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This publication describes the functions, principal 
features, and use of the Model 20 Card Programming 

I Support, Input/Output Control System (CPS IOCS). 
The Model 20 IOCS provides tested input/output 
~outines that programmers, by means of macro 
instructions, can use to control the input and 
output of data by programs written in the Model 20 
Basic Assembler Language. 

Included in the publication are sections 
describing the generation of the IOCS routines, 
the definition statements that a programmer uses 
to describe his application to the IOCS, and the 
macro instructions that the programmer uses in his 
main source program when he desires an 
input/output operation to be performed. Also 
included are sections containing program 
performance data and a sample program. 

The programmer should be familiar with the SRL 
publication IBM System/360 Model 20 Card 
Programming Support, Basic Assembler Language, 
Order No. GC26-3602. 
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Card Programming Support, Input/Output Control System 

This publication describes the functions, 
principal features, and use of the Model 20 
Card Programming Support Input/Output 
Control System (CPS laCS). This ICCS is a 
set of tested routines and macro 
instructions which are used to control the 
input and output of data written in the CPS 
Basic Assembler lan9uage. The CPS IOCS 
must be used in conjunction with the CPS 
Basic Assembler lan9uage. Therefore, the 
user should be familiar with the contents 
of the Systems Reference Library (SRL) 
publication I~~_§Y~~~~~l~~_~2~~1_~Q_~~fg 
~f29!~~~!~9_§~E~QE~L_~~~i~_~~~~~Q1~E 
~~~g~~g~, Order No. GC26-3602. 

A major part of most programs written in 
the Basic Assembler language consists of 
routines required to read data into the 
system and to output the results of the 
processing performed on the input data. A 
programmer can use the Model 20 laCS 
routines in his Basic Assembler source 
program by means of macro instructions. 
Programming time is saved because the user 
does not have to code, to test, or to 
provide linkages to his own input/output 
routines. He can concentrate on solving 
his problem and let IOCS handle the 
input/output. In addition, the IOCS 
routines take advantage of the time-sharing 
capability of the Model 20, thereby 
optimizing throughput. 

USE OF THE IOC S 

The user is provided with a complete set of 
input/output routines to perform all 
possible Model 20 input/output operations. 
Not all of these routines need be included 
in every source pro9ram because only 
certain type3 of input/output operations 
may De required for a given application. 
Therefore, IBM provides, as part of th~ 
laCS, a generator program whose function is 
to select the routines required by the user 
and develop them for his application. rhis 
procedure minimizes main storage 
requiremants because routines and parts of 
routines not required are not generated. 

The generator program first reads 
definition statements made by the user 
describing the input/output operations 
required by the application. Based on 
these statements the generator selects the 
required input/output routines from the 
laCS routine library, develops them for the 
specific application, and punches them into 
cards in the Basic Assembler source 
language format. rhese routines can be 

asserrbled in conjunction with a Basic 
Assembler source program or can be 
asserrbled separately. 

In the ca3e of se~arate assembly, the 
routines are punched into cards in the 
Basic Assembler relocatatle format. rhey 
are then loaded together with the Basic 
Assembler object program by means of the 
Relocatable Program Loader. Jne advarrtage 
of this procedu~e is that the Basic 
Asserrbler source program can contain a 
larger number of symbols. 

The laCS routines are inserted into the 
object program as subroutines. Therefore, 
there must be a linkage to the correct laCS 
routine fron each point in the progran 
where an input/output operation is to 
occur. The user need not provide these 
linkages. He only writes one instruction 
(macro instruction) in his source pro~ram 
at the point he desires the input/output 
operation to occur. when a ma=ro 
instruction is read during assembly of the 
source progra~, the Easic Assembler pro9ram 
autorratically inserts the required linkages 
to and from the IOCS routines. 

IOCS ASSEMBLY 

The deck of cards containing the IOCS 
routines in Basic Assembler symbolic 
language can be assembled either separately 
or in conjunction (jointly) with the Basic 
Assembler source program (Figures 1 and 2). 

Separate IOCS assemnly has two 
significant advantages: 

1. The user needs to assemble the required 
Ioes portion of his program only once 
for any given application. This 
results in significant savings in 
rrachine time that would otherwise be 
required for reassemblies necessitated 
by changes to the source program. 

2. Separate aS3embly ~ermits the 
programner to use nearly the maximum 
number of symbols in his Basic 
Assembler source program. 

If both the IO:S routines and the main 
program are assembled separately, they nust 
be assembled in relocatable form. Both 
mU,st be loaded by the relocatable loader, 
but the main program need not be relocated. 
The rrain program must be loaded first and 
must not contain the name 1001. 

Card Programming Support Input/Output Control System 5 



If the laCS routines are assembled 
separately, these routines use three 
linka~e symbols. Therefore, the programmer 
can use only eleven linkage symbols (EXTRN 
and ENTRY statements) in his main Frogram. 
The laCS routines require three additional 
linka~e symbols if the laCS is used in 
conjunction with the 1419 IOCS and one 

GENERATION 

ASSEMBLY 

fOCS 

additional linkage symbol if the laCS is 
used in conjunction with the CIOCS 
(Communication Input/Output Control 
System). 

If the I02S ~outines and the main 
program are assembled jointly, the main 
source prog~am Dust not contain any 

ASSEMBLY 

Main 
Object Program 

• Contains provisions for I inkoge to the main object program. 
Contains provisions for linkage to the fOCS object program • 

.t'igure 1. Separate Assembly of laCS 
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symbolic names that consist of a letter I 
followed by three numeric characters (0-9). 
lhese symbols may not be used because the 
roes uses then. 

rhe symbolic name assigned to the file 
to be processed by the laCS routines must 
not be used in the name field of any 
statement in the main program. 

To ensure that the base registers used 
in th= main program 10 not interfere Nith 
the base register assignnents for the 
generated roes routines, the programmer 
should write DROP instructions for these 

lacs 

{

Set of lacs 
.-f--- Definition Statements 

base registers ~t the end of the main 
program. 

rhe first 156 bytes of m~in stor~~= 
(ad1resses 0-9B) are reserved. rhey are 
not available to the user. 

Machine Requirements 

I 

This section describes the minimum and 
maximun system configurations for 
assembling and executing CPS rocs routines. 

lacs 

Generation Run t----------_0,1 
Model 20 

Routines in 
~~--~ Basic Assembler 

Figure 2. 

Language 

Main Source 
Program in 

....,~-----~ Basic Assembler 
Language Wi thout 
an END Card 

Joint Assembly of laCS and Main Pro gran 

Object program 
ready for loading. 
Includes lacs 
routines and all 
required linkages. 
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MINIMUM SYSTEM 20NFI3UR~TION 

• an IBM 2020 central Processing Unit, 
Model B2 (4096 bytes of main 3torage); 

• one of the f~llowing card units: 
IBM 2560 ~ulti-Function Card Machine, 
M6del ~1, 
IBM 2520 Card Read-Punch, ~odel A1, 
IBM 2501 card Reader, ~odel A1 or ~2, 
with either an IBM 252J card Punch, 
Model A2 or A3, ~r an IBM 1442 Card 
Punch, Model 5; 

• one of the following printers: 
IBM 1403 Printer, Model N1, 2, or 7, 
IBM 2203 Printer~ ~odel Al. 

Submodel 3 ----------

an IBM 2020 Central Processing Unit, 
Molel B3 (4096 bytes of main 3torage); 

• an IB~ 2560 Multi-Function Card Ma~hine, 
Model A2; 

an IBM 2203 Printer, ~odel A2. 

Submodel ~ ----------

an IBM 2020 2entral Processing unit, 
Model B4 (4096 bytes of main storage). 

Same card unit and printer as for che 
Submodel3. 

Submodel 5 ----------

an IBM 2020 2entral Processing unit, 
~odel 25 (8192 bytes of main 3torage). 

Same card units and printers as for the 
Submodel2. 

M~XIMUM SYSTEM CUNFI30RAIION 

Submodel 2 ----------

• an IB~ 2020 2entral Processing unit, 
Model 02 (16,384 bytes of main storage); 

• an IBM 1442 Card Punch, Model 5; 

• an IBM 2501 2ard Reader, ~odel A1 or A2; 

one of the following card units: 
IB~ 2520 Card Read-Punch, ~odel A1, 
IB~ 2520 2ard Punch, Model A2 or A3, 
IBM 2560 ~ulti-Function Card ~achine, 
Molel ~1; 

w one of the f~llowing printer~: 

8 

IEM 1403 Printer, Model ~1, 2, or 7, 
IBM 2203 Printer, Model Al; 

• an IBM 2020 Central Processing Unit, 
Model D3 (16,384 bytes of main stora~e); 

• an IBM 2560 ~ulti-Function Card ~achine, 
Model A2i 

• an IBM 2203 Printer, Model A2. 

• an IBM 2020 Central Processing Unit, 
Model 04 (16,384 bytes of main stora~e). 

Sane card unit and printer as for the 
Submodel 3. 

Submodel 5 ----------

• an IBM 2020 Central Processing Unit, 
Model D5 (16,384 bytes of main stora~e). 

Same card unit5 and printers as for the 
Subnodel 2. 

DEFINITIONS 

This section contains definitions of terms 
used in this ?ublication. 

Record ------

A record is one unit of informat~on read ~r 
punched or ?rinted by one input/output 
operation. (Model 20 IJCS can process only 
fixed-length unblocked records.) 

File 

For purposes of Model 20 IJCS, a file is 
the total colle~tion of inf~rmation 
contained in: 

1. All rec~rds passed through a ~iven ~ard 
feed of a punched-card device. 

or 

2. All records printed as one list during 
the execution of a given progran. 

Files can be of two types: simple or 
combined. 

~~~2b~_~!b~. A sim~le file is a file wnose 
records are all either (1) re~d, or (2) 
punched,' or (3) printed on an output 
printer during one pass through the si~tem. 

Combined File. A combined file is a file 
consIsting-;f cecords, sone or all of w3ich 
will be read and/or punched during one pas~ 
through the systen. (~ee the section rne 
Kr~~~~~_~~~~l~) 
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Jverlap Mode is a mode of operation during 
which execution of input/outp~t operations 
and processing are perforned simulta­
neously. 

Definition Statements 

The pro~r~mmer must use definition 
statements to describe to the IOCS 
generator the characteristics of each file 
to be processed. Definition statements are 
used to assign a name to each of the user's 
input/output files, to describe the 
input/output unit used for each file, to 
1efine the input/o~tput areas req~ired, 
etc. 

The definition statements are written in 
symbolic form on the IBM system/360 
Assembler Short Coding Form (Form ~28-6506) 
shown in Figure 3. The statements are 
punched into cards and become the input to 
the IOCS ~enerator. rhe generator reads 
the statenents and, based on the 
information in them, selects the ro~tines 
required for the user's particular 
application. 

rne user must ~rite one 01FSR definition 
statement for each file to be use1 by the 
program. rhe group of orFSR statements for 
the files to be processed by ~ program must 
be followed by a OfFEN terminating 
statement (see DTE~~_!~f~i~ating 
§.~ate!!!~~!:). 

DrFS~ DEFI~IrION SfArEMENr 

A DTFSR statement consists of one hea3er 
entry and a number of detail entries. rhe 

number of detail entries depenjs on t~e 
application. rhe detail entries may be 
written in ~ny order Nith1n a DTFSR 
statenent. 

~ith the exception of the last detail 
entry card in e~ch )TFSR st~tement, e~cn 
heajer entry card and each detail entry 
card must have ~ continuation character 
(other than blank) punche1 in :olumn 72. 
fhe terminating statement card must not 
have a continuation character in :olunn 72. 

HEh.OER E~'IRY 

The header entrr consists of an entry in 
the nane field ~nd an entry (DfFSR) in the 
operation field (columns 32-36). Both of 
these entries must be provi3e3. rhe ~e~der 
entry must be the first entry of each 
definition statement. The name entered in 
the name field of the header entrr must not 
be assigned to ~ny statement in the m~in 
program. This applies to both joint and 
separate assembly. 

rhe name of the file is specified in the 
name field beginning in column 25. It nay 
consist of up to four characters. fhe 
first character must be alphabetic, t~e 
remaining three characters may be 
alphabetic or numeric. spe:i~l chara:ters 
or embedded blanks must not be used. This 
nane is used in macro instructions to refer 
to this file. 

Card Programming Support In?ut/Output Control SysteD 9 



11'4 IBMSy.t.m!36D A •• embler 
Short Coding Form 

X2I-65011 
Printed In U. S.A. 

PROGRAM PUNCHING INSTRUCTIONS PAGE OF 

GRAPHIC 

PROGRAMMER I DATE PUNCH 

STATEMENT 

Name Operation Operand Commenh 
25 30 32 36 38 45 50 55 

Figure 3. Basic Assembler Short CoJing Form 

The entry in the operation field m~st be 
DTFSR for all files. Fi~ure 4 shows the 
header entry for a file named INPT. 

r------T----------T-----------------------, 
I Name IOperation IOperand I 
~------+----------+-----------------------~ 
IINPT IDTFSR I I L ______ L __________ L _______________________ J 

Figure 4. DTFSR Header Entry 

DETAIL El\lr RIES 

~he jetail entries are u3ed to define such 
information as the device to be usej, the 
mode of processing, etc. Each detail entry 
is composed ~f a keyword immediately 
followed by an equal (=) sign which, in 

10 

CARD FORM' 

ldentification-

60 65 71 
Sequence 

In 8(l 

turn, is foll~wed by one specification. ~ 
comma must immediately follow the 
specificati~n ~f each detail entry ex=ept 
the last entry written for each DrFSR 
statenent. 

All detail entries must be written 
beginning in c~lumn 38 on the Short Coding 
forn. 2~lunns 25 through 37 on tais Eorm 
remain blank. ~ given detail entry may be 
used only once in each DTFSR statement. 
Entries that do not apply to a given 
application nust be ouitted. 

rhe detail entries can be divided into 
five categor ies: 

1. Entries applicable to most files. 

2. ~dditional entries for simple files. 
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3. A1ditional entries for combined files. 

4. A1ditional entries for card printing. 

5. A1ditional entries that can be used to 
specify certain checking functions. 

DErAIL ENrRIES FOR MOST FILES 

rhe detail entries applicable to most files 
are: 

DEVI:E 
rYPEFLE 
wORKA 
PRINroV 
OVERLAP 
CONrROL 
BINARY 
EOFADDR 

The DEVICE, rYPEFLE, and ~~RKA entries 
must be provided for each file to be used 
by the program. 

The PRINrov; OVERLAP, CONTROL, BI~ARY, 
and EOFADDR entries must be provided only 
for certain files to be used by the 
program. 

The PRINrOV entry must be provided for a 
printer file if a PRTOV macro instruction 
referrin~ to the file is used in the nain 
source progra:n. 

The OVERLAP entry must be provide} for 
all files to be processed in the 
non- overlap node. 

The CONrROL entry must De provided for a 
file only if a CNTRL macro instruction 
referrin3 to that file is used in the main 
source progra:n. 

The BI~ARY entry must be provided for 
input files that are to be read in the 
column binary mode. 

The EOFADDR entry must be provided for 
all simple input and combined files. 

This entry identifies the device (or device 
part) by means of which the file is to be 
read and/or punChed, or printed. 

The entry consists of the keYNord DEVI:E 
and a specification that identifies the 
device used by the file. The folloNing 
specifications are provided: 

READOl 

PUNCH20 

file is read by an IBM 2501 
card Reader 

file is punched by an IBM 2520 
Card Punch 

PUNCH42 file is punche1 by an IBM 1442 
:ar~ Punch, Model 5 

PRINTER file is printed by an IBM 2203 
printer, with the standard 
carriage, or by an IBM 1403 
Printer. (Refer to Note 
below. ) 

PRINrLF file is printed on the lONer 
carriage of an IBM 2203 witn 
the dual feed carriage. (Kefer 
to Note below.) 

PRINTUF file is printed on the upper 
carriage of an IBM 2203 with 
the dual feed carriage. (Refer 
to Note below.) 

MFCMl file is read anj/or punched 
fron the primary feed of the 
IBM 2560 Multi-Function Card 
Machine. 

MF:~2 file is read and/or punched 
from the secondary feed of the 
IBM 2560 Multi-Fun~tion C~r1 
Machine. 

CRP20 file is read and/or punched by 
the IBM 2520 Card Read Punch. 

Note: If b~th feeds of a 2203 Printer dual 
feed carriage are used, the pro~rammer nust 
write a DTFSR statement for the file 
printed by the lOwer carria~e and a DTESR 
statement for the file printed by the upper 
carriage. If the application requires only 
one feed of the dual feed carriage, t1e 
lower feed must be used. In this case, the 
DEVICE=PRINTER entry and not the 
DEVICE=PRINTLF entry must be provided in 
the print file )TFSR statement. 

figure 5 shows an example oE the DEVICE 
detail en~ry identifying a file read by the 
2501 Card Reader. 

r-~----T----------T-----------------------l 
INane 'Operati~n IOperand I 
t------+----------+-----------------------~ 
I I IDEVICE~READ01, I l ______ ~ __________ ~ _______________________ J 

Figure 5. DEVICE Detail Entry 

This entry indicates whether the file is an 
input, an output, or a combined file. 

rhe keyw~rd ~f this entry is TYPEFLE. 
The allowable s?ecifications ~re: 

INPUT 
OU'TPUT 
CMBND 

for a simple input file 
for a simple output file 
for a combined file. 

Card Programming Support Input/Output Control System 11 



I Fi~ure 6 shows an example of the TYPEFLE 
detail entry. 

r------T----------T-----------------------, 
IName IOperation IOperand I 
~------t----------t-----------------------~ 
I I IrYPEFLE=I~PUT, I l ______ ~~ _________ 4 _______________________ j 

• Figure 6. IYPEFLE Detail Entry 

This entry indicates that a work area is 
specified as the second Jperand of each 
pur, 3ET, or CRDPR macro instruction 
referring to the file which is always the 
case in Model 20 laCS. 

lhe keyword of this entry is wORKA. rhe 
specification is YES (Figure 7). 

r------r----------r-----------------------, 
IName IOperation IOperand I 
t------+----------+-----------------------~ 
I I I iVORKA= YES, I l ______ 4 __________ ~ _______________________ j 

Figure 7. WORKA Detail Entry 

lhe name of the work area usel oy any 
macro instruction is specifiej in that 
particular instruction and not in the wORKA 
entry for the file. 

Work Area Considerations 

The follo~ing considerations apply to the 
use of input/output areas as ~ork areas for 
file~ being processed in the overlap and 
the nonoverlap mojes. 

OVERLAP MODE. Inout and/or output areas of 
fIle3-beIng-processed in the overlap moje 
may not be used as ~ork areas. During 
processing, a given record is processed in 
the work area while other recorjs are 
simultaneously being read into an inpuL 
area or being punched or printed from an 
output area. 

~Q~Q~§g~~~_~QQ~. For combinej files, only 
the punch areas may also be used as work 
areas. 

For simple files, either the input or 
the output area may be used as a ~ork area. 

Card print areas may never be used as 
work areas. 

Ihis entry must De provided if a PRTJV 
macro instruction referring to tGis printer 
file is used in the main source program. 

12 

The keyword of this entry is PRINTOV. 
The specification is YES (Figure 8). 

r------T----------r-----------------------l 
I Name IOperation IOperand I 
t------+----------+-----------------------~ 
I I IPRINTOV=YES, I l ______ 4 __________ 4 _______________________ J 

Figure 8. PRINTOV Detail Entry 

This entry specifies that the file is to be 
processed in the nonoverlap mode. If this 
entry is omitted, the file is processed in 
the overlap mode. 

The keyword of this entry is OVERLAP. 
The specification is NO. 

Printer files are always processej in 
the overlap mode. Therefore, an OVERLAP=NO 
entry is not permitted for tnese files. 

Figure 9 shows an OVERLAP entry. 

r------T----------r-----------------------l 
I Name IOperation IOperand I 
t------+----------+-----------------------~ 
I I I OVE~LAP=NO, I l ______ ~ __________ L _______________________ J 

Figure 9. OVERLAP Detail Entry 

This entry must be providej if a CNTRL 
macro instruction referring to this file i~ 
used in the main source program. 

The keyword of this entry is CONrROL. 
The specification is YES (Figure 10). 

r------T----------T-----------------------, 
IName IOperation IOperanj I 
t------+----------t-----------------------~ 
J I ICONYROL=YES, I l ______ ~ __________ ~ _______________________ j 

Figure 10. 20NrROL Detail Entry 

This entry indicates that the cards of an 
input file are to De read in the column 
binary mode by a ~odel 20 equipped with the 
Read Column Binary Special Feature. The 
entry may be provided for both simple and 
combined input files. 

The keyword of this entry is BI~ARi. 
The specifications are: 

Yi,S 
IL'JPUT 

for simple file:::; 
for combined files. 

I 
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Fi~ure 11 shows an example of a BINARY 
d.etail entry. 

r------T----------T-----------------------, 
I Name loperation IOperand I 
~------+----------+-----------------------~ 
I I IBINARY=INPUT, I L ______ ~ __________ ~ _______________________ J 

Figure 11. BIN~KY Detail Entry 

The twelve punch position3 of a card 
column re~d in column binary mode are 
stored in the 6 low-order bits of two 
ad.jacent bytes of the input area. 
Therefore, the input and work areas for 
this file'must be specified to contain ~ 
number of bytes that is equal to twice the 
number of card columns to be real. 

When the entry BIN~RY is used, the 
following detail entries must not be used: 

SEQN2E 
PFORMrn 
RE'ORMTn 

rhis entry is used to specify the name of 
the user's end-of-file routine in the main 
program. rhe entry is mandatory for input 
and combined files. 

The keyword of this entry is EOFADDK. 
rhe specification is the name of the user's 
end-of-file routine. An example of this 
type of entry is shown in Figure 12. 

r------T----------T-----------------------, 
IN~me loperation IOperand I 
r------+----------t-----------------------~ 
I I I EOFADDR=END, I L ______ L __________ L _______________________ J 

Figure 12. EOF~DDR Detail Entry 

All card files, on whiCh simple input or 
combined. input/output operations will be 
performed, must be terminated by four 
end-of-file cards containing the entry /* 
in the first two columns. A oranch occurs 
to the user's end-of-file routine after the 
first end-of-file card of the correspond.ing 
file has been read. 

ADDlrION~L DErAIL ENrRIES FOR SIMPLE FILES 

rhe entries described in this section are 
available for simple files only. One or 
more of these entries may be required for a 
given file. 

The detail entries are: 

I')~RE~l 

IiJAREA2 
BLKSIZE 

This ent~y defines the name of the 
input/output area to be used. by a simple 
fil·e. 

rhe keyword of this entry is IOARE~l. 
rhe specification is the name of the input 
or output area used by the file. This name 
must be the symbol used by the progranmer 
in defining the area in his m~in pro~ran. 

~igure 13 sh~ws an example of an I)ARE~l 
en't:.ry. 

r------T----------T-----------------------, 
I Name \Operation IOperand I 
~------+----------+-----------------------~ 
I r I I OAREA1=I NP1 , I L ______ L __________ L _______________________ J 

Figure 13. IO~RE~l Det~il Entry 

rhe IOAREA1 entry must not be provid.ej for 
a file printed by the standard carriage 
because laCS uses the print buffer in main 
storage (first 144 positions). Tnis area 
cannot be used by the progr~mmer. 

rwo files printed by the du~l feed. 
carriage require two IuAREA1 entries, i.e., 
one for each file. The print ~re~s for the 
lower and upper feed of the dual feed 
carriage ~ust be defined as conti~uous 
are~s in main storage with the print area 
for the lower-feed carriage precejinq the 
area for the upper-feed carriage (Figure 
14), 

r--------------------T--------------------, 
I I I 
I Lower-feed I Opper-feed I 
IPrint ~rea \Print Area I L ____________________ L ____________________ J 

t t 
I \ 
IAdd.ress of IAddress of 
I Lower-feed ~rea IUpper-feed. ~rea L__________________ 1 _____________ ~-----

Figure 14. Print-~rea Form~t for Dual Feed 
Carriage 

rhis entry can be used to d.efine the nane 
of a second input area when the IB~ 2501 
Card Reader is used in the overlap mod.e. 
This permits a card to be read. into t3e 
area specified in the DTFSR entry IOARE~l 
while the data in the area spe~ified. in the 
DrFSR entry IOAREA2 (from the preceding 
card) is waitinq to be moved. into tne work 
area. This may be of significance if, for 
exanple, only a number of sele~tej cards of 
the file that is read on the IBM 2501 

Card programming Support Input/Output Control System 13 



require eKtensive processing while all 
other cards require very little. If only 
one input area is specified, the data from 
a carj th~t requires extensive processing 
may have to be held available for too lon~ 
a period of time to permit continuous card 
feeding. In the majority of cases, 
speciEyin~ a seconj input area permits the 
IJCS to maintain the maximum card reajing 
s~eed of the IBM 2501. 

This entry must not be used for a file 
being read or punched by any other input or 
output device or when the 2501, "odel A2, 
is used in nonoverlap mode. 

The keyword ~f this entry is IOAREA2. 
The specification is the name of the second 
read area as defined in the m~in program. 
This area must be the same length as the 
first read area wh~se nane is definej in 
the IJARE~l entry. 

FiJure 15 sh~ws an exaillple of ~n IOAREA2 
entry in conjunction with an IOAREA1 entry. 

r------T----------T-----------------------, 
I Name loperation IOperand I 
~------+----------+-----------------------~ 
I I IIOARE~l=AR~l, I 
I I IIOAREA2,=ARA2, I L ______ L ______ ~ ___ L _______________________ J 

Figure 15. IOARE~1-IOAREA2 Detail Entry 
Combination 

Ihis entry specifies the length of the 
input or output area(s) required by the 
simple file. The length specifiej in tnis 
entry applies to the area(s) reserved in 
the main program and referred to in tne 
corresponjing IOAREA1 entry or IOAREA1-
IJAREA2 combinati~n. In the case of a 
printer file even if an IO~REA1 entry is 
not provided -- the BLKSIZ£ entry must be 
given. 

The keyworj of this entry is BLK~IZB. 
The specification is the length of the 
input/output area in bytes. In the C~de of 
an IOAREA1-IJAREA2 combination, the 
specified length is the length of the 
individual fields. 

Figure 16 shows a set of area definition 
entries and a BL~SIZE entry for a carj file 
requirinJ two read areas of 65 characters 
each. 

~aKimun record lengths acceptable to the 
rocs are as follows: 

14 

For cards: 80 bytes (160 bytes for 
c~lumn binary mode). 

For printers: 12J, 132, or 144 
characters, dependin~ on 

the number af print 
positions ~v~ilable. If a 
2203 printer with a dual 
carriage feature is used, 
the total length of areas 
specified, for both feejs 
must be equal to or less 
th~n 144 bytes. 

rhe mininun record lengths acceptable to 
the IOCS is two bytes (four bytes for 
coluilln binary m~de). 

r------T----------T-----------------------, 
INane IOperati~n IOper~nd I 
t------+----------+-----------------------1 
I I I IOAREA1=INP1, I 
I I IIOAREA2=I~P2, I 
I I IBLKSIZE=65, I L ______ L __________ L ______________________ ~J 

Figure 16. IOAREA1-IJAREA2 Detail Entries 
with BLKSIZE Entry 

ADDI1IONAL DETAIL ENTRIBS FOR COMBINED 
FILES 

The entries described in this section must 
be provided for each combined file. rhey 
are: 

INAREA 
I NBLKSZ 
OUAREA 
JUBLKSZ 

This entry specifies the name of the input 
area to be used by the combined file. 

rhe keyword of this entry i3 INAREA. 
The specific~ti~n is the n~me of the input 
area used by the file. This name must be 
the symbol used by the programmer in 
defining the area in his main program 
(Figure 17), 

r------T----------T-----------------------, 
INane loper~ti~n IOperand I 
t------+----------+'-----------------------~ 
I I IINAREA=INPC, I 
L ______ ~----------L-----------------------J 

Fi~ure 17. INAREA Detail Entry 

This entry specifies the length of the 
input area re~uired by the ~ombined file. 
rhe length specified in this entry is that 
of the area reserved in the m~in pro~ran 
and referred to in the INAREA entry. 

rhe keyword of this entry is INBLKSZ. 
rhe specific~ti~n is the length of the 
input area in byte~. 

o 

I 

o 
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Figure 18 sh~ws an IN~REA entry anj its 
associatel INBLKSZ entry 3pecifying an 
input area naned INPC that is 65 characters 
in length. 

r------T----------T-----------------------, 
I Name IOperation \Operand I 
~------+----------+-----------------------~ 
I I IINARE~=INPC, I 
I I I INBLKSZ=65, I l ______ 4 __________ 4 _______________________ J 

Figure 18. INAREA Detail ~ntry with 
INBLKSZ Entry 

The maKimum rec~rd length permittel is 
80 bytes (160 bytes for column binary 
mode). The minimum record length per~itted 
is two bytes (f~ur bytes for column binary 
moje). 

This entry specifies the name of the output 
area to be used by the cO~bined file. 

The keyworl of the entry i5 OUAREA. rhe 
specification is the name of the output 
area used by the file. This name must be 
the symbol used by the programmer in 
jefinin~ the area in his main program 
(Figure 19). 

r------r----------T-----------------------, 
I Name IOperation IOperand I 
~------+----------+-----------------------~ 
I I IOUAaEA=OUPC, I l ___ ~ __ ~ __________ ~ _________________ ~ _____ J 

• Figure 19. OUAREA Detail Entry 

!:h~_QQ~!&§.~_~!l!:.!:Y 

This entry spe"cifies the length of the 
output area required by the combinel file. 
The len~th specifiel in this entry is that 
of the area reserved in the main progran 
and referred to in the OUAREA entry. 

rhe keyword ~f this entry is OUBLKSZ. 
The specificati~n is the length of the 
output area in bytes. 

Fi~ure 20 shows an OUAREA entry and its 
associatej OUBLKSZ entry specifying an 
output area named OUPC that is 65 
characters in length. 

r------T----------T-----------------------, 
I Name loperation IOperand I 
~------+----------t-----------------------~ 
I I 16uAREA=OUPC, I 
I I IOUBLKSZ=65, I l ______ ~ __________ ~ _______________________ J 

• Figure 20. OUAREA Detail Entry with 
OUBLKSZ Entry 

The maximum record length permitted is 
80 bytes. The ~inimum record len~th 
permitted is one byte. 

ADDITIONAL DETAIL EN~RIES FOR CARD PRINTING 

The following detail entries are required 
only if the carl print feature of the MFC~ 
is to be used: 

:RDPRA 
CRDPRLn 

Tne entries lescribed in this section 
can apply only to a simple or =ombinel file 
of the 2560 MFCM. 

rhe programmer must make the card print 
detail entries ~nly in one DTFSR statement 
of anyone program. ThUS, even if he 
intends to gerf~rm card printing on carls 
fed by both the primary and the secondary 
feed ~f the MFCM, he must make the re~uired 
detail entries in only one ~f his DTFSR 
statements. 

It is imnaterial in which DTFSK 
statement the entries appear, since card 
printing ~s a function of the CRDPR macro 
instruction (which does not refer to a 
file). For details, see the section 
describing that macro instruction. 

rhis entry sgecifies the name of the area 
in nain storage where the lata to be 
printed by the lowest-numbered MFCM print 
heal is stored . 

The keyword of this entry is CRDPR~. 
rhe specificati~n is the name of the area. 

~igure 21 sh~ws a CRDPRA detail entry. 

r------T----------T-----------------------, 
INane IOperati~n IOperand I 
~------+----------+-----------------------~ 
I I ICRDPRA=CPAR, I 
l ______ ~ _________ ~~-----------------------J 

• Figure 21. CRDPRA Detail Entry 

The areas containing the data to be printed 
by the MFCM print heads must be defined as 
a contiguous area in main storage. T~e 
whole card print area may be located 
anywhere in nain storage, but the areas for 
the individual print heads used'must be 
defined within the whole area in asc~nding 
order of the print head numbers (Fi~ure 
18). 

As shown in ~igure 22, the beginning of 
successive individual print areas must be 
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separated by exactly 64 bytes of main 
stora~e. The length of each print area is 
defined by the corresponding CRDPRLn entry 
(see description of that entry beloN). 

Durin~ each carj print operation, each 
print head prints the number :::>f positions 
specified ,for the longest print area. 
Therefore, if CRDPRLn entries specify carj 
print areas of 20, 40, and 50 bytes, 50 
bytes 'of information will be printej from 
each area. 

The progranmer may use any unusej 
portion of the individual print areas. 
Thus, if the maximum specifiej card print· 
area length is 50 bytes, the last 14 bytes 
in each area nay be used for processing. 

In each of the three defined print areas 
shown in Figure 22, an area corresponjin~ 
to the maximum CRDPRLn entry (length ~) 
will be printed. Only the shaded areas may 
be used by the pro~rammer for purposes 
other than printing. 

Lengths A, S, and C are defined by 
their respective CRDPRLn entries. 

.1 
A 

y y 

64 bytes 64 bytes 

~-----fl~ 

~-----~ 
y 

64 bytes 

Figure 22. MFCM Card Print Areas 

This entry defines a print head number and 
the len~th of the area in main storage 
where the data to be printed by this head 
is stored. ~ CRDPRLn entry must be 
inclujed for each print head to be used. 

The keyword of this entry is CRDPRLn, 
where n is the number of the print head 
usej. The specification is the length (in 
bytes) of the print area containing the 
jata to be printed by this print heaj. 

Fi~ure 23 shows the CRDPRA and CRDPdLn 
entries referringt:::> the print areas shown 
in Fi~ure 22. The entries in Figure 23 
assume that area ~ is 50 bytes, area B i3 
40 bytes, and area 2 is 20 bytes in length. 

16 

r------T----------T-----------------------, 
I Name IOperation IJperand I 
~------+----------+-----------------------~ 
I I ICRDPRA=CPAR, I 
I I ICRDPRL1=50, I 
I I ICRDPRL2=40, I 
I I ICRDPRL5=20, I l ______ ~ __________ L _______________________ J 

Figure 23. CRDPRA Detail Entry with 
2RDPRLn Entries 

~efer to the example.in Fi~ures 22 and 
23. In this example, print head' 1 is to 
print the first 50 bytes of its 64-byte 
print area (part A), print head 2 is to 
print the first 40 bytes of its 64-byte 
print area, and print head 5 is to print 
the first 20 bytes of its 64-byte' print 
area. However, all three print heads will 
print the first 50 bytes of their 64-byte 
print areas. rherefore, the 64-byte print 
area for print head.2 in the exam~le Dust 
contain blanks in bytes 41 through 50. 
Likewise, all bytes up to and inclujing 
byte 50 of the 64-byte print area assigned 
to print head 5 must contain blanks if no 
printing is desired from print head 5 
during a card print operation. 

The programmer need not be concerned 
about filling the unused byte positions of 
a print area with blanks as this is an 
aut:::>natic function :::>f the laCS. If, as in 
our example, 50 bytes is the largest nunber 
of bytes specified for one particular print 
heaj, the laCS clears all print areas up to 
and including byte 50 to blanks after every 
carj print operation. 

3pecificati:::>n of the number of bytes to 
be printed by each individual print head is 
required because, when fillin~ a print area 
with data to be printed, the IJCS moves 
into the print area only the number of 
bytes specified for the parti~ular print 
heaj. 

ADDITION~L DEr~IL ENTRIES FJR 2HECKING 
FU1~CTIONS 

The following ajditional detail entries are 
available for card processing to enable the 
user to specify certain checking functi:::>ns: 

SEQl~CE 

3EQXIT 
RFORM'In 
RFXIr 
PFORMTn 
PFXlr 

rhis entry enables the programmer to check 
whether the contents of a specifiej field 
in successive input records are equal or in 

o 

I 
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ascending order. If a sequence error is 
found, the program branches to a 
user-written routine. (rhe branch address 
is specified by the SEQKIr detail entry.) 
Only one SEQ~:E entry is permitted for each 
file. 

The sequence check is made by means of a 
logical compare operation. If the input 
data is to be read in the column binary 
mode, a SEQNCE entry may not be made for 
this file. 

rhe keyword of this entry is SEQNCE. 
The 3pecification is: 

xxyy 

where xx and yy are the numbers of the 
first and last card columns, 
respectively, containing the card 
field to be checkej. For card 
columns 1-9, the leading zero nust 
be punched. rhe card field to be 
checked must not be longer than 16 
columns. 

Before branchin~ to the user's routine, 
the Ioes places the record containing the 
fiel] that led to the error condition into 
the work area. If the error card was read 
by the 2560 MFCM or the 2520 Card Read 
Punch, it is positioned at the pre-PQnch 
station. The next record will be read by 
the next JEr or EOM (Enter Overlap Mode) 
macro instruction. (Refer to the appro­
priate sections under 1h~_IOCS Ma£fQ 
Ig~~f~£~hQg2 for descriptions of GEr and 
EOM.) This record will be compared with 
the record that preceded the card that led 
to the error condition. 

If the input cards are read in o~erlap 
mode from either an IBM 2520 or an IBM 
2560, a sequence error with a subseql1en't 
branch to the user-specified SEQXIT routine 
causes the Ioes to change the processing 
mode (fron overlap to nonoverlap) for the 
GEl macro instruction that detected the 
error. 

rhis change of the mode of operation 
enables the user to stacker-select the 
error card and/or to cause an error 
iden~ification to be punched into this 
card. 

Fi~ure 24 shows an example of a SEQNCE 
entry. rhis entry specifi~s that the 
contents of card columns 9-15 are to be 
used for sequence checking. 

r------T----------T-----------------------l 
I Name IOperation IJperand I 
t------+----------+-----------------------~ 
I I ISEQ~CE=0915, I L ______ L __________ L _______________________ J 

Figure 24. SEQNCE Detail Entry 

rhis entry nust be used in conjunction with 
the SEQNCE detail entry to furnish the Ioes 
with the nane of the user's routine to 
which control is to be transferred if a 
sequence error occurs. 

rhe keyword of this entry is SEQXIT. 
The specification is the name of the user's 
routine. Figure 25 shows an example of a 
SEQKIT entry. 

r------T----------T-----------------------, 
INane IOperation IOperand I 
t------+----------t-----------------------~ 
I I ISEQXIT=NAME, I L _____ -~---_______ ~ _______________________ J 

Figure 25. SEQKIT Detail Entry 

This entry enables the programmer to check 
that a specified input card field or fields 
contain(s) numeric characters or all 
blanks. If the field is found not to 
contain numeric characters or blanks, the 
prograill branches to a user-written routine 
(if the branch address is specified bi the 
RFXIT detail entry) or halts. If the input 
data is to be read in the column binary 
mode, an RFORMrn entry may not be made for 
this f i1 e. 

rhe keyword of this entry is RFORMrn 
where n is any number from 0 to 9. The n 
position provides the programmer with tne 
possibility of writing a maximum of ten 
different RFORMrn entries and thus having a 
maximum of ten fields checked. The 
specification for this entry is: 

xxyyz 

where xx and yy are the numbers of tle 
first and last card columns, 
respectively, containin~ tne field 
to be checked (for column 1-9, the 
leading zero must be punched), and 
z is 0 (check for blanks) or 
1 (check for numeric characters>. 

:ard fields that are to be checked for 
numeric contents must not be longer than 16 
colu:nns. 

Nhen a field is tested for all blanks, 
control is transferred to a user-written 
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routine when the test fails (i.e.~ the 
field is not blank). 

When a field is tested for numeric 
characters, the test fails if the field 
contents are not ~f the following format 
(where at least the last character is 
numeric with ~r without sign): 

bbb ... nnnnn 

where b blank 
n = nuneric character. 

Before branching to the user's routine, 
IOCS places the record containing the field 
that led to the err~r conditi~n into the 
work area. If the error card was read by 
the 2560 MFCM or the 2520 card Read Punch o 
it is positioned at the pre-punch station. 
Ihe next record will be read by the next 
GEr or EOM macro instruction. 

If the input cards are read in overlap 
mode from either an IBM 2520, or an IB~ 
2560, an RFORMT error with a subsequent 
branch to the user-specified RFXIT routine 
causes the IOCS t~ change the processin~ 
mode (from overlap to nonoverlap) for the 
GET macro instruction that detected the 
error. 

Ihis change of the mode of operation 
enables tne user to stacker-select the 
error card and/or to cause an error 
identification to be punched into this 
card. 

Figure 26 shows an example of an RFORMTn 
entry specifying that columns 73-80 of 
eachcard in the file are to be checked for 
the presence ~f blanks. 

r------r----------T-----------------------, 
I Name IOperation IOperand I 
t------+----------+-----------------------~ 
I I I RFORMIO=7 3800, I L ______ ~ __________ ~ _______________________ j 

Figure 26. RFOR~rn Detail Entry 

If a SEQNCE error and an RFOR~Tn error 
are Doth detected in the same card, only 
the action specified for the SEQ~CE error 
will be performed. 

The programmer may use a maximum of ten 
RFOR~rn entries to perforn checks on 
different card fields. 30wever, he may use 
only one RFXlr entry for each file. 

This entry is used in conjunction with the 
RFORMrn detail entry to s?ecify the name of 
the user's routine to which control is to 
be transferre.d if the test made on the 
field specified by means ~f an RfORMrn 
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entry is negative (i.e., if a field is 
found to contain characters other than 
those specified) . 

If this entry is omitted and the test is 
negative, the machine halts. rhis enables 
the operator to replace the card that led 
to the error condition. 

Figure 27 sh~ws an example of an RFAIT 
entry. 

r------T----------r-----------------------l 
I Name IOperation IJperand I 
~------+----------+-----------------------~ 
I I I RFXIT=FERR, I L ______ L __________ L _______________________ J 

Figure 27. RFXIT Detail Entry 

rhe PFORMTn entry enables the programner t~ 
check cards ~f a conbined file that are not 
read into the work area by GEr macro 
instructions to ensure that a specified 
carj field (or fields) to be punched 
contains blanks. If the field is found not 
to contain all blanks, the pur macro 
instruction is not executed. Instead, 
either control is transferred to a 
user-~ritten routine (if the branch ajdress 
is furnished by the PFXIT detail entry) or 
a systen halt occurs. 

If a pur nacro instruction is ~iven that 
refers to a combined file and the program 
proceeds to the PFORMTn error routine 
(user's exit), a subsequent GEr macro 
instruction will place the contents oE the 
carj that caused the P~ORMT error int~ the 
wor~ area. If this 3ET macro instruction 
is in nonoverlap mode, it is possible t~ 
punch this card by means of an additi~nal 
Pu~ macro instruction~ 

rhe keyword of this entry is PFORMrn g 

where n is any number from 0 to 9. The n 
position pr~vides the progr~mmer with the 
possibility of Nriting a maximum of ten 
different PFORMrn entries and thus having a 
maximum of ten fields checked. The 
specificati~n f~r this entry is: 

xxyy 

where xx and yy are the numbers of t3e 
first and last card columns, 
respectivelYe containin~ the field 
to be checked (for columns 1-9. the 
leading zero must be punched). The 
input area must be large enough to 
permit IOCS to read tne information 
in these columns into stor~ge. 

Figure 28 sh~ws an example of a PFJR~Tn 
entry specifying that a card field 
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comprising the columns 1-12 is to be 
checked for blanks prior to PQnching. 

r------T----------T-----------------------, 
I Name IOperation IOperand I 
~------+----------+---------~-------------~ 
I I IPFORMT1=0112, I L ______ ~ __________ ~ _______________________ J 

Figure 28. PFORMTn Detail Entry 

The programmer may use a maximum of ten 
PFORMrn entries to perform checks on 
different card fields. But be may use only 
one PPXlr entry for each file. 

This entry is used in conjunction with the 
PFORMrn entry to specify the name of the 
user's routine to which control is to be 
transferred if the test made on the field 
specified by means of the PFORMTn detail 
entry indicates an error condition. 

Figure 29 shows an example of a PFXIT 
entry. 

r------T----------T-----------------------, 
I Name IOperation IOperand I 
~------+----------+------------~----------~ 
I I IPFXIT=NAME, I L ______ ~ __________ ~ _______________________ J 

Figure 29. PFXIT Detail Entry 

If a PFORMTn check occurs, the IOCS 
branches imnediately to the use~'s routine. 
In this case, the contents of the wor~ area 
are not moved to the punch area. 

If this entry is omitted and the\test 
shows an error condition, the machine halts 
before punching is initiated. Thisenables 
the op~rator to replace the card that led 
to the error condition. This card is 
positioned at the pre-punch station. 

DrFEN TERMIN~rING STATEMENT 

This terminating statement is usej to 
indicate the end of the entire set of 
definition statements for a given 
application. Only one terminatin~ 
statement must be provided. It must 
immediately follow the last DTFSR 
statement. 

rhe terminating statement consists of 
the characters DTFEN in the operation 
field. Figure 30 shows an example of a 
DrFEN statenent. 

r------T----------T-----------------------, 
INane IOperation IOperand I 
~------+-~--------+-----------------------~ 
I I DTFEN I I L ______ ~ __________ ~ _______________________ J 

FigQre 30. DrFEN Terminating Statement 
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r-----T----------------------T-------------------------------------r-------------------l 
1 1 Operand 1 Applies to 1 1 
I. ~-------T--------------t----T~----r-----T-----T----T----T----+-------------------~ 
1 J 1 1 1 1 11442 I I I I I 
I Oper- I l1\llowable I 12520 125 20 I Mo:iell I I i I 
lationiKeywordiSpecificationsl25601Read IPunchl 5 1250112203114031 Remarks 1 
I I I I I Punch I IPunchl 1 1 I I 
~-----t-------t-----:---------t----+-----+-----+-----+----+--:--+----+-------------------~ 
I DrFSR I I I x I iC I x I x I x I x 1 x I I 
I I I I I 1 I I I I I I 
~-----t-------t--------------+----+-----+-----+-----+----+----+----+-------------------~ 

IDEVICE IMFCM! I x I 1 I 1 1 1 I 1 
1 ~~~-~~~~-------+----t-----t-----t-----t----t----t----t-------------------~ 
1 1 MFCM2 I xii I 1 I 1 I 1 
I ~--------------+----t-----+-----+-----+----+----+----+-------------------~ 
I 1 CRP2 J 1 I iC 1 I I I J I 1 
I r--------------+----t-----t-----+-----t----t----+----+--~~---------------~ 
I I P U NC fI 2 0 1 I 1 xliii I I 
1 ~--------------t----t-----+-----+-----+----+----t----+-------------------~ 
I 1 PU NCH42 I I I 1 x 1 I I I 1 
I ~--~-----------+---~t-----t-----t-----t----t----t----t-------------------~ 
liRE 1\D 0 1 1 1 I I 1 x I I I I 
I ~~-------------t----+-----+-----+~----+----+----+----+-------------------~ 
I I PRINrER 1 I 1 1 1 I x 1 x I 1 
1 ~--------------+----t-----t-----t-----t----+----t----t-------------------~ 
1 I PRINTLF 1 I 1 I I I x 1 I for 2203 with dual-I 

I I ~--------------+----+-----+-----+-----+----+----+----~feed-carria3e I 
I I 1 PRINrUp 1 I I 1 1 I xii 1 
~-----+-------+--------------+----t-----t-----t-----t----t----t----t-------------------~ 
1 I TYPEFLE 1 INPUT I x 1 x 1 I 1 x 1 I 1 1 
I I ~--------------+----t-----+-----+-~---+----+----+----+-------------------~ 
1 1 I OU r P (J l' . 1 x I iC I x 1 x I 1 x 1 x I I 
1 I r--------------+----t-----t-----t-----t----t----t----t-------------------~ 
1 1 I CMBND 1 x 1 xii I 1 1 1 . 1 
l _____ L _______ ~ ______________ ~ ____ ~ _____ i _____ i _____ i ____ i ____ i_~--i-------------------J 

Figure 31. Definition Statement Summary, Part 1 of 3 

DEFINITION ST1\TEMENT SUM~1\RY 

Figure 31 is a summary of the various 
entries available for the Model 20 Ioes 
definition statements. The chart sho~s the 
allowable entries that can be made in the 
various fields of the Basic Assembler 
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coding forn. In addition, it shows for 
which input/output unites) a specific entry 
may be required. Eor example, if a file is 
being read and/or punched by the 2560 MFCM, 
the XiS in the 2560 column in:iicate to the 
programner which entries he may have to 
provide. 

I 



r-----T----------------------r-------------------------------------T----~------~-------, 

o I I Operand I ~pplies to I I 
I ~-------T--------------~----T-----T-----T-----T----T----T----+-------------------~ 
I I I I I I 11442 I I I I I 
lOper-I I~llowable I 12520 12520 IModell I I I I 
lationiKeyword ispecificationsl2560lRead I Punch I 5 1250112203114031 Remar~s I 
I I I I IPunchl IPunchl I I I I 
~-----+-------+--------------+----+-----~-----~-----+----+----+----+-------------------~ 

. I I PRINTOV I YES I I I I I 1 x 1 K r required if PRl'OV 1 
1 I I 1 I I I I 1 I 1 is macro given E or I 
I I I I I I I I I I I the file I 
~-----~-------~--------------+----+-----+-----+-----+----+----+----+-------------------~ 
I IdORKA \YES I K I K I x I K I x I x I X Imandatory for all I 
I I \ I I I I I I I I files I 
~-----t-------t--------------+----+-----+-----t-----t----t----t----t-------------------~ 
I I OVERLAP INO I K I K I x I K I x I I lif omitte:i, file I 
I I I I I I I I I I Iprocessed in I 
I I I I I I I I I I I over lap mode I 
~-----t-------t--------------t----+-----t-----t-----+----+----+----+----------------~--~ 
I I CONTROL I YES I x I K I x I I I x I K Irequired if CNTRL I 
I I I I I I I I I I 1 macro given for I 
I I I I I I I I I I I file I 
~-----~-------t--------------t----+-----t-----t-----t----t----+----+-------------------~ 

I
I IEOFADDRlna.me of user I K*I K* I I I x I I I*manaato. ry for I 
I I lend-of-file I I I I I I I linput and/or I 
I I I routine I I I I I I I Icombine:i files I 
~-----t-------t--------------+----t-----t-----t-----+----+----+----+-------~-----------~ 
I IIO~REAllname of the I x I x I x I xl x I x*1 I*entry required fori 
I I I user-defined I I I I I I I 12203 only when I 
I I I area I I I I I I I I dual- feed- carriage I 
I l I I I I I I I I lis us e d I 
~-----t-------t--------------+----t-----+-----+~----+----+---~+----+-------------------~ 
I I IO~RE~21 name of the I I I I I x I I I can be us ed if I 
I I I user-defined I I I I I I I 12501, Mo:iel A2, is I 
I I larea I I I I I I I lused in overlap I 
I I I I I I I I I I I mode I 
~-----+-------t--------------+----~-----~--~--+-----+----~----+----+-------------------~ 
I IBLKSIZEllength of sim-I x I x I x I x I x I x I K Ispecifies length ofl 
I I I ple file in- I I I I I I I I area specifie:l by I 
I I I put/output I I I I I I I I IOREA1 - I9AREA2 I 
I I larea in bytes I I I I I I I I entries I 
~-----+-------+--------------+----~-----t-----+-----+----+----+----+-------------------~ 

II I BINARY I YES I x* I x* I I I x I I I *mandatory for I 
I I I I I I I I I I Isimple files I 
I I ~--------------+----t-----t-----+-----~---~~----+----+-------------------~ 
I I I INPUT I x I x I I I I I lonly for combined I 
I I I I I I I I I I I files I 
~-----+-------t--------------+----+-----+-----+-----+----+----+----+-------------------~ 
I I IL'~AREA I name of I x I x I I I I I I combined files onlyl 
I I Icombined file I I I I I I I I I 
I I I input area I I I I I I I 1 I 
r-----+-------+--------------t----+-----t-----t-----+----t----+----+----------~--------1 
I I INBLKSZ Ilenqth· of I K I K I I I I I I combine:i files only I 
I I I combined file I I I I I I I I I 
I I linput area in I I I I I I I I I 
I I I bytes I I I I I I I I I 
r-----t-------+--------------t----+-----+-----+-----+----+----+----+-------------------1 
I IOUAREA I name of I K I K I I I I I I combine:i files only I 
I I I co mbi ned f i 1 e I I I I I I I I I 
I I loutput area I I I I I I I I I 
~-----+-------+--------------+----~-----+-----+-----+----+----+----+-------------------~ 
I I OUBLK3Z I length of I x I x I I I I I 1 combined files onlyl 
I I I combined file 1 I I I I I I I I 
I I loutput area I I I I I I I I I 
I I I in bytes I I I I I I I 1 I 

o L _____ L _______ ~ ___ ~----------~----L-----~-----~-----L-___ L ____ L ____ L ___________________ J 

eFigure 31. Definition Statement Summary, Part 2 of 3 
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r-----T----------------------T-------------------------------------T-------------------, 
I I Operand I Applies to I I 
I ~-------T--------------+~---T-----T-----T-----T----t----T----+-------------------~ 
I I I I I I 11442 I I 1 I I 
lOper-I I Allowable I 12520 12520 pljodell , I 1 I 
lation,Keyword,Specifications,2560,Read ,Punchl 5 1250112203114031 Remarks I 
I I I I IPunchl IPunchl I I 1 I 
~-----+-------+--------------+----+-----+-----+-----+----+----+----+-------------------~ 
I I CRDPRA I name of user- I x I I , I I I I I 
I I I defined card I I I I I I I I I 
I I I print area I I I I I II , , 
~-----+-------+--------------+----+-----+-----+-----+----+----+----+-------------------~ 
, I CRDPRLn I length of card, x I I , , I , 'n in the keyworj is, 
, , ,print area in' I , , , I I la print head nunber' 
, , I b yt e s "I" I , , , 
~-----+-------+--------------+----+-----+-----t-----+----+----+----+-------------------~ 
, I SEQNCE ,xxyy , x, x I I I x I I I indicates sequence , 
, I I I"" I , I check of input , 
I I' I' I I I I I I cards des ired fron I 
I I I 'I I I I , I 'cols xx to yy , 
~-----+-------+--------------+----+-----+-----t-----+----+----+----+-------------------~ 
I I SEQXIT 'name of user-, x I x I , 'x I I 'must be specified , 
I ! 'routine I' I , , , I ,when SEQNCE is , 
, , ,used when I , I , I I I Ispecified , 
, I ,SEQNCE tes t I , , I , , I , , 
, , , fails """" I 
~-----+-------+--------------+----+-----+-----+-----+----+----+----+-------------------~ 
I I RFORMIn' xxyyz , x, x:, , 'x , I ,indic51 tes that51 , 
I I' 'I I I I I , 'check for numerics I 
, I I I"'" I 'or bl51nks is :lesir-I , I' 'I' ~ , , I led froIf' cols xx: to, 
, I' "I I , I I ,yy in input C51r:ls , 
~-----+-------+--------------+----+-----+-----+-----+----+----+----+-------------------~ 
, I RFXIT I name of user-, x, x, , 'x , 1 , 1 
, I I routi ne us ed I I I I I I I I I 
1 , ,when RFO~MTn I I I I I I , 1 , 
, , ,test fails , I , , I , , , , 
~-----+-------+------~-------+----+-----+-----+-----+---~+----+----+-------------------~ 
, I PF:>RMTn I xxyy I x I x I I I , , ,indicates that a I 
I I I I I I , , , I 'check for blanks is I 
I 'I I I I I I I , ,to be made of field, 
, I I I' I I I , , ,from :::ols xx t:> yy, 
I I I I I , I I I , ,prior to punching**, 
~-----t-------+--------------+----+-----+-----+-----+----+----+----+-------------------~ 
, ,PFKlr Iname of user- , "x I x: I I I , I 1 , 
I I 'routine used I , I I I , I , I 
, , ,when PFORMrn' I I I I I , , I 
, I I test fails I I I I I I , I I L _____ 4 _______ L ______________ L ____ L _____ L _____ ~ _____ ~ ____ L ____ L ____ L ___________________ J 

** Applies to combined files only. 

Figure 31. Definition statement Summ51ry, Part 3 of 3 

THE laCS MACR:> INSTRUCTION3 

This se~tion jescribes the format, 
function, and use of the laCS macro 
instructions that are used by the 
programmer to control input/output 
op~rations. These symbolic instructions 
are used in the main program to cause the 
Basic Assembler t:> insert the 
object-program linkages to the IOCS 
routines previously defined by means of the 
IOCS jefinition statement. 

ihe macro instructions enable the user 
to design hi0 program free from m03t 
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detailed considerations concerning input 
and output. 

rhe filling (i.e., reading into) and 
emptying (i.e., punching out 51n:! printing 
out) of the input and output areas will be 
handled aut~natically by the I:>CS. All 
files will be handled in accordance with 
the inf~rmati:>n given the I:>CS in tne 
definition statements. Source prograns 
using the 1025 nust not contain any B51sic 
Assembler input/output instructions (i.e., 
XIO, TIOB, 210 51nd SPSW). 

I 

o 



o 

() 
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Relative addressing of a work area is 
the only relative addressing permitted in 
the operand of a macro instruction. 

Like tne IOCS jefinition statements, the 
macro instructions are written on the 
0ystem/360 hssembler Short Coding Form. 
IOCS macro instructions must be Nritten 
according to the rules specified for the 
Basic Assembler lan~uage with the eKception 
that they may have up to four operands. 
The mnemonic of the macro instruction is 
written in the operation field and up to 
four operands are written in the operand 
field. Each macro instruction may have a 
name, which is written in the name field 
and may consist of up to four characters. 

The IDeS macro instructions are: 

GET 
PUT 
OPEN 
CLOSE 
p~rov <Check Printer OverfloN) 
CNTRL (Control) 
LuM (Leave overlap ~ode) 
EOM (Enter overlap ~ode) 
CRDPR-(Card-Print) 
dAlrc (~~1~ ~~rd) 

Note: Tne Basic ~ssembler program does not 
perform a specific test of IOCS macro 
instructions. rherefore, a number of 
errors in macro instructions are not 
detected. 

~~_~g!_~~frO_!nS~~~f~iQ~ 

rhe GET macro instruction makes the next 
record of the specified file available in 
the user-defined work area and, .if 
necessary, transfers control to the 
appropriate- user's routine specified by the 
SEQXIT, RFXIi, or EOF~DDR detail entries. 

Each GET macro instruction may have a 
name in the name field and must contain: 

1. GET in the operation field. 

2. A first operand, followed by a comma, 
specifying the file from Nhich the 
record is to be read. 

3. A second operand specifying the Nork 
area by a name or a relocatable 
expression. 

~ote: A work area need not be 
associated with any particular file. 
Each macro instruction specifies the 
work area to be used. Each Nork area 
used by a file must be at least as long 
as the input/output area for that file. 

For simple files working in tne 
non-overlap mode, the programmer may use 

the read or punch area as a work area. For 
combined files working in the nonoverlap 
mode, the prograffimer may use only the punch 
area as a work area. 

Figure 32 sh~ws a GET macro instruction 
that moves the next record from a file 
called FILE int~ a work area defined by the 
user's OS statement called WORK. 

r------T----------T-----------------------, 
I Name IOperation IOperand I 
t------+----------+-----------------------~ 
I NAME IGET IFILE,WORK I l ______ L __________ L _______________________ J 

Figure 32. GET Macro Instruction 

PR02ESSING IN NONOVERLAP MODE. When a file 
Is-processed-in-the-nonoverlap mode, a GEr 
that refers to this file: 

1. Initiates a read operation for the next 
(or first) card of the file. (The data 
contained in the card is read into the 
input area). 

2. Moves the data read from the input area 
into the work area after the read 
operation is complete. 

3. 1ransfers control immediately to either 
a user's routine (SEQXIT, RFXIT, or 
EOFADDR) or to the main pro~ram. 

The read operation for the following 
card of this file is not initiated until 
another GET for the same file is executed. 

PROCESSING IN OVERL~P ~ODE. When a file is 
processed-In-overlap-mode~ the OPEN macro 
instruction for this file initiates a read 
operation. This causes the contents ~f the 
first card of the file to be read into the 
input area. Therefore, the first and any 
sUbsequent GEr that refers to this file 
causes: 

1. rhe record that is contained in t~e 
I input area to be moved into the work 

area. 

2. ~ read operation to be initiated for 
the card following the card whose 
contents have just been moved into the 
work area. 

3. Immediate transfer of control to e~ther 
a user's routine <SEQXlr, RFXIr, or 
EOFADDrt) or to the main program. 

~n overlapping effect is achievej 
because a read operation fo~ the following 
card is initiated immediately after the 
desired record has been moved from the 
input area into the work area. procestiing 
is performed while the followinJ card is 
moved through the read station and the 
contents of this card are read into tle 
input area. 
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r------------T----------------------------------TT--------------------------------------1 
I . I Card-Input Device II Main Storage I 
~----------~-+----------T---------T-------------++-------------------T-~----------------~ 
I I Hopperl I Read I Pre-punch/ II Contents of Input I Contents of ~ork I o 
IExecution ofl Fre-Read I Station I Stacker II Area I Area I 
~--------_---~-------~--~---------~----------~--i~----_______________ i __________________ ~ 

I NJ~JVERLAP MO)E I 
I I 2ard 3 II I I 
I I -----:---- II r----------------...;., I r------------- ---1 I 
I I Card 2 II I I I I II 
I I' -------- Ill-----------------J I l ________________ J I 
I OPEN I Carj 1 I II I I 

I-
I I -------- I I II I I 
~------------+~---------+---------+-----~-------tt-------------------+------------------~ 
I I Carj 3 I I II I I 
, I -------- I I II r-----------------, , r----------------1 I 
IFirst 3Er ,Carj 2 I I Card 1 I' IData fro~ ~ard 1 II ,Data from Card 11 I 
, I -------- I -------->----------- Ill-----------------J I l ________________ J, 
I I 1. The contents of carj1 are read into the input area while I 
I I this ca'rd is moved through the read station. I 
I I 2. The contents of the input area (data from card 1) are moved I 
, I into the work area after the read operation has been completej. I 
~------------+----------+---------+-------------tt-------------------+------------------~ 
I I Card 3 I I Carj 2 II I I 
I I -------- I --------> ----------- II r-----------------1 I r----------------, I 
I Second GET I I I Card 1 II IData from ~ard 2 II IData from Card 211 
I I I I ----------- Ill-----------------J I l ________________ J I 
I ,1. The contents of card 2 are read into the input area while I 
I I this card is movej through the read station. I 
I I 2. The contents of the input area (data from card 2) are moved I 
I I into the work area after the read operation has been completej. I 
~,------------+---------------------..,..------~---------------------------------------------~ 
1 I OVERLAP IviODE I 
I I Cara 4 'II I 
, I -------- I I I I 
I I Ca r:l 3 , I 1 I I 
I I -------- I II r-----------------1 Ir----------------, I 
'OPEl~ I Cara 2 I Card 1 It IData from Card 1 III II I I -------- I ~-------J ----------- II l _________________ JI l ________________ J I 
I I 1. The contents of card 1 are read int~ the input are~ while I 
I I this card is moved through the read station. I 
~------------+----------+---------+--------------++-------------------+------------------~ 
I I Cara 4 I I II I I 
I I -------- I I I I r-----------------1 Ir----------------1 I 
IFirst GET I 2ara 3 I I C~rd 2 II IData from Card 2 II lData from Card 11 i 
I , -------- I --------> ----------- II l _________________ J I l ________________ J I 
I I I I Card 1 II I I 
I I I I ----------- II I I 
I I 1. The contents of the input area (data fr~m c~rd 1) are moved I 
I I into the work area. i 
I I 2. The contents of card 2 are read int~ the input are~ while I 
I I this card is moved through ~h~ read station. I 
~------------+----------+---------+-------------++-------------------t------------------i 
I I I I II r-----------------1 I r----------------,I 
I I Card 4 I I Card 3 II IData fron ~ard 3 II IData from Card 21 I 
I I -------- I --------> ----------- Ill-----------------J I l ________________ J i 
I Second GET I I I Card 2 II I I 
I I I I ----------- II I I 
I I I I Card 1 II I I 
I I I I ----------- II I I 
I I 1. The contents of the input area (data from card 2) are moved I 
I I into the work area. I 
I I 2. The contents of card 3 are read into the input area while I 
I I this card is moved through the read station. I l ____________ ~ __________________________________________________________________________ ) 

Figure 33. Card Movement and Data Flow when a G~r Macro Instruction is Executed C," 
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Figure 33 illustrates card movement and 
data flow from the card input device to 
main storage for the processing of a file 
in botn the nonoverlap and the overlap 
modes. It also illustrates the position of 
a card in the card input device at the time 
the GET macro instruction for this card is 
executed .. 

For an explanation of the relationship 
between the GET macro instruction anj the 
CRDPK macro instruction, refer to the 
jescription of the CRDPR macro instruction. 

The pur macro instruction makes a record 
from the work area available for punching 
or printing and, if necessary, transfers 
control to the user's routine specified by 
the PFXIi detail entry. 

Each pur nacro instruction may have a name 
in the nane field and must contain: 

1. PUT in the operation field. 

2. A first operand, followed by a comma, 
specifying the file to which the record 
is to be made available. 

3. A second operand specifying the work 
area by a name or a relocatable 
expression (when a simple file is 
processed in the nonoverlap mode, this 
can be the name of the punch area). 

~ote: A work area need not be 
associated with any particular file. 
Each macro s~ecifies the work area. 
Each work area used by a file must be 
at least as long as the input/output 
area for that file. 

When processing is being performed in the 
nonoverlap mode (card punching only>, tne 
PUT macro instruction: 

1. .Moves a record from the work area to 
the output area. 

2. Initiates the punch operation (and tne 
next read operation in the case of a 
combin ed file). 

3. Transfers control to the main program 
when the punch operation is complete. 

When processing is being performed in the 
overlap mode, the PUT macro instruction: 

1. ~oves a record from the work area to 
the output area. 

2. Initiates the punch or print operation 
(and the next read operation in the 
case of a combined file). 

3. Innediately .transfers control to the 
zr.ain program. 

Whenever an output data record is 
transferred to an output device cy a pur 
macro instruction, the data remains in the 
work area until it is either cleared or 
replaced by other data. The IOCS does not 
clear the work area. Therefore, if the 
user plans to build another record having 
data that does not use every position of 
the work area, he must clear this area 
before he builds the record. If this is 
not done, the new record and all of t~e 
following records may contain interspersed 
characters from the preceding record. 

Figure 34 shows a PUT macro instruction 
that nakes a record available to a file 
called DETL from a Nork area whose 
beginning address is MSTR+150. 

r------T----------T-----------------------, 
I Name IOperati~n IOperand I 
t------+----------+-----------~-----------~ 
I NAME IPUT IDETL,MSTR+l~O I L ______ i __________ i _______________________ J 

Figure 34. pur Macro Instruction 

For an explanation of the relationship 
between the PUT macro instruction and the 
CRDPR macro instruction~ refer to the 
description ~f the CRDPR macro instruction. 

PROGRAMMING CONSIDERATIONS -- COMBINED 
K!~~§. -If a-cornbIned-fIle-Is-being---
processed by the following sequence of 
instructions: 

GET Fi,Wl 

pur Fl, W2 

no GET, EOM, or 
PUT macro 
instruction referring 
to file Fi 

the following rules apply: 

BQg~ygfh~Q. rhe pur Fl macro instruction 
causes punching into the card made 
available by the GET Fl macro instruction. 

Qve£h~Q. The PUT F1 Macro instruction 
causes punching into the card that follows 
the one made available by th~ GET Fl nacro 
instruction, because the card made 
available cy the GET Fl macro instruction 
is already past the punch station when the 
pur Fi macro instruction is given. 
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rhis macro instruction ensures that all the 
information requirej to handle a file has 
been provided. 

For an input file to be processed in 
overlap mode, the OPEN macro instruction 
causes the first card to be read. Its 
contents is then available to be movej from 
the input area into the work area when the 
first GET for the file is encounLered. For 
an input file to be processed in 
non-overlap node, the function of che OPh~ 
macro instruction depends on the type of 
the file: 

1. ~or a simple file, the OPEN macro 
instruction makes the file available 
for processing. 

2. For a combined file, the OPEN macro 
instructi~n causes the first card to be 
read while this card is moved to the 
pre-punch station. 

The OPEN macro instruction must be 
issued before any other macro instruction 
regarjing the same file is given. The 
programmer must write a separate OPEN macro 
instruction for each file. 

Each OPEN macro instruction may have a 
name in the name field and must contain: 

1. OPEN in the operation field, and 

2. one and only one operatid indicating the 
file-to which this OPEcl macro 
instruction applies. 

FiJure 35 shows an OPEN macro 
instruction labelej NAME for a file called 
PAY. 

r------T----------T-----------------------l 
I Name IOperation IOperand I 
t------+-----~----t-----------------------~ 
I NAME IOPEN 'PAY I L ______ L __________ L _______________________ J 

Figure 35. OPEN Macro Instruction 

rhis macro instruction ensures proper 
handling of the file after all records have 
been processed. 

Specifically, the CLOSE macro 
instruction ensures: 

1. ~hat records remaining in the output 
area upon completion of processing are 
printed and/or punched out. 

2. that all processed data card3 rema1n1ng 
in the card feej path (not end-of-file 
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cards) are selected into the 
appropriate stackers. 

A CLOSE macro instruction must be given 
for each file after the processinJ of all 
records of the file has been completed. 
For input files, the CLOSE macro 
instruction is normally given in the user's 
end-of-file routine. A file may not be 
reopened by an JPEN macro instruction after 
it has been closed. 

Each CLOSE macro instruction may have a 
name in the name field and must contain: 

1. CLOSE in the operation field. 

2. One and only one operand indicating the 
file to which this CLOSE macro 
instruction applie~. 

Figure 36 sh~ws a CLOSE macro 
instruction for a file called DETL. 

r------T----------T-----------------------l 
I Name IOperation IOperand I 
t------+----------+-----------------------~ 
I NAME I CLOSE IDETL I L ______ 4 __________ 4 _______________________ J 

Figure 36. 2LOSE Macro Instruction 

The PRrov macro instruction can be used by 
the programmer to check for 
printer-overflow conditions. 

rhe PRTOV macro instruction consists of 
PRIOV in the operation field, follOwed by 
two or three operands of the form 

SYMB,m 

or 

S~MB,m,ROUT 

where SYME 

1\ 

ROUT 

is the symbolic name of the 
printer file, 

is 9 or 12 to specify w~ich 
carriage-tape channel 
indicator is to be checKed, 
and 

is the symbolic name of the 
user routine to be executed 
when an overflew occurs. 

rhe PRTOV macro instruction allows the 
programner t~ check for printer-overflow 
conjitions by testing whether a channel 9 
or channel 12 indicator has been set on: 

1. Before execution of the last (preced­
ing) PUT macro instruction referring to 
a printer with the standard carriage. 

o 

I 

c 
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2. Before the execution of the last pur 
macro instruction referring to a 
printer with the dual feed carriage 
when only the lower feed is usej. 

3. Before the execution of the 
next-to-last por macro instruction 
referring to a printer with the dual 
feed carriage when both feeds are used. 

However, if a skip has been performej or 
more than one line has been spaced after 
the last PUT nacro instruction (or after 
the next-to-Iast por macro instruction if 
the associated DIFSR statements contain 
PRINTUF and PRIN~LF) any punch that may be 
sensed in channel 9 or channel 12 is lost 
and cannot be determined by a PRTOV macro 
instruction. 

The program branches to the end-of-page 
routine if the tested indicator is on and 
the name of the routine has been specified 
as the third operand. In the end-of-pa~e 
routine, any IOCS macro instruction (except 
PRrOV) may be. issued, e.g. to print page 
totals and, upon a skip to channell, 
heading lines on the new page. At the end 
of the routine, control must be returned to 
the IOCS by branching to the address 
contained in register 14. 

If IOCS macro instructions are usej in 
the end-of-page routine, the contents of 
register 14 must be saved before these 
instructions are executed. 

If a third operand has not been 
specified in the PRTOV macro instruction, 
a~ automatic skip to channel 1 is performed 
when the tested indicator is on. 

The DTFSR file jefinition statement must 
have a PRINTOV=YES entry when a PRTOV macro 
instruction is issued for the file. 

Fi~ure 37 shows a PRTOV macro 
instruction referring to a file named PR~T 
and specifying that the program branches to 
the user routine named OVFL when a 
channel-9 punch is sensed in the carriage 
tape. 

r----~-T----------T-----------------------l 
I Name IOperation IOperand I 
~------+----------+-----------------------~ 
I NAME IPRTOV IPRNT,9,OVFL I 
l ______ L __________ 4 ____ ~-----------_------J 

Figure 37. PRTOV Macro Instruction 

The CNTRL macroinstruction can be used by 
the programmer to cause printer spacing, 
printer s~ipping, and card stacking to be 
performed in other than the normal manner. 
There are four different formats available 

for the CNTRL macro instruction: one for 
printer spacing, one for printer skipping, 
and two for card stacking. Ea~h of the 
four types is described separately in the 
following secti~ns. 

This macro instruction can be usej to 
specify immediate spacing and/or delayed 
spacing (space after print) of the printer 
carriage. 

rhe CNTRL macro instruction for spacing 
consists of CNTRL in the operation field 
followed by an ~perand of the form: 

where SYMB 

SP 

n 

n 

S~MB,SP,m,n 

is the name of the printer 
file 

s?ecifies spacin~ 

is the number of lines the 
form is to be spaced 
inmediately (m = 0, 1, 2, or 
3), and 

is the number of lines the 
f~rm is to be spacej after 
printing (n = 0, 1, 2, ~r 3). 

The programmer may omit either m or n. 
A name nay be assigned to each CNrRL nacro 
instruction. 

If a CNTRL macro instruction specifying 
delayed spacing is not given before tae 
next pur for the printer file, the printer 
carriage advances one space after the print 
operation is completed. When two CNrRL 
macro instructions specifying ielayed 
spacing are given before the next por for 
the printer file, the spacing specified in 
the second CNTRL macro instruction is 
effective (i.e., the second CNrRL macro 
instruction overrides the first). If 
delayed spacing and skipping are both 
specified before a PUT for the printer 
file, only the last specified operati~n 
wili be perfbrmed. 

Because ~f timing considerations, 
delayed spacing should be used whenever 
possible in order to increase system 
throughput. 

Figure ,38 shows a CNTRL macro 
instruction referring to a printer file 
named LIST and specifying that the form is 
to be spaced three lines immediately anj 
one line after printing. 
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r------T----------T-----------------------, 
I Name IOperation IOperand I 
~------+----------+-----------------------~ 
I NAME ICNrRL ILIST,SP,3,1 I L ______ ~ __________ ~ _______________________ J 

Figure 38. CNrRL Macro Instruction for 
Printer Spacing (Immediate and 
Delaye::1) 

Fi~ure 39 shows a CNTRL macro 
instruction referring to a printer file 
named LIsr and specifying that the form is 
to be spaced one line imnediately. 

r--~---T-------~--T---------------~-------, 
I Name IQperation IOperand I 
t------+----------t-----------------------~ 
I NAME ICNrRL ILIST,SP,l I L ______ ~ __________ L _______________________ J 

Figure 39. CNrRL Macro, Instruction for. 
Printer Spacing (Immediate) 

Similarly, Figtire 40 shows a CNIRL macro 
instruction specifying that 2 lines are to 
be spaced after printing only. ~ote that 
the omission of the operand m is indicated 
by a comma. 

r------r----------T-----------------------, 
I Name IQperation IOperand I 
~------+----------+-----------------------~ 
I NAME iCNrRL ILIST,SP,,2 I L ______ L __________ 4 _______________________ J 

Figure 40. CNrRL Macro Instruction for 
Printer Spacing (Delayed) 

CNTRL Macro Instruction for Printer §kiEEiQi---------------------------

rhis macro instruction can be usej to 
specify the channel of the carriage control 
tape to which the carriage tape is to be 
skipped inmediately and/or after the 
printing of a line. 

The CNTRL macro instruction for printer 
skipping consists of CNrRL in the operation 
field followed by an operand of the form: 

where SY:v1B 

SK 

m 

n 
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SYMB,SK,m,n 

is the name of the printer 
file, 

specifies skipping, 

is the number of the tape 
channel to which the carriage 
is to be skipped immediately 
(m = 1, 2, •.. ,12), and 

is the number of the tape 
channel to which the carriage 
is to be skipped after 
printing (n = 1, 2, ••• ,12), 

The programmer may omit either m or n. 
A name may be assigned to each CNrRL nacro 
instruction. 

Nhen two CNTRL macro instructions 
specifying delayed skipping are given 
before the next PU1 for the printer file, 
the skipping specified in the second :NrRL 
macro instruction is effective (i.e., tne 
second CNTRL macro instruction overrides 
the first). 

Because of timing considerations, 
delayed skipping should be used whenever 
possible in order to increase throu~hput. 

Figure 41 shows a CNTRL macro 
instruction referring -to a printer file 
called REPT and specifying that control is 
to be transferred immediately to channel 11 
of the printer tape-and to channel 12 after 
printing. 

r------T----------T---------------~-------, 
INane IOperation (Operand I 
t------+----------+-----------------------~ 
I NAME ICNTRL IREPT,SK,11,12 I L ______ ~ __________ ~ __________ ~ ____ - _______ J 

Figure 41. :NrRL Macro Instru~tion for 
Printer Skipping (Immediate and 
Delayed) 

~igure 42 shows an example of a CNrRL 
macro instruction referring to a file named 
UPDr and specifying that carriage control 
is to be transferred to channel 4 
immediately. 

r------T----------T-----------------------, 
INane IOperation IOperand I 
~------+----------+-----------------------f 
I NAME ICNTRL IUPDT,SK,4 I 
L ______ L __________ ~-----------------------J 

Figure 42. :N1RL Macro Instru~tion for 
Printer Skipping (Immediate) 

Figure 43 shows a CNTRL macro 
instruction referring to a file called NEw 
and specifying that carriage control is to 
be transferred to channel 7 after printing. 
Note that the omission of the operand m is 
iridicated by a comma. 

r------T----------T-----------------------, 
INane IOperation IOperand I 
t------+----------t-----------------------~ 
I NAME ICNTRL INEW,SK,,7 I L ____ ~_~ __________ ~ _______________________ J 

Figure 43. CNrRL Macro Instruction for 
Printer Skipping (Delayed) 

This nacro instruction applies only to 
multistacker devices. It specifies the 

o 

I 

c 



o 

o 

stacker into which cards of the file are to 
be selected. 

rwo formats of this macro instruction 
are available: one specifies the name of 
the file whose car~s are to be stacked; the 
other does not specify a file name. rhese 
two formats are described as Format I and 
Format II, respectively. 

FORMAT I. This format of the CN1RL macro 
Instruction specifies the file whose cards 
are to be stacked. 

This macro instruction consists of CNrRL 
in the operation field followed by an 
operand of the form: 

where SYMB 

ss 

n 

SYMB,SS,n 

is the name of the file whose 
cards are to be stacked 

identifies thi~ as a stack 
macro instruction, and 

is the number of the stacker 
into which the cards are to 
be selected. 

When two Format-I CNrRL macro 
instructions for stacking pertaining to the 
same file are given before a GET or PUT 
macro instruction for that file, the 
stacker selection specified in the second 
CNTRL macro instruction is effective (i.e., 
the second CNTRL macro instruction 
overrides the first). 

Figure 44 shows a CNTRL macro 
instruction specifying that a card of a 
file named DAY is to be stacked in stacker 
2 of the device handling this file. 

r------T----------T-----------------------, 
I Name IOperation IOperand I 
r------+----------+-----------------------1 
I NAME ICNrRL IDAY,SS,2 I L ______ ~ __________ ~ _______________________ J 

Figure 44. CNTRL Macro Instruction for 
stacking 

The following explains the relationship 
I between a given Format-I CNTRL macro 
instruction and the GET, PUT, or ECM macro 
instruction referring to the card to be 
selected. 

OVERLAP MODE. If the file is being 

Iprocessea-Iu-theoverlap mode, the Format-I 
CNTRL macro instruction must be the last 
macro instruction preceding the GET or PUT 
that refers to the card to be selected. 

In the exanple below, the CNTRL macro 
instruction sh~wn selects the card whose 

contents are transferred to or from the 
wor~ area by the GEr (or PUT) macro 
instruction. 

CN1RL AAAA,SS,n 

GET (or PUT)~~~~,XXXK 

no GET or PUT m~cro 
instruction referring 
to file AAA~ 

NONOVERLAP MODE. The CNTRL m~cro 
InstructIon nust be issued ~fter the GET 
macro instruction or before the pur macro 
instruction that moves the carl to be 
selected. 

In the coding se~uence below, the :NTRL 
macro instruction shown selects the card 
read by the GEr macro instruction. 

GET AAAA,xxxx 

CNTRL AAAA,SS,n 

no PUT, GET, or EJM 
macro instruction re­
ferring to file ~~~~ 

In the coding sequence below, the CNrRL 
macro instruction shown selects the c~rd 
moved by the pur macro instruction. 

CNTRL AAAA,SS,n 
no PUT, GET, or EJM 
macro instruction re­
ferring to file A~~~ 

PUT AAAA,xxxx 

This format of the :NTRL macro instruction 
can be used only for the stacking of cards 
fron files read and/or punched by the 2560 

IMFCM. Format II of the CNTRL macro 
instruction specifies the desired stacker 
but not the file whose cards are to be 
selected. 

rhis for~at of the CNTRL macro 
instruction consists of CNTRL in the 
operation field followed by an operand of 
the form: 

where SS 

,SS,n 

indicates that the CNrRL macro 
instruction is to be used for 
stacking, and 
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n is the number of the stacker 
into which the cards are to be 
selectej. 

A name may be assigned to each CNTRL 
macro instruction of this format. 

I When two Format-II CNTRL macro 
instructions for stacking are given before 
the stacker selection is performed, tne 
stacker selection specified in the second 
CNTRL macro instruction is effective (i.e., 
the seconj CNTRL macro instruction 
overrides the first). 

Figure 45 shows a CNTRL macro 
instruction specifying tnat cards are to be 
stacked into stacker 3 of the 2560 MFCM. 

r------r----------T-----------------------, 
I Name IOperation IOperand 1 
~------+----------+-----------------------~ 
I NAME ICNTRL I,SS,3 I L ______ ~ __________ 4 _______________________ J 

Figure ~5. CNTRL Macro Instruction for 
stacking (2560 MFCM) 

I The relationship between the Format-II 
CNTRL macro instruction and the GET, PUT, 
or EOM macro instruction referring to tne 
card to be stackej is the same as that 
described for the CRDPR macro instruction. 

The LOM (~eave Qverlap ~ode) macro 
instruction applies to combined files 
specified to be processed in the overlap 
mode. Tne processing of the file begins in 
nonoverlap mode after the next GET macro 
instruction for the specified file is 
executed. 

This makes it possible to read and punch 
into the same card of a combined file tnat 
is bein~ processed in the overlap mode. 

Eacn LOM macro instruction may have a 
name and must contain: 

1. LOM in the operation field. 

2. An operand specifying the name of the 
file to which the macro instruction 
applies. 

Figure 46 shows an eKample of an LOM 
macro instruction. 

r------T----------T-----------------------, 
I Name IOperation IOperand 1 
r---~--+----------+-----------------------~ 
1 NAME ILOM ITRAN 1 L ______ ~ __________ ~ _______________________ J 

Figure LJ6. LaM l"~acro Instruction 
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If an LOM macro instruction is ~iven for 
a particular file, all subsequent GET macro 
instructions for that file are perfornej in 
nonoverlap node until an EOM (~nter-
2ver lap-~ode) macro instruction is given .• 
(Refer to the section The EOM Macro 
Instruction for further-rnforffiation 
concerning-tne ase of the LaM with EOM.) 

The EOM (~nter-Qverlap-~ode) macro 
instruction applies only to combinej files 
for which a previous LOM macro instruction 
has been given. This macro instruction (1) 
causes the next card to te read into the 
read area, and (2) causes subsequent GET 
macro instructions addressing the same file 
to be performed in the overlap mode. The 
processing of the file in overlap mode 
begins immediately after the EOM is ~iven. 

Each EOM macro instruction may have a 
name and must contain: 

1. EOM in the operation fielj, and 

2. an operand specifying the name of tne 
file to which the macro instruction 
applies. 

Figure 47 shows an example of an EOM 
macro instruction. 

r------T----------T-----------------------, 
I Name IOperation loperand 1 
r------+----------+-----------------------~ 
I NAME IEOM IUPDT 1 L ______ L __________ ~ ______________________ ~J 

Figure 47. EOM Macro Instruction 

EE2~~~~~~~g_£onsiderations - LOM and EOM 
~~£fQ_f~~~ru£t~~g2 

A card that belongs to a combined file can 
be read and then punched only if the card 
is read by a GEr macro instruction in 
non-overlap node. There are three possible 
ways to cause the GET to operate in 
non-overlap node during this operation 
(reading and punching of the same card): 

1. Provide an OVERLAP=NO detail entrr for 
the file. In this case, the laCS 
generates GET and PU~ routines for this 
file that operate in nonoverlap mode. 

2. Do not provide an OVERLAP=NO jetaii 
entry for the file. Then in the source 
program give an LOM macro instruction 
between the OPEN and the first GEr 
macro instruction for the file. In 
this case, GET and PUT routines taat 
operate in the overlap moje are 
generated for the file. However, all 
GET macro instructions for the file 
operate in nonoverlap mode. 

o 

,1'~'~'\ 

"\....,.1;' 

c 



o 3. Do not provide an OVERLAP=NO detail 
entry for the file. Ihen, in the 
source program, precede each G~r nacro 
instruction with an LOM macro 
instruction and follod each GEl dith a 
test to determine if a punching 
operation is to be performed on this 
card. If not, operation of this file 
can be changed back to the overlap mode 
by an EO~ macro instruction. 

rhe first method result~ in a decrease 
of program speed. 

The second method is the most 
satisfactory solution when nearly every 
card of a file must be both read and 
puncned. The program speed does not 
decrease as much as with the first method 
because the POT routines will operate in 
the overlap mode. 

The third method is usually the most 
satisfactory solution when only a fed 
specified cards in a combined file must be 
Doth read and punched. Nhen this method is 
used, each card is ~ead in the nonoverlap 
mode and thus can be subsequently punched. 
However, when punching is not to be 
performed, the prog~am immediately begin6 
operation in the overlap mode. ihis third 
method requires some additional main 
storage positions for the extra LO~ and EOM 
macro instructions, but it results in a 
program that runs at nearly the same speed 
as a program operating entirely in the 
overlap mode. This programming method is 
illustrated in tne sample program coding 
shown in Figure 63 (Appendix 0). 

This macro instruction can be used only if 
the user has a 2560 Multi-Function Card 
Machine equipped with the Card Print 
Feature. 

The CROPR macro instruction moves 
information to be printed on a card from 
the work area to the card print area 
specified as the third operand of this 
macro instruction. For each line to be 
printed, the progra~mer must write one 
CRDPR macro instruction. If two CROPR 
macro instructions are given for the same 
line, only the last one will be executed. 

Because the CROPR macro ~nstruction does 
not refer to a specific file, it does not 
have a file-name operand. The absence of 
this operand is indicated by a comma 
(Figure ~8). The second operand is the 
name of the work a~ea, and the third 
operand is the name of the card print area. 
A name may be assigned to a CRDPR macro 
instruction. 

Execution of a CRDP~ macro instruction 
does not immediately result in printi~g on 
the card. Printing occurs when the c~rd on 
which printing will take place is moved 
into and through the print station by the 
execution of a following GET, PUT, or ~OM 
macro instruction. At that time, all 
specified print lines for a particular card 
are printed simultaneously. 

All lines are printed each time a card 
print operation is performed. It is not 
possible to print only with print head 1 
during one p~int operation and then print 
with print heads 1 and 2 during another 
print operation. rherefore it is possible 
not to print any data with one of the ~rint 
heads ny simply not ~ntering any data into 
its respective print area or, if processing 
was performed i~ the area, by clearin~ the 
area before printing takes place. 

Figure 48 sh~ws an example of a CROPR 
macro instructi~n. This macro instruction 
moves a line of information from the work 
area named WORK into the print area named 
TorL. 

r------T----------T-----------------------, 
I Name IOperation IOperand I 
~------+----------+-----------------------~ 
I NAME ICROPR I,WORK,TOrLI l ______ ~ __________ ~ _______________________ j 

Figure 48. 2ROPR Macro Instruction 

~s stated p~eviously, the CROPR macro 
instruction does not address a particular 
file. rherefore the card on which printing 
will take place must be moved into and 
through the print station by a GEr, PO~, or 
EOM macro instruction. The programmer can 
determine, f~om the following three 
explanations, the sequence of SET, por, or 
EOM instructions required for his 
application. 

If the card on which printing will ta~e 
place is punched by a PUT macro 
instruction, the CRDPR macro instruction 
must be given before any subse~uent POT, 
GET, or EOM macro instructions addressing 
an MFCM file. 3ee the following coding 
sequence. 

pur (or SET) F1,xxxx 

CRDPR ,xxxx,cardprint 

no purs, GErs or 
EOMs referripg to 
MFCM files. 
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If the card on which printing will taKe 
place is punched by a PUT macro 
instructiqn, then the CRDPR macro 
instruction must be given prior to any 
other GET, pur, or EOM macro instruction 
that addresses an MFCM file. See the 
following coding sequence. 

PUT Fl,xxxx 

CRDPK ,xxxx,cardprint 

no PUTs, GEr3, or 
EOMs referring to 
MFC~ files. 

There is one exception to the above 
case. 

A GET Fi m~cro instruction may be 
inserted between the pur F1 and the CRDPK 
macro instructions. See the following 
codin:1' sequence. 

PUT Fl,xxxx 

GET Fl,xxxx 

CRDPK ,xxxx,cardprint 

no PUTs, GBTs, or 
EOMs referring to 
MFC\Il files. 

no PUTs, GETs, or 
EOMs referring to 
MFCYl files. 

If the card on which printing will take 
place is read by a GET macro instruction 
referring to a file named Fl, then another 
GET Fl, EOM Fl, or pur Fl macro instruction 
must be given before the CRDPR macro 
instruction. See the following coding 
sequence. 
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GET Fl,xxxx 

GET (or PUT or EOM) 
Fl,xxxx 

CRDPR ,xxxx,cardprint 

any combination of 
macro instructions 
referring to File 2. 

no PUTs, GErS, and 
EOMs referring to 

-MFCM files. 

CAurION: Whe~ a CRDPR macro instructio~ is executed, the data that is contained in the 
specified work area is moved into the 
specified card ?rint area. If the co~tents 
of the card that is made available by the 
first GEr (refer to the above example) is 
to be printed o~ the sane card, the work 
area specified in the second GEr macro 
instruction nust not be the same as t~e one 
specified in the first GET macro 
instruction. s?ecifying the same work area 
in both GET macro instructions causes the 
contents of the card that is read by the 
second GET to be card-printed on the card 
that is read by the first GET. 

The W~IrC macro instruction causes the 
problem program to wait for the completion 
of all pendi~g input/output operations 
before the next sequential instructio~ is 
executed. rhis macro instruction enables 
the programmer to establish uniform 
operating co~ditions for all card and 
printer input/oatput devices that are used 
in the progran. 

Figure 49 shows an example of a W~IT: 
macro instruction. WAITC macro 
instructions mayor may not have a name. 
Since this macro instruction neither refers 
to a particular file nor requests a 
particular control function,_ an operand is 
not required. 

r------T----------r-----------------------, 
I Name IOperation IOperand I 
r------+----------+-----------------------~ 
I [NA~E]IW~IT: I I l ______ ~ __________ L _______________________ J 

Figure 49. Exanple of a WAITC Macro 
Inst ruction 

In a program using the IJCS, a W~ITC 
macro instruction must be issued if o~e of 
the followi~g conditions exist: 

o 

o 



o 

o 

o 

1. A pro~rammed stop is required to permit 
an error card to be replaced in a file 
whose car1s are to be read in overlap 
mode. 

2. A programned stop is required to permit 
an error card to be replaced in a file 
whose cards are to be read on the IB~ 
2560 in nonoverlap mode and a file in 
the other feed of the IBM 2560 is to be 
processed in overlap mode. 

Except for the condition 2, above, a 
WAITC macro instruction need not be issued 
to permit the replacement of ~n error car1 
if the cards of the file are to be read in 
nonoverlap mode. 

A GEE macro iastruction that refers to a 
card file mayor may not immediately 
initiate a read operation. Ihis depends on 
the operating condition of the input/output 
device involved. If the initiation of the 
input/output operation is del~yed, the IuCS 
places the device request into a waiting 
list. The IJ:S handles the device re~uests 
in tnis w~iting list and executes the 
appropriate input/output operations as the 
requested input/output devices become 
available. 

When a GET macro instruction is issued, 
the laCS makes the 1esired card record 
available to the problem program in the 
specified work area. If the problem 
program deternines that this record 
contains ~n error, the programmer may want 
to provide a stop (~PR iastruction) to 
enable the operator to (1) remove and 
correct the error card, (2) return it to 
the hopper, and (3) resume normal system 
operation. 

The programmer has no means to determine 
the status of the waiting list at the time 
the error is detected. Moreover, he is not 
able to determine the exact position of the 
error card in the input/output device. 
Therefore, the stan1ard restart procedures 
cannot be applied. 

Before he issues the ~PR instruction, 
the pro~r~mmer must issue a wAITC macro 
instruction to (1) establish uniform 
operating con1itions for all card (an1 
printer) input/output devices and (2) 
determine the exact position of the error 
card. 

After the execution of the WAITC macro 
instruction, the waiting list contains no 
pending input/output device requests, 
except those for card pr~nting. The error 
card (to be fed as the first card on 
restart) is determined by the number of 

cards that have to be returnej to t3e input 
deck after the nonprocess runout. rhe 
number of c~rds to be returnej to the input 
deck depends on the input/output device 
used and, ia case of ~n MFCM file, on the 
mode of operation. For details, refer to 
Figure 50, which is a summ~ry of the ~alt 
and restart information. 

DUMMY GEr M~:RO INsrRUCTIONS: To ensure 
pro~er-program-functIons-on-restart, i.e., 
resume processing with the record fron the 
corrected card, the progr~mmer must issue 
either one or two dummy GET macro 
instructions as shown in Figure 50. 

For the explanation below, pro~essin~ in 
the ov~rlap node is assuroed, unless it is 
stated that the information applies to 
files that are ?rocessed in nonoverlap 
mode. 

~fter the execution of a WAITC macro 
instruction, the contents of the card 
following the error card is alreajy in the 
input/output area. Therefore, the first 
GEr macro instruction that is encountered 
after restart moves the record from the 
card following the error card into the work 
area. To make sure that the contents of 
the corrected error card has been moved 
into the work area before normal processing 
is resuned, the first 3ET m~cro instruction 
encountered after restart must be a dumny 
GEr, i.e., no processing must be perforned 
on the record moved into the work area by 
means of this 3ET macro instru~tiorr. If an 
IB~ 2501 is used to read the cards of a 
file aad two in?ut/output are~s have been 
defined for this file, two dummy GEr nacro 
instructions are required. 

If an IBM 2560 MFCM is usej to pro~ess 
two input and/or combined files in one 
program, an error card in one file requires 
one dummy GET macro instruction on restart 
for each of the files with one ex~eption: 
Only one dummy 3ET macro instruction is 
·required for the file that ~ontains t3e 
error card if (1) the cards of the other 
(nonerror) file are read in nonoverlap node 
and (2) no GET has yet been given for the 
file. rhe programmer must provide a switch 
to determine whether or not a GET has 
alrea1y been executed for the non-error 
file. rhis is illustrated in the codin~ 
example shown in Figure 51. 

A GET macro instruction for a file that 
is to be processed in overl~p mode may be 
preceded by a CNTRL macro instruction 

'referring to the same file. If this GET 
macro instruction detects an error card, 
the programner nust do either of the 
following in his restart routine: 
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1. Repeat the :NrRL macro instruction 
after the dummy GET macro instruction 
for the file in his restart routine. 

2. Branch to the CNTRL macro instruction 
precejing the GET macro instruction 
that detected the error card. 

Similar rules apply if two files are 
processed on the IBM 2560 MFCM in one 
program. Any file-dependent CNTRL macro 
instruction that precedes the last GEr 
macro instruction in either file must be 
repeated after the dummy GET macro 
instruction for the file and before 
resumin~ normal processin~. A preceding 

file-independent CNTRL macro instruction 
(no file nane specified) need be repeated 
only once. 

Figure 50 is provided to facilitate the 
programming of restart routines and to 
furnish card-handling information t~at is 
not convered in the Model 20 IJCS Operating 
Procedures. rhe programmer must inform the 
operator of the number of cards to be 
returned to and placed in front of the 
remaining cards of the input deck. Any 
runout cards that are not to be returned to 
the input deck must be placed into the 
proper stacker manually. 

r---------T--------------------------------T---------T------------T---------------------, 
I I I I I Number of Cards to be I 
I' I I ,returned I 
I I I I ~----------T----------1 
I I/O I I WAITC I L~umber of I 'Non-error I 
I Device I Mode of Operation Irequired IDummy GETs IError FeedlFeed I 
~---------t--------------------------------+---------f------------+----------+----------1 
12501 1 L~onoverlap I ,~o 1 0 1 2 I I 
~---------+--------------------------------t---------t------------t----------+----------1 
I 10verlap with one I/O area I Yes I 1 I 3 I I 
1 r------------------~-------------+---------+------------+----------t----------i 
, 10verlap Nith two I/O areas ,Yes I 2 1 4 1 I 
~---------+--------------------------------t---------+------------t----------+----------1 
,2560 I Nonoverlap 1 r~o* I 0 I 3 I 3 I 
IFeed 1 t--------------------------------+---------+------------+----------t----------1 
I I Overlap I Yes** I 1 I 4 I 3 I 
~---------+--------------------------------t---------+------------+----------t----------1 
I 2560 I Nonoverlap I No* I 0 I 2 I 2 I 
IFeed 2 r--------------------------------+---------+------------+----------t----------1 
I I Overlap I Yes** I 1 I 3 I 2 I 
~---------+--------------------------------t---------+------------t----------t----------1 
I 2520 I Nonoverlap I iJO I 0 I 2 1 I 
, r--------------------------------+---------f------------+----------t----------1 
I 10veriap 1 Yes 1 1 I 3 1 I 
~---------+--------------------------------t---------t------------t----------+----------1 
I *WAITC macro instruction is required if a file in the other feed is processed in I 
I overlap mode. 1 
1**Only required for the file containing the error card. A dummy GET is required for I 
I both files. 1 L _____________________________________ ----------------__________________________________ J 

Figure 50. Programming with the WAITC ~acro Instruction -- dalt and Restart Information 

An IJCS provided halt (due to a machine 
check) may occur during or immediately 
after the user-programmed restart routine 
and the number of cards in the input/output 
device may be less than stated in the 
appropriate standard procedure as described 
in the SRL publication r~~_§y~te~/3~Q_~2Q~1 
~~£~f~~rogf~mmi~I_Su22Q!£_rn2~£LQ~£2~~ 
£ontrQl Sl~!~~_QQ~~~£inl_Proc~Qur~~, Order 
No. GC26-3803. In this case, only those 
cards must be stacked manually which Nere 
in the card feed of the input/output device 
at tne time the halt occurred and Ilhich do 
not have to be returned into the respective 
hopper. 
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The coding example in Figure 51 
illustrates programming with the wAIT: 
macro instruction. The example includes a 
simplified restart routine. For the 
purpose of this coding example, the 
following is assumed: 

1. Two files (AAA and BBB) have been 
defined to be read in the two feeds of 
the IBM 2560 MFCM, 

2. File AA~ is to be processej in the 
overlap mode and the cards of this file 
are to be fed from hopper 1 of 2560 
MFCM. This file may be an input or a 
combined file. 

3. File BEB is an input file whose cards 

o 

o 



o 

o 

0 

are to be read in nonoverlap moje. 
4. Any c~rd of file AAA that does not have 

a 1-punch in column 1 is an error card 
and must be replaced. 

Only tnose instructions th~t illustrate 
programming with the NAITC macro 
instruction are sh::>wn in figure 51. These 
instructions are ijentified ny sequence 
numbers in parentheses in the rightmost 
column of Figure 51. lhe sequence numcers 
are used as a reference in the explan~tions 
below. 

If a c~rd ::>f file AAA does not contain a 
l-punch in column 1, the branch to NERR (7) 
is not perfor~ed and the program executes 
the wAITC macro instruction (S) that 
precedes an rlPR instruction (9). On 
restart, the program executes either one or 
two dummy GEl macro instructions. Jnly one 
lummy GET macro instruction for file AAA 
(10) is eKecuted if no GET macro 
instruction has yet been executed for file 
BBB. In tnis case, the branch instruction 
named SW (11) is executed and the second 
dummy GET macro instruction (12) is 
bypassed. Control is returned to the 
problem progr~m by a branch to REPT to 
repeat the c~rRL macro instruction 
preceding the GEL macro instruction that 
caused the error card to be detected. 

If a GET macro instruction has already 
been executed for the file BBB at the time 
the error carj is detected, the branch 
instruction named SW {11) is not executed 
because it has been changed to a 
rio-operation (BC O) instruction by me~ns of 
the ~VI instruction (2) follo~ing the GET 
macro instruction (1) for the file BBB. 
rhe C~TRL macro instruction for file BBB 
(3) is only effective when no error c~rd is 
detected. If an error card was detected, 
four cards would have to be returned for 
file AAA ~nd two cards for file BBB 

If the cards of the file BBB were to be 
read in overlap mode, instructions (2) and 
(11) Nould have to be omitted. 

r--------T------T-------------------r-----' 
I I Opera- I I Instr I 
INane Iti::>n I Operand ISqncel 
t--------+------+-------------------t-----~ 
I I . I 

REPT 

Sw 

BPSS 
INERR 
I 
I 

I . I 
I . I 
~GEr BBB,wRK2 (1) I 

MVI SW+1,X' 00' (2) I 
I 
I 
I 

CNTRL BBB, SS, 4 (3) I 

CNrRL 
GEr 
CLI 
EC 
WAITC 
HPR 
GET 
EC 
GET 
CNrRL 
BC 

AAA,SS,2 
AAA,WRK1 
WRK1,C'1' 
S,NER£{ 

X'FFF',O 
AAA,WRKl 
15,BPSS 
BBB,WRKl 
BEB,S3,4 
15, REPI 

(4) 
(5) 
(6) 
(7) 

(B) 

( 9) 

(10) 
( 11) 

(12) 
(13) 
(l~) 

L ________ ~ ______ L ___________________ L ____ _ 

Figure 51. Coding Example --Programning 
with the WAITC Macro 
Inst ruction 

If the cards of a comtined file are also, 
to be card-9rinted and this file is to be 
processed in nonoverlap mode, the following 
must be considered by the programmer. 

Unless successive cards are to be read 
which are not t::> be punched, ~ GEr ma~ro 
instruction for a card does not initiate 
card novement. Card movement is initiated 
by the PUT macro instruction for the 
preceding card. rherefore, the proJr~mmer 
must issue a dummy GET macro instruction 
prior to the wAITe macro instruction to 
ensure that the desired card-print 
operation f::>r the card preceding the error 
card is properly executed. Ihis is further 
explained in the coding ex~mple shown in 
Figure 52. 

., 

The coding example in Figure 52 is based 
on the assumption that~ 

1. The first c~rd of the file CMBF has 
already been read. 

2. Data is to be punched into all input 
cards. 

3. All cards without a l-punch in colunn 1 
are error cards and must be replaced by 
the operator. 
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r--------T------T-------------------T-----' 
I IOpera-1 IInstrl 
I Name Ition I Operand ISqncel 
~--------+------+-------------------+-----~ 
I I I 
I I I 
I I I 
I REPT GE'T I CMBF, WRKC (1) I 
I CLI IWRKC,C'l' (2) I 
I BC 18.NERR (3) I 
I GET I CMBF, WRKe (4) I 
I WAIrc I (5) I 
I HPt{ I x' FFF ' ,0 (6) I 
I BC 115,REPT (7) I 
INERR I I 
I I I 
I I I 
I PUi' ICMBF,WRKC (8) I 
I CRDPR I (9) I 
I BC 115,REPI (10) I 
I' I 
I I I L ________ ~ ______ ~ ___________________ ~ _____ J 

Figure 52, Coding Example -- Programming 
with the WAITC Macro 
Instruction Involving Card 
printing 
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The sequence nU,mbers shown in the 
rightnost c~lumn of Figure 52 are usej as 
references in the explanations below. 

If the card that is made available b~ 
the nornal 3Er, (1) is not an error card, 
the next PUT for the same file (8) causes 
the preceding card to be printe1 on. If 
the card made available ty the normal GET 
is an error car1, the dummy GET (4) causes 
the error card to be moved past the punch 
station and the card precedin~ the error 
carj is properly card~printed. On restart, 
the corrected error card is read by means 
of the normal JET (1), punchej by means of 
the subsequent PUT (8), and card-printed at 
the tine this PUT macro instru~tion is 
executed for the following card. 

rhe programming considerations that 
apply to card-printing, apply also to 
stacker-select CNTRL macro instructions 
without having a file name as the first 
operand. 

o 
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Appendix A. Approximate Main Storage 

Requirements of the IOCS Routines 

The basic main storage requirement for all 
programs using the IOCS is 270 bytes. 
Additional main ~t~rage requirements depend 
on the Ioes features chosen and the 
input/output devices used. ~hese 
requirements are listed in Figures 53 
throu~h 55. The values shown in these 
charts can be used to calculate the 
approximate main storage requirements of 
the IOCS object program routines. 

r----------T------------------T-----------, 
I I I ~iain I 
I I I Storage I 
I Device IModel of Operation I Requirement I 
~----------+------------------+-----------f 
I I I I 
IBasic Rou-I I 270 I 
I tines I I I 
~----------+------------------+-----------1 
I Istandard Carriage I 320 I 
I Printer t------------------t-----------~ 
I 12203 with I 680 I 
I IDual-Feed Carriage I I 
t----------+------------------+--------~--~ 
I IM~dels ~1 and A2 I 110 I 
I I nonoverlap I I 
I t------------------+-----------~ 
12501 Card IM~del ~1 or ~3 I 160 I 
I Reader I over lap I I 
I t------------------t-----------~ 
I IM~del ~2 I 220 I 
I loverlap I I 
~----------+------------------+-----------f 
12520 Card Inonoverla~ I 100 I 
I Punch t------------------+-----------~ 
I I overla~ I 150 I 
~----------t------------------t-----------1 
12520 Card loverla~ I 750 I 
IRead punchlc~mbined I I 
~----------+------------------+-----------~ 
I IIf only one file I 950 I 
I lis used (combined I I 
I I wi thout card I I 
I Iprint) I I 
12560 MFCM r------------------+-----------1 
I IIf two files are I 1470 I· 
I lused (combined I I 
I Iwithcard print) I I 
r----------+------------------+-----------1 
11442, I·nonoverlap I 100 I 
IModel 5, t------------------t-----------~ 
lor 8 I overla~ I 150 I 
ICard Punch I I I L __________ ~ __________________ ~ ___________ J 

Figure 53. A~proximate IOCS Main Storage 
Requirements (in bytes) of the 
Routines for the Different 
Input/Out~ut Devices 

r-------T---------------------------------, 
I I Main Storage Requirements I 
I r-----T---------------------T-----1 
I Program I I For Each File I I 
IFeatureIBasic~-----T---------------~~or I 
I I 1 Exit 1 No 1 Each I 
I I IEntrylExit Entry IFieldl 
~-------t-----t-----t---------------t-----1 
I I I 1 MF eM, 2 520 : I 1 
I I I 1 I 1 
I RFORMTn 1 1 1 36 1 1 
Idetail I 140*1 14 r---------------~ 4 I 
1 en try 1 1 1 2 501 : 1 1 
1 1 1 1 1 1 
1 1 1 1 24 1 1 
~-------+-----t-----+---------------1 1 
1 1 1 1 MF eM, 2 52 0 : 1 I 
I PFORM1n I I 1 1 1 
Idetail I 90*118 1 40 1 1 
lentry I I I 1 1 
~-------t-----t-----+---------------~ 1 
1 1 I I 1 
1 SEQNCE 1 124 bytes plus length I I 
I detail I lof sequence field 1 1 
1 entry 1 1 1 1 l _______ ~ _____ ~_~ ___ ~---------------L-----J 

*140 bytes are required for the joint use 
of R~ORMTn and PFORMfn detail entries. 

Figure 54. Approximate Main Storage 
Requirements (in bytes) oE 
~dditional IOeS Features 

r---------------------T-------------------, 
1 IMain Stora3e 1 
1 Macro Instruction 1 Requirement 1 
r---------------------t-------------------~ 
1 GET 1 6 I 

~---------------------+-------------------1 
I PUT 1 6 1 

t---------------------t-------------------~ 
1 OPEN' I 6 1 

~---------------------t-------------------~ 
1 CLOSE 1 4 1 
t---------------------+-------------------~ 
I CRDPR I 8 1 
~---------------------+-------------------~ 
I eNTRL I 6 1 
t---------------------t-------------------~ 
I LOM 1 4 1 

~---------------------+-------------------1 
I EOM I 4 1 
r---------------------t-------------------1 
1 PR~OV 1 8 1 
~---------------------+-------------------~ 
I W~IT: 1 4 I L _____________________ ~ ___________________ J 

Figure 55. Main storage Requirements (in 
bytes) of Each Macro 
Inst ruction 
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Appendix B. Approximate Average Times Required 

for Generation and Execution of the IOCS Routines 

Figures 55 anj 57 show the approximate 
average times (in milliseconds) requirej 
for the execution of the various Ioes 
features and macro instructions. Bigure 54 
shows the approximate times requirej for 

generation of the IJCS symbolic programs. 
The generation time depends on (1) th2 
device used to punch the IJCS symbolic 
decK, and (2) the machine configuration 
defined by the jefinition statements. 

r--------------------T----------T-----------T-------------------r-----------------------, 
, "I GE1 , POI I 
, 'IMode of r-------------------t-----------------------~ 
, Device 'File Type 'Operation' ~ime Required 1 Time Requirej 1 
r--------------------t----------t-----------t-------------------t-----------------------~ 
11403 Printer 1 simple ,stanjard 1 1 12 1 
, 1 1 carriage I , 1 
~--------------------t----------t-----------t-------------------t-----------------------~ 
1 'Istanjard , ,16, 
12203 Printer , 1 carriage 1 , , 
, I simple ~-----------t-------------------t-----------------------~ 
I VI od e 1 7\ 1 , , j ua 1-fee j I I 15 * * , 
I I I car r i ag e I I I 
~--------------------t----------t-----------t-------------------t-----------------------~ 
I I I s ta njard I I 24 I 
122 03 Printer I I carriage I I I 
I ,simple ~-----------t-------------------t-----------------------~ 
1 M oj e I 7\ 2 I , d ua 1-fee j I I 2 2 . 5 I 
, I 1 car r i ag e I I I 
~--------------------t----------t-----------t-------------------t-----------------------~ 
12501 Card Reader, I simple Inonoverlap I 9 plus read time , I 
IModels A1 anj 7\2 I I I I I 
~--------------------t----------t-----------t-------------------t-----------------------~ 
12501 Card Reader, , simple lover lap , 12, I 
1 Mode I Alii I I I 
r---------------------t----------t-----------t-------------------t-----------------------~ 
12501 Card Reader, I simple 1 over lap I 10 I 1 
I Model A2 I I I 1 I 
r--------------------t----------t-----------t-------------------t-----------------------~ 
12520 Card Punch I I nonoverl.ap I 110 plus punch time I 
1 Isimple r-----------t-------------------+-----------------------~ 
I 1 I overlap I . --- 1 11 I 
~--------------------t----------t-----------t-------------------t-----------------------~ 
11442 Card Punch, I I nonoverlap I 18 plus punch time I 
IModel 5 Isimple ~-----------+-------------------+-----------------------~ 
1 I 1 overlap I 1 9 I 
~--------------------t----------t-----------t-------------------+-----------------------~ 
12520 Card Read 1 Inonoverlap I 12 plus read time 114 plus punch feed timel 
I Isimple ~-----------+-------------------t-----------------------~ 
I Punch I loverlap I 13 I 15 1 
I r----------t-----------t-------------------t-----------------------~ 
I 1 'nonoverlap I 15 plus read time 120 plus punch time*t 1 
I I combined r-----------+-------------------t-----------------------~ 
I I I overlap I 18 1 24* I 
r--------------------t----------t-----------t-------------------t-----------------------~ 
I I I I 118 plus punch feed , 
12560 lvmlti-i;'unction I I nonoverlap I 18 plus read tine I time. I 
I I simple ~-----------t-------------------t-----------------------~ 
I Card :v:lachine I loverlap I 20 I 20 1 
I r----------t-----------t-------------------t-----------------------~ 
IIVJodel 7\1 I 1 I 128 pI us punch time I 
I I Inonoverlap I 19 plus read time Iplus read time*t 1 
I I combined r-----------+------------~------t-----------------------~ 
I I I overlap I 20 1 28* 1 l ____________________ L __________ L ___________ L ___________________ L _______________________ J 

Figure 56. Approximate ~verage ~imes Required by the GEl and PUT Macro Instructions, 
Part 1 of 2 
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r--------------------T----------T-----------T-------------------T-----------------------, 
I I 1 I GET I pur 1 
I I IMode of ~-------------------t-----------------------~ 
I Device IFile Type IOperation 1 rime Required I Time Required 1 
~--------------------t----------+-----------+--~----------------+-----------------------~ 
12560 Multi-Bunction 1 Inonoverlap I 27 plus read tine 127 plus punch time 1 
I Isinple ~-----------t-------------------t-----------------------~ 
I 1 love rIa p I 30 I 30 I 
ICard Machine ~----------t-----------+-------------------+-----------------------~ 
I 1 Inonoverlap I 28.5 plus read 142 plus punch time I 
I I I I time I 1 
IModel A2 Icombined t-----------+-------------------+-----------------------1 
I I I overlap I 30 I 42 I L ____________________ L ____ ~ _____ L ___________ L ___________________ L _______________________ J 

*PUT macros for combined files contain a punch and a read command. 
**Value assuming alternate lONer and apper carriage print Jperations. 
tlf a GET follows a PUT for a combined file in nonoverlap mode, the GET and the 
pur instructions require 28 msec plas punch time for 2520 and 35 msec plus punch 
and read time for 2560. 

Figure 56. Approximate Average rimes Required by the GET and pur Macro Instructions, 
Part 2 Jf 2 

r---------------T-------------------------, 
I Imsec per 10-Character I 
I IField to be Checked I 
1 t-----T-----T-----T-------~ 
I Pro3 ram I Subm. I Subm. I Subrn. I I 
I FeatUre I 2 13 or I 5 I I 
I I 14 1 I I 
~---------------+-----+~----+-----t-------~ 
ISEQNCE I I I I I 
I detail I 1.501 2.201 1.351 I 
I entry I I I I I 
t-------T------~+-----+-----+----~t-------~ 
I I I 5.001 7.501 4.50lminimuml 
IRFORMTnlnumericI13.00119.50111.70Imal{imuml 
Idetail ~-------+-----+-----t-----t-------~ 
I entry I blank I 4.001 6.001 3.601 I 
r-------L-------+-----+----~+-----+-------1 
IPFORMTn I I I I 1 
I :i e t ai 1 I 4 • 00 I 6. 00 I 3 • 60 I I 
I entry I I I I' I L _______________ L _____ L _____ L _____ L _______ J 

eFigure 5? Approximate Average Times 
Required by the laCS FeatUres 

r---------------------r-------------------, 
I Uni t (s) I I 
I Used fJr I Time Required I 
I Generation I for Generation I 
~---------------------+-------------------1 
I 2501 Card Reader I 4 to 6 minutes I 
1 lYlOdel A1, and I I 
I 2520 Card Punch I I 
I Model A2 I I 
t---------------------+-------------------~ 
I 2560 MFCM Model A1 I 6 to 12 minutes I 
~---------------------t-------------------1 
I 2560 MFCM Model A2 I 9 to 18 minutes I L _____________________ .1. ___________________ 'J 

Figure 58. Approximate Time Required fJr 
3eneration of Symbolic laCS 
Routines 
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Appendix C. Programming of User Routines 

A user routine may be reqaired in the main 
source program if certain checking 
functions (SEQNCE, RFORMT, or PFOR~r) are 
desired. when the branch to a user routine 
occurs, the IJCS will automatically store 
the main program reentry address in general 
register 14. The routine must provide the 
linkaJe back to. the main program. 

If the user roatine contains any macro 
instruction (all macro instructions are 
permitted), the contents of register 14 
should be saved before this macro 
instruction is executed. If this is not 
done, during execution of the macro 
instruction in the user routine the reentry 
address is lost. 

If a PUT macro instruction is given that 
refers to a combined file and the proJram 
proceeds to the PFORMTn error routine 
(user'-s exit), a subsequent GET macro 
instruction will place the contents of the 
card containing che PFORMT error into the 
work area. If this 3ET ~acro instruction 
is in nonoverlap mode, it is possinle to 
punch this card by means of an additional 
PUT macro instruction. 

USE uF BASE REGISrERS 

Base register 15 is reserved for IOCS 
interrupt and macro routines. It must not 
be used by the proJramrneri not even if he 
saves its contents between two macro 
instructions. 

Base register 14 is also used by the 
IOC~ for all nacro instructions. The 
programmer may use register 14 but does not 
have to save and restore its content3. 
nowever, the contents of the register will 
be changed during the execution of each 
macro instruction. 

Wnen an IOCS-controlled brancn to a 
user-written routine (PFXIT, RFXlr, or 
SQXIT) occurs and the user desires to issue 
an IOCS macro instruction in his routine, 
he must save the contents of register 14 
before the 10CS macro instruction is 
executed. He must restore the contents of 
register 14 to their oriJinal valae before 
he returns control to the IOCS. 

LANGDAGE COMP~TIBILIrY 

Model 20 IOC~ is closely patterned after 
the basic Programming Sapport and Basic 
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operating Systen 8K Input/Jutput Control 
Systens. Since the Model 20 IOCS is 
designed to support input/output devices 
that are uni~ue to the Model 20 and achieve 
optimum performance of all devices, some 
macro instructions and OTFSR entries are 
not identical to those of the other 
systens. Users who anticipate transition 
from Model 20 to other models of System/360 
should therefore be aware that prograns 
using the Model 20' laCS require 
modification prior to generation by t~e 
other systems. 

PROGRAMMING ERRJRS 

Programming errors can only be detected 
during phases 1 and 2 of a generation, that 
is, when the contents of the crL card and 
the definition cards are read, loaded into 
main storage, and checked. 

~ programming error prevents the IJCS to 
generate the specified routines and to 
punch or print a diagnostic message. If a 
printer is not ased during the generation 
run, the diagnostic messages -- if any -­
are punched into columns 1 through 10 of 
the incorrect definition cards, or into 
blank cards if the message refers to nore 
than one definition card. 

Programming errors always cause a 
machine halt at the end of phase 3 of a 
generation, that is, when the checkin~ of 
the definition statements has been 
completed. No ?rogramming-error halts can 
occur during the execution of phases 1 and 
2 of a generation run. 

f~~r~Q~: If the programmer uses a macro 
instruction for which no IOCS routine has 
been generated due to a missinJ orFSR 
detail entry, no diagnostic message is 
produced during the generation run. 
Example: The programmer has not included a 
co~rROL=YES detail entry in the orFSR 
statement for a file and the program 
contains a CNrRL macro instruction 
referring to this file. 

rhe diagnostic messages that the laCS 
produces upon detection of proJrammin~ 
errors provide the programmer with an aid 
in identifying the errors. 

( ' "",,,I 
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Five types of programming errors are 
identified during phase 1 of a generation. 
Anotner seven types are detected in phase 2 
and identified during phase 3 of a 
generation. Each ~f these errors causes a 
diagnostic message to be printed or 
punched. The occurrence of one or more of 
these errors causes a machine halt upon 
completion of phase 3. 

Appendix ~ contains a summary of the 
diagnostic messages produced during the 
aeneration of IOCS toutines. The 
subsequent text is a more de~ailed 
description of these diagnostic messages 
and their meaning. 

The follo~ing is a detailed description of 
the diagnostic messages produced during 
phase 1 and refers to errors detected 
during phase 1 of a generation. 

CQI.Vl[vlA 

KEYWORD 

A jetail card eitner ha~ a 
continuation punch in column 72 
and no comma following the 
specification, or no 
continuation punch in column 72 
and a comma following the 
specification. 

The keyword in a detail card is 
not aligned in column 38, or is 
not followed by an equal 3ign 
(=), or is not one of the 
permitted keywords. 

NUMBER A numeric specification contains 
nonnumeric character{s), or 
exceeds the permissible linit. 

PARAMErER A keyword that requires a 
certain specification, or one of 
a number of prescribed 
specifications, is followed by 
an invalid specification. 

SYMBOL A name (or symbol) does not 
conform to the appropriate 
rules. 

During phase 3 of a generation run, IOCS 
may pr~duce the following diagnostic 
messages that refer to errors detected 
during"phase 2. 

CAKDBLKSZ The block-size specification of 
a card file exceeds 80, or is 
greater than 160 in case of read 
~r punch binary.-

CRDPRREPTD 2ard printing is specified for 
both feeds of the 2560 MFCM. 

INCNSISTNT Two or more detail entries of a 
file contradict each other, or 
at least one entry of a file is 
defined TIore than once. 

INCOMPLETE ~ mandatory detail entry is 
missing. 

PRINTBLKSZ rhe sum of the block-size 
s?ecifications of t~o print 
f~les for a printer with a 
dual-feed carriage ~xc~eds 1~4; 
or the block-size specification 
~f a file for a printer with a 
singl~-feed carriage exceeds 
144. 

PR1NrFILE One of the feeds of a printer 
with a dual-feed carriage ~as 
been specified in the 
device-type entry of a file, 
while the other feed has not 
been assigned a file. 

REPEATED The device-type spe~ification of 
a file contradicts the 
device-type specifi~ation of 
another file. 

RELA~IVE ADDRESSIN3 

The proqrammer may desire to use relative 
addressing in r~utines of his pro~ram that 
include IOCS macro ins~ructions. In this 
case, he must take into consideration the 
number of bytes required by the 
IOcS-generated instructions. Figure 55 
(Appendix A) shows the number of bytes that 
the generated instructions re~uire for each 
of the macro instructions available to 
users of the IO~S. 
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Appendix D. Sample Program 

This section contains a sample program that 
illustrates the use of the Ioes definition 
statements and macro instructions. 

The sample program is designed to 
perform an invoice billing application. 
The input to the program consist3 of: 

1. An invoice number and da~e card 
con~aining the starting invoice number 
and today's date. 

2. Custoner address card~. 

3. Order cards containing tne order 
number# date of order, and customer 
number. 

4. Detail item cards specifying tne 
individual items ordered and customer 
number. 

From these input cards the program 
produces: 

1. An invoice for each customer. 

2. An invoice summary card for each 
customer. 

3. After all input cards have been 
processed, a new invoice-number and 
date card. 

In addition, the gross and net amounts 
for a particular item ordered are punched 
into that item's detail item card. 

The sanple program is written for the 
following machine configuration: 

4,096 positions of main storage 
IBM 2560 Multi-Function Card OCachine 
13M 2501 Card Reader 
One Printer. 

The input card formats are shown in Figures 
59 tnrough 62. bach type of input card has 
an identification code punched in column 1 
for card-type identification purposes. The 
card types and their respective codes,are: 

42 

o 
1 
2 
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invoice number and date card 
customer address card 
order card 
detail item card 

The format of the invoices that will be 
printed by the program is shown in Figure 
63. Only the first invoice page for each 
customer will contain the customer nane and 
address, customer number, invoice number, 
and today's date. Each successive page, 
except the last, will contain only order 
number, order date, and item entries. The 
invoice gross amount, the percent of 
discount, the net amount, and the mode of 
payment will be printed on the last invoice 
page for each customer. 

An invoice summary card is pun8hed and 
interpreted for each invoice printed. rhe 
format of this card type is shown in Figure 
64. A 4 will be punched in column 1 of 
each invoice summary card for 8ard type 
identification purposes. 

After the last invoice has been prepared, 
the program punches a new invoice number 
and date card containing a 0 in column 1 
and the beginning invoice number for tne 
next program run in columns 2-8. Columns 
11-16 (date field) are blank. 

Figure 65 shows the flow of data for the 
sample progran. 

rhe sample program was written with the 
following assumptions: 

1. The invoice number and date card will 
be the first card read from hopper 1 of 
the lY1FCM. 

2. The customer address file 80ntains an 
address card for each customer. rhe 
file is assumed to be in ascending 
sequence according to customer numDer. 
A sequence check will be performed on 
this file. 

3. Each order card contains an order 
number and date and is fcllowed by at 
least one detail i~em card. The 
customer number in each detail card is 
assumed to equal the numoer in the 
preceding order card. rhis file i~ 
assumed to be in sequence according to 
customer number and will not be 
sequence checked. 
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o I ~ First ~ Today's Blank 
~ Invoice a Date 
re Number ~ 
I~~~~~~~~ 00000000 0000000000000000000000000000000000000000000000000000000000000000 

! , 11 11 IS 14 I~ II "~~»~"»~~~lIH"M~»»"»KUHH~ft~U~Q~U""M~"HW"K~'UUMhUUM"MUU n~"nnUnnlln". 

I""'" """" """"""'1,""""'1,,"""'1'1"""1"1"'11""""'1" 
21722172 17172222 22 2 2 2 17 2 2 2 2 2 2 2 2 22 2 2 2 17 2 2 2 2 2 2 2 2 2 2 2 22 2 22 2 2 2 2 2 2 2 2 2 2 2 2 22 2 2 2 2 2 2 2 2 2 2 2 2 

)ll)lJll llll)))) llll l II III II 1 ) l 1 1 II 1 1 llllllll ) llll ) ) llll ) lllllllll ) lllllllllllll 

'''''444 "44" 44 44444444444444444444444444444444444"""4""'444""'4""44'4 

~~~~~~~~ n~~s~~~ ss~~~~~~~~s~ss~~s~~s~~~ss~~s~~s~sss~~sss~sss~s~~ss~~~s~ssssss~ss 

666 6 6 6 6 6 66666666 6666666666666666666666666666666666666666666666666666666666666666 

7777777 77777777 77 77 7 77 7 7 7 7 7 77 7 7 7 7 7 7 7 77 7 77 7 77 7 77 77 77 7777 777 7 77 7 7 7 7 7 77 77 7 7 77 7 7 77 7 

88888888 88888888 8888888888888888888888888888888888888886888888888888888888888888 
'111 )1" t " II 11 'J " I~ II Uq~H~n'Jn»H"""M~""~»"11~"q~UO"U"""""~»»WC~W~H"hnU~"«''""""'!IJ~~n""n" 

99 9 99 9 9 9 99999999 99 99 9 99 99 9 9 9 99 99 9 99 9 9 9 99 99 Q 99 9 9 999 99 " 99 999' 99"" 99 99 99 9 H 9 9 9 9 9 

Figure 59. Invoice Summary and Date eard Format 

Customer Name S4reet Address City and State Mode of I Blank 
/ tbnber Payment .. 

" t 
000000 00000000000000000000 00000000000 0 ~o 0 0 0 0 0 0 00000000000000000001 000000 0000000 

I ; ) • ~ , , • t l~ II ., I) II " ., " " " 1. I' n 11 ,. n lill H"H~UC"»HVU~~flUUU"MU '" 41 51 ~I it U W U ~I ~, SI H II II It IS II II " , "" 11" It IS It n '" "it.' .'"", """1""" I""" """""""'1"" """"""1""'" """ """, 
2 2 2 22 22 22222222217222222222 22222222222222222222 222217 222 2 2 2 2222 22 2 222222 2222222 

lllJ)ll lJllllllllllllllllll lll))))) lll)))))) ll) )))ll)l)ll)))l))l)) lJll)) )))llll 

() '"'''' 4 , 4 , , , 4 , 4 , 4 , 4 , 4 , 4 , 4 , 4 , 4 4 4 4 4 4 4 , , 4 4 4 '4' 4 , , "'"''444444444''' '44"4 '"'''' 
5 ~ ~ S S S S SSSSSSSS~S~SSS~5S~~S ~~S~SSSSSSS~SSSS~S5S SS~S55~S~SSSS~SSSSS S 55 S S S S ~ S S S 55 

6666666 66.666666666666666666 66666666666666666666 6666666666666666666 666666 6666666 

7777777 77777777777777777777 77777777777777777777 7777777777777777777 777 77 7 7777777 

. 8888888 8888888888888888888 88888888888888888888 88888888888888888881 888888 8888888 
I ~ ) • ~ I I It .. II ., IS "" II 1111" 11 I' n PI l& n H II "HH~»»"»~"U"qfl#QUU"': ."a~UUU~~i'M"Mtnn~U"' H n II II '?' II Ii a ;" I~ ., II 

9999999 9999999999999999999 99999999999"99~9999 9999999999999999999 9 99 99 9 9999999 

Figure 60. eu'storner Address Card Format 

" Order Q-der Blank 

I~ 
Iwsanet' 
I'Unber NuTtIer date 

• 
0000000 000000 000000 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO~OOOOOOOOOOOOOOOOOO0000000 
I 1 I t ~ , , I!!,1I11!) 1.lili.,.,1t "h»"~~"nn"»~»»w»npM"dftquU~"UU"M~"U""MUM"UUUUMnMVMu""nn unn"na" 

"'1'" """ """ """"""""""""1"""""'1"1"""""1'""'1'" 
112222 2 2 222222 222222 2222212 2 2 2 2 2 222222 2 2 2 2 2 2 2 2 2 2 2 2 2 22 222-22222222 22 2 2 2 2 22 22 2 2 2 2222 

))))))) )))))) )))))) )) ) )) )) ) ) ) ) ) ) ) )) ) ) ) J )) ) ) )) ) ) JJ Jl ) )J ) J l )) ) ) II ) ) ) ) ) J ) ) ) ) ) ) ) l )) ) 

"""4 """ '''''' 4 , , , '" , , , " 4 " , 4 , , , '" , , " 4 " " 4 , , , , 4 4 , 4 , , , , , , , 4 4 , 4 , 4 " , 4 , , , 

5 S SS S S S S S S S ~ S SSSSSS S S S S S ~ S ~ ~ S S S ~ ~ S S S ~ S ~ S 55 5 55 S S 55 ~ 5 5 5 S S 5 S S S ~ 5 S ~ S S S ~ S ~ ~ ~ ~ ~ ~ ~ S 5 55 ~ 

6666666 666666 666666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 66 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

7777777 777177 777777 77777 7 7 7 7 7 7 7 7 77 7 77 7 77 7 7 7 7 77 777 7 77 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777777777 

8888888 888888 888888 8888888888888888888888888888888888888888886888888888888888888 
11) til' ""111'11 "li":I"" "~nn"»H»""H~"»~»H~UHU~UQu""llq"U~U»"»Ui'~"MUV"~n"vuua~ nn~~al'n~" 

9999999 999999 999999 99 9 9 9 99 9 9 9 99 99 9 9 9 9 9 99 99 , 9 999999 999999 9 9 99 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 999 

o Figure 61. Order Card Format 
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Net Gross Item Blank Item Name ~ Qty. Blank Unit B 

/ l!.....--.- I 
NIIllber Amount AmOU"lt Number Price a 

n 
o 

k 
000000 p 000000000 000000000 ooooou 00000000 00000000000000000001 0000 000 I 00001 0000,0 00 
11") i' I , 18 II ,~ 11 " I~ ., II Ie 111111 12 nIt, 151!1I1t"JIJ UlfUUHUntl ., II Q .. n ... , ., .. H $' U U M U iI IF til " II 111111. 11."0 II I,,, n, It u IS" I ". 
I"~"~"~ ""1"" I"~"~"~"~ , ~ , '.' , , I"~"~'"~ I"~"~"~"~"~"~"~"~'"~ I'"~ I'"~ I"~"~ I"~"~"~ 
~ 222222 222222222 212722222 2222 2 22 ~2222222 22222:22222222 2222222 2722 22 2 2 2222 222 2l 72 

)) J3)) )))))1))) ))))))))) ))))))) )))))))) ) 3)) 3 3 3 3) 3 3)) 3 3 3 3 3 3) )))) ))33 33)) 3 3)) ) )) 

"'"'' ""'"'' """'" '"'''' """ " ",""""" ""'" "., , " " '" " ""'" 
5 S S S 5 5 5 SSSSSSSSS SSSHSSSS S S S S 5 5 S SSHSSSS SS555SSSSSSSSSSS555S 5555 5555 S 5 555 555 S 5 5 5 

6666666 666666666 666666666 6666666 66666666 66666666666666666666 6666 6666 66661 66666 66 

7777777 777777777 777177777 7777,777 77777777 77777777777777777777 7777 7777 7777 77 7 7 77 7 

8888888 888888888 888888888 8888888 88888888 88888888888888888888 8888 8888 88888 8888888 
, ! I • ~ , . , . I. t1 'I 's I. ,~ 'i 11"" 111 Illl Uft n n " 1f,.. Jll' UJiUJil1l1nU ~UQU"U'lUUHMU»~HH~»»H I,un .. I~" ,; .. 51" /, n ' u 1) II" i' "II 
9 q 19 9 9 9 999 9 9 9 9 99 999999999 99999 9 9 99999999 Hq99999999999999999 99 9 9 9999 99999 ~9999n 

Figure 62. Detail Item Card Format 
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Figure 63. Invoice Format 
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4. 

5. 

Hopper 1 of the MFCM contains an 
invoice number and date card, order 
cards, and detail item cards only. 

Hopper 2 of the MFCM contains only 
blank cards. 

Q~!~~!~!2~_~~~~~~~n~~ 

Figure 66 shows the definition statements 
required to generate the IOCS routines for 
this program. ~ll input/output devices 
will operate in the overlap mode. 

The file named ORDR is a combined file 
because the detail item cards must be reaj 
and punched. Note the RFORMTO, and RFXli 
entries. The RFORMrO entry apecifies a 
check of columns 8-25 of each card to be 
punched to ensure that they are blank. The 
RFXIT specifies that the user routine named 
PCHF is to be executed when columns 8-25 of 
a carj to be punchej are not blank. rhe 
PCHF routine selects the detail item card 
with punching in columns 8-25 and all 
following cards for the current customer 
into Stacker 3. 

rne file named ISUM is composed of the 
blank cards that will become the invoice 

B Invoice ~~ce Net 
I y tVnber ~ Ntmber a date Amount Blank 

~ n 
e k 

sumnary cards. Note the use of the CRDPRLn 
entries to specify the print heads. 

The file named ADDR contains the 
custoner address cards. 

The invoice file which will be printed 
on the printer is named PRIN. 

Figure 61 shows a flow chart for the nain 
program and Figure 68 shows the main 
program coding in Model 20 Basic ~ssenbler 
language. 

rhe program was written assuming joint 
assembly. Each of the macro instructions 
shown in the pr~gram coding specifies the 
name of the work area to ~e used duriag the 
input/output operation. Some of the work 
areas are used for more than one file. For 
exanple, at one point in the program, a 
portion of the area named AR4 is used to 
contain data to be punched in a detail-item 
carj and at a later point the same portion 
of ~R4 is used to contain the jata to De 
printed on the invoice. 

0000000 HOOOOOOO 00000000 000'00000000 OOOOOOOOOOOOOOOOOOOOOOGoooooooooooooooooooooo 
I 1 ~ • ~ , I , ! Ie 1\ 1~ 13 " 1$ " 1111 I! U II nUl 1~ n 11111111 )1 J7 JJ 1. J »v»»"flUQU~dVU"H~U»"»~~~Hg~n"~Uuvu"~"nnu»n"nn" 
1111111 111111111 11111111 11111111111 111111111111111111111111111111111111111111111 

2 22 2 22 2 222222222 2 2 2 22 2 22 22222222222 2 2 2 2 2 2 2 2 22 2 2 2 2 2 2 2 2 2 2 2 2 2 22 2 2 2 2 22 22 2 2 2 2 222 2 2 22 2 

3) 33 333 33333333J 33333333 J33J3333J3J 3 J J 3 33 33 J J 3J 33 J3 3 3 3 J J II 3 33 J 33 33 3 33 3 33 J 33 3 3 33 3 

""" """'" ""'''' ""'"'''' " , , , , " , , , , , , , , , , , , , , , , , , , , , , , , , " , , , , , , , " , 
555S5S5 555555555 55555555 5555555n55 555555555555555555555555555555555555555555555 

6666666 666666666 66666666 66666666666 666666666666666666666666666666666666666666666 

7777777 777777777 77777777 77777777777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7· 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

8888888 888888888 88888888 88888888888 888888888888888888888888888888888888888888888 
1 1 ) c ~ , I , 1 " 1~ 11 1] .t IS " II ~ IJ 2." n n ,. ~lIur'"HJI31UU~ UVH""flUO"U«"~~~~llUU»U~~U"~U"U""""~~'I~n~I~~II~lt" 
9999999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 99999999999 9 99 9 9 9 gq 9 99 9 9 9 9 9 9 9 9 9 99 9 9 9 9 9 9 9 9 9 9 99 9 9 9 9 9 9 9 9 9 9 9 

Figure 64. Invoice Summary Card Format 
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IBM IBM Syst.m/360 A. •• mbl.r 
Short Coding FDrm 

PRC~RAM IN VOZCIIIIG PUNCHING INSTRUCTIONS 
r--
./JE FINrrIt?N J"T/lrEHE",r~ GRAPHIC 

PROGRAMMER I DATE PUNCH ..tJ • .:r. ~""IVD 

STATEMENT 

Name· Operation Operand 5'I C........,Is 
25 -30 32 36 38 45 50 6(l 

ole llJR !D17 FSI~ 
DIE" I~IE .. 111 clh .t 

£IE -elM laiN ~I. 
zlA/AIR I.4=A I~ 

; rl..1 £ S12 .. 1.9 
0 =:.4 iG 
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R II)~HI7 /~= 82 5~,. 
R ~ 
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"'~o F:J. 
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.t:1J: IS OIl) ITI. 

I.1lll 1= IRI., 
8£ 1.:L1.c III l5 
~olt =I~I.€: 
C -c £.1 
CiA! J) t..i-
CIR.ll £ 2. 
CI.EDP £4= I" 
CON r 101.1- ~s 

ICARD FORM' 

I 

65 71 

e 
c 
c 

1£1 
C 
Ie 
C 
C 
t: 
~ 

C 

It: 
il' 
It. 
t 

--

In 

xa.-6S06 
Priftte4 In U.S.A. 

PAGE,Z OF 2 

ldentificatlon-
Sequonce 

jIC 

Figure 66. Sample Program Definition statements, Part 1 of 2 

IBM 
PROGRAM IN VPICING 

.pEFI/I'ZrIQN ,flRTEHENrl' 
PROGRAMMER I DATE 
.8. J. L.",AJD 

Name Operation Operand 
25 30 32 36 38 

AIJ !DR 111 T I.e: .s .(' 

GRAPHIC 

PUNCH 

.5 

IBM System,360 Asllembler 
Shart Codinll Farm 

PUNCHING INSTRUCTIONS 

STATEMENT 

50 
5'1 Comments 

6( 

I./)Jj VI ~~ =I.f I.I!A Idll 
17 lEI., t.1.e .. 1.1 HI}: lilT 
1.1 O~ ,,1& tA.t .IA ~18 
IJl.lk .sl.t el.l! 1& 75 
~ol.E ~A ... Ioy lEis 
kr It! 1Nt: E = IcIII2 ~7 
sl./! xl.1 7::0 &-I.e 1& lie 

"R -E. O,)C I.E 
IP/c zlN rr; 

DIE vz IS= p~ zW rE./( 
P~ AlT ov ~6S 

ry c~ ~'E. -0 lJT 11'1) r • 
8'1. .rZ ~E -71(. 
Clo TK! 01. .. y E.S 
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I CARD FORM' 
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C 
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C 
C 
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C 
C 

73 
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80 

Figure 66. sample Program Definition Statements, Part 2. Jf 2 
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END OF FILE I 

I 

EOFR 

PRODUCE NEW 

AND INITIATE 
PROGRAM 

INVOICE DATE ~---IL..... __ ~ 

CARD 

PRINT 
INVOICE HEADER 

NO 

,SEQUENCE 
I ERROR 

I 

SEQR 

PRINT 

ERROR TEXT 

Figure 67. Sample Program Flow Chart, Part 1 of 2 
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Figure 67. 
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IBM 
PROGRAM .r""iI'orc.r/'i/(7 

IBM Syetem/3SO Aileembler 
ShDrt CDIIing 'Drm 

PUNCHING INSTRUCTIONS 

GRAPHIC 
CARD FORM' 

PROGRAMMER I DATE PUNCH JJ. J. ~ "NoD 

STATEMENT 

Name O"...,llon o"....nd C_h 
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Figure 68. Sample Program coding, Part 1 of 8 

IBM IBM Syetem,360 Aile.mble,. 
ShDrt CDIIing 'Drm 

PROGRAM .rNIlOrCr/'i/~ PUNCHING INSTRUCTIONS 

I I I CARD FORM' 
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Figure 68. Sample Program Coding. Part 2 of 8 
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11114 IBM SYJltllm/!BO Auemll .... 
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~ 
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PROGRAM zNvorCr"lf; PUNCHING INSTRUCTIONS PAGE 3 OF" 
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Figure 68. Sanple Program Coding, Part 3 of 8 
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Figure 68. Sample Program Coding, Part 4 of 8 
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Appendix E. Summary of Diagnostic Messages 

o 
r-------------------T-------------------------------------------------------------------, 
I I I 
I Message I Meaning I 
I I I 
t-------------------t-----------------------~-------------------------------------------~ 
ICARDBLKSZ IBLKSIZE specification of card file exceeds 80 (or 160 if read or I 
I I punch binary). I 
~-------------------t-------------------------------------------------------------------~ 
I COMMA I comma after detail entry but no continuation punch in =01. 72, or I 
I Ina comma but punch in col. 72. I 
~-------------------t-------------------------------------------------------------------~ 
ICRDPRREPrD Icard printing specified for both feeds of 2560 MFCM. I 
r-------------------t-------------------------------------------------------------------~ 
IINCNSISTNT Itwo or more detail entries of a file contradict each other, or at I 
I Ileast one entry of a file is defined nore than once. I 
t-------------------t----------------------------~--------------------------------------~ 
I INCOMPLETE I mandatory detail entry missing. I 
r-------------------t-------------------------------------------------------------------~ 
I KEYwORD IkeYNord not aligned in column 38, or not followed by equal si~n, orl 
I I invalid. I 
r-------------------t-------------------------------------------------------------------~ 
I NUMBER I numeric specification invalid. I 
r-------------------t-----~-------------------------------------------------------------~ 
I PARAMETER I specification invalid. I 

() 
r-------------------t-------------------------------------------------------------------~ 
IPRINrBLKSZ I dual-feed carriage -- sum of BLKSIZE specifications exceeds 14~i I 
I I single-feed carria~e -- BLKSIZE specification exceeds 144. I 
r-------------------t-------------------------------------------------------------------~ 
IPRINrFILE lone feed of printer with dual-feed carriage has not been assi~ned al 
I Ifile. I 
r-------------------t-------------------------------------------------------------------~ 
IREPEA~ED Idevice-type specifications of two files contradict each ot~er. I 
r-----~-------------t-------------------------------------------------------------------~ 
I SYMBOL I symbolic name invalid. I L ___________________ L ___________________________ -------_________________________________ J 
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