







































































































































































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

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

INPUT/CUTEUT-WORK AREA COMBINATIONS

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

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

1. One inpuwt/cutput area.
2. COne input/output area and one work area.

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

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

The size of an input/output area must Le
equal to the length of the longest klock to
be processed. The size of a work area
should be equal to the length of an indivi-
dual record. However, if varialtle-length
unblocked records or records of undefined
format are specified, the programmer nmust
take into consideration the numkter of bytes
specified in the BLKSIZE detail entry when
defining his work area(s). (Refer to the
description of the BLKSIZE detail entry in
the section DIFMT_Detail Entries.)

One Input/Output Area

Specifying an input/output area without a
work area is permitted for tape files only.

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

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

Cne_Input/Cutput Area and Cne Work BArea

If the processing of records is done in a
work area rather than in the input/output
area, the programmer must include a WCRKA=
YES entry in the DTIFSR (DTFMT) statement
fcr the file. (For card and printer files,
the use of a work area is mandatory.)

Alsc, he must define a work area in his
program and assign a name to it. That name
is then specified as the second vperand
whenever he issues a GET or a PUT macro
instruction for the file.

Note: Input/Qutput areas for tape files
must not be used as work areas.

When a GET macro instruction is given
fcr a file that uses a work area a record
is moved from the input area intoc the work
area. When a PFUT macro instruction is
given, a record is moved from the work area
intc the output area.

Fer card files, the combined use cof a
work area with one I/C area permits the
ICCS to overlap an input/output cperaticn
with processing and/or with another inputy
output cperation. The same applies for
tape files if a Submodel 5 is used and the
RWC feature is specified. This increases
system throughput, i.e., it increases the
amount of records processed within a given
time.

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

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

2. If the record moved into the work area
is the last one availalle from the
input/output area, the GET macro
instruction causes, at the same time, an
actual device request to re issued that
will be executed as soon as CEU time is
available. ©Until this request can be
executed processing is continued. If
CEU time does not tecome availatle fcr
execution of the device request before
the next GET macro instructicn requires
the first record of the next block, the
[Icgram enters a waiting loog.

If a work area is not used, the next
tlock of records is requested by the GET
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8 R Ll T fmut §
|Record | |Separate] |
{Format | Humber of| Work ] Amount of Effective Overlap |
| (Blocked or|I/C Areas|Area | |
|Unklocked) | ] ] ]
t + + 1 —
] 1 1 ] no |No overlap |
| | ; } 1
1 | | yes |Overlap processing of each record |
1 1 | ] {Record move required) |
|Unblocked | + + 4
| ] 2 | no |0verlap processing of each record |
i i | | (No record move required) |
1 | F + -
| ] | yes |O0verlap processing of each record ]
| ] | | (No advantage to specify a work area) 1
L 4 1 4 ]
L 3 L L] T 1
| ] 1 | no |No overlatg ]
1 | [ } 4
| | | yes |]Ooverlap processing of first or last record in each tlock]
| Blocked } } } 4
| ] 2 | no |overlap processing of full tlock |
| | F + |
] 1 | yes |Cverlap processing of full tlock |
| | | | (No advantage tc specify a work area) ]
| L - 1 4

Note: Overlap given is the maximum achievable.

Figure 14.

Summary of Achievable Overlap of Processing and Input/Output when

a Submodel 5 is used and the Read,/Compute, Write/Compute Cverlap

Feature is employed.

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

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

If a PUT macro instruction is given
while the CPU is busy servicing another
input/output device, the record in the work
area is moved into the output area. If
this was the last record to be moved into
the output area, this PUT macro instruction
will also cause a device request to be
issued that will be executed immediately
after completion of the current input/ out-
put operation. Until the request can be
executed, the CPU can perform processing cn
the first record of the next block. 1If a
work area is not specified, the progranm
must enter a waiting loop until the current
input/output operation is completed. Dur-
ing this time, no processing is possible
and processing time is lost.
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When a work area is used, the user can
dc all his fprocessing in a predetermined
area. Also, an IOREG register is not
required. These are further advantages
offered by the use of a work area.

Two _Input,/Qutrut Areas

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

a. Input.
The combined use of two input/
output areas allows the overlap of
the processing of one block with
the reading of the next one. When
the last logical record of a block
in one area has Leen processed, the
reading of the next block from tape
into the same area is overlaprped
with the processing of the block in
the other area.

b. Cutput.
The comtined use of two input/
output areas allows the overlap of
the writing of one Lklock with the
building of the next one. When one
output area is full, the lklock is
written onto tape. Meanwhile,




T T T T T 3
; Record Format } Number of | Work Area | ICREG ] VARELL | BRECSIZE=(n) |
I | Input/ | Specified | Reguired? | Required? | Required? l
l | output | l | l |
| | Areas | | ] | |
T 1 1 [l I 1 1
. T T T T T L
| Fixed Blocked ] t1or 2 | ¥o | Yes | No | No ]
| Fixed Elocked 1 1 or 2 | Yes | No | No | No |
t t } } } + 1
| Fixed Unblocked | 1 | Ko | Ko | ¥o | Ko 1
| Fixed Unblocked } 1 or 2 | Yes | No | No 1 No |
| *Fixed Unblocked | 2 | Yes | No | No | No |
| Fixed Unblocked 1 2 | No | Yes | No | No ]
L ' 4 i 1 i 4 H
] Ll T 1 1 T 3
| Variable Blocked } 1 or 2 | No | Yes i Yes** | No |
| Variable Blocked | 1or 2 | Yes | No 1 No | No |
i + t + + t 4
| Variable Unblocked | 1 | No | No+ | No | No |
| Variable Unblocked | 1 or 2 l Yes | Ko l ¥No | No 1
| Variable Unblocked | 2 | Nc l Yes | No | No |
t + t } + + |
| Undefined i 1 | No | No+ | ¥No | Yes |
| Undefined ] 1 or 2 | Yes | No 1 No | Yes ]
] Undefined i 2 | No | Yes | No I Yes i
: 1 i 1 X 1 %
| *0Only for card-input files tc be read by the IEM 2501 in overlap mode. |
| **¥putput files only. i
| +Required if read tackward is specified. 1
L J

Figure 15. Register Requirements

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

Two_Input/Output Areas and One Work Area

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

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

2. For tape files:

The user can only take advantage of
specifying a second I/0 area when he
uses a Submodel 5 and the program makes
use of the read/compute, writeycompute
overlap feature (see also Figure 14).
The information ccntained in the pre-
vious section, Two_Input/Qutpui Areas
(subsections a and b), should also be

ccnsidered when using two input/ocutput
areas and a work area.

Register Regquirements

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

DTF BLOCKS

For each tape file to te processed in a
rrogram that uses the ICCs, a tatle is
built in main storage during the generation
rhase of the assemkly. This talle is
referred to as the DTF block. It contains
such information for the file as the sfpeci-
fied rewind function the type of labels
used, the accumulated rlock count, etc.
Figure 16 shows the layout of and the type
of information contained in the DTF block.
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1
BYTE |BIT|

R

CONTENTS

0-1

)
T

|Address of LTF Block -- in bipary nctation.

2

4
L

|OPEN Rewind Option -- command byte of CCW used when the file is opened:

Jor NOP.

REW

1
|
4
K}
|
1
1
|

w

4
Ll
|CLOSE Rewind Option -- command byte of CCW used when the file is closed:

|REW, RUN, or NOP.
L

F
!
wn

Residual Count -- in binary notation.

=]
!
~

— e e e - - o

]Attention

| Status Modifier
|Control Unit End
|Busy

|Channel End
|Device End

JUnit Check

|Unit Exception
N

Unit Status Bytes -- reserved for ICCS internal use; the user is not per-
mitted to change the bit configuration of these two bytes.

~SNoUiswhh=ao NoaOmswho=ao

T
|Incorrect Record Length

|Wait Bit

|In Error Recovery
| Wait for CPU Availability

|Reserved

|Device End Significant
|Accept Input,/Output Error

| Reserved
L

+
|Logical Unit Displacement -- the displacement of the logical unit klock

| (symbolic device address) with reference to the begin address of the logical
The ccntents of these two Lytes may ke one
(shown in hexadecimal notation)
| 04 for SYSIFT

06 for SYSOPT

lunit table in Linary notation.

|of the following

|
| oC tbhrough 2A for SYSCCO through SYS015, respectively.

| (In increments
| of two per

| symbolic ad-

| dress)

|

|The user is not permitted to change the bit

|bytes.

configuration of these two

10-11

L]
|Address of CCH.

4

e i e e e e S R e e e Rl e ol I VU SR
P e s e e e - e s s s " o T et S e g s W S S T — T S G et s ot e oh e o s = o e e
SNoumEWwNhao

T

| Not used.

|Type of File --
|FEOV Switch --

| ECF/EOV Indicator --
J CEEN Indicator --
|Alternate Drive Switch --

|Not used
|Not used
i

[ T N Y

oo e

Ingut;
Yes;
EQF;
Cpen
Yes;

Cutput
No

ECV
Closed
No

|
4
|
|
1
l
i
|
|
|
|
|
I
|
|
|
|
|
i
1
|
|
|
1
|
l
|
|
1
|
l
|
|
|
|
|
|
|
|
l
|
1
|
1
|
1
|
|
|
|
l
|
|
|
J

Figure 16.
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r ¥ Ll 1
] BYTE |BIT| CCRTIENTS |
F + } 1
| 13} 0 jstandard Latels Indicator -- 1 = Yes; 0 = No i
] 1 1 fAuxiliary Labels Indicator -=- 1 = NSID; O = No labels i
| | 2 |Rewind Unload Switch -- 1 = Yes; 0 = No |
| ] 3 |Rewind Option Indicator -- 1 = NRRL; O = BREW i
1 ] 4 |Read Option Indicator -- 1 = Back; O = Forward |
| | 5 |User LABALDR routine -- 1 = Yes; 0 = No l
| | 6 |Tape Mark Option -- 1 = No; 0 = Yes |
i ] 7 |Not used. |
I t + z
| 14-15] |EOF Address -- address of user-routine in binary notation. 1
t { } 1
] 16-17] |Alternate Unit Address Displacement -- the displacement of the logical unit |
l l |block (symbolic device address) for the specified alternate tape drive. The]
] | jdisplacement is given with reference to the begin address of the logical

i 1 lunit table. i
t + + i
1 18-23) |CCW for Set Tape Mode Operation. ]
1 . | 1 1
L) L] T )
| 24-29] |CCW for Tape Input/Cutput Operation. |
1 1 4 4
L 1 1 L]
1*30-33]) JAccumulated Block Count —-- in racked decimal format. I
L i 1 ]
] L] ) 1
| *34-35] | LABADDR Address —-- address of user-routine in binary notation. 1
1 4 1 1
L g ] 1 1
|*36-421 |File Name -- the symbol specified in the name field of the LTFKT statement |
| } |for the file. 1
t + + !
|*43-91] |Standard Latel -- the contents of fields 3 through 10 of the standard file |
| | | label. I
b L 1 : :|
}*This type of informaticn is included only in the LTF Lblocks of files for which stan- |
| dard labels have been specified. i
1 |

e Figure 16.

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

The first byte (byte 0) of the DTF
klock is addressaltle Ly using the file
name as a symbolic address. For
example, to refer to the CCW for input/
output operations the user must specify
the file name+24 in his instruction.

1.

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

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

Layout of and Type of Information Ccntained in the LTF Elock, Part 2 of 2

accumnulated klock count on a tape read or
write error and correct it after the error
reccvery.

CEVICE ERROR RECOVERY

Punched-Card_ Equipment Errors

When errors {(read checks, feed checks,
etc.) ~occur on punched-card equipment, the
I0CS discontinues the execution of the pro-
gram to allow the operator to take correc-
tive action. An error indication is dis-
rlayed on the CEU console to identify the
type of error and to indicate the reguired
restart procedure.

Tare_ Error_Eoutines

The ICCS routines provide that on tape read
errors the tape is tackspaced and re-read
1C0 times before the rlock is considered an
error block. The IOCS routines further
rrovide that any error which can nct te
corrected is indicated to either the main
Erogram or the operator. Fefer to the
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description oi the ERROPT detail entry.
Indication to the operator is by means of a
display on the CPU console. This display
indicates the type of error and the device
address.

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

REGISTER USAGE

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

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

Registers 8 and 9 are used by the ICCS to
communicate with the LABADDR routine (see
___________ Eefore branching to that
routine, the IOCS saves the values that are
contained in these registers. The two reg-
isters are restored to their original
values if the programmer uses the LBRET
macro instruction to return to the main
program.

Registers_14_and 15 are used Ly the IOCS
imperative macro instructions (GET, PUT,
etc). If the programmer uses one or both
of these two registers in his program, he
must make sure their contents are no longer
required before he issues an IOCS impera-
tive macro instruction. He must save these
registers if he requires their contents
later in his progran.

When an IOCS-controlled kranch to a
user-routine (ERROPT, LABADDR, FFXIT,
RFXIT, SCXIT, or WLERR) occurs, the con-
tents of registers 14 and 15 must not be
destroyed. If the user desires to issue an
I0CS macro instruction in his routine, he
must save the contents of the two registers
before this macro instructicn is executed.
He must restore the contents of the two
registers to their original values Lkefore
he returns control to the IOCS.

Transition_Considerations. If the user
anticipates transition to a higher System/
360 model, he must be aware that the Basic
Programmeing Support or the Basic Operating
System Supervisor do not permit the pro-
grammer to use registers 12 and 13.

In the LABADDR user routine, the Model
20 I0CS uses registers 8 and 9 as communi-
cation registers (see the description of
the LABADDR=name detail entry). 1The Basic

62 IBM System/36C Model 20 TBS IOCS

Programming System and the Easic Operating
System IOCS use registers 0 and 1 for this
purpose in the LAEALLR and other routines
such as ERROPT and WLRERR.

IOCS ASSEMELY

Both the 10CS portion and the user written
program instructions are assembled in one
and the same run. Figure 17 shous the
arrangement of the input cards for a source
program using the ICCS.

Source (Problem)
Program Cards,
including 10CS
Imperative Macro
Instructions

j¢ —— DTFEN Card

Source Program
DTFEN

DTFSR HEADER Definition Statements
Stort (for three files)

L
// Job

-/2 Job Control Cards

Arrangement of Source Program
Cards Using the IOCS

Figure 17.

ICCs

During the assembly of a program using the
I0Cs, the IOCS portion of the program is
subject to extensive checking for format
errors. This checking is performed in two
steps as follows:

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

2. during the assembly of the problem
FIogram.

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




CBJECT COLDE ADDR1 ADDR2 STHMNT

SCURCE STATEMENT

0362 FILE
0363

c364

0365

0366

0367

0368

0369

0370

0371

0372

0373 MNGTE

0374 MNCTE
ERR
0375 MNCTE
ERR
0376 MNOTE
ERR
0377 MNOTE
ERR
0388 MNOTE
ERR
0379 MNOTE
ERR
0380 MNOTE

|
i
!
1
l
|
l
|
!
|
|
i
]
|
| ERR
|
|
|
l
|
1
|
|
I
|
|
|
|
| ERR

DTFMT LEVALLR=SIS001,

TAPEMARK OPTION SPEC'D FOR INPUT FILE
VARBLL SPEC'D BUT NOT REQUIRED

NO RECSIZE SPEC'D

IOREG SPEC'D WITH WORKA

IMPROPER BLKSIZE

INVALID DEVALLR SPEC

LABADLR SPEC!

GENERATION TERMINATED

EOFADDR=NAME,
FILABL=NC,
IOAREA1=NAME,
IOREG=(10),
LABADDR=NC,
RECFCRM=FIXELK,
TPMARK=NO,
TYEEFLE=INEUT,
VARBLD=SYMBOL,
WORKA=YES

D FOR A NO LABEL FILE

L

Note:
Figure 18.

Checking During the Macro Phase. The IBM-
supplied IOCS macro definitions include
conditional-assembly instructions that
cause the user-specified operands and DTFMT
(DTFSR) detail entries to be checked. When
an error is detected, an appropriate MNOTE
diagnostic message is printed in the pro-
gram listing. Figure 18 shows an example
of MNOTE diagnostic messages that were
printed as a result of incorrect and/or
inconsistent detail entries to a DTFMT
statement. The MNCOTE diagnostic messages
describe the type of errcr(s) detected dur-
ing the macro phase of the assembly.

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

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

Continuation punches (column 72) are nct shown.

Example of MNOTE Diagnostic Messages

entry, the following two MNCTE diagnostic
messages are printed.

MNOTE IMERCEER FILAEL SEEC'T

MNOTE SPEC'D WITH STAND

LAEEL FILE

The second of these two MNCTE diagnostic
messages is printed because a LABADDR
detail entry is only permitted if
FILABL=STD has lteen specified for the file.

Checking During the Assembly of the Problem
______ The source-language instructiocns
generated from ICCS macro instructions and
definition statements are assembled togeth-
er with the instructicns in the user's [pro-
blem program. Both the generated instruc-
tions and the user-coded instructions are
tested by the Assembler to detect such cod-
ing errcrs as undefined symkols, invalid
length values, etc.

Three examples of error indications Ly
the Assembler are given Lbelow. These
exanples explain some of the error ccndi-
tions that are detected Lty the Assembler
during the assembly of the prollem progran.
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1. Assume that IOAREA1=0UTPUT has been
specified in the definition statement
for a file and that, in his progranm,
the programmer has erroneously omitted
a definition of the symbol CUTPUT. 1In
this case, all references to OUTPUT in
10CS macro instructions and/or instruc-
tions in the problem program are iden-
tified as undefined-symkol errors.

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

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

RESTRICTIONS

When writing his own routines, the prograe-
mer has to observe the following:

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

2. He must not use file names that are
longer than seven characters (refer tc

character position is required by the
IoCs.
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3. To avoid multi-definition of names, the
first seven characters of names used by
the programmer should not ke identical
with the first seven characters of
names given to files. The assemktler
derives the entry points to the ICCS
rcutines by adding a character to the
end of the file name.

_______ If REALCRL has leen assigned
as name to an input file, the program-
mer should not use names such as
READCRLCA, READCRDB, etc. in his source
rrogram.

4, The name assigned to a file to be pro-
cessed by the ICCS routines must nct te
used in the name field of a statement
in his progranm.

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

tse_of the FETCH_PFacro_1lnstruction_in
Programs_Using_the ICCS

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

Bote that the operator is required to
run-out the cards in the associated card
ipput/cutput device if a card file is toc te
closed for the purpose of loading a new
fFrogram. Also, a second or sulksequent gro-
gram cannot te loaded from a card input
device in which data cards were read during
any of the preceding progranms.



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

LANGUAGE COMPATIEILITY

therefore ke aware that programs using the
Model 20 I0CS require some modification
pricr tc generation by the other /360
Systems.

311 control cards and lakels used and/or
required by the Model 20 IOCS as well as
card and tape data sets created under con-
trol of the Fodel 20 ICCS are fully upward
compatible.
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PROGRAMMING EXAMPLE 1

This example (Figure 19) illustrates the
files and main-storage area assignments for

tvo tape files and one card file.

It is a

simplified order and inventory job in which
a master tape is updated and written onto a
new tape and a card file of detail orders

is processed.

The following assumptions

are made:

L]

The o0l1d master inventory tape contains
quantity on hand and unit price in addi-
tion to the identifying information.

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

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

The paragraph numbers of the following text
correspond to the coded numlers in Figure

19.

1.

66

The illustration shows this setup:

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

Definition statements to define the
three files.

a. 01d master tape file. This is an
input file to be read forward. It
contains standard volume and file
labels and additional user 80-
character file labels. It is a card-
image file with a tlocking factor of
5. Register 10 is assigned for
locating individual records in the
input area.

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

c. Detail card file. This is a combined
file used to update input records
from the 0ld master tape file. The
cards are in the primary feed of an
IBM 2560 MFCM and are read in the
read station of that machine.

d. End of the three file definition
macro instructions. The user's
source program follcws this
statement.

IBM System/360 Model 20 TPS IOCS

3.

Sample instructions to open files and
locate master records that have current
activity. This illnstrates the
following:

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

. 21l files
I0CS nmust

to ke processed Ly the
te opened.

unklocked record to be
a work area causes the
record to te transferred from the
input/output device to main storage.
This makes the record available to
the problem progranm.

c. A GET for an
processed in

d. The first GET for a record in a
blocked file causes the physical
transfer of the tlock of data frcm
the input/output device tc the
input/output area. It also places
the address of the first record into
the specified ICEEG register. Each
succeeding GET causes the address of
the currently availalle record tc te
placed in the IOREG register, and
may or may not cause a transfer cf
data.

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

To address any field within the
CESTE input record teing processed
(AREA1), register 10 has been
assigned by the Assemller as tase
register because this register pro-
duces the lowest displacement.

Since register 10 has also been spe-
cified in the ICREG entry for the
OMSTR file, the IOCS automatically
loads the register and changes its
contents to point to the begin
address of the record keing pro-
cessed. When this programming tech-
nique is used, the programmer need
not specify a ltase register in



instructions referring to fields of
the OMSTR input record currently
being processed.

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

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

When output files specify an IOREG
register, the register is initial-
ized by the OPEN routine. A PUT to
an output file for which a work area
was not specified merely causes the
address of the next availalble reccrd
area to be placed into the specified
IOREG register. No data is moved
within storage, and a transfer of

a new detail number has Lteen
detected. In this routine, the user
may build a record for inclusion in
the new master file.

4. User routines for processing additional
standard laktels,

6.

211 files that have Leen opened must be

closed.

This is normally done in an

end-of-file routine.

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

a.

Twe input/output areas and one werk
area are reserved for detail card
records. Because these are single
unklocked records, the individual
fields within the records may te
defined along with the allocation of
the work area as shown.

the data to the ocutput device may or b. Bn input/output area is reserved for
may not occur. each of the two master files. Note
the use of the zero-duplicaticn fac-
g. The ERROR routine is entered when tor to define fields within logical
either a master record is missing cr records of the CFSTB input file.
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The following simple example (Figure 20)

illustrates how the read/compute, write/com-

pute overlap feature is used, in connection
with two I/0 areas and a work area.

A maximum degree of overlap is achieved
as follows:

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

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

PROGRAMMING EXAMPLE 2

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

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

For simplicity, no error routine is
included. The program halts if a card is
read for which there is no corresponding
tape record, or if the end-of-tape has
been reached before the last card has
been processed. When the last tape record

has been processed, the job is completed.
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GLOSSARY

Address.

1. An identification, as represented by a
name, or numkexr, for a register, loca-
tion in storage, or other data source
or destination.

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

Allocate. To assign storage locations or
areas of storage for specific routines,

portions of routines, constants, data, etc.

_______ A generic term for alphabetic
letters, numerical digits, and special
characters.

Ascending Order. A sequence of records
such that the control fields of each suc-
cessive record collate equal to or higher
than those of the preceding record.

Assemble. To prepare an object-language
program from a symbolic-language program Ly
substituting machine operation codes for
symbolic operation codes and absoclute or
relocatable addresses for symbolic
addresses.

Basic Monitor. The main control fprogranm.
Available in a card, a tape, and a disk
version. Resident in main storage when
control required. Loads programs into main
storage and causes their execution.

1. A characteristic or property involving
a selection, choice, or condition in
which there are two possitilities.

2. The number representation system with a
Lase of two.

Bit. A binary digit.

Blank Character. Any character or charac-

ters used to produce a character space on

an output medium.

Block (records) .

1. To group records for the purpose of
conserving storage space or increasing
the efficiency of access or processing.

2. A physical record so constituted, or a
portion of a telecommunicaticns message
defined to be a unit of data
transmission.

1. To depart from the normal sequence of
executing instructions in a computer.
2. A machine instruction that can cause a
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derarture as in (1). Synonymous with

‘transfer'.

Buffer_ (Frogram_Input/Cutput). 2 porticn
of main storage into which data is read, or
from which it is written.

Byte. 2 sequence of adjacent linary digits
operated upon as a unit.

Card _Stacker. A mechanism which stacks
cards in a pocket after they pass through a
machine.

Central Processing Unit. A unit of a com-
puter that includes circuits controlling
the intergretation and execution of
instructions.

_________ 2 point in a program atout
which sufficient information is stored to
Fermit restarting the protlem from that
point.

____________ Pertaining to the Linary
representation of data on punched cards in
which adjacent positions in a column corre-
spond to adjacent bits of data.

Command. An instruction in machine

A fixed or invariable value or

Ccntrol Program. A set of programs which
rrovide the management functions necessary
for continuous operation of a computing
system.

Control sStatement. Any of the statements
in the inrut to a specific jol that define
the requirements of the job, its options,
or centrol its actions.

Ccunter. 1A device such as a register or
storage location used to represent the
numker of occurrences of an event.

CEU. See Central FProcessing Unit.

Cycle.

1. 2Ap interval of space or time in which
one set of events is completed.

2. Any set of operations that is repeated
regularly in the same sequence. The
operations may ke sutject to variations
cn each repetition.

Lata. Any representation, such as charac-
ter quantities, to which meaning might te
assigned.



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

Data_Management. See File Management.

_____________ A systematic sequence of
operations performed on data.

Data Frocessing _System. A netwcrk of
machine components capable of accepting
information, processing it according to a
plan, and producing the desired results.

See Logical Record.

Data_Set. See Data File.

1. A characteristic cr property involving
a selection, choice or condition in
vhich there are ten possibilities.

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

Deck. A collection of punched cards.

Default Value. The operand specification

assumed by a program when the value is

omitted.

DCescending Order. A sequence of records
such that the control fields of each suc-
cessive record collate equal to or lower
than those of the preceding record.

Ligit.

1. Any of the arabic numerals 1 to § and
the symbol 0.

2. One of the elements that combine to
form numbers in a system other than the
decimal system.

EBCDIC. (Extended Binary Coded Decimal

Interchange Code) A specific set of eight-

bit codes standard throughout System/360.

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

File. 1A collection of related records

treated as a unit, e.g., in inventory con-
trol, one line of an invcice forms an iten,
a complete invoice forms a record, and the
complete set of such records forms a file.

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

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

Halfword Boundary. Even-numbered byte
rcsition in main storage, coincident with
the left byte of a halfword.

Hexadecimal. A numler system using the

equivalent of the decimal number 16 as a
base. The values 0-15 are represented by
the digits 0-9 and the alphaktetic charac-

ters A-F.

Hopper. A device that bholds cards and
makes them available to a card feed
mechanism. Contrast with card stacker.

_______ A technique of address modifica-
tion often implemented ky means of index
registers.

___________ A register whose contents
is added to or subtracted from the operand
address prior to or during the execution of
an instruction.

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

input.

1. The data to be processed.

2. The state or sequence cf states occur-
ring on a specified input channel.

3. The device or collective set of devices
used for bringing data into another
device.

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

_________ The area of internal storage
into which data is transferred from extern-
al storage.

Input/Cutput.

1. Common atbreviation I/C. 23 general
term for the equipment used to ccmmun-
icate with a computer.

2, The data involved in such

communication.

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

Instruction. A statement that specifies an

creration and the values or locations of
all operands. In this context, the term
instruction is preferatle to the terms com-
mand cr order which are scmetimes used as
synonyms. Comrmand should be reserved for
electronic signals. <Crder should te
reserved for sequence, interpolation and
related usage.

Instruction_Format. The allocation of bits
or characters of a machine instruction tc
specific functions.

Glossary 75



Interrupt.

1. A break in the normal flow of a systenm
or routine such that the flow can be
resumed from that point at a later
time.

2. To cause an interrupt

I/0 _Area. An area (pertion) of main
storage into which data is read or from
which data is written. I/0 means
Input/Output.

Job_Control Program. A System Control pro-
gram. Called into main storage Letween
jobs and provides for automatic job-to-job
transmission. Processes control statements
in the input stream that identify a job or
define its requirements and options.

Label.
magnetic tape

A physical identification record cn
(or disk).

Linkage. The interconnections tetween a
main routine and a closed routine,i.e.,
entry and exit for a closed routine from
the main routine.

Load. To place data into internal storage.

Location. A position in storage that is

usually identified by an address.

Logical Record. A record identified from
the standpoint of its cocntent, function,
and use rather than its physical attri-
kutes. It is meaningful with respect to
the information it contains. (Contrast
with Physical Recoxd.)

Machine_Instruction. An instruction that
the particular machine can recognize and
execute.

Macro_Instruction. A statement that is
used in a source program and replaced by a
specific sequence of machine instructions
in the associated object program.

Macro_Library (Tape). An area of the macro
library section of the system tape. Has
four priority sections, each of which con-
tains the macro definitions required by the
macro instructions in user progranms.

Magnetic Tape. A tape with a magnetic sur-
face on which data can te stored.

Main_gStorage. The fastest general purpose
storage of a computer. Also, for the Model
20, storage within the CPU that can be
addressed toth for reading and writing

data.

Mnemonic Code. A mnemonic code resembles
the original word and is usually easy to
rementer, e.g., EL for edit and MVC for
move characters.
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Name. RAn alphameric character string,
normally used to identify a progranm.

____________ A fully assemtled progran
ready to be loaded in the computer.

_____ That which is operated upon. An
cperand is usually identified try an address
part of an instruction.

1. The act specified ty a single coemputer
instruction.

2. A program step undertaken or executed
by a computer, e.g., addition, multip-
lication, extraction, comparison,
shift, or transfer. The operation is
usually specified by the operation part
of an instruction.

Oreration Code. The code that represents
the specific operations of a computer.

Cutput.

1. Data that has leen processed.

2. The state or sequence of states occur-
ring on a specified output channel.

3. The device or collective set of devices
used for taking data out of a dJevice.

4. A channel for expressing a state cn a
device or logic element.

_________ The area of internal storage
from which data is transferred to external
storage.

Overlar. To do something at the same time
that something else is fteing done; for
example, to perform input/output operations
while instructions are Leing executed Ly
the central processing unit.

Overlay. To place a phase or subphase into
main stcrage locations occupied by another
phase or subphase that has already Leen
processed.

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

Padding. A technique used to £ill a bleck
of information with dummy records, words cor
characters.

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

Problem Program. A general term for any
rrogram that is not a control prograr.

Erogranm.

1. The plan for the solution of a protlem
including data gathering, processing
and reporting.



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

Process. A systematic sequence of opera-

tions to produce a specified result.

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

Read/Compute, WritesCompute Overlap_ Fea-
ture. A feature of the IBM System/360
Model 2C, Submodel 5 that permits data
transfer from or to I/0 units to Le over-
lapped with processing.

BReader. A device which converts informa-
tion in one form of storage to information
in another form of storage.

Reblock. To change the format of a file so
that a different number of logical records
comprises one physical record. See Block.
Record. A general term for any unit of
data that is distinct from all others when
considered in a particular context.

Register. A device capaltle of storing a
specified amount of data such as one
halfword.

Relocate. 1In programring, to move a rou-
tine from one portion of internal storage
to another and to automatically adjust the
necessary address references so that the
routine, in its new locaticn, can te

executed.

_________ The modification of address
constants regquired to compensate for a
change of origin of a phase or subphase.

Routine. An ordered set of instructions
that may have some general or freguent use.

RWC Feature. See Ready/Compute, Writey
Compute Overlap Feature.

Source_Language. A language that is an
input to a given translaticn process.

Source Erogram. A program written in a

source language.

Special Character. In a character set, a
character that is neither a numeral nor a
letter, e.g., —-*$ = and klank.

_________ In computer programming, a
meaningful expression or generalized
instructicon in a source language.

EX==

1. Pertaining to a device into which data
can be entered and from which it can be
retrieved at a later time.

2. Loosely, any device that can store
data.

Storage Capacity. The amount of data (in
bytes) that can be contained in a storage
device.

1. To enter data into a storage device.
2. Tc retain data in a storage device.

__________ 2 routine that can le part of
another routine.

Switch.

1. A symbol used to indicate a branching
point, or a set of instructions to con-
dition a tranch.

2. A physical device which can alter flow.

clic An address expressed in
symtols convenient to the programmer.

Symbelic_Address.

Systenm.

1. 2 collection of consecutive operaticns
and procedures required to accomplish a
sprecific objective.

2. An assemtly of objects united to form a
functional unit.

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

Tape Mark.

Truncate. 1To cut off at a specified sgot
(as contrasted with round or pad).
Unpack. To recover the original data fronm

racked data.

Jclu That portion of a single unit cf
storage media that is accessiltle to a
single read-write mechanism. For exanmple,
a reel of magnetic tape for a 2415 magnetic
tape drive, or one 1316 L[isk Fack for a
2311 Lisk Storage Drive.
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READER’'S COMMENT FORM

IBM System/360 Model 20,
Tape Programming System,
Input/Output Control System

e How did you use this publication?

As a reference source ...
As a classroom text ...
As a self-study text ...

® Based on your own experience, rate this publication . . .

As a reference source:

As a text:

¢ What is your occupation?

Form C24-9003-4

e We would appreciate your other comments; please give specific page and line references

where appropriate. If you wish a reply, be sure to include your name and address.

e Thank you for your cooperation. No postage necessary if mailed in the U.S.A.
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YOUR COMMENTS, PLEASE . ..

This SRL manual is part of a library that serves as a reference source for systems analysts,
programmers and operators of IBM systems. Your answers to the questions on the back of this
form, together with your comments, will help us produce better publications for your use. Each
reply will be carefully reviewed by the persons responsible for writing and publishing this

material. All comments and suggestions become the property of 1BM.

Please note: Requests for copies of publications and for assistance in utilizing your IBM sys-
tem should be directed to your IBM representative or to the IBM sales office serving your

locality.
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