
















































































































Jote: If the DTPMT statement for the file 
~~~~ not include the WORKA=YES detail 
entry, an IOREG=(n) detail entry is 
required in addition to the two entries 
mentioned above. 

After a GET has caused the entire block 
of records to be read into the input area, 
the first logical record of the block is 
immediately available for processing (eith­
er in the input area or in the work area) • 
The next GET for this file will make the 
next logical record available for proces­
sing. This function is repeated until the 
last logical record of the block has been 
made available for processing. 

INPUT/OUTFUT-WORK AREA COMBINATIONS 

The user must define, in his main source 
program, an area into which input data can 
be read and from which output data can be 
written by the IOCS routines. The name of 
this area must be used as the specification 
in the IOAREA detail entry ~r entries) for 
the file. When a work area is not speci­
fied, all records are processed in the 
input/output area(s). 

For a particular file, the user can spe­
cify one of the following input/output-work 
area combinations: 

1. One inplJl't/output area. 

2. One input/output area and one work area. 

3. Two input/output areas (for tape files 
only) • 

4. Two input/output areas and one work area 
(for files associated with the IBM 2501 
Card Reader, or for tape files). 

The size of an input/output area must be 
equal to the length of the longest block to 
be processed. The size of a work area 
should be equal to the length of an indivi­
dual record. However, if variable-length 
unblocked records or records of undefined 
format are specified, the programmer must 
take into consideration the number cf bytes 
specified in the BLKSIZE detail entry when 
defining his work area(s). (Refer to the 
description of the BLKSIZE detail entry in 
the section 12.Ir!1.I_!2g!gi.!_~.n!.Iig§.) 

Specifying dn input/output area without a 
work area is permi tted for tape fil,es only. 

When a GET or a PU! macro instruction is 
given for a file while another input/output 
operation is executed, the IOCS enters a 
waiting loop to wait for the completion of 
this input/output operation, except when 

this input/output operation is a tape re­
wind operation on another tape drive or a 
print operation on the 1403 printer. 

g.ng_l.n~~!L~~!Ey!_!£g~~D~_~.n~]Q~!_1~~~ 

If the processing of records is done in a 
work area rather than in the input/output 
area, the programmer must include a WORKA= 
YES entry in the DTFSR (DTFMT) statement 
for the file. (For card and printer files, 
the use of a work area is mandatory.) 
Also, he must define a work area in his 
program and assign a name to it. That name 
is then specified as the second operand 
whenever he issues a GET or a PUT macro 
instruction for the file. 

!Q!g: Input/Output areas for tape files 
must not be used as work areas. 

When a GET macro instruction is given 
fer a file that uses a work area a record 
is moved from the input area into the work 
area. When a FUT macro instruction is 
given, a record is moved from the work area 
into the output area. 

For card files, the comb~ned use of a 
work area with one I/O area permits the 
ICCS to overlap an input/output operation 
with processing and/or with another input/ 
output operation. The same applies fer 
tape files if a Submodel 5 is used and the 
RwC feature is specified. This increases 
system throughput, i.e., it increases the 
amount of records processed within a given 
time. 

For tape files, the use of a work area 
provides the advantage of increased system 
throughput only if the program utilizes 
card and print devices (excluding the IEM 
1403). If a GET is issued for a tape file 
that uses a work area specified, the IOCS 
performs as follows: 

1. The next record in the input/output area 
is made available for processing by mcv­
ing it into the work area. 

2. If the record moved into the work area 
is the last one available from the 
input/output area, the GET macro 
instruction causes, at the same time, an 
actual device request to be issued that 
will be executed as soon as CPU time is 
available. Until this request can be 
executed processing is continued. If 
CFU time does not become available fer 
execution of the device request before 
the next GET macro instruction requires 
the first record of the next block, the 
progLam enters a waiting loop. 

If a work area is not used, the next 
block of records is requested by the GET 
macro instruction that requires the !1.I§! 
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r---- i ---.------~---- --, 

I Record / I Separate I I 
lFormat /Humber oflNork I Amount of Effective Overlap , 
I (Blocked oriI/O Ar.eas/Area I , 
,Unblocked) I I I I 
I---------+-----+-------+__ ~ 
I I 1 I no INo overlap I 
I I I +---------------.- -I 
I , , yes ,Overlap processing of each record , 
I I , I (Record move required) , 
IUnblocked • I -f------- ---I 
I I 2 I no IOverlap processing of each record I 
I I I I (No record move required) I 
I I I ... - --I 
I I / yes IOverlap processing of each record I 
I I I I (No advantage to specify a work area) I 
I--- I I -f-------------------- ~ 
I I 1 I no I No overlaF I 
I I 1------1- ------------------1 
I I I yes IOverlap processing of first or last record in each tlockl 
,Blocked, I --t------~------------------------------- -I 
I ,2, no IOverlap processing of full block / 
, , ~-----... ----------------1 
I , I yes IOverlap processing of full block I 
I I I I (No advantage tc specify a work area) I L ________ .L-_____ -.L-____ .L- ______________ ---' 

Note: Overlap given is the maximum achievable • 

• Figure 14. Summary of Achievable Overlap of processing and Input/Output when 
a Submodel 5 is used and the Bead/Compute, irite/Compute Cverlap 
Feature is employed. 

record of the new block. If the CPU is 
busy servicing another input/output device 
that does not permit concurrent tape input/ 
output, processing is not possitle because 
the record to be pr.ocessed is not yet 
available. The program then enters a wait­
ing loop until the current input/output 
operation is completed. 

To summarize, the use of a work area 
causes the device request for a new record 
block to be given already at the time the 
last record of the preceding block is made 
available for processing. If nc work area 
is specified, the device request for a new 
block is not issued until the first record 
of the new block is required. 

If a PUT macro instruction is given 
while the CPU is busy servicing another 
input/output device, the record in the work 
area is moved into the output area. If 
this was the last r.ecord to be moved into 
the output area, this PUT macro instruction 
will also cause a device request to be 
issued that will be executed immediately 
after completion of the current input/ out­
put operation. Until the request can be 
executed, the CPU can perform processing cn 
the first record of the next block. If a 
work area is not specified, the program 
must enter a waiting loop until the current 
input/output operation is completed. Dur­
ing this time, no processing is possible 
and processing time is lost. 
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When a work area is used, the user can 
de all his processing in a predetermined 
area. Also, an IOREG register is not 
required. These are further advantages 
offered by the use of a work area. 

The use of two input/output areas without a 
work area is only permitted for tape files. 
The user can only take advantage of speci­
fying a second 1/0 area when he ases a Sub­
model 5 and the program makes use of the 
read/compute, write/compute overlap 
feature. 

a. l.nE.Y!. 
The combined use of two input/ 
output areas allows the overlap of 
the processing of one block with 
the reading of the next one. Nhen 
the last logical record of a block 
in one area has been processed, the 
reading of the next block from tape 
into the same area is overlapped 
with the processing of the block in 
the other area. 

b. .Q,Y!.E.Y!. 
The combined use of two input/ 
output areas allows the overlap of 
the writing of one block with the 
building of the next one. When one 
output area is full, the block is 
written onto tape. Meanwhile, 

I 



r--------------------~---------~I ~---------T------------_, 
I Record Format I Number of I I VABEII I EECSIZE= (n) I Work Area ICBEG 
I I Input/ I I Required? I Required? I 
I I output J I I I 

Specified Reguired? 

I I Areas I I I I 
l---------------t I I ---+------------..J 
I Fixed Blocked I 1 or 2 I I No I No I No les 
J Fixed Elocked I 1 or 2 I I No I No I Yes No 
}----------------t I I ~----------..J 
I Fixed Unblocked I I I No I No I No No 
I Fixed Unblocked I 1 or 2 I I No I No I Yes No 
I *F ixed Unblocked I 2 I I No I No I Yes No 
J Fixed Unblocked I 2 J I No I No I No Yes 
J-------------------+------- I -t-----------t-------------I 
I Variable Elocked I 1 or 2 I I Yes** I No I No les 
I Variable Blocked I 1 or 2 I I No I No I Yes No 
1---_. --------------+-------+ t---------t .. 
I Variable Unblocked I 1 I I No I No I No No+ 
I Variable Unblocked I 1 or 2 I I No I No I Yes No 
I Variable Unblocked I 2 I I No I No I No Yes 
}----------------+--------+ +--------t----------..J 
I Undefined I 1 I I No I Yes I No No+ 
I Undefined I or 2 I I No I Yes I Yes No 
I Undefined ) 2 I I No I Yes I No Yes 
J I ~-----------~-----------~---------~ -I 
I *Only for card-input files to be read by the IBM 2501 in overlap mode. I 
I **Output files only. I 
I +Required if read tackwara is specified. I L____ _ ________________________ ~ 

Figure 15. Begister Reguirements 

another block is built in the other 
area. Thus, a maximum degree of 
overlap is obtained. 

Two lnEutLQut~ut-A~~§_£~~_Qn~_]g~!_A~~g 

The use of two input/output areas together 
with a work area is permitted only for card 
input files that are to be read by the IBM 
2501 Card Reader in overlap mode, or for 
tape files. 

1. For the IEM 2501 Card Reader: This 
area combination permits the IOCS to 
maintain the maximum card reading speed 
of the IEM 2501. 

2. For tape files: 
The user can only take advantage of 
specifying a second I/O area when he 
uses a Submodel 5 and the program makes 
use of the read/compute, write/compute 
overlap feature (see also Figure 14). 
The information contained in the pre­
vious section, ~~Q_lnEYiLOu1EY1_A£g£2 
(subsections a and b) , should also be 

considered when using two input/output 
areas and a work area. 

!he record format in conjunction with the 
input/output-work area combination used 
determines whether none, one, or two regis­
ters (IOREG, VARBLD and/or RECSIZE) must be 
specified. Figure 15 inaicates when it is 
necessary to specify a register. 

DTF BLOCKS 

For each tape file to be processed in a 
program that uses the ICes, a tatle is 
built in main storage during the generation 
phase of the assembly. This table is 
referred to as the DTF block. It contains 
such information for the file as the speci­
fiea rewind function the type of labels 
used, the accumulated block count, etc. 
Figure 16 shows the layout of and the type 
of information contained in the DTF block. 

General programming Considerations 59 



r----- i i --------------------, 
I BYTE IBITI CONTENTS I 
j-----.-+--+_ ---------1 
I 0-11 IAddress of DT! Block -- in binary notation. I 
r--- I I ---------------------------------------------1 
) 21 IOPEN Rewind Option -- command byte of CCW used when the file is opened: REW I 
J I lor NOP. I 
r--- I I ----------------------------------------~ 
I 31 I CLOSE Rewind Option -- command byte of CCW used when the file is closed: I 
I I IBEW, BUN, or NOP. I 
r--- I I -------------------------------------4 
I 4-·51 :Besidual Count -- in binary notation. I 
J---_.-+---+ -I 

6-7 Unit status Bytes -- reserved for IOCS internal use; the user is not Fer­
mitted to change the bit configuration of these two bytes. 

6 0 Attention 
1 Status Modifier 
2 Control Unit End 
3 Busy 
4 Channel End 
5 Device End 
6 Unit Check 
7 Unit Exception 

J---+--------------
71 C IIncorrect Record Length 

I 1 I Wai t Bi t 
I 2 lIn Error Recovery 
I 3 IWait for CPU Availability 
I 4 IReserved 
I 5 IDevice End Significant 
I 6 IAccept Input/Output Error 
I 7 IReserved 

J----+---+--------
8-91 ILogical Unit Displacement -- the disFlacement of the logical unit tlock 

-I 
I 
I 
I 
I 
I 
I 
I 
I 

-f 

I I (symbolic device address) with reference to the begin address of the logical 
I lunit table in binary notation. ~he contents of these two tytes may te one 
I lof the following (shown in hexadecimal notation) 
I I 04 for SYSIPT 
I I 06 for SYSOPT 
J I OC through 2A for SYSCCO through 515015, resFectively. 
I I (In incremen ts 
I I of two per 
I I symbolic ad-
I I dress) 
I I 
liThe user is not permitted to change the bit configuration of these two 
I Ibytes. 

J------+---+-------
I 10-111 IAddress of CCW. 

-I 
I 

I I I ---------------------------------------------4 
I 121 0 INot used. 
I I 1 IType of File --
I I 2 IFEOV Switch --
I I 3 IEOF/EOV Indicator 
I I 4 ICPEN Indicator --
I I 5 IAlternate Drive Switch 
I I 6 INot used 
I I 7 INot used 
I ~-i-_____ ___ 

1 
1 
1 
1 
1 

InFut; 0 
Yes; 0 
EOF; a 
Open 0 
les; 0 

Cutput 
No 
Eev 
Closed 
No 

I 
I 
I 
I 
I 
I 
I 
I ____________________________________ --J 

Figure 16. Layout of and Type of Information Contained in the DTF Block, Part 1 of 2 
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r- ,~ --, 
I BYTE IBITJ CCITBITS I 
I I I -----.----------------------------~ 
I 131 0 IStandard Labels Indicator -- , Yes; 0 No I 
J J 1 IAuxiliary Labels Indicator 1 ISiD; 0 10 tabels J 
I I 2 JRewind Unload Switch -- 1 Yes; 0 No I 
I I 3 IRewind Option Indicator -- 1 IRWD; 0 BEi I 
I I 4 IRead Option Indicator -- 1 Back; 0 Forward I 
I I 5 IUser LABADDR routine 1 Yes; 0 = No I 
I I 6 1 Tape Mark Option -- 1 No; 0 Yes I 
1 ) 7 INot used. I 
I I I --------------------------------1 
I 14-151 IEOF Address -- address of user-routine in binary notation. I 
1-------+--+----------------- .. 
I 16-171 IAlternate Unit Address Displacement -- the displacement of the logical unit 1 
1 I Iblock (symbolic device address) for the specified alternate tape drive. Thel 
I 1 Idisplacement is given with reference to the begin address of the logical 1 
I I lunit table. I 
1-----+---+-------------- -f 
J 18-231 ICCW for set Tape Mode Operation. I 
I I I -----------------------------------------------4 
I 24-291 I CCW for Tape Input/Cutput Operation. I 
1----+--+---------- --I 
1*30-331 IAccumulated Block Count -- in packed decimal format. I 
r I 1 --------------------------------------------------1 
1*34-351 1 LABADDR Address -- address of user-routine in binary notation. I 
I-----+-_+_ -f 
1*36-421 IFile Name -- the symbol specified in the name field of the ITFfT statement I 
1 I Ifor the file. I 
1-------+---+---------------- -I 
1*43-911 IStandard Label the contents of fields 3 through 10 of the standard file I 
I 1 Ilabel. I 
I------~---~---------- ------ i 
I*This type of information is incl~ded only in the tTF blocks of files for which stan- 1 
I dard labels have been specified. I L _____ ~______________________ _ _________________ -J 

• Figure 16. Layout of and Type of Information contained in the tTF Elock, Part 2 of 2 

There are two methods by which the user 
can obtain access to individual bytes of 
the DTF block for a file: 

1. The first byte (byte ~ of the DTF 
block is addressable by using the file 
name as a symbolic address. For 
example, to refer to the CCW for input/ 
output operations the user must specify 
the file name+24 in his instruction. 

2. If the instruction that is to refer to 
a location within the DTP block is not 
preceded by an laCS macro instruction 
that refers to another file, register 
15 contains the address of the first 
byte (byte 0) of the DTF block. In 
this case, the programmer may use reg­
ister 15 as base register and write an 
appropriate displacement to obtain 
access to the desired byte in the DTF 
block. 

Access to the information contained in 
the DTF block for a file permits the user 
to test and/or modify the contents of the 
tTF block. He may, for example, test the 

accumulated block count on a tape read or 
write error and correct it after the error 
reccvery. 

DEVICE ERROR RECOVERY 

When errors (read checks, feed checks, 
etc.) occur on punched-card eguipment, the 
IOCS discontinues the execution of the pro­
gram to allow the operator to take correc­
tive action. An error indication is dis­
Flayed on the CPU console to identify the 
type of error and to indicate the reguired 
restart procedure. 

The ICCS routines provide that on taFe read 
errors the tape is backspaced and re-read 
100 times before the block is considered an 
error block. The IOCS routines further 
Frovide that any error which can not be 
corrected is indicated to either the main 
Frogram or the operator. Eefer to the 
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description QL the ERROPT detail entry. 
Indication to the operator is by means of a 
display on the CPU console. This display 
indicates the type of error and the device 
address. 

If a tape write error occurs, the Ioes 
causes the tape to be back-spaced by one 
block, the error block to be erased, and 
the output block to be written on a new 
section of tape. The Ioes makes a total of 
10 attempts to rewrite a block as described 
above. If the tenth attempt does not 
result in a correctly written output block, 
a programmed halt occurs. 

REGISTER USAGE 

The programmer may freely use any or all of 
the registers 10 through 13. 

Registers 8, 9, 14, and 15 are not 
readily available to the programmer for 
reasons explained below. 

Re..9i§!~rs JL.§.DL.2 are used by the IOCS to 
communicate with the LABADDR routine (see 
1!~!~~I=NE~~). Eefore branching to that 
routine, the Ioes saves the values that are 
contained in these registers. The two reg­
isters are restored to their original 
values if the programmer uses the LBRET 
macro instruction to return to the main 
program. 

!~i§!~£§_1~-snd_12 are used by the IOCS 
imperative macro instructions (GET, PUT, 
etc). If the programmer uses one or both 
of these two registers in his pLogram, he 
must make sure their contents are no longer 
required before he issues an IOCS impera­
tive macro instruction. He must save these 
registers if he requires their contents 
later in his program. 

When an IOCS-controlled branch to a 
user-routine (ERROPT, LABADDR, PFXIT, 
RFXIT, SQXIT, or WLERR) occurs, the con­
tents of registers 14 and 15 must not be 
destroyed. If the user desires to issue an 
IOCS macro instruction in his routine, he 
must save the contents of the two registers 
before this macro instructicn is executed. 
He must restore the contents of the two 
registers to their original values before 
he returns control to the IOCS. 

Transition Considerations. If the user 
antIcIpates-transit ion-to a higher System/ 
360 model, he must be aware that the Basic 
Programming Support or the Easic Operating 
System Supervisor do not permit the pro­
grammer to use registers 12 and 13. 

In the LABADDR user routine, the Model 
20 laCS uses registers 8 and 9 as communi­
cation registers (see the description of 
the LABADDR=name detail entry). 'Ihe Easic 
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Programming System and the Easic Operating 
System Ioes use registers 0 and 1 for this 
purpose in the lAEAtDR and other routines 
such as ERROPT and WLREBR. 

IOCS ASSE~BLl 

Eoth the laCS portion and the user written 
program instructions are assembled in one 
and the same run. Figure 17 shows the 
arrangement of the input cards for a source 
program using the roes. 

II Job 

Ij
source {Problem} 
Program Cards, 
including IOCS 
Imperative Macro 
Instructions 

DTFEN Card 

} Job Control Cards 

Figure 17. Arrangement of Source Program 
Cards Using the roes 

During the assembly of a program using the 
IOeS, the IOCS portion of the program is 
subject to extensive checking for format 
errors. This checking is performed in two 
steps as follows: 

1. during each macro phase of the assembly 
-- i.e., during the generation of a 
routine that is to replace a macro 
instruction in the problem program and/ 
or the generation of DTF routines; and 

2. during the assembly of the problem 
program. 

The checks performed during step 2 are 
those that are normally performed by the 
Assembler. 

I 



I ------------------------------------- , 
IOBJECT CODE ADDR1 ADDR2 STMNT SOURCE STATEMENT I 
~------------ ------------1 

0362 
0363 
0364 
0365 
0366 
0367 
0368 
0369 
0370 
0371 
0372 

FILE DTFnT DEVADDR=SIS001, 
EOFADDR=NAME, 
FIIA'BL=NO, 
IOAREA1=NAME, 
IOREG= (10) , 
LABA:DDR=NO, 
EECFORn=FIXELK, 
TPMARK=NO, 
'IYEEFLE=INEUT, 
VARBLD=SYMBOL, 
WORKA=lES 

0373 I'lN0TE TAPEMARK OPTION SPEC'D FOR INPUT FILE 
ERR 

0374 I'lNOTE VARBLD SPEC'D BUT NOT REQUIRED 
ERR 

0375 I'lNOTE NO RECSIZE SPEC'D 
ERR 

0376 MNOTE IOREG SPEC'D WITH WORKA 
EBR 

0377 I'lNOTE IMPROPER BLKSIZE 
ERR 

0388 I'lNOTE INVALID DEVALLR SPEC 
EBR 

0379 I'lNOTE LABADDR SPEC' D FOR A NO LABEL FILE 
EBR 

0380 I'lNOTE GENERATION TERMINATED 
ERR 

]ot~: continuation punches (column 72) are net shown. 

Figure 18. Example of MNOTE Diagnostic Messages 

~h~£~ing_]~Ii~g_!h~_~~IQ_gh~§~. ~Ihe IBn­
supplied IOCS macro definitions include 
conditional-assembly instructions that 
cause the user-specified operands and DTFMT 
(DTFS~ detail entries to be checked. When 
an error is detected, an appropriate MNOTE 
diagnostic message is printed in the pro­
gram listing. Figure 18 shows an example 
of MNOTE diagnostic messages that were 
printed as a result of incorrect and/or 
inconsistent detail entries to a DTFMT 
statement. The MNOTE diagnostic messages 
describe the type of errores) detected dur­
ing the macro phase of the assembly. 

When an error is detected, diagnosing 
continues until it is completed for all of 
the macro instruction operands and detail 
entries involved. However, the generation 
of source language coding for the macro 
instruction (definition statement) that 
contains the error is suppressed. 

Some errors cause the printing o£ more 
than one MNOTE diagnostic message. For 
example, assume that FILABL=STA ND h,as been 
specified for a file with standard labels. 
Further assume that a label exit routine 
has been specified for this file. As a 
result of the erroneous FILABL detail 

entry, the following two MNOTE diagnostic 
messages are printed. 

nNO'lE 

MNOTE 

I~EBOEEB FILAEt SEEC'D 

SPEC'D WITH STAND 
LAEEt FILE 

1he second of these two lNCTE diagnostic 
messages is printed because a LABADDB 
detail entrj is only permitted if 
FILABL=STD has teen specified for the file. 

~~cki~g~~~i~g_!h~_As§~ll~of_th~_~~Qbl~~ 
ilQg£~~. The source-language instructions 
generated from Ices macro instructions and 
definition statements are assembled togeth­
er with the instructions in the user's pro­
blem program. Both the generated instruc­
tions and the user-coded instructions are 
tested by the Assembler to detect such cod­
ing errors as undefined symtols, invalid 
length values, etc. 

'Ihree examples of error indications ty 
the Assembler are given below. These 
examples explain some of the error condi­
tions that are detected by the Assembler 
during the assemblj of the protlem program. 
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1. Assume that IOAREA1=OUTPUT has been 
specified in the definition statement 
for a file and that, in his program, 
the programmer has erroneously omitted 
a definition of the symbol OUTPUT. In 
this case, all references to OUTPUT in 
IOCS macro instructions and/or instruc­
tions in the problem program are iden­
tified as undefined-symbol errors. 

2. An undefined-symbol error occurs if the 
program calls for an IOCS function that 
is not available for the referenced 
file. For example, a RELSE macro 
instruction referring to a file named 
PAYROLL is issued in a problem program 
and this file has been defined as an 
input file that consists of unblocked 
records. Since the RELSE routine is 
only available for blocked-record 
files~ the generated rEfErEnce to the 
RELSE-routine entry point is identified 
as an undefined-symbol error. A simi­
lar situation occurs if a TRUNC macro 
instruction is issued for an output 
file that is to consist of unblocked 
records. 

3. Undefined-symbol errors may occur if 
the generation of an IOCS routine has 
been terminated because of an error 
condition during the macro phase of the 
assembly. In this case, references are 
made to non-generated routine entry 
points, and all of these references are 
identified as undefined-symbol errors. 

RESTRICTIONS 

When writing his o~n routines, the program­
mer has to observe the following: 

1. He must not use any names starting with 
the letter "I" because all names used 
by the ICCS start with this letter. 
This is to eliminate the possibility of 
multiple-defined names. 

2. He must not use file names that are 
longer than seven characters (refer to 
!!.ggg~±_En!fisB~1. because the eighth 
character position is required by the 
laCS. 
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3. To avoid multi-definition of names, the 
first seven characters of names used by 
the programmer should not be identical 
with the first seven characters of 
names given'to files. The assembler 
derives the entry points to the ICCS 
routines by adding a character to the 
end of the file name. 

]~g~El~l If REAtCRt has teen assigned 
as name to an input file, the program­
mer should not use names such as 
READCRDA, READCRDB, etc. in his source 
program. 

4. The name assigned to a file to be pro­
cessed by the ICCS routines must not be 
used in the name field of a statement 
in his program. 

5. It is not permitted to give an XIO or 
an SPSi instruction as this would cause 
an unexpected interrupt and thus inter­
fere with automatic scheduling of 
input/output ,operations by the ICCS. 

tse of the FETCH lacro Instruction in 
ii~i~Ai§:]§i~g:!!ii:l~~~------------

When a program (or a program phase) that 
includes input/output routines for new 
files is loaded, the programmer must ensure 
that all files used in the preceding pro­
gram have been closed. If any of the files 
so closed are required during the newly 
loaded pIogram, such files must be rede­
fined and subsequently opened in the new 
pIogram. 

Note that the operator is required to 
run-out the cards in the associated card 
input/output device if a card file is to be 
closed for the purpose of loading a new 
pIogram. Also, a second or subsequent pro­
gram cannot be loaded from a card input 
device in which data cards were read during 
any of the preceding programs. 

I 



The Model 20 IOCS is closely patterned 
after the Basic Programming Suppo:rt IOCS 
and the Basic Operating System IOCS. Since 
the Model 20 IOCS is designed to support 
card and printer input/output devices that 
are unique to the Model 20 and to achieve 
optimum performance of all device;s, some 
macro instructions and DTFSR entries are 
not identical to those of the other sys­
tems. Users who anticipate transition from 
Model 20 to other System/360 models should 

therefore be aware that programs using the 
Model 20 IOCS require some modification 
prior to generation by the other /360 
Systems. 

All control cards and labels used and/or 
required bI the Model 20 IOCS as well as 
c~rd and tape data sets created under con­
trol of the ~odel 20 ICeS are fully upward 
comfatible. 
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PROG~NG EXAMPLE 1 

This example (Figure 19) illustrates the 
files and main-storage area assignments for 
two tape files and one card file. It is a 
simplified order and inventory job in which 
a master tape is updated and written onto a 
new tape and a card file of detail orders 
is processed. The folJowing assumptions 
are made: 

• The old master inventory tape contains 
quantity on hand and unit price in addi­
tion to the identifying information. 

• The card file reflects quantities 
ordered. It is to be completed with 
quantity available for shipment, unit 
price, and the extensicn of quantity 
shipped times the unit price. 

• The new master inventory tape reflects 
the decrease in quantity on hand due to 
the current orders or an increase when 
items are returned. 

The paragraph numbers of the following text 
correspond to the coded numbers in Figure 
19. The illustration shows this setup: 

1. Job Control cards to indicate to the 
Basic Monitor program the type of job 
(assembly run) to be executed. 

2. Definition statements to define the 
three files. 

a. Old master tape file. This is an 
input file to be read forward. It 
contains standard volume and file 
labels and additional user 80-
character file labels. It is a card­
image file with a blocking factor of 
5. Register 10 is assigned for 
locating individual records in the 
input area. 

b. New master tape file. This is an 
output file with the same character­
istics as the input file. Register 
11 is assigned for locating the next 
available output-record area. 

c. Detail card file. This is a combined 
file used to update input records 
from the old master tape file. The 
cards are in the primary feed of an 
IBM 2560 MFCM and are read in the 
read station of that machine. 

d. End of the three file definition 
macro instructions. The user's 
source program follows this 
sta tement. 
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3. Sample instructions to open files and 
locate master records that have current 
activity. This illQstrates the 
following: 

a. The registers used in the program 
are defined by means of USING 
instructions. Register 12 is used 
as base register and the address of 
the next instruction is loaded into 
this register. The use of registers 
10 and 11 is explained later in this 
section. 

h. All files to be processed by the 
laCS must be opened. 

c. A GET for an unblocked record to be 
processed in a work area causes the 
record to be transferred from the 
input/output device to main storage. 
This makes the record available to 
the problem program. 

d. The first GET for a record in a 
blocked file causes the physical 
transfer of the block of data from 
the input/output device to the 
input/output area. It also places 
the address of the first record into 
the specified ICiEG register. Each 
succeeding GET causes the address of 
the currently available record tc be 
placed in the IOREG register, and 
mayor may not cause a transfer cf 
data. 

e. The master and detail item numbers 
are compared with each other to 
determine if either (1) a master 
record is missing or a card with a 
new detail item number has been 
read, or (2) the master record is to 
be updated, or (3) the master record 
is to be written unchanged on the 
output tape. 

To address any field within the 
CMSTE input record being processed 
(AREA1), register 10 has been 
assigned by the Assembler as tase 
register because this register pro­
duces the lowest displacement. 
Since register 10 has also been spe­
cified in the ICBEG entry for the 
OMSTR file, the laCS automatically 
loads the register and changes its 
contents to point to the begin 
address of the record being pro­
cessed. When this programming tech­
nique is used, the programmer need 
not specify a base register in 
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instructions referring to fields of 
the OMSTB input record currently 
being processed. 

The same programming technique is 
used to address the NMSTR output 
records. However, register 11 has 
been assigned by the AssembLer as a 
base register for the addresses of 
the fields within the NMSTR record 
being processed (AREA2). 

f. The UPDATE routine is entered when­
ever it is determined that a record 
from the OMSTR input file requires 
updating. 

When output files specify an IOREG 
register, the register is initial­
ized by the OPEN routine. A PUT to 
an output file for which a vork area 
was not specified merely causes the 
address of the next available record 
area to be placed into the specified 
IOREG register. No data is moved 
within storage, and a transfer of 
the data to the output device mayor 
may not occur. 

g. The ERROR routine is entered when 
either a master record is missing or 
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a new detail number has been 
detected. In this routine, the user 
may build a record for inclusion in 
the new master file. 

4. User routines for processing additional 
standard labels. 

5. All files that have been opened must be 
closed. This is normally done in an 
end-of-file routine. 

6. Assembler instructions to define the 
input and output areas for the three 
files. 

PI.O<CHINO 

a. Two input/output areas and one work 
area are reserved for detail card 
records. Eecause these are single 
unblocked records, the individual 
fields_within the records may be 
defined along with the allocation of 
the work area as shown. 

b. An input/output area is reserved for 
each of the two master fileso Note 
the use of the zero-duplicaticn fac­
tor to define fields within logical 
records of the CfSTB input file. 
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The following simple example (Figure 20) 
illustrates how the read/compute, write/com­
pute overlap feature is used, in connection 
with two I/O areas and a work area. 

A maximum degree of overlap is achieved 
as follows: 

Input. The combined use of two input 
areas allows the processing of one block to 
be overlapped with the reading of the next 
one. When the last logical record of a 
block in one area has been processed, the 
reading of the next block from tape into 
the same area is overlapped with the pro­
cessing of the block in the second input 
area. 

Output. The combined use of two output 
areas allows the writing of one block to be 
overlapped with the building of the next 
one. When one output area is full, the 
block is written onto tape and, at the same 

PROGRAMMING EXAMPLE 2 

time, another block is built in the second 
output area. 

The job being done is basically the same 
as in the previous example. An old master 
inventory tape contains quantities on hand 
together with identifying information. A 
card input file reflects quantities received 
or dispatched (only the first 20 columns of 
each card contain data). The new master 
output file contains the resulting new 
quantities. A list is printed of all rec­
ords on tape; any changed quantities are 
marked with an asterisk in the last print 
position. 

For simplicity, no error routine is 
included. The program halts if a card is 
read for which there is no corresponding 
tape record, or if the end-of-tape has 
been reached before the last card has 
been processed. When the last tape record 
has been processe~ the job is completed. 
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Address. 
1.Anidentification, as represented by a 

name, or number, for a register, loca­
tion in storage, or other data source 
or destination. 

2. Loosely, any part of an instruction 
which specifies the location of an 
operand for the instruction. 

!llQg.2~~. To assi9n storage locations or 
areas of storage for specific routines, 
portions of routines, constants, data, etc. 

!lEEgmeri£. A generic term for alphabetic 
letters, numerical digits, and special 
characters. 

!scenAi~g_Q~~er. A sequence of records 
such that the control fields of each suc­
cessive record collate equal to or higher 
than those of the preceding record. 

!.§se.!!!..£le. To prepare an object-language 
program from a symbolic-language program 1:.y 
substituting machine operation codes for 
symbolic operation codes and absolute or 
relocatable addresses for symbolic 
addresses. 

].2.§i~-1l.Q~.i!.Q.f • Th,e main cont rol program. 
Available in a card, a tape, and a disk 
version. Resident in main storage when 
control required. Loads programs into main 
storage and causes their execution. 

Bi~E,f:.Y· 
1. A characteristic or property involving 

a selection, choice, or condition in 
which there are two possibilities. 

2. The number representation system with a 
1: as e 0 f two. 

Bi!. A binary digit. 

]la~~_~h.2.fac!er. Any character or charac­
ters used to produce a character space on 
an output medium. 

]lock-.-Jre.£Q~~& • 
1. To group records for the purpose of 

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

2. A physical record so constituted, or a 
portion of a telecommunications message 
defined to be a unit of data 
t.ransmission. 

!!,£,g!!£11· 
1. To depart from the normal sequence of 

executing instructions in a computer. 
2. A machine instruction that can cause a 
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departure as in (1). Synonymous with 
'transfer'. 

~uf!~];_J!];Q.9.f,g:!!'-ll!.EY!L.9Y,!'£y.ll. A portien 
of main storage into which data is read, or 
from which it is written. 

~~!~. A sequence of adjacent binary digits 
operated upon as a unit. 

Card Stacker. A mechanism which stacks 
cardS-In-a-focket after they pass through a 
machi ne. 

~~n~I,gl_g.fQ£~§§in.9_Qn.i!. A unit of a com­
puter that includes circuits controlling 
the interpretation and execution of 
instructions. 

fhg£~EQil!!. A point in a program about 
which sufficient information is stored to 
permit restarting the problem from that 
point. 

~Q1ymn_~il!,gIY. Pertaining to the binary 
representation of data on punched cards in 
which adjacent positions in a column corre­
spond to adjacent bits of data. 

~om~ng. An instruction in machine 
language. 

Constant. A fixed or invariable value or 
data-Ttem. 

~~nt~l_g];.Qg];E~. A set of programs which 
provide the management functions necessary 
for continuous operation of a computing 
system. 

~.Qn!.fQl_~tate~~!. Any of the statements 
in the inFut to a specific job that define 
the requirements of the job, its options, 
or centrol its actions. 

Ccunter. A device such as a register or 
storage location used to represent the 
number of occurrences of an event. 

~]]. See Central Processing Unit. 

~Y£l~· 
1. An interval of space or time in which 

one set of events is completed. 
2. Any set of operations that is repeated 

regularly in the same sequence. The 
operations may be subject to variations 
cn each repetition. 

Da.!~. Any representation, such as charac­
ter quantities, to which meaning might be 
assigned. 



Rg!g_lilg. A collection of related records 
treated as a unit and consisting of data in 
one ot several prescribed arrangements and 
described by control information to which 
the system has access. 

Q~!~_E£2£g§§i~g. A systematic sequence of 
operations performed on data. 

]E!E_gQ.s:eS.2.i~.9_~.Y.2te.!!). A network of 
machine components capable of accepting 
information, processing it according to a 
plan, and producing the desired res~lts. 

Data_Re£Q~g. See Logical Record. 

Qgta_§§!. See Data File. 

Decimal. 
1~--A-characteristic or proFerty involving 

a selection, choice or condition in 
which there are ten possibilities. 

2. The number representation system with a 
base of ten. 

Q~f~. A collection of punched cards. 

Q~Iggl!_XglY~. The operand specification 
assumed by a program when the value is 
omitted. 

Descending_.Q~~er. A sequence of re'cords 
such that the control fields of each suc­
cessive record collate equal to or lower 
than those of the preceding record. 

].igit. 
1. Any of the arabic numerals 1 to 9 and 

the symbol O. 
2. One of the elements that combine to 

form numbers in a system other than the 
decimal system. 

lr!!~!!lf. (Extended Binary Coded Dec.imal 
Interchange Code) A specific set of eight­
bit codes standard throughout System/360. 

]rro~. A general term to indicate that a 
data value is not correct or that a machine 
component is malfunctioning. 

File. A collection of related records 
treated as a unit, e.g., in inventory con­
trol, one line of an invoice forms an item, 
a complete invoice forms a record, and the 
complete set of such records forms a file. 

lil§_~gBggg~gBi. A general term that 
collectively describes those functions of 
the control program that provide access to 
files, enforce data storage conventions, 
and regulate the use of input/output 
devices. 

1!.l~g=1§lli1th !!~~2!:g. A record having the 
same length as all other records with which 
it is logically or physically associated. 

]El!~~g_]2~~g~;'y. Even-numbered byte 
position in main storage, coincident with 
the left byte of a halfword. 

Hexadecimal. A number system using the 
equIvalent-of the decimal number 16 as a 
base. The values 0-15 are represented by 
the digits 0-9 and the alphabetic charac­
ters A-F. 

~2~E§I. A device that bolds cards and 
makes them available to a card feed 
mechanism. contrast with card stacker. 

lng~~ing. A technique of address modifica­
tion often implemented by means of index 
registers. 

lnd~_~§.9!§!§I. A register whose contents 
is added to or subtracted from the operand 
address prior to or during the execution of 
an instruction. 

Initialize. To set certain counters, 
switches-and addresses at specified times 
in a computer routine. 

lBE.Y!· 
1. The data to be processed. 
2. The state or sequence of states occur­

ring on a specified input channel. 
3. The device or collective set of devices 

used for bringing data into another 
device. 

4. A channel for impressing a state on a 
device or logic element. 

lnE'y!_j~§~. The area of internal storage 
into which data is transferred from extern­
al storage. 

l1!.E.Y!L!2.Y!.E.Y!· 
1. Common abbreviation I/C. A general 

term for the equipment used to commun­
icate with a computer. 

2. The data involved in such 
communication. 

3. The media carrling the data for 
input/output. 

11!§!~Y£!i2B. A statement that specifies an 
operation and the values or locations of 
all operands. In this context, the term 
instruction is preferable to the terms com­
mand or order which are sometimes used as 
synonyms. Command should be reserved for 
electronic signals. Crder should be 
reserved for sequence, interpolation and 
related usage. 

Instruction Format. The allocation of bits 
or-cha~acters-of-a machine instruction to 
specific functions. 
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Intef:ru12.! • 
1. A break in the normal flow of a system 

or routine such that the flow can be 
resumed from that point at a later 
time. 

2. To cause an interrupt 

ILQ_~£~~. An area (portion) of main 
storage into which data is read or from 
which data is written. I/O means 
Input/Output. 

~Q~_~QD!£Ql_E£Qg£g!. A System Control pro­
gram. CaJled into main storage between 
jobs and provides :for automatic job-to-job 
transmission. Processes control statements 
in the input stream that identify a job or 
define its requirements and options. 

12~~1. A physical identification record on 
magnetic tape (or disk). 

Link2~. The inte:rconnections tetween a 
main routine and a closed routine,i.e., 
entry and exit for a closed routine from 
the main routine. 

Load. To place data into internal storage. 

!,Q,fg!iQD. A position in storage that is 
usually identified by an address. 

1Qgi£~1_~g£Q!g. 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. (Contrast 
with Physical Record.) 

Machine Instruction. An instruction that 
i~~-~i~iI~~Ii~-ii~~ine can recognize and 
execute. 

Macro Instruction. A statement that is 
used-in-i-sQurce-program and replaced by a 
specific sequence of machine instructions 
in the associated object program. 

Macro-.1ibra!.Y-1.1~~!1. An area of the macro 
library section of the system tape. Has 
four priority sections, each of which con­
tains the macro definitions required by the 
macro instructions in user programs. 

1jggng:ti.f_lg.E~. A tape with a magnetic sur­
face on which data can be stored. 

~2iD_StQ£gg.§. The fastest general purpose 
storage of a computer. Also, for the Model 
20, storage within the CPU that can be 
addressed both for reading and writing 
data. 

1j.!!emo.ni~~Qgg. A mnemonic code resembles 
the original word and is usually easy to 
remember, e.g., ID for edit and MVC for 
move characters. 
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~~ID'§. An alphameric character string, 
normally used to identify a program. 

f~j'§£!_!fQ9!g~. A fully assemtled program 
ready to be loaded in the computer. 

Q~~!gD~. That which is operated upon. An 
operand is usually identified ty an address 
part of an instruction. 

Ope!~!iQD· 
1. The act specified ty a single computer 

instruction. 
2. A Frogram step undertaken or executed 

by a computer, e.g., addition, multip­
lication, extraction, comparison, 
shift, or transfer. The operation is 
usually specified by the operation part 
of an instruction. 

Q~g~g!i9D-Co~~. The code that represents 
the specific operations of a computer. 

.Q.Y!~.Y!. 
1. Data that has been processed. 
2. The state or sequence of states occur­

ring on a specified output channel. 
3. The device ~r collective set of devices 

used for taking data out of a device. 
4. A channel for expressing a state on a 

device or logic element. 

~ut£y!_!£.§~. The area of internal storage 
from which data is transferred to external 
storage. 

Ove~la.f. To do something at the same time 
that something else is being done: for 
example, to perform input/output operations 
while instructions are teing executed by 
the central processing unit. 

QY.§£Jgy. To place a phase or subphase into 
main storage locations occupied by another 
phase or subphase that has already teen 
processed. 

Pack. To comtine two or more units of 
information into a single physical unit to 
conserve storage. 

Padding. A technique used to fill a block 
of information with dummy records, words or 
characters. 

g~§i£~1-~ec~£~. 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. (Contrast with Logical Record.) 

grobl~~_Pr~~g!. A general term for any 
Frogram that is not a control program. 

i£Q.9!g]!l· 
1. the plan for the solution of a problem 

including data gathering, processing 
and reporting. 



2. A group of related routines which solve 
a given problem. 

R~Q£~§§. A systematic sequence of opera­
tions to produce a specified result. 

B~~~. To transfer information from an 
input device to internal or auxiliary 
storage. 

]ead~Q~~~!~~_Wri!gL~~~~~!~_QY~!lg~_I§~= 
!~~. 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. 

~eager. A device which converts informa­
tion in one form of storage to information 
in another form of storage. 

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

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

]ggi§!er. A device capable of storing a 
specified amount of data such as one 
halfword. 

]~lQ~~!§. In programming, to move a rou­
tine from one portion of internal storage 
to another and to automatically adjust the 
necessary address references so that the 
routine, in its new location, can be 
executed. 

g~lQ£~!iQD. The modification of address 
constants reguired to compensate for a 
change of origin of a phase or sUbphase. 

]Q~!ing. An ordered set of instructions 
that may have some general or freguent use. 

l.Ui~_l~at~~~. See Read/Compute, wri tel 
Compute Overlap Feature. 

~Q]!£~_1~Dg]~gg. A language that is an 
input to a given translaticn process. 

~.QJ!I.f~_i~.Q.gil~. A program written in a 
source language. 

~Eg£i~1-~ng~~£te!. In a character set, a 
character that is neither a numeral nor a 
letter, e.g., -*$ = and blank. 

~!~!,g.!~.!t~'. In computer programming, a 
meaningful expression or generalized 
instruction in a source language. 

~!Q~gg~. 
1. pertaining to a device into which data 

can be entered and from which it can be 
retrieved at a later time. 

2. Loosely, any device that can s~ore 
data. 

~!~~~9~_CaFaci!1. The amount of data (in 
bytes) that can be contained in a storage 
device. 

Store. 
1:--~o enter data into a storage device. 
2. To retain data in a storage device. 

~]~;QY!iDg. A routine that can te part of 
another routine. 

Switch • 
1:--j-symbol used to indicate a branching 

point, or a set of instructions to con­
dition a branch. 

2. A physical device which can alter flow. 

~.1J!!12.Qli£_.A.2.2.!~§,§. An address expressed in 
symhols convenient to the programmer. 

..§ll.lg.m • 
1. A collection of consecutive operations 

and procedures required to accomplish a 
specific objective. 

2. An assembly of objects united to form d 

functional unit. 

19~~~~.!~. 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. 

l.!]~£g!g. To cut off at a specified spot 
(as contrasted with round or pad). 

]~~£~. To recover the original data from 
Facked data. 

]£1~~. That portion of a single unit of 
storage media that is accessitle to a 
single read-write mechanism. For example, 
a reel of magnetic tape for a 2415 magnetic 
tape drive, or one 1316 risk Fack for a 
2311 Disk storage Drive. 
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INDEX 

Alternate Tape Drive • 
ALTTAPE. 
Assembly of IOCS • 

23 
23 
62 

BACK (READ= specification) 
Backspace to Inter-Block Gap. 
Backspace to Tape Mark • 

24 
38,41 
40.41 

26 
14 

Communications Adapter 7 

Base Registers, Assignment of. 
BINARY. 
B inar y S ynchro,nous 
BLKSIZE. 
Block. 
B loc~ Count. 
Block-Length Indication. 
BJ.ock€d Records. 
Blocking (of Records). 
Blocksize. 
BSF. 
BSR. 

Card Print Area. 
Card Printing. 
Card/Printer Overlap Mode. 
Checking 

Punch Format • 
Read Format. 
Sequence • 

Checkpoint Record. 
C KPTREC. 
Clear Card-Print Area. 
Clear output Area. 
Clear Worle Area. 
CLOSE. 
CMBND (TYPEFLE= specific~tion) 
C NTRL. 
Combined File. 
C ompa tibili ty. 
Completion Macro Instructions. 
Con tinua tion Punch '. 
CONTROL. 
C Of' 'irol (Macro Instruction) • 
Con~rcl statements 

Tape Label • 
Volume • 

C RDPR. -
C RDPRA • 
CRDPRLn. 
CRP20 (DEVICE: specification). 

Data Conversion Feature. 
Deblocking (of Records). 
Definition Statement Summary 

Card and Printer Files • 
Tape Files • 

Definition statements. 
Delayed Skipping • 
Delayed Spacing. 
Detail Entries • 

DTFMT. 
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DTFSR. 
for card printing. 
for checking functions • 
for combined files • 
for simple files • 
for tape files • 

DEVADDR. 
DEVICE • 
Device Error Recovery. 
DTF Block. 
DTFBG Statement. 
DTFEN Statement. 
DTFMT Detail Entries • 
DTFMT Statement. 
DTFSR Detail Entries • 
DTFS'R statement. 
Dummy GET Macro Instruction. 

End-of-File. 
End-of-Volume. 
Enter Overlap Mode • 
EOFADDR. 
EOM. 
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ERG. 
ERRIO. 
ERllOPT • 
Error Option • 
Error Recovery 

FEOV • 
FETCH. 
FILlBL • 
File • 
File Definition Statement. 
File Name. 
FIXBLK (RECFORM= specification). 
Fixed-Length Records • 
FIIUNB (RECFORM= specification). 
Form Skipping. 
Format of 
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Macro Instruction. 
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IGNORE (ERROPT= specification) 
Immediate Skipping. 
Immediate spacing. 
Imperative Macro Instructions. 
I NARE A • 
I NBLK SZ. 
Initialization Macro Instruction • 
Input Area • 
Input/Output Devices • 
INPUT 

(BINARY= specification). 
(TYPEFtE= specification) 

I OAREA 1. 
IOAREA2. 
IOCS 

Assembly of. 
Functions of • 
Other Programs used by • 
1259/1419 Macro Instructions. 

IOREG. 

Keyword. 

LABADDR. 
Label 

Definition • 
Checking Routine • 
Processing • 
Return • 

Language Compatibility • 
L BRET. 
Leave Overlap Mode. 
Literals • 
Loading Program Phases • 
Logical Record • 
LOM. 
Lower Feed Print Area. 

Machine Features Supported • 
Machine Requirements • 
Macro Definiticn~ User Written • 
Macro Instructions. 

Card and Printer File. 
Common (all Files) 
Completion • 
Declarative. 
Imperative. 
Initialization • 
Processing • 
Tape File. 

Maximum Block Length • 
Maximum Record Length. 
Maximum System Configuration • 
MFCM1 (DEVICE= specification). 
MFCM2 (DEVICE= specification). 
Minimum Block Length • 
Minimum Record Length. 
Minimum Sytem Configuration. 

Name of 
Card Print Area. 
Input/Output Areas • 
User Routines. 
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Non-overlap Mode • 
NORWD (REWIND= specification). 
NSTD (FILABL= specification) 

9,14,31 
24 
20 

OPEN • 32 
ORG. 25 
OUAREA • 15 
OUBLKSZ. 15 
OUTPUT (TYPEFLE= specification). 14,19 
Output Area. 14.22,35,51 
OVERLAP. 14 
Overlap Mode. 9,14,37,58 
Overlay. 26,24 
OVLAY. • 24 

PFORMTn. 
PFXIT. 
Print Area • 
PRINTER (DEVICE= specification). 
Printer Overflow • 
PRINTLF (DEVICE= specification). 
PRINTOV. 
PRINTUF (DEVICE= specification). 
Programming considerations 

Combined Piles • 
EOM and LOM. 
General. 

Programming Examples • 
Programming with WAITC • 
Programs, others used by IOCS. 
PRTOV. 
Punch Format Checking. 
Punched Card Equipment Errors. 
PUNCH20 (DEVICE= specification) • 
PUNCH42 (DEVICE= specification). 
PUT. 

READ .. 
Read Backward. 
Read-Format Checking • 
Read/Compute, Write/Compute 

Overla p Pea ture. 
READ01 (DEVICE= specification) 
RECFORM. 
Record Length. 
Record-Length Indication • 
Becords 

Blocking of. 
Checkpoint 
Deblocking of. 
Definition of. 
Fixed-Length • 
Format of. 
Format permitted 
Undefined Format 
Variable-Length. 

RECSIZE. 
Registers 

IOREG. 
RECSIZE. 
Reguirements of. 
Usage of • 
VARBLD • 

Release (processing of block). 
RELSE. 
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35,36,31 

• 24 
21,,24,33 

17 

9,12,58 
13 

19,21 
15,19 

8.,19 

56 
24 
56 

8 
8,19 
8,19 

9 
9 
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19 

22 
19 
59 
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23 

• 48 
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Reopen Files • 
Requirements fer WAITe 
REW. 
REWIND. 
Rewind and Unlcad Tape • 
R ew in d 'r a pe. 
RFORMTn. 
R FXIT. 
RUN. 

51 
44 
41 
24 
41 

24,41 
17 
18 
41 

RWC. see Read/Compute. Write/Compute 

S EQNCE • 
Sequence Cnecking. 
S EQXIT • 
Simple File. 
S K • 
SKIP (ERROPT= specificat~on) 
Skipping 
SP • 
spacing. 
SPSW 
SS (stacker select mnemonic) 
Stacker Select • 
S tandardLabels. 
STD (FILABL= sFecification). 
Summary 

17 
17 
17 

9 
39 
20 
39 
39 
39 
64 
37 
37 

23,9,32,50 
20 

D,~finition 
Definition 
Imperative 

statements, Card/Printer. 
Statements, Tape Files. 
Macro Instructions. 

27 
30 
53 
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SYSnnn 
(ALTTAPE= specification) 
(DEVADDR= specification) 

S YSIPT 
(ALTTAPE= specification) 
(DEVADDR= specification) 

S YSOPT 

Tape 

(ALTTAPE= specif~cation) 
(DEVADDR= specification) 

Error Routines • 
Input File • 
Label statements • 

23 
19 

23 
19 

23 
19 

61 
51,19,32,48 

55 
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Mark 
output File. 
Unit Control • 

Time Sharing Feature • 
TPMARK • 
Translate Feature. 
TRUNe. 
Truncate (block) 
TYPEFLE. 

Unblocked Records. 
UNDEF (RECFOR~= specification) 
Undefined Format Records • 
UNLOAD (REiIND= specification) 
Unloading Tape 
Upper-Feed Print Area. 
Usage of Registers • 
User Label Routine • 
User Standard Labels • 
User-Written Macro Definition. 

VARBLn • 
VlRBLK (RECFORM= specification). 
Variable-Length Records. 
VARUNB (RECFORM= specification). 
Volume • 
Volume statement • 

WAITC 

24,51 
51,48,19,33 

• 40 
5 

• 24 
6,7 

41,49 
• 49 

13,19 

8 
19 

9,19,36 
• 24 

24 
15 

59,62 
20,48,49 
20,32,48 
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23 
19 

8,19,34 
19 

9 
55 

Halt and Restart Information • 
Programming with • 
Requirements for • 

4ft. 
44,46 

• 44 
44 

WLRERR • 
Work Area. 
WORKA. 
Write Tape P1ark. 
~rong-Length Block (Record). 
WTP1. 

XFR. 
XIO. 

21 
14,22,34,57 

14,22 
• 41 

21,21 
• 41 
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