)-Desc:rIptIoa IIId FOI"III8I 


Bytes. 
Off. BltPatt... FWdN_ ~ 

0(0) I SSLSUBPL Subpool number of the SSL 

I(I) 3 SSLLENTH Length of the SSL 

4(4) 8 SSLID Identifier: 'blDASSLb' 

12 (C) 4 SSLNXPTR Address of the next SSL (zero for the last 
SSL in the chain) 

16 (10) 2 SSLACEN Number of active entries 

18 (12) 2 Reserved 

20 (14) 8x 16 SSLENTRY Entries for control blocks to be chained: 

20(14) 4 SSLSWPTR Address of the word in which SSLSW AP is to 
be placed 

24 (18) 4 SSLSWAP The value that is to be placed at the address 
Jiven is SSLSWPTR 

• 

'-.,' 	 ( 
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