




























































































































































































































































This appendix provides you with a number of 
examples that illustrate the use of the 
IOCS for the various types of files. 

ExamEle 

and 1 • 1 

2 

3 

4 

5 and 5.1 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

TYEe of File 

Card files (2520 Card 
Read-Punch), Overlap 
Card and p+inter files (2560 
MFCM, 2501 Card Reader, 
Printer) 
Printer-keyboard input file 
and indexed-sequential file 
Printer-keyboard output file 
and sequential disk file 
Tape output file with user 
labels and card file (2560 
MFCM) 
Tape update file, card file 
(2501) and printer file 
Sequential disk output file 
and card file 
Sequential disk update file 
and printer file 
Sequential disk file 
Direct-access file 
(read/writ~ and card file 
(2501) 
Indexed-sequential load file 
and card file (2501) 
Indexed-sequential file 
(reorganization) and sequen­
tial disk file 
Indexed-sequenti~l add file 
and card file (2560 MFC~ 
Indexed-sequential file 
(random/sequential ADDRTR and 

UPDATE) and card file (2501) 
Indexed-sequential file and 
printer-keyboard file in 
inquiry program 
Sequential disk, printer, and 
printer-keyboard input/output 
files - program includes ATENT 
routine 

All examples are divided into the sec­
tions 

• file definition, 

• processing routine, 

• exit routines, and 

• definition of constants. 

Appendix D. Programming Examples 

A description of the processing and exit 
routines is given separately for each exam­
ple. The numbers in parentheses refer to 
the numbers in the left-hand margin of the 
individual examples. For information on 
the file definition statements and the 
definition of constants, which includes the 
definition of I/O and work areas, refer to 
the relevant sections in this fUblication. 

ExamEle 1 and 1.1 - Card Files (2520 Card 
Read- Punch) 

In this example, a combined input/output 
file is processed on a 2520 Card Read­
Punch. The card input is checked for 
blanks (2) in columns 10 through 15 to 
determine whether the record is to be 
updated. If no update is required, i.e., 
the check for all blanks failed, the next 
card is read. If the test is true, the 
record is updated (3) and the character 
string 'UPDATE' is punched (4) into columns 
10 through 15 of the record. 

It is assumed that most of the cards are 
to be updated. Therefore, the OVERLAP=NO 
entry has been omitted. However~ a LOM 
macro instruction is issued (1) between 
OPEN and the first GET to cause the GET 
routine to work in non-overlap mode. 

The IOCS performs a sequence check in 
columns 73 through 80 and a read-format 
check in columns 1 and 2. If a sequence 
error occurs or if columns 1 and 2 are not 
blank, the card is selected (5) into stack­
er 2. When the end-of-file card is detect­
ed, the file is closed (6) and the job is 
terminated. 

This example requires 5940 bytes of main 
storage. 

Example 1.1 is similar to examfle 1. How­
ever, this time it is assumed that only a 
few cards of the combined file are to be 
updated. Therefore, the entry OVERLAP=NO 
(1) is included in the file definition 
statement. The program is executed in 
non-overlap mode. This means that through­
put is slower while storage requirements 
are reduced. 

This example requires 5710 bytes of main 
storage. 
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2 

3 

.( 

5 

6 

TITL'= 'IOCS EXAMPLE NO 1 - CARD FILE ON 2520' 

* 
* 
* 
* 
START 

* CARDl 

* 
* 
* 
* 

FIL ~ DEF INITION 

STA RT '>000 
EQU * 
ORG *+460A 
PRINT NOGEN 

DTFSR CONTROL=YES, 

OTFEN 
EJ ECT 

EOFADf)R=J:OFC1, 
OEV IC E =C RP 20, 
HIAR EA =AR fA 1, 
INRLKSZ=80, 
OUAR EA=AR EA2, 
CHJBLKSZ=80, 
R FORMT1=0l020, 
RFXIT=RFEX1, 
S EQI\IC E =73 80, 
S EQX I T=SQE Xl, 
TYP EFL F=CMBN[), 
WORKA =YE S 

PROCESSING RnUTINE 

USING START,0,1,2,3 
BEGIN EQU * 

OP EN CAR Dl 
-----' ... LOM CARDl 

* 
LOOPl EQU 

GET 
~ CL C 

------. 1 BN E 
* 

* CAPDl,APEA3 
AR EA3+09( 6 I, =C ' 
LOOPl 

PPEFERABL~ IF NEARLY ALL CARDS ARE 
TO B~ PI'NCH'=D t.E. T(1 BE UPDATED 

GET IS WORKING IN N~N OVERLAP MODE 
, CHECK IF UpeATF POSSIBLE 

-----..... MVC 

* 
AREA3+09(6),=C"'POATE' COLUMNS 11"1-15 ARE UPDATED BY 

CHARACTER STR H!G 'UP!)AT E' 
-----...... PUT CARD1,AREA~ PUT IS WORKING IN OVFRLAP I>1nDE 

* 
* 
* 
* 
SQEX 1 

RFEX 1 
* 
* 

* 
,=flFCl 

* 
* 
* 
* 
* AREAl 
AREA2 
AREA3 

* 
* 

• 

B LOOPl 

EX IT ROUT INE S 

EQU 
HPR 
EQU 

CNTRL 
B 

EQU 

* X'FOl',Q 

* 

CARDl,SS,2 
LOOPI 

* 
- CLOSE CAR 01 

EOJ 

DEFl~lTION OF CONSTANTS 

DC 
DC 
DC 

L TORG 

80C' , 
80C' , 
aoc' , 

END BEr,IN 

EXIT IF SEQUENCE CHf:CK OCCURS 
HALT AND CONTINUE AS FOR RFEXl 
EXIT IF TEST FOR BLANKS IN COLU~INS 

1-2 FAILS 
NO UPDAT E REQIJ1 REO 
SELECT ERROR CARD If\JTO HOPPER 2 

EOF-CONDITION QETECTED 

TERMINATION OF JOB 

INAREA FOR 2520 
OUAREA FOR 252.0 
WORKAREA FOR 2520 

Example 1. Card File (2520 Card Read-Punch)~ Overlap 
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* 
* 
* 
* 
START 

CAROl 

* 
* 
* 
* 
BEGIN 

LOOP1 

* 
* 

LOOP2 

* 
* 

* 
* 
* 
* SQEX 1 

RFEX 1 

* 
* 

EnFC 1 

* 
* .* 
* 
* AREA 1 
AREA2 
AREA3 

* 

TITLE 'IDCS EXAMPLE Nn 1.1 - CARn FILE ON 2520' 

FILE DEFINITION 

STAq,T 0000 
EQU * 

'OR c; *+4608 
PRINT NOGJ:N 
DTFSq, CONTROL=YES, 

DTFEt-.1 
EJ ECT 

D FV ICE =C R P 20 , 
EOFADDR=EnFC 1, 
INAREA=AREA1, 
INRLKSZ=80, 
OUAREA=AREA2, 
OURLKSZ=A(), 
OVERLAP=NO, 
R FOR~H 1=0 1020, 
RFX IT=Rf=EX1, 
SEQ NC f ='7380, 
SEeXIT=SQEXl, 
TYP EI=L E=C r~RN[), 
WORKA=YES 

PROCESSIr--IG ROUTINE 

USING 
EQU 
nPEr..J 
EQU 
GET 
CLC 
BNE 

START,0,1,2,3 

* CAROl 

* CAR 01, AR E A '3 
AREA3+09( 6 ),=C' 
LCOP2 

GET IS WORKING Ir..J NnN nVJ:PLAP MODE 
I CHECK IF UPDATE POSSIBLE 

MVC AREA3+09(6),=C'UPDATE' COLUMNS 10-15 AP~ 'JPDATEO BY 
Cf-lARACTER STR H'G 'UPOAT E' 

PUT CARD1,APEA1 PUT IS loJORKINGIN NnN,OVERLAP MODE 
A LOOP1 
EQU * EXIT IF TEST FOR BLANKS IN COLUMNS 

10-15 FAILS I.f. THE CARD IS ALREA~Y 

UPDATF.D 
Cr--1TRL CARD1,SS,2 SELECT CARD FOR HOPP£=R 2 
B LOOPI 

EXIT ROUTlt-.1ES 

EQU * 
HPR X'F01 ' ,O 
EQU * 

CNTRL CAR 01, SS, 2 
B LOOPI 
EQU * 
CLOSE CARfll 
EOJ 

DEF IN I T ION 0 F CO NSTANT S 

-------------------~---

DC 
DC 
DC 

LTnRG 

80C' , 
80C' I 

SOC' I 

END BEG IN 

EXIT IF SEqUENCE CHJ:CK OCCURS 
HALT AND CONTINUE AS FOR RFEX1 
EXIT IF TEST FOR BLANKS IN COLUMNS 
1-2 FAILS 
NO UPDATE REOUIREO 
SE LECT ERROR CARD HITO HO PP ER 2 

EOF-CONDITION DETECTED 

TERMINATION OF JOB 

I NARE A FOR 2.520 
QUAREA FOR 2520 
WORKAREA FOR 2520 

Example 1.1. Card File (2520 Card Read-Punch)~ Non-Overlap 
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T ITL E ' IDCe; EXA~PLE NO 2 - FOR CAPO/PRINTER FYLE' 

* 
* START 4608 

PRBIT NOGEN 

* 
* FILE OEFINITIONS 

* ----------------
* CAROl OTFSq BLKSIlf:=80, 

I) EV IC E=R E An01, 
EOFADDR=EOfC1, 
InAR EA l=AR f:A 1, 
WAR EA 2=AP EA 2, 
T Y P E F L E = I N PUT, 
WQRKA=YFS 

CARD2 DTFSq BLKSIZE=8(\, 
CONTROL=YES, 
DEVICE=MFCMl, 
J:OFAO()P=F.OFC2, 
InAREA1=AREA3, 
TYP EFL F= INPUT, 
'"'OR KA=YE S 

CARD3 DTFSq BLKSIZF=80, 
CONTROL=YES, 
CRDPRA=AREA4, 
CRDPRL 1=64, 
CRnp~L 2=64, 
DEVICE=MFCM2, 
IOAREAl=AREA5, 
TYP J: FL F=n UTPUT, 
HOR KA=YE S 

PRINT DTFSR BLKSIZE=120, 
CONTR 0 L=YF S, 
DEV IC E=PR I NTI=R, 
PRINTnV=YES, 
TYPEFLE=£1UTPUT, 
WORKA=YES 

OTFJ:N 
EJ ECT 

* 
* PROCJ:SS ING ROllTINE 

* ------------------
* 
B~GIN EQU * BASR A,O LOAD BASE REGI~TER 8 

USING *,A,q 
ASREG LH 9,FlSAOD LnAD BA SE RFGISTF=R 9 

* OPEN C AR 01 , CA R 0 2, CAR 0 3 , P R I NT 

* CNTRL PR.INT,SK,1 SKI P 
'·1VC wnRKP+DSPLl(32),=C'LIST COMPARE RUI'I ON 2501 , r4FC t-1l ' 

* LOOP1 EQU * . PUT PR INT, \-JOR KP PRINT·HEADER L1 NE 
PRTOV PRINT,12 

SWIll NOP LOQP2 FIR ST SHITCH, TNTHALLY NO BRANCH 
2 I '·1 V I SWIT1+l,X'FO' SET FIR ST SWITCH TO BRANCH 

CNTRL PR.INT, sp, 3 SPACE 3 LINF.S 

* LOOP2 EQIJ * MVC wnPKP+l(l?O),WORKP CLE AR PRINT wnPK ARF.A 
GET CARD1,WORK1 
GET CAP 02, WORK 2 

3 . MVC wnRKP+OSPL~(RO),WORK? PPFPARE I=OR LISTING 
4 • CLC '"'0 R K 1 ( 80 1 , ImR K 2 CHECK If CAPOS EQI-'AL 

BE LOOP1 

Example 2. Card and Printer Files, Part 1 of 2 
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MVC 
5 -----•• PUT 

PRTOV 
CNTR.L 
MVC 

6 ------•• MVC 
MVC 

7 • PUT 

* 

PRTOV 
CNTRL 

PUT 
MVC 
,.1VC 

. CRDPR. 
8-----· J CRDPR 

* 

CNTRL 
B 

wnRKP+DSPL2(3),=C'OlD' INDICATE RECORD AS OLD 
PR INT, WORKP PRI NT THE RECORD IN ERROR 
PRINT,12 
,SS,4 SFLECT ERROR CARD 
WORKP+DSPL3(SO),WORK1 PREPARE NEW RECORD 
wnRKP+DSPl2(3),=C'NEW' INDICATE RECORD AS NEW 
WORK3(SO),I-IORK1 
PR INT ,WnRKP 
PR INT, 12 
CAR 03, SS, 1 

PRINT NEW RECORD 

SELECT NEW CA~O TO BE PU~CHED INTO 
STACKER1 I.E. MERGE INTO CARn2 FILE 

CAPI)3,W()RK3 PIJNC,", AND PRINT ~'EW RECORn 
WnRK4(64),WORK3 PREPARE FIRST ~4 BYTES FOR HEAD 1 
WORK4+112(16),WnRK3+64 . 
,wnRK4,ARF.A4 . 
,WORK4+64,APEA4+64 
PR INT" SP, 1 
LOOP? 

SPACr: 1 Ll NE 

* EXIT RnUTINES 

* 
* EOFC 1 EQU * EnF CONDITInN DETECTED 
EnFC2 

* 
* 
* 
* AREAl 
AREA2 
AREA3 
AREA4 
AREA5 

* WORKI 
W\lRK 2 
101 aRK 3 
WORK4 
WQRKP 

* BSAOD 

* DSPL 1 
DSPL 2 
I)S PL '3 

EQU * 
CNTRL PRINT,SK,l SKIP 
CLOSE CARD1,CARD2,CAR.03,PRINT 
EOJ 

DEFI~ITInN OF CONSTANTS 

DC 
DC 
DC 
DC 
DC 

DC 
DC 
DC 
DC 
I)C 

I)C 

EQU 
EQU 
EQU 
LTORt; 

SOC' , 
BOC' , 
SOC' , 
128C' , 
SOC' , 

SOC' , 
SOC' , 
SOC' , 
128C' , 
120C' , 

Y(BSREG+4096) 

10 
25 
30 

EN I) A EG IN 

TERMINATION OF JOB 

IOAREA1 FOR 2501 
yr'l ARE A2 FOR 2 50 't 
IOAREA1 FOR MFCMl 
CARD PRINT AREA FOR MFCM2 
I OARE A1 FOR MFCMl 

WORAREA FOR 2501 
WORKAREA FOR MFCM1 
wnRKAREA FOR MFCM2 
WORK AREA FOR CARD PRI~T 
WORK AREA FOR PRINTER 

Example 2. Card and Printer Files# Part 2 of 2 

A card input file read on a 2501 is com­
pared with an input file read on an MFCM1. 
A card output f~lp and a prjnter file are 
created. 

~fter the files have been opened, a 
header line is prepared and printed (1), 
and three lines are spaced. The switch is 
-then modified (2) so that the space 
instruction is by-passed after subsequent 
print operations. 

A card is read from each input file and 
the record read on the MFCIY11 is moved (3) 
into the work area of the printer file. 
The records are compared (4). If they are 
equal, the record in the print area is 
printed, and the next two cards are read. 
If the records are not equal, the record 
read from the HFCf.Vl1 is indicated as 'OLD' 
and printed (5). The characters 'NEW' are 
inserted (6) in the record read from the 
2501, and the record is printed (7). The 
card output file is punched and card­
printed (8). 

This example requires 3130 bytes of main 
storage. 
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TITLE 'Incs EXAMPLE NO 3 - FOR PRINT~R KEYBOARD INPUT FILE' 

* 
* 

* :(I: 

:(I: 

'* 
DATAl 

PUTIN 

* 
'* 
* 
* BEGIN 

* 
'* 

STI\RT 4608 
PRINT ~lnGEN 

FILE DEFINITIONS 

DTFBG MA p.jpp G=YE S 
DTFIS DERREX=ERRCl, 

D EV ICE =0 I S K 11 F , 
DSKXTNT=4, 
InA~EAR=AREAl, 

InROUT=RETR VE, 
K EYAR G=K~YA 1, 
KEYLEN=ll), 
K EYLnc =1, 
NR EcnS=16, 
R EC FOP M=F IXBLK, 
RECSIZE=81), 
RTR VEX=RTP EX, 
TYP EFl E=R ANDOM, 
UP DAT E =R A NDf1~1, 
WrJRKR=wnRKl 

DT F P K B L K S I7 E = 1 5 , 

OTFEN 
EJ ECT 

EO FA DOR=EOFC 1, 
IOAREA=AREA2, 
TYPEFLE=INPUT 

PROCESSING RnUTINF 

EQU * 
BASR 8,0 
USING *,8 

OPEN DATAI,PUTIN 

LOOPI EQU * 

'* 
* 

READ PUTIN 

1 -----..... WAITF PUTIN 
2 ~ MVC KEVAl,AREA2 
3 • READ DATAl,KEY 

WAITI= DATAl 

* MVC WORKl+15(5),AREA2+10 

* 4 -----~ .... WR ITE DATAl, KEY 
WAITF DATAl 

* 
* 
* 
'* E'RRC 1 

* RTREX 

EOFC 1 

B lOOPl 

EX IT ROUT INE S 

EQU 
HPR 
B 

* X'FOl'(I),O 
EOFCI 

EQU * 
HPR X'FOl',O 
EOU * 
CL n S E DA TAl, P lJT I N 
EOJ 

LOAn BASE REGISTER 8 

RFAD PRINTFR KEYBOARD REcrRD I.E. 
In BYTES KEY INFORMATION AND 

5 BYTF~ UP~ATE INFORMATION 
WAIT FOR COMPLFTION OF READ 
INSERT KEY INTO KEYARG FIFlD 
RFTRIEVE RECOR['I 
WAIT FOR COMPLFTION OF READ 

INSERT UPDATE INTO RECORD 

RFTURN RECORD T~ DISK 
WAIT FOR COMPLFTION OF WRITE 

DISK ERROP CONnITION 
HALT IF IRRECOVERABLE DISK ERROR 

RFQUIRED RECORD MOT FrJUND 
f* TYPED ON PRINTER KEYBrJARD 

'* TFP~INATION nF JOB 

Example 3. Printer-Keyboard Input File and Indexed-Sequential File, Part 1 of 2 
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* DEFINITIONS OF CONSTANTS 

*' 
* AREAl DC l3 5C L 1 0' , IOAREA FOR DISK nATAl 
AREA2 DC l5C" IOAREA FOR PRINTER KEYBOARD INPUT 

* WORK 1 DC 
DC 

BOC' , 
C' 

wnRKAREA FOR DISK DATAl 
KEYAl KEYAPG FIELD FOR KEY ON DISK ~ATAl 

* END BEGIN 

Example 3. Printer-Keyboard Input Fi.le and Indexed-Sequential Disk File, Part 2 of 2 

Example 3 - Printer-Keyboard Input File and 
Indexed-Seguential File 

A record from an indexed-sequential file is 
retrieved randomly and updated according to 
control information typed in on the 
printer-keyboard. The control information 
consists of ten bytes of key information 
and five bytes of update information. 

After the record has been completely 
transf erred to the input area (1), the key 
information is inserted into the KEYARG 
field (2). Then, the record is retrieved 
(3), updated, and written back on disk (4). 

This example requires 4450 bytes of main 
storage. 
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2 

3 

4 

* 

* 
* 
* 
* 
DATAl 

OUTPT 

* * 
* 
* BEGIN 

* 

* 
* 

LOOPI 

* 

* 

* 
* 
* 
* EOFCl 

* 

• 

TrTlE 'IDCS EXAMPLE NO 4 - FOR PRINTER KEYBOAQ.D OllTPLlT FILE' 

I 
• 

ST AR T X '1200 ' 
PRI~T NOGE~ 

FILE OEFINITII"1NS 

DTFBG 
DTFSD 

DTFPK 

OT Fl C 
DTFEN 
EJ ECT 

, 
BlKSTZE=8(H), 
o EV I C [= =D I S K 11 F , 
EOFADf"'R=I:OFC1, 
ERROPT=SKIP, 
IOAREA1=AP EAl, 
IOAR. EA 2=AR EA2, 
lOR EG=( 13), 
RECFnRr4=F IXBlK, 
R EC S I Z E = A (\ , 
TYP Efl F= 1 NPUT 
CONTROl=YF:S, 
BlKSIl.E=31), 
IDA REA =A REA 3 , 
lCTARl[==YES, 
PR INTO V=YE S, 
TYPEFLF=OUTPUT, 
WORKA=YES 
45,00301,04012 

PROCES S I"" G R nUT lNE 
------------------
FQU * BASR 10,0 
USI~G *,10 

OPEN DATA1,OUTPT 

cm~ Rt; , 
~VC H EA 0 1 + 2 2 ( '2 ) ,0 ( 8 ) 
rwc H EA 01 + 2 5 ( 2 ) , 2 ( 8) 
MVC HEADI+2A( 2),4( q) 
PUT OUTPT,HFAOI 
PUT OUTOT, HEAf)2 
CNTRL OUTPT, SP, 3 
EOIl * GET DATAl 
etc o ( 6 , 13 ) , =( • 
BE LOOPI 

.. MVC WO Q. K l( 30) , 0 ( 1 3 ) 
PRTOV OUTPT,12 

PUT o UTP T , WOR K 1 
B LOOPl 

EX IT ROUTIN~S 
-------------
EQU * 
CNTRl OUTPT,SP,1 
MVI WQRK1,X'4f'1' 
MVC WnRK1(3n),WORK1 
MVC ~nRK1(11),=C'END 

.. PUT OUTPT, WOR K 1 
CLOSE DATA1,QUTPT 
EOJ 

NO MAINLINE AMn Nn I~~JIRY PRnGRAM 

LOAD BASF ReGISTER 10 

LOAD ADDR~SS OF COMMUNICATION 
REGION INTO REGISTFR A 
PREPARE DATE IN HEAOI (MONT H) 

( DAY) 
(YEAR) 

TVPE Hr::A01 
TYPE HEAD2 
SPACE :3 LINFS 

TFST FOR BLANKS IN CEllU MNS 1 - 6 

IF NOT, MOVE FIRST 30 BYTES fa WORK 1 
TF ST FOR END OF FORM ,T F YES 
SKI P TO NFXT PAGE 
TYPE RECORO 

SPACE I LlNE 
CLEAR AREA WORK1 

OF FILE' 
TYPE EOF CONDITION 

TE RMI NA TI ON OF JOB 

Example 4. Printer-Keyboard Output File and Sequential Disk File~ Part 1 of 2 
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* DEFl~ITIONS OF CONSTANTS 

* 
* AREAl 
APEA2 
AREA3 
,.,.. 

DC 
DC 
DC 

alCL10' , 
aiCL10' , 
30C' , 

lOAR~AS FnR DATAS 

1 OARF A FOR OUTPT 

HEADl 
HEAD2 

DC 
OC 

C'FILF = DATAl, DATE = , , 
C'IDENTIFIED R~CORDS RETRIEVEO 

* ,.IORK 1 EQU HEADl wnRKAREA fOR OUTPT 

* L TORG 

* END BEGIN 

Example 4. Printer-Keyboard Output File and Sequential Disk File, Part 2 of 2 

Example 4 - Printer-Keyboard Output and 
Sequential Disk file 

A sequential disk file is checked for 
records containing blanks in columns 1 
through 6. Records that do not contain 
blanks in these columns are printed on the 
printer-keyboard. The current date in the 
communication region is fetched and printed 
on the printer keyboard (1). A record of 

the sequential file is read and checked 
(2). If the record does not contain blanks 
in columns 1 through 6, it is moved to the 
printer-keyboard work area and printed (3). 
When the end of the file is reached, the 
message 'END OF FILE' is printed (4). 

This example requires 4270 tytes of main 
storage. 
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* 
* 

* 
* 
* 
* 
DATA 1 

CAROl 

,~ 

:/" 

* 
* 
REG If',1 

* lOOPI 

• 

* 
* 
,,~ 

* EOFC 1 

* 
* 
* 
* 
LABEL 
* 

2 a 

* L ABL 1 

3 • 

4 • 
5 a 

* LABL 2 
6 a 

* 

TITL~ 'IOCS EXAMPLE NO 5 - TAPE OUTPUT FILE WITH USER LABELS' 

START 4608 
USING *-4608,0,1,2,3 
PRINT t\JOGEN 

FIL E DEF IN IT ION 
---------------
DTFMT BLKSIZF=36(), 

I)EVADDR=SYSOI0, 
FILABL=STr), 
lOAR EA l=AP EA 1, 
LABAODR=LABEL, 
READ=FnRWARI), 
R ECFOR M=F IXBLK, 
RECSIZE=90, 
TYP ~ FL E=O UTPUT, 
WOP KA =YF S 

DTFSR BLKSI7E=80, 
COt\JTROl=YES, 
o EV IC E=r·1FC M I, 
EnFADDR=EOFCI, 
mAP EA I=AR EA2, 
TYPEFLE=tNPUT, 
WORKA=YES 

DTFF.f\J 
EJ ECT 

PROCESS ING ROUTINE 
-----------------
E()U * 
OP EN DATA h CAROl 

EQU * 
GET CAR 01, wnRK 2 
AP WOPKl,(ONTl 
PUT DA T ~ I , "'OR K 1 
B LOOPI 

EXIT ROUTINES 
-------------
EQU * 
CLOSE DA TAl, CA R 0 1 
EOJ 

USER LABEL HANDL ING 

EQU * 
CH 8,TYPE 
BF. LABL1 
LH REG2,LABL8 
B LABL2 

LH R EG2, LABL6 
AH REG2,lABlN 
CH REG2,LABL7 
BE LABL2 
MVC 0(8t),9),()(QEG2) 
STH REG2,LABL6 
L 8R ET2 

r~vc ()(80,9)'O(REG2) 
L BR ET1 

UPDATE RECORn COUNT 

EXIT FOR FOF CONDITION 

TFRMINATlOf\! OF JOB 

Dn NnT USF REGISTERS 14 A~D 15 
Cf-lECK IF HFADEP LABEL REQLlI RED 
BRANCH IF H~ADER LABFL REOUIRED 
LnAD RFG2 WITH TRAILER-LABEL ADOR. 
IF NO HEADER LABEL INDICATION, 
R.ETURN TO loes 

UPDATE LABEL POYNTER. 
CHECK BRANCH Tr LBRET 1 
IF EQUAL,BRANCH TO LBRET1 
B1IILD ADOITlONAL LABEL INFORMATION 

RFTURN Tn IOCS AFTFR BUILQING USER 
LABEL EXCEPT THE LAST ONE 

RETURN TO lacs AFTER. BUILDING LAST 
I.E. FOURTH USER LABEL 

Example 5. Tape output File with User Labels and Card File, Part 1 of 2 
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* 
* 7-LABL5 

LABL6 
LABL 7 

* LABL8 

* 
* 
* 
* AREAl 
AREA2 
wORK 1 

8 --.... WORK 2 

TYPE 

* LABLN 
CONTl 

* REG2 

* 

DEFINITynN OF CONSTANTS FO~ USER LABEL 

EQU 
nc 
DC 
DC 
OC 
DC 
nc 
DC 
DC 
DC 
DC 

DC 
DC 
DC 

* DEFINITION OF USER LABEL INFORMATION 
CL24'UHll FIRST USER LABEL' 
56C' , 
CL24'UHL2 SFCOND USER LABEL' 
56C' , 
CL24' UHl3 THI RO USEP LAB EL' 
56C' , 
CL24'UHL4 LAST USER LABEL' 
56C' , 
Y(LABL5-8n) 8EGIN POHITER OF LABL5 AN[) SAVEFIFLD 
Y(LABL 5+3* Sn) HID POI NTER OF LAAl5 

Y(*+21 
CL24'UTLl USER TRAILFR LABEL' 
56C' , 

DEFIN1TION OF CONSTANTS 

DC 36CLlO' 
DC SOC' , 
DC PLIO'+O' 
DC 08CLlO' 
OS OH 
DC C' 0' 

DC H'SO' 
DC PLlO'+l' 

EQU 13 

END BEG IN 

• 

1 

IOAREA FOR OATAI 
IOAREA FOR CAROl 
WORK AREA FOR DATAl 
WORK AREA FOR CARD + DATAl 

LENGTH OF USER INFORMATION 

Example 5. Tape Output File with User Labels and Card File, Part 2 of 2 

A tape output file is created from a card 
input file read on the 2560 MFCM1. The 
output file has four additional header 
labels and one additional trailer label. 

The processing loop reads the cards and 
writes the records on magnetic tape. Com­
mon overlapping work areas are used (8) fo.r 
this purpose. ~ record count is prepared 
in the first ten bytes of the tape records 
(1). The L~DADDR routine checks (2) if 

header labels are required. If no labels 
are to be written, control is returned to 
the IOCS. If labels are to be built, the 
label constants (7) are moved to the label 
area used by the open routine (4). The 
label information pointer is checked (3). 
If further labels are to be written, LBRET 
2 is executed (5). Otherwise a branch to 
LBRET 1 is taken (6). 

This example requires 3230 bytes of main 
storage. 

Appendix D. Programming Examples e137 



2 

* 
* 

* 
* 
* 
* DATAl 

CAROl 

* 
* 
* 
* BEGIN 

* LOOPI 

* 3-LOOP2 

4 

5-MOVEI 

1,< 

* 
* 
* EOFC 1 

1,< 

* 
* 1,< 

LABEL 

* 

1,< 

It 

II: 

II: 

TITLE 'IOCS E~AMPLE NO 5.1 - TAPE OUTPUT WITH USER LABELS' 

STAQT 4608 
USIN~ *-4608,0,1,2,3 
PRINT NOGEN 

FILE DEFINITION 

DT FtH BLK S IZ E=38 0, 
DEVADOR=SYS010, 
F ILABL =STO, 
IOAR F.A l=AR EA 1, 
IOREG=(REG2), 
L ABADDR =LA BEL, 
REA !)=FOR WA RO, 
R EW IND=NOR WD, 
R EC FOR M=VA RB LK, 
TYP EFL E=OUTPUT, 
YAP ~L D=(R EG1) 

OTFSR BLKSIZE=80, 
CONTROL=YF S, 
DEVICE=~F(M1, 

EQFAODR=EOFC1, 
IOAR EA I=AREA2, 
TYPEFLE=lNPUT, 
WORKA=YES 

DTF E"J 
EJ ECT 

P R () C E S S HI G ROUT INE 
-----------------
EQtJ * 
OPEN DATAI,CAROI 
SR REGl,REGl 

EQU * GET CAR 0 I, WOR K 2+ 10 
CH REGI,RECLN 
BNL LOOP2 
TRUNe DATAl 

MVC WORKl( t') ,RECLN 

~ LH 
R EGl, P ECLN 

SH RE(;l,=H'I' 
STH R EGI, MOVE 1 
MVt MOVEI,X'D2' 
MVC O(84,REG2),WORK1 
AP WORK2, CONT 1 
PUT DATAl 
B lOOPI 

EX IT ROUT tN E S 
-------------
CLOSE OATAl,CARDl 
EOJ 

USER LABFL HANDLING 

EQU * 

CH 8, TYP E 
BE LABLI 
LH REG2,LABL8 
8 lABL2 

C~ECK IF AREA OVERFLOW 
IF YES TRUNCATE BLOCK 

MnVF REC~RD LENGTH INTO WORK AREA 
PREPARE MOVE INSTRUCTION 

INSERT LENGTH INTO INSTRUCTION 
RE STORE OP-CODE 
MOVE RECQRf) INTO IOAREA 
UPDATE RECORD COUNT 

TFRMINATION OF JOB 

DO NOT USE REGISTERS 14 AND 15 

BRANCH IF HEADFR LABEL INDICATlnN 
LOAD REG2 WITH TRAILER-LA8EL ADDR. 
IF NO HEADEP LABEL INDICATION, 
RETURN TO toes 
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LABL 1 

* LABL? 

* 
* 
* LABL 5 

LABL6 
LABL 7 
LABLS 

* 
* 
* 
* AREAl 

AREA2 
HORK 1 

WORK2 

TYPE 
6---. RECLN 

CONTl 
LABLN 

* REGl 
REG2 

LH REG2,LABL6 
AH REG2,LABLN UPOAT~ LAPEL POINTER. 

CHECK BRANCH Tr LBPETl CH REG?,LABL7 
BE LABL2 IF EQIJAL,BRANCI-I TO LBRETl 
MVC 0(SO,9l,O(REG2) BUILD ADDITIONAL LABEL INFORMATION 
STH REG2,LABL6 
L BR ET 2 RFTURN TO IOCS AFTER BUILDING USER 

LABEL EXCEPT TI-IE LAST ONE 
MVC O(An,9),O(REG2) 
LBRETl RETURN TO IOCS AFTER BUILDING LAST 

I. E. F('lURTH USER LABEL 
nE~I~ITION OF CONSTANTS FOR USER LAPEL 

EQU 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
,)C 
DC 
DC 
DC 
DC 

* DFFINITION OF USER LABEL INFORMATION 
CL24'UHLl FIRST USEP LABEL' 
56C' , 
CL24'UHL2 SECOND USEP LABEL' 
56C' , 
CL24'UHL3 THIRD USER LABEL' 
56C' , 
CL?4'UHL4 LAST USFR LABEL' 
56C' , 
Y(LABL5-80l BEGIN POINTER O~ LABL5 AND SAVEFIELD 
Y(lABL5+3*SO) END POINTER OF LABLS 
Y (*+2) 
CL?4'UTLl USER TRAILER LAAEL' 
56C' , 

DE F I t\J I T In N fl F CON S T A NT S 

DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
OS 
DC 
DC 
DC 
DC 

EQU 
EQ', 
Et--ID 

H'340' 
H'O' 
20RC' , 
20AC' , 
SOC' , 
H'A4' 
H'O' 
PL10'+O' 
ORCL10' 
OH 
C' fl' 
H'84' 
PL10'+l' 
H'SO' 

13 
12 
BEGIN 

1 

IOAREA FOR DATAl 

IflAREA FOR CAROl 
WORKAREA FOR DATAl 

DATA AREA FOR OATAI. 

FIELD FOR CURRENT RECORD LENGTH 

Example 5.1. Tape Output File with User Labels and Card File, Part 2 of 2 

Example 5.1 - Tape Output File with User 
Labels and Card File (2560 MFCM) 

This example is very similar to example 5. 
However, (pseudo) variable records are 
built for the tape output file. 

It is assumed that the field RECLN (6) 
contains the record length. Before the 
record is moved to the I/O area (5), 
a check (1) is performed to determine 
whether the block has to be truncated (2) 
or whether the record fits into the area. 

The number of bytes that are still avail­
able in the I/O area are contained in REG2, 
i.e., in the VARBLD register. The record 
length is inserted into the first two bytes 
of the work area (3). The required length 
is inserted into the MVC instruction (4), 
i.e., record length minus one. Then, the 
record is moved to the I/O area (5) and 
written onto tape. 

This example requires 3340 bytes of main 
storage. 
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* 

* 
* 
* PUTIN 

nUTPT 

tAR01 

PRINi 

* 
* 
BEGIN 

* LOOP1 

2-LOOP2 

• 

3-----... 
4-----

.. .. 
SWIT 1 

* 

T IT L '= 'In C SEX AMP l F. NO 6 - TAP E IJ PO ATE WIT H CAR DIN PU T ' 

START 4608 
USING *-4608,0,1,2,3 
P R I NT t-1O G EN 
FILE !,)EFINITIONS 

DTFMT ALTTAPE=SYS008, 
BLKSIZF=36('), 
DEVADDR=sysn07, 
En~ADDR::EOFCl , 
ERR IO = ER R 1(1, 
ERROPT=ERRC1, 
F ILABL =STO, 
IOAREA1=AREA1, 
IOAR FA 2=AR EA2, 
TOREG=(RFG1), 
REA D = F OP WA R D , 
R EC FOR M=F I XRlK, 
R FC S 17 F =90, 
R EW IND =UNL OAD, 
TYP EHF=lNPUT 

DTFMT ALTTAPE::SYS011, 
BLKS 17 E=180, 
DEVADDR=SYSOI0, 
F ILARL =STD, 
H1AR EA 1=AR J::A3, 
IOAR F.A 2=AR ~A4, 
IOREG=(REG2), 
REA D=FOR WA RD, 
REfFORM=FI'X'RLK, 
R EC S I Z E = 9 ° , 
R E\of IND=UNLQAD, 
TYPEFLF.=OUTPUT 

DTFSR BLKSIZE=2n, 
DEV ICE=R EAD,)1, 
EOFADDR=Em=C2, 
IOAR EA l=AR EA5, 
IClAREA2=AREA6, 
SEQ NC E =0 11 0, 
S En x IT:: SEQ EX, 
TYP EFl F= HlP UT, 
WORKA=YES 

DTFSR BLKSI7E=90, 

DTFEN 
EJ ECT 

DEV IC E =PR HITER, 
TYPEFLE=nUiPUT, 
HORKA=YES 

PROCESSING POUTINE 

USING DSECT,~EG2 
EQU * 
OPEN PUTIN,OUTPT,CARn1,PRINT 

EQU * 
rAVI SWIT2+1,X'OO' CHANGE SWITCH 2 TO NOP 
GET CARD1,WORK1 GET NEXT CARD 
PACK UPDT1(lO),UPDT1(10) 
GET PUTIN GET TAPE REC ORO 
MVC 0(90,REG2),,)(PEG1) 
CP RCROl( 10) ,lJPDTU10} CHFCK IF tlPDATF REOUIRED 
BNE LOOP3 IF NnT, PUT R E(rJRD Hl~'E D I AT EL Y 

flN TAPE 
INSFRT IJPOATE FROM 5------lMVC RCR02{,3} ,UPDT2 INFORr~ATl ON 

• r~vc R CR D4( 7}, upnT3 ]NTO T.APE REr.nRD 
6------• MVI SWIT2+1,X'Fn' CHANr,E SWITCH 2 TO BRANCH 
7-LOOP3 PUT OUTPT 

SWIT2 NOP LOOP1 BRANCH Tn GET NJ::XT CARD 8------• B LOOP2 BR ANCH Tn GET NEXT TAPE RECORD 

Example 6. Tape Update File, Card File and Printer File J Part 1 of 2 
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* 
* 
* EOFCI 

* 9 --'EOfC2 

ERR.C 1 
10--.PUTPR 
11 --'ERRIO 

* 
SEQEX 

* 

* 
* 
* 
AREAl 
AREA2 
AREA3 
AREA4 
AREA5 
AREA6 
WORK 1 
U PDT 1 
UPDT2 
UPOT3 

* 12~DSECT 
RCRDl 

RCRD2 
RCR03 
RCRI)4 

* REGI 
REG2 
REr,3 

EX I T ROUT IN FS 

EQU * HIO OF TAPE TNPLJT FILE 
CLOSE PUTlN,OUTPT,CARDI,PRH!T 
J:OJ 

FQU 
MVI 
B 
EQU 
PUT 
EQU 

B 
EQU 
WAITe 
HPR 

GET 
B 

* 
SWIT2+1,X'''H)' 
lOOP2 
* 
PRINT,* 
PUTPR+4 

SWIT2 
* 

X' F 01 ' ,0 

CAR 01 , WO R K 1 
LOOPl 

TEPM1NAnON OF JOB 
END OF CAPO FILE CONnITION 
DEACTIVATF CAPG PEADING 
TRANSFER PEST OF TAPE FILE 
TAPE ERROR FOR INPUT FILE 
PRINT ERRnR. PECORD 
IOARFA IN ERROR ADDRESS WILL BE 
INSERTED AS PRINTAREA ADORFSS 
RFTURN TO LOOP 

HALT INOICATFS CARn nUT OF SEQUENCE 
THE CAR.O WILL ~E SKIPPED O~ REST~RT 
ONE DUMMY GET REQUIRED 
RF nIp. N Tn LnrlP 

DEFI~ITION Of CONSTANTS 

OS 
DC 
DC 
DC 
DC 
DC 
DC 
EQU 
DC 
DC 
DC 

nSECT 
OS 
OS 
OS 
OS 
OS 

OH 
36CL 1 ()' , 
36CLlO' , 
l8CllO' , 
l8Ct10' , 
02CLlO' , 
02CLlO' • 
* 10C' , 
()3C' • 
07C' • 

CL 10 
CLR 
CL 3 
CL2 
CL 7 

NO FUPTHER DEFIN1TION 
EQU 08 
EQU OQ 
EQU 10 
END BEG IN 

I OARE AS FOR INPUT 

IOAREAS FOR OUTPT 

I OARE AS FOR CAROl 

WORKAREA FOR CAROl, CONTAINING 
FIELDI 
FIELD2 
FI ElD3 

FIELD 1 IN INPUT RFcnR.D 

FI ELD 2 IN HIPUT REcnRD 

FIELD 3 I"! INPUT REcnRI) 
MUST BE GIVEN, IF Nor REQUIRED IN DSECT 

E0UATING Of RFf,ISTFR~ 

Example 6. Tape Update File, Card File and Printer File, Part 2 of 2 

Example 6 - Tape Update File, Card File 
(2501) and Printer File 

A tape input file is updat~d by a presorted 
card input file, and an output file is 
created on tape. 

A card is read and the branch switch, 
which causes the next card to be read, is 
set to no-operation (1). Tape records are 
read (2) and moved from the input to the 
output area (3). The card record and the 

tape record are compared (4) to determine 
whether they have the same identifier. If 
they do, the record is updated (5) and the 
read switch is changed (6) so that the next 
card can be read. If no update is 
required, the card is immediately written 
onto tape (7) and the next tape record is 
read (8). 

In the card end-of-file routine (9) the 
switch for card reading is turned off and 
the rest of. the tape file is copied. If an 
error occurs in the tape input file, the 
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error routine prints (10) the first record 
of the block preceding the block that con­
tains the error record. ERRIO (11) is 
equated to PUTPR+4 to cause the address of 
the I/O area containing the error record to 
be inserted as work area address in the PUT 
macro instruction. For ease of reference, 
a dummy section is generated for the tape 
output area (12). The ref erenced base 
register REG2 is the IOREG of the tape 
output file. 

This example requires 3680 bytes of main 
storage • 

• 142 

Example 7 - Seguential Disk Output File and 
Card File 

This example illustrates the creation of a 
sequential disk output file from a card 
input file. A card is read, moved to the 
I/O area (2) and written onto disk (3). 
IOREG must be specified (1) because blocked 
records are processed in the I/O area and 
no work area is specified. 

This example requires 4050 bytes of main 
storage. 



TITLE 'IDes FXAMPLF NO 7 - SEQUENTIAL DISK OUTPUT FILE' 

* 
* 

* 
* 
* 
* CARDl 

DATA 1 

START 4608 
USINr, *-4608,O,l,~,3 
PRINT NnGEN 

FILE OEFINITHlt\lS 

DTFSR BlK~IZE=A~, 

DEVICE=READOl, 
EOfAOOR=EnFC l, 
IOAR EAl=AREAl, 
IOAR EA 2=AR EA 2, 
TYPEFlE=INPUT, 
WOP K A =YF S 

DTFSD BlKSIZE=800, 
D EV ICE =0 IS K 11 F , 
DTAQ. EX=DTA f:;X, 
ER~OPT=ERRCl, 

IOAREAl=AREA3, ---------1 IOREG=(REGll, 
R'=CFORM=F IXBlK, 
RECSIZE=80, 

* 
* 
* 
* 8EGIN 

* 

DTFE~ 

EJ I=CT 

TYP EFl E=OUTPUT 

PROCESS~NG ROUTlt\lE 

EQII * 
OPEN CARDl,nATAl 

LOOPl EQU * CARDl,WORKl GET 
2-----•• MVC O( AO,R EGl) ,WOPKl 

* 
* 
* 
* DTAEX 

* EOFC 1 

* 
* E~RC 1 

* 
* 

AREAl 
AREA2 
AREA3 
>:' 

* REGl 

* 

PUT 
B 

DATAl 
lnf'Pl 

E X I T ROUT IN E S 

EQU 
HPR * X'FOl',O 

EQU * 
ClOS'= CARDl,DATAl 
EOJ 

EQU 
HPR 
R 

* X'F()l' (U,O 
EOFC 1 

DEFINITlf'N OF cnNSTANTS 

DC BOC' , 
nc BOC' , 
DC 8lCllO' , 

DC aoc' , 

EQU a 

END BEGIt\l 

MOVE Ot--!E RECORD 

EXIT ON EXTENT OVERFLOW ON DISK 
HALT AND CONTINUE AS FOR EOFCl 

EXIT ON EOF CO~DITI~N ON ?501 

TERMINATION OF JOB 

EXIT ON PERMANFt\lT DISK ERROR 
HALT REQUIRES ALTERt\lATE TRACK ASSGN. 

INPUT AREAS FOR 2501 

OUTPUT AREA FOR OISK 

WORK AREA FnR 2~Ol 

Example 7. Sequential Disk output File and Card File 
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TITL~ 'IOCS EXAMPLE ~n 9 - SEQUENTIAL OTSK UPOATE FILE' 

* 

* 
* 
* 
* DATAl 

PRINT 

* ;:.: 

* ;:.: 

B EGI N 

;:.: 

Lonp1 

PRINT NOGEN 
START 4608 
USING *-4608,0,1,2,3 

FILE DEF~NITIONS 

DTFSO BLKSIZE=S00, 
OEV Ie E=I)I SKllF, 
EOFADOR=EnFC 1, 
ERROPT=ERRC1, 
IOAREAl=AREA1, 
IClARI:A?=ARFA2, 
IOREG=(REG1), 
RECFORM=FIXBLK, 
R EC S I Z E = ~ 0 , 
TYPEfLE=UIPUT, 
UPDATE =YE S 

DTFSR BLKSIZE=80, 
DEVICE=PR INTER, 
PR INTOV=YE S, 
TYP EfL E=rJUTPUT, 
CONTR("lL=YE S, 
wnRKA=YES 

DTFE~ 

EJ ECT 

PROCESSING Pf1UTINE 

EOU 
OPI:N 
CNTRL 
PUT 
CNTRL 

EQU 
GET 

* OAT A 1, PR IN T 
PRINT,~K,l 

P R I NT, \OlOR K 1 
PRI~T,SP,3 

* DATA 1 
------- CLC 

BE 
B 

() ( 6 ,R 1= G 1 ) , =C ' 
LOOP 2 
Lonp1 

L(lOP2 * 

SKIP 
PRINT HEADING 
SPACE 3 L1NES 

, C!-IECK Ff1R. upnAT~ I~nICATI(lN 

BPANCH IF upnATE IS REQI)lPED 

EQU 
MVC OU"RF=Gll,=c'upnATE' INSERT UPDATE INFORMATIIJN 

2------- rwc WnRKl(sn),O(RFG1) MnVE RECORD INTQ WORKAREA FOR PR I "IT 
PRTOV 

3 - PUT 
PRINT,l2 
PRINT,\o/ORKl 
SWCI-I1+ 1, X' FO' 
DATAl 

4 • MVI 
5 - PUT 

;:.: 

* I:OFC 1 
SWCHI 

B 
EXIT 

EQU 
NOP 
MVC 

LOOP1 
POUTINFS 

* CLC1SI: 

6----------.- PUT 
HORKl( 10),NOTE1 
P R IN T , WO R K 1 

CLOS E 

* ERRC 1 

* 

EOll 
CLOSE 
EOJ 

* DATA1,PRINT 

~OU * 
CNTRL PR INT, SP, 1 
MVC WORKl(80),n(~1=r,1) 

PUT PRINT,WORKl 

CNTRL PR 1NT, SP, 1 
MVI SWCHl+l,X'Fn' 
B L("lOPl 

PPINT UPDATFD RECOP!) 
CHANGE SWITCHl Tn BRANCH 
REWRITE upnATEP REcnRD 

EXIT ON EOF CONDITION 

PRINT NOTE 'NO RECOROS UPDATED' 

TFPMINATTO~ nF Jf1R 
EXIT ON DISK ERRnR 

Rl=rOROS nF NEXT 8LnCK BEHIND THE 
BLOCK cnNTAINlNG THE PRTNTFD RECORD 
Te:; UNREAnARLE 

SKIP THE ERROR BLOCK 

Example 8. Sequential Disk Update File and Printer File, Part 1 of 2 
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* DEFINITlnN OF CnNSTANTS 

'* 
* AREAl OC 81 CL 10' , INPUT AREAS FOR DATAl 
AREA2 OC 81CL 10' , 

* WORK 1 OC 
DC 
OC 
DC 

CL3n'LISTINr, OF R~CORDS UPDATED' 

NOTE 1 

* REGl 

* 
* 

CL I 0' ON OA TA 1. ' 
40C' , 
CLIO' NO' 

EQU 8 

L TnR t; 

END BEG1N 

Example 8. Sequential Disk Update File and Printer File, Part 2 of 2 

A sequential disk file is to be updated by 
inserting the characters 'UPDATE'. Each 
record is read and checked (1) if update is 
required. If so, the update information is 
moved to the I/O area and the record is 
made available for printing (2). The 
record is printed (3) and written back onto 

disk (5). Switch 1 is changed to by-pass 
the printing of the message that no records 
are updated (4,6). If an error is detected, 
the error routine prints the first 
record of the block preceding the block 
that contains the error record. 

This example requires 4730 bytes of main 
storage. 
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* 
* 

* 
* * 
* DATA 1 

PRINT 

* * 
* 
* BEGIN 

LOOPI 
• 

2-LOOP2 

LOOP3 

3 • 
4 • 
5 • 
6 • 

SWCHI 

7 • 

8 • 

* 
* * 
'* AREAl 
WORK I 

REGI 

TITLE'IOCS EXAMPLE r-.JO 9 - FXTE~'SlnN OF ~F.ClUENTIAL f'llSK FILE' 

STAQ.T 4608 
US ING *-460S,0,1,2,3 
PRINT NOGF.'" 

FIll:: DEFINITH'N 
---------------
DTFSI") BLK S I7 E=SOO, 

OEV TC E=D I SKIp:: , 
EOFADnp =lfJnP2, 
If"lAR.EAI=AQEAI, 
IOREG= (REG1)' 
R.F.CFORM=FIXBLK, 
RECSIZE=SO, 
TYP EFL F= INPUT, 
UPT)ATE=YES 

DTFSR. BL K S 17 E = SO, 
CON TRO L=YE S, 
OEVICE=PRINTER, 
PR INTOV=YE S, 
TYPEFLE=OUTPLlT, 
WORKA=YES 

DTFEN 
EJ ECT 

PROCESS INr; POUTINE 
------------------
EQU * 
OPEN DATA1,PPINT 
CNTRL PPINT,SK,l 
MVI X'OOCE',X'OO' 
EQU * GET OATAI 
MVC WORKI+Q(70),O(RF~I) 

B LOOPI 
NOP CLOSE 
MVI LOOP2+I,X'FO' 
EQU * MVC O( 80,R EGl), wnRKI 
PUT DATAl 
PRTOV PRINT,12 
PUT P R I NT, wnR K I 
MVI 80(REGIl,')('OO' 
GET DATA I 
CL 1 X' OOC E', X' EF' 
BNE Lonp3 
MVI S we HI + I, X • 'l t') • 
MVC WaR K I ( 3) , =C ' If.< , 
CH REGI,=Y(AREA1+Q*AO) 
f3L LOOP3 
MVC O( SI),R EG I), WORKI 
PUT DATAl 
CLOSE DATAI,PRINT 
EOJ 

DEFIr-.JITION OF CONSTA~TS 
-----------------------
DC AICL 10' • 
OS OCLao 
DC CL 1 0' EXTFN SImi • 
DC 7CLIO' 
EQU 8 
END BEGIN 

flPfN FILES 

CLEAR 'CE'-BYTF 

RnUTINE TO EXTEND THE FILE 
ACTIVATE BRANCH Tn CLOSE 

MOVE RECORO TO IOAREA 

CLEAR FURTHFR POSSIBLE 1* INDICATOR 
UPDATE RECORD POINTEP 
CHECK CE-RYTE FOR EflF IND1CATION 
IF "'£1T Cm'THIIJF EXTHISIfJN 
SFT 8RANCH nFF 
INSERT 1* AS EOF cnNnITI0N 
ENSURE PROPFR WRITING OF EOF CONDIT. 

HP I TEL A S T B L DC K 
CL{1SE FILES 

TFRMINATI{1M OF JOB 

I OARF A FOR I N PUT 

Example 9. Extension of a Sequential Disk File 
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Example 9 - Extension of a Sequential Disk 
File 

This example shows how a sequential disk 
update file may be extended. The file(l) is 
read until the EOF condition is encountered 
and the EOF routine (2) is entered. In the 
end-of-file routine, a switch is set in 
order to transfer control to EOJ if the EOF 
routine is entered a second time, i.e., if 
the end of an extent is reached or if a /* 
is detected which does not belong to the 
current file. Therefore, all disk extents 
should be cleared or an apporpriate restart 
should be provided for those cases. 

The record to be added to the file is 
moved to the I/O area, written onto disk 

(3) and printed (4). Possible EOF indica­
tors in subsequent records are replaced by 
binary zeros (5). When all records have 
been added to the file, X'EF' must be 
entered into the CE-byte to simulate the 
end-of-file condition (6). The characters 
/*~ are inserted (7) in each record of the 
last block, which is written onto disk by 
another PUT (8). 

When /* is encountered the first time, 
the execution of the PUT macro instruction 
(3) leads to a halt. A restart is 
required. However, X'EF' must not be 
entered into the CE-byte at this time. 

This example requires 3640 bytes of main 
storage. 
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TtTL'= 'IOCS EXAMPL'= Nn 10 - QIRECT ACC~SS Or--ITr) '1ISK' 

* 

CAROl 

DA.T A 1 

* 
* 
* 
* REGIN 

LOOPl 

STA~T 46 n a 
USl~G *-46~8,0,l,2,3 

PR HH NOr,EN 

FILE n~FINITIONS 

DTFSQ. 8LKSIZE=AO, 
o EV I C F =R F A Dt') 1 , 
EnFA DDR =F.OFC l, 
J(lAQ. ~A l==AR EA l, 
IOAREA2=AREA2, 
TYPEFLF.=INPUT, 
WORKA=YES 

DTF!)~ BLKS1Z E=240, 

DTFE~ 

EJ ECT 

o EV ICE =0 I S K 11 F , 
F.RR 8YT E=ER RB T, 
IOAREA1=AREA3, 
R.EADID=YES, 
SEEKADP=SEEKA, 
TYP F.~L ~= HIPUT, 
WRITEID=YES 

PRnCESSING ROUTlt-'F 

EQU 
OPEN * CARD1,DATAl 

* CAPDl,WORKl 
EQU 
GET 
'~Vt-I SEEKA( U ,I.IORKl HISERT VOLUME NUt·1BFR 'N' 

1 ------.~ PACK 
2 • CNVRT 

* 3------~. eLI 

LOOP2 
BE 
READ 
WAITF 

4 ------.~ BAS 

* 5 -----~. MVC 
R 

LOOP3 EQU 
6 -------~~ MV C 
7-LOOP4 "IRITE 

WAITF 
BAS 
8 

FRRC 1 EQU 
8 ------~~ TM 

* BZ 
HPR 
B 

ERRC 2 EQU 
TM 
BZ 

9-------.... '..,VI 
HPR 

* CL I 
BE 

F.RRC3 TM 
RZ 
HPR 

1O-----... B 

PACKF(,3),WORKl+1(5) PACK THE DISK A!)DPESS "CCCHR' 
SEEKA,PACKF CQNVERT DEC. TQ HEX. f)ISK ADDRESS 

INfJIC,C' , 
Lnnp3 
DATAl, ID 
DATA 1 
l4,EPRCl 

AREA3( 10),TEXTl 
LOOP4 

* AREA3( 70), TEXTl 
DATA1,1O 
DATAl 
14, ERR C2 
LonPl 

* EPRBT,B'llooooon' 

ERR C2 
X'FO" ,0 
LOOPl 

* 

CHECK I F UPDATE REQIHREO 
IF NOT, GO TO WRITE 

CHECK I F ERROR OCC'IRS 

UPOATE RECORD 

BUI LD NEW REC OP!) 

CHECK IF fJISK FRROR rCCURS 

TFST IF ADDR. lS I~VALIO OR 
OIlTSIDE EXTENTS 

HALT lNDICATFS USFR ERROR 
READ NEXT CONTPOL CARD 

ERPBT+I,B'Olnlonoo' TFST IMTEPVFNTlnN QE0./E0UIPM. CHECK 
ERR C3 
X'OOCF',X'OO' 
X'F02' n) ,0 

x ' OOC E ' , X ' F F ' 
EOFCI 
ERPBT+l,B'OOOOll10' 
0(0,14) 
X 'Ft')'P n), 0 
LOOP1 

HALT INDICATF.S ~QUIPM~NT CHECK 
SW1TCH DISK DR1VE QN/OFF 
IF X'FF' IS ENTEREQ Gn TO EOJ 

TEST DATA/SF~K CHECK nR Nn REC.FOUND 

HALT lNDICATES DISK ERROR 
READ NFXT cnNTROL CARD 

Example 10. Direct-Access File and Card File, Part 1 of 2 
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* >',< 

* !=flFC 1 

* 
* 
* 
* 
* AREAl 
APEA2 
APEA3 

* WORK 1 
INDIC 
TEXTl 

* ERRBT 
SEEK A 
PACK'F 

* 

EXIT ROUTINE 

FQU * 
CLOSE CARDl,OATAI 
EOJ 

DEFI~ITION OF CONSTANTS 

DC 80C' , 
DC ane' , 
OC 27CLIO ' , 

DC CL7'NCCCHR' 
DC CL3' I' 
DC CLIO' , 
DC 60C • 

, 

DC H'O' 
DC Xl R 'on' 
nc XL~'OI')' 

END BEG IN 

TFRMINATION 8F JOB 

INPUT AREAS FOP 25nl 

OUTPUT AREA FflR DISK 

DPIVE AND DISK ADORESS - PACKED 
UPOATE lNDICATflR 
UPDATE INFORMATInN AND 
NEW RECORD INFflRMATlflN 

RFSERVATION FnR ERROR INFORMATION 
SEEK ADDR.FJELD 'M8~CCHHR' 

PACK FIELD X'CCCHR+' 

Example 10. Direct-Access File and Card File, Part 2 of 2 

Example 10 - Direct-Access File and Card 
File 

A direct-access file is processed by con­
trol information read on the 2501 Card 
Reader. 

The cards contain the following informa­
tion: 

cols. 1-6 
col. 8 

cols. 10-80 

the disk address NCCCHR 
I for update, or 
D indicating that a new 

record is to be created 
data. 

The disk address is converted (2) if it 
is in packed format (1). A test is per­
formed p) to see whether an update is 
required. If it is, the disk address is 
checked for validity (4, 8). The next card 

is read if the address is invalid. Other­
wise, the update information is inserted 
(5), and the record is written onto disk 
(7). If column 8 contains a blank, a new 
record is created (6) and written onto disk 
(7) • 

In case of an equipment error (9), the 
job is aborted. If no record is found or 
the data-seek check fails, the next card is 
read (10). 

In this example it is assumed that the 
file has already been loaded. If this is 
not the case, TYPEFLE=OUTPUT must be speci­
fied to create a label in the VTOC. 

This example requires 3420 cytes of main 
storagee 
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* 
* 

* 
* 
* 
* 
CATA 1 

CAROl 

* 
* 
* 
* 
US If\.IG 
AREAl 

lAREA2 
1--" AREA3 

WORK 1 
USADD 
EJADD 

2--.. 

* 
* 
* 
* 
lFRRC 1 

ERRC2 
BEGIN 

* 

3----

TITLE 'Incs EXAMPLE ~n 11 - LOADING AN ISFMS ~ILE' 

START 460e 
PR I NT NOGF.N 

FILE DEFINITIONS 

DTF~G 
nTFIS ALTREX=AlFX1, 

CYLOFL=3, 
CYNOEX=CYEX1, 
DERR E X =F.RRC 1, 
D FV I C F. =n I S K 11 F , 
DSKXTNT=4, 
DTAREX=DTI:X1, 
OUPRI=X=DUI=X1, 
IOAREAL=AREA1, 
IORI1UT=LOAD, 
KEYLFt-1=11'), 
K EYLOC=l, 
NR ECOS=16, 
R EC FORM=F I XBLK, 
R EC SIZ E=80, 
SQCI-iEX =SClE Xl, 
WOR KL =WOR K 1 

DTFSR BLKSTZE=80, 
OEVICE=READ01, 
FOFADDR=EnFC1, 
IOAR F.A l=AR EA2, 
IOARF.A2=AREA3, 
TYP E~L F= INPUT, 
",ORKA=YES 

DTFE"I OVlAY 
FJ ECT 

nEFINITION OF cnNSTANTS 

US ING 
I=QU 
nc 
DC 
DC 
DC 
DC 
DC 

USING,Q 

* 135CL10' , 
81)C' , 
~OC' , 
aoc' , 
Y(USINGl 
Y( F.OJOB) 

PROCESS ING ROUTINE 

EQU 
HPR 
B 
EQU 
DC 
DC 

* X'F01' (l),1) 

EOFC1 

* X'4890' 
Y(USADDl 

DROP 9 
nPEN DATA1,CARDl 
USING USING,Cl 
SETFL DATA 1 
FETCH 

( REPRI") 
} ACT 111".1 DIIP 

/

XFR BEGIN 
REP RIl , 
ACTION NOOIJP 
nRG BEGIN 

I)ISK I=RROR FXIT 
HALT RFQUIRES ALTERNATE TRACK ASSGN. 

LH 9,USADI) I.E. 
LOAD BASE REGISTF.R 9 

OPEN ROUTINF IS 
OVERL AID BY 
PPOBLEM PPIlGRAM 

Example 11. Indexed-Sequential Load File and Card File, Part 1 of 2 
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lOOPI EQU * .. • 1 GET CAR 01, WaR K 1 
WR I TE DATAl,NEHKEY 
B LonPl 

* 
'* EXIT ROUTINE=S 

* -------------
* AL EX 1 EQU * AlTREX EXIT 

HPR X'FOl',O HALT INDICATES Nn LOAO EXTENSION 

* POSSIBLE, REOR~ANISATION REQLJIRED 
B EOFC~ 

OTEX 1 EQU '* PRIME DATA OVEPFLOW EXIT 
CYEX 1 EQU * CV~INDER IN~EX OVERFLOW EXIT 

HPR X' F02' ,0 HALT INDICATES NO FURTHER LOADING 

'* pnSSIBLE, RELOADING/PEORGANISATION 
B EOFC 1 REQUIRED 

* DIJEX 1 EQU * DUPLICATE RECORD DETECTED 
SQEX 1 I=QU * RECORD nUT OF S I=QUENC r: 

HPR X'F03',O 
B LOOPl RFTUP N 

EOFCI F.QU * 5 .. MVC ERR C2+ 2( 2) ,EJADD C!-IANGE ERROR EXIT ADDRESS 
ENDFL DATAl 

F.OFC2 EQU * FETCH 
L TORr, 

\ REDRO • PPOBLEM ppnr,RAM 
ACT ION DUP IS OVERLAP) 

6 • ~ XFR BEGIN BV CLOSE ROUTI~r: 
RF;PR'J 
ACTION NnDIJP 
ORG S'::GIN 

* DROP 9 
CLOsr: f)ATAl,CARDI 
USING USING,9 

EOJOB EOJ 

* TFRMINATI~N OF JOB 
END BEGIN 

Example 11. Indexed-Sequential Load File and Card File, Part 2 of 2 

Records contained in punched cards are 
loaded onto disk as an indexed-sequential 
file. The overlay technique is used for 
the Open (3) and ClOSe (6) routines. All 
I/O and work areas (1) must precede the 
overlay address BEGIN. The same applies to 
the error routines (2) which may be entered 

during the Close routine. In order to 
avoid a program loop~ the address of the 
error routine is changed (5) to the EOJ 
address before the Close routine is 
entered. Processing consists of reading a 
card and writing the record onto disk (4). 

This example requires 5570 bytes of main 
storage. 
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TITL'= 'tOCS EXA~PLE Nfl 12 - PEORGANI5ATIOf\J OF AN ISH'S FILE' 

* 
* 

R EPR'J 
PH~S'= REnRGl,A,461)8 

* 
PRlf\lT NnGEN 

C:;TART STAQ.T 0 
ORG *+461)8 

* 
* FILE 8EF1NITI~NS 

"" ----------------
* 
DATAl OTFIS D EP REX =!= P PC 1 , 

DEV IC E=D I SK llF, 
DSK XHIT=4, 
EOFA!"lDR=EnFCl, 
IOAR EA S=AR EA l, 
InPEG=(8l, 
lOR OUT =R E TI~, Vf , 
KEYARG=KEYAl, 
KEYLEN=10, 
KEYLOC=l, 
NRECDS=l6, 
Q.ECFORM=FIXBLK, 
R F:C S IZ E=80, 
TYPEI=LE=SEQNTL 

SQSAV DTfSI) BLKSIZF=I(,nr), 
D EV I C F. =1) I S K 11 F , 
IOAR EA I=AR EA2, 
IOREG=(9', 
R EC fOR M=F I XBLK, 
RECSIZE=80, 
TYPEFLF.=OUTPUT 

DTFF:N 
EJ ECT 

* 
"" PRnC,=SSING P~UTINE 
* ------------
"" USING START,O,l,2,3 
BEGIN EQ" * 

OPEN OAT A l, SO SA V 
SETL DATAl,BOf 

* 
LOOPI FQU * 

GET OATAI 
• PACK KEYPK(6),KEYA111n} SAVE TH E KEY FOR LATER US E 

* I. E. IF ERROR rCCURS 
MVC 0(81),9}'O(8) TRANSfER RECORn 

2 • PUT SQSAV 
B Lnnp I 

* 

* EXIT ROUT tNE S 
* -------------
"" ERRC I EQU * RFAD ERROR flN DATAl 

HPR X'F()l'(l),O 
* 

ESETL DATAl 
3 • AP KEYPK(6},=P'1' HICRF. AS!: KF:V BY ONE 

UNPK KEYAI(lnl,KEYPK«(,} RE STO RE THE KEY 
SETL DATA l, GKEY 
A LOnPl 

"" EnFC 1 EQtJ * 
ESF.TL DATAl 
CLOSE DATAl, SOSAV 

* 
FETCH R EORG2 

Example 12. Indexed-Sequential File (Reorganization) and Sequential File, Part 1 of 3 



.4 

* 
* 
* AR~AI 
AI:lEA2 

* KFYPK 
KEYA 1 

* 
* 
* 

OEFI~ITION OF CONSTANTS 

OS 
OS 

I')C 
DC 

IOCL 1,5 
IOCLl60 

6C' , 
IOC' , 

END BEGIN 

TITLE 'IOCS EXAMPLE NO 12· - ~FORGANISATIf1N OF AN ISFMS FILE' 

* * 1---------------------------------------------------------I 
* I THE FOLLnWING SECONI') PHASE MUST BE S~PARATELY ASSEMPLED 1 
* 1---------------------------------------------------------I 

* 

* START 

* 
* 
* 
* OATA2 

SQSAV 

* 

* 
* 

* 
BEGU' 

* 
L{10PI 

R EPRrJ 
PHASE REORr.2,A,460A 

START () 
ORG *+460A 
PR INT NOGEN 

FILE DEFINITIONS 

DTflS ALTREX=ALEXI, 
C YlnFL =3, 
C YN D F X =C Y F X 1 , 
DERREX=ERRCI, 
DEVICE=DISKllF, 
f)SK XTNT= 5, 
o TAR EX =D T r:: Xl, 
DlJPR EX=OUEXI, 
InAR EAL=AQ EA I, 
TORnUT=lOAO, 
KEYLEN=ln, 
K EYLOr =1; 
NRFCDS=16,' 
RECFORM=F IXBLK, 
R ECS 17 E=8(), 
SQCHEX=SQEXl, 
WORKL=WORKI 

DTFS~ BlKSIZE=1600, 
DEVICE=DISKllF, 
EO FAODR =EOFC 1, 
EPROPT=SKIP, 

DTFE~ 

EJ ECT 

I r) ARE A I =A REA 2 , 
R EC FnR M=F I XBLK, 
RECSI7.E=sn, 
TYPEFLF=INPUT, 
WORKA=YES 

PROCESSING ROUTINE 
------------------
US1Nr; START,O,I,2,3 
FQU * 
OPEN DATA', SQSAV 
SET FL DATA2 

~QU * l GET 
• WR I TE 

SQSAV,I-'ORKI 
DATA2,NFWKEY 

R LonPI 

Example 12. Indexed-Sequential File (Reorganization) and Sequential File, Part 2 of 3 

Appendix D. Programming Examples .153 



:« 

* EXIT RnUTINES 
:« -------------
* CVEX 1 EQU 
OTEX 1 EQU 

HPR 
* 
* X'FOl',O 

CVLINOER INDEX AREA OVERFLOW EXIT 
PPI~E DATA AREA nVERFLnW EXIT 
CHANGE EXTENT CARDS 

* EnfC 1 EQU * ENDFL DATA2 
CLns,= DATA~,S()SAV 

EOJ ,,, TFRMINATlnN OF Jne 

* ERRC 1 EQU :« EPROR EXIT 
HPR X'FOl'lll,fl WPITE ERROR ON DISK 
B EnFC 1 

'* AL EX 1 EQU 
5 -SQEXI EQU * 

* 
~XIT ON OCCUPIED LAST TRACK 
EXIT ON SEQUENCE ERROR. 

DUEX 1 EQU 
I-iPR '* X'l=n2' (1) ,0 

EXIT ON DUPLICATE RECORn 
EP,ROR HALT 

A LOOPl 

* 
'* DEF Ir..I IT InN S OF CONSTANTS 

'* ------------------------
* AREAl ns 1. OrL 1 '3 5 
AR,EA2 OS 10CL 160 

* \.IGR.K 1 I)S 80C 
* HID BEGIN 

Example 12. Indexed-Sequential File (Reorganization) and Sequential File~ Part 3 of 3 

This example illustrates the reorganization 
of an indexed-sesuential file. The program 
consists of two ~hases which must be assem­
bled separately. Records of the indexed­
sequential file are retrieved and written 
back onto disk in sequential order (2). 
Then, in the second program phase, the 
sequential file is read and loaded onto 
disk in indexed-sequential order (4). To 
allow maximum time performance, the 1/0 
areas must be as large as possible. 

The error routine for the indexed­
sequential input file skips all error 
records. When an error occurs, the last 
key saved is updated by one (3). The key 
is assumed to contain an unpacked decimal 
value. It is retrieved with the option 
GKEY. If another error occurs, the key is 
again retrieved and updated until the GET 
is executed without an error. The key 
save-field KEYPK is supplied with the key 
each time a GET has been executed (1). 

rhe exits (5) are abnormal, i.e., they 
should only occur if there is an error in 
the system or in the laCS routines. 

e154 

This example requires 11,700 bytes of 
main storage in phase 1 and 12,470 bytes in 
phase 2. 

Records read on a 2560 MFCM are added to an 
indexed-sequential file. 

The processing routine reads the cards 
and adds the records to the disk file (1). 
If a duplicate record occurs no add opera­
tion is performed, and the card is selected 
(2) into stacker 4. If records are to be 
added to the last track of the prime data 
area, those cards are not added but select­
ed (3) into stacker 5. They can be includ­
ed in the file during a subsequent 
loadlextension run. If all overflow areas 
are full (4)1 the job is terminated. The 
file must be reorganized before further 
records can be added. The error routine 
EREX1 checks for errors in the track or 
cylinder index (5). If an error occurs~ 
the job is aborted. 

This example requires 10,430 bytes of 
main storage. 



TITLE 'IOCS EXAMPLE N" 13 - AOOING RFcnRDS TO AN ISFMS FILE' 

* 
* 

* 
* 
* 
* DATAl 

CAR I) 1 

':< 

* 

* 
* .... 

* ARt=:AO 
ARF.A 1 
AREA2 

* WORK 1 

* 
* >,'< 

':< 

* 
BEGIN 

* 

* 

ST AR T 0 
USING *,",1,2,3 
ORG *+4608 
PRINT NOGEN 

FILE DEFINITIONS 

DTFIS AOAR EX=AI)FX1, 
AL TREX=ALEX1, 
CYLOFl =~, 
OEPREX=EREX1, 
OEV IC E=D I SKIIF" 
f1SKXTNT=4, 
DUPREX=DUEX1, 
ERR INF=YE~, 
IOAREAl=AREAl, 
IOROIJT=Af1D, 
KEYLEN=10, 
KEYLOC =1, 
NRECDS=16, 
R EC FnP'-1=F I XBLK" 
RECSIZE=80, 
\'!OQ KA=AP EA 0, 
WOR KL =WORK 1 

[)TFSR BlKSIIE=8n, 
CONTROL=YES, 
DEVICE=MFCMl, 
EnFADDR=EnFC1. , 
IOAREA1=AREA2, 
TYPEFLE=INPUT, 
WOP KA =YF. S 

DTFEN nVLAY 
EJ ECT 

DEFINITION ~F cnNSTANTS 

OS 
OS 
OS 

OS 

80C 
10CL 13 5 
8"C 

80C 

PROCESSING ROUTINE 

OS OH 
EQU * 
OPEN DATAl,CARDl 

FETCH 
REPRO 
ACT I'lN DUP 
XFR BEGIN 
REPR'l , 
ACT 1I1N NO I)IJP 
ORG BEGIN 

LOOPl EQlJ * 
GF.T CAR r)l, WOR Kl 

-----..... ~ WR ITE DATA1,NHIKEY 
WAITF DATAl 
B LOOPl 

InAREAS F~R ADD FILl: (MANDATORY SE­
QUENCEl 
I NPUT ARE A FOP CAR n 

wnRK AR EA 

nPEN ROUTINE I~ 

OVFRl AI D BY 
PPOBLEM PPOr,RAM 

Example 13. Indexed-Sequential ADD File and Card File, Part 1 of 2 
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* 
* 
* 
* 

EXIT RnUTINES 

DlIEX 1 EQU * 
2 • CNTRL ,S5,4 

R LOOPl 

* ALEXl EQU * 
3 

* 4- ADF.Xl 

* 

• CNTRL ,55,5 
B LOOPl 

EQU 
HPR 
B 

* X'FOl",O 
EOFCl 

EXIT ON DUPLICAT~ R~CORD 
SELECT INTn STACKER 4 

EXIT ON RECnRDS ~nR LAST TRACK 
SELECT INTO STACKER 5 

EXIT ON OVERFLO~ AREA FULL 

EREXl EQU * ~XIT nN PERMANfMT DISK ERRnR 
HPR X'FOl'(ll,O 
CNTRL ,SS,5 SELECT INTO STACKER5 THOSE 

* REcnRDS THAT ARE NOT ADDED 
5 • TM OATAlA+2,B'OOOllOOO' TEST IF ERROR IN INDEX 

AO EOFCl IF YF.S, ABORT THE JOB 

* 8 LOOP 1 

* EflFC 1 EQU * EXIT ON EOF CONOITION 
CLOSE DATA1,CARDl 
EOJ 

* TFRMINATI~N OF JOB 
END BEGIN 

Example 13. Indexed-Sequential ADD File and Card File, Part 2 of 2 

Example 14 - Indexed-Sequential File 
(Random/Sequential ADDRTR) and Card File 

Records of an indexed-sequential file are 
retrieved randomly or sequentially, and 
updated. The card input file is read on 
the 2501 Card Reader. 

The cards contain the following informa­
tion 

cols. 1-10 key 
col. 11 blank 
cols. 12-13 number of records to be 

retrieved 
cols. 15-20 update information 
cols. 15-80 add information 

The overlay technique for Open (1) and 
Close (19) is used. After reading (2) a 
card, a check is performed to determine 
whether the number of records to be 
retrieved is a valid decimal number. If it 
is invalid, it is set to C'OO'. If only 
one record is to be retrieved (3), random 
processing is performed (LOOP3), i.e., the 

• 156 

record is read (12), updated (13), printed 
(14), and, if desired, written back onto 

disk (15). If more than one record is to 
be retrieved, the number is packed (4) and 
the first record is retrieved sequentially 
with the option KEY. Columns 15 through 20 
are checked for blanks (6). If they are 
not blank, the record is updated and the 
switch for writing (9) is changed (7) so 
that the record can be put onto disk. The 
switch is reset (5) before the next record 
is checked for update. Each record 
retrieved is printed (8). If the record 
count becomes zero (10), the next card is 
read (11, 2). 

If a record could not be found, a new 
record is built and added to the file (16). 
This record is indicated as an addition 
(17) and printed. In the end-of-file rou­
tine for the indexed-sequential file (18) the 
next card is read. At the end of the card 
file, all files must be closed. 

This example requires 8870 tytes of main 
storage • 



* 
* 

* 
* 
* 
* DATAl 

CAROl 

PRINT 

* 
* 
* 
* AREAO 
AREAl 
AREA2 
AREA3 
AQEA4 
AREA5 

* HORK 1 
wnRK2 
WORK1 

KfYA1 

* COUNT 

* 

TITLE 'IOCS EXAMPLE ~n 14 - PANSEQ ADQ-PFTPIEVE PROCESSING' 

PRI~T N(1GF.~ 

START 4608 
USI~~ *-4608,0,1,2,3 
PRI~T NOGEN 

FILE OEFINITynN~ 

OTFIS AOAREX=ADEXl, 
CYU)Fl=3, 
DER R EX =ER E Xl, 
DEVICE=OISKllF, 
OSKXTNT=4, 
DUPREX=OUEX1, 
EOFAT)OR =EOFC 1, 
InAREAl=AREA1, 
'JOAREAP=AREA2, 
IOAREAS=AREA3, 
IOREG=(8), 
IOROUT=ADOR TR, 
KEYARG=KEYA1, 
K!==YlEN=10, 
K EYLOC =1, 
NRECOS=16, 
R EC FORM=F I XBLK" 
R EC S 17 E = 8 () , 
RTRVEX=RTEX1, 
TYP EFL E=RA~SEQ" 
UPI")ATE=RAN SEQ, 
WORKA =AR EA 0, 
wn R K l = wn R K 1 

OTFSR BLKS17E=80, 
I") EV IC E =R E A 01) 1, 
EnFAODR=,=nFC2, 
InAR EA 1=AREA4, 
IOAREA2=AQEA5, 
TYP E Fl F = I NP UT , 
W1RKA=YES 

DTFSR BlKSIZE=100, 
CONTROL=YE S, 
OEVICE=PRINTER 1 

PR I~TOV=YES, 
TYP EFL E=OUTDUT 'r 

WflRKA=YES 
OTFEN OVlAY 
EJ ECT 

OE~INITtnNS OF cnNSTANTS 

OS 
OS 
I)S 
OS 
OS 
OS 

80C 
l35CL10 
l35CllO 
1 ,5CL 10 
80r. 
80C 

I f' ARE AS FnR A1"Q 

IOAREA FQP PANOOM RETRIEVAL 
I(lARFA FOR SEQUENTIAL RFTRIEI/AL 
IOAREAS FOR 2501 

DC 
DC 
DC 
DC 
DC 
EQU 

80C' , "'(1RK AREA FOR CARO/01SK 

DC 

L TOR'; 

C'DATAl PROC' WORK AREA FnR PRINTER 
CL'3I)'FSSEO BY ~ANS!==Q ADD-RETRIEVE W' 
CLlO'TTH UPDATE' 
50C' , 
WORKl 

Pl2'O' 

Example 14. Indexed-Sequential File (Random/Sequential ADDRTR and UPDATED), Part 1 of 3 
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* 
* 
* 
* 
BEGIN 

* 

PROf:I:SSYNG ROUTINE 

I)S OH 
FQU * 
OPEN DATAl,CARDl 

ACT IflN DtlP ~
FETCH 
R EPRt'J 

-----~XFR BEGH,I 
REP R" , 
ACTION NnOIlP 
ORG BEr,IN 

* 

LnOPl 

CNTRL 
PUT 
CNTRL 
MVC 
EOU 
OITRL 

2 ------. GET 

LOP12 
LOP13 

LnP14 
LOP15 

* 

CL I 
BL 
CL I 
BNH 
r4VI 
CL I 
BL 
CL I 
BNH 
MVI 
EQU 

PRINT,SK,l 
PR INT, Hf"lRK2 
PRtNT,SP,3 
wn R K 2 ( 1 n ) , =C L 1 0 ' , 

* PRINT,SP,l 
CAROl, wnRKl 
HORKl+11,C '0' 
LOP12 
WOR K 1 + 11, C ' 9 ' 
LOP13 
\40 R K 1 + 11 , C ' rl' 
Wf"l R K 1 + 12 , C ' 1')' 

LOP14 
WO R K 1 + 12, C ' 9 ' 
LOP15 
1-10 R K 1 + 12 , C ' n' 
* 

OPI:N ROUTIN~ I~ 

nVERLAID P.Y 
PR nB L E r·' PR flr, RAt·' 

SKIP 
P R t NT H F. AD!: R 

CLEAR PART n~ HEADER 

SPACE ONE LHIE 

CHECK FOR CORRECT TWO DIr,lT DECIMAL 
NtJr·1B ER 

IF FIRST DYC,IT INCORRECT, SET IT 0 

IF SECOND I)IGIT INCORRECT, SET IT 0 

3 ------. CL C 
BNH 

HORKl+11(2),=C'Ol' CHECK TF RANDOM PROCESSING REQUIRED 
lnOP3 

* 
* 
* MVI 

4------.. PACK 
SETL 

* 5 ------.. MV I 
EQU 
GET 

6 ------. CL C 
BE 
~VC 

7 ------.. MVI 
lOP2l EQU 

MVC 
PPTOV 

8 ------. PUT 

* 9-SHCHl R 
PUT 

U)P2? FQU 
SP 

10 • CP 
BH 

* 

SFOlJENTIAL PROCESSING 

RTFX1+1,x'nn' SFT SWITCH Tn ~np 
COIINT(2),\oIORK1+11(2l PACK NO. OF RECORDS Tn BF UPDATED 
DATA1,KEY 

SHCl-Il+l,X'FO' 

* DATAl 
\·10 R K 1 + 14 ( 5) , = 5C' , 
LOP2l 
45(5,8),WORKl+14 
SHCHl+1,,)('no' 

* wnRK3( 80) ,I')un 
PRtNT,12 
PRINT,WORK2 

LOP22 
DATAl 

* COUNT(2),=PL2'1' 
C () UN T ( 2 1 , = P L 2 ' n' 
LflOP2 

SFT SWITCH TO BRANCH 

CHECK IF tlPDATE PEQUTRED 

UPDATE RECORD 
SET SWYTCH TO ~flP 

PRINT RETRIEVEn RECORI) 

CHECK If N~XT PECORD IS Tr BE 
UPDATEO, IF NflT READ ~EXT CARD 

ESETL DATA 1 
11-----•• B LonPl 

Example 14. Indexed-Sequential File (Random/Sequential ADDRTR and UPDATE)" Part 2 of 3 

e158 



* 
* RANDOM PROCESSINr. 

* LOOP3 EQU * MVl RTEXl+l,X'fn' SF.T S\"1 TCH TO BRANCH 
'WI S"'CH2+l,X'FO' RE SET SWITCH TO BRANCH 

12 • READ DATA1,KEY 
\·!AI TF DATA 1 
CLC wn R K 1 + 14 ( 5 1 , = 5C ' , C\-IECK IF lIPDA TF. REQUIRED 
BE Lnp'3l 

13 • MVC 45(5,8),WnRKl+14 UPDATJ: RECORD 
rWI SWCH2+l,x'no' SET S WI TCH TO NOP I.E. UPDATE REQ. 

L OP3l EQU * MVC HOP K'3 ( 8n ) , n ( 8 ) 
PRTOV PRINT,12 

14 • PUT PRINT,WORK2 

* WAITF DATAl 
$\oIICH2 B LonPI 

15 • \olR ITE DATAI,KEY WRITE UPDATED RECORD ON DISK 
WAITF DATAl 
B LOOPl 

* 
* EXIT RnUTINF.S 

* -------------
* RTEX 1 NOP RTEX2 EXIT IF NO RECORD HAS BEEN FO~ND 

ESI=.TL DATAl 
RTEX 2 FO" * 16 • WR 1 T~ DATAl,NEWKF.Y 

MVC wnRK3( AO) ,WORKl MnVF RECOPD TO PRINT AR EA 
17 • MVC HORK2+5(3),=C'ADD' r~nVE ADD I DHITl FIER 

PRTOV PRINT,l2 
PUT PR INT,WORK2 
MVC WORK2+5(3) ,=C' CLEAR ADD IDENTIFIER 
WAITF DATAl 
13 Lnnpl 

* 18-EnFCl B LOOPI EXIT ON FOF cnNDITION 

* ADEX 1 EOU * EXIT ON nVERFLn~ AREA FULL 
HPR X'J:Ol',O HALT INDICATES NO ADD POSS I BLE 
B LnnPl 

* DUEX 1 EQU * EXIT ON I)IJPlICATE RECnR D 
HPR X'F02' ,') ABNnRMAL HALT 
B EnJOB 

* ERJ::X 1 EQU * PER r~ANFIIH 1)1 SK ERROR 
HPR X'FOl'(l),/) ERROR HALT 
B EOJOB 

* F.OJOB EQU * ~"'II) OF JOB HANrlING 
EOfC2 EQU * 
* fETCH 

LTnRG 
\ • E·R~ • PROBl EM PROGR AM 

ACT InN DUP IS OVERLAID 
19 tXFR BEGIN BV ClI''lSE RnUTII\'F; 

REPRO 
ACTION NnDIJP 
ORG BEGIN 

* CLOSE DATAI,CARDl,PRINT 
EOJ 

* TF RMI NA TI ON OF JOB 
END BEGIN 
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TITLt: 'rocs SAMPLE NO 15 - INQIIIPY PROGRA"'1' 

* 

* 
* 
* 
DATAl 

f1UTPT 

* 
'* BEGIN 

START 461'\8 
PR INT NOGEN 

FIL E DF:F INITIONS 

DTFBG INQPRG=YES 
DTfIS DERREX=F:RRC1, 

I") EV ICE =0 IS K 11 F , 
OSKXTNT=4, 
EOFADDR=EOFCl, 
IOAR EA S=AR EA 1, 
IOROUT=R E TRVE, 
K EYAR G=KE YA 1, 
KEYLEN=ll), 
K EYLOC =1, 
NRECI)S=16, 
R EC FO R M= F I XB L K , 
RECS 17. E=80, 
R TR VEX=R TE Xl, 
TYP E FL E= SE QNTL , 
WORKS=YES 

I)TFPK TYPEFLE=nUTPUT, 

DTFE~ 

EJ ECT 

BLKSI7E=80, 
WORKA =YE S 

PROCESSING ROUTINE 

EQIJ * 
BASR Q,O 
USING *,Q 
nPEN DATA1,f)"TPT 

--____ 11 IQIPT , 

* 2-----.... • t4VC 
CLC 
RE 

KEYA1(lO),0(8) 
ll(3,R),=C' 
LOOP1 
COUNT(2),ll(3,8) 
DATA1,GKEY 

3 ------- PACK 
SETL LOOP1 

UJOP2 EQlJ 
4 ------11 GET * DA TA 1, wnR K 1 

PUT OUTPT, WOR K 1 
SP 

S-----~ CP 
cn UN T ( 2) , = P L ? ' + 1 ' 
COUNT( 2), =PL2' 0' 
LOOP2 

CLOS E 

* 
* 
* 
'* ERRC1 

'* EOFCl 
RTEX 1 

* 
* 
* AREAl 
HORK 1 
KEYA 1 
cnUNT 

BH 
EQU 
ESETL 
CLOSE 
EOJ 

* DATAl 
DAT AI, nUTPT 

E X I T ROUT IN E S 

EQU * 
HPR X' F01' {1 ) , 0 

EQU * 
EOU * 
B CU1SE 

DEFINITION OF CONSTANTS 

DC 
OC 
DC 
DC 
L TORr, 

l35CLln' , 
80C' , 
laC 1 , 

PL2'+1' 

END BEG IN 

LOAD ADDRESS nF INQUIRY RECORD 
INPUT AREA INTQ REGISTER 8 
I ~I SER T KEY I r.nn KEYARG FI FL 0 
CHECK If NO. OF RECORDS IS INDICATED 

PACK t-!\Jt.1BER PHD RECf"lRD COUNT 

CHECK IF ANOTHFR RFCORD IS REQUIRED 

IF YES RETURN INTn Lnnp2 

TFRMINATION OF JOB ANO RETURN TO 
MAINLHIE PRnGRAM 

EXIT FnR DISK FRROR 
HAL TIN 01 CAT E SAL T ERN AT E DIS K 
ASSIGNMENT IS REQUIRED 
END Of ~ILE EXIT 
Nn REC(H~f) FnlJND EXIT 

KF YARG FI ELD 
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Example 15 - Indexed-Sequential File and 
Printer-Keyboard File in Inguiry Program 

The inquiry program retrieves records of an 
indexed-sequential file by key. 

The key has the following format: 

10 bytes 
1 byte 
3 bytes 

key information 
blank 
number of records to be 
retrieved. 

The printer-keyboard input area (INQIPT) 
in the Monitor must be at least 14 bytes 
long. The IQIPT macro instruction (1) 
places the address of the input area that 
is to contain the inquiry record into reg­
ister 8. The key is moved to the KEYARG 
field (~ and the record count is initial­
ized (3). Records are retrieved (4) and 
printed until the count is zero (5). If it 
is zero, EOJ is entered and control is 
returned to the mainline program. 

This example requires 4660 bytes of main 
storage. 

T ITL E '10 CS EXAM PLE NO 16 - AN ATENT POliTI NE' 

* 
* 

* 
* 
* 
* 
DATAl 

PRINT 

PUT IN 

TVPHI 

START 46fl8 
USING *-4608,0,1,2,3 
PRINT NnGEN 

FILE DE~INITInNS 

DTFBG ATENT=YES 
OTFSD BLKSIZE=800, 

DEVIC E=DI SK 11 F " 
EOFADDR =EOFC 1, 
IOAR EA 1=AR EA 1, 
R EC FOR M=F I XBLK" 
RECSIZE=8n, 
TVP EFt E= INPUT, 
UPOATE=VE S, 
WORKA=YES 

DTFSR. BlKSIZE=8r), 
CON TRO L=VE S, 
OEV IC E =PR INTER " 
PR INTOV=YE S, 
TVPEFLF=OUTPUT" 
WOR KA=VE'S 

OTFPK BLKSIZE=8l, 
EnfADDR=EnFC2, 
lOA REA =A REA 2 , 
TYP EFl E=1 NPUT 

DTFPK BlKSI1f=80, 

DTFE"I 
EJ ECT 

IOAREA=AREA3, 
TVP F Fl E=OUTPUT" 
WORKA=YES 

Example 16. Sequential Disk, Printer, and Printer-Keyboard Files - ATENT Routine, 1 of 3 
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* PROCESSING ROUTINE 

* 
* BEGIN 

* 1--- OPENl 
SWCHO 

* LOOPI 

* 2--- SWCHl 

* 3--- SWCH2 

LOOP~ 

EQU 
OPJ:N 
CNTRL 

OPE~ 

MVI 
MVI 

EQU 
GET 

B 
PUT 

B 
PRTOV 
PUT 

R 
PUT 
EQU 
B 
ATENT 

* PRINT,PUTIN,TYPFN 
PR INT, SK, 1 

DATAl 
SWCH3+l,)('FO' 
SXCHO+l,')('FO' 

* OA TAl, "'0 R K I 

SWCH2 
T YP EN , \-/0 R K I 

SWCH~ 
PRINT,12 
PRINT,wnRKI 

LOOP2 
DATAI,WORK2 

* LOOPI 
ROUTINE 

p,mDIFY SWITCH FOP uonATE 
PESF.T SWITCH MO~IFIEP 

SWITCH FOR TYPING 

SWITCH FnR PRINTING 

SHITCH FOP UPOATE 

* 
* 
* 

-------------
ATENT 

5 ------- REA I) 
WAITF 
lH 

ATEOO EQU 
6 ------- CL C 

BNE 
7 - MVI 
8---ATEn2 CLC 

9- ATE04 

10- ATE06 

11- ATE08 

* 

BN~ 
MVI 
CLC 
BNE 
MVI 
ClC 
BNE 
MVI 
ClC 
BNE 
~VI 

12- ATEtO CL 1 
BNE 

13 - 'WC 
14 - MV I 

* AT E20 AH 
15------- CH 

BNl 
CL 1 
BNE 
AH 
B 

* 16- ATE30 RF:TR~ 

PUTIN 
PUTIN 
POINT,=Y(AREA2) 

* 

READ C~NTROL INFOR~ATION 

LnAD POINT~P WITH AREA2 ADDRESS 

O(3,POINT),=C'J:OJ' DECISION ANn MODIFING ROUTINE 
ATE02 
SWCH4+I,X'FO' ACTIVATE EOJ F~R NEXT EOF CONDITION 
O(4,POINTl,=C'TYPE' 
ATE04 
SHCHl+l,X'OO' ACTIVATE TYPINC 
O(6,POINT),=C'NOTYPE' 
ATEf"I6 
SWCHI+l,X'FO' DEACTIVATE TYPING 
O(5,POINT),=C'PRINT' 
ATEn8 
SWCH2+1,X'OO' ACTIVATE PRINTING 
O(7,pnINT),=C'NnPRINT' 
ATEIO 
SMCH2+I,X'FO' OFACTIVATE PRI~TING 

AREA2,C'=' 
ATF2n 
WORK2(AO},AREA2+1 
SWCHO+l,X'OO' 

CHECK IF UPDATE PEQUIRED 

MOVE UPDAT~ TEXT 
ACTIVATE UpnATE FOR N~XT PEOPEN 

pnINT,=H'I' UPDATE AREA2 POINTER 
POINT,=Y(AREA2+81} 
ATE31"'1 
O(POINTl,C', , 
ATE20 
POI NT, =H' I ' 
ATEOO 

* END OF ATENT ROUTINE 

Example 16. Sequential Disk, Printer, and Printer-Keyboard Files - ATENT Routine, 2 of 3 
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* EXIT ROUTINES 

* EnFC 1 EQU 
NOP 
CLOSE 
B 

* EOFC2 
EOF rmII)ITl"N FOP. SHlllENTIAL DISK 

17- SWCH4 

EQU 
CLOS~ 

J:nJ 

DATAl 
OPENl 

* DATAl, PR INT,PUTIN,TYPf.N 

* TFRMINATIrN OF JOB 

* 
* 
* nEFI~ITInN OF CONSTANTS 

* 
* AREAl oc aOCL I 0' , IMPUT AREA FOR DATAl 
AREA2 
ARJ:A3 

[)C 
DC 

A2C' 
aoc' 

• , I~PUT AREA ~nQ cnNTROL INFORMATION 
OllTPUT ARF.A pOINTER KJ:YROARD 

* WORK 1 DC aoc' • wnRK APEA FnR rATAl 
wnRK2 DC aoc • 

, "'ORK AREA FOR UPDATE DATAl 

* pnINT 

* 
fOU 10 POINTER FOQ. APFA2 

L TOQ.G 

* EN!) 1:\ EG IN 

Example 16. Sequential Disk, Printer, and Printer-Keyboard Files - ATENT Routine, 3 of 3 

Example 16 - Sequential Disk, Printer, and 
Printer-Keyboard Input/Output Files = 
Program Includes ATENT Routine 

An inquiry Monitor is required for this 
example, which demonstrates the use of the 
ATENT routine. The program reads a se~uen­
tial disk file and is modified by control 
information supplied in the ATENT rou­
tine. Valid control information is: 

/* - Close files and terminate job. 
EOJ - Control is transferred to EOJ 

with the next CLOSE. 
TYPE - All records are typed on the 

printer-keyboard. 
NOTYPE - Typing of records is suppressed. 
PRINT - All records are printed. 
NOPRINT - Printing of records is suppressed. 

Incorrect control information is 
ignored. More than one option can be given 
at a time, if separated by a comma, e.g., 
NOPRINT, EOJ. 

In the mainline program, a sequential 
disk file is read. On end-of-file, the 
disk file is closed (17), reopened ("I), and 
read again. Print, type, EOJ, and update 
options are activated and deactivated by 
the ATENT routine. SWCH1 controls typing 
on the printer-keyboard (2), SWCH2 provides 
for printing of records (3), and SWCHO and 

SWCH3 control updating of records (4). 
SWCH4 determines (17) whether or not the 
job is to be terminated if the next end-of­
file condition for DATA1 (disk file) is 
encountered. After the ATENT routine has 
been entered, control information is 
entered on the printer-keyboard (5). 

Checking and modifying is performed 
according to this control information (6) 
(14). If, for instance, the check for EOJ 
(6) is true, SWCH4 (17) is set to branch 
(7), i.e., all files are closed and the job 
is terminated (18) the next time an end-of­
file condition is detected. Likewise, 
tests for typing (8), suppression of typing 
(9) , printing (10), and suppression of 
printing (11) are performed. If updating 
is required (12) I i.e., if an equal sign is 
typed in, the update information is entered 
immediately after the equal sign and moved 
to the work area (13). SWCHO is modified 
to change (14) SWCH3 to NOP. The next time 
the file is reopened, the whole file will 
be updated. A register (POINT) is used to 
check (15) whether all options have been 
processed. If this is the case, the RETRN 
macro instruction (16) is executed. If /* 
is typed in on the printer-keyboard, all 
files are closed (18) and the job is 
terminated. 

This example requires 4230 bytes of main 
storage. 
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Glossary 

Access Method: Any of the data management 
techniques available for transferring data 
between main storage and an input/output 
device. 

Access Time: (1) The time interval between 
the instant at which data is called for 
from a storage device and the instant 
delivery is completed, i.e., the read time. 
(2) The time interval between the instant 
at which data is requested to be stored and 
the instant at which storage is completed, 
i.e., the write time. 

Allocate: To assign storage locations or 
areas of storage for specific routines, 
portions of routines, constants, data, etc. 

Alternate Drive: When two drives are given 
for one multi-volume file, the first drive 
is the primary drive and the second drive 
is the alternate drive. Tape reels or disk 
packs are mounted such that the first is on 
the primary drive, the second on the alter­
nate drive, the third on the primary drive, 
etc. 

Alternate Track Area: An area of three 
cylinders on the disk pack in which tracks 
may be used as alternatives to defective 
tracks occurring elsewhere on the disk 
pack. 

Assemble: To prepare a machine-language 
program from a symbolic-language program by 
substituting absolute operation codes for 
symbolic operation codes and absolute or 
relocatable addresses for symbolic address­
es. 

Assembler: A program that prepares an 
object language program by producing abso­
lute or relocatable machine code from a 
machine-oriented source program of state­
ments containing symbolic operation codes 
and symbolic operands. 

Assembler Language: A symbolic language 
(used to write source programs) which ena­
bles the programmer to use all machine 
functions as if he were coding in machine 
language. 

b: The symbol for a blank space. 

Binary Synchronous Communications Adapter 
(BSCA): A feature that may be built into 

the Central Processing Unit of a Submodel 
2, 4, or 5. It permits the system to func­
tion on a switched or leased communications 
network as a processor terminal • 
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Block: 
1. To group records for the purpose of 

conserving storage space or increasing 
the efficiency of access or processlng. 

2. A physical record on tape or disk. 

Blocking Factor: The number of logical 
records in a physical record. 

Buffer (Program Input/Output): A portion 
of main storage into which data is read, or 
from which it is written. 

Checkpoint Records: Records that contain 
the status of the job and the system at the 
time the records are written by the check­
point routine. These records provide the 
necessary information for restarting a job 
without having to return to the beginning 
of the job. 

Communication Region: An area of the Moni­
tor. Contains date, storage-capacity 
specification, UPSI byte, user areas 1 and 
2, program-name area, and various control 
bits used by the system. Provides for 
communication within a program and between 
programs. 

Data File: A collection of related records 
treated as a unit and consisting of data in 
one of several prescribed arrangements and 
described by control information to which 
the system has a~cess. 

Data Management: See File Management. 

Data Set: See Data File. 

Deblock: To change the format of a file so 
that a physical record comprises only one 
logical record. 

Direct Access: Retrieval or storage of 
data by a reference to its location on a 
volume, rather than relative to the pre­
viously retrieved or stored data. 

Disk Label: A physical identification 
record on disk which identifies the volume 
or file. 

EOF Record: End-of-file record which ter­
minates a logical set of input records (/*b 
in columns 1 through 3) • 

Extent: Area of a disk file sfecified by 
an upper limit and a lower limit. 

File Label: Label containing information 
applicable to a given data file or portion 



of a data file stored on a particular vol­
ume. 

File Management: A general term that col­
lectively describes those functions of the 
control program that provide access to 
files, enforce data storage conventions, 
and regulate the use of input/output devi­
ces. 

File Organization: Refers to the method of 
arranging data records on an external stor­
age device. 

File Processing: The method of retrieving 
records from, adding records to, or updat­
ing records in a file. 

File Reorganization: A term used to des­
cribe the process of writing a new file 
from an indexed-sequential file, purging 
records that are tagged for deletion, and 
placing records in the overflow area into 
their sequential positions in the prime 
data area. 

Fixed-Length Record: A record having the 
same length as all other records with which 
it is logically or physically assoc~ated. 

Index (Data Managemen~ : 
1. A table in the catalog structure used 

to locate files. 
2. A table used to locate the records of 

an indexed-sequential file. 

Inquiry Programs: Inquiry programs are 
initiated by pressing the Request key on 
the printer-keyboard and typing in the name 
of the program. The current contents of 
main storage (excluding the Monitor) are 
rolled out on the system disk pack; then 
the inquiry program is loaded and proc­
essed; after execution is completed, the 
old status is restored and execution of the 
mainline program resumes. Inquiry programs 
can be executed only under control of a 
Monitor that supports inquiry facilities. 

Inter-Block Gap: A blank space on magnetic 
tape that separates physical records. 

I/O Area: An area (portion) of main stor­
age into which data is read or from which 
data is written. 

Logical File: Used to describe a file that 
shares a reel of tape or a disk with other 
files. 

Logical Record: A record identified from 
the standpoint of its content, function, 
and use rather than its physical attri­
butes. It is meaningful with respect to 
the information it contains. 

Logical Unit Block (LUB) 
Logical Unit Table. 

An entry in the 

Logical Unit Table: A part of the Monitor. 
It has logical unit blocks, each of which 
refers to one specific symbolic I/O 
address. These symbolic addresses are 
related to actual I/O device addresses by 
means of ASSGN control statements. 

Macro Definition: A set of statements in 
the macro library used by the DPS/TPS 
Assembler program to expand a macro 
instruction specified in the source program 
into a series of machine instructions. 

Macro Instruction: A macro instruction is 
a statement that is used in a source pro­
gram and replaced by a specific sequence of 
machine instructions in the associated 
object program. 

Mnemonic: A contraction or abbreviation 
whose characters are suggestive of the full 
expression. 

Monitor: The main control program in DPS. 
Resident in main storage throughout a sys­
tem run. The IBM distribution package 
contains the standard Monitor and several 
Monitor macro definitions. Instead of 
employing the standard Monitor, you can 
tailor a Monitor according to the system 
requirements by specifying certain macro 
instructions~ and generate it by means of 
an assembly run. 

Monitor 'I/O Area. An area of main storage 
within the Monitor used as a buffer by the 
Fetch routine when loading problem pro­
grams. 

Object Program: The output of a single 
execution of an assembler or ccmpiler. 

Operand: The representation of a value 
that must be supplied to define a selective 
function to the program. 

Overlay: To place a phase or subphase into 
main storage locations occupied by another 
phase or subphase that has already been 
processed. 

Phase: (1) A portion of a program executed 
as one main-storage load. (2) The smallest 
addressable unit in the core-image library 
of a tape or disk-resident system. 

Physical Disk and Tape I/O Routines: A set 
of routines that is contained in the Moni­
tor program and performs tape and disk I/O 
operations for the Monitor and problem 
programs. 

Physical Unit Block (PUm: An entry in the 
Physical Unit Table. 

Physical Unit Table: A feature of the 
Monitor program. It has up to ten physical 
unit blocks, each of which contains a phy-
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sical device address. Pointers to these 
entries are inserted into the logical unit 
table by means of ASSGN control statements. 

Physical Record: A record identified from 
the standpoint of the manner or form in 
which it is stored and retrieved; that is, 
one that is meaningful with respect to 
access. (Contrasted with Logical Record.) 

Problem Program: A general term for any 
program that is not a control program. 

Read/Compute, Write/Compute Overlap Fea­
ture~ A feature of the IBM System/360 
Model 20, Submodel 5 that permits data 
transfer from or to I/O units to be over­
lapped with processing. 

Reblock: To change the format of a file so 
that a different number of logical records 
comprises one physical record. See Block. 

Record: A general term for any unit of 
data that is distinct from all others when 
considered in a particular context. 

Restart: To re-establish the status of a 
job using the information recorded at a 
checkpoint. 

RWC feature: See Read/Compute, 
Write/Compute Overlap Feature. 

Seek: To position the access mechanism of 
a direct-access device at a specified loca­
tion. 

Source Program: A series of statements in 
the symbolic language of an assembler or 
compiler, which constitutes the entire 
input to a single execution of the assem­
bler or compiler. 

Stacked Job Processing: A technique that 
permits multiple job definitions to be 
grouped (stacked) for presentation to the 
system, which automatically recognizes the 
jobs, one after the other. 

Statement: A meaningful expression or 
generalized instruction in a source lan­
guage. 

SUbphase: A separately assembled routine 
within a phase of a problem program. It 
may be overlaid after execution. The meth­
od of building a program from subphases is 
used when a large problem program is to be 
executed. 
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Symbolic I/O Address: A symbol used in 
IBM-supplied and user-written frograms to 
refer to an I/O device (e.g., SYSRES, 
SYSIPT, SYS005). This address is related 
to an actual address by means of the logi­
cal unit table. 

SYSIPT: See SystEm Input Unit. 

System Disk Pack: The disk pack on which 
your disk-resident system is stored. 

System Input Unit: A device specified as a 
source of an input job stream. 

System Tape: The reel of magnetic tape on 
which the tape-resident system is located. 

Tape Labels: Special records at the begin­
ning and end of tape files. There are 
volume, header, and trailer labels. They 
are used to identify the reel of tape and 
the file they precede. They also contain 
certain housekeeping information. 

Tapemark: A special symbol that can be 
read from, or written on, magnetic tape. 
Used to distinguish the end of a file or 
file segment, and to segregate the labels 
from data. 

Throughput: A measure of system efficien­
cy: the rate at which work can be handled 
by a computing system. 

Unblock: To change the format of a file so 
that a physical record comprises only one 
logical record. See Block. 

Variable-Length Records: Logical records 
in a file in which the number of bytes in 
each record is not a fixed value, but may 
vary within prescribed limits. 

Volume: That portion of a single unit of 
storage media that-is accessible to a sin­
gle read/write mechanism. For example, a 
reel of magnetic tape for a 2415 magnetic 
tape drive, or one 1316 Disk Pack for a 
2311 Disk Storage Drive. 

Volume Label: A label which uniquely iden­
tifies a volume. 

Volume Table of Contents (VTOC): A table 
associated with a direct-access volume, 
which describes each data set on the vol­
ume • 



ADAREX •••• 0 ••••••••••••••••••••••••••••• 

ADD (IOROUT=specification) ••••••••••••• 
Adding of records ••••• ~ •••••••••••••••• 

instructions for ••••••••••••••••••••• 
Addition of records 

(indexed-sequential files) •••••••••••• 
ADDRTR {IOROUT=specification} •••••••••• 
ADRTES'T •••••••••••••••••••••••••••••••• 
Alternate tape drive 
ALTREX ••••••••••••••••••••••••••••••••• 
ALTTAPE •••••••••••••••••••••••••••••••• 

75 
78 
91 
82 

87 
78 
70 
53 
75 
53 

Assembly procedure ••••••••••••••••••••• 18 
ATENT macro instruction ••••••••••••••• 105 
ATENT routine ••••••••••••••••••••••••• 105 

BACK (READ=specification) •••••••••••••• 56 
Backspace file (BSF) ••••••••••••••••••• 60 
Backspace record (BSR) •••••••••••••• 60,61 
Base registers, assignment of •••••••••• 99 
Begin definition (DTFBG) ••••••••••••••• 21 
BINARy ••••••••••••••••••••••••••••••••• 31 
BLKSIZE 

card ...•........•.•...••...••....••.. 31 
direct-access disk ••••••••••••••••••• 70 
printer •••••••••••••••••••••••••••••• 44 
printer-keyboard ••••••••••••••••••••• 48 
sequential disk •••••••••••••••••••••• 65 
tape ...........................•..... 53 

Block count, effect of CNTRL on •••••••• 62 
Blocked records ••••••••••••• 8,59,61,92,94 
Block size 

card •..••••.•••..•.•..••.•••.•••. 3 1 
disk .......................... . 65,70,78 
printer •••••••••••••••••••••••••••••• 
printer-keyboard ••••••••••••••••••••• 
tape ............................. 1 •••• 

BOF (starting reference for sequential 

44 
48 
53 

processing) ••••••••••••••••••••••. ,.... 84 
BSF (backspace file) ••••••••••••••• , • • •• 60 
BSR (backspace record) ••••••••••••. ,. 60,61 

Card files, instructions for ••••••••••• 
Card-print area •••••••••••••••••••••••• 
Card printing •••••••••••••••••••••••••• 
Chaining records ••••••••••••••••••••••• 
Checkpoint records ••••••••••••••••••••• 
CKPTREC ••••••••••••••••••••••••••• f) •••• 

31 
32 
36 
88 
54 
54 

CLOSE macro instruction •••••••••••••••• 23 
Close routines, mainline program •••••• 
Closing card files ••••••••••••••••••••• 
Closing disk files ••••••••••••••••••••• 
Closing printer files •••••••••••••••••• 
Closing printer-keyboard files ••••••••• 
Closing tape files ••••••••••••••••••••• 
CMBND (TYPEFLE=specification) •••••••••• 
CNTRL macro instruction 

103 
29 
30 
29 
29 
29 
35 

card ..•......•.....•..•....•.... 0 •••• 37 
direct-access disk ••••••••••••••••••• 73 
printer •••••••••••••••••••••••••••••• 45 
printer-keyboard ••••••••••••••••••••• 51 
sequential disk •••••••••••••••••••••• 69 
tape ............................ II •••• 60 

Index 

CNVRT macro instruction •••••••••••••••• 73 
Coding restrictions •••••••••••••••••••• ~7 
Co~bined files ••••••••••••••••••••••• 8,36 
COMRG macro instruction •••••••••••••••• 95 
COMROUT •••••••••••••••••••••••••••••••• 65 
CONTROL 

card .............. , ...........•....... 
direct-access disk ••••••••••••••••••• 
printer •••••••••••••••••••••••••••••• 
printer-keyboard ••••••••••••••••••••• 
sequential disk •••••••••••••••••••••• 

31 
70 
44 
48 
65 

tape .............•................... 54 
Control statements •••••••••••••••••••• 106 
Count area ••••••••••••••••••••••••••••• 
CRDPR macro instruction •••••••••••••••• 
CRDPRA ••••••••••••••••••••••••••••••••• 

67 
36 
31 

CRDPRLn •••••••••••••••••••••••••••••••• 31 
CRP20 (DEVICE=specification) ••• ~ • • • • • •• 32 
Cylinder index ••••••••••••••••••••••••• 86 
Cylinder number (CC) ••••••••••••••••••• 74 
Cylinder overflow area •••••••••••••• 76,87 
CYLOFL ••••••••••••••••••••••••••••••••• 76 
CYNDEX ••••••••••••••••••••••••••••••••• 76 

Data files •••••••••••••••••••••••••••••• 8 
Definition statements •••••••••••••••••• 18 

summary of •••••••••••••••••••••••••• 109 
DERREX ••••••••••••••••••••••••••••••••• 76 
Detail entries ••••••••••••••••••••••••• 19 
DEVADDR •••••••••••••••••••••••••••••••• 54 
DEVICE 

card ...........•..................... 32 
disk ••••••••••••••••••••••••••• 65,70,76 
printer •••••••••••••••••••••••••••••• 44 

Device error recovery ••.••••.••••...•• 107 
Diagnostic messages •••••••••••••••••••• 18 
Direct-acces files 

instructions for ••••••••••••••••••••• 
organization of •••••••••••••••••••••• 
processing of •••••••••••••••••••••••• 

Disk end-of-volume condition ••••••••••• 
Disk error routines ••••••••••••••••••• 
Disk files 

70 
16 
17 
29 

107 

direct-access •••••••••••••••••••••••• 70 
indexed-sequential .....•.••..•••••... 75 
sequential ..•.••.••••.••.•..•....••.. 65 

Disk label control statements ••••••••• 106 
DISK11F (DEVICE=specification) 65,70,76 
DPCRCD ••••••••••••••••••••••••••••••••• 76 
DSKXTNT •••••••••••••••••••••••••• 65,71,77 
DTAREX •••••••••••••••••••••••••••••• 65,77 
DTFBG statement •••••••••••••••••••••••• 21 
DTFDA statement •••••••••••••••••••••••• 70 
DTFEN statement •••••••••••••••••••••••• 22 
DTFIS statement •••••••••••••••••••••••• 75 
DTFLC statement •••••••••••••••••••••••• 49 
DTFMT statement •••••••••••••••••••••••• 53 
DTFPK statement •••••••••••••••••••••••• 48 
DTFSD statement •••••••••••••••••••••••• 65 
DTFSR statement ••••••••••••••••••••• 31,44 
Duplicate records ••••••••••••••••••• 76,77 
DUPREX ••••••••••••••••••••••••••••••••• 77 

Index 167 



End file load mode (ENDFL) ••••••••••••• 
ENDFL macro instruction •••••••••••••••• 
End definition (DTFEN) ••••••••••••••••• 
End-of-file condition •••••••••••••••••• 
End-of-file processing ••••••••••••••••• 
End-of-volume condition 

disk files ••••••••••••••••••••••••••• 
tape files ••••••••••••••••••••••••••• 

End-of-volume processing ••••••••••••••• 
End set limit ~SET~ •• ~ ••••••••••••••• 
Enter overlap mode (EOM) ••••••••••••••• 
Entries 

detail 
header •••••••• 0 .•••••••••••••••••••••• 

EOFADDR 

82 
82 
22 
28 
28 

29 
28 
28 
85 
39 

19 
19 

card •••••••••• 0 • • • • • • • • • • • • • • • • • • • • •• 32 
indexed-sequential disk •••••••••••••• 77 
printer-keyboard ••••••••••••••••••••• 48 
sequential disk •••••••••••••••••••••• 66 
tape ••••••••••••••••••••••••••••••••• 54 

EOF cards, stacked-job processing •••••• 32 
EOJ macro instruction •••••••••••••••••• 96 
EOM macro instruction •••••••••••••••••• 39 
Erase gap (ERG) • • • • • • • • • • • • • • • • • • • • • • •• 60 
ERG •••••••••••••••••••••••••••••••••••• 60 
ERRBYTE •••••••••••••••••••••••••••••••• 71 
ERRINF ••••••••••••••••••••••••••••••••• 77 
ERRIO ••••••••••••••••••••••••••••••• 55,66 
ERROPT •••••••••••••••••••••••••••••• 55,66 
Error block •••••••••••••••••••••••••••• 66 
Error information {ERRIN~ ••••••••••••• 77 
Error option (ERROPT) ••••••••••••••• 55,66 
Error recovery routines ••••••••••••••• 107 
ESETL macro instruction •••••••••••••••• 85 
Extension (indexed-sequential files) 80 
Extent control statement •••••••••••••• 106 
Extents, number of ••••••••••••••• 65,70,76 

FEOV macro instruction ••••••••••••••••• 
FETCH macro instruction •••••••••••••••• 
FI LABL ••••••••••••••••••••••••••••••••• 
File definition statements ••••••••••••• 

format of •••••••••••••••••••••••••••• 
s·uInmary of •••••••••••••••••••••••••• 

File organization 

63 
95 
55 
18 
19 

109 

direct-access files •••••••••••••••••• 16 
indexed-sequential files •••••••••• 16,86 
sequential files ••••••••••••••••••• 15 

File proceSSing 
direct-access files •••••••••••••••• 17 
indexed-sequential files •••••••••• 17,90 
sequential files ••••••••••••••••••••• 17 

Fi Ie protection ••••••••••••••••••••••• 102 
Files 

closing •••••••••••••••••••••••••••••• 29 
combined •••••••••••••••••••••••••••••• 8 
opening •••••••••••••••••••••••••••••• 24 
reopening • • • • • • • • • • • • • • • • • • • • • • • • • •• 23 
simple •••••••••••••••••••••••••••••••• 8 

FIXBLK (RECFORM=specification) 57,68,79 
Fixed-length records •••••••••••••••••••• 8 
FIXUNB (RECFORM=specification) 57,68,79 
Force-end-of-volume (FEO~ ••••••••••••• 63 
Format-F records •••••••••••••••••••••• 8 
Format-U records • • • • • •• • • •• • • • • • • • • • •• 9 
Format-V records •••••••••••••••••••••••• 8 

168 

Form skipping 
printer •••••••••••••••••••••••••••••• 46 
printer-keyboard ••••••••••••••••••••• 52 

Form spacing 
printer •••••••••••••••••••••••••••••• 45 
printer-keyboard ••••••••••••••••••••• 51 

FORWARD ~EAD=specification) ••••••••••• 56 
Forward space file (FSF) ••••••••••••••• 60 
Forward space record (FSR) ••••••••••••• 61 
FSF •••••••••••••••••••••••••••••••••••• 60 
FSR •••••••••••••••••••••••••••••••••••• 61 

GET macro instruction 
card file •••••••••••••••••••••••••••• 36 
disk file ••••••••••••••••••••••••• 69,84 
dummy •••••••••••••••••••••••••••••••• 41 
tape file •••••••••••••••••••••••••••• 59 

GKEY (starting reference for 
sequential processing) 84 

Halt and restart information ••••••••••• 41 
Header entries ••••••••••••••••••••••••• 19 
Head number (HH) ••••••••••••••••••••••• 74 

Identifier (ID) •••••••••••••••••••••••• 74 
IGNORE (ERROPT=specification) •••••••••• 55 
Imperative macro instructions •••••••••• 20 

card files ••••••••••••••••••••••••••• 35 
closing files •••••••••••••••••••••••• 23 
direct-access files •••••••••••••••••• 72 
indexed-sequential files ••••••••••••• 80 
opening files •••••••••••••••••••••••• 23 
printer files •••••••••••••••••••••••• 45 
printer-keyboard files ••••••••••••••• 50 
sequential disk files •••••••••••••••• 68 
summary of •••••••••••••••••••••••••• 122 
tape files ••••••••••••••••••••••••••• 58 

INAREA ••••••••••••••••••••••••••••••••• 33 
INBLKSZ •••••••••••••••••••••••••••••••• 33 
Independent overflow area •••••••••••••• 89 
Indexed-sequential files 

instructio~s for ••••••••••••••••••••• 75 
organization of ••••••••••••••••••• 16,86 
processing of ••••••••••••••••••••• 17,90 

Indexes 
cylinder ••••••••••••••••••••••••••••• 86 
track •••••••••••••••••••••••••••••••• 86 

Index regist·er •••••••••••••••••••••••• 100 
Initializing files ••••••••••••••••••••• 24 
Inquiry Open routine •••••••••••••••••• 103 
Inquiry program ••••••••••••••••••••••• 101 

errDr in •••••••••••••••••••••••••••• 102 
opening disk files in • • • • • • • • •• 102 

Inquiry record •••••••••••••••••••••••• 101 
Inserting records ••••••••••••••••••• 91,92 
IOAREA ••••••••••••••••••••••••••••••••• 48 
IOAREAL •••••••••••••••••••••••••••••••• 77 
IOAREAR 
IOAREAS 
IOAREAl 
IOAREA2 
IOCS 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 77 
78 

•••••••••••••••••••• 33,44,55,67,71 
•••••••••••••••••••••••••• 33,56,67 

macro instructions ••••••••••••••••••• 18 
registers required by ...•.•.......... 99 

IOREG •••••••••••••••••••••••••••• 56,67,78 



IOROUT ••••••••••••••••••••••••••••••••• 78 
I/O areas •••••••••••••••••••••••••••••• 11 
I/O registers •••••••••••••••••••••••••• 99 
IQIPT macro instruction •••••••••••••••• 96 
ISFMS •••••••••••••••••••••••••••••••••• 75 

Key •••••••••••••••••••••••••••••••••••• 8 1 
KEY 

retrieving a record •••••••••••••••••• 83 
starting reference for sequential 
processing •••••••••••••••••••••••••• 84 

writing a record ••••••••••••••••••••• 83 
KEYARG ••••••••••••••••••••••••••••• " ••• 78 
KEYLEN ••••••••••••••••••••••••••••• " ••• 78 
KEYLOC .................................. 78 

LABADDR ................................. 56 
Label checking routine ••••••••••••••••• 56 
Label return (LBRET) ••••••••••••••••••• 63 
Labels 

specifying type of ••••••••••••••• 0 ••• 55 
handling by IOCS ••••••••••••••• 2L~,27,29 

Language compatibility •.•..•.•...••.•. 108 
LBRET macro instruction •••••••••••••••• 63 
LCTABLE •••••••••••••••••••••••••••••••• 49 
Leave overlap mode (LOM) ••••••••••••••• 39 
Line-counter ••••••••••••••••••••••••••• 50 
Line-counter table ••••••••••••••••••••• 49 
Line skipping 

printer •••••••••••••••••••••••••••••• 46 
printer-keyboard ••••••••••••••••••••• 52 

Line spacing 
printer •••••••••••••••••••••••••••••• 45 
printer-keyboard ••••••••••••••••••••• 51 

LOAD (IOROUT=specif ication) • • • • • • • • • • •• 78 
Loading an indexed-sequential file ••••• 90 

instructions for ••••••••••••••••••••• 80 
Loading a program phase •••••••••••••••• 97 
Logical records ••••••••••••••••••••••••• 8 
LOM macro instruction •••••••••••••••••• 39 

Machine requirements •••••••••••••••••••• 6 
Macro definitions, user-written •••••••• 99 
Macro instructions 

coding conventions for ••••••••••••••• 18 
declarative ••••••••••••••••••••••••••• 5 
iroperati ve ••••••••••••••••••••••••••• 20 
IOCS ••••••••••••••••••••••••••••••••• 1 8 
monitor •••••••••••••••••••••••••••••• 95 
summary of •••••••••••••••••••••••••• 126 
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