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Preface 

This reference publication is a guide for 
the programmer planning to use the DOS 
Input/Output Control Systerr. rracro 
instructions and supervisor communication 
macro instructions. It describes the 
macros and their various operands. The 
publication has ten sections. The first 
two sections, Introduction and Macro 
Sys.!:~~" in troduce -concepts and terrri nology. 
The third section describes Label 
~roc~~§ing for all files. The-fourth, 
fifth l and sixth sections describe the 
logical IOCS macro instructions for the 
§~ueg~!~!_~££~~~_~~~hoQ, ~!!~£~_~££~~~ 
Meth2g, and f~Qex~g_~~g~~~~!~!_~££~~~ 
Method~ respectively. The seventh section 
contains the ~~lt!t~~~!~g_~~£!Q~ and the 
information required to use the 
multitasking function. The eighth section 
contains the ~hY§i£~!-1Q~~ processing 
information. The ninth section describes 
the ~~erY!§Qr=Co~~E~!£~!!2D_~~£!2§ and the 
procedures for checkpointing a program. 
The tenth section discusses Additional 
~~£ro_fnst!~£t!on~ used in program-lInkage. 

The problem programmer should be 
familiar with the publications listed in 
the abstract on the front cover of this 
manual# with every pertinent device manual, 
and with the following related 
publications. 

Notes: Although titles of SOIDe DOS 
publIcations have been sirrplified, the 
change does not affect the contents of 
the publications. In case of 
discrepancies between this manual and 
IBM-supplied DOS component publications 
(such as: guides for language 
translators# sorts, utilities, etc, and 
specifications manuals), observe the 
specific restrictions of the component. 

f~~£~11_~~Esf-~~E~_g~~g~!_~~Q_f~~_£~££ 
~~2~r TaE~_g~~g~r_~2g.!:!Q!, GA24-3388 

IB~§yst~m~~~Q_f2~E2~~D!_Q~~£!!Et!2~~l_ 
l!!26_PaE~!_~~E~_~2~!!2!_~~!!L_!Q!I_~~~! 
Ta~_g~Q~!L_~~2_!Q!!!_~~E~!_~~~_~E~£h, 
GA33-4500 

!~~_§yst~~~1~Q_~!sk-2E~!~.!:!~9~1§~~m£_ 
Q~er:~~~i2~, GC20-1685 

f~~_!£75_QE!!£~!_g~~g~!~~2!t~!_~2~E2Q~llt 
Q~~£riE.!:!QQ, GA19-0034. 
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MACHINE REQUIREMENTS 

Minimum features required: 

• 16K bytes of main storage (24K bytes 
are required for multiprogramming 
and/or MICR (Magnetic Ink Character 
Recognition] document processing). 

• Standard instruction set. See Note 1. 

• One I/O channel (either multiplexor or 
selector). See Notes 2 and 3. 

• One Card Reader (IBM 1442, 2501, 2520, 
or 2540). See Note 4. 

• One Card Punch (IBM 1442, i520, or 
2540). See Note 4. 

• One Printer (IBM 1403, 1404, 1443, or 
3211). See Note 4. 

• One Printer-Keyboard. For an IBM 
System/360 Model 65 Or larger, use the 
multiplexor channel. 

• One Disk Storage Drive. 

Note 1: Language translators may require 
extended instruction sets and/or additional 
main storage. 

Note 2: Telecommunications require two 
channels, one for telecommunications and 
the other for a system resident device. An 
IBM 2701 attached to a System/360 MOdel 25 
must be placed on the multiplexor channel. 

Note 3: MICR processing requires at least 
two I/O channels. A DOS supervisor 
supporting MICR devices on the multiplexor 
channel cannot support burst mode devices 
on the same channel. MICRs should be 
attached as the highest priority device on 
the multiplexor channels. The IBM 1255, 
1259, 1270, 1275, 1412, or 1419 with Single 
Address Adapter is supported on any 
selector channel, but device performance is 
maintained only if a selector channel is 
dedicated to a single MICR device. The IBM 
1419 or 1275 with Dual Address Adapter is 
not attachable to selector channels. 

Also, MICR processing requires either 
the direct-control feature or the 
external-interrupt feature. 

Note 4: One 3420 or 2400-series magnetic 
tape unit may be substituted for this 
device. (7- or 9-track. If 7-track tape 
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units are used, the data-conversion feature 
is required, except when substituted for a 
printer. ) 

Additional features supported: 

• Timer feature. 

• Simultaneous Read-While-Write Tape 
Control (IBM 2404 or 2804). 

• Any channel configuration up to one 
multiplexor channel and six selector 
channels. 

• Tape Switching Unit (IBM 2816). 

• storage-Protection feature (required 
for multiprogramming). 

• Universal Character set. 

• Selective Tape Listing features (IBM 
1403) for continuous paper tapes. 

• Dual Address Adapter (IBM 1419, 1275) 
to allow more stacker selection 
processing. When this feature is used, 
MICR devices with a Single Address 
Adapter cannot be accessed by the 
system. 

• Additional main storage up to 
16,777,216 bytes. 

Problem programs can request I/O 
operations on the following IBM devices: 

• 1442 Card Read Punch 

• 2501 Card Reader 

• 2520 Card Read Punch 

• 2540 Card Read Punch 

• 1403 Printer 

• 1404 Printer (for continuous forms 
only) 

• 1443 Printer 

• 1445 Printer 

• 3211 Printer 

• 1052 Printer-Keyboard (used for 
operator communication) 
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• 2671 Paper Tape Reader 

• 1017 Paper Tape Reader with 2826 Paper 
Tape Control Model 1 

• 1018 Paper Tape Punch with 2826 Paper 
Tape Control Model 1 

• 2311 Disk Storage Drive 

• 2314 Direct Access Storage Facility 

• 2319 Disk Storage 

• 2321 Data Cell Drive 

• 2400-Series Magnetic Tape Units 

= 3420 Magnetic Tape Unit 

• 1285 Optical Reader (maximum of 8 
optical readers are supported) 

• 1281 Optical Reader (maximum of 8 
optical readers are supported) 

• 1288 Optical Reader 

• 1255 Magnetic Character Reader 

• 1259 Magnetic Character Reader 

• 1412 Magnetic Character Reader (maximum 
number supported depends upon system 
configuration) 

• 1419 Magnetic Character Reader (maximum 
number of devices supported depends 
upon system configuration) 

• 2495 Tape Cartridge Reader 

• Teleprocessing devices specified in 
BTAM and QTAM publications referenced 
in the Preface 

• 1210 Optical Reader/Sorter (not 
available in the United States of 
America) 

• 1215 Optical Reader/Sorter (not 
available in the United States of 
America) 

• 3210 or 3215 Console Printer-Keyboard 
(System/310) 

Macro Similarities 

Macro similarities and differences between 
Basic Programming Support (BPS), Basic 
Operating System (BOS), Tape Operating 
System (TOS), and Disk Operating System 
(OOS) are: 
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• Imperative macro instructions and 
Supervisor Communication macro 
instructions available for TOS have 
identical expansions for DOS. 

• File definition macro instructions 
available for TOS have identical 
expansions for DOS. 

• Symbolic programs written for BPS and 
BOS can be assembled into the 
-F1'n,..~-iI"'\",,::::tl O ........ '1'1..;.,.~,.ot"lt,..,. .... ,. s;,...." .... TV"\.C'" 
................... """ ... """'&&"""'4 ...... '1 .... ...L .. (A.~.&..&"-.;;t .L'VL U\JO. 

However, the DTFSR macro instruction 
substantially prolongs program 
preparation time and, in many 
situations, execution time when used on 
DOS. 

• The PRTOV maCrO implementea ~n BOS 
differs from that in DOS. In BOS, once 
a channel 9 or 12 is sensed during 
printing or carriage spacing, the 
overflow indicator is reset by every 
print or carriage control command. 
Thus, previous BOSprograms used in DOS 
should be checked to determine whether 
the test for overflow after every 
carriage motion is made. 

• Certain register parameters for BPS and 
BOS are enclosed in parentheses in DOS. 
In ~neral, DOS accepts the parameters 
witnout the parentheses. For example, 
in DOS the" correct format is IOREG= (r·). 
DOS accepts the BOS operand IOREG=r. 

• No change in register usage conventions 
is planned for BOS or BPS. However, to 
avoid compatibility problems resulting 
from transition between aK and 16K 
support levels, installations using 8K 
support should observe the 16K register 
conventions indicated under Register 
Usage. 

Compatibility of the Original and the 
Present DOS 

To ensure compatibility between the present 
DOS system and the original, or partially 
updated original DOS, be aware of the 
following conditions: 

• Disk Operating System job control 
information previously supplied on VOL, 
DLAB, and XTENT statements (VOL, TPLAB 
for tape) should now be supplied on the 
simplified DLBL (DASD label) and EXTENT 
(extent) statements (TLBL or tape label 
statement for tape). However, DOS 
still accepts the information in the 
previous form. 



• A user with previously assembled tape 
DTF macro instructions may find that 
the standard label track has been 
modified because of error condition, 
multifile, or multivolume processing. 
To prevent modification of tape label 
job control information on the standard 
label track, the user must reassemble 
the tape DTF macro(s). For more 
information see OPTION STDLABEL in the 
System Control and Service publication 
listed in the Preface. 

• User programs written for an earlier 
release of DOS can usually be run under 
the present release without change or 
recompilation. However, there are 
three main exceptions that may require 
recompilation or linkage editing: 

1. If higher level compilers (such as 
COBOL, PL/I) undergo extensive 
changes or modification, programs 
compiled under an earlier release 
may not be executable under a later 
release. 

2. If the user wishes to take 
advantage of a newly supported . 
feature of DOS, recompilation of 
user programs is always required. 

3. If program modules undergo 
significant changes (again to 
support new features). 

• A LABADDR routine that builds 
user-standard labels in the IOCS area 
of main storage cannot be executed in a 
storage-protected environment. Thus, 
it cannot be executed in a 
multiprogramming environment. 

• Programs written for the original DOS 
can be run as background jobs in a 
multiprogramming environment with this 
restriction. The background program 
must have control of the Interval Timer 
feature when a program using the timer 
(SETlME macro instruction) is executed 
in a multiprogramming environment. 

• Programs using PIOCS to process Direct 
Access Storage Device (DASD) files, 
such as disk or data cell, must open 
the file if the program is executed in 
a system that has DASD file protect. 
The channel program for the DASD must 
begin with a Seek (X'07') command. 

• All data files created for the original 
DOS can be used. 

• Programs checkpointed in the original 
DOS cannot be restarted in the present 
DOS. 

~ To ensure problem program compatibility 
with future releases of the Disk Operating 
system, the following coding practices are 
recommended: 

1. The problem program shOUld initialize 
its own registers, declare a save 
area, and~initialize register 13 to 
point to the save area. In 
particular, problem programs shOUld 
not assume that register 0 contains 
the origin of the problem program 
phase, especially if the name of the 
phase appears in the execute 
statement. 

2. Problem program references to file 
data should logically follow an 
OPEN(R) to the file. Whenever 
possible, opened files should be 
closed before terminating a program. 

3. When exchanging information between 
subprograms, use the CALL, SAVE., and 
RETURN macros, and avoid load register 
and branch instructions whenever 
possible. 

4. Restrict problem program references to 
the communication area to bytes 0 
through 9 and 12 through 23,. 
References outside the defined 
communication region or any other 
system tables are not to be relied 
upon. 

s. In general, avoid macro expansions and 
modifications because it is the 
function that is supported and not the 
expansion. In particular, use the 
macro for the planned function and do 
not modify it, or code a substitute. 
For example, use DTFCD only with ~ard 
devices and not with tape units to 
maintain device independence. 

Physical IOeS vs Logical IOeS 

Consider the input/output control as 
consisting of two parts: physical IOCS 
(PloeS) and logical loeS (LIOCS). 

Physical IOCS controls the actual 
transfer of records between the external 
medium and main storage. It performs the 
functions of initiating the execution of 
channel commands and handling associated 
I/O interrupts. Physical loeS consists of 
the following routines: 
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• start I/O routine 

• Interrupt routine 

• Channel scheduler 

• Device error routines. 

These physical laCS routines are part of 
the supervisor, which is permanently­
located in lower main storage while problem 
programs are being executed. The device 
error routine for SYSRES resides in the 
supervisor area. other error routines are 
called into the transient area. 

Logical laCS performs the functions a 
user needs to locate and access a logical 
record for processing. A logical record is 
one unit of information in a file of like 
units, such as one employee's record in a 
master payroll file, one part-number record 
in an inventory file, or one customer 
account record in an account file. One or 
many logical records may be included within 
one physical record, such as a physical 
tape record (gap-to-gap). The term logical 
laCS refers to the routines that perform 
the following functions: 

• Blocking and deblocking records. 

• Switching between I/O areas when two 
areas are specified for a file. 

• Handling end-of-file and end-of-volume 
conditions. 

• Translating American National Standard 
Code for Information Interchange (ASCII) 
into Extended Binary Coded Decimal 
Interchange Code (EBCDIC) on input, and 
EBCDIC into ASCII on output. 

• Checking and writing labels. 

Logical laCS uses physical loeS to 
execute I/O commands whenever it determines 
that a transfer of data is required.. For 
example, if a file consists of blocked 
records and a block has been read into main 
storage, logical laCS ~akes each record in 
succession available to the user until the 
end of the block is reached. No physical 
laCS is required. When logical laCS 
determines that the last record in the 
block has been processed, it requests 
physical loeS to start an I/O operation to 
transfer the next physical record (gap to 
gap) into main storage. 

In Figure 1, only logical laCS is 
required to make records 2 and 3 (and 5 and 
6) available. Records 1-3 are already in 
main storage. Physical laCS is also 
required to make record 4 available 
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(records 4 through 6 are transferred in one 
block) • 

Block of 3 Records in Main Storage 

Record 1 Record 2 
(Record 4) (Record 5) 

lIO 
for 

Record 2 (5) 

lIO = Logical 10CS 
PIO = Physical 10CS 

Record 3 
(Record 6) 

LlO 
for 

Record 3 (6) 

lIO and PIO 
for 

Record 4 

Figure 1. Physical laCS vs Logical laCS 

Logical laCS macros (such as GET, PUT, 
R~~D, WRITE, etc) and physical Ioes macros 
(such as EXCP and WAIT) are available to 
the programmer for handling records. The 
logical laCS macro routines perform all the 
functions of both logical and physical 
laCS. Thus, when a GET instruction is 
issued, a logical record is made available 
for processing. Logical laCS routines use 
registers 0, 1, 14, and 15. 

The physical laCS routines are 
completely distinct from the routines used 
by logical laCS to perform functions such 
as blocking and deblocking. They permit 
the problem program to use physical laCS 
functions directly. To transfer a physical 
record (such as a DASD or tape record), the 
problem program issues an EXCP macro 
instruction (EXecute £hannel Erogram). 
This causes the channel scheduler to handle 
a request for data transfer. Program 
execution immediately continues with the 
next problem program instruction. However, 
the DASD or tape record is not available in 
main storage until some later time. When 
the record is needed for processing, the 
program must test (WAIT macro instruction) 
to determine if the transfer has been 
completed. Physical laCS uses registers 0 
and 1. 

Figure 2 shows the functions of physical 
and logical laCS routines. 

DASD File Protection 

For a 24K or larger machine, logical and 
physical laCS can provide DASD data file 
protection. Users desiring to implement 
DASD file protection in the future should 
not include any seeks, other than the 
initial full seek, within their DASD 
channel programs (see DASD Channel 
Programs). 

DASD file protection means that the user 
program is logically prohibited by the DOS 
supervisor from reading or writing on 



cylinders (disk) or strips (data cell) 
other than those specified in the file 
extent statements. The feature does not 
protect the file itself from being 
overwritten. 

In order to obtain any DASD file 
protection, the 

DASDFP=(n. n ~ aH~ I} 
operand in the FOPT supervisor generation 
macro must be specified at systerr 
generation time. 

n,n indicates the range of channels that is 
to provide DASD file protection. 

2321 indicates all disk and data cell 
devices are to be file protected. 

2311 or 2314 indicates disk only. 

DASD file protection then becomes effective 
when the file is opened and only if the 
file involved contains unexpired labels. 

Tape files may be written in EBCDIC or 
ASCII~ but DOS processes all files in 
EBCDIC. Logical IOCS automatically 
translates ASCII to EBCDIC on input and 
EBCDIC to ASCII on output, as required. 
The conversion takes place in the user's 
1/0 area. When the user wants to update 
records in his 1/0 area, the records must 
then be in the EBCDIC mode. If, hcwever, 
the'y have already been converted to ASCII, 
the user himself can make use of the 
translate tables in the supervisor.rhe 
address of the ASCII to EBCDIC table is in 

bytes 44-47 of the extension of the 
communication region for each partition4 
The address of the EBCDIC to ASCII table is 
256 bytes higher than that of the ASCII to 
EBCDIC table. rhe address of the extension 
of the communication region is found in 
bytes 136-139 of the communication region. 

Note: Some EBCDIC characters have no 
direct equivalent in ASCII, so logical 
IOCS substitutes a character (SUB> 
during translation. If an EBCDIC file 
is translated into ASCII, and then the 
user translates back into EBCDI:, this 
substitute character may not receive 
the expected value. See ~gdi~_tl for 
the correspondence between EBCDIC and 
ASCII. 

Types of LIOeS Processing 

The logical IOCS routines process records: 

1. In sequential order by the Sequential 
Access Method (SAM), 

2. In random order by the Direct Access 
Method (DAM), or 

3. Randomly and sequentially by the 
Indexed Sequential Access Method 
(ISAM) • 

SAM processing applies to all files in 
serial 1/0 devices (such as card reader, 
tape, printer, etc), and to recQrds on the 
IBM 2311 Disk Storage Drive, or IBM 2314 
Direct Access Storage Facility, or IBM 2319 
Disk Storage, or IBM 2321 Data Cell Drive 
when they are processed serially. The 
types of processing performed by DAM and 
ISAM apply only to files of Direct Access 
Storage Device (DASD) records. 

Introduction 13 



Using 
logical 
10CS 

Problem 
Program 

Logical 
10CS 

Issue GET • { Provide Record (Deblock) 
and Return to Problem Program 

N~x~.'ns~~~!~ ... , __ - ?R~. _ .. __ ( 
,aner uti) ~ It IfU Kequired, Issue I:XLP 

andWAIT~ 

"{ When I/O complet~, 
Return to Problem 

. Program '\ { 

Physical 
10CS 
(Channel 
Scheduler) 

Determine Channel. 
Piace Request in Queue 
if Channel Busy, and Return 
to Logical 10CS. 

Input 
Device 

If Channel Not Busy, } I/O 5 
Issue START I/O ~ tarts 

and Return to Logical 10CS • 

When I/O Complete, go } 
through Interrupt Routine ..... 1/0 Complete 

== ------ ----- ------ ------ ----- === == -- == -- :..-::...--- -------
Using 
Physical 
10CS 

Set Up CCW, CCB t and Issue EXCP --------~ Determine Channel. 
Place Request in Queue 

Next Instruction -.-_______________ _ 

(after fXCP) 
if Channel Busy I and Return 
to Problem Program. 

Next instruction 
(after WAIT) 

If Channel Not Busy, } ~ I/O Starts 
Issue START I/O 
and Return to Problem Program. 

When I/O Complete, go } ..-1/0 Complete 
through Interrupt Routine 

Figure 2. Retrieving a Record Using Lcgical laCS (One I/O Area) or Physical laCS 

Sequential processing reads/writes and 
processes successive records in a logical 
file. For example, card records are 
processed in the order the cards are fed. 
Tape records are processed starting with 
the first record after a header label and 
continuing through the records to the 
trailer label. DASD records are processed 
starting with a beginning DASD address and 
continuing in order "through the records on 
successive tracks and cylinders to the 
ending address. 

A sequential file on DASD is contained 
within one or more sets of limits specified 
by the job control extent cards. If the 
logical file consists of more than one set 
of limits, laCS automatically processes 
each set as required by the user. The 
records within each set must be adjacent 
and contained within one volume (disk pack 
or data cell). The sets are.not required 
to be adjacent or on the same volurre. 
Sequential processing of a file written on 
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DASD by the direct access method can be 
performed. 

The basic macros used for sequential 
processing are GET and PUT. These 
instructions overlap data transfer and 
processing. The extent of overlap depends 
en the user's I/O area assignment. In any 
case, when a GET or PUT has been executed, 
the transfer of data is complete before the 
instruction following the GET or PUT is 
executed. 

The Direct Access Method (DAM) processes 
records contained on IBM 2311, 2314, 2319, 
or 2321 that are usually organized in a 
random manner. DAM is a method of 
pro£~ssi~~~£Q~~~=!~~_not an-----­
Q~!niz!tion!!_ID~~hod. 

IOCS locates a DASD record for 
processing by referring to a ~ecord 
location reference supplied by the problem 



program. The location reference consists 
of two parts: a track reference and a 
record reference. The track reference 
specifies the track (or the first of 
multiple tracks) to be searched for the 
record. The record reference may be the 
record key, if records contain key areas, 
or the record identifier (10) in the count 
area of each DASD record. IOCS seeks the 
specified track and searches for the record 
on that track, or on the succeeding tracks 
in the cylinder. 

The basic macros for the direct access 
method of processing are READ and WRITE. 
Variations within these macros permit 
records to be read, written, updated, 
replaced, or added to a file. Thus, this 
method maintains a logical file in a random 
(or sequential) order. When a READ or 
WRITE instruction is executed, the actual 
I/O operation either starts or is placed in 
a queue for later execution. When the 
record is required for processing, the 
program must test (WAITF macro) to ensure 
that the transfer is complete. 

INDEXED SEQUENTIAL ACCESS METHOD (ISAM) 

DASD records contained within an indexed 
sequential file may be processed in a 
random order or in sequential order by 
control information. Both orders use the 
control information of the records (such as 
employee number, part number, etc), which 
is available in the key area of each DASD 
record. Any record stored at any location 
in the logical file can be processed using 
the random method. The user supplies ISAM 
with the key (control information) of the 
desired record. ISAM searches for the 
record and makes it available for 
processing. The ISMOD macro (combined with 
the loading, adding, and retrieval 
functions) is provided by the indexed 
sequential access method (ISAM). This is 
known as the Indexed sequential File 
Management System (ISFMS). 

In sequential processing, ISAM makes a 
series of records available. The records 
are available, one after the other in order 

by the control information (key) in the 
records. The user specifies the first 
record to be processed. ISAM retrieves the 
succeeding records (on demand) from the 
logical file, in key order, until the 
problem program terminates the operation. 

ISAM makes it possible to create an 
organized file and then add to, read from, 
and update records in that file. The file 
is organized from records that have been 
presorted by their control information. As 
the records are loaded onto DASD, ISAM 
constructs indexes for the logical file. 
The indexes permit individual records to be 
found in subsequent processing operations. 
The indexes are created in such a way that 
records can be retrieved randomly or 
sequentially. If records are added to the 
file at a later' date, ISAM updates the 
indexes to reflect the new records. 

The basic macros for processing the 
indexed sequential files are READ/WRITE and 
GET/PUT. READ and WRITE are for random 
operations. A READ or WRITE instruction in 
the problerr. program starts the I/O 
operation or places it in a queue, and 
exec~tion of the problem program continues. 
When an instruction later in the program 
requires that the transfer of data be 
complete, a test must be made. A WAITF 
macro is provided for the test. For 
sequential operation, GET and PUT macros 
are used. When a GET or PUT instruction 
for a record is executed, the transfer of 
data is completed before the next 
instruction in the problem program is 
executed. 

Basic and Oueued Telecommunications 
Access Methods 

Disk Operating system allows communication 
with remote terminals by either the Basic 
(BTAM) or Queued (QTAM) Telecommunications 
Access Method. The publications listed in 
the Preface gives a gene+al description of 
the available telecommunicaticns facilities 
and specific information on the imperative 
macro instructions, DTFs, and modules used 
with BTAM and QTAM. 
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Macro System 

A macro is a group of computer 
instructions. Thus, for one macro 
instruction, many computer instructions may 
be assembled. 

The macro system has two basic parts: 

• Macro definitions. General routines 
written as source statements and stored 
in the Assembler Sublibrary of the 
Source statement Library. These 
routines enable the user and IBM to 
build source program macro 
instructions. 

• source-program macroinstructions: 

1. Imperative input/output control 
macro instructions identify what 
I/O operation is desired. For 
example, in Appendix C, GET 
indicates that the user wants to 
obtain a card record. 

2. Supervisor communication macro 
instructions communicate with the 
supervisor and give access to the 
communication region. 

3. For processing with IOCS, two 
additional macro instructions are 
used: 

a. Declarative logic module 
generation macro instructions 
(with LIOCS) give information 
about the type of module to be 
generated. A module is an 
object code routine that can 
handle the conditions specified 
in the module generation macro. 
For example, in Appendix C, the 
CDMon generates a module to 
handle card input on a 2540 
using a work area. 

b. Declarative DTFxx macro 
instructions (with the LIOCS 
and PIOCS) define the 
characteristics of the specific 
file to be processed. The 
information in the macro 
instruction is assembled into a 
DTF Table. For example, in 
Appendix C the DTFCD macro 
instruction specifies that the 
symbolic unit containing the 
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file is SYS004, that the file 
uses a work area and an I/O 
area called.Al, and that 
control should be given to 
EOFCD when the last card is 
read. 

A direct relationship exists between 
these parts. During aS$embly, the macro 
instruction scecifieswhich macro 
definition is-to be called. Figure 3 shows 
how the macro definition is extracted, 
tailored, and inserted into the program. 
This is accomplished by a selection and 
substitution process using the general 
information in the macro definition and the 
specific information in the macro 
instruction. The insertion is a module, a 
table, or a small in-line routine and is 
called the macro expansion. 

Afte~ the insertion is made, the 
complete program consists both of source 
program statements and assembler language 
statements generated from the macro 
definition. In subsequent phases of the 
assembly, the entire program is processed 
to produce the machine-language program. 

IBM provides a number of prewritten 
macro definitions and specifies the macro 
instructions that the programmer can use 
for the definitions. Other macro 
definitions can be written by the user. 
See the,Assembler publication listed on the 
cover of this manual for additional 
information on this subject. 

The IBM-supplied macro instructions that 
are explained in this publication are 
organized into these categories: 

• Sequential Access Method (SAM) LIOCS 
macro instructions. 

• Direct Access Method (DAM) LIOCS macro 
instructions. 

• Indexed Sequential Access Method (ISAM) 
LIOCS ~acro instructions. 

• PIOCS macro instructions. 

• Supervisor Communication roacro 
instructions. 

• Additional macro instructions. 



SOURCE PROGRAM 
(Before) 

1 
2-----

ASSEMBLER 
OPERATIONS 

Locate Macro 
Definition 

Source 
Program 
Statements 

SOURCE PROGRAM 
(After) 

1 
2------.,..-

Source 
Program 
Statements 

15-----
16 Macro Instruction ---. 
17-----

Perform Indicated Selection 
and Substi tution 

15-----
16 Macro Instruction 

Merge with } 
Source Progrom ~ 

-..............Macro 
Expansion 

Figure 3. Schematic of Macro Processing 

Self-Relocation and IOCS 

To make LIOCS and PIOCS imperative and 
Supervisor Communication macro instructions 
self-relocating the user must: 

1. Use the OPENR and CLOSER macro 
instructions, and 

2. Use register notation within all his 
imperative macro instructions. 

See the discussion on Register Notation 
in this publication. 

DTF Declarative Macro 

Whenever logical IOCS imperative macro 
instructions (GET, PUT, READ, WRITE, etc) 
are used in a program to control the 
input/output of records in a file, that 
file must be defined by a declarative macro 
instruction, called a DTF (Define The 
File). The DTF macro instruction describes 
the characteristics of the logical file, 
indicates the type of processing, and 
specifies main-storage areas and routines. 

Source { 1: 
Program • 

Statements : =_ -==_ -==_ -==_ -==_ -==_ 

For example, if a GET is issued, the 
file definition supplies such factors as: 

• Record type and length. 

• Input device from which the record is 
to be retrieved. 

• Address of the main-storage area where 
the record is to be located for 
proce~sing by the problem program. 

Device-oriented file-definition 
declarative macro instructions are 
available for defining files processed by 
LIOCS. DTFPH is available for magnetic 
tape or DASD files processed by PIOCS .• 
Figure 4 contains an example of a DTF 
source statement. For LIOCS operations, 
the file-definition macro instructions used 
depend on the type of processing that will 
be performed for the file and in some 
cases, the I/O device upon which the file 
resides. 
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Figure 4. Sample DTFMT Macro Instruction 

SEQUENTIAL PROCESSING: This applies to 
input/output files in serial devices or to 
2311, 2314, 2319, or 2321 DASD when records 
are processed sequentially. The following 
macros are used for sequential processing: 

Macro Instruction 

DTFCD 

DTFCN 

DTFDI 

DTFMR 

DTFMT 

DTFOR 

DTFPR 

DTFPT 

DTFSD 

DTFSR 

Defines the File for 

Card Device 

Console 
(Printer-Keyboard) 

Device Independence 

Magnetic Reader (MICR) 
and Optical 
Reader/Sorter 

Magnetic Tape 

Optical Reader 

Printer 

Paper Tape Reader or 
Punch 

sequential DASD 

Serial type device (for 
compatibility only) 

18 DOS Supervisor and I/O Macros 

I 

I 
T 

I 

i 

i i I I iii I i 

! I I I I [ 
i I I I ! i i x ! I, :: 

I i 

I ! I ! 1 1 III 1! i x i I! 
I I i i I i i ' i, I ! Ii I x i I t iii 

i 
! , i : 

\ I 1 xl' 
I I I x 

'I I i I I I i II I I ! x 
i 

I : i I I x ! I I I 
I i I I I I i I I II I Ii x 

I 
I 
I i I I i I x , I I 
iii 

I I I I I , I ' x 
, I I I I I! x 1 

i I I I ! ! x 
i I I I I I ! I I ! x 

: i I ! I i i I I i I I I x iii 

I 
I 

I i : I i J \ 

1 I 
! 

i Ii 

DIRECT ACCESS METHOD: Whenever a logical 
DASD file is to be processed randomly, 
DTFDA should be used. 

INDEXED SEQUENTIAL SYSTEM: Whenever a 
logical DASD file is to be organized or 
processed by the indexed sequential access 
method (ISAM), DTFIS should be used. 

PHYSICAL IOCS PROCESSING: When PIOCS 
macro instructions (EXCP, ~AIT. etc) are 
used for a file, the DTFPH macro 
instruction is required if standard labels 
are to be checked or written cn a DASD or 
magnetic tape file, or if the DASD file is 
file protected. 

A DTFxx macro instruction generates a 
DTF table that contains indicators and 
constants describing the file. The user 
can reference this table by using the 
symbol filename+constant or filenamex, 
where x is a letter. When such a reference 
is necessary, the constant or letter is 
specified in the text. When referencing 
the DTF table, the user must ensure 
addressability through the use of an A-type 
constant, or through reference to a base 
register. 



r-------------------------------------------------------------, 
I Supervisor I/O I 
I Source Program DTF Table Tables (Job Con- I 
I trol Initiated) I 
I GET FILE FILE DTFCD SYSOOO,cuu I 
I I + I I I L ______ J L-----~~DEVADDR=SYSOOO I L _____________________________________________________________ J 

Figure 5. Relationship between Source Program, DTF Table, and 
Job Control I/O Assignment 

SYMBOLIC UNIT ADDRESSES 

In each of the DTF macro instructions, 
except those for DTFIS, and DTFPH 
MOUNTED=ALL files, the user can specify a 
symbolic unit name in the DEVADDR=SYSnnn 
operand. This symbolic unit name is also 
used in the job control ASSGN statement to 
assign an actual I/O device address to the 
file. For DASD files, the symbolic unit 
name is supplied in the job control extent 
statement. 

The programmer chooses the symbolic unit 
name of a device from a fixed set of 
symbolic names. He writes his program 
considering only the device type (tape, 
card, etc) of his file. At execution time, 
the actual physical device is determined 
and assigned to a given symbolic unit. For 
instance, a programmer can write a program 
that processes tape records and can call 
the tape SYSOOO. At execution time the 
operator (using ASSGN) assigns any 
available tape drive to SYSOOO. 

Figure 5 shows the relationship between 
the source program, the DTF table, and the 
job control I/O assignment. 

The fixed set of symbolic names that can 
be used with a declarative macro for either 
a background or batched job foreground 
program are the same and are represented by 
SYSxxx. If a foreground program is in the 
single program mode (via START statement), 
the system logical units for foreground 
programs must be assigned to unit record 
devices and SYSRLB, SYSSLB, SYSCLB, and 
SYSLNK cannot be used. Use of SYSCLB and 
SYSLNK for foreground programs is possible 
only in systems which support the batch-job 
foreground and private core image library 
options. Except for the preceding, both 
foreground and background programs can 
reference the same logical unit providing 
different devices, or DASD extents, are 
assigned. These symbolic units are system 
logical units and programmer logical units. 

System Logical Units 

SYSRDR Card reader, magnetic tape unit, 
or disk extent primarily for job 
control statements. 

SYSIPT Card reader, magnetic tape unit, 
or disk extent as the primary 
input unit for programs. 

SYSPCH Card punch, magnetic tape unit, or 
disk extent as the primary unit 
for punched output. 

SYSLST Printer. magnetic tape unit, or 
disk extent as the primary unit 
for printed output. 

SYSLOG Printer-keyboard for operator 
messages and logging job control 
statements. Can also be assigned 
to a printer. 

SYSRES System residence area on a disk 
drive. 

SYSLNK Disk extent as input to the 
linkage editor. 

SYSRLB Disk extent for a private 
relocatable library. 

SYSSLB Disk extent for a private source 
statement library. 

SYSCLB Disk extent for a private core 
image library. 
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r----------------------------------------------------------------------, I Source Program CCB Supervisor I/O Table I 
I (Job Control Initiated) I 
I EXCP ccbname r-'" SYSxxx---------------.. SYSxxx, cuu I 
I I I I I L _____ J I 
L ______________ -------------------------------------------____________ J 

Figure 6. Relationship between Source Program and Job Control I/O 
Assignment 

Programmer Logical Units 

SYSnnn SYSnnn represents all the other 
symbolic units in the system. 
These units vary from SYSOOO to 
SYSmax, where SYSmax represents 
the highest numbered programmer 
logical unit available for a 
partition. The largest number 
available in the system is 222 
when MPS=BJF, and 244 when MPS=YES 
or NO. SYSmax can be determined 
by the user's distribution of the 
programmer logical units among the 
partitions. 

Each declarative macro, except DTFIS in 
which SYSnnn applies, requiring a symbolic 
unit to be specified has a list of symbolic 
units that are valid for that macro. In 
that list, SYSnnn represents only the 
programmer logical units. However, SYSxxx 
indicates either a system or a programmer 
logical unit. 

Note: For the direct-access method, 
not only must the extent statements be 
supplied in ascending order, but the 
symbolic units for multivolume files 
must be assigned in consecutive order. 

For files processed by either the 
Sequential Access Method (SAM), or the 
Direct Access Method (DAM), only one 
symbolic unit may be assigned to a file 
on one volume. 

In physical IOCS, the symbolic unit name 
is specified in the CCB (as well as the 
DTFPH when used). Figure 6 shows the 
relationship between the source program and 
the job control I/O assignment. 

Logic Module Generation 
Macro Instructions 

Each DTF except DTFCN and DTFSR must link 
to an IOCS logic module. These modules 
provide the necessary instruction to 
perform the input/output functions required 
by the problem program. For example, the 
module reads or writes data, tests for 
unusual input/output conditions, blocks or 
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deb locks records if necessary~ or places 
logical records in a work area. Most 
imperative macro instructions enter a logic 
module to perform the necessary function. 

Some of the module functions are 
provided on a selective ba~is" according to 
the parameters specified in the xxMOD macro 
instruction. The programmer has the option 
of selecting (or omitting) some of these 
functions according to the requirements of 
his program. The omission of some of these 
functions results in smaller main storage 
requirements for a particular module. 

Note: If the user issues an imperative 
macro, such as WRITE or PUT, to a 
module that does not contain that 
function, an invalid supervisor call 
(SVC 50) is generated" the job is 
terminated, and a message is displayed. 

A logical IOCS module is defined as a 
subset to another logic module if all the 
functions available to the subset module, 
plus additional functions~ are also 
available to the superset module. For 
example: 

superset Module 
Functions 

Optional use of 
CNTRL macro 

Workarea and I/O 
area processing 

Support of printer 
overflow 

Read backward and 
forward on magnetic 
tape 

Subset Module 
Functions 

CNTRL macro cannot 
be used 

I/O area processing 
only 

No printer overflow 
support 

Read forward only 

The relationship between subsets and 
supersets is shown in diagrams at the end 
of the discussion for each module. 

Some CDMOD, PRMOD, PTMOD, ISMOD, SDMOD, 
DAMOD, and MTMOD macro instructions 
correspond to two or more DTFCD, DTFPR, 
DTFPT, DTFIS, DTFSD, DTFDA, and DTFMT macro 
instructions. The functions required by 
these DTFs are thus available in a single 



xxMOD macro instruction, even if the DTFs 
have slightly different parameters. 

Interrelationships of the 
Macro Instructions 

HOW THE IOCS MODULE IS LINKED WITH THE DTF 
TABLE 

Regardless of the method of assembling 
logic modules and DTFs (that is, with the 
main program or separately), a symbolic 
linkage results between the DTF table and 
the logic module. The Linkage Editor 
resolves these linkages at edit time. 

The IOCS module and DTF table linkage is 
accomplished by generating a V-type address 
constant in the DTF table and a named CSECT 
in the logic module. To resolve this 
linkage, the module names (or linkage 
symbols) must be identical. 

The following example shows the 
relationship of the program, the DTF, and 
the logic module. Imperative macros 
initiate the action to be performed on the 
file by branching to the logic module entry 
point generated in the DTF tab~e. 

r-----------------------------------------, 
Program DTF Table Module I 

r------------, 
I I 
I ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GET TAPE, WORK TAPE DTFMT r-~IJFFBCWZ I 
I J 
I I 
I I 

IJFFBCWZ--J I 
I 
I 
I _________________________________________ J 

TAPE is the name of the file. IJFFBCWZ 
is the name of the logic module. 

GENERATION OF MODULE NAMES IN DTF TABLES 
AND LOGIC MODULES 

A module name is generated in the DTF table 
py one of two methods: 

1. The user may explicitly specify the 
module name by entering it in the DTF 
operand MODNAME=name. 

2. The user may allow the macro 
definition that processes the DTF 
macro instruction to .generate the 
module name as determined by the 
functions required by the DTF macro 
instruction. 

A module name is generated for a logic 
module in a similar manner. The generated 
names are referred to as standard module 
names. Information on standard module 
names follows the discussions of the logic 
module generation mac~os. 

SUBSET/SUPERSET MODULE NAMES 

When a DTF table is assembled (with the 
main program or separately), a module name 
is generated that exactly reflects the 
functions required by the DTF macro 
instruction. However, if similar DTFs are 
assembled together, the services required 
by the simi:tar files are collected by the 
macro definition dur~ng the assembly 
process, and one superset module name is 
generated. The problem programmer can 
become familiar with the quick reference 
Subset/Superset xxMOD Names charts 
following the logic module description by 
studying this example: 

r-----------------------------------------, I *+++* I 
I I J x F B C W Y I 
I UZZZZ I 
I V + + I 
I WEN I 
I Z S I 
I Z I 
I I 
I + subsetting/supersetting permitted. I. 
I * No subsetting/supersetting permitted. I L _________________________________________ J 

The letters indicate several functions 
that can be performed by the logic module. 
A superset is a logic module that performs 
all the functions of its subset module. 
Fore~ample, the logic module name IJxWE~ZZ 
is a superset mpdule for subset modules 
IJxWE.§ZZ and IJxWE,lZZ. Similarly" IJxWE.§ZZ 
is a superset module for subset module 
IJxWE!ZZ. 
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An asterisk C*) over a column indicates 
that~o subsetting or supersetting is 
permitted, whereas a plus C+) sign in a 
column. indicates that both are permissible. 
Two plus signs in a single column divide 
that column into mutually exclusive sets. 
In this example, C is n21 a superset of N, 
S, or Z, and conversely N, S, or Z, is not 
a subset of C. 

The vertical arrangement of letters 
within a column is always in alphabetical 
order by group. The only significance of 
the horizontal order is the letters 
themselves that comprise the module name. 

Do not use subset/superset charts to 
decide functions to be performed. The 
requirements of the problem program should 
decide these functions. Then, the logic 
module name is formed according to the 
Recommended Module Name for xxMOD section. 
These charts also make it possible to 
obtain a compromise between the number of 
functions a module can perform and the 
resulting size of the module. 

EDITING LOGICAL IOCS PROGRAMS 

The programmer has the option of either 
assembling DTFs and logic modules with his 
main program or assembling them separately 
for later linkage editing with the main 
program. To take full advantage of the 
linkage editing facilities for DTF tables 
and logic modules, the operand SEPASMB=YES 
should be specified when DTF tables or 
logic modules are separately assembled. 

Logical loes programs always generate 
symbolic linkages between DTF tables and 
logic modules. These linkages are resolved 
by the Linkage Editor at edit time. 
Furthermore, if DTF tables are assembled 
separately, the programmer must define any 
additional symbolic linkages in the form of 
EXTRN-ENTRY symbols. Appendix C contains a 
full description of the different symbolic 
linkages that must be defined when 
separately assembled programs are edited. 

When the operand SEPASMB=YES is 
specified in a DTF macro instruction, a 
CATALR card with the file name supplied to 
the DTF is generated ahead of the object 
deck. When the operand SEPASMB=YES is 
specified in an xxMOD macro instruction, a 
CATALR card with the module name is 
generated ahead of the object deck. In 
either case, a START card must not be used 
in a separate assembly. 

Cataloging DTF tables and logiC modules 
to the relocatable library is recommended 
to reduce the user coding effort and to 
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minimize total time needed to prepare and 
test programs that use logical IOCS. Using 
DTF tables cataloged in the relocatable 
library requires standardization of the 
labels referred to by the DTFs. This is 
necessary if these tables are used by 
different programs. 

If the I/O modules, DTF tables, and the 
main program are assembled together, the 
linkage editor searches the input strEam 
and resolves the symbolic linkages bet~een 
tables and I/O modules. This is 
accomplished by external-reference 
information (V-type address constants 
generated in DTF tatles) and the 
section-definition information (CSECT 
definitions in logic modulesj. Fur~ner 
information may be found in the Linkage 
Editor section, under Structure of a 
Program, in the system Control and Service 
publication listed in the Preface. 

If any of the elements that constitute a 
program are assembled separately, the 
different object modules (assemblies) may 
be supplied to the input stream at 
linkage-edit time. The linkage editor then 
resolves the symbolic linkages between 
them. If any of the separately assembled 
elements have been cataloged to the 
relocatable library, the linkage editor 
finds unresolved external references in the 
input stream and performs the AUTOLINK 
function of the linkage editor. The 
relocatable library then searches for a 
relocatable module name identical to the 
external reference. If the module is not 
defined in the relocatable library, the 
external references to this name remain 
unresolved. Therefore, if the modules are 
assembled separately and cataloged to the 
relocatable library, the programmer must 
determine that at least one of the DTFs in 
his program includes a module name that can 
be successfully autolinked from the 
relocatable library. Programmer control of 
the module to be autolinked from the 
relocatable libr~ry is achieved by the 
MODNAME operand in the DTF macro 
instruction. This operand overrides the 
standard module name generated by the macro 
definition. 

LINKAGE-EDITING PREASSEMBLED LOGIC MODULES 

A small number of IOCS logic modules can 
serve a large number of DTF macros. (Thi~ 
applies only to CDMOD, PRMOD, SDMOD, ISMOD, 
DAMOD, PTMCD, and MTMOD.) For example, the 
following module can serve 64 different 
DTFMT files by using these options: 
TYPEFLE=I~PUT or OUTPUT, RECFORM=FIXUNB or 
FIXBLK, WORKA=YES or NO, 19AREA2=Name or 
(not used), CKPTREC=YES or NO, and 



READ=FORWARD or BACK. The same module can 
also serve files with varying block sizes, 
record sizes, I/O area addresses, and exit 
addresses. 

r------- --------------, 
I Col 72 I 
I I 
I MTMOD X I 
I TYPEFLE=INPUT, X I 
I RECFORM=FIXUNB, X I 
I WORKA=YES, X I 
I CKPTREC=YES, X I 
I READ=BACK I L ___________________________ . ___________ J 

A preassembled logic module may be 
furnished to t~e linkage editor in three 
ways: 

1. INCLUDE the module from SYSIPT. 

2. INCLUDE the module from the system 
relocatable library. 

3. AUTOLINK the module from the system 
relocatable library. 

If a module is included from SY8IPT, its 
name offers no problem. However, the user 
assumes responsibility for a module name 
and functional match to the DTFs in his 
program. 

If a module is included from the system 
relocatable library, the situation is 
similar. The user should verify that the 
desired modules have already been cataloged 
to the library by consulting a DSERV 
listing of the library. 

If the module is to be autolinked from 
the system relocatable library, the user 
must determine whether the module name 
generated by the DTF (or furnished by the 
MODNAME parameter) coincides exactly with 
the name in the system relocatable library. 
If the names are identical, the autolink 
can be accomplished. Otherwise, the user 
must either include Some module that meets 
these needs (from SYSIPT or from the system 
relocatable library), or consider the logic 
module needs of other DTFs in his program. 

If a needed module is not available in 
the relocatable library, the user should 
determine if any other DTF will need a 
module that is named in the library and 
furnishes at least the functions required 
by the first DTF. For example, the 
following DTFs generate a request for the 
module named IJFFZZZZ. 

DTF Example 1 

r---------------------------------, I Col 72 I 
I I 
I FILE1 DTFMT X I 
I TYPEFLE=INPUT, X I 
I RECFCRM=FIXUNB, X I 
I IOAREA1=A1" X I 
I IOAREA2=A2 I L-_______________________________________ J 

DTF Example 2 

r---------------------------------------, I Col 72 I 
I I 
I FILE2 DTFMT X I 
I TYPEFLE=OUTPUT, X I 
I RECFORM=FIXBLK, X I 
I IOAREA1=A3, X I 
I WORKA=YES I L _________________________________________ J 

If the module named IJFFZZWZ is 
available in the system relocatable library 
'and the two files are defined in the same 
assembly, the autolink facility can be 
used. However, if only the first file is 
defined in the assembly and no IJFxxxxx 
modules are cataloged in the system 
relocatable library, the user must either 
furnish a private copy of the IJFFZZZZ 
module at linkage-edit time or include the 
larger module (IJFFZZWZ). In systems with 
ample main storage and/or for small 
programs, the user may choose to sacrifice 
a modest amount of main storage to achieve 
this capability. If the name of a DTF 
differs from that of a superset module, 
entry points (in addition to the CSECT) are 
generated within the logic module. This 
condition could arise if the DTF does not 
use all the functions provided for in the 
module. 

The entry points in the module define 
all the subset module names that can be 
handled by the superset module. V-type 
address constants may then be resolved 
against the entry points if they do not 
match the CSECT name. For example, the 
module named IJFFZZWZ has a secondary entry 
point named IJFFZZZZ. This explains why 
autolink works in the previous examples. 
However, autolink can only be used with 
catalog names (Which correspond to the 
CSECT name) but not with secondary entry 
pOints. 

If the programmer gives an explicit 
module name to the xxMOD macro instruction, 
this name overrides the standard module 
name in the CSECT definition and no ENTRY 
points are generated. The DTF tables that 
access the module may employ the operand 
MODNAME=name to link to a previously named 
logic module. 
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Each installation should generate a 
certain set of IOCS logic modules when the 
system residence volume is built. These 
modules should reflect equipment 
configuration, installation standards for 
record formats and exits, etc. Any user 
requiring a special tailored module can 
generate it by using the logic module macro 
instruction and its specific parameters. 

Macro-Instruction Format 

Macro instructions have the same format as 
assembler statements. That is, each macro 
instruction can consist of a name, 
operation; and operand field. 

The name field in a macro instruction 
may contain a symbolic name. Some macro 
instructions require a name; for example, 
CCB, TECB, DTFxx. 

The operation field must contain the 
mnemonic operation code of the macro 
instruction. 

The operands in the operand field must 
be written in either positional, keyword, 
or mixed formats. 

Positional Operands: In this format, the 
parameter values must be in the exact order 
shown in the individual macro discussion. 
Each operand, except the last, must be 
followed by a comma with no imbedded 
blanks. If an operand is to be omitted in 
the macro instruction and following 
operands are included, a comma must be 
inserted to indicate the omission. NO 
commas need to be included after the last 
operand. Column 12 must contain a 
continuation punch if the operands fill the 
operand field and overflow into another 
card. Any nonblank character in column 12 
causes the next parameter to be read in the 
following card. For example, GET uses the 
positional format. A GET for a file named 
CDFILE using WORK as a work area is 
punched: 

GET CDFILE,WORK 

Keyword Operands: The exact parameters 
used are equated to a keyword value. Thus, 
an operand written in keyword format has 
the form: 

LABADDR=MYLABELS 

where LABADDR is the keyword and MYLABELS 
is the parameter and LABADDR=MYLABELS is 
the complete operand. The operands in the 
macro instruction may appear in any order, 
and any that are not required may be 
omitted. Different keyword operands may be 
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punched in the same card, each followed by 
a comma. Or, they may be punched in 
separate cards as in Figure 4. 

Mixed Format: The operand list contains 
both positional and keyword operands. The 
keyword operands can be written in any 
order, but they must be written to the 
right of any positional operands in the 
macro instruction. 

For additional infoLwation on coding 
macro statements, see the Disk and Tape 
Operating Systems Assembler Language 
publication. 

OPERAND CARDS FOR DECLARATIVE MACROS 

The operands of the DTFxx and the module 
generation macro instructions can be 
punched in a set of ~ntry cards in the 
assembler format. Figure 4 shows an 
example of the entry cards used for a DTFMT 
macro instruction. The macros may be 
assembled in any order. 

The first entry card is a header card, 
and the continuation cards are detail 
cards. The header card is punched with: 

• The symbolic name of the file in the 
name field. Programming Note: Avoid 
defining symbols beginning with IJ 
since they may conflict with laCS 
symbols beginning with IJ. Avcid 
symbols that are identical to a 
filename plus a single character 
suffix. Thus, for the filename RECIN, 
laCS generates the symbols RECINS, 
RECINL, etc by concatenating the 
filename with an additional character. 

In a DTF, the symbolic filename may 
be up to seven characters long. This 
filename, if it is required on any of 
the standard latel job control 
statements, must be the same as that 
used in the DTF header card. 

For a module generation macro, the 
name mayor may not be specified. See 
Generation of Module Names in DTF 
Tables and Logic Modules. 

• The macro instruction mnemonic 
operation code in the operation field. 

• Keyword operands in the operand field, 
if desired. 

• A continuation punch in column 12, if 
detail cards are necessary. 

The detail cards follow the header card, 
and may be arranged in any order. Each 



detail card is punched, beginning in column 
16 4 with one or more keyword operands 
separated by commas. All detail cards 
except the final one must be punched with a 
comroa immediately following the last 
operand and with a continuation punch in 
column 72. Comments may be included if a 
space is left after the comma following the 
last operand. 

The following conventions are used in this 
publication to illustrate roacro 
instructions: 

1. Uppercase letters and punctuation 
marks (except as described in these 
conventions) represent information 
that must be coded exactly as shown. 

2. Lowercase letters and terms represent 
information that must be 'supplied by 
the programmer. More specifically, an 
n indicates a decimal number, an r 
indicates a decimal register number, 
and an x indicates an alphameric 
character. 

3. Information contained within brackets 
[] represents an optional parameter 
that can be included or oroitted, 
depending on the requirements of the 
program. 

4. An ellipsis (a series of three periods 
enclosed by commas) indicates that a 
variable number of items may be 
included. 

5. Options contained within braces {} 
represent alternatives, one of which 
must be chosen. When the alternatives 
appear in a string, they are separated 
by a vertical bar (logical CR). 

6. 

7. 

8. 

9. 

[
name J label 
address 

filename 

length 

A name-field symbol in 
this assembly, or an 
operand of an EXTRN 
statement, or * (the 
location counter). 

Symbol appearing in the 
name field of a DTF macro 
instruction. 

self-defining value, such 
as 3, X' 04 I, (15), B' 010 • . 

Absolute expression, as 
defined in the Assembler 
publication. ---------

10. I!l 
11. {name} ( r) 

12. rmel ( 0) 

name 
(1) 

Underlined elements repre­
sent an assumed value in 
the event a parameter is 
omitted. 

Ordinary register notation. 

Special register notation 
(ordinary register notation 
can l:e used.) 

Certain operands can be specified in either 
cf two ways: 

1. The user can specify the operand 
directly. 

2. The user c~n preload address of the 
value into a register before ex:cuting 
the macro instruction. When us~ng 
register notation, the register should 
contain only the specific address and 
high crder bits should l:e set to O. 

In the latter case, the user must 
specify the register in the macro 
instruction. (The registers that can be 
used for this purpose are discussed under 
B~g!§!~!_Us~g~.) This method is known as 
ordinary register notation. When the macro 
instruction is asseml:led, instructions are 
generated to pass the information specified 
in the operand to IOCS or to the 
supervisor. For example, if an operand is 
written as (8), and if the corresponding 
Farameter is to be passed to the supervisor 
in register 0, the macro expansion contains 
the instruction LR 0,8. 

The user can conserve main storage and 
save execution time by using what is known 
as special register notation. In this 
method, the operand is expressed as either 
(0) or (1). This notation is special for 
two reasons: 

• The register notation designation of 
registers 0 and 1 is not allowed unless 
specifically designated. 

• The designation must be made by the 
specific three characters (0) or (1). 
When special register notation is--­
indicated by (0) or (1) in a macro 
instruction, the user can use ordinary 
register notation and the macro 
expansion will contain the extra (LR) 
instruction. 

The format description for each macro 
instruction shows whether special register 
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notation can be used, and for which 
operands. For example, 

The format description shows that the 
filename operand can be written as (1), and 
the work n~me ope7and as (O)~ If. either of 
these spec~al reg~ster notat~cns ~s used, 
the user's problem program must load the 
designated parameter register before 
execution of the macro expansion. Ordinary 
register notation can also be used. 

Register Usage 

General registers 0" 1, 13, 14, and 15 have 
special uses, and are available to the 
problem program only under certain 
conditions. 

The following paragraphs describe the 
general uses of registers 0, 1, 13, 14, and 
15 by IOCS, but the description is not 
meant to be all inclusive. For more 
information on problem program subroutine 
linkage through registers, refer tc the 
~!g~2g~-R~9!~~~E§ section. In addition, 
special applications, such as a MICR user 
stacker selection routine, may require 
different registers. 

B~g!~te~_~_~~g-1: Logical IOCS reacros, 
the supervisor macros, and other 
IBM-supplied macros use these registers to 
pass parameters. Therefore, these 
registers may be used without restriction 
only for immediate computations, where the 
contents of the register are no longer 
needed after the computation. However, if 
the programmer uses them, he must either 
save their contents himself (and reload 
them later) or finish with them before laCS 
uses these registers. 

~~g!~~~~!~: Control, program subroutines, 
including logical laCS, use this register 
as a pointer to a 12-byte, doubleword 
aligned save area. When using the CALL, 
SAVE, or RETURN macros, the problem 
programmer can set the address of the save 
area at the beginning of each program 
phase, and leave it unchanged thereafter. 
However~ when sharing a reentrant (read 
only) logic module among tasks, each time 
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that module' is entered by another task, 
register 13 must contain the address of 
another 72-byte save area to be used by 
that logic module. 

E~!~te!s l!_~g::l 1~: Logical laCS uses 
these two registers for linkage. Register 
14 contains the return address (to the 
~roblem Frogram) from DTF routines, called 
programs, and user's subroutines. Register 
15 contains the entry point into these 
routines, and is used as a base register by 
the OPEN, CLOSE, an::l certain DTF macros. 
IOCS does not save the contents of these 
registers before using them. If the 
~rogrammer uses these registers, he must 
either save their contents himself (and 
reload them later) or finish with them 
before IOCS uses them. 

Registers 2-12 are available for general 
usage by programmers. Registers 0, 1, 
13-15 are used by the operating system. 

~ot~: If these registers are used by 
programmers, their contents should be 
saved before use and restored before 
returning control to the system. 

The assembler instruction for translate 
and test (TRT) makes special use of 
register 2. It is the programmer's 
responsibility to save the contents of this 
register before executing the TRT 
instruction if register 2 contains valuable 
information (such as pointers or counters) 
for later use in his program. After TRT 
instruction has been executed, the 
programmer can then restore the contents of 
register 2 from the save area. 

E~g!~~~~-1~!l: If an ISMOD logic module 
~recedes an assembler language USING 
statement or follows the problem program, 
registers 2-12 remain unrestricted even a~ 
assembly time. However, if the ISMOD logic 
nodule(s) lies within the problem program, 
the problem programmer should issue the 
same USING statement [which was issued 
before the logic module(s)] directly 
following the logic module(s). This action 
is necessary because the ISMOD logic module 
uses xegisters 1, 2, and 3 as base 
registers, and the ISMQD CORDATA logic 
module uses registers 1, 2, 3, and 5 as 
base registers. Each time either module is 
assembled, these registers are dropped. 



Label processing is currently a function 
of: 

• DASD 

• 2400-series magnetic tape 

• 3420 magnetic tape 

This section discusses the IOCS portion of 
that function. ~EE~~g!!_~ gives a complete 
discussion of the actual physical labels. 

Because of the direct access 
capabilities of DASD devices. standard 
labels are required for logically accessing 
files by name and for adequate file 
protection. Tape files do not require file 
labels. but without them maximum file 
security and control cannot be attained. 
Also. tape file security can only be 
maintained when the proper density is used 
both on the ASSGN statements and on the 
tape q.rive. 

Other files generally are not labeled, 
but processing for the file is similar. 
The file is opened to make it available for 
processing by logical IOCS routines. When 
IOCS detects an end-of-file on input. it 
branches to the EOFADDR address where the 
user can close the file. On output~ he can 
close it at his discretion. 

DASD Standard Labels 

Labels are required when processing DASD 
files. Thus, the user must supply both a 
DASD label (DLBL) statement for each 
logical file to be processed, and an extent 
(EXTENT) statement area on a DASD device. 
The OPEN macro uses the information 
supplied in these cards and also certain 
information from the DTF table for the 
file. Also, when processing standard 
labels, a LBLTYP statement may be required 
to define storage for nonsequential DASD 
file labels (see the §Y~Eem control a~~ 
§ervi~ publication). 

For input, the extent(s) for a file must 
either coincide with, or be within, an 
existing extent(s) that is defined in the 
Volume Table of Contents (VTOC). That is, 
on input, loes opens only an existing file 
or a subset of an existing file. For 
output, the file to be written cannot 
overlap existing unexpired files. IO:S 
does not destroy an unexpired file, except 
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when an internal system file (IJSYS) 
overlays an identical system file, tlithout 
an explicit request from the user. 
However. if OPEN determines that the output 
file will overlay an existing file whose 
expiration date has expired, OPEN deletes 
the expired labelCs) from the VTOC. This. 
in effect. removes the file from the 
volurre. In a multivolume file, the file 
may be removed from all the volumes that it 
occupies or i!2~!L2!!!L~Q!!!~of the_YQlu!!!~~. 

If OPEN determines that the expiration 
date of an existing file to be overlaid by 
the output file has not expired, the old 
file cannot be destroyed automatically. 
The user has the following choices. 

• For sequential or physical laCS 
processing: 

1. Terminate the job. 

2. Bypass the extent. That extent 
and any remaining extents for that 
file are bypassed and the job is 
terminated. 

3. Delete the unexpired file. 

• For work file and direct access 
processing: 

1. Terminate the job. 

2. Bypass the extent. That extent 
and any remaining extents for that 
file are bypassed and the job is 
terminated. 

3. Delete the unexpired file. 

• For index sequential processing: 

1. Terminate the job. 

2. Delete the unexpired file. 

For more informatiOn on processing 
labels, see the OPEN macro under the 
appropriate access method. 

Dur~ng processing, IOCS recognizes an 
end-of-volume condition when the extents on 
one volume have been processed and an 
extent for another volume is encountered. 
When this condition occurs, IOCS branches 
to the user's LABADDR routine (if provided) 
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to write or pass individually each user 
standard trailer label to be processed. 
After all user standard trailer iabels are 
processed (if any), IOCS processes the 
standard labels on the next volume and 
branches to the user's routine to frocess 
user standard header labels. After the 
header labels are processed, IOCS continues 
to process the data. 

when all records for an 2~~Eut_l2gi£~1 
file have been written~ the CLOSE 
Instruction must be issued to perform 
normal end-of-file procedures. IOCS then 
branches to the user's LABADDR routine (if 
provided) to write user trailer labels and 
the file is made inactive. If the end of 
the last extent specified for the file is 
reached before the CLOSE instruction is 
issued~ IOCS assumes an error condition. 

For inE~~!2g!£~!_!!!~, IOCS determines 
an end-of-file condition by either the 
ending addre~s of the last extent specified 
for the file in the extent statement, or by 

-an end-of-file record read from the data 
file. For sequential processing with DTFSD 
or DTFSR, IOCS branches to the EOFADDR 
routine upon an end-of-file condition. For 
sequential processing with DTFIS, IOCS 
posts the end-of-file condition in the 
field referred to as filenameC. The user 
can then test this bit and take action 
necessary to close his file. However, when 
processing in random order, the user must 
determine the end-of-file by checking 
filenameC CDTFIS) or ERRBYTE (DTFDA). 

If further processing of a closed file 
is required at some later time in the 
program, _the file must be reopened. When a 
file is processed in sequential order, IOCS 
checks the label(s) on the first volume and 
makes the first extent available, the same 
as at the original OPEN. When a file is 
processed by physical IOCS with the DTFPH 
operand MOUNTED=SINGLE, IOCS opens the next 
extent specified by the user's extent 
statement. When a file is processed by the 
direct access method (DTFDA), by the 
indexed sequential system (DTFIS), or by 
physical IOCS with MOUNTED=ALL on the 
DTFPH, all label processing is repeated and 
all extents are again made available. 

If ~~~_~!~~~~rj-1abel~ are desired, the 
user must supply a LABADDR routine, unless 
processing with physical IOCS. The direct 
and sequential access rr.ethods process both 
user header and trailer standard labels. 
The indexed sequential access method does 
not process user standard labels. Also, 
user labels cannot be created for a file 
whose first extent is a split cylinder 
extent. The direct access method writes a 
user trailer label only on the first volume 
of a multivolume file. 
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When the LABADDR routine is entered, 
IOCS loads an alphabetic 0, V, or F in the 
low-order byte of register o. 0 indicates 
header labels, V indicates trailer 
end-of-volume labels, and F indicates 
end-of-file labels. The user's LABADDR 
routine can test this character to 
determine the labels to be processed. IOCS 
also loads the address of an SO-byte IOCS 
label area in register 1. 

Within the LABADDR routine, the user 
cannot issue a macro that calls a transient 
routine (such as OPEN, CLOSE, DUMP, PDUMP, 
CANCEL, and CHKPT). For multivolume files, 
the LABADDR routine should save registers 
14 and 15 upon entry, and restore them 
before issuing the LBRET macro. 

When the user specifies LABADDR (see DASD 
Standard Labels), OPEN reserves the first 
track-o¥-the first data extent as a user 
label area. When LABADDR is specified, at 
least one user header and trailer label 
must be written if the access method 
Frocesses it. For the direct access 
method, when TRLBL=YES is specified with 
LABADDR, trailer labels are processed. 

IOCS uses bytes 1-4 of the 80-byte label 
for the label ijentification (for example: 
UxLy, where x = H or T and y = 1, 2, ••• , 
8). The user can use the other 76 bytes as 
he wishes. The maximum number of header or 
trailer labels is eight for a 2311 or 2314 
file, and five of each for a 2321 file. 
IOCS stores the label information (UHLx or 
UTLx) that it generates in bytes 1-4 of the 
IOCS label area~ The user can test this 
information, in addition to registers 0 and 
1, to determine the type and number of the 
label. (See User-Standard DASD File Labels 
for the label-¥ormats~)--------------------

Labels are built in either of the 
following ways: 

1. Build an SO-byte (or a 76-byte) label 
in the user area of main storage, and 
load the ajdress of the label area 
(label area minus four, if 16-byte) 
into register'O before issuing the 
LBRET macro. When the label is moved 
into the IOCS area, IOCS adds four 
bytes to the address in register o. 

2. Build a 76-byte label in the IOCS area 
at the address (that Ioes supplies in 
register 1) plus four, and load the 



contents of register 1 to register 0 
before issuing the LBRET macro. 

The IOCS area of main storage is a part 
of the supervisor. If the program is 
executed on a system with the storage 
protection feature, method 1 must be used 
because the user cannot write into the 
supervisor area. Thus, no user standard 
label routine using the second method can 
be executed in a multiprogramming 
environment. 

When the label is ready to be written, 
the LBRET macro returns control to IOCS. 
If LBRET 2 is used, OPEN writes the label 
and returns control to the user's label 
routine unless the maximum number of labels 
has been written. If LBRET 1 is used, the 
label set is terminated and no more labels 
can be created. 

When IOCS receives control, the IOCS 
routines move the label from the address 
the user loaded in register 0 into the IOCS 
label area. If the maximum number of 
labels has not been written, IOCS increases 
the identification number by 1 and returns 
to the user's label routine unless LBRET 1 
was used. If the maximum number of labels 
has been created, IOCS automatically 
terminates the label set. 

Checking User Standard Labels on Disk 

When a DASD file contains user standard 
trailer and/or header labels, IOCS makes 
these labels available one at a time to the 
user if LABADDR is specified in the DTF for 
the file (see DASD Standard Labels). If 
the labels are to be checked against 
information obtained from another input 
file, that file must be opened ahead of the 
DASD file. 

When the problem 'program has finished 
checking a label, it can update it or leave 
it unmodified. If it is to be updated, the 
problem program simply updates the 
appropriate label fields and issues the 
LBRET 3 macro. This causes the OPEN 
routine to update (rewrite) that label and 
read the next label. Register 1 points to 
the label (outside the problem program 
area). In a multiprogramming environment, 
the problem program must move the label to 
an area within the problem program before 
modifying it. After the label is modified, 
the problem program must initialize 
register 0 with the address of the modified 
label before issuing the LBRET 3 macro. If 
the label is to remain unmodified, the 
problem program can issue a LBRET 2 macro 
so OPEN will read the next label. In 

either situation, if the end-of-file record 
is encountered at the end of the labels. 
OPEN automatically terminates the label 
checking. 

If the user wishes to end label checking 
before all the labels have been read, the 
LBRET 1 macro may be issued (Direct Access 
and Sequential Disk files only). 

Tape Labels 

TAPE OUTPUT FILES 

For a magnetic tape output file, OPEN, 
CLOSE, and an end-of-volume condition 
rewinds the tape as specified in the DTFSR 
or DTFMT REWIND operand. No rewind is 
defined for the DTFPH, and tape file 
positio~ing depends on the labels to be 
processed and is the userJs responsibility. 

If a user writes any labels, a LABACDR 
routine must be supplied. (For ASCII tape 
files, the LABADDR routine may' only be used 
to process user standard labels.) The 
user's LABADDR routine, specified in the 
DTF, cannot issue a macro that calls a 
transient routine. For example OPEN, 
CLOSE, DUMP, PDUMP, CANCEL, and CHXPT 
cannot be issued. Also when processing 
multivolume files" the user"s label routine 
must save and restore register 15 if any 
logical IOCS macros other than LBRET are 
used. When user standard labels are 
written they always follow the standard 
labels on the tape. 

When all records for a file are 
processed, CLOSE can be issued to execute 
the end-of-file (EOF) routines. These 
routines write any record or blocks of 
records that are not already written. A 
partially filled record block is truncated; 
that is, a short block is written on the 
tape.. Following the last record" IOCS 
writes a tapemark, the trailer labels, and 
two tapemarks" and executes the rewind 
option. If no trailer labels are written, 
two tapemarks are written and the rewind 
option is executed. In either case, if no 
rewind is specified and no user pOSitioning 
occurs, the tape is positioned between the 
two tapemarks at- the end of the file .• 

If an end-of-volume (EOV) reflective 
marker is sensed on an output tape before 
CLOSE is issued, logical IOCS prepares for 
closing the file by ensuring that all 
records are written on the tape. If the 
programmer issues another PUT, indicating 
that more records are to be written on this 
output file, EOV procedures are initiated. 

Label Processing 29 



If the programmer issues a CLOSE, the EOF 
procedures are initiated. 

Under certain conditions, an unfilled 
block of records may be written at an EOV 
or EOF condition, even though the file is 
defined as having fixed-length blocked 
records. When this file is used for input, 
logical IOCS recognizes and processes these 
short blocks. The user need not be 
concerned or aware of the condition. 

Label processing for the EOV condition 
resembles that for the EOF condition, 
except that a standard label is coded EOV 
instead of EOF. Also, only one tapemark is 
written after the label set or after the 
data for unlabeled files. In an ASCII 
file, two tapemarks follow the end of 
volume labels. When IOCS detects the EOV 
condition, it switches to an alternate unit 
as designated in a job control ASSGN 
statement. If an alternate drive is not 
specified, the operator is requested to 
mount a new volume (on the same drive) or 
cancel the job. When the operator mounts 
the volume, IOCS checks the standard header 
labels and processing continues. 

In some cases, you may need to force an 
end-of-volume condition at a point other 
than the reflective marker. You may want 
to discontinue writing the records on the 
present volume and continue on another 
volume. This may be necessary because of 
some major change in category of records or 
in processing requirements. The FEOV 
(forced EOV) macro is available for this 
function. See FEOV Macro. 

Writing Standard Labels on Tape (OUTPUT) 

When standard labels are written (DTFMT or 
DTFSR FlLABL=STD or DTFPB TYPFLE=OUTPUTl, 
the user must supply the TLBL statement for 
standard label information. Also, when 
standard labels are processed, a LBLTYP 
statement may be required to define storage 
for tape label files (see the system 
Control and service publication). 

When OPEN is issued and the tape is 
positioned at load point, the volume (VOL1) 
label is checked. Whether at load point or 
not, the old file header, if present, is 
read and checked to make sure that the file 
on the tape is no longer active and may be 
destroyed. If th~ file is inactive or if a 
tapemark was read, the tape is backspaced 
and the new file header (HDR1) label is 

30 DOS Supervisor and I/O Macros 

written with the information the user 
supplies in the tape label statement. The 
volume label is not rewritten" altered, or 
updated. 

A comparison is made between the user 
specified density (SOO or 1600 bpi) and the 
VOL1 density of the expired tape. If a 
discrepancy is found and the tape is at 
load point, the volume label(s) is 
rewritten according to the user specified 
density. 

If an output file begins in the middle 
of a reel, it is the user's responsibility 
to properly position the tape immediately 
past the tapemark for the preceding file 
before issuing the OPEN macro. The MTC 
command can be used to do this. If the 
tape is improperly positioned., IOCS assumes 
an error condition and issues a message to 
the operator. 

If user standard labels are written, the 
LABADDR operand must be specified in the 
DTF (see Tape Output Files). After writing 
the standard label (header or trailer), 
IOCS loads register 0 (low-order byte) as 
follows: 

o indicates header labels. 
V indicates end-of-volume labels. 
F indicates end-of-file labels. 

The user's LABADDR routine can test this 
character to determine what labels should 
be written. IOCS also loads the address of 
an SO-byte IOCS label area in register 1. 

Note: For ASCII files, the user 
processes his standard labels in 
EBCDIC. 

A maximum of eight user standard header 
(UHL), or trailer (UTL) labels can be 
written following the standard header 
(HDR1), or trailer (EOV1 or EOF1) labels. 
The user standard labels are SO bytes long 
and are built entirely by the user. Bytes 
1-4 must contain the label identificaticn 
(UxLy, where x=H or T and y=l, 2, ••• , S); 
the other 76 bytes can be used as desired. 

For ASCII tape files, you can have any 
number of user standard header or trailer 
labels. To comply with the standards for 
an ASCII file, these labels are identified 
by UHLa and UTLa, where ~ represents an 
ASCII character in the range 2/0 through 
5/14, excluding 2/7 (quote). The remaining 
76 bytes can be used as desired. It is the 
user's responsibility to ensure that labels 
contain UHLa and UTLa in the first four 
bytes. 

Note: When creating user header and 
trailer labels for 7-track tapes~ only 



unpacked data is valid in the 76-byte 
data po~tion of the label. 

The user can build his labels in either 
of the following ways: 

1. Build the label in the user area of 
main storage, and load the address of 
the label into register 0 before 
issuing the LBRET macro. 

2. Build the label in the laCS area at 
the address that loes supplies in 
register 1, and load the address of 
the area from register 1 to register 0 
before issuing the LBRET macro. 

The loes area of main storage is part of 
the supervisor. If the program is to be 
executed on a system with the storage 
protection feature, method 1 must be used 
because the user cannot write into the 
supervisor area.. Thus, no user standard 
label routine using the second method can 
be executed in a multiprogramming 
environment. 

When the label is ready to be written, 
the user issues the LBRET macro, which 
returns control to laCS. If LBRET 2 is 
used, laCS writes the label and returns 
control to the user's label routine. If 
LBRET 1 is used, the label set is 
terminated and no more labels can be 
created. When loes receives control, laCS 
writes the label on the magnetic tape and 
either returns control to the user (LBRET 
2) or writes a tapemark (LBRET 1). 

When a standard trailer label is 
written, loeS accumulates the block count 
for the label when logical laCS is used. 
However, if physical laCS (DTFPH) is used, 
the user's program must accumulate the 
block count, if desired, and supply it to 
IOCS for inclusion into the standard 
trailer label. For this, the count (in 
binary form) must be moved to the 4-byte 
field within the DTF table named filenameB. 
For example, if the filename specified in 
the DTFPB header name is DELTOUT, the block 
count field is addressed by DELTOUTB. 

If checkpoint records are interspersed 
with data records on an output tape, the 
block count accumulated by logical laCS 
does not include a count of the checkpoint 
records. Only data records are' counted. 
Similarly, if physical laCS is used the 
user's program must omit checkpoint records 
and count data records only. 

After all trailer labels (including user 
labels, if any) are written at 
end-of-volume or end-of-file, loes 

initiates the EOF or EOV routines (see Tape 
output Files). 

Writing Nonstandard Labels on Tape (OUTPUT) 

Note: Nonstandard labels are not 
permitted with ASCII. 

To write nonstandard labels, the user must 
specify FlLABL=NSTD and LAEADtR=name. When 
the file is opened, the tape must be 
positioned to the first label that the user 
wishes to process. The MTC job control 
command can be used to skip the necessary 
number of tapemarks or records to position 
the file. He must also write his own 
channel program and use physical laCS 
macros to transfer the labels from main 
storage onto tape (see Appendix D). 

When a file is opened or closed, or when 
a volume is finished, laCS supplies the 
hexadecimal representation (in the two 
low-order bytes of register 1) of the 
symbolic unit currently in use. See the 
command control block bytes 6 and 7 for 
these values. laCS also loads register 0 
(low-order byte) as follows: 

.0 indicates header labels. 
V indicates end-of-volume labels. 
F indicates end-of-file labels. 

The user's LABADDR routine can then test 
this character to determine the type of 
labels to be written. 

In the user's LAEADDR routine., physical 
laCS macros must be used to transfer labels 
from main storage onto tape. For each 
label record, a cORmand control block (CCE) 
and channel command word(s) (CCW) must be 
established. Also, the EXCP macro must be 
issued for each label record. (See 
Physical laCS.) Other logical laCS macros 
can be used for any processing other than 
the transfer of the labels from main 
storage to tape. Additional LABADtR 
routine restrictions are discussed in the 
Tape Output Files section. 

After all labels are written., the user 
returns control to laCS by use of the LBRET 
2 macro. For laCS processing after LBRET 
is executed, see Tape Output Files. 

Writing Unlabeled Files on Tape (OUTPUT) 

For program efficiency, the user with 
unlabeled files should specify FlLABL=NO 
and omit TPMARK=NO in the DTF·. His file is 
positioned properly with the ~TC job 
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control command, if necessary, and writing 
begins immediately. Other processing 
information is found under Tape Input 
Files. 

For unlabeled ASCII files, TPMARR=NO is 
the only valid entry. If the parameter is 
omitted entirely, TPMARR=NO is the default. 
Tapemarks are not supported on unlabeled 
ASCII files. Special error recovery 
procedures facilitate reading backwards. 

TAPE INPUT FILES 

For a magnetic tape input file, OPEN, 
CLOSE, or an end-of-volwue condition 
rewinds the tape as specified by the DTFSR 
or DTFMT REWIND parameter. No rewind is 
defined by the DTFPH. Tape file 
positioning depends on the labels to be 
processed and is the user's responsibility. 

If any labels other than standard labels 
are to be checked by the user, a LABADDR 
routine must be supplied. The user's 
LABADDR routine, specified in the DTF, 
cannot issue a macro that calls a transient 
routine. 

When an end-of-file condition occurs, 
laCS branches to the user's EOFADDR routine 
specified in the DTF. Generally, the user 
issues a CLOSE in this routine to initiate 
rewind procedures for the tape (as 
specified by the DTF REWIND parameter), and 
deactivates the file. If CLOSE is issued 
for any tape input file before the 
end-of-data is reached, the rewind option 
is executed and the file is deactivated 
without any subsequent label checking. 

When reading backwards (READ=BACR) a 
labeled tape must be positioned just past 
the tapemark following the label set. An 
unlabeled file must be positioned just past 
the tapemark after the data set. Although 
ASCII unlabeled tapes contain no leading 
tapemark, a read backwards operation can be 
performed due to special error recovery 
procedures. 

Label checking of both standard and 
nonstandard labels is similar. That is, 
laCS still processes standard labels, and 
the user's routine (if specified) still 
processes user or nonstandard labels. The 
only difference is that the volume label is 
not read immediately for standard labels, 
the trailer labels are processed in reverse 
order (relative to writing), and header 
labels are processed at BOF time, also in 
reverse order. If physical IOCS macros are 
used to read records backwards, labels 
cannot be checked (DTFPH must not be 
specified). 
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Because backward reading is confined to 
one volume, an end-of-file condition always 
exists when the file header label is 
encountered. At end-of-file for standard 
labels~ IOCS checks only the block count 
(which was stored from the trailer label) 
and then branches to the user" s EOFAtDR 
routine.' At EOF for nonstandard labels, 
laCS branches to the user's LABAtDR where 
the header label may be checked. To check 
labels, the user must evoke physical IOCS 
macro instructions to read the label(s). 
For exampl e, OPEN, CLOSE, DUMP, PDUMP" 
CANCEL, and CHKPT cannot be issued. Also" 
when processing multivolume files" the 
user's label routine must save and restore 
register 15 if any logical laCS macros 
other than LBRET are used. When user 
standard labels are checked, the checking 
follows that for standard labels. 

When logical laCS senses a tapemark on a 
tape input file, either an end-of-file or 
end-of-volume condition exists. This 
condition is determined by laCS or by the 
user, depending on the type of labels (if 
any) used for the file, and the a~propriate 
functions are performed. 

loeS can determine an end-of-volume 
condition only when trailer labels have 
been checked (see Checking Standard Labels 
or Checking Nonstandard Labels). If labels 
are not processed., the user's EOFAI:DR 
routine must process the condition (see 
FEOV Macro). When IOCS does detect the EOV 
condition, it switches to an alternate unit 
as designated in a job control ASSGN 
statement. If an alternate drive is not 
specified, a message to mount a new volume 
is issued. At this time" the operator may 
also. cancel the job. When the operator 
mounts the volume, processing resumes. If 
the input file is processed by physical 
IOCS (DTFPH), the user must issue an OPEN 
macro for the new volume. Then, IOCS 
checks the header labelCs) and processing 
continues. 

In some cases, the user may desire to 
force an end-of-volume condition at a pOint 
other than at the normal tapemark. He may 
want to discontinue reading the ~ecords on 
the present volume and continue reading 
records on the next volume. This may be 
necessary because of some major change in 
record category or in processing 
requirements. An FEOV (forced 
end-of-volume) is available to the 
programmer for cases such as this. See 
FEOV Macro. 



Checking Standard Labels on Tape (INPUT) 

When standard labels are to be checked 
(DTFMT or DTFSR FlLABL=STD or DTFPB 
TYPFLE=INPUT), the user must supply the 
TLBL statement for standard label 
information. Also, when processing 
standard labels, a LBLTYP statement may be 
required to define storage for tape label 
files (see the System Control and Service 
publication). 

When standard labeled files positioned 
at load point are opened, laCS requires 
that- the first record be a volume (VaLl) 
label. The next label could be any HDRl 
label preceding the file. laCS locates the 
correct file header (HDR1) label by 
checking the file sequence number. 

After checking the standard label (if 
user standard labels UHL1-UHL8 or UTL1-UTL8 
for EBCDIC files, UHLa or UTLa for ASCII 
files), laCS enters the LABADDR routine 
(see Tape Input Files) and enters an 
alphabetic 0, V, or F in the low-order byte 
of register o. 

a indicates header labels. 
V indicates end-of-volume'labels. 
F indicates end-of-file labels. 

The user's routine can test this character 
to determine what labels should be checked. 
IOCS also loads the address of an 80-byte 
IOCS label area in register 1 (register 1 
must remain positive). 

After each label is checked, a LBRET 2 
macro can be issued for laCS to read the 
next label. However, if a tapemark is read 
instead, label checking is terminated. If 
the user wishes to end label checking 
before all labels are read, he can issue a 
LBRET 1 macro. After all trailer labels 
are checked, laCS initiates EOV or EOF 
procedures (see Tape Input Files). 

Checking Nonstandard Labels on Tape (INPUT) 

Any ~ape labels not conforming to the 
standard label specifications are 
considered nonstandard. It is the user's 
responsibility to check such labels. The 
MTC job control command can be issued to 
skip the necessary number of tapemarks or 
records to position the file. On input, 
nonstandard labels mayor may not be 
followed by a tapemark. This choice, 
combined with the user's requirements to 
check the labels, results in the following 
possible conditions that can be 
encountered: 

1. One or more latels, followed by a 
tapemark, are to be checked. 

2. One or more latels, not followed by a 
tapemark, are to be checked. 

3. One or more latels, followed by a 
tapemark, are not to be checked. 

4. One or more labels, not followed by a 
tapemark, are not to be checked. 

For conditions 1 and 2, the DTFMT or 
DTFSR operands FILABL=NSTD and LABADtR=name 
must be specified in the file definition. 
For condition 3, the operand FILABL=NSTD 
must be specified. If LABADDR is omitted, 
laCS skips all labels~ bypasses the 
tapemark, and positions the tape at the 
first data record to be read. For 
condition 4, the entries FlLAEL=NSTD and 
LABADDR=na~e must be specified. In this 
case, laCS cannot distinguish labels from 
data records because there is no tapemark 
to indicate the end of the labels. 
Therefore~ the user must read all labels 
(even though checking is not desired) to 
position the tape at the first data record. 

Each time laCS opens a file or reads a 
tapemark it supplies the hexadecimal 
representation (in the two low-order bytes 
of register 1) of the symbolic unit 
currently in use. See the CCB Format, 
bytes 6 and 7, for these values. laCS also 
loads an alphabetic a in the low-order byte 
of register 0 when the file is opened. 

When the user's routine gains control, 
the tape is not moved by OPEN. Physical 
laCS macros must be used to transfer labels 
from tape to main storage. Therefore, the 
user must establish a command control block 
(CCB) and a channel command word(s) (CCW). 
The macro EXCP is used to initiate the 
transfer. After all latels are checked, 
the user returns control to OPEN by use of 
the LBRET 2 macro. 

When laCS reads a tapemark, it checks to 
determine if a user's LABAtDR routine was 
supplied. If a LABADDR routine was 
supplied, IOCS exits to the routine. 
Otherwise, laCS skips the labels and 
branches to the EOFADDR routine. In the 
LABADDR routine, physical IOCS macro 
instructions must be used to read the 
user's label(s). Furthermore, he must 
determine the EOF and/or ECV condition and 
indicate which to laCS by loading either EF 
(end-of-file) or EV (end-of-volume) in the 
two low-order bytes of register o. When 
this inforrration is passed to laCS, it 
initiates the end-of-file or end-of-volume 
procedures (see Tape Input Files). 
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Unlabeled Input Files on Tape (INPUT) 

The first record for unlabeled tapes 
(PlLABL=NO) mayor may not contain a 
tapemark. Unlabeled tapes with ASCII 
contain no leading tapemark. If a tapemark 
is present, the next record is considered 
to be the first data record. If there is 
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no tapemark, IOCS reads the first record, 
determines that it is n2! a tapemark, and 
backspaces to the beginning of that record. 
The file can be properly positioned by use 
of the job control MTC command. When the 
tapemark following the last data record is 
read, IOCS branches to the end-of-file 
address. 



This section consists of the sequential 
declarative macros for particular I/O 
devices followed by the imperative macro 
instructions. 

After input and output files are defined 
by the file definition or declarative 
macros, the imperative macro instructions 
are issued to operate on those files. 
Normal operation consists of initializing 
the declarative macro by the OPEN(R) macro. 
This initialization begins the label 
processing function (see ~~~~!_E!2£~~si~). 
After the file is properly initialized, the 
records for the file are made available for 
processing. When processing for a file is 
completed, the file should be deactivated 
by the CLOSE(R) macro. Figure 7 shows the 
key to finding the proper macro 
instructions for a particular I/O file, 
which is defined by a declarative macro 
(DTF) and processe~ accordingly by the 
imperative macros. 

Declarative Macro Instructions 

There are two types of declarative nacros: 
DTFs and module-generation rr-acrcs. Each 
type of processing is divided ty ty~ of 
file, card~ magnetic tape, etc. Th! DTF 
used with the file is discussed fil3t, and 
then (where applicable) the rr.odule 
generation macro. 

The examples in ~EE~~Q!~_~ sho, that the 
user need not specify names for h 3 
modules. In these cases, the user can skip 
the discussion on module-naming conventions 
following each module-generation macro 
instruction. 

Ten DTFs can be used for sequential 
processing. The DTFCD., DTFCN, DTFDI, 
DTFMR. DTFMT, DTFOR. DTFPR, DTFPT, and 
DTFSD macros are subsets of the inclusive 
declarative macro, DTFSR. DTFSR is 
included for Basic Programrring Support and 
Basic Operating System users. Program 
assembly and execution time is 
substantially improved by specifying the 
subsets instead of DTFSR. 

Sequential Access Method (SAM) 

Enter the symbolic name of the file 
(filename) in the name field and DTFCD in 
the operation field. The detail entries 
follcw the DTFCD header card in any order. 
Figure 8 lists the keyword operands 
contained in the operand field. 

r-----------------------------------------, 
IBLKSIZE={nl~Q} I L _________________________________________ J 

Ente~ the length of the I/O area (IOARE~l). 
If the record format is variable or 
undefined, enter the length of the largest 
record. If this operand is omitted, the 
length is assumed to be 80. 

r-----------------------------------------, 
I CONTROL=YES I L _________________________________________ J 

This operand is specified if a CNTRL macro 
is to be issued for a file. If this 
cperand is specified, CTLCHR must be 
omitted. The CNTRL macro cannot be used on 
an input file with two I/O areas (IOARE~2= 
is specified). 

r-----------------------------------------, 
t CRDERR=RETR Y I L _________________________________________ J 

This operand applies to card output on the 
IBM 2540 and 2520. It s~eclf1es the 
cperation to be performed if an error is 
detected. 

If a punching error occurs, it is 
usually ignored and operation continues. 
The error card is stacked in pocket Pl 
(punch) and correct cards are stacked in 
the pocket selected by the user. If the 
CRDERR=RETRY operand is included and an 
error condition occurs, laCS also notifies 
the operator and then ente~s the wait 
state. The operator can either terminate 
the job, ignore the error, or instruct IOCS 
to repunch the card. From this 
specification, loes generates a retry 
routine and a save area for the catd punch 
record. 
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are installed. 

'0 Journal tape processing only. 
" 1287/1288 document processing only. 
,:2 PUT punches an input card with additjonol information if TYPEFLE = CMBNO is specified. 
13 In the 2540, GET normally reads cards in the read feed. If TYPEFLE=CMBNO is specified, GET reads cards at the 
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Figure 7. Sequential Input/Output Macro Instructions 
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r-----------------------------------------, 
I CTLCHR={ASAIYES} I L ___________________________________________ J 

This operand is.'required if first-character 
control is to be used on an output file. 
ASA denotes the American National Standards 
Institute, Inc. character set. YES denotes 
the EBCDIC character set. ~Ependix_~ 
contains a complete list of codes. This 
entry does not apply to combined files. If 
this operand is specified, CONTROL must be 
omitted. 

r-----------------------------------------, 
IDEVADDR={SYSIPTISYSPCHISYSRDRISYSnnn} I L ___________________________________________ J 

This operand specifies the symbolic unit to 
be associated with a file. The syrrbolic 
unit represents an actual I/O device 
address and is used in the job control 
ASSGN statement to' assign the actual I/O 
device address to the file. 

r-----------------------------------------, 
IDEVICE={lQQ21250112520115qQl I L--________________________________________ J 

This operand specifies the I/O device 
associated with a logical file.' The 
acceptable entries are 1QQ2, 2501, 2520, or 
25QO. If this operand is omitted, 25QO is 
assurred. 

r-----------------------------------------, 
I EOFADDR=name I L _________________________________________ J 

This entry must be included for input and 
combined files and specifies the symbolic 
name of the user's end-of-file routine. 
IOCS automatically branches to this routine 
cn an end-of-file condition. In his 
routine, the programmer can perform any 
cperat~ons required for the End of the 
file, and he generally issues the CLOSE 
instruction for the file. 

IOCS detects end-of-file conditions in 
the card reader by recognizing /* punched 
in card column~ 1 and 2. If cards are 
allowed to run 'out without a 1* trailer 
card (and a 1& card if end-of-job) an error 
condition results. 
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r-----------------------------------------, 
I IOAREA1=name I L _________________________________________ J 

This operand specifies the symbolic name of 
the input or Dutput area used by this file. 
An address expression, name, is defined. 

If issued for a combined file, this 
operand specifies the input area. If 
IOARE~2 is not specified. the area 
specified in this operand is used for both 
input and output. 

r-----------------------------------------, 
IIOAREA2=name I L ____________ ~=====~ ______________________ J 

This operand specifies a second I/O area. 
An address expression is defined. If the 
file is a combined file and the operand is 
specified, the designated area is an output 
area. 

r-----------------------------------------, 
I IOREG=(r) I L _________________________________________ J 

If work areas are not used but two input or 
output areas are, this operand specifies 
the register (2-12) in which IOCS puts the 
address of the logical record. For output 
files, IOCS puts the address where the user 
can build a record. This operand nay not 
be used for combined files. 

r-----------------------------------------, 
I MODNAME=name I L _________________________________________ J 

This operand may be used to specify the 
name of the logic module that will be used 
with the DTF table to process the file. If 
the logic module is assembled with the 
program, the MODNAME in the DTF macro 
instru~tion must specify the same name as 
the CDMOD macro instruction. If this 
operand is omitted, standard names are 
generated for calling the logic module. If 
two DTF macro instructions call for 
different functions that can be handled.by 
a single module, only one module is called. 

r-----------------------------------------, 
10UBLKSZ=n I L _________________________________________ J 

This operand is used in conjunction with 
IOAREA2 for only a combined file. Enter 
the maximum number n of characters to be 
transferred at one time. If this entry is 
not included and IOAREA2 is specified, the 
same length as defined by BLKSIZE is 
assumed. . 
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r-----------------------------------------, 
IRDONLY=YES I L _________________________________________ J 

This operand is specified if the DTF is 
used with a read only module. Each time a 
read only mojule is entered, register 13 
must contain the adjress of a 72-byte 
doubleword aligned save area. Each DTF 
should have its own uniquely definej save 
area. Each time an imperative macro 
(except OPEN{R), LBRET, SETL, or SETFL) is 
issued using a particular DTF, register 13 
must contain the adjress of the save area 
associated with that DTF. The fact that 
the save areas ~re unique or different for 
each task makes the module reentrant (that 
is, capable of -being used concurrently by 
several tasks). For'more information see 
§b~E~~_~2~~!~~_!~~_[!!~~· 

If an BRROPT or wLRERR routine issues 
I/O macro instructions using the same read 
cnly module that caused control to pass to 
either error routine, the problerr progr~m 
nust provide another save area. One save 
area is used for the normal I/O operations, 
and the second for I/O operations in the 
ERROPT or WLRERR routine. Before returning 
to the module that entered the ERROPT 
routine, register 13 must contain the save 
area address originally specified for that 
DTF. If this operand is omitted, the 
nodule generated is not reenteratle, and no 
save area is required. 

r-----------------------------------------, 
IRECFORM=(f!~Q~~IVARUNBIUNDEF} I l _________________________________________ J 

This oferand specifies the record format of 
the file. If the record format is FIXUNB, 
this entry may be omitted. If 
TYPEFLE=CMBND, this operand must be FIXUNB. 

r-----------------------------------------, 
IRECSIZE={r) I L _________________________________________ J 

For undefined records, this operand 
specifies the register (2-12) that contains 
the length of the output record. The user 
nust load the length of each record into 
the specified register before he issues the 
PUT instruction for the record. 

r-----------------------------------------, 
ISEPASMB=YES • I l _________________________________________ J 

This operand must be specified if the DrF 
assembled separ~tely. It causes a C~TALR 
card with filename to be punched ahead of 
the object deck and defines the filename as 
an entry point in this assembly. 



r-----------------------------------------, 
ISSELECT=n I L _________________________________________ J 

This operand specifies the valid 
stacker-select character for a file. If 
this entry is not specified. cards are 
selected into NR (normal read) or NP 
(normal punch) pockets. This entry is not 
applicable to a combined file. see the 
£~IRL~!£~Q for further information. 

~Q!~: When this operand is used with a 
device other than an IBM 1442, the 
program ignores CONTROL=YES 'Nith input 
files. 

r-----------------------------------------, 
ITYPEFLE={!~fQIIOUTPUTICMBND} I L _________________________________________ J 

This operand specifies if a file is input, 
output* or combine1. ~ combined file can 
be specified for an IBM 1442 or 2520 Or for 
a 2540 with the Punch-Feed-Read feature. 
TYPEFLE=CMBND is applicable if both GETs 
and PUTs are issued to the same card file. 
If TYPEFLE=CMBND is specified, the system 
logical units SYSIPT, SYSPCH, or SYSRDR 
must not be specified in the DEVADDR 
operand. 

r-----------------------------------------, I WORKA=YES I L _________________________________________ J 

If I/O records are processed in work areas 
instead of the I/O area. YES is s~ecified 
for this entry. The programmer must set up 
the 'Nork area in main storage. The address 
expression of the work area, or a general 
purpose register must be specified in each 
GET and PUT macro. 

Listed here are the user-sup~lied cperands 
for CDMOD. The first card contains CDMOD 
in the operation field and may contain a 
module name in the name field. 

r-----------------------------------------, 
I CONTROL=YES I L _________________________________________ J 

Include this operand if the CNTRL nacro 
instruction is used 'Nith the module and its 
associated DTFs. Ttre module a"lso pro,cesses 
files in which the CNTRL macro is not used. 
For additional information about CNTRL, see 
2540 Card Read Punch Codes in the section 
£ NTR1 Macf2~-------------

If CONTROL is specified, the CTLCHR 
cperand must not be specified. Also, this 
operand cannot be specified if IOAREA2 is 
used for an input file. 

r-----------------------------------------, 
!CRDERR=RETRY I L _________________________________________ J 

Include this operand if error retry 
routines for the 2540 and 2520 
Funch-equipment check are included in the 
module. Whenever this operand is 
specified, any DTF used with the module 
nust also specify the CRDERR operand. This 
operand does not apply to an input or a 
combined file. 

r-----------------------------------------, 
ICTLCHR={ASAIYES} I L _________________________________________ J 

Include this operand if first character 
stacker select control is used. Either YES 
or ASA may be specified. Whenever this is 
included" any -DrF tOo be used with the 
module must also specify the CTLCHR operand 
with the appropriate YES or ASA parameter. 
If CTLCHR is included" CONTROL may not be 
specified. This operand does not apply to 
a combined file or to an input file. 

r-----------------------------------------, 
IDEVICE={25~QI1442!252012501} ! L-~ _______________________________________ J 

Include this operand to specify the I/O 
device used by the module. Any DTF 
assoicated with the module must have the 
same operand. 

r-----------------------------------------, 
IIOAREA2=YES I L _________________________________________ J 

Include this operand if a second I/O area 
is used. Any DrF used with the module must 
also include the IO~REA2 operand. This 
operand is not required for combined files. 

r--------------------------------·--------, 
I RDONLY=YE S I L _________________________________________ J 

This operand generates a read only module. 
RDONLY=YES must be specified in the DTF. 
For additional programming requirements 
concerning this operand, see the DTF RDONLY 
operand. 
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r-----------------------------------------, 
IRECFORM={~I~Q~~IV~RUNBIUNDEF} I L _________________________________________ J 

Specifies the recorj format: fixed-length, 
variable-length, or undefined. ~ny DrF 
used with the module must include the 
appropriate ~arameter in the RECFORM 
operand. For INPUT and COMBND files, 2nly 
FIXUNB should be specified. 

r-----------------------------------------, 
I SEPASMB=YES I L _________________________________________ J 

Include this operand if the logic module is 
assembled separately. A CATALR card with 
the module name <standard or user) is 
punched ahead of the object deck. 

r-----------------------------------------, 
ITYPEFLE={!~~Q!IOUTPUTICMBND} I L _____ - ___________________________________ J 

This operand generates a module for either 
input, output, or combined file. Any DTF 
used with the module must include the 
appropriate parameter in the TYPEFLE 
operand. 

r-----------------------------------------, 
I WORKA= YES I L _________________________________________ J 

This operand must be included if records 
are to be processed in work areas instead 
of I/O areas. ~ny DTF used with the module 
must include the appropriate parameter in 
the WORKA operand. 

Each name begins with a 3-character prefix 
(IJC) and consists of a 5-character field 
corresponding to the options permitted in 
the generation of the module. 

CDMOD name = IJcabcde 

a = F RECFORM=FIXUNB (always for INPur and 
CMBND files) 

b 

= V RECFORM=VARUNB 
U RECFORM=UNDEF 

= A 
= Y 
= C 
= Z 

CTLCHR=ASA (not specified if CMBND) 
CTLCHR=YES 
CONTROL=YES 
CTLCHR or CONTROL not specified 
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c = B RDONLY=YES and TYPEFLE=CMBND 
C TYPEFLE=CMBND 
H RDONLY=YES an:} TYPEFLE=INPUT 
I TYPEFLE=INPUT 
N RDONLY=YES and rYPEFLE=OUTPUT 
0 TYPEFLE=OUTPUT 

d Z WORKA and IOARE~2 not specified 
W WORKA=YES 
I IOARE~2=YES 
B WORKA and IOARE~2 
Z WORKA=YES not specified (CMBND file 

only) 

e = 0 DEVICE=2540 
1 DEVICE=1442 
2 DEVICE=2520 
3 DEVICE=2501 
4 DEVICE=2540 and CRDERR 
5 DEVICE=2520 and CRDERR 

The following chart shows the sutsetting 
and sUFersetting allowed for CDMOD names. 
All but one of the parameters are exclusive 
(that is, do not allow supersetting). ~ 
module name spe~ifying C (CONTROL) in the Q 
location is a superset of a module name 
specifying Z (no control or CTLCHR). A 
module with the name IJCFCIWO. is a superset 
of a module with the name IJCFZIWO. See 
§~Q~~~~§~~r~~~_~Q9~1~_~~~~~· 

r-----------------------------------------, 
I ***** I 
I I J C F ~ B B 0 I 
I VYCIl I 
1 U + H W 2 I 
1 C I Z 3 I 
1 Z N 4 1 
105 I 
1 I 
1+ Subsetting/supersetting permitted. I 
1* No subsetting/supersetting permitted. I L ________________________________ = ________ J 

DTFCN defines an input or output file that 
is processed on an IBM 1052 . 
Printer-Keyboard, or a 3210 or 3215 Console 
Printer-Keyboard. DTFCN provides GET/PUT 
logic for the printer-keyboard file. The 
symbolic name of the file is entered in the 
name field, and DTFCN is entered in the 
operation field. The detail entries, in 
any order, follow the DTFCN header entry 
with keyword operands in the operand field. 
Figure 9 contains the DTFCN entries. 
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Figure 9. DTFCN Macro 

If a mistake is made when entering 
information on the printer-keyboard, 
simultaneously press the ALTERNATE CODE and 
the CANCEL keys. This issues a new read 
commarid, and you can retype the data from 
the beginning. 

r-----------------------------------------, 
IBLKSIZE=n I L _________________________________________ J 

The number n designates the length of the 
I/O area. For the undefined record format, 
BLKSIZE must be as large as the largest 
record to be processed. The input/output 
records must not exceed 256 characters. 

If the console buffering option is 
specified at system generation time and the 
printer-keyboard is assigned to SYSLOG, 
physical IOCS can increase throughput on 
each actual output record not exceeding 80 
characters. This increase in throughput 
results from starting the output I/O 
command and returning to the problem 
program before output completion. 
Regardless of whether output records are 
buffered (queued on an I/O completion 
basis) or not, they are always printed in a 
first-in-first-out (FIFO) order. 

r-----------------------------------------, 
IDEVADDR={SYSLOGISYSnnn} I L _________________________________________ J 

This operand specifies the symbolic unit 
associated with the logical file. In a 
multiprogramming environment, 
DEVADDR=SYSLOG must be specified to obtain 
Background (BG), Foreground 1 (Fl), or 
Foreground 2 (F2), prefixes for message 
identification. 

t Genorol rogiston 2· 12. wrItton In poren_; for exomple 1121, 
•• Tho logic module Is __ .. pert of tho DTF. 

r-----------------------------------------, I IOAREA1=name I L _________________________________________ J 

This operand specifies the symbolic name of 
the I/O area used by the file. The I/O 
area is not cleared before or after a 
message is printed, or when a message is 
canceled and reentered on the console. 

r-----------------------------------------, 
I MODNAME=name I L _________________________________________ J 

This operand can specify the name of the 
logic module generated by this DTFCN macro. 

If this entry is omitted, standard 
module names are generated for the logic 
module. 

A module name must be given when two 
phases (each containing a DTFCN macro) are 
linkage edited into the same program. 
Under such conditions, omission of this 
operand results in unresolved address 
constants. 

r-----------------------------------------, 
IRECFORM={FIXUNBIUNDEF} I L _________________________________________ J 

This operand specifies the record format of 
the file. FIXUNB is assumed. 
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r-----------------------------------------, 
IRECSlZE=(r) I L _________________________________________ J 

For undefined records, this operand is 
required for output files and is optional 
for input files. It specifies a general 
register (2-12) that contains the length of 
the record. On output, the user must load 
the length of each record into the 
designated register before he issues a PUT 
macro. If specified for input files, IOCS 
provides the length of the record 
transferred to main storage. 

r-----------------------------------------, I TYPEFLE={INPUT!QUTPUT} I L _________________________________ ~ _______ J 

If INPUT is specified, coding is generated 
for both input and output files. If OUTPUT 
is specified, coding is provided for output 
file only. 

r-----------------------------------------, 
IWORKA=YES I 
L _____________ ~---------------------------J 

This operand indicates 'that a work area is 
used with the file. For a GET or PUT macro 
IOCS moves the record !2 or from the work 
area. 

DEVICE INDEPENDENT FILE (DTFDI) 

The DTFDI macro is device independent for 
system logical units. For any number of 
DTFDI macros, if they are assembled within 
one program and all of them have the same 
RDONLY condition, only one logic module 
(DIMOD) is required. Therefore, DTFDI 
processing requires fewer parameters and 
less main storage than multiple LIOCS 
macros. Also, it allows the programmer to 
change device assignments without 
reassembling the logic module. 

The restrictions on DTFDI processing 
are: 

• Only fixed unblocked records are 
supported. 

• Only forward reading is allowed. 

• Rewind options are not provided. 
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• Combined file processing is not 
supported for reader-punches. 

• The CNTRL and PRTOV macros cannot be 
used with this macro. 

• Reading, writing, or checking of 
standard or user-standard labels for 
tape/disk is not supported. 

• If ASA control character code is used 
in a multitasking environment and more 
than one DTF is using the same module 
with RDONLY=YES, overprinting may 

• If DTFDI is used with DASD, FOPT SYSFIL 
must be specified at system generation 
time. 

The symbolic name of the file should be 
entered in the name field and DTFDI in the 
operation field. The entries for the DTFDI 
reacro are discussed here and summarized in 
Figure 10. 

r-----------------------------------------, 
IDEVADDR={SYSIPTISYSLSTISYSPCHISYSRDR} I L _________________________________________ J 

This operand must specify the symbclic unit 
associated with this system logical file. 
Only these system names may be specified. 

r-----------------------------------------, I EOFADDR=name I L _________________________________________ J 

This operand must specify the symbolic name 
of the user's end-of-file routine. It is 
required only if SYSIPT or SYSRDR is 
specified. 

IOCS branches to this routine when it 
detects an end-of-file condition. In this 
routine, the programmer can perforre any 
operations necessary for the end-of-file 
condition, although the CLCSE(R) macro 
instruction is generally issued. 

IOCS detects the end-of-file cendition 
by recognizing a /* in positions 1 and 2 of 
the record for cards, a tapemark fer tape 
and a filemark for disk. If the records 
are allowed to run out without a /* (and a 
/i, if end-of-job) an error condition 
results. 
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r-----------------------------------------, 
IERROPT={IGNOREISKIPlname} I L _________________________________________ J 

This operand does gQ! apply to output 
files. For output files, the job is 
automatically terminated after laCS has 
attempted to retry writing the record. It 
does. however, apply to wrong-length 
records if WLRERR is omitted. If both 
ERROPT and WLRERR are omitted and 
wrong-length recor1s occur, laCS ignores 
the error. 

ERROPT specifies the function performed 
for an error block. If an error is 
detected when reading a magnetic tape or a 
disk pack, laCS attempts to recover from 
the error. If the error is not corrected, 
the job is terminated unless this cperand 
is included to specify other procedures to 
be taken. The functions of these three 
specifications are: 

IGNORE: The error condition is ignored and 
the address of the error record is made 
available to the user for processing (see 
££!p. 

I 

I i i 1 
I 

! i I i i ! 

I I 

I I 
i i I i 
I II 

SKIP: The error block is not made 
avaIlable for processing. The next record 
is read and processing continues. 

D~~~: laCS branches to the user's routine, 
where the user may perform whatever 
functions he desires or note the error 
condition. The address of the error record 
is supplied in register 1. The contents of 
the IOREG register may vary and should not 
be used for error records. Also, the 
~rogrammer must not issue any GET 
instructions in his error routine.. If he 
uses any other laCS macros, he must save 
the contents of register 14. If RDONLY=YES 
is specified, he must also save the 
contents of register 13. At the end of his 
error routine, he must return to laCS by 
branching to the address in register 14. 
When control returns to the problem 
program, the next record is made available 
to the user for processing. 
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r-----------------------------------------, 
I IOAREA1=name I L _________________________________________ J 

This operand must specify the symbclic name 
of the input or output area used with the 
file. The input an1/or output routines 
transfer records to or from this area. 

If the DTFDI macro is used to define a 
printer file, or a card file tc be 
processed on an IBM 2540 Card Read Punch, 
the first byte of the ITain-storage out~ut 
area must contain a control character. 

r-----------------------------------------, 
IIOAREA2=name I L _________________________________________ J 

Two input or out~ut areas can be allotted 
for a file to permit overlapped GET or PUT 
processing. If this operand is included, 
it specifies the symbolic narre cf the 
second I/O area. 

r-----------------------------------------, 
I IOREG={(r) I (2)} I l ____________ = ____________________________ J 

When two I/O areas are used, this cperand 
specifies the general purpose register 
(2-12) that points to the address cf the 
next record. For input files, it points to 
the logical record available fer 
processing. For output files, it points to 
the address of the area where the user can 
build a record. If omitted, and two I/O 
areas are used, register 2 is assurred. 

r-----------------------------------------, 
I MODl-JAME=name I L _________________________________________ J 

This operand may be used to specify the 
name of the logic module used with the DrF 
table to process the file. If the logic 
module (DIMOC) is assembled with the 
program, the MODNAME parameter in this DTF 
must specify the same name as the DIMOD 
macro instruction. 

If this entry is omitted, standard names 
are generated for calling the logic module. 
If two different DTF macro instructions 
call for different functions that can be 
handled by a single module, only one 
2!~nQ~fQ=~~~~Q module is called. 

44 DOS Supervisor and I/O Macros 

r-----------------------------------------, 
I RDONLY=YES I l _________________________________________ J 

This o~erand is specified if the DTF is to 
be used with a read only module. Each time 
a read only module is entered, register 13 
rrust contain the address of a 72-byte 
doubleword aligned save area. Each DTY 
should have its own uniquely defined save 
area and each time an imperative macro 
(except OPENCR), LBRET, SETL, or SErFL) is 
issued usin~ a particular DTF, register 13 
rrust contain the address of the save area 
associated with that DTF. The fact that 
the saveareas are unique for each task 
makes the mo1ule reentrant (that is, 
cafatle of being uSed concurrently by 
several tasks). For more information see 
§b~f~~_~QQ~!~2_!n~_E!!~2· 

If an ERROPT or. WLRERR routine issues 
I/O rracro instructions using the same read 
only module that caused control to pass to 
either error routine, the problem program 
rrust provide another save area. One save 
area is used for the initial I/O 
operations, and the second for I/O 
operations in the ERROPT or WLRERR routine. 
Eefore returning to the module that entered 
the ERROPT routine, register 13 must be set 
to the save area address originally 
specified for that DTF. If the operand is 
cmitted, the module generated is not 
reenterable and no save area need be 
estal:lished. 

r-----------------------------------------, 
I RECSI ZE=n I L _________________________________________ J 

This operan1 specifies the length of the 
reccrd. For input files (SYSIPT and 
SYSRDR), the maximum allowable record size 
is 80 bytes. For output files, RECSIZE 
rrust include one byte for control 
characters. The maximum length 
specifiaation is 121 for SYSLST and 81 for 
SYSPCH. 

For printers and punches, DIMOD assumes 
a System/360 control character if the 
character is not a valid ASA character. 
The program checks ASA control characters 
l:efore System/360 control characters. 
Therefore, if it is a valid ASA control 
character (even though it may also be a 
System/360 control character), it is used 
as an ASA control character. Otherwise, it 
is used as a System/360 control character. 

Ccntrol character codes are listed in 
~EE~n~!~_~ with the following exceptions: 

• 2520 stacker selection codes must be 
used for the 1442. 



• 2540 stacker selection 3 must not be 
used if device independence is to be 
maintained. 

If this operand is omitted, the 
following assumptions are made: 

80 bytes for SYSIPT and SYSRDR. 
81 bytes for SYSPCH. 

121 bytes for SYSLST. 

The use of assumed values for the 
RECSIZE operand assures device 
independence. For disk files, the assumed 
values are required to assure device 
independence. 

r-----------------------------------------, I SEPASMB=YES I 
L ___________________ ----------------------J 
This operand must be included if the DTF is 
assembled separately from the problem 
program. It causes the object deck to be 
preceded by a CATALR filename card. 

r-----------------------------------------, 
IWLRERR=name I L _________________________________________ J 

~his entry applies to input files only. It 
pecifies the symbolic name of a user's 

routine to which IOCS branches if a . 
wrong-length record is read on a tape or 
disk device. 

Because only fixed-length records are 
allowed, a wrong-length record error 
condition results when the length of the 
record read is not equal to the RECSIZE 
parameter. If the record is less than the 
RECSIZE parameter, the first two bytes of 
the CCB(first 16 bytes of.the DTF) contain 
the number of bytes left to be read 
(residual count). If the record to be read 
is larger than the RECSIZE parameter, the 
residual count is set to zero and there is 
no way to compute its size. The number of 
bytes transferred is equal to the RECSIZE 
parameter and the remainder of the record 
is truncated. 

The address of the record is supplied in 
register 1. In his routine, the user can 
perform any operation except issuing 
another GET for this file. Also if he uses 
any other IOCS macroS in his routine, he 
must save the contents of register 14. If 
RDONLY=YES, he must also save the contents 
of register 13 as well. 

At the end of the routine, the user must 
~turn to IOCS by branching to the address 
~ register 14. When control returns to 

the problem program, the next record is 
made available. 

If this operand is omitted, but a 
wrong-length record is detected by IOCS, 
the action depends on whether the ERROPT 
operand is includsd. 

• If the ERROPT operand is included, the 
wrong-length error record is treated as 
an error record and handled according 
to the ERROPT parameter. . 

• If the ERROPT operand is omitted, IOCS 
ignores wrong-length errors and the 
record is made available to the user. 
If, in addition to a wrong-length 
record error, an unrecoverable parity 
error occurs, the job is terminated. 

DEVICE INDEPENDENT MODULE (DIMOD) 

Listed here are the user-supplied operands 
for DIMOD. The header card contains DIMon 
in the operation field and may contain a 
module name in the name field. If the name 
field is omitted, a system name is 
generated in a manner consistent with the 
recommended module name conventions. 

r-----------------------------------------, 
I IOAREA2=YES I L _________________________________________ J 

Include this operand if a second I/O area 
is needed. A module with this operand can 
process DTFDls with one or two I/O areas. 
If the operand is omitted or is invalid, 
one I/O area is assumed. 

r-----------------------------------------, 
IRDONLY=YES I L ____________ · ____________________________ J 

This operand causes a read only module to 
be generated. RDONLY=YES must be specified 
in the DTF. For the prograrr~ing 
requirements of this operand, see the DTF 
RDONLY operand. 

r----------------------------------------, I SEPASMB=YES I L _________________________________________ J 

This operand must be included if the logic 
module is assembled separately. This 
causes a CATALR card with the module name 
(standard or user) to be punched ahead of 
the object deck. 
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r------------------~-----------------------, I TYPEFLE=£INPUT I OUTPUT} I L _________________________________________ J 

Include this operand to specify whether the 
module is to process input or output files. 
If OUTPUT is specified, the generated 
module can process both input and output 
files. 

Recommended Module Name for DIMOD 

Each name begins with-a 3-character prefix 
(IJJ) followed by a 5-character field 
corresponding to the options permitted in 
the generation of the module. 

DIMOD name = IJJabcde 

a = F always 

b = C always 

c = B TYPEFLE=OUTPUT(processes both input 
and output) 

= I TYPEFLE=INPUT 

d = I IOAREA2=YES 
= Z IOAREA2=YES is not specified 

e = C RDONLY YES 
= D RDONLY=YES is not specified 

Subset/Superset DIMOD Names 

The following diagram illustrates the 
subsetting and super setting allowed for 
DIMOD names. All of the variable entries 
allow subsetting. A module name specifying 
B is a superset of the module specifying Ii 
for example, IJJFCBID is a superset of the 
module IJJFCIID. See Subset/Superset 
Module Names. 

r-----------------------------------------, 
I 1 
1 + + -. I 
I I J J F C B I C I 
1 I Z D I 
I I 
1+ SUbsetting/supersetting permitted. I 
,. No subsetting/supersetting permitted. I L _________________________________________ J 

If two or more modules with the same 
entry pOints are included, message 21431 is 
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given. This message can usually be 
suppressed by including a superset module. 

MAGNETIC READER FILE (DTFMR) 

DTFMR defines an input file processed on an 
IBM Magnetic Character Reader (1255, 1259, 
1412. 1419> or Ontical Reader/Sorter (1270, 
1275). ~ 

Enter the symbolic name of the file in 
the name field and DTFMR in the operation 
field. The entries are discussed here and 
illustrated in Figure 11. 

r-----~-----------------------------------, 
IDEVADDR=SYSnnn I L _________________________________________ J 

This operand specifies the syrrbolic unit 
(SYSnnn) associated with the primary 
address for the file. The symbolic unit 
repre'sents an actual I/O device address 
used in the job control ASSGN statement to 
assign the actual I/O device address to the 
file. 

r-----------------------------------------, I IOAREA1=name I L _________________________________________ J 

This operand specifies the symbolic name of 
the document buffer area used by the file. 
Figure 12 shows the format of the document 
buffer area. 

r-----------------------------------------, 
I IOREG=£ (r) I (l)} I L _________________________________________ J 

This operand specifies the general-purpose 
register that the input/output and user 
routines use to indicate which individual 
document buffer is available for 
processing. IOCS puts the address of the 
current document buffer in the specified 
register each time a GET or READ is issued. 
Any register parameter from 2 to 12 may be 
specified, but 2 is assumed if this operand 
is omitted. 

The same register may be specified in 
the IOREG entry for two or more files in 
the same progra~, if desired. In this 
case, the problem program may need to store 
the address supplied by IOCS for each 
record. 
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r-----------------------------------------, I ADDAREA=n I L-----------______________________________ J 

This operand must be included only if 
additional buffer work area is needed. The 
param~ter n specifies the number of 
additional bytes the user desires in each 
buffer. The ADDAREA and RECSIZE 
specifications (n) must total less than or 
equal to 250. This area can be used as a 
work area and/or output area and is reset 
to binary zeros when the next GET or READ 
for a file is executed. 

r-----------------------------------------, IADDRESS=DUAL I L---------------___ -______________________ J 

·This operand must be included only if the 
1419 or 1275 contains the Dual Address 
Adapter. If Single Address Adapter is 
used, this operand must be omitted. 

i 

r-----------------------------------------, I BUFFERS={nI25} I L _________________________________________ J 

This operand is included to specify the 
number of buffers in the document buffer 
area. The minimum number is 12, the 
maximum is 25", and 25 is the assumed value 
if this operand is omitted. 

r-----------------------------------------, I ERROPT=name I L ____ " _____________________________________ J 

This operand may be included only if the 
CHECK macro instruction is used. The 
parameter (name) specifies the name of the 
routine that the CHECK macro branches to if 
any error condition is posted in byte 0, 
bits 2-4 (and bit 5, if no control address 
is specified in the CHECK macro) of the 
buffer status indicators. It is the user-' s 
responsibility to exit from this routine 
(see the CHECK Macro instruction). 
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r-----------------------------------------, 
1 EXTADDR=name I L _________________________________________ J 

This operand specifies the address of the 
user stacker selection routine to which 
control is given when an external interrupt 
is encountered while reading and sorting 
the documents internally. The only case 
when this operand may be omitted is when 
SORTMDE=OFF is specified. 

r-----------------------------------------, 
I MODNAM E= name 1 L _________________________________________ J 

This operand specifies the name of the 
logic module MRMOD. If omitted, IOCS 
generates the normal system module name •• 

r-----------------------------------------, 
IRECSIZE={nI80} I L _________________________________________ J 

This operand specifies the actual length of 
the data portion of the buffer. The record 
size specified must be the size of the 
largest record processed. If this operand 
is omitted, a record size (n) of 80 is 
assumed. The ADDAREA and RECSIZE 
specifications (n) must total less than or 
equal to 250. 

r-----------------------------------------, 
ISECADDR=SYSnnn I L _________________________________________ J 

This operand specifies the symbolic unit to 
be associated with the secondary control 
unit address if the 1419 or 1275 with the 
Dual Address Adapter and LITE macro are 
utilized. The operand should be omitted if 
the pocket LITE macro is not being used. 

r-----------------------------------------, ·1 SEPASMB=YES I L _________________________________________ J 

Include this operand only if the DTFMR is 
assembled separately. This causes a CATALR 
card with the filename to be punched ahead 
of the object deck and defines the filename 
as an ENTRY point in the assembly. If the 
operand is omitted, the program assumes 
that the DTF is being assembled with the 
user program and no CATALR card is punched. 
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r-----------------------------------------, 
t SORTMDE={ONI OFF} 1 L _________________________________________ J 

This operand specifies the method of 
sorting done on the 1412/1419. SORTMDE=ON 
indicates that the program sort mode is 
being used~ (For the 1259 or 1270, this is 
the only mode that can be used.) 
SORTMDE=OFF indicates that sorting is under 
control of the magnetic character reader. 
If omitted, the program sort mode is 
assumed. 

Characteristics of Magnetic Character 
(~ICR) Process ina and Octical Reader/Sorter 
Processing 

Logical IOCS allows the user to operate the 
Magnetic Ink Character Recognition (MICR) 
or Optical Reader/Sorter devices in either 
a foreground or background area. The MICR 
user is supplied with an extension to the 
DOS supervisor which monitors, by means of 
external interrupts, the reading of 
documents into a user supplied I/O area 
(document buffer area). The user must 
access all MICR documents through logical 
IOCS. Logical IOCS gives the user the next 
sequential document and automatically 
engages and disengages the devices, as 
necessary, to provide a continuous stream 
of input. Detected error conditions and 
information are passed to the user in each 
document buffer. 

The magnetic character readers and 
optical reader/sorters are unique in that 
documents ~ust be read at a rate dictated 
by the device rather than by the program. 
To allow time for necessary processing 
(including determination of pocket 
selection), the device generates an 
external interruption at the completion of 
each read operation for each document. The 
supervisor gives absolute priority to 
external interrupt processing. 

In a multiprograreming system with MICR 
document processing, any partition 
(background or foreground) can utilize MICR 
devices. For programs with one MICR 
device, the GET macro instruction is 
provided. For multiple MICR processing, 
READ, CHECK, and WAITF macro instructions 
are provided to allow user processing to 
continue as long as one file has documents 
ready for processing. 

Before the user can begin any type of 
MICR processing, he must be aware of the 
MICR document buffer format (see 
Appendix E). Each document buffer must n' 
exceed 256 bytes, including the six-byte i 
buffer status indicators, any additional 



user work area, and the maximum document 
data area. The minimum number of document 
buffers a user may specify is 12 and the 
maximum number is 254. 

Figure 12 is a storage map of the 
document buffer area utilized in MICR 
processing. Visualizing this makes the 
concept of MICR processing easier to 
understand. Before any data is read into a 
document buffer, logical IOCS sets the 
entire document buffer (including the 
status indicators) to binary zeros. The 
GET (REAP if multiple MICR device 
processing) macro instruction then engages 
the device, and documents are automatically 
read into the I/O area until the MICR 
device is out of documents, or the I/O area 
is filled. The external interrupt routine 
of the supervisor continually monitors the 
reading in of data so that processing of 
other document buffers is never disrupted. 
Also, at the completion of each read for a 
MICR document, the external interrupt 
routine interrupts the user program to give 
control to the user stacker selection 
routine to determine pocket selection for 
that document. 

User Stacker Selection Routine for MICR 

The user stacker selection routine resides 
in the user problem-program area and gains 
control of the system whenever a document 
is ready to be stacker selected. This 
routine determines which pocket to select 
the document into and whether batch 
numbering update is to be performed (1419 
only). The entry pOint is specified in the 
DTFMR operand EXTADDR=name. All registers 
are saved upon exiting from, and restored 
upon returning to, the problem program. 
The use of the general registers in this 
routine is as follows: 

Register 

0-4, 

6, 

8-15 

5 

7 

Comment 

These registers are available 
to the 
user stacker selection routine 
for 
any purpose. Because the 
program can be interrupted at 
any time, the contents of 
these registers is 
unpredictable. 

When the user stacker 
selection routine is entered, 
this register contains the 
address of the user stacker 
selection routine. Register 5 
should be utilized as the base 
register for the routine. 

This register always contains 
the address of the first byte 
of the buffer for the document 
being selected. Bytes 2 and 3 
of this buffer (see 
AFpendix E) indicate the read 
status of the document. 

Before entering the user stacker 
selection routine, IOCS aids in stacker 
selection by setting the entire document 
buffer to binary zeros, reading the 
document into the document data area, and 
posting information in bytes 2 and 3. When 
the user stacker selection routine has 
determined which pocket to select the 
document into, the actual stacker selection 
command code for this pocket must be placed 
into byte 4 of the document buffer pointed 
to by register 7. The final destination of 
the document is indicated in byte 5 of the 
buffer. This indication is the same as 
byte 4 except in the case of a late stacker 
select, an auto-selected document, a 
program malfunction, or a device 
malfunction. Any of these results in an 
I/O error. Reje~t code X'CF' is placed 
into byte 5, indicating the document went 
to the reject pocket. 
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Beginning of document buffer area (address specified in IOAREA 1) 

Byte 0- 5 buffer status indicators (address specified in IOREG and in register 7 for the user stacker selection routine) 

~ Batch numbering updates 

~ 
Error indicator for MICR device 

r Pocket user selected 

r: Pocket document selected into 

r-- Byte 6- user's additional VwOrk area 

1) Ii 1 1 . r Byte xxx- document dota area 

User's VwOrk area. 
cp 1-8_0-l-oo-4-oo---+-_oo-4-A~F _A~F 1--_ 

(I) 80 80 00 IF 5F 5F Length is specified in AD DA REA =n. 
- Document records right -adjusted within {}. 
-~ this area. Length is specified in RECSIZE = a~ . 

L J I 1 1 J -

~~~~~~--------------------~------------------~"I 
,- Ntaximum Length is 256 Bytes ----------------...... 

CD Indicates the narmal condition (no errors) when the document is being processed and the stacker selection is complete to 
pocket A (1412). 

® Indicates the normal condition Cno errors - all fields read} when the document is being processed and the stacker selection is 
complete to pocket 5 and batch numbering update was performed (1419 model 1 or 31). 

o Number of buffers is limited only by the amount of main storage available {see BUFFERS = {2~} ). 

Figure 12. MICR Document Buffer Area 

The command codes to be used to select 
pockets are: 

Pocket Code 

A X'AF' (1270, except 
Models 1 and 3, 1275, 
1412 and 1419 only) 

B X'BF' (1275, 1412 and 1419 
only) 

0 X'OF' 
1 X'1F' 
2 X'2F' 
3 X'3F' 
4 X'4F' 
5 X'5F'{ 
6 X'6F' (except 1270 
7 X'7F' . Models 1 and 3) 
8 X' 8F', 
9 X, 9F', 

Reject X'CF' 

An invalid code placed in byte 4 puts the 
document into the reject pocket and posts 
bit 1 of byte 0 of the buffer. Byte 0, bit 
2 of the next buffer is posted. 
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Before returning to a 1419 external 
interrupt routine via the EXIT MR macro 
instruction (required method), the user can 
request a batch numbering update. He can 
do this only within his 1419 stacker 
selection routine by turning ON byte 1, bit 
o in the current document buffer 
(O! 1(7), X'SO'). 

For the 1419 (dual address), the user 
cannot obtain batch numbering update on an 
auto-selected document (byte 2, bit 6-0N). 
Such requests are ignored by the external 
interrupt routine. 

TIMINGS FOR STACXER SELECTION: Because the 
MICR readers continuously feed documents 
while engaged, it is necessary to 
reinstruct the readers within a certain 
time limit after a read completion is 
signaled by an external interrupt. This 
period is generall~ called minimum stacker 



selection time. This available time 
depends on the reader model, the length of 
documents being read, single or dual 
address adapter (1419, 1275), and the 
fields to be read on the 1419 or 1275 (dual 
address) only. Refer to the MICR 
publications listed in the Preface for a 
more complete description of device 
timings. 

The minimum available stacker selection 
time for the MICR reader for 6-inch 
documents is: 

Device 

1255/1259 
(with the 
use of 
pocket 0) 

1255/1259 
(without 
the use 
of pocket 
0) 

1270 

1412 

1419 
(Single 
Address 
Adapter) 

1419 
(Dual 
Address 
Adapter) 

1275 

24 milli­
seconds 

40 milli­
seconds 

24 milli­
seconds 

7.5 milli­
seconds 

9.5 milli­
seconds 

15 milli­
seconds 

21 milli­
seconds 
27 milli­
seconds 

Serial No. 
Read 
Field Key 

ON 

OFF 

OFF 

Transit 
Routine 
Read 
Field Key 

ON or OFF 

ON 

OFF 

(Refer to the IBM 1275 Optical 
Reader/Sorter publication listed in the 
Preface.) 

Note: Stacker selection times shown for 
the 1419 Dual Address Adapter are for the 
1419 Models 1 and 31 only. Stacker 
selection times for the 1419 Model 32 are 
found in the IBM 1419 Model 32 Systems 
Reference Library publication listed in the 
Preface. 

Failure to reinstruct the 1255, 1259, 
1270, 1275, 1412, or 1419 (single address 
adapter) within the allotted time causes 
the document(s) processed after this time 
to be auto-selected into the reject pocket 
(late read condition). Failure to 
reinstruct the 1419 or 1275 (dual address 
adapter) within the allotted time causes 
the document being processed to be 
auto-selected into the reject pocket (late 
stacker-select condition). 

To determine the amount of time 
available for the user stacker selection 
routine, and to minimize document rejects, 
the user should consider: 

1. The minimum available stacker 
selection time. This time depends on 
the MICR device, the type of adapter 
(1419), the length of the documents to 
be read, and the fields to be read 
(see the applicable MICR device 
publication(s) listed in the IBM 
System/360 and System/370 
Bibliography). 

2. The model(s) of System/360 to be used 
(see the System/360 Model 
publication(s) listed in the IBM 
System/360 and System/370 
Bibliography). Also~ refer tc Figure 
13. 

3. The maximum time required by the 
supervisor external interrupt routine. 
This time can be calculated as 
follows: 

If the device is a 1255, 1259, 1412, 
or a 1419 (single address), add 0.1 
(2030 Processor 1.5 mu), 0.13 (2030 
Processor 2.0 mu), or 0.06 (2040 
Processor) milliseconds for each MICR 
reader. 
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r-------------T----------------------------------~--------------------------------, 
INumber of IBatched Job Environment IMultiprogramming Environment I 
IMICR Readers ~-----------T------------T---------+-----------T-----------T---------~ 
Ion Processor 12030 12030 12040 12030 12030 12040 1 
I I Processor I Processor I Processori Processor I Processor I Processor I 
1 1(1.5 micro-I (2.0 micro- I 1(1.5 micro-I (2.0 micro-I I 
I 1 second) I second) I I second) I second) I I 
~-------------+-----~-----+------------+---------+-----------+-----------+---------~ 
I 1 I 2.5 I 3.3 I 1.5 1 2.5 I 3.3 I 1.5 1 
~-------------+-----------+------------+---------+-----------+-----------+---------~ 
I 2 I 5.3 I 1.0 I 3.2 1 6.2 I 8.3 I 3.8 I 
~-----------+-----------+------------+---------+-----------+----------+--------.-~ 
I 3 I 1.2 I 9.6 I 4.4 I 8.1 I 10.8 I 4.9 I 
~-------------+-----------+-------~----+---------+-----------+-----------+---------~ 
I 4 I 9.1 1 12.1 I 5.5 I 10.0 I 13.4 I 6.0 I 
~-------------+----~~-----+------------+---------+-----------+-----------+---------~ 
I 5 I 11.0 I 14.6 I 6.6 I 11.9 I 15.9 I 1.2 I 
~-------------+-----------+------------+---------+-----------+-----------+---------~ 
I 6 I 12.9 I 11.2 I 1.8 I 13.8 I 18.4 I 8.3 I 
~-------------~-----------~------------~---------~-----------~----------~---------~ 
I Notes: I 
I I 
I 1. The timings shown are in milliseconds. I 
I I 
I 2. These timings include the most time consuming cases. That I 
I is, if all the MICR devices interrupt simultaneously, the I 
I supervisor can successfully process them within the given I 
I time. I L __________________________________________________________________________________ J 

Figure 13. Stacker Selection Times for IBM 2030 and 2040 Processors 

4. Also, another timing consideration is 
the concurrent operation interference 
factor. These interference factors 
are: 

a. Any I/O operation(s) in progress 
use machine cycles for command 
execution and data transfer. The 
user must consider his I/O 
configuration and probable 
concurrent I/O operations and 
consult the appropriate System/360 
model publication to calculate 
this interference value. 

b. The external interruption may 
occur while the central processing 
unit is executing either some 
long-executing instruction such as 
an MVC (move), or TR (translate), 
or an I/O interruption. For 
instance a ~56-byte MVC 
instruction can prevent an 
interruption for 800 microseconds 
on a 1.5 microsecond Model 30. 
The I/O interruption interference 
may take an additional 380 (500, 
250) microseconds on the same 
model (2.0 Model 30, Model 40). 

As an example of the previous steps, 
assume a hypothetical situation: 
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• A 2030 Processor (1.5) 

• A 1419 (single-address) MICR device 

• 6-inch documents to be read 

• A MICR batched-job program 

• A user stacker selection routine to be 
written 

The m~n~mum available stacker selection 
time for a 2030 Processor is 9.5 
milliseconds. If the external interrupt 
processing routine time is 2.5 milliseconds 
(for 6-inch documents), 1 milliseconds is 
available for the user stacker selection 
time. But from this 1 milliseconds, the 
timing consideration of the MICR batched 
job program must be subtracted. 

When writing the stacker selection 
routine, the functional characteristics 
publication associated with the user's 
system can be consulted for the time 
involved in executing his instructions. 



Programming Considerations for 1419 or 1275 
stacker Selection 

The user stacker selection routine operates 
in the program state with the protection 
key of its problem program and with I/O and 
external interruptions disabled. If the 
user's stacker selection routine fails to 
return to the supervisor (loops 
indefinitely), there is no possible 
recovery. If such loop occurs, the system 
must be re-IPLed to continue operation. 
Because of this possibility, it is 
recommended that the user thoroughly debug 
his stacker selection routine in a 
dedicated environment. 

In the user stacker selection routine, 
no system macro instruction other than EXIT 
MR can be used. The routine runs with an 
all zero program and system mask, but the 
machine check interruption is enabled and a 
program check cancels the program. 

Note: Any modification of floating 
point registers without saving and 
restoring them may cause errant 
processing by any concurrent program 
using floating-point instructions. 

When processing with the Dual Address 
Adapter (1419 or 1275), the user has more 
time for his user stacker selection 
routine. The only additional processing he 
must do within the main line is to check 
byte 2, bit 0, of the document buffer for 
stacker selection errors. 

Note: Batch numbering update is not 
performed with the stacker selection of 
auto-selected documents, and batch 
numbering is not available on the 1275' 
Optical Reader/Sorter. 

MICR Document Processing 

Processing begins when the user issues a 
GET (or READ) to the MICR device (Figure 

14). The first time this GET (or READ) is 
executed, the supervisor engages the device 
for continuous reading~ Each time, 
thereafter, thE! GET (or READ) merely points 
(through IOREG) to" the next sequential 
buffer within each document buffer area. 
When a buffer for a file becomes available~ 
the user's main line'processing continues 
with the instruction after the GET (or 
READ-CHECK combination). 

Each time a.n end-of-document condition 
occurs on an f!!IICR device, the user's main 
line processing routine, or any routine, is 
interrupted by the supervisor's external 
interrupt routine. The external interrupt 
routine branches immediately to the user's 
stacker selection routine. After the user 
selects a pock,et, he exits from his stacker 
selection routine so that the supervisor 
can issue the stacker selection command. 
At this time, "the MICR device (s) should be 
reading documE!nt data into its (their) 
respective doc::ument buffer area(s). The 
supervisor, ill priority order, passes 
control to thE~ user's main line processing 
routine, or the routine that was 
interrupted, at the point of its 
interruption. 

Thus, MICR document processing continues 
concurrently within the: 

1. User's mclin line processing routine, 

2. Supervisor's external interrupt 
routine, and 

3. User's stacker selection routine. 

The order f',:>r exiting from these 
routines is the reverse of the indicated 
order. Proces:sing and monitor operations 
continue concurrently until the reader is 
disengaged, eiither normally or due to an 
error. End-of-file processing must be 
detected and handled by the user's main 
line processing routine. 
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Processing Operation. (user) 

r - - - -~i; Un; p~~si'; - - -1 
I I 
I I 

I 
I 
I 

• I 
• I : r 1: 
i~ 

o 

~ 

Monitor Operation (DOS Supervisor) 

Supervisor starts and/or reads documents from 
a MICR device. 

Document data is piac,ed into the i/O area. 

The above GET or READ 
provides the next buffer 
address in 10REG and 
the user processes the 
data. 

U L.-I ____________________ ~ 

--- _____________ J ~ 
During data transfer, contro I is passed to the 
user's main line processing routine. 

Figure 14. MICR Document Processing 

The GET macro performs the functions of 
a READ except that it waits w'hile the 
document buffer fills. Instead, the READ 
posts an indicator in the butfer (byte 0, 
bit 5) for the user to examine with the 
CHECK macro. If this indicator bit is ON, 
the buffer is not ready for processing and 
a branch is made to the second operand 
address of the CHECK macro. The user's 
routine at this operand address can then 
READ and CHECK another file for document 
availability. If this buffer is ready for 
processing, control passes to the next 
instruction. If a special nondata status 
exists, the user should analy:~e the 
conditions in his ERROPT routjLne and issue 
a READ to obtain a document unless an 
unrecoverable I/O error has oc:curred. If a 
second operand is not providecl within the 
CHECK macro, control passes t() the ERROPl' 
routine address. 
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~ 

When end - of- document occurs, the supervisor 
branches to the user stacker selection routine. 

Supervisor selects pocket according to the 
user's pocket selection. 

At least one WAITF macro must be issued 
between two successive executions of any 
one READ to the same file. The multiple 
WAITF is essential to the operation of the 
multiprogramming feature of the system. 
Its function is tQ test device operation 
availability or buffer processing 
availability. If work can be done on any 
specified file, control remains in the 
partition. If not, control passes to a 
lower priority partition until this 
partition is ready for processing. 

To obtain checkpoint information about 
MICR files see Notes for DASD and MICR 
Files under the CBKPT Macro section of this 
publication. Examples of GET-PUT MICR 
document processing and multiple 1412/1419 
operation (either all single or all dual) 
are found in the system Generation 
publication. 



MAGNETIC READER MODULE (MRMOD) 

Listed here are the user supplied,operands 
for MRMOD. The first card contains MRMOD 
in the operation field and may contain a 
user module name in the name field. If a 
module name is omitted, the system name 
generated by IOCS of 

IJU {~} zzzz 

is assumed. (S = single address adapter, 
and D = dual address adapter). 

ADDRESS=DUAL 

BUFFERS=nnn 

Required only if the dual 
address adapter is 
utilized for the 1419 or 
1275. If omitted, the 
single address adapter is 
assumed. 

A numeric value equal to 
the maximum number of 

SEPASMB=YES 

buffers specified by a 
DTFMR associated with the 
module (minimum 12, 
maximum 254). 

Required only if the 
module is assembled 
separately. 

MAGNETIC TAPE FILES (DTFMT) 

A DTFMT entry is included for each EBCDIC 
or ASCII magnetic tape input or output file 
that is to be processed. The DTFMT header 
entry is followed by a series of detail 
entries that describe the file (Figure 15). 
The detail entries generate the DTF table. 
Enter the symbolic name of the file in the 
name field and DTFMT in the operation 
field. The entries following the heade~ 
entry may appear in any order. 

IBM IBM Systeml360 AuIombier Cadiq Farm 

~ ________________ ---,-______ ~I PUNCHING I\-G"".=.---PH...:..'C __ +-l_"+-l-+_+--+-_+-_+-l--+..==.,.."Of~ __ ----.l 
j INSTRUCTIONS l PI.J'.ICH I l I I CMo ElfCTI(" APPLies TO 

Roq' X X X X X X X DT FMT fUmoof logical fileon-. ThisDTFroqu,ie .. nMTMOD, I I I I I I I I II ~""" Aeq'd. 

j 
I B L K S I Z E - n n n n n lMlgth of one I/O_inbyt80 (rneximum-32,7671. X" " J I 

_ _ _ _ _ _ _ _ _ "~i~~; ~~; ~~ ~::: ~: :, ~~~~~~~~III:~:~OO'''_:~'~ ~~; ~ _ 
Opt'l. k-+-H-++-+-+-+++--+-+l-+--f-A+S=-+C+' +-I-+=+Y+=E+S+, 1-++--I++-+-+-+-ASt;-+' -;1_1 fit-lei-proceaI-t-rl1llt-is-troqu-t-irocLt-++I-++--I-+-+-+-+-H-+-+-+-+-I-+-+-H--H-+-+-+-+-t-X+"-t-J t-+-t-'r-t--H0pr'I. 

B U F OIF F = n n ,lMlgthOfbiockprefixifASt;II-~~ X J J 

ERR EXT = YES , i Additlonol """IS and ERET .. doIIr8d. i Ix " " " 
i , i i ERR ° P Ti= X X X X X, X Ix X , i UGNOREorSKIPo'N ..... oforrorroutine) PreventJobtermi_onorror ......... 1 X" " " 

H 0 R I N F!O!= YES, Printh_l_informltionifFILABL-srD. X" " " 

! I 
I 10iR E G =I( n n ) • i I Rogisternumber. t UtI only ifGETorPUTdoenotopeclfywork_'or if two 1/0 ____ OmitWoRKA. X,," 

LiAIBAD DR= X X x,XiX,XiX x, Namoofu .... ~routinoifFILABL-NSTD,orifFILABL-STDendu_._I __ .. ~. x,," 

iMiO 0 N AM E = X X X X X X X x, NameofMTMODlogicrnoduleforthisDTF.lfomlmd,IOCS __ 1IIIIII. X" " " 

Nio T E P N,T = X X xx X x, 'i' (YESa,POINTS) YESifNOTE,POINTW.POINTR,orPOINTSmacro __ POINTSlfonlyPOINTSmecro__ X 

I RiE A 0,= X X X X ,X X X , (FORWARDo,BACK) Ifomitted,FDRWARDis ... mod. X" 

iRE Ie F:O R IV! = ,X X x! X X X , i If::''~::!i, F~~~:S ~ ~:!i.v ARBLK, SPNUNB, SPNBLK, or UNDEF) For work filee, - FIXUNB or UNDEF. X J " " 

III t 1111111 i ! 11I111 i III i 11111 ! III i III i : i 11111111111111111 ! 11111111111I11 mTI fill I 
Figure 15. DTFMT Macro (Part 1 of 2) 
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IBM IBM 5y.'om, 360 Aaambler Cod .... Form 

I---------------r---------I! '""C",NG '1-"'_""_"' _+-' -+--+l---+l~lf---+--!+___+==-,,:.,of=:__---l J INSl'UCI10NS I PUNCH I J 1. t 1 C .... OElECT.CA·~i_·.-ES_TO _ ___1 

,---__________________ --'------'-"'-'---_________________ --: ~ ~ ~"';f;, .. ;~-

c~"-, " • ~ 5 O\o_~· I 
I ~~~~nrrrTT,,~'~rr"TT,,~"~rrTT,..-~~~~._~~~~._~~~~~~~~~~rt~~~~~rrl~ 

0PI" :: , ,r ;: i RIEIwII IN 0 ·'xix x xixix • i (UNLOAOorNOAWOI UnI_onCLOROI'ond-of-voIume,OI'prownt.-inding. Ifom_ ...... ndonly. l I X /J "i Opt'l. 

:::!::\ jlli sjEiPIA'SMSajyIES[.j !OTFMTiltObe_--'v·111 I III II I !lxJJJ i 

iii i i TiYIP E F LiE ,.i x x xix!x xl. ONPUT.OUTPUT,orWOAKI lfomin.d.INPUTI .... rnod. 'I 'J I Ii! X J J,J! 

i I! :: W!LrR E R R!= xlxjx XIX'X !XiX. 'N_of ........ wrong • ....,..roc:on:Iroutino.!! r i I ! I I I ! X J 

, ':: 'I' w:oIRKA"'IYIElS i I GET;"PUT~if"_"':"6mitIOREG: r I \ 1 \ I, "" 

l "III, J II llli 1ill!1111 ::1 'I III! I J 
[1 j i i ! i I ! iii iii I1I1 H 11111111 i III n 111111 i 11111 till 11111 II : 11111111111111111 f 11111] 

• Hader and eech detail card, 8XC8Pt the '-t OM in tech .-t, mult haw • CGntinuetion punch in column 72. A_. 
II8Ch detail cW, elil:cept me I .... one, must contain a cornme immediately"" the operwnd. Spece is.,1owId for the 
longest oper.oo et~, the comma. If. tmeI .... operMd is ,,*, the comma Ihoukl be mowd over lOeOI'dinel¥ In ~ 
I .. deta;1 cord of 0 at. the commo poaitlon must be bl_, 

Figure 15. DTFMT Macro (Part 2 of 2) 

r-----------------------------------------, 
I ASCII=YES I L _________________________________________ J 

This operand specifies that ,processing of 
ASCII tape files is required. If this 
operand is omitted, EBCDIC file processing 
is assumed. ASCII=YES is not permitted for 
work files. 

r-----------------------------------------, 
IBLKSIZE=n I L _________________________________________ J 

Enter the length ~ of the I/O area. If the 
record format is variable or undefined, 
enter the length of the largest block of 
records. If a READ or WRITE macro 
specifies a length greater than n for 
workfiles, the record length is greater 
than BLRSIZE. The maximum block size is 
32,767 bytes (32K minus one). The minimum 
size physical tape record (gap to gap) is 
12 bytes. Eleven bytes or less are 
considered a noise record. 

For output processing of spanned 
records, the minimum physical record length 
is 18 bytes. If SPNBLK or SPNONB and 
TYPEFLE=OOTPUT are specified in the DTFMT 
and the BLKSIZE is invalid or less than 18 
bytes, a new MNOTE is generated and 
BLKSIZE=18 is assumed. 

For ASCII files, the BLKSIZE includes 
the length of any block prefix or padding 
characters present. If ASCII=YES and 
BLKSIZE is less than 18 bytes (for 
fixed-length records only) or greater than 
2048 bytes, an MNOTE is generated because 
this length violates the limits specified 
by American National Standards Institute, 
Inc. 
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r-----------------------------------------, I BOFOFF= {n I.Q} I L _________________________________________ J 

This ~s the buffer offset operand 
indicating the length of the block prefix. 
Enter the length (n) of the block prefix if 
processing of the block prefix is required. 
The contents of this field are not passed 
on to the user. 

This operand can only be included when 
ASCII=YES is specified. If the BOFOFF 
operand is omitted, a value of 0 (no block 
prefix) is assumed. 

The values for n can be: 
r-----T-----------------------------------, 
1 Value 1 Condition 1 
~-----+-----------------------------------f 
10-99 I If TYPEFLE=INPOT I 
10 I If TYPEFLE=OUTPOT I 
14 I If TYPEFLE=OOTPUT and 1 
1 1 RECFORM=VARONB or VARBLK. In thisl 
I I case, the program autcmatically I 
I I inserts the physical record length I 
I I in the block prefix 1 L _____ ~ __________________________________ J 

r-----------------------------------------, I CI<PTREC=YES I L _________________________________________ J 

This operand is necessary if a tape input 
file has checkpoint records interspersed 
among the data records. IOCS bypasses any 
checkpoint records encountered. This 
operand must not be included when 
ASCII=YES. 



r-----------------------------------------, 
I DEVADDR={SYSRDRI SYSIPTISYSPCHISYSnnnl I 
I SYSLST} I L-_______________________________________ -J 

This operand specifies the symbolic unit 
(SYSxxx) to be associated with the logical 
file. An ASSGN statement assigns an actual 
channel and unit nUmber to the unit. The 
ASSGN card contains the same syMbolic name 
as DEVADDR. When processing ASCII tape 
files, specify DEVADDR=SYSnnn only. 

r-----------------------------------------, 
I EOFADDR=name I L _________________________________________ J 

This operand specifies the symbolic name of, 
the user's end-of-file routine. IOCS 
automatically branches to this routine on 
an end-of-file condition. This entry must 
be specified for input and work files. 

In his routine, the programmer can 
perform any operations required for the end 
of file, and he generally issues the CLOSE 
instruction for the file. IOCS detects 
end-of-file conditions in magnetic tape 
input by reading a tapemark and EOF when 
standard labels are specified. If standard 
labels are not specified, IOCS assumes an 
end-of-file condition when the tapemark is 
read or /* if the unit is assigned to 
SYSRDR or SYSIPT. The user must determine, 
in his routine, that this actually is the 
end of the file. 

r----------------------------------------, 
I ERREXT=YES I L _______________________________________ J 

This operand enables a problem program 
ERROPT or WLRERR routine to ret urn to MTMOD 
with the ERET (error return) macro 
instruction. It also enables unrecoverable 
I/O errors occurring before data transfer 
takes place to be indicated to the problem 
program. To take full advantage of this 
option, the ERROPT=~ operand must be 
specified. 

r----------------------------------------, 
I ERROPT={IGNOREISKIP I name} I L-_________________ - ___________________ ~ 

This operand specifies functions to be 
performed for an error block. 

If a parity error is detected when a 
block of ~ records is read, the tape is 
backspaced and reread a specified number of 
times before the tape block is considered 
an error block. output parity errors are 
considered to be an error block if they 
exist after IOCS attempts to forward erase 

and write the tape output block a specified 
number of times. 

If ERREXT=YES is specified on output, 
and ERROPT=IGNORE or SKIP, the error will 
be ignored. 

If either FlLABL=STD or CKPTREC, or 
both, is specified, the error block is 
included in the block count that is taken. 
After this the job is automatically 
terminated unless this ERROPT entry is 
included to specify other procedures to be 
followed on an error condition. Either 
IGNORE, SKIP, or the symbolic name of an 
error routine can be specified in this 
card. The functions of these 
specifications are: 

IGNORE 

The error condition is completely ignored, 
and the records are made available to the 
user for processing. 

When reading spanned records, the entire 
spanned record or a block of spanned 
records is returned to the user rather than 
just the one physical record in which the 
error occurred. On output, the physical 
record in which the error occurred is 
ignored as if it were written correctly. 
The remainder, if any, of the spanned 
record segments are written, if possible. 

SKIP 

No records in the error block are made 
available for processing. The next block 
is read from tape, and processing continues 
with the first record of that block. The 
error block is included in the block count. 

When reading spanned records, the entire 
spanned record or a block of spanned 
records is skipped rather than just one 
physical record. On output, the physical 
record on which the error occurred is 
ignored as if it were written correctly. 
The remainder, if any, of the spanned 
record segments are written, if possible. 

name 

loes branches to the problem program error 
routine named by this parameter regardless 
of whether ERREXT=YES is specified. In 
this routine, the problem program processes 
or makes note of the error condition as 
desired. 

If ERREXT is not specified, register 1 
contains the address of the physical record 
in error. When spanned records are 
processed, register 1 contains the address 
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of the whole unblocked or blocked spanned 
record. Register 14 contains the return 
address. When processing in the ERROPT 
routine, the problem program references the 
error block, or records in the error block, 
by referring to the address supplied in 
register 1. The contents of the IOREG 
register or workarea (if either is 
specified) are variable and therefore 
should not be used for error processing. 
Also, the problem program must not issue 
any GET instructions for records in the 
error block. If any other IOCS macros 
(excluding ERET if ERREXT=YES) are used in 
this routine, the contents of registers 13 
(with RDONLY) and 14 must be saved and 
restored after their use. At the end of 
the routine~ the problem program must 
return control to IOCS by branching to the 
address in register 14. IOCS skips the 
physical record in error and it makes the 
next logical record available for 
processing in the main problem program. 

A sequence error may occur if LIOCS is 
searching for a first segment of a logical 
spanned record and fails to find it. If 
WLRERR or ERROPT=name was specified, the 
error recovery procedure is the same as for 
wrong-length record errors. If neither 
WLRERR nor ERROPT=name was specified, LIOCS 
ignores the sequence error and searches for 
the next first segment. 

If ERREXT is specified, register 1 
contains the address of a two part 
parameter list containing the 4-byte DTFMT 
address and the 4-byte address of the 
physical record in error, respectively. 

Note: If ERREXT is ·not specified for 
an-Qutput file, no coding is generated 
and a MNOTE is issued. If an error 
condition occurs, the job is canceled. 

Register 14 contains the return address. 
Processing is similar to that described 
when ERREXT is not specified except for 
addressing the physical record in error. 
The data transfer bit (byte 2, bit 2) of 
the DTF should be tested to determine if a 
nondata transfer error has occurred. If it 
is ON, the physical record in error has not 
been read or written" If the bit is OFF, 
data was transferred and the routine must 
address the physical record in error to 
determine the action to be taken. At the 
end of its input processing, the routine 
returns to LIOCS by issuing the ERET macro. 
If any other IOCS macros are used in this 
routine, the contents of register 13 (with 
RDONLY) and register 14 must be saved and 
restored after their use. At the end of 
the ERROPT output routine, the problem 
program must consider the device 
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inoperative and must not attempt further 
processing on it. Another attempt to 
return to MTMOD results in job termination. 

The ERET macro can specify one of two 
actions to the MTMOD logic module. The 
error condition can be ignored with an ERET 
IGNORE, or the physical record in error can 
be skipped to process the next physical 
record with an ERET SKIP. ERET RETRY is 
invalid and if issued results in job 
termination. 

Figure 16 shows the DTFMT error options. 
This figure is divided into two parts. The 
upper part lists the error Conditions 
Specified by the User in the DTF, and the 
lower part shows the Actions Resulting From 
these specifications when an error occurs. 
Refer to the shaded column in the figure. 
The user has specified WLRERR=name and also 
the RETRY option in his ERET macro. If the 
error occurring is either a wrong lenqth 
record or other than a wrong length record, 
the job is terminated. Refer to the 
remaining columns of the figure for other 
specifications and their resulting actions. 

The job is automatically terminated if a 
parity error still exists after IOCS 
attempts to write a tape output block a 
specified number of times. This includes 
erasing forward. 

This entry applies to wrong length 
records if the entry WLRERR is not 
included. If both ERROPT and WLRERR are 
omitted and wrong-length records occur. 
IOCS assumes the IGNORE option. 

Note: For ASCII tape files. the 
pOinter to the block in error points to 
the first logical record following the 
block prefix. 

r-----------------------------------------, 
IFlLABL={STDINOINSTD} I L _________________________________________ J 

The parameter STD indicates that standard 
labels will be processed. Enter NO if no 
labels are contained on the file. If 
nonstandard labels are contained on the 
file, enter NSTD. The user must furnish a 
routine to check or create the nonstandard 
labels by using his own I/O area and EXCP 
to read or write the labels. The entry 
point of this routine is the operand of 
LABADDR. 

The specification FlLABL=NSTD is not 
permitted for ASCII files (that is, when 
ASCII=YES). Labels and tape data are 
assumed to be in the same mode. 



Figure 16. DTFMT Error Options 

r-----------------------------------------, 
l~uNro=ns I L _________________________________________ J 

This operand, if specified with FILABL=STD, 
causes Ioes to print standard header label 
information (fields 3-10) on SYSLOG each 
time a standard label file is opened. It 
also prints the filename, symbolic unit, 
and device address each time an 
end-of-volume condition is detected. Both 
FlLABL=STD and HDRINFO=YES must be 
specified for header label information to 
be printed. 

r-----------------------------------------, I IOAREA1=name I L _________________________________________ J 

This operand specifies the I/O area. Enter 
an address expression (name), which 
specifies the 1/0 area. When 
variable-length records are processed, the 
size of the I/O area must include four 
bytes for the block size~ This operand 
does not apply to work files. 

SAM: Magnetic Tape 59 



r-----------------------------------------, I IOAREA2=name I L _________________________________________ J 

This operand specifies a second I/O area. 
Enter an address expression (name), which 
specifies the I/O area. When 
variable-length records are processed, the 
size of the I/O area must include four 
bytes for the blocksize. This operand does 
not apply to work files. 

r-----------------------------------------, I IOREG=(r) I 
L ___________________ ----------------------J 
This operand specifies the register in 
which IOCS places the address of the 
logical record that is available for 
processing under the following conditions: 

• If two input or output areas are used. 

• If blocked input or output records are 
processed in the I/O area. 

• If variable unblocked records are read. 

• If undefined records are read 
backwards. 

• If neither BUFOFF=O nor WORKA=YES is 
specified for ASCII files. 

For output files, IOCS places in the 
specified register the address of the area 
where the user can build a record. Any 
register (2-12) may be specified. 

Note: This operand cannot be used if 
WORKA=YES. 

r-----------------------------------------, 
ILABADDR=Name I L _________________________________________ J 

Enter the symbolic name of the user routine 
to process user-standard or nonstandard 
labels. See sections Writing and Checking 
User Standard Labels and Writing and 
Checking Nonstandard Labels .• 

Por ASCII files, this operand may only 
be used for writing and checking American 
National Standards Institute, Inc. user 
standard labels. The user must process 
these labels in EBCDIC. User nonstandard 
labels are not permitted. 
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r-----------------------------------------, .1 LENCHK=YES I L _________________________________________ J 

This operand applies only to ASCII tape 
input files if BUFOFF=4 and RECFORM=VARUNB 
or VARBLK. It must be included if the 
block length (specified in the block 
prefix) is to be checked against the 
physical record length. If an inequality 
is detected, the action taken is the same 
as described under the WLRERR operand" but 
the WLR bit (byte 5, bit 1) in the DTF is 
not set ... 

r-----------------------------------------, ! MODNAME=name I L _________________________________________ J 

This operand specifies the name of the 
logic module used with the DTF table to 
process the file. If the logic module was 
assembled with the program, the MODNAME in 
the OTF macro instruction must specify the 
same name as the MTMOD macro instruction. 
If this entry is omitted, standard names 
are generated for calling the logic module. 
If two DTF macro instructions call for 
different functions that can be handled by 
a single module, only one module is called. 
For example, if one DTF specifies 
REAP=FORWARD and another specifies 
READ=BACK, only one logic module capable of 
handling both functions is called. 

r-----------------------------------------, 
I NOTEPNT={POINTSI YES} I L _________________________________________ J 

If the parameter YES is specified, the 
NOTE, POINTW, POINTR, or POINTS macro 
instructions are issued to a tape work 
file. If POINTS is specified, only POINTS 
macro instructions can be issued tc tape 
work files. The NOTEPNT operand must not 
be specified for ASCII. tape files because 
work files are not supported. 

r-----------------------------------------, 
IRDONLY=YES I L _________________________________________ J 

This operand is specified if the DTF is 
used with a read only module. Each time a 
read only module is entered, register 13 
must contain the address of a 72-byte 
doubleword aligned save area. Each DTF 
should have its own uniquely defined save 
area and each time an imperative macro 
(except OPEN (R), LBRET, SETL" or SETFL) is 
issued using a particular DTF. register 13 
must contain the address of the save area 
associated with that DTF. The fact that 
the save areas are unique for each task 
makes the module reentrant (that is, 



capable of being used concurrently by 
several tasks}. For more information see 
§~~!~£_~2£~1~~_e£g_f!1~~· 

If an ERROPT or WLRERR routine issues 
I/O macro instructions using the same read 
only module that caused control to pass to 
either error routine, the froblem frograrr 
must provide another save area. One save 
area is used for the normal I/O operations 
and the second for I/O operations in the 
ERROPT or WLRERR routine. Before returning 
to the module that entered the ERROPT 
routine, register 13 must ce set to the 
save area address originally sfecified for 
that DTF. 

If the operand is omitted, the rrodule 
generated is not reenterable and no save 
area is required. 

r-----------------------------------------, 
IREAD={fQg~~B~IBACK} I L _________________________________________ J 

This operand specifies the direction the 
tape is read. READ=FORWARD rray be omitted. 
If READ=BACK is specified and a smaller 
wrong length record is encountered, the 
record is read into the I/O drea right 
justified. 

r-----------------------------------------, 
IRECFORM={f!~~~~IFIXBLKlvARUNBIVARBLKI I 
I SPNBLKISPNUNBIUNDEF} I L _________________________________________ J 

This operand specifies the type of EBCDIC 
or ASCII records (fixed or variable length, 
blocked or unblocked, or undefined) in the 
input or output file. One of the following 
may be entered immediately following the 
sign. 

E'IXBLK 

VARUNB 

VARBLK 

SPNBLK 

SPNUNB 

UNDEF 

For fixed-length unblocked 
records 

For fixed-length blocked 
records 

For variable-length unblocked 
records 

For variable-length blocked 
records 

For spanned variable-length 
blocked records (EBCDIC only) 

For spanned variable-length 
unblocked records (EBCDI: 
only) 

For undefined records. 

If the record format is fixed-length 
unblocked, this entry may be omitted. work 
files may use only FIXUNB or UNDEF. 

r-----------------------------------------, 
\RECSIZE={nl (r)} \ L _________________________________________ J 

For fixed-length blocked records, this 
operand is required. It specifies the 
number of characters, n, in each record. 

When processing spanned records, the 
user must specify RECSIZE=(r} where r is a 
register. 

For undefined records, this entry is 
required for output files and optional for 
input files. It specifies a general 
register (2-12) that contains the length of 
the rec9rd. On output, the user must load 
the length of each record into the register 
before he issues a PUT macro. 
Spanned-record output requires a minimum 
record length of 18 tytes. A physical 
record less than 18 tytes is padded with 
binary zeros to complete the 18-byte 
requirement. This applies to both blocked 
and unblocked records. If specified for 
infut, IOCS provides the length of the 
record transferred to main storage. 

r-----------------------------------------, 
\REWIND={UNLOAD\NORWD} \ L _________________________________________ J 

If this specification is not included, tape 
files are automatically rewound to load 
FOint, but not unloaded, on an OPEN or 
CLOSE instruction or on an end-of-volume 
condition. If other operations are desired 
for a tape input or output file, this entry 
specifies: 

UNLOAD 

NORWD 

To rewind the tape on OPEN or 
to rewind and unload on a 
CLOSE or end-of-vo1ume 
condition. 

To prevent rewinding the tape 
at any time. This option 
positions the read/write head 
between the two tapemarks on 
the. EOF condition. 

r-----------------------------------------, 
I SEPASMB=YES I 
L ________________________ ~----------------J 

This operand must ce included if the DTF is 
assembled separately. This causes a CATALR 
card with the filename to be punched ahead 
of the object deck and defines the filename 
as an entry point in the assembly. 
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r-----------------------------------------, 
I TPMARK=NO I L _________________________________________ J 

This operand is included if the user does 
not want a tapemark written as the first 
record on a tape output file when no labels 
are specified. This entry is also included 
if no tapemark is to be written following 
nonstandard labels. If this entry is 
omitted for ~ tape output file, a tapemark 
will precede the first record if nc labels 
are specified. If this entry is omitted a 
tapemark is written following nonstandard 
labels. For unlabeled. tapes in ~SCII, 
TPMARK=NO is the default. This parameter 
is ignored if FILABL=STD. 

r-----------------------------------------, 
I. TYPEFLE= {,!NP!!! 1 OUTPUT I WORK} 1 L _________________________________________ J 

Use this operand to indicate whether the 
file is an input or output file. If INPUT 
is specified, the GET macro is used. If 
OUTPUT' is specified, the PUT macro is used. 
If WORK is specified, the READ/WRITE, 
NOTE/POINT, and CHECK roacros are used. See 
Work Files for DTFMT and DTFSD (2321). The 
specIficatIon-o~wORK-In-thIs-operand is 
not permitted for ASCII files. 

r-----------------------------------------, 
IVARBLD=(r) I L _________________________________________ J 

Whenever variable-length blocked records 
are built directly in the output area (no 
work area specified), this entry must be 
included. It specifies the nurrber (r) of a 
general-purpose register that always 
contains the length of the available space 
remaining in the output area. Any register 
(2-12) may be specified. 

loes calculates the space still 
available in the output area, and supplies 
it to the programmer in the VARBLD 
register, gn!l after the PUT instruction is 
issued for a variable-length record. The 
programmer then compares the length of his 
next variable-length record with the 
available space to determine if the record 
will fit in the remaining area. This check 
must be made before the record is built. 
If the record does not fit, the prograrrmer 
issues a TRUNC instruction to transfer the 
completed block of records to the tape 
file. Then, the current record is built as 
the first record of the next block. 
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r-----------------------------------------, 
I WLRERR=name I L _________________________________________ J 

This operand applies only to ~~E~_!~E~~ 
files. It specifies the symtolic name of a 
problem program routine to receive control 
if a wrong-length record is read. 

If ERREXT is not specified, the address 
cf the physical record in error is supplied 
by IOCS in register 1. If ERREXT is 
specified, register 1 contains the address 
of a two-part parameter list. The first 
four bytes of the list are the DTF address 
and the second four bytes are the address 
cf the physical record in error. If the 
block read is less than the BLKSIZE 
~ararreter, the first two bytes of the DTF 
contain the number of bytes left to be read 
(residual count). Therefore, the size of 
the actual block is equal to the block size 
rrinus the residual count. If the block to 
be read is larger than the BLKSIZE 
~ararreter, the residual count is zero, and 
there is no way to compute the record size. 
The number of bytes transferred is equal to 
the BLKSIZE parameter, and the remainder of 
the criginal block is truncated. 

The problem program WLRERR routine can 
~erfcrrr any processing desirable for wrong 
length reccrds. However, it must not issue 
GET macro instructions to this file. If 
the routine issues any other IOCS macros 
(excluding ERET if ERREXT=YES) the contents 
of registers 13 (with rlDCNLY) and 14 must 
te saved cefore and restored after their 
use. At the end of the routine, control 
must be returned to IOCS by branching to 
the address in register 14, or, if ERREXT 
is specified, the ERET IGNORE or SKIP 
cpticn can be taken. 

When fixed-length unblocked records are 
specified (RECFORM=FIXUNB), a wrong-length 
record error condition is given when the 
length of the record read is not equal to 
that specified in the BLKSIZE parameter. 
For EBCDIC fixed-length blocked records, 
record length is considered incorrect if 
the physical ~~2~_!~£2!Q (gap to gap) that 
is read is not a multiple of the 
lQg!£al=!~£2!g length (specified in DTF 
RECSIZE), up to the maximum length of the 
block (specified in DTFMT BLKSIZE). This 
~ermits the reading of short blocks of 
logical records without a wrong-length 
record indication. 

For EBCDIC variable-length records 
clocked and unblocked, record length is 
considered incorrect if the length of the 
tape record is not the same as the block 
length specified ~n the 4-byte block-length 
field. The residual count can be obtained 
by addressing the halfword at filename+98. 



For ASCII variable length records, 
blocked and unblocked, a check on the 
physical record length is performed if 
LENCHK=YES is specified. The physical 
record length is considered incorrect if 
the tape record is not the same as the 
block length that is specified in the 
4-byte block prefix.. In this case, the WLR 
bit (byte 5, bit 1) in the DTF is set off. 

The WLRERR option is taken for undefined 
records if the record read is greater than 
the size specified by the BLKSIZE 
parameter. 

If the WLRERR entry is omitted but a 
wrong-length record is detected by IOCS, 
one of the following condition results: 

• If the ERROPT entry is included for 
this file, the wrong-length record is 
treated as a error block, and handled 
according to the user's specifications 
for an error (IGNORE, SKIP, or 
name-of-error routine). 

• If the ERROPT entry is not included, 
IOCS assumes the IGNORE option of 
ERROPT. 

r--------------------------------, IWORKA=YES I L ____________________________________ J 

If I/O records are processed in work areas 
instead of the I/O area, specify YES with 
this operand. The user must set up the 
work area in main storage. The address 
expression of the work area (or general 
register containing the address) must be 
specified in each GET or PUT. Omit IOREG 
if this operand is included. WORKA=YES is 
required for spanned record processing. 

MAGNETIC TAPE MODutE (MTMOD) 

Listed here are the user-supplied operands 
for MTMOD. The first card contains MTMOO 
in the operation field and may contain a 
user module name in the name field. 

. --------- --------------, 
I ASCI I = YES I L ____________________________ J 

Include the operand if processing ASCII 
input or output files is required. This 
entry is not permitted for workfiles. If 
omitted, EBCDIC file processing is assumed. 

r---------------------------------------, I CKPl'REC=YES I L-______________________________________ J 

Include this operand if tape input files 
processed by the module contain checkpoint 
records interspersed among the data 
records. The module also processes files 
that do not have checkpoint records: that 
is, those whose DTFs do not specify 
CKPTREC=YES. 

This entry is not needed for work files, 
and is not valid for ASCII files. 

r-~------------------------------------, 
IERREXT~YES I L ________________________________________ J 

Include this operand if additional I/O 
errors are to be indicated and/or the ERET 
macro is used with this DTF and module. 
ERROPT=YES should be specified in this 
module for workfiles, but is not needed for 
input or output files. 

r----------------------------------------, IERROPT=YES I L _____ ~ ___________________________________ J 

Include this operand if the module is to 
handle any of the error options for an 
error block. Logic is generated to handle 
any of the three options (IGNCRE, SKIP, or 
name). The module processes any files in 
which the ERROPT operand is net specified 
in the DTF. This entry is needed for work 
files, but it is not needed for input or 
output files. 

.---------------------------------------, I NOTEPNT={YESI POINTS} I L ___ , __________________________________ J 

Include this operand if NOTE/POINT logic is 
used with the module. If YES, the module 
processes any NOTE, POINTR, POINTW, or 
POINTS macro instruction. If POINTS is 
specified, only the POINTS macro 
instruction is processed. 

Modules specifying either one of the two 
options also process work files for which 
the NOTE/POINT operand is not specified • 
Modules specifying YES also process work 
files specifying only POINTS. This entry 
does not apply to input or output files. 
The NOTEPNT operand is not used for ASCII 
files. 
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r-----------------------------------------, 
IRDONLY=YES I L _________________________________________ J 

This operand generates a read only module. 
RDONLY=YES must be specified in the DTF. 
For the programming requirements of this 
operand, see the DTF RDONLY operand. 

r-----------------------------------------, 
IREAD={FORWARDIBACK} I L _________________________________________ J 

This operand generates a module that reads 
tape files forward or backward. If forward 
is specified, only logic to read tape 
forward is generated. Any DTF used with 
the module may not specify BACK in the READ 
parameter statement. 

If the parameter is BACK, logic to read 
tape both forward and backward is 
generated, and any DTF used with the module 
may specify either FORWARD or BACK as its 
READ parameter. READ=BACK does not handle 
multivolume files. 

This entry is not needed for work files. 

r-----------------------------------------, 
IRECFORM={FIXUNBIFIXBLRIVARUNBIVARBLKI I 
I SPNBLKISPNUNBIUNDEF} I 
I I 
I Note: FIXUNB and FIXBLK use identical I 
Itable formats and logic modules. I L _________________________________________ J 

This operand generates an input/output 
module that processes either EBCDIC or 
ASCII fixed-length, variable-length or 
undefined records. If either FIXUNB or 
FIXBLK is specified, a logic module is 
generated that allows processing of both 
fixed-length record types. Similarly, a 
logic module is generated that allows 
processing of both types of variable and 
spanned records. ASCII files are not 
permitted in spanned record format. If 
UNDEF is specified, a logic module for 
processing undefined record types is 
generated. Any OTF used with the module 
must specify the same record format ~ as 
the module. For example, if the module has 
the entry RECFORM=FIXUNB, the DTF may have 
either the entry RECFORM=FIXUNB or 
RECFORM=FIXBLK. This entry is not needed 
for work files. 
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r-----------------------------------------, 
I SEPASMB=YES I L _________________________________________ J 

This operand-must be included if the logic 
module is assembled separately. This 
causes a,CATALR card with the module name 
(standard or user) to be punched ahead of 
the object deck. 

r-----------------------------------------, I TYPEFLE={INPUT I OUTPUT I WORK} I L ________________ ~ ________________________ J 

This operand generates a logic module that 
processes either GET/PUT macro instructions 
or READ/WRITE, NOTE/POINT and CHECR macro 
instructions for work files. If the 
parameter of the operand specifies WORK, 
logic to process work files is generated. 
Otherwise, a module to handle both input 
and output file types is assumed. Only 
DTFs for work files- may be used with work 
file modules. Only DTFs for input or 
output files may be used with an 
input/output module. Work files are not 
suppo~ted with ASCII tapes. 

Note: INPUT and OUTPUT have the same 
table format and logic modules. 

r-----------------------------------------, 
IWORKA=YES I L __________ --_____________________________ J 

This operand is to be included if records 
are to be processed in work areas instead 
of I/O areas for the GET/PUT macros. This 
operand must be included if spanned records 
are processed. The module also processes 
files that do not use a work area. This 
entry is not needed for work files. 

Recommended Module Name for MTMOD 

Each name begins with a 3-character prefix 
(IJF) and consists of a 5-character field 
corresponding to the options permitted in 
module generation. 

In MTMOD there are two module classes: 
the module class for handling GET/PUT 
functions and the module class for handling 
READ/WRITE, NOTE/POINT, and CHECK functions 
(work files). Modules handling fixed 
length (F,X) and undefined (U,N) records 
are mutually exclusive of each other and of 
all forms of the variable length module 
(V ,R,S). 



Name list for GET/PUT type modules: 

MTMOD name = IJFabcde 

a = F RECFORM=FIXUNB (or FIXBLR) 
(EBCDIC mode) 

= X RECFORM=FIXUNB (or FIXBLK) 
(ASCII mode) 

= V RECFORM=VARUNB (or VARBLK) 
(EBCDIC mode) 

= R RECFORM=VARUNB (or VARBLK) 
(ASCII mode) 

= S RECFORM=SPNUNB (or SPNBLK) 
(spanned records) 

= U RECFORM=UNDEF (EBCDIC mode) 

= N RECFORM=UNDEF (ASCII mode) 

b = B READ=BACK 
= Z READ=FORWARD, or if READ is not 

specified 

c = C CKPTREC=YES 
= Z CKPTREC=YES is not specified 

d = W WORKA=YES 
= Z WORKA=YES is not specified 

e = M ERREXT=YES and RDONLY=YES 
= N ERREXT=YES 
= Y RDONLY=YES 
= Z ERREXT and RDONLY not specified 

Name list for work file type modules 
(TYPEFLE=WORK): 

MTMOD name = IJFabcde 

a = W always 

b = E ERROPT=YES 
= Z ERROPT is ~ specifie<.l 

c = N NOTEPNT=YES 
= S NOTEPNT=POINTS 
= Z NOTEPNT is not specified 

d = Z always 

e = M ERREXT=YES and RDONLY=YES 
= N ERREXT=YES 
= Y ROONLY=YES 
= Z ERREXT and RDONLY not specified 

subset/Superset MTMOD Names 

The following charts illustrate the 
subsetting and supersetting allowed for 
MTMOD names. Four of the GET/PUT 
parameters allow subsetting. For example, 
the module name IJFFBCWZ is a superset of 
IJFFBZWZ specifying fixed-length records. 
See Subset/Superset: (Module Names). 

For GET/POT Type Modules: 

r-----------------------------------------, 1*+ + + + 
I I J F F B C W M 
I N Z Z Z Y 
1 R + 
I U N 
I X Z 
I + 
I S 
1 V 
I 
1+ Subsetting/supersetting permitted. 
1* No subsetting/supersetting permitted. L ________________________________________ _ 

For Workfile Type Modules: 

r-----------------------------------------, I + + + I 
1 I J F WEN Z M 1 
I Z S Y 1 
1 Z + 1 
I N 1 
1 Z I 
I I 
1+ Subsetting/supersetting permitted. I 
1 * No subsetting/supersetting permitted.. 1 L _________________________________________ J 

OPTICAL READER FILE (DTFOR) 

DTFOR is used to define an input file to be 
processed on an IBM 1285, 1287 Optical 
Reader or 1288 Optical Page Reader. Enter 
the symbolic name of the file in the name 
field and DTFOR in the operation field. 
The operands for DTFOR follow and are 
illustrated in Figure 17. 
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Figure 17. DTFOR Macro 

,-------'----------------------------------, 
IBLKFAC=n I L _________________________________________ J 

Undefined journal tape records are 
processed with greater throughput speeds 
when this operand is included. This is 
accomplished by reading groups of lines as 
blocked records. When undefined records 
are processed, BLKFAC specifies the 
blocking factor (n) that determines the 
number of lines read (through CCW chaining) 
as a block of data by one physical read. 
Deblocking is accomplished automatically by 
IOCS when the GET macro is used. The 
BLKFAC parameter is not used with 
RECFORM=FIXBLK, because the blocking factor 
is determined from the BLKSIZE and RECSIZE 
parameters. If the operand is included for 
FIXBLK, FIXUNB, or document processing, the 
operand is noted (MNOTE) and ignored. 
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I 

tGon.al ........ 2-12, ____ ............. 1121. 

r-----------------------------------------, I BLRSIZE={nl 38} I L _________________________________________ J 

This operand indicates the size of the 
input area specified by IOAREA1. For 
journal tape processing, BLRSIZE specifies 
the maximum number (n) of characters that 
may be transferred to the area at anyone 
time. 

When undefined journal tape records are 
read, the area must be large enough to 
accommodate the longest record to te read 
if the BLRFAC parameter is not specified. 
If the BLRFAC parameter is specified, the 
BLKSIZE value must be determined by 
multiplying the maximum length that must be 
accommodated for an undefined record by the 
blocking factor desired. A BLKSIZE value 
smaller than this results in truncated 
data. 

If two input areas are used for journal 
tape processing (IOAREAl and IOAREA2), the 
size specified in this entry is the size of 
each I/O area. 



r-----------------------------------------, 
ICONTROL=YES I L _________________________________________ J 

This entry must be included if a CNTRL 
macro instruction is issued for a file. A 
control command issues orders to the 
optical reader to perform nondata 
operations such as line marking, stacker 
selecting, document incrementing, etc. 

r-----------------------------------------, 
I COREXIT=name I L _________________________________________ J 

COREXIT provides an exit to the user's 
error correction routine for the IBM 1285, 
1281 Optical Reader, or 1288 OFtical Page 
Reader. After GET, WAITF, or CNTRL macro 
(to increment or eject and/or stacker 
select a document) is executed, an error 
condition results in an error correcticn 
routine with an indication provided in 
filename+80. Filename+80 contains the 
following hexadecimal tits indicating thE 
conditions that occurred during the last 
line or field read. Filename+80 should 
also be tested after issuing the oFtical 
reader macros DSPLY, RESCN 4 RDLNE, CNrRL 
READKB, and CNTRL MARK. More than one 
error condition may be present. 

X'20' 

X'Ol' 

X'02' 

X'Oq' 

For the 1288, reading in 
unformatted mode, the end-of-page 
(EOP) condition has been detected. 
Normally, on an EOF indication, the 
problem program ejects and stacker 
selects the document. 

Filename+80 should also be tested 
after issuing the optical reader 
macros CNTRL ESD, CNTRL SSD, 
CNTRL EJD in user~s COREXIT 
routine. These should only be 
tested for nonrecovery (X'10') and 
(X'20') late stacker select. 

For the 1287, a stacker select was 
given after the allotted elapsed 
time and the document was put in 
the reject pocket (1287 only). 

A data check has occurred. Five 
read attempts for journal tape 
processing or three read attemFts 
for document processing were made. 

The operator corrected one or rrore 
characters from the keyboard (1285 
or 1287T) or a hOPFer eWFty 
condition (see HPRMTY=YES operand) 
has occurred (1287D). 

A wrong-length record condition has 
occurred (five read attempts were 
made for journal tapes or three for 

X'08' 

documents). Not applicable for 
undefined records. 

An equipment check resulted in 3n 
incomplete read (ten read attempts 
were made for journal tapes or 
three for documents). 

If an equipment check occurs on 
the first character in the record, 
when pro~essing undefined journal 
taFe records, the RECSIZE register 
contains zero, and the IOREG (if 
used) points to the rightmost 
Fosition of the record in the I/O 
area. The user should test the 
RECSIZE register before rr-oving 
records from the work area or the 
I/O are3. 

X'10'. A nonrecovery error occurred. 

X'40' The 1287D scanner was unable to 
locate the reference mark (ten read 

!~attempts were made for journal 
~ ftaFes or t:hree for documents). 

Filename+80 can be interrogated by the 
user to determine the reason for entering 
the error correction routine. Choice of 
action in the user's error correction 
routine is determined ty the particular 
application. 

If the user issues I/O macro 
instructions to any device other than the 
1285, 1287 and/or 1288 in the COREXIT 
routine, he must save registers 0, 1, 14, 
and 15 upon entering the routine, and 
restcre these registers tefore exiting. 
Also, if I/O macro instructions (other than 
the GET, WAITF, and/or READ, which cannot 
be used in COREXIT) are issued to the 1285, 
1287, and/or 1288 in this routine, the user 
must also save, and later restore registers 
14 and 15 tefore exiting. All exits from 
COREXIT should be to the address specified 
in register 14. This provides a return to 
the point from which the branch to =OREXIT 
cccurred. If the command chain tit is Q~ 
in the READ CCW for which the error 
occurred, IO=S completes the chain upon 
return frorr the COREXIT routine. 

Note: Do not issue a GE~, READ, or 
WAITF macro to the 1285, 1287, or 1288 
in the error correction routine. Do 
not process re!cords in the error 
correction routine. The record that 
caused the exit to the error routine is 
available for processing upon return to 
the user's mainline program. Any 
processing included in the error 
routine would be duplicated after 
return to the rnainline program. 

When processing journal tapes, a 
non recovery error (torn tape, tape jam, 
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etc) normally requires that the tape be 
completely reprocessed. 

8~§!fi£!!Qn: In this case, the user 
routine must not branch to the address 
!~_f~~!~~~!=I~-from-the-COREXIT-r;utIne 
or a program loop will occur. 

Following a nonrecovery error: 

• The optical reader file must be 
closed: 

• The condition causing the 
nonrecovery must be cleared: 

• The file must be reopened before 
processing can continue. 

If a nonrecoverable error occurs while 
processing documents (indicating that a jam 
occurred during a docurrent increrrentation 
operation, or a scanner control failure has 
occurred, or an end-of-page conditi6n, 
etc), the document should be removed either 
manually or by nonprocess runout. 

Restriction: In such cases, the user 
program-should branch to read the next 
document. If the 128'1 or 1288 scanner 
is unable to locate tlhe document 
reference rrark, the document cannot be 
processed. In this case, the docurrent 
must be ejected and stacker selected 
before attempting to r.ead the following 
document or a program loop will result. 
In any case, the user routine rrust not 
Q~gs~_!2_!he=~~~!~~~=!D=!~gI~I~~=I~--
from the COREXIT routine. If a 
nonrecoverable error Qccurs, the user 
routine should ignore any output 
resulting from the document. 

Eight binary counters are used to 
accumulate totals of certain 1285, 1287, 
and 1288 error conditions. ~hese counters 
each occupy four bytes, st.arting at 
filename+48. Filename is the name 
specified in the DTF header entry. The 
error counters are: 

counter and 
___ ~9dr~§~_ ~2nt§~ts 

1 filename+48 Equiprrent check (see 
NO£~). 

2 filename+52 Equipment check 
uncorrectable after ten 
attempts for journal tapes 
or three for documents 
(see ~Q!;~~). 
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3 filename+56 Wrong-length records (not 
applicatle for undefined 
records) . 

4 filename+60 Wrong-length records 
uncorrectable after five 
read attempts for journal 
tapes or three for 
documents (not applicable 
for undefined records). 

5 filename+64 Keyboard corrections 
(journal tape only). 

6 filenarre+68 Journal tape lines 
(including retried lines) 
or document fields 
(including -retried fields) 
in which data checks are 
present. 

7 filename+72 Lines marked (journal tape 
only). 

8 filenarre+76 Count of total lines read 
from journal tape or the 
numter of CCW chains 
executed during document 
processing. 

~Q!~: Counters 1 and 2 apply to 
equipment checks that result from 
incomplete reads or from the inability 
of the 1287 or 1288 scanner to locate a 
reference mark (when processing 
documents only). 

All the previous counters contain binary 
zeros at the start of each job step and are 
never cleared. The user may list the 
contents of these counters for analysis at 
end cf file, or at end of jot, or he may 
ignore the counters. Binary contents of 
the counters should te converted to a 
printable format. 

r-----------------------------------------, 
IDEVADDR=SYSnnn I L _________________________________________ J 

This operand specifies the symbolic unit 
(SYSnnn) to be associated with the logical 
file. The symbolic unit represents an 
actual I/O device address used in the job 
control ASSGN statement to assign the 
actual I/O device address to this file. 



r-----------------------------------------, 
IDEVleE={1~~211287DI1287T} I L _________________________________________ J 

This operand must be included to sfecify 
the I/O device associated with this logical 
file. One of the following specifications 
must be entered immediately after the = 
sign: 

!~~~ For a 1285 journal tape file 

12870 For a 1287 or 1288 document file 

1287T For a 1287 journal tape file 

From this specification, Ioes sets up 
the device-dependent routines for this 
file. For document processing on the IBM 
1287 Optical Reader or IBM 1288 Optical 
Page Reader, the user codes eews. 

r-----------------------------------------, 
I EOFADDR=name I L _________________________________________ J 

lhis operand specifies the symbclic narre of 
the user's end-of-file routine. IOCS 
automatically branches to tois routine on 
an end-of--£ile condition. 

When reading data from docuITents, you 
can recognize an end-of-file condition by 
pressing the end-of-file key on the console 
when the hopper is empty. When processing 
journal tapes on a 1285 or 1287, ycu can 
detect an end-of-file by pressing the 
end-of-file key after the end of the tape 
is sensed. 

When Ioes detects an end-of-file 
condition, it branches to the user's 
routine specified by EOFADDR. The user 
must determine if the current rcll is the 
last roll to be processed when handling 
journal tapes. For 1285, do this by keying 
in header information at the beginning of 
each roll. This header information can 
then be interrogated to determine whether 
it is the last roll. Regardless of the 
situation, the tape file must be closed for 
each roll within the user1s EOF routine. 
If the current roll is not the last, OPEN 
must be issued. The OPEN macro instruction 
allows header (identifying) information to 
be entered at the reader keyboard and read 
by the processor when using logical IOCS. 

The same procedure can be used for 1287 
processing of multiple journal tape rolls, 
as well as the method described under 
Q~~lRl--M~£!2~· 

r-----------------------------------------, 
I HEADER=YES I L _________________________________________ J 

This operand is required if the operator is 
to key in header (identifying) information 
froIT the 1285 or 1287 keyboard. The OPEN 
routine reads the header information only 
when this entry is present. If the entry 
is net included, OPEN assumes no header 
information is to be read. The header 
record size can be as large as the BLKSIZE 
entry, and it is read into the high-order 
positions or IOAREA1. This operand cannot 
be used for 1288 files. 

r-----------------------------------------, 
I HPRMTY=YES I L _________________________________________ J 

~his operand is included if the hopper 
emfty indication is to be passed to the 
user. This condition occurs when a READ is 
issued and no document is present, and is 
recognized at WAITF time. When a hopper 
empty condition is detected, the user's 
eOREXIT routine is entered with the 
condition indicated as X'02' in 
filename+8 o. 

This operand should be used when 
processing documents in the time dependent 
rrode of operation, which allows complete 
overlapping of processing with reading. 
<See ~§~~22_~ under ~E29!~~~~~g_!~§_1~~2 in 
the ~~~_1~~2_QE~!£~~_8~~2§E_~Q~Q2~§~~ 
~§~£!iE~!2~_~n2_QQ~E~!~~g_~E2£§2~E§~ 
fublication listed in the IBM S/360 and 
§L11Q_~!E1!29E~QQY.) With-this-method-of 
processing, the HPRMTY parameter, allows 
the user to check for a hopper empty 
condition in his eOREXIT routine. He can 
then stacker select properly the previously 
ejected document before return tram COREXIT 
(via register 14). 

r-----------------------------------------, 
IIOAREA1=name I L _________________________________________ J 

This operand is included to specify the 
syrobclic name of the input area used by the 
file. When opening a file and before each 
journal tape input operation to this area, 
the designated area is set to binary zeros 
and the input routines then transfer 
records to this area. For document 
frocessing, the area is cleared only when 
the file is opened. 
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r----------------------~------------------, 
! IOA~EA2=name I L _________________________________________ J 

A second input area can be allotted only 
for a journal tape file. This permits an 
overlap of data transfer and processing 
operations and the IOAREA2 entry must be 
included. The specified second I/O area is 
set to binary zeros before each input 
operation to this area occurs. 

r-----------------------------------------, 
IIOREG={(r)I{~)} I L ______ ~ __________________________________ J 

This operand specifies a general purp~se 
register (r) that the input routines use to 
indicate the beginning of records for 
journal tape file only. Any register 
number 2-12 may be specified, tut if the 
entry is omitted, register 2 is assumed. 
The same register may be specified in the 
IOREG entry for two or more files in the 
same program, if desired. In this case, 
the problem program may need to store the 
address supplied by IOCS for each rec~rd. 
Whenever this entry is included for a file, 
the DTFOR entry WORKA must be omitted, and 
the GET instruction must ~2~ specify a work 
area. 

A E~ad by an optical reader is 
accomplished by a backward scan. !his 
places the rightmost character in the 
record in the rightmost position in the I/O 
area and subsequent characters in sequence 
from right to left. The register defined 
by IOREG indicates to the user the leftmost 
position of the record. 

r-----------------------------------------, 
I MODNAME=name I L _________________________________________ J 

This operand is used if a nonstandard, or a 
more inclusive module is referenced. It 
specifies a user-named I/O module. 

r----------------------------------------~, 
IRECFORM~{K!~~~~IFIXBLKIUNDEF} ! L _________________________________________ J 

This operand specifies the type of records 
in an optical reader file. One of the 
following specifications may be entered 
immediately after the = sign: 

f!~~~~ For fixed-length unclocked records 

FIXBLK For fixed-blocked records in 
journal tape mode 

UNDEF For undefined records 
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r-----------------------------------------, 
!RECSIZE={nl (r) I (~)} I L _________________________________________ J 

For fixed-length unblocked records, this 
operand should be omitted and no re~ister 
is assurPed. 

Fcr fixed-length tlocked records 
(journal tape mode), this entry rrust be 
included tc specify the nuwber ~ of 
characters in an individual record. The 
input routines use this factor to deblock 
records, and to check the len~th of input 
records. If this operand is omitted, an 
MNOTE is flagged in the rracro assembly and 
fixed-length unbl'ocked reco.r:us dre assumed. 

For undefined journal tape records, this 
entry specifies the number (r) of the 
general-purpose register in which lOCS 
provides the length of each input record. 
For undefined document records, ~ECSIZE 
contains only the length of the last field 
cf a docurr-ent read by the user-supplied 
channel command word chain. Any register 
2-12 may ce specified, but if the entry is 
omitted, re~ister 3 is assumed. 

~Q!~: When processing undefined 
records in document rr-ode, the user 
gains'complete usage of the register 
normally used in tne RECSIZE parameter. 
He can do this by ensuring that the 
sUppress-length-indication <SLI) flag 
is always ON when processing undefined 
records. 

r------------------~----------------------, 
I SEPASMB=YES I l _________________________________________ J 

This operand must be included if the DTP is 
assembled separately. This causes a CATALR 
card with the filename to be punched before 
the object deck, and defines the filename 
as an entry point in the assembly. 

r-----------------------------------------, 
IWORKA=YES I l _________________________________________ J 

Input records (journal tape only) can be 
processed in a work area instead of the 
input area. If this is planned, the 
cperand WORKA=YES must be included, and the 
programmer must set up the work area in 
nain storage. rhe symtolic name of the. 
work area (or a general register containing 
the address of the work area) must be 
specified in each GET macro. When 3ET is 
issued, IOCS left-justifies the record in 
the specified work area. Whenever this 
entry is included for a file, the DTFOR 
entry IOREG must be omitted. 



After an IBM 1288 Optical Reader file is 
defined, the OPEN(R) macro makes it 
available for input. processing is then 
accomplished by the CNTRL, READ, RESCN, and 
WAITF macro instructions. When processing 
is completed, the CLOSE(R) wacro 
deactivates the file. 1288 processing 
adheres closely to the macros and DTF 
specifications used for 1281 docurrent 
processing. 

The following list contains the parameters 
for a user-coded liD module (ORMOD). The 
first ca.rd contains the module narre in the 
name field and ORMOD in the operation 
field. 

r-----------------------------------------, 
I BLKFA.C =YE S I L _________________________________________ J 

Include this operand if RECFCRM=UNDEF and 
groups of undefined journal tape records 
are to be processej as blocks of data. 
(See QEti£~!_E~ader Fil~_lQ!~QE1~_ 
BLKFAC=n.) The DTFOR used with this module 
must-also include RECFORM=UNDEF and 
BLKFAC=n. 

r-----------------------------------------, 
ICONTROL=YES I L _________________________________________ J 

Include this operand if CNTRL rracrc 
instructions are to be used with the 
associated DTFs. The module also Frocesses 
files that do not use the CNTRL macro 
instruction. 

r-----------------------------------------, 
IDEVICE={128511281DI1281T} I L _________________________________________ J 

This operand must be specified to indicate 
that either the IBM 1285, 1287 or 1288 
(document mode)~ or 1281 (tape mode) is 
used as the input ~evice. 

r-----------------------------------------, 
IIOAREA2=YES I L _________________________________________ J 

Include this operand (journal tape only) if 
a second 1/0 area is used~ The DTFOR used 
with this module must also include the 
IOAREA2 parameter. 

r-----------------------------------------, 
IRECFORM={f!~Q~~IFIXBLKIUNDEF} I L-________________________________________ J 

This operand generates a module that 
Frocesses the specified record format. The 
DTFOR used with this module must also 
include the appropriate operand in the 
RECFORM parameter. 

r-----------------------------------------, 
I SEPASMB=YES I L _________________________________________ J 

This operand must be included if the module 
is assemtled separately from the DTF(s). 
This entry causes a CA.TA.LR card to be 
punched preceding the module. 

r-----------------------------------------, 
I WORKA=YES I L _________________________________________ J 

Include this operanj (journal tape only) if 
records are to be processed in work area(s) 
instead of 1/0 areas. The DTFOR used with 
this module must include the appropriate 
operand in the WORKA. parameter. 

Each name begins with a 3-character prefix 
(IJM) followed by a 5-character field 
corresponding to the options permitted in 
the generation of the module. 

ORMOD name = IJMabcde 

a = F RECFORM=FIXUNB 
X RECFORM=FIXBLK 
U RECFORM=UNDEF 
D RECFORM=UNDEF and BLKFAC=YES 

b C CONTROL=YES 
= Z CONTROL=YES is not specified 

c = I IOAREA2=YES 
W WORKA=YES 
B both are specified 

= Z neither is specified 

d T device is in tape mode 
D device is in document mode 

e = Z always 

The following chart shows the sutsetting 
and supersettin~ allowed for ORMOD names. 
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One of the parameters allows subsetting. 
For example, the module IJ~FCITZ is a 
superset of the module IJMFZITZ. See 
§~g~~~~§~Q~!~~!: (Module Names). 

r-----------------------------------------, 
I * + * * I 
I IJMDCBDZ I 
I F ZIT I 
I U W I 
I X Z I 
i I 
I + Supersetting/subsetting ~errritted. I 
I * No subsetting/supersetting perrritted. I L _________________________________________ J 

A DTFPR entry is included for each printer 
file processed in the prograrr. The first 
entry is the DTFPR header entry. ~he narre 
field contains the symbolic file name, 
filename. The operatiDn field contains 
DTFPR. The detail entries, in any order, 
follow the DTFPR header entry with keyword 
operands in the operand field. Figure 18 
contains DTFPR operands. 

r-----------------------------------------, 
IBLKSIZE={nI121} I L ___________ === ___________________________ J 

This operand specifies the length cf 
IOAREA1. If the record format is variable 
or undefined, enter the length of the 
longest record. If this entry is omitted, 
121 is assumed. 

Note: A maximum BIKSIZE of 151 may be 
specified for the 3211. 

r-----------------------------------------, 
I CONTROL=YES I L _________________________________________ J 

This operand is specified if the CNTRL 
macro will be issued to the file. If this 
operand is specified, omit CTLCHR. 

r-----------------------------------------, 
ICTLCHR={YESIASA} I ~---______________________________________ J 

This operand is specified if first 
character control is used. The parameter 
ASA specifies the American National 
Standards Institute, Inc. character set. 
The entry CTLCHR=YES specifies the EBCDIC 
character set. ~EEengi~_§ contains the 
control character codes. If this ~ararreter 
is specified, omit CONTROL. 
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r-----------------------------------------, 
IDEVADDR={SYSLOGISYSLSTISYSnnn)} I l _________________________________________ J 

This operand specifies the symbolic unit to 
be associated with this printer. 

r-----------------------------------------, 
IDEVICE={1~Q31140411443! 1445! 3211} ! l _________ ~:: _____________________________ J 

This operand specifies that one of the 
following printers is used for the file: 
1403,1404 <continuous forms only), 1443, 
1445, or 3211. If this entry is omitted, 
1403 is the assumed device~ 

r-----------------------------------------, 
IERROPT={RETRYlname} I l-_____________________ 7 __________________ 

J 

If RETRY is specified and an equipment 
check with command retry is encountered, 
the command is retried once. If retry is 
unsuccessful, an informational message is 
issued and the job is canceled. 

If the name of a user error routine is 
specified and an equipment check with 
command retry is encountered, the command 
is retried once. If the retry is 
unsuccessful, an informational message is 
issued, and the jot is canceled. When 
certain other errors are encountered, an 
infor~ational message is issued, error 
information posted in the CCB, and control 
given to the user error routine. If any 
other IOCS macros are used in this routine, 
the contents of register 13 (with RDONLY) 
and register 14 must be saved and restored 
after their use. 

Note: If ERRopr is specified, then 
DEVICE=3211 must be specified. 

r-----------------------------------------, 
I IOAREA1 =name I L _________________________________________ J 

This operand specifies the output area. An 
address expression (name) is specified. 

r-----------------------------------------, 
IIOAREA2=name I L _________________________________________ J 

This operand specifies a second output 
area. An address expression (name) is 
specified. 
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Figure 18_ DTFPR Macro 

r-----------------------------------------, 
IIOREG=(r) I L _________________________________________ J 

If two out~ut areas and no work areas are 
used, the operand IOREG=(r) specifies the 
address of the area where the user can 
build a record. The (r) represents a 
register 2-12. 

r-----------------------------------------, 
I MODNA.ME=name I L _________________________________________ J 

This operand may be used to specify the 
name of the logic module that is used with 
the DTF table to process the file. If the 
logic module is assembled with the program, 
the MODNAME in the DTF macro instruction 
must specify the same name as the PRMOD 
macro instruction. If this operand is 
omitted, standard names are generated for 
calling the logic module. If two DTF rracrc 
instructions call for different functions 
that can be handle1 by a single rrodule, 
only one module is called. 

t Gonerll '001"''' 2·12 ..... Im" in ""rlnthoMl; for •• _10: 1121. 

r-----------------------------------------, 
~PRINTOV=YES I L _________________________________________ J 

This operand is specified if the PRTOV 
rracrc instruction is included in the 
problem program. 

r-----------------------------------------, 
I RDONLY=YES I L _________________________________________ J 

This operand is specified if the DTF is 
used with a read only module. Each time a 
read only mo1ule is entered, register 13 
rrust contain the address of a 72-byte 
doubleword aligned save area. Each DTf' 
requires its own uniquely defined save 
area. Each time an imperative macro 
(except OPEN(R), LBRET, SETL, or SETFL) is 
issued for a particular DTF, register 13 
must contain the address of the save area 
associated with that DTF. The fact that 
the save areas are unique for each task 
rrakes the rrodule reentrant (that is, 
capable of being used concurrently by 
several tasks). For mor~ information see 
§h~E~~_~Q~El~~_~g~_~!l~~· 
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If an ERROP! or WLRERR routine issues 
I/O macro instructions using the same read 
only module that caused control to pass to 
either error routine, the p~cblem ~rogram 
must provide another save area. One save 
area is used for the normal I/O, and the 
second for I/O operations in the ERROPT or 
WLRERR routine. Before returning to the 
module that entered the ERROFT routine, 
register 13 must be set to the save area 
address originally specified for that DTF~ 
If this operand is omitted, the module 
generated is not reenterable and nc save 
area need be established. 

r-----------------------------------------, 
!RECFO~M={fl~2~~!UNDEFIVARUNB} I l _________________________________________ J 

The operand RECFORM=FIXUNB is specified 
whenever the record format is fixed. When 
the record format is FIXUNB, this entry may 
be omitted. The entry RECFORM=UNDEF is 
specified whenever the record format is 
undefined. If the output is variable and 
unblocked, enter VARUNB. 

r-----------------------------------------, 
I RECSIZE= (r) I l _________________________________________ J 

This operand specifies the general register 
(2-12) that will contain the length of the 
output record with an undefined format. 
!he length of each record ITust be loaded 
into the register before issuing the PUT 
instruction. 

r-----------------------------------------, 
I SEPASMB=Y'ES I l _________________________________________ J 

This operand must be included if the DTF is 
assembled separately. This causes a CArALR 
card with the filename to be punched ahead 
of the object deck and defines the filename 
as an entry point in the assembly. 

r-----------------------------------------, 
I STLIST=YES I l _________________________________________ J 

Include this operand if the selective tape 
listing feature (1403 only) is used. If 
this entry is specified, the CONTROL, 
CTLCHR, and PRINTOV entries are not valid 
and will be ignored if sp~cified. Alse, 
the RECFORM entry is forced to FIXUNB and 
records are handled accordingly. 
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r-----------------------------------------, 
IUCS={ONIOF~} I L _________________________________________ J 

For a 1403 printer with the Universal 
Character Set feature or a 3211, this 
cperand determines whether data checks 
occurring on unprintable characters are 
indicated to the operator, printed as 
blanks, or ignored. The entry is 
es~ecially useful to programmers who are 
using first-character forms/control and who 
have modules that cannot process the CNTRL 
macro. 

ON Data checks are processed with an 
opera~or indication. 

Q[~ Data checks are ignored and blanks 
are printed for the unprintable 
character. 

r-----------------------------------------, 
IWORKA=YES I l _________________________________________ J 

If output records are processed in 
workareas instead of the output area, the 
entry WORKA=YES is specified. The user 
must set up the workarea(s) in main 
storage. The address expression of the 
workarea (or a general register containing 
the address) must be specified for each GET 
or PUT macro. 

Listed here are the user-supplied operands 
for PRMOD. The first card contains PRMOD 
in the operation field and may contain a 
user module name in the name field. 

r-----------------------------------------, 
ICONTROL=YES I l _________________________________________ J 

Include this operand if CNTRL macro 
instructions are used with the associated 
DTFs. The module also processes files that 
do net use the CNTRL macro instruction. If 
CONTROL is specified, the CTLCHR operand 
should not be specified. 



r-----------------------------------------, 
ICrLCHR={YESIASA} I L _________________________________________ J 

Include this operand if first-character 
carriage-control is used. Whenever this 
operand is included, any DTF used with the 
module must also specify CTLCHR with the 
appropriate YES or ASA P?rameter. If 
CTLCHR is included, CONTROL should not be 
specified. 

Note: If more than one DTF uses the same nodule in a multitasking 
environment with CTLCHR=ASA and 
KDONLY=YES, overprinting may occur. 

r-----------------------------------------, 
IDEVICE={!40111404114431144513211} I L _________________________________________ J 

rhis operand specifies that one of the 
following printers is used for the file: 
1403, 1404 (continuous forrrs only), 1443, 
1445, or 3211. Enter one of these numbers. 
If this entry is onitted, 1403 is the 
assum~d device. 

r---------~-------------------------------, 
I ERRJPT=YES I L _________________________________________ J 

ERRopr is valid only for the 3211, and 
ERROPT=YES must be specified if ERROpr=name 
is specified in the DTFPR. If ERROPT was 
not specified or was specified as 
ERRCpr=RErRY~ then this operand must not be 
used in PRMOD. 

r-----------------------------------------, 
I IOARE1\2=YES I L _________________________________________ J 

Include this operand if a second I/O area 
is used •. 1\ny DTF used with the module must 
also include the IOAREA2 oFerand. 

r-----------------------------------------, 
I PRINrOV=YES I L _________________________________________ J 

Include this operand if PRTOV macro 
instructions are used with the associated 
DTFs. rhe module also processes any files 
that do not use the PRTOV macro 
instruction. 

r-----------------------------------------, 
I RDONLY=YES I L _________________________________________ J 

~his oFerand generates a read only module. 
RDONLY=YES must be specified in the DTF. 
For the Frogramming requireITents of this 
operand, see the DTF RVONLY operand. 

r-----------------------------------------, 
IRECFORM={FIX2~~lvARUNBIUNDEF} I L _________________________________________ J 

This operand generates a rrodule that 
Frocesses the specified record format: 
fixed-length, variable-length, cr 
undefined. Any DTF used with the module 
must include the appropriate Fararreter in 
the RECFORM operand. 

r-----------------------------------------, 
I SEPASMB=YES I L _________________________________________ J 

~his operand must be included if the lcgic 
nodule is assembled separately. This 
causes a CAT~LR card with the rrcdule name 
(standard or user) to te punched ahead of 
the object deck. 

r-----------------------------------------, 
I STLIST=YES I L _________________________________________ J 

Include this operand if the selective tape 
listing feature (1403 only) is used. if 
this entry is specified, the CONTROL, 
CTLCHR, and PRINTOV entries are nct valid, 
and· are ignored if supplied. Also, the 
RECFORM entry is forced to FIXUNB and 
records are handled accordingly. 

r-----------------------------------------, 
IWORKA=YES I L _________________________________________ J 

Include this operand if records are 
processed in work areas instead cf I/O 
areas. Any DTF used with the module must 
include the appropriate Fararreter in the 
WORKA oFerand. 

Each name tegins with a 3-character prefix 
(IJD) followed by a 5-character field 
corresponding to the options permitted in 
the generation of the rrodule. 

PRMOD name = IJDabcde 
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~ = F RECFORM=FIXUNB .r 
v R,ECFORM=VARUNB 
U RECFORM=UNDEF 

b A CTL::=HR=ASA 
Y CTL::=HR=YES 
C CONTROL=YES 
S STLIST=YES 
Z neither is specified 

c = B ERROPT=YES (ERROPT=narre in DTFPR) and 
PRINTOV=YES. 

d 

e 

P PRINTOV=YES and ERR~PT is not 
specified (ERROPT=RETRY or is omitted 
in OTFPR). 

E ERROPT=YES (ERROPT=narre in D~FPR). 
Z neither ERROPT (ERROPT=RETRY or is 

omitted in DTFPR) nor PRINTOV is 
specified. 

I IOAREA2=YES 
Z IOAREA2=YES is no:!: specified 

V RDONLY=YES and WORKA=YES 
W WORKA=YES -
Y RDONLY=YES 
Z neither is specified 

The following chart shows the subsetting 
and supersetting allowed for PRMOD n~rnes. 
Two of the parameters allow sucsetting. 
For example, the module name IJDFCPIw is a 
superset of the module names IJDFCZIw and 
IJDFZZIW. See Subset/S~~g~:!:: (Module 
N~mes). 

r-----------------------------------------, 
I **+** I 
1 IJDFABIV 1 
I VYEZW I 
IUS + Y I 
1 + P Z 1 
I C Z I 
1 Z 1 
I 1 
1+ Subsetting/supersetting permitted. I 
1* No subsetting/supersetting permitted. 1 l _________________________________________ J 
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A DTF entry is included for every paper 
tape input or output file that is ~rocessed 
by the program. The first entry must be 
the DTFPT header entry. Enter the symbolic 
name of the file, filenarre, in the narre 
field, and DTFPT in the operation field. 
~he detail entries follow the DTFPT header 
card in any nrder~ Keyword operands are 
contained in the operand field (see Figure 
19), 

r---------------------~-------------------, 
1 BLKSI ZE =n 1 l _______________ ~====== ___________________ J 

~his operand specifies the length cf the 
input or cut put area. The maximum block 
size is 32,167 bytes (32K ITinus cne). 

!Qf~~: For undefined records, this area 
must be at least one position larger than 
the longest record including all shift and 
delete characters included in the record. 
If the record is larger than the block size 
and the wrong-length record option was 
specified, the remainder cf the record is 
read as the next record. For fixed-length 
records, this area must be the sarre size as 
the record. If shift and delete characters 
are included in the record (the SCAN entry 
is specified), BLKSIZE indicates the numcer 
cf characters required by the problem 
program after translation and ccrrpression. 
OVELKSZ contains the numter of characters 
to ce read in to produce the BLKSIZE 
number. 

QutEE!: For undefined records, the area 
rrust be at least equal to the longest 
record, including all shift characters that 
are to be included in the reccrd. Fcr 
fixed-length records, the area must be the 
same size as the record. For shifted codes 
(when the FSCAN and LSCAN entries are 
specified), BLKSIZE rrust contain the number 
cf characters before translation and 
insertion of shift characters. OVBLKSZ 
rrust contain the number of characters after 
translation and insertion of shift 
characters. 
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Figure 19. DTFPT Macro 

r-----------------------------------------, I DELCHAR=X' nn' I L ________________________________________ ._J 

This operand specifies the configuration of 
the delete character and must be used for 
output files only, that is, when 
DEVICE=1018 is specified. The constant 
X'nn' consists of two hexadecimal digits. 
The delete character is used in the error 
recovery procedure, and the user must 
specify the correct configuration in 
accordance with the number of tracks of the 
output tape, as follows: 

• X'lF' for five tracks. 

• X'3F' for six tracks. 

• X'7F' for seven tracks. 

• X'FF' for eight tracks. 

~: The delete character is required 
only if the IBM 1018 Paper Tape Punch 
has the Error Correction feature. 

r-----------------------------------------, IDEVADDR=SYSnnn I L _________________________________________ J 

This operand specifies the symbolic unit 
(SYSnnn) associated with this logical file. 
An actual channel and unit are assigned to 
the unit by an ASSGN card in the job 
control statement. The ASSGN statement 
contains the same symbolic name as DEVADDR. 

r-----------------------------------------, IDEVICE={l§1!1101711018} I L _________________________________________ J 

This operand is required only to specify an 
I/O device other than 2671. If this entry 
is omitted, 2671 is assumed. 

f ----------------------------------, I EOFADDR=name I L _________________________________________ J 

This operand specifies the symbolic name of 
the problem program end-of-file routine. 
IOCS automatically branches to this routine 
on an end-of-file condition if the 
end-of-file switch is set ON. The problem 
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program routine can execute any operation 
required for the end-of-file, issue the 
CLOSE instruction for the file, or return 
to IOCS by branching to the address in 
register 14. In the 1atter case, IOCS 
reads in the next record. The end-of-file 
condition cannot occur on the IBM 1018 
Paper Tape Punch. 

r-----------------------------------------, I EORCHAR=X'nn' I L _________________________________________ J 

This operand specifies the user-defined 
end-of-record (EOR) character, where nn is 
two hexadecimal digits, and must be used 
for output files with undefined record 
format only. IOCS writes this character 
-after the last character of the undefined 
record. 

r-----------------------------------------, 
I ERROPT={IGNOREI SKIPlname} I L _________________________________________ J 

This operand is specified if the user does 
not want a job terminated when standard 
recovery procedure cannot recover from a 
read or write error. If the ERROPT entry 
is omitted and a read or write error 
occurs, IOCS terminates the job. 

For input files, the IGNORE entry allows 
IOCS to handle the record as if no errors 
were detected. If the SKIP entry is 
specified, IOCS skips the record in error 
and reads the next record. For output 
files with shifted codes, no ERROPT can be 
specified. For unshifted codes, the 
options ERROPT=IGNORE and ERROPT=name can 
be specified. The entry IGNORE allows IOCS 
to handle the record as if no errors were 
detected. The ERROPT=SKIP option is 
ignored and causes IOCS to terminate the 
job. If two I/O areas are used, the CLOSE 
macrO instruction checks the last record, 
and the ERROPT=name option is treated as 
the ERROPT=IGNORE option. 

If IGNORE and SKIP are not specified, 
the symbolic name of the problem program 
error routine must be-supplied to process 
errors. On an error condition, IOCS reads 
or writes the complete record, including 
the erroT. character(s), and then branches 
to the problem program error routine. At 
the end of the error routine, the problem 
program must return to loeS by branching to 
the address in register 14. The next 
record is then read or written. The 
problem program must not issue any GET or 
PUT instructions for records in the error 
block. If the erxor routine contains any 
other loeS macros, the contents of register 
14 must be saved and restored. 

78 DOS Supervisor and I/O Macros 

r-----------------------------------------, I FSCAN=name I L _________________________________________ J 

This operand must be included for every 
output file using a shifted code. It 
specifies the symbolic name of a problem 
program scan table used to select groups of 
figures. This table must conform to the 
specifications of the machine instruction 
TP~NSLATE AND TEST. The entry in the table 
for each letter character must be the 
letter shift character, and all other 
entries must be hexadecimal zero. Any 
deviation from this results in incorrect 
translation. For an input file, omit 
FSCAN=name. 

r-----------------------------------------, 
I FTRANS=name I L _________________________________________ J 

This operand must be included for every 
input file using a shifted code. It 
specifies the symbolic name of a problem 
program figure shift table. This table 
must conform to the specifications of the 
machine instruction TRANSLATE. For an 
output file, omit FTRANS=name and 
TRANS=name entries. 

r-----------------------------------------, 
I IOAREA1=name I L _________________________________________ J 

This operand specifies the input or output 
area. Enter an address expression (name) 
that specifies the area. 

r-----------------------------------------, I IOAREA2=name I L _________________________________________ J 

This operand specifies a second in~ut or 
output area. Enter an address expression 
(name) that specifies the input or output 
area. When two I/O areas are specified, 
IOCS overlaps the I/O operation in one area 
with the processing of the record in the 
other. 

r-------~---------------------------------1 I IOREG=(r) I L _________________________________________ J 

This operand must be included if two input 
or output areas are used. For input, it 
specifies the register into which IOeS puts 
the address of the logical record available 
for processing. For output, it specifies 
the address of the area into which the 
problem program can build a record. Any 
register from 2 to 12 may be specified. 



r------------------------------~----------, 
I LSCAN=name I L _________________________________________ J 

This operand must be included for every 
output file using a shifted code. It 
specifies the symbolic name of a problem 
program scan table used to select groups of 
letters. This table must conform to the 
specifications of the machine instruction 
TRANSLATE AND TEST. The entry in the table 
for each figure character must be the 
figure shift character, and all other 
entries must be hexadecimal zero. Any 
deviation from this results in incorrect 
translation. For an input file, omit 
LSCAN=name. 

r-----------------------------------------, 
I LTRANS=name I L _________________________________________ J 

This operand must be included for every 
input file using a shifted code. It 
specifies the symbolic name of a problem 
program letter shift table. This table 
must conform to the specifications of the 
machine instruction TRANSLATE. For an 
output file., omi t the LTRANS=name and 
TRANS=name entries. 

r-----------------------------------------, 
I MODNAME=name I L _________________________________________ J 

This operand may specify the na~e cf the 
logic module used with the DTF table to 
process the file. If the logic module is 
assembled with the program, the MODNAME 
operand in the DTFPT macro instruction must 
specify the same name as the PTMOD macro 
instruction. If MODNAME=narr.e is onitted, 
IOCS generates standard names for calling 
the logic module. 

r-----------------------------------------, 
IOVBLKSZ=n I L _________________________________________ J 

For input files, this operand specifies the 
number of characters to be read in, (before 
translation and compression) to produce the 
number of characters specified in the 
BLKSIZE entry. OVBLKSZ is used only when 
SCAN and RECFORM=FIXUNB are both specified. 
If OVBLKSZ is omitted, IOCS assuroes the 
number of characters to be read ~s equal to 
the number specified in the BLKSIZE entry. 
The maximum value is 32,767 bytes (32K 
minus one). 

For output files, OVBLKSZ specifies the 
number of characters indicated in the 
BLKSIZE entry, plus the number of shift 
characters to be inserted. If the size of 

OVBLKSZ is large enough to allow the 
insertion of all the shift characters 
required to build the output record, a 
single WRITE operation results from a PUT 
nacrc. On the other hand, if the size of 
OVBLKSZ (which must be at least one 
~osition larger than BLKSIZE) does not 
permit the insertion of all the shift 
characters, several WRITE operations 
result. OVBLKSZ is used only when LSCAN 
and FSCAN are specified with the FIXUNB 
format. If OVBLKSZ is coded with UNDEF 
forrrat, it is ignored. 

r-----------------------------------------, 
IRECFORM={f~~~~~IUNDEF} I l _________________________________________ J 

This operand specifies the record format 
for the file. Specify either format for 
shifted or unshifted codes, but if the 
record format is FIXUNB, this entry may be 
crritted. 

r-----------------------------------------, 
I RECSIZE= (r) I L _________________________________________ J 

This operand specifies the number of a 
register (2-12) that contains the length of 
the input or output record. This entry is 
cpticnal fcr input file and, if present, 
IOCS loads the length of each record read 
into the specified register. If input 
files contain shift codes or other 
characters requiring deletion, laCS loads 
the compressed record length in the 
specified register. For output files, this 
entry must be included for undefined 
records. Before translation, the problem 
program must 103d each record length into 
the designated register tefore issuing the 
PUT instruction for the record. 

r-----------------------------------------, 
ISCAN=name I L _________________________________________ J 

This operand must be included for all input 
files using shifted codes. It may also be 
included if the user wishes to delete 
certain characters from each record. The 
SCAN entry specifies the symbolic name of a 
table provided by the problem program. 
This table must conform to the 
specifications of the machine instruction 
TRANSLATE AND TEST. It must contains 
nonzero entries for all delete characters 
and, where appropriate, for the figure and 
letter shift characters. The tatle entry 
for the figure shift character must be· 
hexadecimal 04, and for the letter shift 
character, hexadecimal 08. Delete entries 
must be hexadecimal OC. All other entries 
in the tatle must be hexadecimal 00. 
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Otherwise, incorrect translation results 
and may produce a program check. 

The table must be large enough to hold 
the maximum bina~y value of coding for the 
tape being processej; that is, 255 bytes 
for 8-track tape. This prohibits erroneous 
coding on the tape from causing a SCAN 
function beyond the lirrits of the SCAN 
table. 

r-----------------------------------------, 
ISEPASMB=YES I L _________________________________________ J 

This operand must be included if the DTF is 
assembled separately. This causes a :ATALR 
card with the filename to be punched before 
the object deck and defines the filename as 
an entry point in this assemtly. 

r-----------------------------------------, 
ITRANS=name I L _________________________________________ J 

The TRANS operand specifies the syrrbolic 
name of a table provided within the problem 
program. This table must conforro to the 
specifications of the machine instruction 
TRANSLATE. For input files, include this 
entry if a nonshifted code is to be 
translated into internal EBCDIC code. Omit 
the FrRANS and LTRANS entries if this entry 
is present. If none of these three entries 
is present, no translation takes place. 
For output files, include this entry if the 
internal EBCCIC code is translated into a 
shifted or nonshifted code, depending on 
whether the FSCAN and LSCAN entries are 
present or omitted. 

r-----------------------------------------, 
I WLRERR= na me I L _________________________________________ J 

This operand applies only to paper tape 
input files when RECFORM=UNDEF is 
specified. 

When IOCS finds a wrong-length record, 
it branches to the symbolic na~e specified 
in the WLRERR entry. If this entry is not 
included and the ERROPT entry is included, 
IOCS considers the error uncorrectable and 
uses the ERROPT option specified. Absence 
of both ERROPT and WLRERR entries causes 
the wrong-length record to be accepted as a 
norreal record. Wrong-length checking is 
not performed for fixed-length records 
because a fixed number of characters is 
read in each time. IOCS detects overlength 
undefined records when the incc~ing record 
fills the input area. The input area must, 
therefore, be at least one position longer 
than the longest record anticipated. 
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At the enj of the WLRERR routine, the 
problerr program must return to IOCS by 
branching to the address in register 14. 
IOCS c?uses the next record to be read. If 
any other IOCS macros are included in the 
record-length error routines, the problem 
program ~ust save and restore the contents 
of register 14 in the error routine. 

~Q!~: A wrong-length condition appears 
during the first read operation (IB~ 
1017) if the combined length of the 
tape leader and of the first record is 
greater than the length of the longest 
record anticipated (length specified in 
BLKSIZE) • 

The paper tape reader and punch accept only 
fixed unblocked records and undefined 
records. Shifted and nonshifted codes are 
acceptable in both formats. 

!~~!_!!!~: Fixed unblocked records should 
not be followed by an end-of-record (EOR) 
character since it enters main storage as a 
normal character and does not stop the data 
transfer. The protlem program must define 
the number of characters contained in each 
record in the BLKSIZE entry. A count 
controlled read causes the number of 
characters specified (or fewer if an EOF 
condition occurs) to be read following a 
GET instruction. If shift codes and delete 
characters are included in the record, the 
record is translated and compressed. IOCS 
automatically reads until it obtains a 
translated record of the specified length. 
Control then returns to the problem 
program. 

When using fixed unclocked records, the 
problem program must not clear the input 
area beyond the length specified,in the 
ELKSIZE entry because the next record has 
already teen read, and remains until the 
next GET instruction is issued. 

Q~!E~~~!le: The problem program must 
define the number of characters contained 
in each record in the BLKSIZE entry, and 
IOCS'translates it if needed. A 
count-controlled write causes the specified 
nurrber of records to be written as the 



result of a PUT instruction. For shifted 
code files, laCS translates and eXfands the 
record by adding the letter and figure 
shift characters. laCS performs additional 
writes until the specified record is 
written. 2ontrol then returns to the 
problem program. 

I~E~~_fi!~: Each undefined record must end 
with an EaR character. rhe problem program 
must define an input area and a BLKSIZE 
entry that is at least one position longer 
than the longest rec~rd anticipated. A 
modified read (under control of count and 
the E)R character> causes the number of 
characters sfecified (up to the next EaR 
character> to be read. rhis record is 
translated and then corrpressed, if SC~~ is 
specified. rhere are no rereads. However, 
consecutive EaR characters without 
intervening data are skipped, no zero 
length record indication is fassed back to 
the problem progran, and the next data 
record is read. If the record fills the 
input area, it is assumed to be overlength, 
and laCS takes the wrong-length record 
option if specified by the user. 

Qutpu~Fi!~: In an output file, undefined 
and fixed unblocked records have the same 
format with one exception. For undefined 
records, the problem program must define an 
output area and a BLKSIZE entry that is at 
least equal to the longest record 
anticipated. rhe end-of-record (EOR) 
character specified by the problem program 
is added by laCS. 

N~te: ~ll processing is carried out in 
the problem frograrr's infut or output 
area(s). Workareas are not utilized 
unless the pr~blem program moves the 
record to or from the wcrk area. rhe 
filename and w~rkarea form of the 
GET/pur macro instructions cannot be 
used for a paper tape file. Only the 
filename form is acceptatle. If there 
are two input ~r output areas, the 
problem frog ram must reference fields 
within the rec~rds by using 
displacements relative to the general 
register specified in the ICREG entry, 
or by using a DSECT. 

Code rranslation 

!~~!~i!~: The TR~NS entry is fcr records 
containing nonshifted code? Translation 
is ferforrred directly into internal 
System/360 code. If the input tafe is 
funched in EBCDIC code, no translation is 
required and all translaticn entries rray te 
c~itted. 

If the input tape ccntains shifted 
codes, the FTR~NS. LTRANS, and SCAN entries 
rrust be included. ICCS assurres that the 
first record read from the input tape 
starts in figure shift. Therefcre, if the 
first record starts with letter shift 
coding, the problem frograrr rrust ensure 
that the first character cf the first 
record is a letter shift character. The 
shift status is carried frorr cne reccrd tc 
the next and remains unchanged until 
another shift character is enccuntered. 

rranslation of shifted codes is 
accorrplished by laCS as follows: 

1. The record is first scanned for shift 
characters. The segrrent between the 
shift characters is translated, using 
the appropriate shift table. 

2. The translated segrrent is rrcved tc the 
left to remove the shift character. 

3. Steps 1 and 2 are repeated for each 
segment until the ccrrplete record has 
been translated and compressed. 

rhese steps result in a translated and 
compressed record left-justified in the 
input area. The record length is 
comrrunicated to the user in the register 
designated in the RECSIZE entry, if 
fresent. 

If the record format is fixed unblocked, 
the number of characters sfecified in the 
OVBLKSZ entry is read, translated, and 
compressed. If the resulting reccrd is 
shorter than that specified in the BLKSIZE 
entry, additional reads are fer formed until 
the record length is equal tc, cr greater 
than, the ELKSIZE specification. The 
record is then available tc the Frcblerr 
frogram. If the final read results in a 
record length that exceeds the BLKSIZE 
sfecification, the remaining characters are 
moved into the beginning cf the infut area 
when the next GET is issued. 

SCAN rray be used alone or in conjunction 
with TR~NS to delete characters frcrr 
records that do not contain shifted code. 
There must not be any 04 cr 08 entries in 
the scan table. 
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The EOR character must be inde~enjent of 
shift status. That is, it must be 
effective whether the coding is in letter 
or figure shift. If there is valid 
character coding in either shift that 
corresponds t~ the EOR c~ding established 
for a particular job, the corres~onding 
code must not be includej in the input 
recorj. 

Qut2Qt F~~e: The TR~NS entrv is used for 
both shitE~d and nonshifted ~odes, and 
translation is performed from internal 
System/360 code into a shifted or 
nonshifted code. If the ta~e is punched in 
EBCDI2 c~de, no translation is required and 
the TRANS entry may be omitted. 

F~r shifted codes, the following three 
entries must be included: TRANS, ISCAN, 
and FSCA~. 

If the OVBLKSZ entry is crritted, 
translati~n into shifted codes follows the 
procejure ex~lained in St~E-l if the first 
character of the record is a figure 
character. rranslation with shiftej codes 
follows the ~rocedure explained in 2~~E_~ 
if the first character of the record is a 
letter character. 

2£~_1. The rec~rd is scanned for a 
letter character, using the scan table 
FS~~N (this table contains nonzero 
entries for letter characters). rhe 
segment so defined that contains figure 
characters only is then translated by 
the TR~NS table and written out. laCS 
places the figure shift character before 
the segment. 

St~e_~. The record is scanned for a 
figure character, using the scan table 
LSe~N (this table contains ncnzero 
entries for figure characters). The 
segment is so defined that it contains 
letter characters only, and is then 
translated by the TR~NS table, anj 
written out. IOCS adds the letter shift 
character in frjnt of the segment. 

In both cases, IO~S then moves the 
rest of the record to the left and to 
the beginning of the output area, and 
proceeds as if an OVBLKSZ entry with the 
same c~ntents as BLKSIZE were specified. 
That is, Ioes performs one of these two 
operations: 

• If the OVBLKSZ entry is used, 
translation into shifted code 
follows the procedure ex~lained in 
Step 1, if the first character of 
the record is a figure character. 
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• Translation into shifted code 
follows the procedure in 2!~_~' if 
the first character of the record is 
a letter character. 

2tep_1. rhe record is scanned as in 
Ste~ 1. Instead of writing out the 
segment of figure characters, IO~S moves 
it with the rest of the record one 
Fositicn to the right, and places the 
figure shift character before the 
segment. 

St~_~. The record is scanned az in 
Step 2. The segment of letter 
characters and the rest of the reccrd 
are moved one position to the right. 
IDes pI-aces the letter shift character 
in front of the segment. 

§!~E-1 and §!~E-~ are repeated until 
the entire record is processed, unless 
the nurrcer specified in OVBLKSZ is 
insufficient. The result is a 
translated and expanded reccrd cr part 
of a record, left-justified in the 
output area. IOCS causes this record to 
be written out. If the entire reccrd is 
punched, control returns to the user. 
If not, any characters remaining to the 
right of the output area nove tc the 
beginning of this out~ut area, and 2~~f 
1 and SteE ! resume. 

~he EOF condition occurs with an 
end-of-ta~e condition when the ECF switch 
is ON. When IOCS detects this EOF 
condition (unit exception flag ON in first 
esw status byte), it automatically branches 
to the user's end-of-file routine. 
Hcwever, at the end of his routine, the 
user can choose to return to Ioes to read a 
new tape cy branching to the address in 
register 14. If any IDes rracrc is 
contained in this routine, the contents of 
register 14 must be saved and restcred. 

If an end-of-tape conditicn is detected 
while reading characters other than blanks 
or deletes Call punched hcles), the unit 
check bit in the first CSW status "byte is 
set ON. This applies only tc the IBM 1017 
Pa~er Ta~e Reader and causes the broken 
tape bit Cbit 7) to appear in the sense 
tyte. The broken tape ccnditicn nay cccur 
in addition to the ECF condition if .the EOF 
switch is ON. 



To avoid a broken tape c~ndition that would 
result if the tape trailer is too short, 
the length of the trailer must be greatp~ 
than: 

• For undefined records (read-EOR 
c~mmand): 2 inches. 

• F~r fixed unbl~cked records (read 
command): 

N~te: Byte count is either the count 
specified in BLKSIZE (record without 
shifted codes ~r rec~rds with shifted 
codes but without using the OVBLKSZ 
operand in the DTFPT), or the count 
specified in OVBLKSZ (records with 
shifted codes using the OVBLKSZ 
operand) . 

However, when processing undefined 
records, if a trailer greater than 

is read, this trailer will te mistaken for 
a wrong-length rec~rd. 

rhe paper tape reader or punch stops 
immediately on an error condition. If the 
error cannot pe corrected and the job is 
not terminated, IO:S causes the entire 
record containing the error to te: 

• Translated and compressed, if needed, 
if an input record 

• rranslated, expanded, and punched, 
before taking the error option 
specified by the problerr program if an 
output record. 

For input files, the only wrong-length 
condition that can be detected is an 
overlength undefined rec~rd. This should 
be reflected in the BLKSIZE entry. 
If an undefined record is larger than the 
block size and the wrong-length record 
option was specified, the remainder of the 
record is read as the next record. 
Wrong-length record indication is 

impossible with fixed untlocked records, 
tecause each record is a sequence of a 
specified number of characters. Use the 
FIXUNB record format carefully, tecause 
specifying one character too few or tee 
rrany in any record causes all sutsequent 
records to be out of phase. The ~roblero 
~rograro should use the RECSIZE entry to 
check for the correct length of the last 
record of any file. A record must be 
entirely on one reel of input tare. 

The following shows the decisicn taken by 
logical IOCS, or possitle operator actions, 
after an unrecoverable data check eccurs: 

r------------------T----------T-----------, 
I rype of Record I Input I output , 
, Processed , Operaticn, Operation, 
~------------------f----------+-----------f 
I Fixed untlocked I I I 
, record in I Actien 1 I Actien 1 I 

I shifted code I I I 

~------------------f----------f-----------f 
I Fixed unblocked I I I 

I record in I Actien 2 I Actien 2 I 

I nonshifted code I I I 

~------------------+----------+-----------~ 
I Undefined I I I 
I record in I Action 2 I Action 2 I 

I nonshifted code I I I 

~------------------+----------t-----------~ 
I Undefined I I I 
I record in , Action 2 I Action 1 I 
I shifted code I I I L __________________ ~ __________ ~ ___________ J 

Action 1: The systerr autcrratically cancels 
the job. 

Action 2: The operator roay choose to: 
CANCEL the job 
IGNORE the error 

or RETRY the operaticn (Fer 2671 
only) 
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Following an IGNORE decision, logical 
IOCS takes action in accordance with the 
user's option specified in ERROPT. 

ERRopr=IGNORE The record is handled as 
if no errors were 
detected. 

ERRopr=SKIP rhe erroneous record is 
(Input file only) skipped and the next 

record is read in. 

ERROpr=nane The record is handled as 
if no errcrs were 
detected, and control is 
given to the user's error 
routine. At the end of 

ERROPT omitted 

this routine, return must 
be made to IOCS by 
branching to the address 
in register 14, and the 
next record is read in or 
written out. 

The job is canceled. 

Note 1: The character in error is 
repunched preceded by its corresponding 
shift character. 

• For output records expressed in a 
paper tape code where the delete 
character and one of the shift 
characters have the same 
configuration. 

• Following a data check. 

Note 2: rhe entire erroneous record is 
repunched as if no errors were 
detected: 

• If an unrecoverable error occurs 
and the ERROPT operand's name or 
IGNORE was coded in the DTFPr. 

• In the case of out~ut records with 
two I/O areas, the CLOSE macro 
instruction checks the successful 
completion of the last operation. 

Note 3: No error condition occurs on 
the IBM 1018 Paper Tape Punch if the 
setting of the Tape width Selector does 
not match the tape code specified in 
the problem ~rograR. 

~Q!~_~: when reading ~a~er ta~e with 
physical IOCS, the programmer must 
restore the C~W address in the CCB 
before using the EXCP instruction. 
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For inforrration about special equiFreent 
considerations for paper tape devices, 
refer to the !~~~§71 PaFer_!~~~~9~! and 
the IBM_Syst~~~160 £ompQnen!_~~~£fie!iQ~~~_ 
~82~_PaEer !~E~ Co~!rol uni!L_l011_E~E~E 
1~e Reader, 1018 Paper TaE~_Euncn 
fublicaticns listed in the Ef~!~£~. 

Listed here are the user-supp11ed operands 
for PTMOD. The first card ccntains PTMOD 
in the o~eration field and may contain a 
user module name in the narr.e field. 

r-----------------------------------------l 
IDEVICE={267!11017 11 018} I L _________________________________________ J 

Required only to specify an I/O device, 
cther than 2671, used by the rrcdule. Any 
DTF used with the module must have the same 
operand. If this entry is orritted, 2671 is 
assurred. 

r-----------------------------------------l 
IRECFORM={FIXU~~IUNDEF} I L _________________________________________ J 

Required cnly if the entry SCAN=YES is 
present. If records of undefined format 
using the SCAN option are translated, 
s~ecify the UNDEF pararreter. If records cf 
fixed unblocked format are translated, the 
FIXUNB parameter may be s~ecified cr 
emitted. 

r-----------------------------------------l 
I SCAN=YES I L _________________________________________ J 

Required for records containing shift 
characters and/or characters that are 
automatically deleted by IOCS. 

r-----------------------------------------l 
I SEPASMB =YES I L _________________________________________ J 

~his pararreter must be included if the 
logic module is asserrbled seFarately. This 
causes a CATALR card with the rredule name 
(standard or user) to be punched before the 
object deck. 



r-----------------------------------------, 
ITRANs=YES 1 L _________________________________________ J 

Required only if records using an unshifted 
code are translated and if the entry 
SCAN=YES is not present. 

summary of PTMOD 

The following are the only possible 
combinations of entries (with or without 
SEPASMB=YES): 

1. No parameters specified, or 
DEVICE=2671. Module does not provide 
routines for translation or for shift 
or delete characters. 

2. TRANS=YESl,DEVICE=26711. Module 
handles translation of unshifted 
codes, but not delete characters. 

3. SCAN=YES,RECFORM=FIXUNBlDEVICE=26711. 
Module handles shift and delete 
characters for records of fixed 
unblocked format. 

4. SCAN=YES,RECFORM=UNDEFl,DEVICE=26711. 
Module handles shift and delete 
characters for records of undefined 
format. 

5. DEVICE=1017. Module handles neither 
translation nor shift or delete 
characters. 

6. TRANS=YES,DEVICE=1017. Module handles 
translation of unshifted codes, but 
not delete characters. 

7. SCAN=YES,RECFORM=FIXUNB,DEVICE=1017. 
Module handles shift and delete 
characters for records of fixed 
unblocked format. 

8. SCAN=YES,RECFORM=UNDEF,DEVICE=1017. 
Module handles shift and delete 
characters for records of undefined 
f·ormat. 

9. DEVICE=1018 (,TRANS=YESl 
(,RECFORM=UNDEF1. Module handles 
translation of unshifted code, if 
specified in DTFPT, for records of 
fixed unblocked or undefined format. 

10. SCAN=YEsl,RECFORM=UNDEF1,DEVICE=1018. 
Module handles shift characters., for 
records of fixed unblocked or 
undefined format. 

Recommended Module Name for PTMOD 

Each name consists of a 3-character prefix 
(IJEl followed by a S-character field 
corresponding to the options permitted in 
the generation of the module, as follows: 

PTMOD name =IJEabcde 

a = S SCAN=YES 
= Z SCAN=YES is not specified 

b = T TRANS=YES (SCAN=YES is not specified) 
= Z TRANS=YES is not specified 

c = F RECFORM=FIXUNB, and SCAN=YES 
= U RECFORM=UNDEF, and SCAN=YES 
= Z SCAN=YES is not specified, and/or 

DEVICE=1018 

d = 1 DEVICE=1017 
= 2 DEVICE=1018 
= Z DEVICE=2671, or if this entry is 

omitted 

e = Z always 

Sub setting and supersetting of PTMOD Names 

The following chart shows the PTMOD names. 
No subsetting or supersetting is allowed. 
See Subset/Superset: (Module Names). 

r-----------------------------------------, • • • • 
I J E Z Z Z Z Z 

Z T Z Z 
S Z F Z 
S Z U Z 
Z Z Z 1 
Z T Z 1 
S Z F 1 
S Z U 1 
S Z Z 2 
Z T Z 2 

I. No subsetting/supersetting permitted. L _________________________________________ J 

SEQUENTIAL DASD FILES (DTFSD) 

The DTFSD macro instruction defines 
sequential (consecutive) processing for a 
file contained in a DASD. Only IBM 
standard label formats are processed. The 
DTFSD macro instruction can be used with 
the 2311, 2314, 2~19, and 2321 DASDs. 

A DTFSD entry is included for each 
sequential input or output DASD file that 
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is processed in the p~ogram (Figure 20). 
The DTFSD header entry and a series of 
detail entries describe the file. Symbolic 
addresses of routines and areas are 
specified in the detail entries. Enter the 
symbolic name of the file in the name field 
and DTFSD in the operation field. The 
detail entries can follow in any order. 
Keyword operands are contained in the 
operand field. 

r-----------------------------------------, 
IBLKSIZE=n I L _________________________________________ J 

Enter the length (n) of the I/O area. If 
the record format is variable or undefined, 
enter the length of the I/O area needed for 
the largest block of records. 

When processing spanned records, the 
length of the user's define storage 
statements for his I/O areas must be at 
least as large as the smaller of the 
following values: 

r------------------T----------------------, 
I Device I Length I 
~------------------+----------------------~ I 2311 Disk Drive I 3625 or BLRSIZE I 
I i decimal I 
~------------------+----------------------~ I 2314, 2319 Disk I 7294 or BLRSIZE I 
I Dri ve I decimal I 
~------------------+----------------------~ I 2321 Data Cell I 2000 or BLRSIZE I 
I I decimal I ~ __________________ ~ ______________________ J 

r-----------------------------------------, I CONTROL=YES I L _________________________________________ J 

This operand is specified if a CNTRL macro 
is to be issued to the file. A CCW is 
generated for control commands. 

r-----------------------------------------, I DELETFL=NC I L _________________________________________ J 

Specify this operand if the CLOSE macro is 
not to delete the Format-1 and Format-3 
label for a work file. The o~erand applies 
to work files only. 
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Figure 20. DTFSD Macro (Part 2 of 2) 

r-----------------------------------------, 
IDEVADDR=SYSnnn I L _______ -' ________________________________ J 

This operand must specify the symbolic unit 
(SYSnnn) associated with the file if an 
extent statement specification is not 
provided. An extent statement is not 
required for single-volume input files. 
If an extent statement is provided, its 
specification overrides any DEVADDR 
specification. This specification, or 
symbolic unit, represents an actual I/O 
address, and is used in the job control 
ASSGN statement to assign the actual I/O 
device address to this file. 

A list of symbolic units applying to 
DTFSD can be found in the Symbolic Unit 
Addresses section. The only symbolic unit 
within this list not applicable is SYSLOG. 

,------------------------------ ----, I DEVICE={2311 1 23141 2321} I L _________________________________________ J 

This operand is included to specify whether 
the data file is located on an IBM 2311, 
2314, or 2321. If the location is 
unspecified, 2311 is assumed. 

~: Specify 2314 for 2319. 

t GenonI ....... 2-12, ..mtt.n In ~ for lXornpie: 1121_ 

r-----------------------------------------, 1 EOFADDR=name I L----------_______________________________ J 

This operand specifies the symbolic name of 
the user's end-of~file routine. IOCS 
automatically branches to this routine on 
an end-of-file condition. The user can 
perform any operations required for the end 
of the file in this routine. However" he 
generally issues the CLOSE macro. 

r-----------------------------------------, IERREXT=YES I L _________________________________________ J 

This operand enables a problem program 
ERROPT or WLRERR routine to return to SDMOD 
with the ERET macro. It also enables 
unrecoverable I/O errors (occuring before a 
data transfer takes place) to be indicated 
to the problem program. For ERREXT 
facilities, the ERROPT operand must be 
specified. However,· to take full advantage 
of this option give the ERROPT=name 
operand. 
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r-----------------------------------------, 
IERROPT=£IGNOREISKIPlnamel I L _________________________________________ J 

This operand is specified if the user does 
not want a job terminated when a read or 
write error cannot be corrected in the disk 
error routines. If a parity error is 
detected when a block of records is read. 
the block is reread 256 times before it is 
considered an error block. After 
unsuccessfully reading 256 times. the job 
is terminated unless the ERROPT entry is 
included. Enter one of the following 
parameters after the = sign if the ERROPT 
entry is desired. 

IGNORE 

The error condition is ignored. The 
records are made available to the user for 
processing. When reading spanned records. 
the whole spanned record or block of 
spanned records is returned to the user. 
rather than just the one physical record in 
which the error occurred. On output. the 
physical record in which the error occurred 
is ignored as if it were wrjtten correctly. 
If possible. any remaining spanned record 
segments are written. 

SKIP 

No records in the error block are made 
available for processing. The next block 
is read from the disk. and processing 
continues with the first record of that 
block. When reading spanned records. the 
whole spanned record or block of spanned 
records is skipped. rather than just one 
physical record. On output. the physical 
record in which the error occurred is 
ignored as if it were written correctly. 
If possible, any remaining spanned record 
segments are written. 

name 

IOCS branches to the problem program error 
routine named by this parameter regardless 
of whether ERREXT=YES is specified. In 
this routine, the problem program can 
process or make note of the error condition 
as desired. 

If ERREXT is not specified. register 1 
contains the address of the block in error. 
When spanned records are processed. 
register 1 contains the address of the 
whole unblocked or blocked spanned record. 
Register 14 contains the return address. 
When processing in the ERROPT routine, the 
problem program must reference the error 
block (or records within the error block) 
by referring to the address supplied in 
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register 1. The contents of the IOREG 
register or workarea (if either is 
specified) are variable and therefore 
should not be used for error block 
processing. Also. the problem program must 
not issue GET instructions for records in 
the error block. If any other IOCS macros 
(excluding ERET if ERREXT=YES) are used in 
this routine, the contents of register 13 
(with RDONLY) and 14 must be saved and 
restored after their use. At the end of 
the routine, the problem program must 
return control to IOCS by branching to the 
address in register 14. For a read error 
IOCS skips that error block and makes the 
first record of the next block available 
for processing in the main problem program. 

A sequence error may occur if LIOCS is 
searching for the first segment of a 
logical spanned record and fails tc find 
it. If WLRERR or ERROPT=name is specified, 
the error recovery procedure is the same as 
for wrong-length recor,d errors. If neither 
WLRERR nor ERROPT=name is specified, LIOCS 
ignores the sequence error. and searches 
for the next first segment. Write errors 
are ignored. 

If ERREXT is specified" register 1 
contains the address of a two part 
parameter list containing the 4-byte tTFSt 
address and the 4-byte address of the error 
block respectively. Register 14 contains 
the return address. Processing is similar 
to that described acove except for 
addressing the error block and for the 
following considerations. The data 
transfer bit (byte 2, bit 2) of the DTF is 
tested to determine if a nondata transfer 
error has occurred. If this bit is ON, the 
block in error was not read or written. If 
the bit is OFF. data was transferred and 
the routine must address the block in error 
to determine the necessary action. At the 
end of its processing, the routine returns 
to LIOCS by issuing the ERET roacro. 

For an input file: 

• The problem program skips the block in 
error and reads the next clock with an 
ERET SRIP. 

• Or, it ignores the error with an ERET 
IGNORE. 

• Or it makes another attempt to read the 
block with an ERET RETRY. 

For an output file: 

• The problem program ignores the error 
condition ERET IGNORE or ERET SKIP. 



• Or, attempts to write the block with an 
ERET RETRY macro. 

Also, for an output file, the only 
acceptable parameters are IGNORE or name. 
On an UPDATE=YES file, the parameter SKIP 
ignores write errors. 

If an error occurs while rereading the 
physical block while updating spanned 
records, and neither WLRERR nor ERROPT is 
specified, the entire logical record is 
skipped. Likewise, if an error occurs when 
rereading the physical block that contains 
the last segment for blocked spanned 
records, the next entire logical record is 
skipped. If WLRERR and/or ERROPT were 
specified, the error recovery procedure is 
the same as for nons panned records. 

This operand applies to wrong-length 
records if the WLRERR operand is not 
included. If the ERROPT routine is used to 
process wrong-length records, the ERET 

RETRY option cannot successfully retry the 
option. ERET RETRY for this condition 
results in job termination. If both ERROPT 
and WLRERR are omitted and wrong length 
records occur, IOCS assumes the IGNORE 
option. 

The DTFSD error options are shown in 
Figure 21. The following description shows 
how to use Figure 21. The figure is 
divided into two parts. The upper part 
lists the error conditions Specified by the 
User in the DTF, and the lower part shows 
the Action Resulting From these 
specifications when an error occurs. Refer 
to the shaded column in the figure. The 
user has specified WLRERR=name and also the 
RETRY option in his ERET macro. If the 
error occurring is either a wrong length 
record, or other than a wrong length 
record, the job is terminated. Refer to 
the remaining columns of the figure for 
other specifications and their resulting 
actions .. 
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Figure 21. DTFSD Error Options 

r----------------------~------------------, 
IFEOVD=YES I L _________________________________________ J 

This operand is specified if the forced end 
of volume for disk feature is desired. It 
forces the end-of-volume condition before 
physical end of volume occurs. When the 
FEOVD macro instruction is issued, the 
current volume is closed, and I/O 
processing continues on the next volume. 
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r-----------------------------------------, 
I HOLD=YES I L _________________________________________ J 

This operand is specified only if the track 
hold function is specified at system 
generation time and if it is emplcyed ~hen 
a data file or a work file is referenced 
for updating. SDMOD must also contain this 
operand. See the Track Protection Macros 
for more information. 



r-----------------------------------------, I IOAREA1=name I L-_______________________________________ -J 

This operand specifies the symbolic name of 
the I/O area used by the file. loeS either 
reads or writes records using this area. 
For output records, the first 8 bytes of 
IOAREA1 must be allotted for IOCS to 
construct a count field. When 
variable-length records are processed, the 
size of the I/O area must include four 
bytes for the block size. The I/O area 
must begin on a half-word boundary. 

r--------------------T--------------------, I Device 1 Length I 
.--------------------+--------------------~ I 2311 Disk Drive 136251 or BLKSIZE 1 
1 1 decimal 1 
.--------------------+--------------------~ 
1 2314, 2319 112941 or BLKSIZE 1 
I Disk Drive 1 decimal 1 
.--------------------+-------------------~ 
1 2321 Data Cell 120001 or BLKSIZE 1 
1 1 decimal I • ________________ .L. ___________________ ~ 

11Add 8 for output files 1 
I deci~l 1 
L_" _______________________ -----------------J 
Figure 22. I/O Area Requirements when 

Processing Spanned Records 

When processing spanned records, the 
length of the user's define storage 
statements for his I/O areas must be at 
least as large as the s~ller of the values 
given in Figure 22. 

r-----------------------------------------, 
1 IOAREA2=name 1 L-________________________________________ J 

If two I/O areas are used by GET or PUT, 
this operand is specified. When variable 
length records are processed, the size of 
the I/O area must include four bytes for 
the block size. Also, the I/O area must 
include eight bytes to build a count field 
for output files. 

r----- ------, 
1 IOREG=(r) I 
L-_________________ -----------------------J 
This operand specifies the general purpose 
register (2-12) in which IOCS puts the 
address of the logical record that is 
available for processing. At OPEN time, 
for output files, IOCS puts the address of 
the area where the user can build a record. 
The same register may be used for two or 
more files in the same program, if desired. 
If this is done, the problem program must 

store the address supplied by IOCS for each 
record. 

This entry must be specified if blocked 
input or output records are processed in 
one I/O area, or if two I/O areas are used 
and the records are processed in both I/O 
areas. 

r-----------------------------------------, 
I LABADDR=name 1 L-_______________________________________ -J 

Enter the symbolic name of the routine that 
enables the user to process his own labels. 
see the sections writing and Checking User 
Standard DASD Labels for a discussion of 
what the LABADDR should do. 

r-------------------~-------------------_, 
1 MODNAME=name 1 L _________________________________________ ~ 

This operand may be used to specify the 
name of the logic module to process the 
file. If the logic module is assembled 
with the program, the MODNAME in the DTF 
macro instruction must specify the same 
name as the SDMODxx ~cro instruction. If 
this entry is omitted, standard names are 
generated for calling the logic module. If 
two DTF macro instructions call for 
different functions that can be handled by 
a single module, only one module need be 
called. 

r-----------------------------------------, I NOTEPNT= {POINTRW 1 YES} 1 
L--________________ -------------__________ J 

The parameter POINTRW is specified if a 
NOTE, POINTR, or POINTW macro is issued to 
the file. If the parameter YES is 
specified, NOTE, POINTR, POINTW, and POINTS 
macros may be issued to the file. 

r-----------------------------------------, 
1 ROONLY=YES 1 L-________________________________________ J 

This operand is specified if the DTF is 
used with a read-only module. Each time a 
read only module is entered, register 13 
must contain the address of a 12-byte 
doubleword aligned save area. Each DTF 
should have its own uniquely defined save 
area. When an imperative macro (except 
OPENeR), LBRET, SETL, or SETFL) is issued 
using a particular DTF, register 13 must 
contain the address of the save area 
associated with that DTF. The fact that 
the save areas are unique for each task 
makes the module reentrant (that is, 
capable of being used concurrently by 

SAM: DASD 91 



several tasks). For more information see 
Shared Modules and Files. 

I f an ERROPT or WLRERR routine issues 
I/O macro instructions using the same read 
only module that caused control to pass to 
either error routine, the problem program 
must provide another save area. One save 
area is used for the normal I/O operations, 
and the second for I/O in the ERROPT or 
WLRERR routine. Before returning to the 
module that entered the EP~CPT routine, 
register 13 must be set to the save area 
address originally specified for that DTF. 
If the operand is omitted, the module 
generated is not reenterable and no save 
area need be established. 

r-----------------------------------------, 
IRECFORM={FIXUNBIFIXBLKIVARUNBIVARBLKI I 
I SPNUNBISPNBLKIUNDEF} I L-______________________________________ --J 

This operand specifies the type of records 
(fixed or variable length, blocked or 
unblocked, spanned, or undefined) in the 
input or output file. One of the following 
parameters may be entered immediately 
following the = sign. 

FIXUNB 

FIXBLK 

VARONB 

VARBLK 

SPNUNB 

SPNBLK 

UNDEF 

For fixed-length unblocked records 

For fixed-length blocked records 

For variable-length unblocked 
records 

For variable-length blocked 
records 

For spanned variable-length 
t;lnblocked records. 

For spanned variable-length 
blocked records. 

For undefined records. 

If RECFORM=SPNUNB or RECFORM=SPNBLK was 
specified and RECSIZE=(r) was not 
specified, an assembler diagnostic (MNOTE) 
is issued, and register 2 is assumed. If 
a>RKA=YES was ani tted, an MNOTE is issued 
and ~RKA=YES is assumed. If RECFORM is 
omitted, FIXUNB is assumed. 

r-----------------------------------------~ 
IRECSIZE={nl (r)} I L-______________________________ -J 

For fixed-length blocked records, this 
operand is required. It specifies the 
number of characters, n, in each record. 
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When processing spanned records, the 
user must specify RECSIZE=(r) where r is a 
register. 

For undefined records and variable 
length spanned records, this entry is 
required for output files, is optional for 
input files, and is invalid for work files. 
It specifies a general register (2-12) that 
contains the length of the record. On 
output, the user must load the length of 
each record into the designated register 
before he issues a PUT instruction. If 
specified for input, IOCS provides the 
length of the record transferred to main 
storage. 

r-------------------------------, I SEPASMB=YES I L-_______________________________ -J 

This operand must be included if the DTF is 
assembled separately. This causes a CATALR 
card with the filename to be punched ahead 
of the object deck, and defines the 
filename as an entry point in the assembly. 

r----------- ----------'---------, ITRUNCS=YES I 
, .. _---------------------------- -J 

This operand is specified if FIXBLK DASD 
files contain short blocks embedded within 
an input file or if the input file was 
created with a module that specified 
TRUNCS. This entry is also specified if 
the TRUNC macro is issued for a FIXBLK 
output file. 

r---------------------------------------, 
ITYPEFLE={~IOOTPUTIWORK} I L ______________________________________ ~ 

Use this operand to indicate whether the 
file is an input or output file. If WORK 
is specified, a work file is used. (See 
work file macros.) If INPUT/OUTPUT is 
specified, the GET/PUT macro is used. If 
WORK is specified, the READ/WRITE, 
NOTE/POINT, and CHECR macros are' used. 



r-----------------------------------------, 
I UPDArE=YES I L _________________________________________ J 

This operand must be included if the DASD 
input or work file is updated. That is~ if 
disk records are read, processed, and then 
transferred back (PUT) to the same disk 
record locations from which they-were read, 
this operand is required. CLOSE writes any 
remaining records in sequence onto the 
disk. 

r-----------------------------------------, 
I VARBLD= (r) I L _________________________________________ J 

Whenever variable-length blocked records 
are built directly in the output area (no 
'work area specified), this entry rrust be 
included. It specifies the number (r) of a 
general-purpose register (2-12), which will 
always contain the length of the available 
space remaining in the output area. 

IOCS calculates the space still 
available in the output area, and supplies 
it to the programmer in the designated 
register. Qn!1 after the PUT instruction 
is issued for a variable-length record. 
The programmer then corrpare~ the length of 
his next variable-length record with the 
available space to determine if the record 
fits in the area. This check rrust be rrade 
before the record is built. If the record 
does not fit, the programmer issues a TRUNe 
instruction to transfer the corrpleted block 
of records to the file. Then, the present 
record is built at the beginning of the 
output area in the next block. 

r-----------------------------------------, 
I VERIF Y=YE S I L _________________________________________ J 

This operand is included if the user wants 
to check the parity of IBM 2311, 2314, or 
2319 records after they are written. If 
this entry is omitted, any records written 
on these devices are not ~erified. VERIFY 
is assumed when 2321 records are written. 

r-----------------------------------------, 
I WLRERR= name I l _________________________________________ J 

This operand applies only to disk !rre~~ 
files. It specifies the symbolic name of a 
problem program routine to receive control 
if a wrong-length record is read. 

If ERREXT is not specified, the address 
of the error block is supplied by Ioes in 
register 1. If ERREXT is specified~ 
register 1 contains the address of a two 

part parameter list. 'rhe first four bytes 
of the list are the DTF address, and the 
second four bytes are the address of the 
error block. If the block read is less 
than the BLKSIZE parameter, the first two 
bytes of the DTF contain the number of 
bytes left to be read (residual count). 
Therefore, the size of the actual block is 
equal to the block size minus the residual 
count. If the block to be read is larger 
than the BLKSIZE parameter, the residual 
count is zero, and there is no way to 
com~ute its size. In this case, the number 
of bytes transferred is equal to the 
ELKSIZE parameter and the remainder of the 
criginal block is truncated. 

The problem program WLRERR routine 
Ferfcrrr-s any processing desirable for 
wrong-length records. However, GET macro 
instructions must not be issued in this 
routine. If the routine issues any other 
IOeS macros (excluding ERET if ERREXT=YES) 
the contents of registers 13 (with RDONLY) 
and 14 must be saved before and restored 
after their use. At the end of the 
routine, control returns to loes by 
branching to the address in register 14. 
If ERREXT is specified, the ERET IGNORE or 
SKIP options can be taken. The ERET RETRY 
terminates the job. 

If the WLRERR entry is omitted from the 
set of DTFSD entries but a wrong-length 
record is detected by IOCS, one of the 
following conditions result: 

• If the ERROPT entry is included for 
this file, the wrong-length record is 
treated as an error block and handled 
according to the user's specifications 
for an error (IGNORE, SKIP, or name of 
error routine). 

• If the ERROPT entry is not included, 
the error is ignored. 

The WLRERR entry does not apply to 
undefined records. Undefined records are 
not checked for incorrect record length. 
The record is truncated when the BLKSIZE 
s~ecification is exceede~. 

r-----------------------------------------, 
IWORKA=YES I L _________________________________________ J 

Input/output records can be processed, or 
built, in workareas instead of the 
input/output areas. If this is planned, 
WORKA=YES must be included, and the 
Frograromer must set up the workarea(s) in 
rrain storage. In this case, the symbolic 
name (or a general register containing the 
address), rrust be specified in each GET or 
PUT instruction. For a GET or PUT 
instruction, IOCS moves the record to, or 
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frore, the specified work area. WORKA=YES 
is required for SPNUNB and SPNBLK. 
Whenever this entry is included for a file, 
the DTF entry IOREG must be omitted. 

Sequential DASD module generation rracres 
differ from other IOCS module generation 
macros. The file characteristics are 
separated into ten categories, and each 
category has a unique rracre instruction 
associated with it~ 

SDMODFI 

SDMODFO 

SDMODFU 

SDMODVI 

SDMODVO 

SDMODVU 

SDMODUI 

SDMODUO 

SDMODUU 

SDMODW 

§equential QASD ~2gule, fixed 
length records1 , !nput file 

Sequential DASD Module, Fixed 
length records1 ,-gutput file 

§equential QASD ~29ule, F"ixed 
length records1 , Qpdate file 

§equential QASD Module, yariable 
length records (including spanned 
r~cords)2, Input file 

Sequential DASD Module, Variable 
length records (Including spanned 
records) 2, Qutput file 

§equential QASD ~2gule, yariable 
length records (including spanned 
records) 2, ~pdate file 

§equential QASD Module, Qndefined 
records 3 , Input file 

Sequential DASD Module, ~ndefined 
records3" Qutput file 

Sequential DASD Module, ~ndefined 
records 3 , Qpdate file 

§equential QASD ~odule, ~ork 
file't 

1RECFORM=FIXUNB or FIXBLK in DTFSD 

2RECFORM=VARUNB., VARBLK., SPNUNB, or SPNBLK 
in DTFSD 

3RECFORM=UNDEF in DTFSD 

'tRECFORM=FIXUNB or UNDEF in DTFSD 
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The macro operation and the keyword 
cperands define the characteristics of the 
module. The advantages to generating 
rrodules for sequential DASD files this way 
are: 

1. Maintenance changes can be made to the 
module more easily. 

2. A module can be generated to handle a 
specific file more quickly than if 
there were only one macro. 

The operands for the ten macro 
instructiQns aL~ shown in Figure 23 and 
explained in the following section. 

A module name may be contained in the name 
field of the macro instruction. The macro 
cperation is contained in the operation 
field CSDMODFI, for example). The operands 
are contained in the operand field. 

r-----------------------------------------, 
I CONTROL=YES I l _________________________________________ J 

This operand is specified if a CNTRL macro 
is issued to the file. ~his entry applies 
to all SDMODxx macro instructions. The 
module also processes any DTF in which the 
CONTROL parameter is not specified. 

r-----------------------------------------, I ERREXT=YES I L _________________________________________ J 

Include this operand if nondata transfer 
errors are returned to a protlem program 
ERROPT routine or if the ERE~ macro is used 
with the DTF and module. The ERRopr 
operand must be specified for this module. 



r-----------------------T----------------------------------T----------------------------, 
I Operand I Required I Comments I 
~-----------------------+----------------------------------+----------------------------~ 
ICONTROL=YES IIf the CNTRL macro is to be IApplies to all SDMODs. I 
I I issued tc the file. I I 
t------~----------------+----------------------------------+-----------------------.-----~ 
IERREXT=YES IIf the module returns nondata IApplies to all SDMODs. I 
I I transfer errors or is used with I I 
I I the ERET macro. I I 
~-----------------------t----------------------------------t----------------------------i 
IERROPT=YES IIf the rrcdule is to handle error IApplies to all SDMODs. I 
I loptions for an error block. I I 
~-----------------------t----------------------------------t----------------------------i 
IFEOVD=YES IIf the FECVD rracrc is to te IApplies to all SDMODs I 
I I issued to the file. lexcept SDMODW. I 
t-----------------------t----------------------------------t----------------------------i 
I HOLD=YES IIf the track hold function is to lApplies to update and work I 
I I be employed. I fi Ie logic modules. I 
~-----------------------t---------------------------~------t----------------------------~ 
I NOTEPNT={POINTRWIYES} IIf NOTE, POINTR, POINTS, or IThis parameter applies to I 
I IPOINTW macros are to be issued ISDMODWonly. The operand I 
I Ito the file. IPOINTRW generates logic for I 
I 1 INOTE, POINTR, and POINTW. I 
I I I The operand YES generates I 
I I Ilogic for all macros. I 
~-----------------------t----------------------------------t----------------------------~ 
IRDONLY=YES IIf a read only module is to be IApplies to all SDMODs. I 
I I generated", I I 
~-----------------------t----------------------------------t----------------------------i 
IRECFORM={SPNUNBISPNBLK}IIf unblocked or blocked sFanned IApplies to SDMODVI, SDMODVO,I 
I Irecords are to be processed. land SDMODVU only. I 
t----------~------------t----------------------------------t--------~-------------------i 
ISEPASMB=YES IIf the ~odule i~ asserrbled IApplies to all SDMODs. I 
I I separately from the DTF. I I 
t-----------------------t----------------------------------t----------------------------i 
ITRUNCS=YES IIf the TRUNC rracro is to te lApplies to all SDMODs for I 
l I issued to the file. Assumed for Ifixed length records. I 
I I variable length blocked records. I I 
~-----------------------+----------------------------------+----------------------------~ 
IUPDArE=YES IIf SDMODW is to process the IApplies to SDMODW only. I 
I I WRITE UPDATE rracro instruction. I I l _______________________ ~ ________________________ ~ _________ ~ ____________________________ J 

Figure 23. SDMODxx Operands 

r-----------------------------------------, 
I ERROPT=YES I l _________________________________________ J 

This operand applies to all SDMODxx macro 
instructions. This operand is included if 
the module handles any of the error options 
for an error block. Logic is generated to 
handle any of the three o~tions (IGNORE, 
SKIP, or fiame) regardless of which option 
is specified. The module processes any DrF 
in which the ERROPT operand is not 
specified. 

If this operand is not included, the 
user's program is canceled whenever any 
uncorrectable error except wrong-length 
record error (which LICCS ignores) is 
encountered. 

r----------------------------~------------, 
I HOLD=YES I l _________________________________________ J 

This oFerand applies to update (SDMODFU, 
SDMODVU, and SDMODUU) and to work files 
(SDMODW) only. The operand is included if 
the track hold function is employed. (See 
the HOLD operanj unjer DT~~Q.) 

r-----------------------------------------, 
I FEOVD=YES I L _________________________________________ J 

This operand is specified if the forced end 
cf vclu~e for disk feature is desired. It 
forces the end of volume condition before 
fhysical end of volume occurs. When the 
FEOVD macro instruction is issued, the 
current volume is closed, and 1/0 
processing continues on the next volume. 
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r-----------------------------------------, 
I NOTEPNT={POINTRWI YES} I L _________________________________________ J 

This operand applies to SDMODW (work files) 
only. This entry is included if any NOTE, 
POINTR, POINTS, or POINTW macro 
instructions are used within the rrodule. 
If the operand specifies POINTRW, logic to 
handle only NOTE, POINTR, and POINTW is 
generated. 

If YES is specified, the routines to 
handle NOrE, ·POINTR, POINTS; and POINTW are 
generated and any files that specify 
NOTEPNT=POINTRW in the DrF are processed. 

In any case: any files that do not 
specify the NOTEPNT parameter in the DTF 
are processed. 

r-----------------------------------------, 
I RDONL Y=YE S I L _______________________________________ ~_J 

This operand generates a read only module. 
RDONLY=YES must be specified in the DTF. 
For the programming requirements of this 
operand, see the DTF§Q RDONLY operand. 

r-----------------------------------------, 
IRECFORM={SPNUNBISPNBLK} I L _________________________________________ J 

This operand is required only for SDMODVI 
(input files), SDMODVO (output files), and 
SDMODVU (update files) if RECFORM=SPNUNB or 
SPNBLK is specified in the DTF. If RECFORM 
is specified incorrectly, an asserrtler 
diagnostic (MNOTE) is issued, and the 
module generation is terminated. 

r-----------------------------------------, 

operand is assumed for VARBLK output files. 
It must be specified if any FIXBLK DASD 
files (processed by the module) contain 
short blocks embedded within them or if the 
input file was created with a module that 
specified TRUNCS. rhe module cannot 
process any DTF, for fixed-length records, 
in which the rRONCS operand is not 
specif ied. 

r-----------------------------------------, 
I UPDATE=YES I l _________________________________________ J 

This operand applies to the SDMODW only. 
It is assumed for SDMODFU, SDMODUU, and 
SDMODVU and generates a logic rnodule tha t 
supports the WRITE UPDATE macro instruction 
with work files. 

Each name begins with a 3-character prefix 
(IJG) and consists of a 5-character field 
corresponding to the options permitted in 
the generation of the module. 

In SDMOD there are two module classes: 

• For handling GET/PUT functions 

• For handling READ/WRITE, NOTE/POINT, 
and CHECK functions (work files). 

SDMODxx name = IJGabcde 

I SEPASMB =YES I a L _________________________________________ J ~ C SDMODFx specifies HOLD=YES 

This operand must be included if the lcgic 
module is assembled separately. This 
oauses a CATALR card with the rrodule name 
(standard or user) to be punched ahead of 
the object deck. 

r-----------------------------------------, 
ITRUNCS=YES I L _________________________________________ J 

This operand applies to all SDMOD macro 
instructions for fixed-length records. It 
generates a logic module that suppor~s the 
TRUNC macro instruction. Also, this 
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b 
...... 

c -

= F SDMODFx does not specify HOLD=YES 
= R SDMODUx specifies HOLD=YES 
= U SDMODUx does not specify HOLD=YES 

P SDMODVx specifies HOLD=YES (spanned 
records> 

Q SDMODVx does not specify HOLD=YES 
(spanned records) 

= S SDMODVx specifies HOLD=YES 
= V SDMODVx does not specify HOLD=YES 

= U SDMODxU 
= I SDMODxI 
= 0 SDMODxO 

= C ERROPT=YES and ERREXT=YES 
= E ERROPT=YES 
= Z neither is specified 



d = 
= 
= 
= 

M TRUNCS=YES and FEOVD=YES 
T TRUNCS=YES 
W FEOVD=YES 
Z neither is specified 

e = B CONTROL=YES and RDONLY=YES 
= C CONTROL=YES 
= Y RDONLY=YES 
= Z neither is specified 

Name List for Workfile Type Modules 
(TYPEFLE=WORK) 

SDMODxx name = IJGabcde 

a = T HOLD=YES 
= W HOLD=YES not specified 

b = C ERROPT=YES and ERREXT=YES 
= E ERROPT=YES 
= Z neither is specified 

c = N NOTEPNT=YES 
= R NOTEPNT=POINTRW 
= Z NOTEPNT is not specified 

d = C CONTROL=YES 
= Z CONTROL=YES is not specified 

e = T ROONLY=YES and UPDATE=YES 
= U UPDATE=YES 
= Y RDONLY=YES 
= Z neither is specified 

subset/Superset SOMOn Names 

The following diagrams illustrate the 
subsetting and supersetting allowed for 
SDMOD names. For the GET/PUT type modules, 
four parameters allow supersetting. For 
example, in the GET/PUT type module., the 
module IJGFUETC is a superset of a module 
with the name of IJGFUZTZ. See 
subset/Superset Module Names. 

For GET/PUT Type Modules: 
r-----------------------------------------, 

+ • + + + 
I J G C U C M B 

FIE T Y 
+ 0 Z + + 
R W C 
U Z Z 
+ 
P 
Q 
V 
+ 
P 
S 
V 

+ Subsetting/supersetting permitted. 
I. No subsetting/supersetting permitted. L _________________________________________ J 

For Workfile Type Modules: 
r-----------------------------------------, 1 + + + + + 1 
I I J G T C N C T 1 
1 W E R Z Y 1 
1 Z Z + I 
1 U 1 
I Z I 
I 1 
1+ Subsetting/supersetting permitted. 1 
I. No subsetting/supersett~ng permitted. 1 L _________________________________________ J 

SERIAL DEVICE FILE (OTFSR) FOR BOS/360 
~ 

The DTFSR macro instruction is provided as 
a compatibility aid to users of the Basic 
Operating System/360. For Disk Operating 
system/360 users, the DTFCt, OTFPT, DTFMT, 
DTFOR, DTFPR, DTFCN, and DTFSD macros are 
recommended instead of the DTFSR macro. 
Enter the symbolic name of the file in the 
name field and DTFSR in the operation 
field. The entries for DTFSR are discussed 
here and illustrated in Figure 24. 

The begin-definition card must be 
punched with DTFBG in the operation field 
and DISK in the operand field. The name 
field is blank. It is included in DOS to 
provide compatibility with the BOS DTFSR 
macro instruction. 
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r-----------------------------------------, 
IALTTAPE=SYSnnn I 
L __________________ -----------------------J 
This operand is provided for BPS and BOS 
compatibility. 

r-----------------------------------------, 
IBLKFAC=n I L _________________________________________ J 

Undefined journal tape records are 
processed faster when this operand is 
included because it reads groups of lines 
as blocked records. When undefined records 
are processed, BLKFAC specifies the 
blocking factor (n) that determines the 
number of lines read (through CCW chaining> 
as a block of data by one physical read. 
Deblocking is accomplished automatically by 
IOCS when the GET macro is used. The 
BLKFAC parameter is not used with 
RECFORM=FIXBLK, because the blocking factor 
is determined from the BLKSIZE and RECSIZE 
parameters. If this operand is included 
for FIXBLK, FlXUNB, or document processing, 
an assembler diagnostic (MNOTE) results, 
and the operand is ignored. 

r-----------------------------------------, 
IBLKSIZE=n I L _________________________________________ J 

This operand indicates the size of the 
input or output area specified by IOAREA1. 
BLKSIZE specifies the maximum number (n) of 
characters that may be transferred to or 
from the area at anyone time. When 
variable-length records are read or 
written, the area must be large enough to 
accommodate the largest block of records, 
or the longest single record if the records 
are unblocked. 

When undefined journal tape records are 
read, the area must be large enough to 
accommodate the longest record to be read 
if the BLKFAC parameter is not specified. 
If the BLKFAC parameter is specified, the 
BLKSIZE value must be determined by 
multiplying the maximum length that must be 
accommodated for an undefined record by the 
blocking factor desired. A BLKSIZE value 
smaller than this results in truncation of 
data. 

If card-punch or printer output records 
include control characters (that is, DTFSR 
CTLCHR specified) andlor record-length 
fields'for variable-length records 
(RECFORM=VARUNB), the BLKSIZE 
specifications must include the extra bytes 
allotted in the main-storage output area. 

If two input, or output, areas are used 
for a file (IOAREA1 and IOAREA2), the size 
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specified in this entry is the size of each 
1/0 area. 

IOCS uses this block size parameter to: 

• construct the count field of the CCW 
for an input file. 

• construct the count field of the CCW 
for an output file of fixed-length 
records. 

• Check physical record length for a file 
or fixed-length blocked input records. 

• Determine if the space remaining in the 
output area is large enough to 
accommodate the next variable-length 
output record. 

r-----------------------------------------, 
ICHECKPT=n I L _________________________________________ J 

This operand is for compatibility with BPS 
and BOS and is ignored by DOS. 

r-----------------------------------------, 
ICKPTREC=YES I L _________________________________________ J 

This operand is required if a tape inpu! 
file contains checkpoint records 
interspersed among the data records. When 
this entry is included, IOCS recognizes the 
checkpoint records and bypasses them. 

r-----------------------------------------, ICONTROL=YES I L _________________________________________ J 

This operand must be included if a CNTRL 
macro instruction is issued for a file. A 
control command issues orders to the 1/0 
device to perform nondata operations such 
as card-stacker selection, carriage 
skipping, marking of doubtful 1287 or 1285 
tape records, tape rewinding, etc. When 
CONTROL is included, the DTFSR' entry CTLCHR 
must not be included. 



r-----------------------------------------, 
I COREXIT=name I L _________________________________________ J 

COREXIT pr.dvides an exit to the user's 
error correction routine for the IBM 1285, 
or 1287 Optical Reader, or 1288 optical 
Page Reader. If an error occurs after a 
GET, wAITF, or CclTRL macro (to increment Jr 
eject and/or stacker select a docurrent> is 
executed, the error correction routine is 
entered with an indication provided in 
filenawe+80. Filename+80 contains the 
following hexadecimal bits indicating the 
conditions that occurred during the last 
line or field read. Filename+80 should 
also be tested after issuing the optical 
reader macros DSPLY, RESCN, RDLNE, CNTRL 
READKB, and CNTRL MARK. More than one 
error condition may be present. 

X1 20' 

X'01' 

X' 02' 

X'04' 

X'08' 

For the 1288, reading in 
unformatted mode, the 
end-of-page (EOP) condition 
was detected. Norreally, cn an 
EOP indication, the problen 
program ejects and stacker 
select~ the document. 

A data check has occurred. 
(That is, five read a{temfts 
for journal tape processing or 
three read atterrpts fer 
document processing were 
made. ) 

The operator corrected one or 
more characters frorr the 
keyboard (1285 or 1287r) or a 
hopper emfty condition (see 
the HPRMTY=YES operand) has 
occurred (1287D). 

A wrong-length record 
condition has, occurred after 
five read attempts were nade 
for journal tapes or three for 
documents. Not applicable for 
undefined records. 

An equipment check resulted in 
an incomplete read after ten 
read attempts were rrade for 
journal tapes or three for 
documents. 

If an equipment check occurs on the 
first character in the record when 
processing undefined journal tape records, 
the RECSIZE register contains zero, and the 
IOREG (if used) points to the rightmost 
position of the record in the 1/0 area. 
~he user should test the RECSIZE register 
before moving records from the I/O or 
workarea(s). The test conditions are: 

X'10' A nonrecovery error occurred. 

X'20' A sta~ker-select command Nas 
given after the allotted time had 
elapsed and the document is sent 
to the reject pocket. 

X'40' The 1287D scanner was unable to 
locate the reference mark after 
ten read attempts were made for 
journal tapes or three for 
documents. 

FilenaITe+80 can be interrogated by the 
user to determine the reason for entry into 
the error correction routine. The choice 
of action in the user's error correction 
routine is determined ty the particular 
application. 

If the user issues 1/0 macro 
inst~uctions to any device other than the 
1285, 1287, andlor 1288, in the COREXIT 
routine, he must save registers 0, 1, 14, 
and 15 upon enterin~ the routine and 
restore these registers tefore exiting. 1£ 
I/O macro instructions, other than the GET 
and/cr READ, are issued to the 1285, 1287, 
andlor 1288 in this routine, the user must 
first save, and later restore registers 14 
and 15. All exits, except as ~2!~3, from 
COREXIT sheuld be to the address in 
register 14. This returns control to the 
foint frorr which the branch to COREXIT 
occurred. If a READ document command chain 
is broken, IOCS completes the chain upon 
return frorr the COREXI1 routine. 

Note: The user cannot issue a 3ET or a 
READ macro to the 1285, 1287, or 1288 
in his error correction routine. Also, 
the user should not process records in 
this rcutine. rhe record that caused 
the exit to the error routine is 
available for processin~ upon return to 
the user's mainline program. ~~~ 

E~2£~§§~~1_~!~~~E~~~_i~_~~~_~!~2f 
f2~~i~~_~~_~~E!~£~!~3_~f!~f_~~~~!~_~2 
!h~_~~i~!~~~_Ef2gf~~· 

When processing journal tapes, a 
nonrecovery error (torn tape, tape jam, 
etc) normally requires the tape to be 
cOITpletely reprocessed. In this case, the 
user must not branch to the address in 
register 14 from the COREXIT routine or a 
program loop will result. Following a 
nonrecovery error, the optical reader file 
must be closed, the condition causing the 
nonrecoverable error must be cleared, and 
the file must be reopened before processing 
can continue. 

When processing documents, a 
nonrecoverable error requires that the 
docurrent te removed, either manually or by 
nonprocess runout. Such an errer could 
result froIT a jammed document or a scanner 
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control failure. In such cases, the user's 
program should branch to read the next 
docuITent. Also, if the 1287 or 1288 
scanner is unable to locate the document 
reference mark, the document cannot be 
processed. In this case, the document must 
be ejected and stacker selected before 
attempting to read the followinq document 
or a program loop will result. In any 
case, the user must not branch to the 
address in register-I4-frorr the COREXIT 
routine. The user should ignore any Jutput 
resulting from the document under any 
circumstances. 

Eight binary counters are used to 
accumulate totals of certain 1285, 1287, 
and 1288 error conditions. These counters 
each occupy four bytes, starting at 
filename+48. Filename is the name 
specified in the DTF header entry. The 
error counters are: 

counter and 
___ ~99!~~~ __ Contents --------

1 filename+48 Incomplete read 
(equipment check) 

2 filename+52 Incomplete read 
uncorrectable after ten 
read attempts for jJurnal 
tapes or three fer 
documents 

3 filename+56 Wrong-length recerds (Not 
applicable for undefined 
records.) 

4 filename+60 Wrong-length records 
uncorrectable after five 
read attem~ts for journal 
tapes or three for 
documents (Not a~plicable 
for undefined records.) 

5 filename+64 Keyboard corrections 
(journal tape only) 

6 filename+68 Journal ta~e lines, 
including retried lines, 
or document fields, 
including retried fields, 
in which data checks are 
present. 

7 filename+72 Lines marked (journal 
tape only) 

8 filename+76 count of total lines read 
from journal tape or the 
number of CCW chains 
eKecuted during document 
processing. 

100 DOS Supervisor and I/O Macros 

All of these counters contain binary 
zero at the start of each job step and are 
never cleared. The user may list the 
contents of these counters for analysis at 
end ef file, or at end of jot, or he may 
ignore the counters. (Binary contents of 
the counters should te converted to a 
printable format.) 

r-----------------------------------------, 
I CRDERR=RETRY I L _________________________________________ J 

This o~erand applies only to a card output 
file for the IBM 2540 or 2520. It 
specifjps the operation performed if an 
error is detected. 

Normally, if a punching error occurs, it 
is ignored and operation continues. The 
error card is stacked in pocket P1 (punch). 
Correct cards are stacked in the pocket 
specified by the user. If this CRDERR 
entry is included, however, IOCS also 
notifies the operator and then enters the 
wait state whenever an error condition 
cccurs. The operator can then either 
terminate the job or instruct roes to 
re~unch the card. laCS automatically 
generates a retry routine and constructs a 
~£~~ area for the card punch record if this 
entry is included. 

r-----------------------------------------, 
I CTLCHR=YES I L _________________________________________ J 

The CTLCHR (control character> operand 
applies only to printer and punch output 
files. It is included if each logical 
record written or punched contains a 
control character (carriage control or 
stacker selection) in the record itself, or 
in the main storage output area. For 
fixed-length or undefined records, the 
control character must be the first 
character. For variable-length records, it 
is the first character after the 
record-length field. The control character 
codes are the same as the modifier bytes 
used for a punch or print command. 

When this operand is specified, IOCS 
routines cause the designated control 
character for printer or card punch order 
to be issued to the I/O device. Printing 
cr punching begins with the second 
character in the record. When the :TLCHR 
entry is not included, any control 
functions desired must be performed by the 
CNTRL macro. 



r-----------------------------------------, 
IDEVADDR=SYSxxx I L _________________________________________ J 

This operand specifies the symbolic unit 
name to be associated with the file. The 
symbolic unit name represents an actual I/O 
device address and is used in the job 
control ASSGN statement to assign the 
actual I/O device address to this file. 
For a complete list of symbolic unit names 
that can be used for particular devices see 
Symbolic Unit Addresses. SYSOPTr if used r 
is processed as if SYSPCH were specified. 

A reel of tape may be mounted on any 
tape unit available at the time the job is 
ready to run. This is done by assigning 
the device to the specified symbolic unit 
name. Whenever two devices are used for 
one logical file (such as an alternate tape 
unit specified in the ASSGN cards)r this 
DEVADDR entry specifies the symbolic unit 
name for the first device. 

The symbolic unit name must be specified 
for all units except the 2311 disk drive. 
For files on this device, DEVADDR may be 
omitted. If DEVADDR is omitted, the 
symbolic unit name for a disk drive is 
supplied by a job control extent card. 

r-----------------------------------------, 
IDEVICE= I L _________________________________________ J 

This operand must be included to state the 
I/O device associated with this logical 
file. One of the following parameters must 
be entered immediately after the = sign. 

DISK11 For an input or outpu~ file on 
disk (2311). 

TAPE For an input or output file 
recorded on magnetic tape (3420 or 
2400-series). 

PRINTER For output printed on a 1403r 
1404, 1443, 1445, or 3211. 

READ 0 1 For an input card file in a 2501. 

READ 2 0 For an input or output card file 
in a 2520. 

READ 4 0 For an input or output card file 
in a 2540. 

READ42 For an input or output card file 
in a 1442. 

CONSOLE For input from and output to the 
printer-keyboard. 

PTAPERD For input from a 2671. 

READ87T For a journal tape input file on a 
1287. 

READ87D For a document input file on a 
1287 or 1288. 

READ85 For a journal tape input file on a 
1285. 

This operand causes IOCS to set up the 
device dependent routines for a file. For 
document processing on the IBM 1287 or 1288 
Optical Reader, or 1288 Optical Page 
Reader, the user codes CCWs. 

r-----------------------------------------, 
I EOFADDR=name I L _________________________________________ J 

This operand must be included for: 

• Card reader files 

• Magnetic tape input files 

• Paper tape input files 

• Sequential disk input files 

• Optical reader files 

It specifies the symbolic name of the 
user's end-of-file routine. IOCS 
automatically branches to this routine on 
an end-of-file condition. 

IOCS detects end-of-file conditions as 
follows: 

• Card Reader. By recognizing /* punched 
in card columns 1 and 2. If cards are 
allowed to run out without a /* trailer 
card (and a /& card if end-of-job), an 
error condition is signaled to the 
operator (intervention required). 

• Maqnetic Tape Input. By reading a 
tapemark and EOF in the trailer label 
when standard labels are specified, or 
by reading /* if the unit is assigned 
to SYSRDR or SYS~PT. If standard 
labels are not specified, IOCS assumes 
an end-of-file condition when the 
tapemark is read. The user must 
determine, in his routine, that this 
actually is the end of the file. 

• Paper Tap§ Reader. By recognizing the 
end of tape when the end-of-file switch 
is set ON. 

• sequential Disk Input. By reading an 
end-of-file record or reaching the end 
of the last extent supplied by the 
user. 
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• Optical Reader Input. When reading 
data from documents on a 1287 or 1288, 
end-of-file condition is recognized by 
pressing the end-of-file key on the 
console when the input hopper is empty. 
When processing journal tapes on a 1287 
or 1285, end-of-file is detected by 
pressing the end-of-file key after the 
end of the tape has been sensed. 

When loeS detects the end of file, it 
branches to the user's routine specified by 
EOFADDR. If journal tapes are being 
processed, it is the user's responsibility 
to determine if the current roll is the 
last roll to be processed. For 1285, we 
suggest that you key in header inforrr~tion 
at the beginning of each roll. This 
information can then be interrogated in 
this routine to determine whether it is the 
last roll. Regardless of the situation, 
the tape file must be closed for each roll 
within this routine. If the current roll 
is not the last, the OPEN macro must be 
issued. The OPEN macro instruction allows 
header (identifying) information to be 
entered at the reader keyboard and read by 
the processor when using logical IOCS. 

The same procedure can be used for 1287 
processing of multiple journal tape rolls 
as well as the method described under the 
OPEN(R) operand. 

r-----------------------------------------, 
I ERROPT={IGNOREISKIP I name} I L _________________________________________ J 

This operand applies to disk or magnetic 
tape input files, and it specifies 
functions to be performed for an error 
block. 

If a parity error is detected when a 
block of sequential disk records is read, 
the disk block is reread 256 times before 
it is considered an error block. If a 
parity error is detected when a block of 
taee records is read, the tape is 
backspaced and reread 100 times before the 
tape block is considered an error block. 
Unless the ERROPT operand is included to 
specify other procedures, the job is then 
automatically terminated. Either IGNORE, 
SKIP, or the symbolic name of an error 
routine can be specified in this entry. 
One of these parameters is entered 
immediately after the = sign in this 
keyword operand. The functions of these 
three parameters are: 
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IGNORE 

The error condition is completely ignored, 
and the records are made available to the 
user for processing. 

SKIP 

No records in the error block are made 
available for processing. The neAL block 
is read from disk or tape, and processing 
continues with the first record of that 
block. The error block is included in the 
block count, however. 

name 

IOC~ branches to the user's routine, where 
he may perform whatever functions he 
desires to process or note the error 
condition. Register 1 contains the address 
of the block in error, and register 14 
contains the return address. 

In his error routine, the programmer 
should address the error block (or records 
in the error block) by referring to the 
address supplied in register 1. The 
contents of the IOREG register or the work 
area (if either is specified) may vary and, 
therefore, should not be used. Also, the 
programmer must not issue any GET 
instructions for records in the error 
block. If he uses any other IOCS macros in 
his routine, he must save and later restore 
the contents of register 14. At the end of 
his routine, the programmer must return to 
IOCS by branching to the address in 
register 14. When control returns to the 
problem program, the first record of the 
next block is available for processing in 
the main program. 

The ERROPT entry does n2! apply to disk 
or tape output files. The job is 
automatically terminated if a parity error 
still exists after IOCS attempts to write a 
disk output block ten times, or to write a 
tape output block 15 times. The tape 
procedure includes 15 forward erases. This 
entry applies to wrong-length records if 
the DTFSR entry WLRERR is not included. If 
both ERROPT and WLRERR are omitted, IOCS 
ignores any wrong-length records that 
occur. 

r-------------------------------·--------, 
IFlLABL=NOISTDINSTD I L--_______________________________________ J 

This operand may be included for a ~ 
input or output file. One of the following 
parameters is entered immediately after the 
= sign: 



STD 

NSTD 

For a tape file that does not 
contain labels. The entry FlLABL=NO 
may be omitted, if desired, and IOCS 
assumes that there are no labels. 

For a tape input file if standard 
labels are checked by IOCS, or for a 
tape output file.if standard labels 
are written by IOCS. 

For a tape input or output file that 
has nonstandard labels. These 
labels may be processed by the user 
(see Writing Checking Nonstandard 
Labels). NSTD is specified for 
standard input labels if they are 
not to be checked by IOCS. 

r-----------------------------------------, I HEADER=YES . I L __________________ - ______________________ J 

This operand is required if the.operator 
must key in header (identifying) 
information from the 1285 or 1287 keyboard. 
The OPEN routine reads the header 
information only when this entry is 
present. If the entry is omitted, OPEN 
assumes no header information is to be 
read. The header record size can be as 
large as the BLKSIZE specification and it 
is read into the high-order positions of 
IOAREA1. This operand cannot be used for 
1288 files. 

r-----------------------------------------, I HPRMTY=YES I L _________________________________________ J 

This operand is included if the hopper 
empty indication is passed to the user. 
This condition occurs when a READ is issued 
and no document is present. When hopper 
empty is detected, the user's COREXIT 
routine is entered with the condition 
indicated as X'02' in filename+80. 

This operand should be used when 
processing documents in the time dependent 
mode of operation. This allows complete 
overlapping of processing with reading. 
(See method 2 under Programming the 1287 in 
the IBM 1287 Optical Reader Component 
Description and Operating Procedures 
publication listed in the IBM System/360 
and System/370 Bibliography.) Using the 
HPRMTY parameter is used with this method 
of processing, the user is able to check 
for a hopper empty condition in his COREXIT 
routine. This allows him then to· stacker. 
select properly the previously ejected 
document, before returning from the COREXIT 
routine (via register 14). 

r-----------------------------------------, IINAREA=name I L----------------------------_____________ J 

This operand applies only to a card file in 
an IBM 1442 that is updated (TYPEFLE=CMBND) 
and for Which separate input and output 
areas are required. lNAREA specifies the 
symbolic name of the input area to which 
the card record is transferred. CUAREA is 
used in conjunction with INAREA, and both 
IOAREA1 and IOAREA2 must be omitted. 

When the same I/O area is used for both 
input and output in a combined file for a 
2520 or 2540, INAREA and OUAREA are 
omitted. IOAREA1 specifies the name of the 
I/O area used fOr both input and output 
files. This entry does not apply to 
combined files in an IBM 2520 or 2540 .• 

r---------------------------------------, 
IINBLKSZ=n I L-________________________________________ J 

This operand is used with lNAREA for a 
combined file in the 1442 when separate 
input and output areas are required. It 
specifies the maxim~ number, n, of 
characters that are transferred to the 
input area (INAREA) at anyone time. 
Whenever this entry is included, the 
corresponding entry OUBLKSZ must also be 
included, and BLKSIZE ~ be omitted .• 

r-----------------------------------------, I IOAREA1=name I L _______________________________________ J 

This operand is included to specify the 
symbolic name of the input, or output. area 
used by this file. The input/output 
routines transfer records to or from this 
area. 

For a disk output file, the user must 
reserve eight bytes at the beginning of his 
I/O area, ahead of the positions allotted 
for data records. These eight bytes are 
necessary to allow IOCS to construct the 
count area for the disk record. For 1285 
and/or 1287 readers, this area is set to 
binary zeros before each input operation 
and before each tape input operation to 
this area. For document processi~, the 
area is cleared only when the file is 
opened. 

This operand must not be included for a 
1442 combined file if INAREA and OUAREA are 
specified for the file. For a 2520 and 
2540 combined file, IOAREA1 must be used 
for both the input and output area. 
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r-----------------------------------------, 
IIOAREA2=name I L __________________ - ______________________ J 

Two input, or output, areas can be allotted 
for a file, to permit an overlapping of 
data transfer and processing operations. 
When this is done, this IOAREA2 entry must 
be included and specify the symbolic name 
of the second I/O area. 

For a disk output file, the user must 
reserve eight bytes at the beginning of his 
I/O area, ahead of the positions allotted 
for data records. These eight bytes are 
necessary to allow IOCS to construct the 
count area for the disk record. For 1285 
and/or 1287 readers (journal tape only) 
this area is set to binary zeros before 
each input operation to this area. This 
entry must not be included if TYPEFLE=CMBND 
(1442), if DEVICE=READ87D. For a 2520 or 
2540 combined file, IOAREA2 cannot be 
specified. IOAREA1 in this case must be 
used for both the input and output areas. 

r----,-------------------------------------, 
I IOREG= (r) I L _____________________________ · ____________ J 

This operand specifies the general-purpose 
registers 2-12 (r) that the input/output 
routines can use to indicate which 
individual record is available for 
processing. IOCS puts the address of the 
current record in the specified register 
each time a GET or PUT is issued. 

The same register may be specified in 
the IOREG entry for two or more files in 
the same program, if desired. In this 
case, the problem program may need to store 
the address supplied by IOCS for each 
record. 

This operand must be included whenever: 

• Blocked input or output records (from 
disk, magnetic tape, or journal tape) 
are processed directly in the I/O area. 

• Variable-length unblocked or undefined 
tape records are read backwards and 
processed directly in the input area. 

• Two input, or output, areas are used 
and the records (either blocked or 
unblocked) are processed in the I/O 
areas. 

• Undefined records for journal tape are 
read. 

Whenever this entry is included for a 
file, the DTFSR entry WORKA must be 
omitted, and the GET or PUT instructions 
must not specify work areas. 
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Since a read by an optical reader is 
accomplished by a backward scan, the 
rightmost character in the record is placed 
in the rightmost position of the I/O area. 
subsequent characters are placed in 
sequence from right to left. The register 
s~ecified indicates the leftmost position 
of the record to the user. 

r----------------------------------------~l i LABADDR=name I L _________________________________________ J 

The user may require one or more of his own 
disk or tape labels in addition to the 
standard file header label or trailer label 
(on tape). If so, he must include his Own 
routine to check or build the labeICs). 
The symbolic name of his routine is 
specified in this entry. 10CS branches to 
this routine after it has processed the 
standard label. This entry is also 
required whenever nonstandard labels are 
checked or written by the ~roblem ~rogram. 
CDTFSR FILABL s~ecifies NSTD.) 

LABADDR allows one users' label routine 
to be specified for all ty~es of labels for 
the file: header labels, end-of-file 
labels, and end-of-volume labels. For an 
input file, the user can determine the type 
of label that was read by the 
identification in the label itself. For an 
output tape file, however, IOCS indicates 
to the user the ty~e of latel. In this 
case, IOCS supplies a code in the low-order 
byte of register 0, as follows: 

o indicates header labels. 
F indicates end-of-file labels. 
V indicates end-of-volume labels. 

In his routine the user can test this 
byte and then build the appropriate type of 
label. At the end of his routine, the 
programmer must return to IOCS by use of 
the LBRET macro. The user may not issue a 
macro instruction that calls in a transient 
routine. For example, the OPEN, CLOSE, 
DUMP, PDUMP, CANCEL, or CHKPT macro cannot 
be issued in the LAEADDR routine. For a 
more complete discussion, see Label 
Processing. 

r-----------------------------------------, I CUAREA=name I L _________________________________________ J 

This operand is used with INAREA for a 
combined file on an IBM 1442) that requires 
separate input and output areas. It 
specifies the symbolic name of the output 
area from which the updated card record is 
punched. If only one area is used for 
input and output, IOAREA1 should be used. 



r-----------------------------------------, 
IOUBLKSZ=n I L--________________ --_________________ ----J 

This operand is used with OUAREA for a 
combined file. It is similar to INBLKSZ, 
and specifies the maximum number, n, of 
characters that are transferred from the 
output area (OUAREA) at anyone time. If 
combined files use IOAREA1, BLKSIZE must be 
used. 

r-----------------------------------------, I PRINTOV=YES I L-_______________________________________ -J 

This operand must be included whenever the 
PRTOV macro instruction is included in the 
problem program. I 

r-----------------------------------------, 
IREAD={FORWARDIBACK} I L-____________________________________ ----J 

This operand may be included for a magnetic 
tape input file to specify the direction in 
which the tape is to be read. If this 
entry is omitted, IOCS assumes forward 
reading. One specification or the other is 
entered immediately after the = sign: 

FORWARD For a tape read in the normal 
forward direction. 

BACK For a tape read ba~wards. 

r-----------------------------------------, IRECFORM={FIXUNBIFIXBLKIVARUNBIVARBLKI I 
I UNDEF} I L---______________________________________ J 

This operand specifies the type of records 
(fixed or variable length, blocked or 
unblocked, or undefined) in the input or 
output file. one of the following 
parameters may be entered immediately after 
the = sign: 

FlXUNB 

FIXBLK 

VARONB 

For fixed-length unblocked 
records. 

For fixed-length blocked records. 
This applies only to disk and 
magnetic tape input or output and 
optical reader journal tape input. 

For variable-length unblocked 
records. This applies only to 
disk input or output (2311), 
magnetic tape input or output 
(2400 or 3420), card punch output 
(1442, 2520, or 2540), and printer 
output (1403, 1404, 1443, 1445, or 
3211). 

VARBLK For variable-length blocked 
records. This applies only to 
disk and magnetic tape input or 
output. 

UNDEF For undefined records. This 
applies to any file except card 
input (1442, 2501, 2520, or 2540). 

The records in a file can be specified 
as: 

• Disk and magnetic tape input or output. 
FIXUNB, FIXBLK, VARUNB, VARBLK, or 
UNDEF. 

• Card input. FIXUNB. 

• Card output. FIXUNB, VARONB, or UNDEF. 

• Optical reader input. 
All modes: FlXUNB or UNDEF. 
Journal tape mode: FIXBLK. 

• Paper tape input. FIXUNB or UNDEF. 

• Printer-keyboard input or output. 
FlXUNB or UNDEF. 

• Printer output. FlXUNB, VARUNB, or 
UNDEF. 

r-----------------------------------------, IRECSIZE={nl (r)} I L-_____ _ _________________________ -J 

For input or output files, this operand 
must be included for disk, magnetic tape, 
and optical reader journal tape records 
that are fixed-length blocked 
(RECFORM=FIXBLK) or undefined 
(RECFORM=UNDEF). For paper tape records, 
this entry may be included for fixed-length 
unblocked or for undefined records 
(RECFOlUFFIXUNB or =UNDEF). For other 
devices, tbis entry must be included 
whenever records are undefined 
(RECFORM=UNDEF) • 

Por fixed-length blocked disk, magnetic 
tape or optical reader journal tape 
records, this entry specifies ,the number, 
n, of characters in an individual record. 
The input/output routines use this factor 
to block or deblock records, and to check 
record length of input records. 
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For undefined records, this entry 
specifies the number, (r), of the 
general-purpose register (2-12) that 
contains the length of each individual 
input or output record. When undefined 
records are read, IOCS supplies the 
physical record size in the register. In 
the case of paper tape records, this 
applies to both fixed unblocked and 
undefined records. When undefined records 
are built, the programmer must load the 
length of each record (in bytes) into the 
specified register before he issues the PUT 
instruction for the record. This becomes 
the count portion of the CCW that IOCS sets 
up for the file. Thus, it determines the 
length of the record to be transferred to 
an output device. If an undefined punch or 
printer output record contains a control 
character in the main-storage output area 
(DTFSR CTLCHR specified), the length loaded 
into the RECSIZE register must also include 
oJe byte for this character. 

For undefined document records, RECSIZE 
contains only the length of the last field 
of a document read by the user-supplied 
channel command word chain. 

Note: When processing undefined 
records on an optical reader in 
document mode, the user gains complete 
usage of the two registers normally 
used in the RECSIZE operand. To do 
this, make sure that the suppress 
length indicator is always on when 
processing undefined records. 

r-----------------------------------------, 
I REWIND={UNLOADINORWD} I L-________________________________________ J 

If no specifications are given by the 
programmer, tape files are automatically 
rewound, but not unloaded, on an OPEN or 
CLOSE instruction or on an end-of-volume 
condition. If other operations are desired 
for a tape input or output file, this entry 
may be included with one of the following 
entered immediately after the = sign: 

UNLOAD 

NORWD 

To rewind the tape on OPEN, and to 
rewind and unload on CLOSE or an 
end-of-volume condition. 

To prevent rewinding the tape at 
any time. 
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r-----------------------------------------, 
I TPMARK=NO I L-_______________________________________ -J 

This operand is included if the user does 
not want a tapemark written as the first 
record on a tape output file if labels are 
not specified. This entry is also included 
if no tapemark is written following 
nonstandard header labels. If this entry 
is omitted for a tape output file. a 
tapemark is the first record if no labels 
are specified. Also, if this entry is 
omitted, a tapernark is written following 
nonstandard header labels. 

.-------~=======~-------------------------, 
ITRANS=name I L _________________________________________ J 

This entry applies to an input file read 
from the IBM 2671 Paper Tape Reader, and it 
specifies the symbolic name of a code 
translation table. The table must conform 
to the specifications of the machine . 
TRANSLATE instruction. 

The input file records may be punched in 
5-, 6-, 1-, or 8-channel paper tape, using 
anyone of several different recording 
codes. If a code other than EBCDIC is 
used, it must be translated to EBCDIC code 
for use in System/-360 programming_ For 
IOCS to perform this translation, the user 
provides a translation table and specifies 
the symbolic name of the table in this 
TRANS entry. Then, the logical loes 
routines translate the paper tape code and 
make the record available to the programmer 
in usable form directly in the input area. 

r-----------------------------------------, I TRUNCS=YES I L--_______________________________________ J 

This operand applies to disk files with 
fixed-length blocked records 
(RECFORM=FIXBLK) when short blocks are 
processed. It must be included: 

• For an output file if the TRUNC macro 
instruction is issued in the problem 
program. 

• For an input file if the TRUNC macro 
was issued to write short blocks when 
the file was originally created. 

r-----------------------------------------, 
ITYPEFLE={INPUTIOUTFUTICMBND} I L _________________________________________ J 

This operand must be included to specify 
the type of file (input, output, or 
combined) • 



Must be specified for: 

• 2311 disk input files (with or without 
updating) 

• 2400, 3420 magnetic tape input files 

• 1442, 2501, 2520, 2540 card files 

• 1052, 3210, 3215 keyboard input (both 
GET and PUT instructions may be issued) 

• 1285 Optical Reader files 

• 1285 Optical Reader files 

• 1287, 1288 Optical Reader files 

OUTPUT 

Must be specified for: 

• 2311 disk output files 

• 2400, 3420 magnetic tape output files 

• 1403, 1404, 1443, 1445, 3211 printer 
output 

• 1442, 2520, 2540 card punch 

• 1052, 3210, 3215 printer output (only 
PUT instructions may be issued). 

CMBND 

Must be specified for a 1442, 2520, or 2540 
card file that is updated. That is, card 
records are read, processed, and then 
punched (PUT) in the ~ cards from which 
they were read. Thus, input and output 
operations are combined for the same file. 
This operation can be performed in the IBM 
1442, 2520, or 2540 if the Punch-Feed-Read 
special feature is installed and cards are 
fed and read in the punch feed. (See EY! 
Macro: Updating.) 

If this entry is omitted, INPUT is 
assumed. 

r-----------------------------------------, 
IUPDATE=YES I L-_________________ --____________________ -J 

This operand ~ust be included if a disk 
input file (TYPEFLE=INP~T) is updated. 
That is, disk records are to be read, 
processed, and then transferred back (PUT) 
to the same disk record locations from 
which they were read. 

r-----------------------------------------, 
IVARBLD=(r) I L----------------------___________________ J 

Whenever variable-length blocked records 
are built directly in the output area (no 
work area specified), this entry must be 
included. It specifies the number, (r), of 
a general purpose register (2-12), which 
always contains the length of the available 
space remaining in the output area. 

After a PUT instruction is issued for a 
variable-length record, IOCS calculates the 
space still available in the output area 
and supplies it to the programmer in the 
designated register. The programmer then 
compares the length of his next variable 
length record with the available space to 
determine if the record fits in the area. 
This check must be made before the record 
is built. If the record does not fit, the 
programmer issues a TRUNC instruction to 
transfer the completed block of records to 
the tape file. Then, the present record is 
built at the beginning of the output area 
in the next block. 

r-----------------------------------------, 
I VERIFY=YES I L-_______________________________________ -J 

This operand is included if the user wants 
disk records to be parity checked after 
they are written. If this entry is 
omitted, any records written on disk are 
not verified. 

r-----------------------------------------, 
I WLRERR=name I L-_______________________________________ -J 

This operand applies only to disk, magnetic 
tape, or paper tape input files. It 
specifies the symbolic name of a user's 
routine to which IOCS branches if a 
wrong-length record is read. In his 
routine, the user can perfor.m any operation 
he desires for wrong-length records. 
However, be must not issue any GET macro 
instructions for this file. Also, if he 
uses any other IOCS macros in his routine, 
he must save the contents of register 14. 
The address of the wrong-length record is 
supplied" by IOCS in register 1. At the end 
of his routine, the user must return to 
IOCS by branching to the address in 
register 14. 

Whenever fixed-length blocked records or 
variable-length records are specified 
(RECFORM=FIXBLK, =VARUNB, or =VARBLK). a 
machine/check for wrong-length records is 
suppressed. In this case, IOCS generates a 
program check for the wrong record length. 
For fixed-length blocked records, record 
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length is considered incorrect if the 
physical disk or tape record (gap-to-gap) 
is not a multiple of the maximum logical 
record length specified in OTFSR RECSIZE. 
This permits the reading of short blocks of 
logical records, without a wrong length 
record indication. 

For variable-length records on disk or 
tape, the record length is considered 
incorrect if it is not th~ same as the 
block length specified in the 4-byte block 
length field. 

When fixed-length unblocked records are 
specified (RECFORM=FIXUNB), IOCS checks for 
a wrong-length-record indication that may 
result from an I/O operation. 

If this WLRERR entry is omitted and a 
wrong-length record is detected by IOCS, 
one of the following conditions results: 

• If the OTFSR ERROPT entry is included 
for this file, the wrong-length record 
is treated as an error block and 
handled according to the user's 
specifications for an error (IGNORE, 
SKIP, or name of error routine). 

• If the OTFSR ERROPT entry is not 
included, the wrong-length record is 
ignored. 

The WLRERR operand does not apply to 
undefined records. Undefined records are 
not checked for incorrect record length. 

r-----------------------------------------, 
IWORKA=YES I L-_________________ -----------___________ -J 

Input/output records can be processed, or 
built, in workareas instead of the 
input/output areas. If this is planned, 
WORKA=YES must be included, and the 
programmer must set up the workarea(s) in 
main storage. The symbolic name used in 
the OS instruction that reserves the 
workarea (or general register containing 
the address of the workarea) must be 
specified in each GET or PUT instruction. 
IOCS then moves the record to, or from, the 
specified workarea. 
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Whenever this entry is included for a 
file, the DTF entry IOREG must be omitted. 
Also, for optical character records, a 
workarea can only be used when processing 
journal tape. 

The DTFEN Card 

An end-of-definition card must follow the 
last set of DTFSR cards that applies to a 
magnetic tape file or to a OASD file. If 
two or more OTFSR macros are used in the 
samE program, they may not be assembled 
separately from each other because 
duplicate labels may be generated. 
However, the set of DTFSR macros may be 
assembled separately from the user program. 
The DTFEN card must be punched with DTFEN 
in the operation field and blanks in the 
name field. The operand field may be blank 
or it may contain OVLAY as a parameter (to 
provide compatibility with BOS). DOS 
interprets the DTFEN card as a signal to 
begin generation of the required disk or 
tape I/O modul es. 
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Figure 24. DTFSR Macro - 2311 Disk (Part 2 of 5) 
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Figure 24. DTFSR Macro - Printer/Printer Keyboard (Part 4 of 5) 
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Figure 24. DTFSR Macro - TaFe (Part 5 of 5) 

Imperative Macro Instructiol':.1 

After the files are defined ty the 
declarative macro instructions, the 
following groups of imperative macros can 
be applied to open, process, and close the 
sequential files involved. 

• Initialization Macros 

• Sequential Processing Macros 

• Completion Macros 

For a guideline of macros to use for a 
particular 1/0 file, see Figure 7. 

Before processing a logical file, ready it 
for use by issuing an OPEN(R) macro. OPEN 
need not be used with DTFCN and DTFPT 
files, ho~ever. OPEN(R) optionally checks 
or writes standard labels or nonstandard 
labels. 

t Go..- ....... 2·12 .... itton wim _~ for ",empIe: 1121. 

Information on latels is contained in 
the ~ab~!_~EQ£~~~i~[ section, in ~E~~g~i~ 
~" and in the ~~~~_~~g~~~~~nt_g2~£~E~~ 
publication. 

r-----T-----------------------------------, 
lOp I Operand I 
~-----+-----------------------------------~ 
Ifor self-relocating programs ~ I 
I II 
10PENRI{filenamel} I 
I I (rl) I 
I I I 
I I r, {f ilename2} .•• , {fi lenamen}] I 
I I L ( r 2 ) ( rn ) I 

~-----+--------------------------------~--~ 
Ifor programs that are not self-relocating I 
I I . I 
10PEN I filenamel I 
I I (rl) I 
I I C I 
I I r, {filename2} ••• ,{filenaroen}] I 
I I L ( r 2) ( rn ) I L _____ ~ ___________________________________ J 

..,/ 
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~Q~~: To write the most efficient code 
(in a multiprogramrring environrrent), we 
recommend that the self relocating form 
of OPEN be use1. <See alsc ~EE~~£!~~) 

~he OPEN wacro instruction activates all 
files processed with LIOCS. 

When the operation CPEN is used, the 
symbolic address constants that OPEN 
generates from the parameter list-are not 
self-relocating. When OPENR is specified, 
the symbolic address constants are 
self-relocating. 

*********************************** 

rtestriction: ~e~r-relocat1ng 
programs-using LIOCS must use the 
OPENR macro instruction to activate 
all files, including printer keyboard 
files. The OPENR macro, in addition 
to activating files for Frocessing, 
relocates all address constants 
within the DTF tables. 

Note: Zero constants are not 
relocated except when they constitute 
the module address. 

*********************************** 

If OPEN attemFts to activate a logical 
IOCS file (DTF) whose device is unassigned, 
the job is terminated. If the device is 
assigned IGN, OPEN(R) does not activate the 
file but turns on the DTF byte 16, bit 2, 
to indicate the file is not activated. If 
DTF byte 16 bit 2 is ON after the file is 
opened, input/output operations should not 
be performed on this file. 

~he symbolic name of the file (DTF 
filename) is entered in the operand field. 
A maxirrum of 16 files may te opened with 
one OPEN (or OPENR) by entering the 
filenames as additional operands. 
Alternately, the user can load the address 
of the DTF filename in a reqister and 
specify the 'register using ordinary 
register notation. The high-order 8 bits 
of this register must be zeros. Filename 
may be preloaded into any register, 0-15. 

~Q~~~: If you use register netatien, 
we recommend using only registers 2-12. 
This will make your prograrrs rrcre 
corepatible with the Operating System 
<OS). If it is necessary to open a 
sequential DASD file more than once, 
then the DTF must be restored to its 
original state. 

Whenever an input/output Q~§~ or 
m~g~~~!£_~~E~_!!!~ is opened and the user 
plans to process user-standard labels (UHL 
or UTL), or nonstandard taFe labels, he 
must ~rovide the information fer checking 
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or building the labels. If this 
information is obtained from another input 
file, that file must also be opened, if 
necessaty, ahea1 of the DASD or tape file. 
To de this, specify the input file ahead of 
the tape or DASD file in the same OPEN, or 
issue a s€Farate OPEN for the file. 

If an output tape (specified to contain 
standard labels) is opened that does not 
contain a volume label, an operatoL message 
is issued. This message gives the operator 
the cpportunity to type a volume serial 
number so that a volume label can be 
written on the output tape. 

When 2E~~i~g_2~n~!_ii!~~ such as th~ 
card reader, card punch, MICR document 
reader, paper tape reader, paper tape 
Funch, printer, and printer-keyboard, OPEN 
sirrply wakes the file availatle for input 
or output. For a paper tape punch file 
with two I/O areas, OPEN loads the user's 
IOREG with the address of an I/O area. 

If the user wishes, a DTFCN (console) 
file can be opened if device type checking 
is desired. The unit record OPEN permits 
the logical unit assignment to be either to 
a 1052 printer-keytoard or to a printer. 
An assignment to any device other than 
these two is invalid and the job is 
canceled. 

For 1403 printers with the Universal 
Character Set feature, data checks are 
ignored and blanks a~e printed unless the 
user sFecifies UCS=ON in the DTFPR. 

For MICR devices, the OPEN macro sets 
the entire I/O area to binary zeros. 

When LIOCS is used for processing 
journal taFes on the IBM 1285 Optical 
Reader, the OPEN macro must be issued at 
the beginning of each input roll. LIOCS 
journal tape processing on the 1287 may be 
done in the same way. 

To process two or more rolls on the 1287 
as one file (when an end-of-tape condition 
occurs), run out the tape by pressing the 
start key on the optical reader. This 
creates an intervention-required condition 
instead of the end-of-file key. The next 
tape can then be loaded and processed as a 
continuation of the previous tape. 
However, because OPEN is not reissued, no 
header information can be entered between 
taFes. 

When precessing documents on the 1287, 
OPEN must be issued to make the file 
available. If the program is to be 
self-rel~catable, OPENR must be used and 
for any CCW chain the user writes, 
addressability must be provided for his 
data addresses. 



OPEN allows header (identifying) 
information to be entered at the 1285 or 
1287 keyboard, for journal tape or cut 
documents (1287). When header information 
is entered, it is always read into IOAREA1, 
which must be large enough to accommodate 
the desired header information. 

DASD OUTPUT: When a multivolume DASD file 
is created using sequential processing, 
only one extent is processed at a time. 
Therefore, only one pack need be mounted at 
a time. When processing on a- volume is 
completed, message 

4n55A WRONG PACK, MOUNT nnnnnn 

will be issued so that the next volume may 
be mounted. 

When a file is opened, OPEN checks the 
standard VOLl label and the specified 
extents: 

1. The extents must not overlap each 
other. 

2. The first extent must be at least two 
tracks long if user standard labels 
are created. 

3. Only extent types 1 and 8 are valid. 

The data extents of a sequential DASD 
file can be type 1, type 8, or both. Type 
8 extents are called split cylinder extents 
and use only a portion of each cylinder in 
the extent. The portion of the cylinder 
used must be within the head limits of the 
cylinder and within the range of the 
defined extent limits. For example, two 
files can share three cylinders--one file 
occupying the first two tracks of each 
cylinder and the other file occupying the 
remaining tracks. In some applications, 
the use of split cylinder files reduces the 
access time. 

OPEN checks all the labels in the VTOC 
to ensure that the file to be created does 
not destroy an existing file whose 
expiration date is still pending. It also 
checks to determine that the extents do not 
overlap existing extents. After the VTOC 
checks, OPEN creates the standard label(s) 
for the file and writes the label(s) in the 
VTOC. 

If the user wishes to create his own 
user standard (UHL or UTL) labels for the 
file, he must include the DTF entry 
LABADDR. OPEN reserves the first track of 
the first extent for the user header and 
trailer labels. Then, the user's label 

routine is given control at the address 
specified in LAEADDR. 

After the header labels are built, the 
first extent of the file is ready to be 
used. The extents are made available in 
the order of the sequence numbers on the 
actual extent statements. When the last 
extent on the mounted volume is filled, 
user standard trailer labels can be built. 
Then, the next specified volume in the 
extent statements is mounted and opened. 

For a file-protected DASD, when OPEN 
makes the first extent of the new volume 
available, it makes the extent(s) from the 
previous volume unavailable. When the last 
extent on the fi"nal volume of the file is 
processed, OPEN issues an operator message. 
The operator has the option of canceling 
the job or typing in an extent on the 
printer-keyboard and continuing the job. 

DASD INPUT: In a multivolume file (a file 
having extents on more than one disk pack), 
only one extent is processed at a time, and 
thus, only one pack need be mounted at a 
time. When processing on a volume is 
completed, message 

4n55A WRONG PACK, MOUNT nnnnnn 

will be issued so that the next volume may 
be mounted. 

When a volume is opened, OPEN checks the 
standard VOLl label and goes to the VTOC to 
check the file labelCs). OPEN checks the 
specified extents in the extent statements 
against the extents in the latels to make 
sure the extents exist. If LABADDR is 
specified, OPEN makes the user standard 
header (UBL) labels available to the user 
for checking (one at a time). 

After the -labels are checked, the first 
extent of the file is ready to be 
processed. The extents are made available 
in the order of the sequence number on the 
extent statements. The same extent 
statements that were used to build the file 
can be used when the file is used as input. 

Note: If EXTENT cards with specified 
limits are included in the job stream, 
or if an EXTENT was created by replying 
with an extent to message 

4450A NO MORE AVAILABLE EXTENTS 

when the file was built, then an 
additional EXTENT card must be 
submitted on input to process that 
extent. If no EXTENT cards are 
submitted, however, this additional 
extent is processed normally. 
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When the last extent on the mounted 
volume is processed, th( user standard 
trailer labels are made available for 
checking one at a time. The next volume is 
then opened. 

Por DASD devices that are file protected 
when OPEN makes the first extent of the new 
volume available, OPEN makes the extent(s) 
from the previous volume unavailable. 

LBRET Macro 

r------y---------~------------------------~ 
iName joperationioperand i 
~------+---------+------------------------~ I [namellLBRET 1{1,2,3} I L ______ ~ _______ ~ ________________________ J 

The LBRET macro is issued in user 
subroutines when the user has completed 
processing labels and wishes to return 
control to laCS. LBRET applies to 
subroutines that write or check DASD or 
magnetic tape uSer standard labels, write 
or check tape nonstandard labels, or check 
DASD extents. The operand used depends on 
the function to be performed. See Label 
Processing. 

CHECKING USER STANDARD DASD LABELS: laCS 
passes the labels to the user one at a time 
until the maximum allowable number is read 
(and updated), or until the user signifies 
he wants no more. In his label routine, 
the. user issues LBRET 3 if he wants laCS to 
update (rewrite) the label just read and 
pass him the next label. LBRET 2 is issued 
if he simply wants ICCS to read and pass 
him the next label. If an end-of-file 
record is read when LBRET 2 or LBRET 3 is 
used, label checking is automatically 
ended. If the user wants to eliminate the 
checking of one or more remaining labels, 
LBRET 1 should be issued. 

WRITING USER STANDARD DASD LABELS: The 
user builds the labels one at a time and 
uses LBRET to return to laCS, which writes 
the labels. LBRET 2 is used if the user 
wants control returned to him after IOCS 
writes the label. If, however, IOCS 
determines that the maximum number of 
labels has already been written, label 
processing is terminated. LBRET 1 is used 
if the user wishes to stop writing labels 
before the maximum number of labels is 
written. 
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CHECKING USER STANDARD TAPE LABELS: IOCS 
reads and passes the" labels to the user one 
at a time until a tapemark is read, or 
until the user signifies he does not want 
any more labels.. LBRET 2 is used if the 
user wants to process the next label.. If 
IOCS reads a tapemark, label processing is 
automatically terminated. LBRET 1 is used 
if the user wants to bypass any remaining 
labels. 

WRITING USER STANDARD TAPE LABELS: The 
user builds the labels one at a time and 
returns to IOCS, which writes the labels. 
When LBRET 2 is used, IOCS returns centrel 
to the use.r (at the address specified in 
LABADDR) after writing the latel. LBRET 1 
must be used to terminate the label set. 

WRITING OR CHECKING NONSTANDARD TAPE 
LABELS: The user must process all his 
nonstandard labels at once. LBRET 2 is 
used after all label processing is 
completed and the user wants to return 
control to IOCS. Appendix D shows an 
example of this. 

Sequential Processing Macros 

The sequential processing macro 
instructions permit the programmer to store 
and retrieve records without coding 
blocking/deblocking routines. The 
programmer can, therefore, concentrate on 
processing his data. Another major feature 
of these macro instructions is the ability 
to use one or two I/O areas and to process 
records in either a workarea or an I/O 
area. 

The sequential processing routines 
provide for overlapping the physical 
transfer of data with processing. The 
amount of overlapping actually achieved is 
governed by the problem program through the 
assignment of I/O areas and workareas. An 
I/O area is that area of main storage to cr 
from which a block of data is physically 
transferred by logical IOCS. A workarea is 
an area used for processing an individual 
logical record from the block of data. A 
workareacannot be used with paper tape 
records. The I/O area(s) is specified in 
the associated DTF macro, while the 



workarea is specified in the sequential 
processing macro. 

The following combinaticns cf I/O areas 
and workareas are possible: 

1. One I/O area without a workarea 

2. One I/O area with a wcrkarea 

3. Two I/O areas without a w'orkarea 

4. Two I/O areas with a wcrkarea 

When processing spanned records, the 
user may use: 

1. One I/O area with a workarea, or 

2. Two I/O areas with a wcrkarea. 

Although two I/O areas are perrritted, 
normal overlap is curtailed because each 
I/O command from the user may require 
multiple I/O operations by M~MCD. 

GET Macro 

r------T---------T------------------------, 
'Name I Operation I Operand , 
~------+---------+------------------------~ 
I [namel/GET I!filenamej [,!wcrknamejJ' 
I I I (1) (0) I L ______ ~ _________ ~ ________________________ J 

*********************************** 

Recommendation: To write the rrost 
efficient code (in a multifrogramming 
environment), register nctaticn 
should be used for this rracro in 
conjunction with the OPENR rracro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the OFerating 
System (OS). For additicnal 
information on writing self 
relocating code, see ~Fendix_§. 

*********************************** 

GET makes the next sequential logical 
record from an input file available for 
processing in either an input area or a 
specified workarea. It is used for any 
input file in the system, and for any type 
of record: blocked or unblccked, fixed er 
variable length, and undefined. 

If GET is used with a file ecntaining 
checkpoint records, the checkpeint records 
are bypassed automatically. 

File~~: GET requires the first operand. 
~he fararreter value nust te the sane as 
sfecified in the header entry cf the D~F 
fcr the file from which the record is to be 
retrieved. The filenane can be sFecified 
as a symbcl or in either special or 
crdinary register nctaticn. The latter is 
freferable (see Recommendatien). 

Ncte: The register used nust have a high 
erder byte of zero. 

workname: This is an optional Farameter 
specifying the workarea name or a register 
(in either sFecial er crdinary reg1ster 
notation) containing the address ef the 
werkarea. The workarea acdress should 
never be Freleaded intc register 1. This 
Fararreter is used if reccrds are to be 
Frccessed in a workarea teat the user 
himself defines (fer exanfle, using a DS 
instruction). If the operand is specified, 
all GETs tc the narred file must always use 
a register er a werknane. Using the secend 
oferand causes GET to reove each individual 
recerd frcn the inFut area tc a wcrkarea. 

All reccrds from a logical file may be 
frccessed in the sane werkarea, cr 
different records from the same logical 
file rray te processed in different 
workareas. In the first case, each GE~ fer 
a file specifies the same workarea. In the 
seccnd case, different GE~ instructiens 
sFecify different workareas. It night be 
advantageous to plan two workareas, for 
exarrFle, ar.d tc sFecify each area in 
alternate GET instructions. This permits 
the Frograrrmer to compare each record with 
the Freceding cne. In tbis nanner, he 
checks for a change in a control field 
~ithin the recerd. Hcwever, enly cne 
~orkarea can be specified in any cne GET 
instruction. 

~he inFut area must te s~ecified in the 
entry ICAREA1 of the DTF rracro. For any 
file ether than a cenbined file, two input 
areas may be used to pernit an overlaPFing 
cf data transfer and Frocessing cperations. 
~he seccnd area is sFecified in IOAREA2. 
whenever two input areas are sFecified, the 
Ices reutines transfer recerds alternately 
te each area. They eoropletely handle this 
fliF-flef se that the next sequential 
record is always available tc the problerr 
Fregrarr fcr Frccessing. 

Fcr a ccrrbined file, the inFut area is 
specified in IOAREA1 and the outFut area in 
ICAREA2. If the sarre area is used fer beth 
inFut and output, IOAREA2 is omitted. 
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when records are processed in the input 
area(s), a register must be specified in 
the entry IOREG of the DTF nacro if: 

1. Records are blocked, or 

2. Undefined or variable-length nagnetic 
tape records are read tackwards, er 

3. Two inFut areas are used, for either 
blocked or unblocked records, or 

4. Neither BUFOFF=O nor WCRKA=YES is 
spedified for ASCII files 

This register identifies the ne~t single 
record to be processed. It always contains 
the absolute address of the recerd 
currently available. The GET reutine 
places the Froper address in the register. 

If a workarea is used, WCRKA=YES must be 
specified. IOREG should not be SF€cified. 

When the GET macro detects an 
end-of-file condition, IOCS tranches te the 
user's end-of-file routine (specified by 
EOFADDR). For MICR document processing. 
the user does not regain control until 
either a buffer becomes filled with a 
stacker selected document, cr error 
conditions are posted in the buffer status 
indicators. 

An examFle of GET/PUT precessing is 
shown in the following coding. The 
parameter ICAREAl pOints to the first I/O 
area for this file. IOAREA2 points to the 
second I/O area. GET pOints to the 
file-definition block and te the werkarea 
(A3) to which logical records are noved 
fron areas Al and A2 by LICCS. 

r--------------------------, 
I I 

FNAME<-J DTFMT I 
I r-----------> ICAREA1=Al, I X 

I r----------> IOAREA2=A2, I X 
II. WORKA=YES I 
II . I 

Al <-JIDS 500C I 
A2 <--JDS 500C I 

I 
I 

r----------J 
V 

GET FNAME,A3 
1\ 

I 
A3 <-, OS 100C I 

I . I 
I I L ___________________ J 
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Untlccked Reccrds 

Records retrieved from any input file are 
ccnsidered fixed unblccked ur.less etherwise 
specified. 

whenever records are unblocked (either 
fixed er variatle length) and cnly one 
in~ut area is used, each GET transfers a 
single reccrd fren an I/C device to the 
inFut area. The record is then transferred 
tc a werkarea if cne is sFecified in the 
GET instruction. If two input areas are 
sFecified, each GET nakes the last recerd 
that was transferred to nain storage 
availatle fer Frecessing in the inFut area 
er workarea. The same GET 'also starts the 
transfer cf the fcllcwing reccrd te the 
ether input area. 

When an IBM 2540 Card Read Punch is used 
fcr a card inFut file, ·each GET instruction 
normally reads the record from a card in 
the read feed. Hcwever, if the 2540 has 
the Punch-Feed-Read special feature 
installed and if CMEND is sFecified in the 
entry TYPEFLE, each GET reads the record 
fren a card in the Funch feed, at the 
Funch-feed-read station. This record can 
te uFdated with additicnal infcrnation that 
is then punched back into the sane card 
~hen the card Fasses the Funch statien and 
a PUT instruction is issued. (See Put: 
Macr2-QEdating.) -----

Elccked Recerds 

when reccrds cn DASD er nagnetic ta~e are 
specified as blocked in the entry RECFCRM, 
each individual recerd nust te lccated fer 
Frocessing (detlocked). Therefere, tlecked 
records (either fixed or variable length) 
are handled as fellcws: 

1. The first GET instructicn transfers a 
block of records froll' DASC or tape to 
the input area. It alsc initializes 
the s~ecified register to the absolute 
address ef the first data recerd. or 
it transfers the first record to the 
specified workarea. 

2. Subsequent GET instructions either add 
an indexing factor te the register er 
move the proper record to the 
sFecified wcrkarea, until all recerds 
in the block are precessed. 

3. Then, the next GET nakes a new block 
ef recerds availatle in nair. sterage, 
and either initializes the register er 
ncves the first reccrd. 



Spanned Records 

When unblocked or blocked spanned records 
are processed, the entry RECFORM=SPNUNB or 
RECFORM=SPNBLK, respectively, must be 
included in both the file definition 
(DTFMT, DTFSD) and the appropriate module 
(SDMODVI, SDMODVU, or MTMOD). GET 
assembles spanned record segments into 
logical records in the user's work area. 
Null segments are recognized and skipped. 
They are not assembled into logical 
records. The length of the logical record 
passes to the user through a register 
specified under RECSIZE in the DTF. 

If the user chooses to update logical 
records using SDMODVU, the pointer to the 
physical record in which a logical record 
starts is saved on each GET so that the 
device may be repositioned. The extent 
sequence number (byte 40 of the DTF) is 
also saved in case the logical record spans 
disk extents. 

Undefined Records 

When undefined records are handled, the 
entry RECFORM=UNDEF must be included in the 
file definition. GET treats undefined 
records as unblocked, and the programmer 
must locate individual records and fields. 
If a RECSIZE register is specified, IOCS 
stores the length of the record read in 
that register. Undefined records are 
considered to be variable in length by 
IOCS. No other characteristics of the 
record are known by IOCS. They are the 
responsibility of the user. 

Read Backwards, Tape 

If records on magnetic tape are read 
backwards (BACK specified in entry READ), 
blocks of fixed-length records, blocks of 
blocked-variable records, or unblocked 
records, are transferred from tape to main 
storage in reverse order. The last block 
is read first, the next-to-Iast block, 
second, etc. For blocked records, each GET 
instruction also makes the individual 
records available in reverse order. The 
last record in the input area is the first 
record available for processing (either by 
indexing or in a workarea). 

Any 9-track tape can be read backwards. 
7-track tape can be read backwards only if 
the data conversion special feature was not 
used when the. tape was written. 

PUT Macro 

r------T-----T----------------------------, 
I 10per-1 I 
I Name lationlOperand I 
~-----+-----+-------~--------------------~ 
I [namellPUT l{filename}r.{WOrkname}] I 
I I I (1) L (0) I 
I I I I 
I I I [ {STLsp=contrOlfield}] I 
I I I (r) I 
I I I, I 
I I I {STLSK=controlfield} I 
I I I (r) I L ______ ~ ____ L ____________________________ J 

••••••••••••••••••••••••••••••••••• 
Recommendation: To write the most 
efficient code (in a multiprogramming 
environment), register notation 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the operating 
System (OS). For additional 
information on writing self 
relocating code, see Appendix G. 

••••••••••••••••••• * ••••••••••••••• 

PUT writes or punches logical records that 
are built directly in the output area or in 
a specified workarea. It is used for any 
output file in the system, arid for any type 
of record: blocked or unblocked, fixed or 
variable length, and undefined. It 
operates much the same as GET but in 
reverse. It is issued after a record has 
been built. -----

When a PUT is issued, the printer 
automatically spaces one line. Neither the 
CNTRL macro nor a control character need be 
specified. 

Filename: PUT requires the first operand. 
The parameter value must be the same as 
specified in the header entry of the CTF 
for the file being built. The filename can 
be specified as a symbol or in either 
special or ordinary register notation. The 
latter is preferable (see Recommendation>. 

Workname: An optional parameter specifying 
the workarea name or a register (in either 
special or ordinary register notation) 
containing the address of the workarea. 
The workarea address should never be 
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preloaded into register 1. This parameter 
is used if records are built in a workarea 
that the user himself defines (for example. 
using a OS instruction). If the operand is 
specified. all PUTs to the named file must 
always use a register or a workname. Using 
the second operand causes PUT to move each 
record from the workarea to the output 
area. 

Individual records for a logical file 
may be built in the same workarea or in 
different workareas. Each PUT instruction 
specifies the workarea where the completed 
record was built. However. only one 
workarea can be specified in anyone PUT 
instruction. 

Whenever an output data record is 
transferred from an output area (or 
workarea) to an I/O device (by a PUT 
instr~ction). the data remains in the area 
until it is either cleared or replaced by 
other data. loeS does'not clear the area. 
Therefore. if the user plans to build 
another record whose data does not ,use 
every position of the output area or 
workarea. he must clear that area before he 
builds the record. If this is not done. 
the new record will contain interspersed 
characters from the preceding record. For 
example, in the case of output to a 
printer. the forms design may require 
printing in selected positions on one print 
line and in different positions on another 
line. In this case, the output area or 
workarea for the printer file should be 
cleared between lines. 

STLSP=control field: This optional operand 
specifies a one-byte control field that 
allows for spacing while using the 
Selective Tape Listing feature on the 1403 
printer. You can also use ordinary 
register notation to provide the address of 
the control field. Registers 2 through 12 
are available without restriction. The 
spacing (after printing occurs) is set by 
the bit configuration of ones in the 
one-byte control field as follows: 

r----------------~-~-~-~-T-~-~--T---' 
IData Byte Bits I 01 11 21 31 41 51 61 7 1 
~----------------+--+--+--+--+--+--+--+---~ 
ITape Position 1 81 71 61 51 41 31 21 1 I 
L _______________ -L-_~_~_~ __ ~ __ ~--~--~---J 

The tape positiQn 1 is\the leftmost tape on 
the selective tape listing device. 

Note: Double width tapes must be 
controlled by both bits of the control 
field. 
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STLSK=control field: This optional operand 
specifies a one-byte control field that 
allows for skipping while using the 
selective tape listing feature on the 1403 
printer. You can also use ordinary 
register notation to provide the address of 
the control field. Registers 2 through 12 
are available without restriction. The 
skipping (after printing occurs) is set by 
the bit configuration in a one-byte control 
field. 

Selective tape listing support in the 
DTFPR declarative macro instruction allows 
t:he user to independently space or skip up 
to eight paper tapes. This feature is 
widely used in conjunction with MICR 
document proce.ssing. 

Required DTF Operands 

The output area must be specified in the 
entry IOAREA1 of the DTF macro. For any 
file other than a combined file. two output 
areas may be used to permit an overlapping 
of data transfer and processing operat~ons. 
The s~cond area is specified in IOAREA2. 
~henever two output areas are specified, 
the IQCS routines ~ransfer records 
alternately from one to the~other area. 
The routines completely handle this 
flip=flop. so that the pro~er output record 
area is always available to the program. 

For a combined file. the input area is 
specified in IOAREAl and the output area in 
IOAREA2. If the same area is used for both 
input and output~ IOAREA2 is omitted. 

When records are built in the output 
area(s), a register must be s~ecified in 
the entry IOREG if: 

1. Records are' blocked. or 

2. Two output areas are used for either 
blocked or unblockeq records. 

This register always contains the 
absolute base address of the currently 
available output-record area. IOCS places 
the proper address in the register. The 
user should always address the I/O areas by 
using\the IOREG as the base register and 
should not assume which' I/O area is 
presently being used. If a workarea is 
used. ~ORKA=YES must be specified; IOREG 
should not be specified. 

If blocked records are variable length 
and are built in the output area(s). an 
additional register must be specified in 
the entry VARBLD. IOCS stores the number 



of bytes rema1n1ng in the output area in 
the VARBLD register each time a PUT 
instruction is executed. 

1Jnblocked Records 

Records transferred to any output file 
except DASD or magnetic tape are always 
considered fixed unblocked unless otherwise 
specified. Records for DASD or tape output 
a~e treated as unblocked if this is 
specified in the entry RECFORM. 

Whenever records are unblocked (either 
fixed or variable length), each PUT 
transfers a~single record from the output 
area (or input area if updating is 
specified) to the file. If a workarea is 
specified in the PUT instruction, the 
record is first moved from the workarea to 
the output area (or input area) and then to 
the file. For fixed DASD unblocked 
records, IOCS follows the rule that if 
there is not enough space for another 
record in the extent specified, then there 
is not enough space for an EOF record. 

Blocked Records 

When blocked records are written on DASD or 
magnetic tape, the individually built 
records must be formed into a block in the 
output area. Then, the block of records is 
transferred to the output file. The 
blocked records may be either fixed or 
variable length. 

Fixed-length blocked records can be 
built directly in an output area or in a 
workarea. Each PUT instruction for these 
records either adds an indexing factor to 
the register (IOREG); or moves the 
completed record from the specified 
workarea to the proper location in the 
output area. When an output block of 
records is complete, a PUT instruction 
causes the block to transfer to the output 
file and initializes the register, if one 
is used. 

Variable-length blocked records can al~o 
be built in either an output area or a 
workarea. The length of each variable 
length record must be determined by the 
problem program and included in the output 
record as'it is built. The problem program 
can calculate the length of the output . 
record from the length of the corresponding 
input records. That is, variable length 
output records are generallY,developed from 
previously written variable length input 
records. Each variable length input record 

must include the field that contains the 
length of the record. 

When variable-length blocked r~cords are 
built in a workarea, the PUT instruction 
performs the same functions as it does for 
fixed-length blocked records. The PUT 
routines check the length of each output 
record to determine if the record fits in 
the remaining portion of the output area. 
If the record fits, PUT immediately moves 
the record. If it does not fit, POT causes 
tbe completed block to be written and then 
moves the record. 

However, if variable-length blocked 
records are built directly in the output 
~, the VARBLD entry, the TRUNC macro, 
and additional user programming are 
required. The user's program must 
determine if each record built will fit in 
the remaining portion of the output area. 
This must be known before record processing 
for a subsequent record begins, so that the 
completed block can be written. Thus, the 
length of the record must be precalculated 
and compared with the amount of remaining 
space. 

The amount of space available in the 
output area at any time can be supplied to 
the program (in a register) by the IOCS 
routines. For this, the user must specify 
a general purpose register in the DTF entry 
VARBLD. This register is in addition to 
the register specified in IOREG. Each time 
a PUT instruction is executed, IOCS loads 
into the specified register the number of 
bytes remaining in the output area. The 
problem program uses this to determine if 
the next variable-length record will fit .• 
If it will not fit, a TRONC macro 
instruction must be issued to transfer the 
block of records to the output file. The 
entire output area is then available for 
building the next block. 

Spanned Records 

When PUT handles unblocked or blocked 
spanned records, the entry RECFORM=SPNUNB 
or RECFORM=SPNBLK, whichever applies, must 
be included in both the file definition 
(DTFMT, DTFSD) and the appropriate module 
(SDMODVO, SDMODVU, or MTMOD). Logical 
records in the user's workarea are qivided 
into spanned record segments according to 
the length specified in the RECSIZE 
parameters. In constructing the segments, 
full use is made of the space available in 
each physical record and device track,. On 
output, spanned records do not span 
volumes. If there is not enough space on 
the current volume to contain a spanned 
record, SDMODVO: 
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1. Rereads the last block of the previous 
spanned record. 

2. Rewrites the last block (truncated to 
the last segment of the previous 
spanned record, if necessary) to erase 
the remainder (if any) of the track; 

3. Writes an eight-byte record-block 
descriptor word and one null segment 
on each remaining track on the current 
vol1J...1!!e" 

4. Attempts to put the entire spanned 
record on the next volume. 

For update files, SDMODVU repositions 
the device to the first block of the 
1 ....... _.:: __ ' _"... ___ ~ \... ...... _.:: __ .... lo.."" _ ....... .:_ .... ____ .W#llt....:I 
..Lv'::f..L ..... a..r.. 4'C ..... V4U UI u.;;:)..LU'::f ~U'C t'V..LU~e'4 ;;:)av'Cu 

in GET processing. If the logical record 
spans extents, the extent sequence number 
that was also saved in GET processing is 
used to ensure that updating starts in the 
proper extent; that is, from the beginning 
of the logical record. 

Undefined Records 

When undefined records are handled, PUT 
treats them as unblocked. The programmer 
must provide any blocking he wants. He 
must also determine the length of each 
record (in bytes) and load it in a register 
before he issues the PUT instruction for 
that record. The register used for this 
purpose must be specified in the DTF entry 
RECSIZE. 

Updating 

A sequential file on 2311, 2314, 2319, or 
2321 DASD, a card input file in a 1442 or 
2520, or a card file in the punch feed of a 
2540 equipped with the Punch-Feed-Read 
special feature can be updated. That is, 
each DASD or card record can be read, 
processed, and transferred back to the same 
disk location, or card, fr.om which it was 
~ead. In the case of a card file, the file 
must be specified as a combined tile 
(CMBND) in the entry TYPEFLE. 

When updating a file, one I/O area can 
be specified (entry IOAREA1) for both the 
input and output of a card record. If a 
second I/O area is required, it can be 
specified with IOAREA2. 

A PUT for a card or DASD record must 
always be followed by a GET before another 
PUT is issued. GETs can be issued as many 
times in'succession as desired. When 
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updating a disk file, the record is not 
actually transferred with the PUT but with 
the next GET for the file·. 

For a file in a 2540 with the 
Punch-Feed-Read special feature, a PUT 
instruction must be issued for each card. 
A PUT instruction may be omitted, however" 
if a particular card does not require 
punching by a 1442 or 2520. The operator 
must run out the 2540 punch following a 
nllnroh-i=~~n-T~:IIii ';nh_ 1:'------ ---- ---- J---

In the following example, data is 
punched in the same card that was read. 
Information from each card is read, 
processed, and then punched into the same 
card to produce an updated record. 

r-----T---------T---------------T---------, 
IName 10perationiOperand I Col. 72 I 
~-----+---------+---------------+---------~ 
FILECIDTFCD X 

I TYPEFLE=CMBND, X 
I IOAREA1=AREA, X 
I DEVADDR=SYS005, X 
I RECFORM=FIXUNB, X 
I IOAREA2=AREA2 
I • 
I . 
I · I GET FILEC 
I · 
I · 
I . 
I PUT FILEC 
I· 
I • _____ i _________ i _______________ i _________ J 

Punch and Printer Control 

Stacker selection in a card read punch, and 
line spacing or skipping in a printer, can 
be controlled either by specified control 
characters in the data records or by the 
CNTRL macro instruction. Either method~ 
but not both, may be used for a particular 
logical file. 

When control characters in data records 
are used, the DTF entry CTLCHR must be 
specified, and every record must contain a 
control character in the main-storage 
output area. This control character must 
be the first character of each fixed-length 
or undefined record, or the first character 
following the record-length field in a 
variable-length record. The BLKSIZE 
specification for the output area must 
include the byte for the control character. 
If undefined records are specified, the 
RECSIZE speCification must also include 
this byte. 



When a PUT instruction is executed, the 
control character in the data record 
determines the command code (byte) of the 
channel command word (CCW) that IOCS 
establishes. 

If CTLCHR=ASA: the control character is 
translated into the command code. 

If CTLCHR=YES: the control character is 
used directly as the command code. 

If the problem program using ASA control 
characters sends a space and/or skip 
command (without printing) to the printer, 
the output area must contain the 
first-character forms control and the 
remainder of the area must be blanks 
(X'40'). 

The particular character included in the 
record is determined by the function to be 
performed. For example, if double spacing 
is to occur after a particular line is 
printed, the code for double spacing must 
be the control character in the output line 
to be printed. The first character after 
the control character in the output data 
becomes the first character punched or 
printed. Appendix B gives a complete 
listing of control characters. 

RELSE Macro 

r------T---------~------------------------, 
IName I Operation I Operand I 
~----+--------+------------------------~ I [name] I RELSE iifilename} I 
I I i\ (1) I L ______ ~ _________ ~ ________________________ J 

The RELSE (release) macro instruction is 
used with blocked input records read from a 
DASD device, or with blocked spanned 
records read from, or updated on, a DASD 
device. This macro is also used with 
blocked input records read from magnetic 
tape. It allows the programmer to skip the 
remaining records in a block and continue 
processing with the first record of the 
next block when the next GET instruction is 
issued. When used with blocked spanned 
records, RELSE makes the next GET skip to 
the first segment of the next record. 

If RELSE immediately precedes FSL or BSL 
(tape spacing for spanned records), then 
logical record spacing is ignored. 

The symbolic name of the file, specified 
in the DTF header entry, is the only 
parameter required for this instruction. 
It can be specified as a symbol or in 
register notation. 

The release instruction discontinues the 
deblocking of the present block of records, 
which may be either fixed or variable 
length. RELSE causes the next GET 
instruction to transfer a new block to the 
input area, or switch 1/0 areas, and make 
the first record of the next block 
available for processing. GET initializes 
the register or moves the first record to a 
workarea. 

For example, this function can apply to 
a job in which records on DASD or tape are 
categorized. Each category (perhaps a 
major grouping) is planned to start as the 
first record in a block. For selective 
reports, specified categories can be 
located readily by checking only the first 
record in each block. 

TRUNC Macro 

r------T--------~------------------------, 
IName I Operation I Operand I 
~------+---------+------------------------~ I [name] I TRUNC IJfilename} I 
I I It (1) I L ______ ~ _________ ~ ________________________ J 

The TRUNC (truncate) macro instruction is 
used with blocked output records written on 
DASD or magnetic tape. It allows the 
programmer to write a short block of 
records. Blocks do not include padding. 
Thus, the TRUNC macro can be used for a 
function similar to the RELSE instruction 
for input records, but in reverse.. That 
is, when the end of a category of records 
is reached, that block can be written and 
the new category can be started at the 
beginning of a new block. 

The symbolic name of the file, specified 
in the DTF header entry, is the only 
parameter required in this macro. If the 
TRUNC macro is issued for fixed-length 
blocked DASD records, the DTF entry TRUNCS 
must be included in the file definition. 

When TRUNC is issued, the short block is 
written (on DASD or tape) and the output 
area is made available to build the next 
block. The last record written in the 
short block is the record that was built 
and included in the output block by the 
last PUT preceding the execution of the 
TRUNC macro. Therefore, if records are 
built in a workarea and the problem program 
determines that a record belongs in a new 
block, the TRUNC instruction should be 
issued first to write out the block. This 
should be followed by the PUT instruction 
for this particular record to move the 
record into the new block. If records are 
built in the output area, however, the 
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programmer must determine if a record 
belongs in the block before he builds the 
record. 

Whenev~r variable-length blocked records 
are built directly in the output area, 
TRONC macro must be used to write a 
complete block of records. When the PUT 
macro is issued after each variable length 
record is built, the output routines supply 
the programmer with the space (number of 
bytes) remaining in the output area. ~rom 
this, the programmer determines if his ~ 
variable length record fits in the block. 
If it does not fit, he issues the TRONC 
macro to write out the block and make the 
entire output area available to build the 
record. The amount of remaining space is 
supplied in the register specified in the 
entry·VARBLD (see PUT Macro and DTFMT 
VARBLD) • 

CNTRL Macro 

r-----~---------T------------------------l IName I Operation I Operand I 
~-----+---------+------------------------~ I [name] I CNTRL ilfi~ename} ,code[ ,n1] [, n2] I 
I I it (1) I L ______ ~ _________ ~ ________________________ J 

The CNTRL (control) macro instruction 
provides commands for these input/output 
units: magnetic tape units, card read 
punches, punches, printers, DASD, and 
optical readers. Commands apply to 
physical nondata operations of a unit and 
are peculiar to the unit involved. They 
specify such functions as rewinding tape, 
card stacker selection, line spacing on a 
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printer, etc. For optical readers, 
commands specify marking error lines, 
correcting a line for journal tapes, 
document stacker selecting, or ejecting and 
incrementing documents. The CNTRL macro 
does not wait for completion of the command 
before returning control to the user~ 
except for certain mnemonics for o~tical 
readers. 

eNTRL is used with a logical file in a 
unit, and it usually requires two or three 
parameters. The first parameter must be 
the name of the file specified in the DTF 
header entry. It can be specified as a 
symbol or in register notation. 

The second parameter is the mnemonic 
code for the conmand to be performed. This 
must be one of a set of predetermined codes 
(Figure 25). 

The third parameter, 'n1, is required 
whenever a number is needed for stacker 
selection or immediate printer carriage 
control. The parameter, n2, applies to 
delayed spacing or skipping. In the case 
of a printer file, the parameters n1 and n2 
may be required. 

The CNTRL macro instruction must not be 
used for printer or punch files if the data 
records contain control characters and the 
entry CTLCHR is included in the file 
definition. 

Whenever CNTRL is issued in the problem 
program, the DTF entry CONTROL must be 
included (except for DTFMT) and CTLCHR must 
be omitted. If control characters are used 
when CONTROL is specified" the control 
characters are ignored and treated as data. 



IBM Unit Mnemonic Code nl n2 

3420, 2400 Series Magnetic Tape Units REW 

RUN 

ERG 

WTM 

BSR 

BSF 

BSL 

FSR 

FSF 

FSL 

2540 Card Read Punch PS 1 
2 
3 

2520, 1442 Card Read Punch SS 1 
2 

E 

See Note 

1403, 1404, 1443, 1445, 3211 Printers SP c d 

SK c d 

1403 Printer with Universal Character UCS ON 
Set Feature or 3211 Printer 

OFF 

3211 Printer FOLD 

UNFOLD 

2321 Data Cell Drive SEEK 

RESTR 

2311 Disk Storage Drive SEEK 

2314, 2319 Direct Access Storage 
Facility 

1285 Optical Reader MARK 

READKB 

1287 Optical Reader MARK 

READKB 

EJD 

SSD 1 
2 
3 
4 

ESD 1-4 

INC 

1288 Optical Page Reader ESD 1 
3 

INC 

Note: c = An Integer that Indicates Immediate Printer Control (before printing). 
d = An Il')teger that Indicates a Delayed Printer Control. 

Figure 25. CNTRL Macrg Instruction Command Codes 

Command 

Rewind Tape 

Rewind and Unload Tape 

Erase Gap (Writes Blank Tape) 

Write T apemark 

Backspace to Interrecord Gap 

Backspace to T apemark 

Backspace Logkal Record 

Forward Space to Interrecord Gap 

Forward Space to T apemark 

Forward Space Logical Record 

Select Pocket 1, 2, or 3 

Select Stacker 1 or 2 

Eject to Stacker 1 (1442 only) 

Carriage Space 1, 2., or 3 lines 

Skip to Channel c and/or d 

Data Checks are Processed with an Operator Indication 

Data Checks are Ignored and Blanks are Printed 

Print Upper Case Characters for any Byte with 
Equivalent Bits 2 - 7 

Print Character Equivalents of any EBCDIC Byte 

Seek to Address 

Return Strip to Subcell 

Seek to Address 

Mark Error Line 

Read 1285 Keyboard 

Mark Error Line in Tape Mode 

Read 1287 Keyboard in Tape Mode 

Eject Document 

Select Stacker A, B, Reject, or Alternate 
Stacking Mode 

Eject Document and Select Stacker 

Increment Document at Read Station 

Select Stacker A 
Reject Stacker (R) 

Increment Document at Read Station 
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Magnetic Tape Unit Codes 

The CNTRL macro instruction controls 
magnetic tape functions that are not 
concerned with reading or writing data on 
the tape. These functions are grouped in 
the following categories: 

Rewinding tape to the load point 
REW - Rewind 
RUN - Rewind and unload 

Moving tape to a specified position 
BSR - Backspace to, interrecord gap 
BSF - Backspace to tapemark 
FSR - Forward space to interrecord gap 
FSF - Forward space to tapemark 

Forward or backward logical record spacing 
FSL - Forward space logical record 
BSL - Backward space logical record 

Writing a tapemark 
WTM - Write tapemark 

Erasing a portion of the tape 
ERG - Erase gap (writes blank tape) 

The tape rewind (REW and RUN) and tape 
movement (BSR, BSF, FSR, and FSF) functions 
can be used before a tape file is opened. 

Note: If you are using a 
seIf-relocating program, you must open 
the file before issuing any commands to 
the file. 

This allows the tape to be positioned at 
the desired location for opening a file, so 
that: 

• The file is located in the middle of a 
multifile reel. 

• The entry REWIND specifies NORWD, but 
for some conditions rewinding is 
required for the file. 

The tape movement functions (BSR, BSF, 
FSR, and FSF) apply to input files only, 
and the following factors should be 
considered: 

1. The FSR (or BSR) function permits the 
user to skip over a physical tape 
record (from one interrecord gap to 
the next). The record passes without 
bei?g read into main storage. The FSF 
(or SSF) 'function permits the user to 
skip to the end of the logical file 
(identified by a tapemark). 

2. The functions of FSR, FSF, BSR, and 
BSF always start at an interrecord 
gap. 
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3. If blocked input records are processed 
and if the user does not want to 
process the remaining logical records 
in the block, as well as one or more 
succeeding blocks (physical records), 
he must issue a RELSE macro before the 
CNTRL macro. Then, the next GET makes 
the first record of the new block 
available for processing. If the 
CNTRL macro (with FSR for example) is 
issued without a preceding RELSE, ~~e 
tape is advanced. The next GET makes 
the next record in the old block 
available for processing. 

4. For any I/O area combination except 
one I/O area and no workarea, IOCS is 
always reading one physical tape 
record ahead of the one that is being 
processed. Thus, the next physical 
record (block) after the current one 
is in main storage ready for 
processing. Therefore, if a CNTRL FSR 
function is performed, the second 
physical tape record beyond the 
present one is passed without being 
read into main storage. 

5. If FSR or BSR is used, LIOCS does not 
update the block count. Furthermore, 
lacS cannot sense tapemarks on an FSR 
or BSR command. Therefore, IOCS does 
not perform the usual EOV or EOF 
functions in these cases. 

The tape spacing functions (FSL or BSL) 
apply to spanned record input files only. 
These codes are used when logical record 
spacing is desired. Consider these factors 
when FSL or BSL is specified: 

1. Logical record spacing is ignored if 
it immediately follows a RELSE macro 
instruction. 

2. Forward and backward spacing refer to 
the absolute direction of the spacinge 
For example, if BSL is specified on an 
input file with READ=BACK, only one 
logical record is skipped. 

3. If an end-of-file, end-of-volume, or 
an error condition occurs while a FSL 
or BSL spacing function is being 
executed, the condition is handled as 
if it occurred during a normal GET 
operation. 

Printer Codes 

The CNTRL macro instruction can be used for 
any printer forms control. The codes for 
printer operation cause spacing (SP) over a 



specified number of lines, or skipping (SK) 
to a specified location on the forrr. The 
third parameter is required for immediate 
spacing and skipping (before printing). 
The fourth parameter is required for 
delayed spacing or skipping (after 
printing) • 

The SP and SK operations can be used in 
any sequence. However, two or rrore 
consecuti~e immediate skips (SK) to the 
same carriage channel on the sarre printer 
result in a single skip imrnediate~ 
Likewise, two or more consecutive delayed 
spaces (SP) and/or skips (SK) to the same 
printer result in the !~2~ space or skip 
only. Any other combination of consecutive 
controls (SP and SK), such as irrrrediate 
space followed by a delayed skip or 
immediate space followed by ancther 
immediate space, causes both specified 
operations to occur. 

The CNTRL macro can be used before a pur 
for the file to change the wethod cf 
processing data checks. rh~y can be 
either: 

1. Processed with an indication given to 
operator, or 

2. Ignored with blanks printed in place 
of the unprintable characters. 

A data check occurs on a 1403 with the 
UCS feature or a 3211 when a character 
1exc~pt null, 00000000, or blank, 01000000) 
sent to the printer does not match any of 
the characters in the UCS buffer. 

Before opening a file, the UCS job 
control command (BLOCK parameter) 
determines data check processing. That is, 
if BLOCK (1403) or NOCHK (3211) is 
specified, the data check is ignored and a 
blank is printed. Otherwise, an indication 
is given to the system operator. After 
opening a file, data checks are controlled 
according to the DTFPR UCS paraweter until 
a CNTRL macro is used to change the method 
of processing data checks. 

If the ues form of the CNTRL macro is 
used for a printer without the UCS feature, 
the CNTRL macro is ignored. 

The C~TRL macro can also be used before 
a PUT for the file to control the printing 

of lower case letters on the 3211 Printer. 
Lower case letters can either be printed or 
replaced by upper case equivalents. 

Prior to using a CNTRL macro, the 
printing of lower case letters is 
controlled by the UCSB FOLD parameter of 
SYSBUFLD. If the FOLD parameter is 
specified, bits 0 and 1 are considered ones 
and the upper case equivalent of bits 2-7 
are printed. If UNFOLD is specified, the 
character equivalent of the EBCDIC· byte is 
printed. 

Cards read or punched on the 2540 normally 
fall into the pocket specified in the DTF 
entry SSELECT (or the Rl or P1 pocket if 
SSELECT is omitted). The CN!RL macro with 
code PS ~s used to select a card into a 
different stacker, which is specified by 
the third operand (nl) of the CNTRL macro 
The possible selections are: 

f~~.9 ~2£~~3: ~~1~~2!2!1 

Read R1 1 
Read R2 2 
Read RP3 3 
Punch Pl 1 
Punch P2 2 
Punch RP3 3 

!~E~3:_f!l~: CNrRL can be used only when 
one I/O area, with or without a workarea, 
is specified for the file. To stack a 
particular card, the CNTRL instruction 
should be issued after the GET for that 
card. Before the next GET instruction is 
executed, the card is stacked into the 
specified pocket 

~ot~: If a user program indicates that 
operator intervention is required on a 
2540 (for example, to correct a card 
cut of sequence in a card deck), the 
user program has specified CONTROL=YES 
in CDMOD, and the user program is not 
using the CNTRL macro, then the user 
prograrr should issue a CNTRL macro 
before the operator intervention is 
requested. the issuing of the CNTRL 
macro in this situation assures that 
subsequent commands issued to the 2540 
after the operator intervention are not 
rejected as invalid. 

QutE~~_f!1~·: CNTRL can be used wi th any 
permissible combination of I/O and 
workareas. When the user wants to select a 
particular card, CNTRL must be issued 
before the pur for that card. Howe~er, 
CNTRL does not have to precede every PUT. 
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A document may be directed to stacker A. 
B. or R (reject stacker) by specifying a 
selection number of 1. 2. or 3 
respectively. Also, documents may be 
selected into stackers A and B in an 
alternate stacking mode. with automatic 
stacker switching when one stacker becomes 
full. The selection number for alternate 

mode is 4. If selection number 4 is used 
in the first stacker selection macro. 
stacker A is filled first. If selection 
number 4 is used after other selection 
numbers. the last preceding selection 
number determines the first stacker to be 
filled. selection numbers 1 and 3 only are 
available for the 1288. 
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Cards fed in the IBM 1442 and 2520 are 
normally directed to the stacker s~ecified 
in the DTF entry SSELECT. If SSELECT is 
omitted, they go to stacker 1. The ~NTRL 
macro can be used to override the normally 
selected pocket temporarily. 

!!!E~!_Kil~: CNTRL can be used only when 
one I/O area, with or without a workarea, 
is specified for the file. To stack a 
particular card, the CNTRL instruction 
should be issued after the GET for that 
card. and before the GET instructicn fer 
the following card. When the next card is 
read, the previous card is stacked in the 
specified stacker. 

~ote: If CNTRL is not issued after 
each GET, the same card re~ains at the 
read station. 

Q~~EQ~_~il~: CNTRL can be used with any 
permissible combination of I/O areas and 
workareas. To stack a particular card, the 
CNTRL instruction should be issued before 
the PUT for that card. After the card is 
punched, it is stacked into the sp~cified 
pocket immediately. 

Combined File: CNTRL can be used with any 
permissible-combination of I/O areas and 
workareas. If a particular card is to be 
selected, the CNTRL instruction for the 
file should be issued after the GET and 
before the PUT for the card. When the next 
card is read, the previous card is stacked 
into the specified stacker. 

The CNTRL macro instruction to seek (SEEK) 
on a DASD or restore (RESTR) on a 2321 
permits access movement to begin fcr the 
next READ, WRITE, GET, or PUT instruction 
for a file. While the arm is rroving for a 
SEEK or the strip is being restored on a 
data cell, the programrrer can process data 
and/or request I/O operations on other 
devices. 

For sequential files, IOCS seeks the 
track that contains the next block (or 
physical record) for that file and the user 
does not supply a track address. If the 
CNTRL macro is not 'used, ICCS perfcrms the 
seek or restore operations when a READ, 
WRITE, GET, or PUT instruction is issued. 
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The CNTRL macro instruction for the 1285, 
1287, and 1288 is used for the nondata 
functions of marking a journal tape line, 
incrementing a document, and ejecting 
and/cr stacker selecting a document. It is 
also used to read data from the 1285 or 
1287 keytoard when processing journal 

When the CNTRL macro is used with tne 
READKB mnemonic, it allows a complete line 
to be read from the 1285 or 1287 keyboard 
when processing journal tapes. This 
Ferroits the operator to key in a complete 
line on the keyboard if a 1285 or 1287 read 
error ~akes this type of correction 
necessary. When IOCS exits to the user's 
COREXIT rcutine, the protlem program may 
issue the CNTRL macro instruction to read 
from the keyboard. The 1285 or 1287 
display tute then displays the full line 
and the operator keys in the correct line 
from the keyboard, if possible. The line 
read from the keyboard is always read 
left-justified into the correct input area. 
The macro resets this area to binary zeros 
tefore the line is read. After CNTRL 
READKB is used, the contents of filename+80 
are meaningful only for a wrong-length 
error indication (X'04'). Therefore, the 
user must determine whether the operator 
was able te recognize the unreadable line 
of data. The CNTRL macro with the READKB 
rrnerocnic waits for completion of the order 
before returning control to the user. 

When processing journal tapes the CNTRL 
rracro instruction with the MARK mnemonic 
marks (under program-control) a line on the 
input tape that results in a data transfer 
error or is otherwise suspect of error. To 
ensure that the proper line is marked, the 
CNTRL macro instruction must be issued in 
the user's error correction routine 
(specified in DTFOR COREXIT). If CNTRL is 
issued at any other time, the line 
fellcwing the one in error is marked. 

When processing is done in document mode 
on the 1287, each document may be ejected 
with a CNTRL macro instruction. The EJD 
mnemonic causes the document to eject and 
the next document is fed. Documents may 
also be stacker selected by using the CNTRL 
rracre instruction with the SSD mnemonic. 

The CNTRL macro instruction with thc ESD 
mnemonic combines the ejection and stacker 
selection functions. To satisfy the 
alternate ejection and stacker selection 
functions, the comtined mnemonic must not 
be immediately preceded by an eject or 
immediately followed by a stacker select. 



If a CNTRL macro is issued in COREXIT 
routine and a late stacker select or 
nonrecovery error condition occurs, loeS 
branches to the next sequential 
instruction. Filename+80 should therefore 
be tested for these conditions after 
issuing a CNTRL macro. 

The CNTRL macro with the INC mnemonic 
may be used for document incrementation. 
This macro is not used with documents 
having a scannable area shorter than 6 
inches. When this mnemonic is issued, the 
document is incremented forward 3 inches. 
This-macro may be used only once per 
document. 

For the 1288, the CNTRL macro with the 
INC mnemonic can increment only documents 
with a scannable area longer than 6.5 
inches. The document is incremented to the 
next stopping point as selected by console 
switches on the 1288. More than one CNTRL 
macro can be used per document. 

Document ejection and/or stacker 
selection and document increment functions 
can also be accomplished by including the 
appropriate CCW(s) within the channel 
command word list addressed by the READ 
macro, rather than by using the CNTRL 
macro. This technique results in increased 
document throughput. 

~: For processing documents in a 
multiprogramming environment where the 
partition containing 1287 support does 
not have highest priority, the eject 
and stacker select functions must be 
accomplished by a single command. 
However, when processing documents in a 
dedicated environment, the stacker 
select command can be executed. It 
must follow the eject command within 
270 milliseconds if the docum~nt was 
incremented, or within 295 milliseconds 
if the document was not incremented. 
The eject and stacker select functions 
must occur alternately. If the timing 
requirements are not met, a late 
stacker selection condition occurs. 

CHNG Macro for BPS and BOS systems On~ 

r------~-------T------------------------, 
IName I Operation I Operand I 
~------t---------+-----------------------~ 
I [name11CHNG I SYSnnn I L-_____ ~ _________ L_ ______________________ _J 

This macro instruction is provided only for 
Basic Programming support and Basic 
Operating System upward compatibility. No 
code is generated from this macro 
instruction. In the Disk Operating System, 

tape channel switching is handled 
automatically by physical IOCS. 

ERET Macro 

r----------T-------------T----------------, 
I Name I Operation I Operand I 
~----------+-------------t----------------~ 
I I I {SKIP) I 
I [name] I ERET I IGNORE ( I 
I I I RETRY) I L __________ L _____________ L ________________ J 

This macro instruction enables a problem 
program ERROPT orWLRERR routine to return 
to IOCS dnd specify an action to be taken. 
The macro applies only to DTFMT-MTMOD, 
DTFIS-ISMOD, and DTFSD-SDMOD files with the 
ERREXT operand specified. 

The SKIP operand passes control back to 
the logic module to skip the block of 
records in error and process the next 
block. The IGNORE operand passes control 
back to the module to ignore the error and 
continue processing with the block in 
error. The RETRY operand causes the module 
to retry the operation that resulted in the 
error. 

Note 1: For sequential disk output, an 
ERET SKIP is treated as an ERET IGNORE. 

Note 2: With MTMOD for any error or 
with SDMOD wrong-length record errors, 
ERET RETRY cancels the job with an 
invalid SVC message. 

PRTOV Macro 

r------T---------T------------------------, 
I Name I Operation I Operand I 
~------+---------+------------------------~ 
I [namellPRTOV l{filename},{9} I 
I I I (1) 12 I 
I I I I 
I I I [, {routine-name} ] I 
I I I (0) I L _____ -~ ________ ~ _______________________ _J 

The PRTOV (printer overflow) macro 
instruction is used with a logical printer 
file to specify the operation to be 
performed when a carriage overflow 
condition occurs. Whenever this macro 
instruction is issued in a problem program, 
the DTFPR or DTFSR entry PRINTOV=YES must 
be included in the file definition. 

PRTOV requires two or three parameters. 
The first parameter must be the filename, 
either as a symbol or in register notation. 
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The second parameter must specify the 
number of the carriage control channel (9 
or 12) used to indicate the overflow. When 
an overflow condition occurs, loeS restores 
the printer carriage to the first printing 
line on the form (channell), and normal 
printing continues. 

A third parameter is required if the 
programmer prefers to branch to his own 
routine on an overflow condition, rather 
than skipping directly to channell. It 
specifies the symbolic name of a user's 
routine. The name can be specified either 
as a symbol or in register notation. 
However, the name should never be pre loaded 
into register 1. 

In this case, IOCS does not restore the 
carriage to channell. In his routine, the 
user may issue any loes macro instruction 
to perform whatever functions he desires. 
The CNTRL macro cannot be issued to the 
file unless CONTROL=YES is specified in the 
DTF. For example, he can print total 
lines, skip to channell, and print 
overflow page headings. At the end of his 
routine, the user can return to IOes by 
branching to the address in register 14. 
IOCS supplies this address upon entry to 
the user's routine. Therefore, if other 
IOCS macros are used in the routine (for 
example, the CNTRL macro), the user must 
save and restore register 14 hi~elf. 

The PRTOV macro causes a skip to channel 
1, or branches to the user's routine if an 
overflow condition (channel 9 or 12) is 
detected on the preceding space or pr int 
command. An overflow condition is not 
recognized during a carriage skip 
operation. After the execution of any 
command that causes carriage movement (PUT 
or immediate CNTRL), the user should issue 
a PRTOV macro before issuing the next CNTRL 
or PUT. This ensures that the user's 
overflow option is executed at the correct 
time. 

MAGNETIC READER MACROS 

Within a particular program, the user 
should utilize either the GET or the READ, 
CHECK, WAITF combination. For a program 
operating with two or more MICR devices, 
the READ, CHECK, WAITF combination allows 
processing to continue within the program 
when any document .buffer is ready for 
processing. on the other hand, the GET 
macro instruction (suggested for a program 
operatin9 with one MICR device) includes an 
inherent wait for a document buffer to 
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become available within the file before 
processing begins. In a multiprogramming 
environment, control always passes to 
another partition whenever a WAIT condition 
occurs. 

Before any MICR document processing can 
be performed, the file(s) must be opened. 
If an unrecoverable I/O error occurs when 
usin9 the GET macro 109ic, no more GETs can 
be issued for the file~ If an 
unrecoverable I/O error occurs when using 
the READ, CHECK, WAITF logic or when 
document processing for that file is 
complete, the user can effectively continue 
by closing the file. Further READ, CHECK, 
WAITFs treat this file as having no 
docQments ready for processing (see byte 0, 
bits 5 and 6 of Appendix E). 

READ Macro 

The READ macro instruction makes the next 
sequential buffer available to the user, 
but it does not verify that it is ready for 
processing. The CHECK macro is provided to 
make that test. If the buffer is not ready 
for processin9, the next READ to that file 
points to the same buffer. 

r------~-------~------------------------, I Name I Operation I Operand I 
.------+---------f-----------------------~ 
I [name] I READ J{filename} ,MR I 
I I I (1) I L-____ -L ________ -L--______________________ J 

••••••••••••••••••••••••••••••••••• 
Recommendation: To write the most 
efficient code (in a multipro9ramming 
environment), register notation 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the Operating 
System (OS). For additional 
information on writing self 
relocating code, see Appendix G. 

••••••••••••••••••••••••••••••••••• 
The first operand specifies the name of the 
file associated with the record to be read. 
This name would be the same as that 
specified in the DTFMR header entry for the 
file. It can be given as a symbol or in 
register notation. The second operand 
signifies that the file is for a magnetic 
character reader (MICR). 



r------T---------T------------------------, 
I Name I Operation I Operand I 
~------+---------+------------------------i 
I (namel I CHECK I!filenamej I 
I I I (1) I 
I I I I 
I I I [, !control addressjJ I 
I I I (0) I L ______ ~ _________ ~ ________________________ J 

••••••••••••••••••••••••••••••••••• 
Recommendation: To write the nost 
efficient code (in a multi frog ramming 
environment), register netatien 
should be used for this nacro in 
conjunction with the OPENR nacro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more comfatible with the Oferating 
System (OS). For additicnal 
information on writing self 
relocating code, see AEEendix G. 

••••••••••••••••••••••••••••••••••• 
A READ macre instruction must already have 
been issued to the file befcre a CHECK 
macro instruction is issued. 

The CHECK macro instructien exanines the 
buffer status indicators te deternine 
whether the buffer contains data ready for 
frocessing, is waiting for data, centains a 
special nondata status, or the file 
(filename) is closed. If the buffer has 
data ready fer processing, central fasses 
to the next sequential instruction. If the 
buffer is waiting for data, er the file is 
closed, control passes to the central 
address, if present. If the buffer 
contains a special nondata status, control 
passes to the ERROPT routine fer the user 
to examine the posted error conditions 
before determining his actien. (See 
Appendix E, byte 0, bits 2, 3, and 4.) The 
user may return from the ERRCP~ routine to 
the next sequential instruction via a 
branch on register 14, or te the centrol 
address in register o. 

If the buffer is waiting for data, er 
the file is closed, and the contrcl address 
is not present, control is given te the 
user at his ERROPT address sfecified in the 
DTFMR macro. If an error, a clesed file, 
or a waiting condition occurs (with no 
control address) and no ERRCFT address is 
present, control is given te the user at 
the next sequential instruction. If the 
waiting condition occurred, byte 0, bit 5 
of the buffer is set to 1. If the file was 
closed, byte 0, bits 5 and 6 of the buffer 
are set to 1 (see Appendix E). 

The first eperand sfecifies t~e nawe ef 
the file associated with the reccrd te be 
checked. ~his name is the same as that 
sFecified fer the CTFMR ~eader entry fer 
the file. It can be given either as a 
symbol or in register notatien. 

The seccnd eperand indicates the address 
to which control passes when a buffer is 
waiting fcr data cr the file is clcsed. 
~his pararreter can be given either as a 
synbcl cr in register nctaticn • 

WAITF ~acro 

r------T-----T-----~----------------------, 
I lOper-I I 
INane laticnlOperand I 
~------f-----+----------------------------~ 
I [namelIWAITFI!filenane1j I 
I I It (r1) I 
t I I I 
I I I ['! filenane2j ••• ,! filenanenjJ I 
I I I (r2) (rn) I L ______ ~ _____ ~ ____________________________ J 

• •••••••••••••••••••••••••••••••••• 
Reccnnendatien: Te write t~e nost 
efficient code (in a rrultipregrarrming 
envircr.nent), register nctatien 
should be used for this nacre in 
conjunctien with the CPENR nacro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
nere ccnfatible with the Oferating 
Systerr (OS). For additicnal 
infernatien en writir.g self 
relocating code, see ~~ng!!_§. 

••••••••••••••••••••••••••••••••••• 
~he ~AITF nacrc instructicn is essential te 
the nultiprogramming feature of the systerr. 
It allcws Frecessing ef frcgrans in ether 
fartitions while waiting for docurrent data. 
If any device within the WAI~F nacro list 
has records or errorconditiens ready to be 
Frecessed, centrel renair.s ir. the Fartiticn 
and processing continues with the 
instructicn fellowing the WAITF nacre 
instructien. 

Cne WAI~F macro instructien ~ust be 
issued after a set ef READ-CHECK 
combinatiens before the froblerr Frogran 
attenpts tc return tc a ~revieusly issued 
combinatien. Thus, the (nultiple) WAI~F 
nacrc instruction must be issuec between 
successive executicns cf a Farticular ~EAD 
nacre instruction. 

The operands required are for the files 
waiting tc be frecessed. ~he nanes given 
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are those found in the OTFMR header 
entries. 

OlSEN Macro 

This macro instruction sto~s the feeding of 
documents through the rragnetic character 
reader or optical reader/serter. ~he 
program ~roceeds to the next sequential 
instruction without waiting for bhe 
disengagement to complete. The user should 
continue to issue GETs or READs until the 
unit exception bit (byte 0, bit 3, ~pendix 
E) of the buffer status indicaters is set 
ON. 

r------T---------T------------------------, 
I Name I Operation I Operand I 
~------+---------+------------------------~ 
I [namel IOISEN I {filename} I 
I I I (1) I L ______ ~ _________ ~ ________________ ~ _______ J 

The only required operand specifies the 
name of the file to be disengaged. This 
name is the same as that s~ecified for the 
OTFMR header entry for the file. The 
operand can be given either as a syrrbol or 
in register notation. 

r------T---------T------------------------, 
I Narre I Operation I Operand I 
.------+---------+------------------------~ 
I [namellLITE I filename I 
I I I (1) I 
I I I I 
I I I [,{light sWitches}] I 
I I I (0) I L ______ ~ _________ ~ ________________________ J 

~his macro instruction lights any 
ccrrbinaticn of pccket lights on an IBM 1419 
~agnetic Character Reader er 1275 Optical 
Reacer/Sorter. Before using the LITE 
nacre, the DISEN nacre ir.structicn must te 
issued to disengage the device. Processing 
cf the decunents should te centinued until 
the unit exceptien bit (!EEendix_~ byte 0, 
tit 3) of the buffer status indicators is 
set ON. when this bit is ON, the follcw-up 
docu~ents have been precessed, the MIca 
reader has been disengaged, and the pocket 
LITE macro can be issued. ' 

The first operand indicates the header 
entry for the DTFMR table that centains the 
address fer the particular device. Tne 
second operand indicates a .2-byte area 
ccntaining the ~ocket light switches. Beth 
cperands can te given either as a syntcl cr 
in register notation. If the second 
cperand is given as a syrrbol it nust be on 
a halfwcrd boundary. 

The tit configuration for the pocket 
light switch area is shewr. in Figure 26. 
~he pocket lights that are turned ON should 
have their indicator bits set to 1. If an 
errer cccurs during the executicr. cf the 
pocket lighting I/O corrmands, bit F is set 
tc 1. This error ccr.diticn r.crnally 
indicates that the pocket light operation 
was ~nsuccessful. 

r------T---T---y=--T---T---T---T---T---T---T---T---T---T---------T----------, 
IBits I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I A I E leD E IF I 
~------+---+---+---+---+---+---+---+---+---+---+---+---+---------+----------~ 
I I I I I I I I I I I I I I I I 
I Pocket I I I I I I I I I I I I I I I 
ILightSI A I B I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I ReservedlError I 
I I I I r I I I I I I I I I with I indicatcr I 
I I I I I I I I I I I I I I binary I bit I 
I I I I I I I I I I I I I I zercs I I L ______ ~ ___ L ___ L ___ ~--_~ ___ ~ ___ ~ ___ ~ ___ ~ ___ ~ ___ ~ ___ ~ ___ ~ _________ ~ __________ J 

Figure 26. Eit Configuratien fer Pocket Light Switch Area of IEM 1419 
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r------T---------T------------------------, 
I Name I Operation I Operand I 
~------+---------+------------------------~ 
I [nameliDSPLY Ufilename},(r),(r) I 
I I ft (1) I L ______ i _________ i ________________________ J 

The DSPLY macro displays the docurrent field 
on the 1287 display scope. A complete 
field may be keyboard-entered if a 1287 
read error makes this type of correction 
necessary. An unreadable character may be 
replaced by the reject character either by 
the operator (if processing in the on-line 
correction mode) or by the device (if 
processing in the off-line correction 
mode). The user may then use the DSPLY 
macro to display the field in errcr. The 
1287 display tube displays the full field 
and the operator keys in the correct field 
from the keyboard, if possible. The field 
read from the keyboard is always read into 
the area (normally within IOAREA1) that was 
originally intended for this field as 
specified in the CCW. The macro first 
resets this area to binary zeros. At 
completion of the operation, the data is 
left-justified in the area. 

This instruction always requires three 
parameters. The first parameter is the 
symbolic name specified in the DTFOR header 
entry for the 1287 file. The second 
parameter specifies a general purpose 
register (2-12) into which the problem 
program places the ad~ress of the load 
formatCCW giving the docurrent coordinates 
for the field to be displayed. When the 
DSPLY macro is used in the COREXIT routine, 
the address of the load format CCW can be 
obtained by subtracting 8 from the 3-byte 
address that is right-justified in the 
fullword location beginning at filename+32. 
(The high-order fourth byte of this,full 
word should be ignored.) If the DSPLY 
macro is not used in the COREXIT routine, 

the user roust determine the load format ccw 
address. The third parameter specifies a 
general purpose register (2-12) into ~hich 
the Froblerr program places the address of 
the load format CCW giving the coordinates 
of the reference mark associated with the 
displayed field. 

The contents of iilename+80 are 
rreaningful only for X'40' (1287 scanner 
cannot locate the reference mark) andX'04' 
(wrong-length record) after the DSPLY macro 
is issued. Therefore, the user must 
determine whether the operator was able to 
recognize the unreadable line of data. 

~ot~: When using the DSPLY macro, the 
user must ensure that the load format 
CCW is command chained to the c:w used 
to read that field. This provides the 
docurrent coordinates for the field to 
be disFlayed. 

The READ macro instruction,is used in 
sequential processing to cause the next 
sequential IBM 1287 or 1288 optical Reader 
(document rrode only) record to be read. 

r------r---------T------------------------, 
IName I Operation I Operand I 
t------+---------+------------------------~ 
I [name] I READ ~filename}.1 OR,{ name} I 
I I l\ (1) (r) I L ______ i _________ i ________________________ J 

*********************************** 

Recomrrendation: To write the'most 
effIcIent-code (in a multiprogramming 
environment), !~!~te!_~2£ati2~ 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
Fartition of storage, and will be 
more compatible with the operating 
Sys·terr (OS). For additional 
information on writing self 
relocating 'code, see ~EE~~9!~_~. 

*********************************** 

The first parameter specifies the name in 
the DTFOR header for this file, and it is 
always required. The parameter OR is 
required to indicate an optical character 
reader. The parameter [name] is always 
required. This parameter specifies the 
address of the user provided channel 
corrmand word list to be used to read a 
document from the 1287 or 1288 file. The 
register entry may be used in this 
parameter to provide the address of the 
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channel command word list. The first 
channel command word in the list cannot be 
a transfer-in-channel CCW. 

To accomplish document ejection and/or 
stacker selection and docureent increment 
functions, include the appropriate CCw(s) 
within the channel command list addressed 
by the read macro. This technique results 
in increased processing through~ut. This 
method is oreferahle t-n ll~inn t-hp CN'T'R.L .... - ~- .. _" -- ----_.::'; ---- _._-
macro. 

Note: The WAITF macro must be issued 
after the READ macro and before the 
program attempts to process an input 
record for the file. 

r------T-----T----------------------------, 
I lOper-I I 
I Name lationlOperand I 
~------+-----+--------~-------------------f 
I [name] I RESCN iJfilename} I 
I I ~ (1) I 
I I I I 
I I I " (rl), (r2) [,nll [,n2] I L ______ ~ _____ ~ ____________________________ J 

~ote: For the 1281 Models 3 and 4 and 
the-1288, this macro can 2nlY be used 
with READ BACKWARD com~ands. If used 
with READ FORWARD commands, the input 
area !2_nQ! cleared. 

The RESCN macro selectively rereads a field 
on a document when a defective characterCs) 
makes this type of operation necessary. 
The field is always right-justified into 
the area (normally within IOAREA1) that was 
originally intended for this field as 
specified in the CCW. The macro first 
resets this area to binary zeros. 

The fif2~ parameter specifies the 
symbolic name of the 1281D file s~ecified 
in the DTFOR header entry for the file. 
The 2~£Q!!~ parameter specifies a general 
purpose register C2-12) into which the 
problem program places the address of the 
load format Ccw. 

When this macro is used in the COREXIT 
routine, the address of the load format ccw 
is obtained by subtracting 8 from the 
3-byte address that is right-justified in 
the fullword location beginning in 
filename+32. (The high-order fourth byte 
of this fullword should be ignored.) If 
the RESCN macro is not used in the COR EXIT 
routine. the user must determine the load 
format CCw address. The !hir~ parameter 
specifies a general purpose register (2-12) 
into which the problem program places the 
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address of the load format CCw for reading 
the reference m~rk. The previous three 
~ararreters are always ~~9~!E~9, and result 
in one attempted reread for the field. 

The i2~~~h parameter, nl, allows the 
user to specify the number of attempts (one 
to nine allowed) to reread the unreadable 
field. If this parameter is omitted, one 
is assumed. rhe fifth parameter, n2, 
indicates cne more-reread. It forces 
on-line correction of any unreadable 
character(s) by individually projecting the 
unreadable char~cter(s) on the 1287 display 
sco~e. The operator must key in a 
correction (or reject) character(s). This 
operand cannot be used for 1288 processing. 

If the reread of the field results in a 
wrong-length re~ord, incomplete read, or an 
unreadable character, it is indicated in 
filename"-80. 

Note: When using the RESCN macro, the 
use~ must ensure that the load format 
Ccw (giving the docurrent coordinates 
for the field to be read, second 
parameter) is command chained to the 
CCW used to read that field. When 1288 
unformatted fields are read, the RESCN 
rracro should not be used. 

r------T---------T------------------------, 
(Name IO~erationloperand I 
~------+---------+------------------------i 
I [nan:e] I RDLNE J{filename} I 
I I R (1) I L ______ ~ _________ ~ ________________________ J 

The RDLNE macro provides selective on-line 
correction when processing journal tapes on 
the IBM 1285 or the IBM 1281 Optical 
Reader. This macro reads a line in the 
on-line correction mode while processing in 
the eff-line correction mode. If the 
reader cannot read a character, Ioes first 
resets the input area to binary zeros and . 
then retries the line containing the unread 
character. If the read is unsuccessful, 
the user is informed of this condition via 
his error correction routine (specified in 
DTFOR COREXlr). The RDLNE macro may then 
te issu~d to cause another attempt to read 
the line. If the character in the line 
still cannet be read, the character is 
displayed on the 1285 or 1281 display 
scope. The operator keys in the correct 
character, if possible. If the operator 
cannet readily identify the defective 
character, he m3Y enter the reject 
character in the error line. This 
condition is posted in filename+80 for user 
examination. Wrong-length records and 



incomplete read conditions are alsc posted 
·to filename+80. RDLNE should be used in 
the COREXIT routine only, or the line 
following the one in error is read in 
on-line correction mode. 

This macro requires only one parameter, 
the symbolic name of the 1285 or 1287 file 
from which the record is to be retrieved. 
This name is the same as that specified in 
the DTFOR header entry for the file. 

r------T---------T------------------------, 
I Narre I Operation I Operand I 
~------+---------+------------------------~ 
I [na·mel I WAITF lifilename} I 
I t ft (1) I L ______ ~ __ · _______ ~ ____________________ ---J 

The WA.ITF macro instructi'on is used in 
sequential processing to ensure that the 
transfer of an IBM 1287 or 1288 Optical 
Reader record (document mode orily) is 
completed. It must have only one 
parameter: the symbolic name of the file 
containing the record. 

This instruction must be issued 
following a READ and before the problem 
program attempts to process an input record 
for the file concerned. The program waits 
until the transfer of data is corrplete. 

The WAITF macro instruction accomplishes 
all checking for read errors on the 1287 or 
1288 file and exits to the user-provided 
COREXIT routine for user handling ef these 
conditions, if necessary. 

A work file can be used for disk and tape 
input .. o.utput, or both. If TYPEFLE=WORK is 
specified in the DTF macro instruction, 
work file macro instructions READ, WRITE, 
and CHECK are provided. Alse, if 
NOTEPNT=YES is specified, work file macro 
instructions NOTE~ POINTR, PCINTW, and 
POINTS are provided. Work files process 
only tixed-length unblocked records and 
undefined record formats. Work files are 
not permitted for tape files written in 
ASCII mode. 

A ta~_~2!~_file is a single-volume file 
used for both input and output~, even within 
a single program phase. It passes 
intermediate results between successive 
phases or job steps. However, work files 
also can be written.; read, and rewritten 

within a single phase, without requ1r1ng 
additional OPEN or CLOSE processing. Work 
files are defined as an option of the DTFMT 
and MTMOD nacro instructions and are 
accessed by the READ/WRITE and CHECK macro 
instructions. 

The first time a work file volume is 
opened, it is opened as an output file. 
OPEN examines the tape to determine whether 
the tape contains standard labels. The 
DTFMT entry FILA.BL is ignored. If the tape 
is labeled and the date in the header label 
has expired, a new label is created, 
consisting of HDR1 followed by 76 blanks. 
The job control label information cards are 
not required. If the tape does not already 
contain standard labels, labels are not 
created for the work file. Trailer labels 
are not processed. 

If a work file with standard labels is 
reopened, OPEN determines from the HDR 
label that the file is a work file and does 
not rewrite the labels. 

When a tapemark is sensed during a read 
operation, or when an end-of-reel 
reflective spot is sensed during a write 
operation, IOCS exits to the address 
specified by the user by the entry EOFADDR. 

Q!~~_~Qf~_fi!~~ are supported as single 
volume single pack files. They are always 
cpened as output files. Standard label 
information must be supplied by the user. 
Both normal extents (type 1) and split 
extents (type 8) are supported. File 
protection for work files is ensured only 
if the labels are unexpired. 

Q~~~!!~§~~Qg~_FI~~~FTER Q2~: The entry 
DELETFL=NO must not be used. OPEN creates 
a format 1 label-for the file, and CLOSE 
destroys this label. The next job 
requiting a work file can use the same 
extents and filename. 

SAVING A WORK FILE A.FTER USE: The 
expIratIon-date-In-the-DLBL-job control 
card must not be the current date. The 
entry-DELETFL~N5-rnus~be specIfIed in the 
DTF for the file. OPEN creates a format 1 
label, but CLOSE does not delete it. Thus, 
the file can be saved until the expiration 
date is reached. 

DELETING AN UNEXPIRED FILE: When the user 
trIes to-usethe limits-of an unexpired 
file, an o~erator message is printed to 
indicate the overlap condition. The 
operator can then delete the label, after 
which OPEN creates a label for the new file 
and the job continues. 
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The READ macro instruction reads the next 
sequential physical record, or part of it, 
from the file associated with the filenarre. 
The record is read into the area of main 
storage indicated by the third operand. 

The DTF entry READ=FORWARD or BACK 
should specify the type of read for a tape 
file. 

r------T---------T------------------------, 
I Name I Operationl Operand I 
~------+---------+------------------------~ 
I [name] JREAD iffilename},SQ,{areal I 
I I Ir (i) J ,( 0) f ! 
I I I I 

! ! ![n~ithlJ I 
L ______ ~ _________ L ________________________ J 

*********************************** 

Recommendation: To write the rrost 
efficient-code (in a multiprogramming 
environment), regis!~E_~2!~!!2~ 
should be used for this rracro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the O~erating 
System (OS). For additional 
information on writing self 
reloca ting code., see t:EE~!!9!~_§. 

*********************************** 

The first parameter specifies the name 
of the file associated with the record to 
be read and is always required. This name 
is the same as the name specified in the 
DTFMT or DTFSD header entry for the file. 
The name can be given as a symbol cr in 
register notation. 

The parameter S~ (for sequential) is 
always required. ~E~~ specifies the name 
(as a symbol or in register notation) of 
the input area used by the file. If tape 
is to be read backwards, area must be the 
address of the rightmost byte of the input 
area. 

The lerrg!~ parameter is used only for 
records of undefined format 
(RECFORM=UNDEF). To read only a ~ortion of 
a record, an actual length (or a register 
containing the number) can be specified. 
Or l an S can be provided to indicate that 
the entire physical record should be read. 

If the work file records are fixed 
length unblocked records (RECFORM=FIXUNB), 
the length parameter, including S, must not 
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be srecified in the READ macro. The number 
of characters to be read is specified in 
the BLKSIZE entry. The user can change 
this number (which is stored in the DTF 
table) at any time by referencing the 
halfword filenameL. 

Note: The CHECK macro must be issued 
after the READ macro and before the 
program attempts to process an input 
record for the file. 

The WRITE rracro instruction writes a record 
from the indicated area into the file 
associated with the filename. The record 
is stored sequentially following the last 
record written in this file. 

r------T---------T------------------------, 
'Name 10~eration' Operand , 
~------+---------+------------------------~ 
, [name] I WRITE ,{ filename}, { SQ}, , 
I , I ( 1) UPDATE , 

I I' I 
, I ,{area} [,{length}] , 
I 1 ,(0) (r) 1 L ______ ~ _________ ~ ________________________ J 

*********************************** 

Recommendation: To write the most 
effIcIent-code (in a multiprogramming 
environment), ~~9!~!~E_n2~~~l2n 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
rrore compatible with the Operating 
system (OS). For additional 
information on writing self 
relocating code, see ~EE~n9!~_~. 

*********************************** 

The first ~arameter specifies the name of 
the file associated with the record to be 
written anQ is always required. This name 
is the same as the name specified in the 
DTFMT or DTFSD header entry for this file. 
The name can be given as a symbol or in 
register notation. 

The second parameter specifies the type 
of WRITE to be executed. For magnetic 
ta~e, this parameter is always SQ. If SQ 
is srecified for disk work files, a 
formatting WRITE (write count key and data> 
is executed. If UPDATE is specified, a 
nonformatting WRITE (write data) is 
executed. An update WRITE should be 
preceded by a READ, WRITE UPDATE, POINTR, 
cr POINTW rracro instruction. A CLOSE macro 
{following an 



update write) protects the updated file by 
not writing an end-of-file record. If SQ 
rs-specified and a CLOSE immediately 
follows an OPEN (no formatting WRITE 
commands were issued), an end-of-file 
record is not written. 

The parameter ~ specifies the name, 
as a symbol or in-register notation, of the 
output area used by the file. 

The last parameter is used only for 
records of undefined format 
(RECFORM=UNDEF). Length specifies the 
actual number (or register containing the 
number) of bytes to be written. 

If fixed-length unblocked records 
(RECFORM=FIXUNB) are written, length is not 
used in the WRITE macro. The number of 
characters to be written is specified in 
the BLKSIZE entry. The user can change 
this number, which is stored in the DTF 
table, at any time by referencing the 
halfword filenameL. For disk, the BLKSIZE 
entry should not include eight bytes for 
the length of a count field. 

~: The CHECK macro must be issued 
after the WRITE macro to allow for 
completion of the input/output 
operation. 

CHECK Macro 

r------T---------T------------------------, 
IName I Operation I Operand I 
~------+---------+------------------------~ 
I (name 1 I CHECK I{filename} I 
I I I (1) I L ______ ~ _________ L__ ______________________ J 

This macro instruction must be used after 
each READ or WRITE. It prevents user 
processing until completion of the 
input/output operation, started by either a 
READ or a WRITE, for the device associated 
with the filename. 

If the I/O operation is completed 
without any error or other exceptional 
condition, CHECK returns control to the 
next instruction. If the operation results 
in a read error, CHECK processes the user's 
option specified in ERROPT. If CHECK finds 
an end-of-file condition, control is passed 
to the routine specified in EOFADDR. 

NOTE Macro 

r------r---------T-------------------, IName I Operation I Operand I 
~------+---------+----------------------i I [name 11 NOTE I {filename} ~ 
I I I (1) I 
L ___ --~---------~-----------____________ J 

The NOTE macro instruction obtains 
identification for a physical record that 
is read or written during processing. 

Note: The CHECK macro must be issued 
before the NOTE macro to ensure that 
the last operation has completed. 

For magnetic tape, the last record read 
or written is identified by the number of 
physical records read or written in the 
specified file fro~ the load point. The 
information is returned in register 1 in 
the form Obbb, where 

.0 = Eight binary zeros. 

• bbb = Physical record number in binary. 

For disk, if a ,READ precedes the NOTE, 
the record identified is the last record 
read. If a WRITE precedes the NOTE, the 
record just written is the identified 
record. The identification is returned in 
register 1 in the form Ochr, where 

• 0 = Eight binary zeros. 

• c = Cylinder number, 

• h = Track number, 

• r = Record number within the track. 

c, h, and r are binary numbers. If NOTE 
follows a WRITE to a disk file, the unused 
space remaining on the track following the 
end of the identified record returns in 
register 0 as the binary number OOnn. 

For magnetic tape, the user must store 
the identification (in the Obbb form) so 
that it can be used later in either a 
POINTR or POINTW instruction. For disk, 
the user must construct a six-byte field 
and store in it the identification of the 
record and the remaining track capacity (in 
the form Ochrnn) so that it can be used 
later in a POINTR or POINTw instruction to 
find the noted record again. 
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POINTR Macro 

r------T---------T------------------------, 
IName I operation I Operand I 
~------+---------+------------------------~ 
I [name] I POINTR I{ filename}, { address} I 
I I I (1) (0) I L ______ ~ _________ L_ _______________________ J 

The POINTR macro instruction repositions 
the file for reading a record identified by 
the NOTE macro. 

For magnetic tape, address specifies a 
4-byte main-storage location containing the 
required record identification. It can be 
expressed as a symbol or in register 
notation. The four-byte number must be in 
the form obtained from the NOTE macro 
(Obbb). POINTR repositions the file to 
read the record that was read or written 
immediately before the NOTE that was used 
to create the record identification field 
was issued. For magnetic tape, a WRITE 
must not follow POINTR. 

For disk, address specifies a six-byte 
main-storage location containing the 
required record identification and the 
remaining track capacity. It can be 
expressed as a symbol or in register 
notation. The six-byte number must be 
supplied in the form obtained from the NOTE 
macro (Ochrnn) where nn is the length 
remaining on the track. POINTR repositions 
the file to read the record identification 
(in the Obbb form)' returned when a previous 
NOTE macro was issued. If a WRITE UPDATE 
follows the POINTR macro, the noted record 
is overwritten. If a WRITE SQ follows the 
POINTR macro, the record after the noted 
record is written, and the remainder of the 
track is erased. 

Some programs using disk work files may 
include multiple WRITE instructions 
following a NOTE macro. If a POINTR 
instruction is issued and the work file 
records are in undefined format, there may 
be occasions when a replacement record 
longer than the original record cannot be 
written in the space available on the 
track. In this case, the original record 
remains as the last record on the track 
when the next WRITE is performed. The 
replacement record is written as the first 
record on the next track of the file. 
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POINTW Macro 

r------T---------T------------------------, I Name I Operation I Operand I 
~------+---------+------------------------~ 
I [namellPOINTW ,{filename}, {address} , 
I , I (1) (0), L ______ ~ _________ ~ ________________________ J 

The POINTW macro instruction repositions a 
file to write a record. 

For magnetic tape, address specifies a 
four-byte main-storage location containing 
the required record identification. It can 
be expressed as a symbol or in register 
notation. The fcur=byte number must be in 
the form obtained from the NOTE macro 
(Obbb). POINTW repositions the file to 
write a record after the one previously 
identified by the NCTE. When a READ is 
issued to a tape file following a POINTW, 
the tape is positioned to read the record 
following the one identified by the NOTE. 

For disk, address specifies a six-byte 
main-st~rage location containing the 
required record identification. The disk 
address can be expressed as a symbol or in 
register notation. The six-byte number 
must be supplied in the form obtained from 
the NOTE macro (Ochrnn) where nn is the 
length remaining on the track. POINTW 
repositions the file to write at the record 
location that was read or written 
immediately before the last NCTE macro was 
issued. If a WRITE UPDATE is then issued, 
the noted record is overwritten. If a 
WRITE SQ is issued, the record following 
the noted record is written and the 
remainder of the track is erased. A READ 
macro can follow the POINTW macro. The 
record identified by the NCTE is the record 
read. 

Some programs using disk work files may 
include multiple WRITE instructions 
following a NOTE macro. If a POINTW 
instruction is issued and the work file 
records are in undefined format, there may 
be occasions when a replacement record 
longer that the original record cannot be 
written in the space available on the 
track. In this case, when the next WRITE 
is performed, the original record remains 
as the last record on the track. The 
replacement record is written as the first 
record on the next track of the file. 

POINTS Macro 

The POINTS macro instruction repositions a 
file to the beginning of the file. 



r------T--------~------------------------l IName I Operation I Operand I 
• -+---------+------------------------~ 
I (name] I POINTS I{filename} I 
I I I (1) I L ______ L----_____ ~ ________________________ J 

Por a tape file, the tape is rewound. If 
the file contains any header labels, they 
are bypassed, and the tape is positioned to 
the first record following the label set. 

For disk, the file is repositioned to 
the lower limit of the first extent. An 
example of POINTS with workfile processing 
follows: 

L 12, LENGTH (load length of var-
length record to reg) 

A WRITE F,SQ,OUT,(12) (write a record) 
(processing of data 
unrelated to OUT) 

B 

CHECK F 

BNZ A 
POINTS F 

READ F,SQ,IN,S 

CHECK F 

BNZ B 
EOJ 

(wait until record is 
written) 

(finish processing) 
(reposition to begin­
ning of file) 
(read physical 
record 1) 

(processing data un­
related 1;.0 IN) 
(wait until record is 
read) 
(finish processing) 

On disk or magnetic tape, a POINTS 
followed by a WRITE (SQ) causes the new 
record to be written and the remainder of 
the track is erased. On disk, POINTS 
should not be followed by a WRITE (UPDATE). 

Completion Macros 

FEOV Macro 

r------T~-----T------------------------l 
IName I Operation I Operand I 
~---+---------+-:---- ~ 
I (name] I FEOV I{ filename} I 
I I I (1) I L ______ ~ _____ ~________________ J 

The FEOV (forced end-of-volume) macro 
instruction ~s used for either input or 
output files on magnetic tape (programmer 
logical units only) to force an 
end-of-volume condition before sensing a 
tapemark or reflective marker. This 
indicates that processing of records on the 

current volume is finished, but that more 
records for the same logical file are to be 
read from, or written on, a following 
volume. If a spanned record is begun on an 
output file and there is not enough space 
to contain it, MTMOD issues an FEOV at the 
end of the last completed spanned record. 
The last spanned record (for which there 
was no room) is rewritten on a new volume. 
For system units, see the SEOV Macro. 

The name of the file, specified in the 
header entry, is the only parameter 
required in the operand. The name can be 
specified either as a symbol or in register 
notation. 

When logical IOCS macro instructions are 
used for a file, FEOV initiates the same 
functions that occur at a normal 
end-of-volume condition, except for 
checking of trailer labels. 

For an input tape, FEOV immediately 
rewinds the tape (as specified by REWIND) 
and provides for a volume change (as 
specified by the ASSGN cards). Trailer 
labels are not checked,. FEOV then checks 
the standard header label on the new volume 
and allows the user to check any 
user-standard header labels if LABADDR is 
specified. If nonstandard labels are 
specified (FILABL=NSTD), FEOV allows the 
user to check these labels as well. 

For an output tape" FEOV writes 

• A tapemark (two tapemarks for ASCII 
files.) 

• A standard trailer label and 
user-standard labels (if any)w 

• A tapemark. 

If the volume is changed, FEOV then 
writes the file header label(s) on the new 
volume (as specified in the entries REWIND, 
FlLABL, LABADDR, and the ASSGN cards). If 
nonstandard labels are specified, FEOV 
allows the user to write trailer labels on 
the completed volume and header labels on 
the new volume, if desired. 
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FEeVD Macro 

r------T---------T------------------------, IName I Operation I Operand I 
~------+---------+------------------------~ 
I (name] I FEOVD I {filename} I 
I I ,I (r) I L ______ L-________ ~ ________ --------________ J 

The FEOVD (forced end-of-volume for disk) 
macro instruction is used for either input 
or output files to force an end-of-volume 
condition before it actually occurs. This 
indicates that processing of records on one 
volume is finished, but that more records 
for the same logical file are to be read 
.1:_ ...... - __ • __ .:~..&... ____ ..&...'-_ ~_,, ___ .! _____ , ___ __ 

.L.LVln, V.L WJ:..L\'\'~U VII, \.U'C .LV.L.LVW.LUY VV.LUW~. 

If extents are not available on the new 
volume, or if the format 1 label is posted 
as the last volume of the file, control is 
passed to the EOF address specified in the 
DTF. 

The name of the file is the only 
required operand. The name can be 
specified either symbolically or in 
register notation. 

When PEOVD is issued to an input file, 
an end of extent is posted in the DTF. 
When the next GET is issued to this file, 
any remaining extents on the current volume 
are bypassed, and the first extent on the 
next volume is opened. Normal processing 
is then continued on the new volume. 

When FEOVD is issued to an output file, 
a short last block is written, if 
necessary, with a standard end-of-file 
record containing a key length of one 
(indicating end of volume). An 
end-of-extent condition is posted in the 
DTF. When the next PUT is issued to the 
file, all remaining extents on the current 
volume are bypassed. The first extent on 
the next volume is then opened, and normal 
processing continues on the new volume. 
'rhe DOS FEOVD EOV marker is compa tible with 
the OS EOV marker. 

If the FEOVD macro is followed 
immediately by the CLOSE macro, the end of 
volume marker is rewritten as an end of 
file marker, and the file is closed as 
usual. 
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CLOSE(R) Macro 

r------T----------------------------------, lOp I Operand I 
~------+----------------------------------i Ifor self-relocating programs I 
I I I 
ICLOSERUfilename1} I 
I n (r1) I 
I I I 
I I r. (~; laft;:tma?) ___ . (~; laft;:tmaft) 1 I i i Lr\---(~2)·--j---·l---(~~)---JJ i 
~------+----------------------------------i Ifor programs that are not self-relocating I 
I I I 
I CLOSE Ijfilename1-} I 
I 1\ (r1) I 
I I I 

I I I 
I I [_{ filename2}. -•• ,{ filenamen}] I 
I I (r2) (rn) I L ______ ~ __________________________________ J 

Note: To write the most efficient code 
(in a multiprogramming environment), we 
recommend that the self relocating form 
of OPEN be used. (See also 
Appendix G.) 

The CLOSE macro instruction must be issued 
to deactivate any file that was previously 
opened in any input/output unit in the 
system. Console files cannot be closed. A 
CLOSE normally deactivates an output file 
by writing an EOF record and output trailer 
labels, if any. CLOSE sets a bit in the 
format 1 label to indicate the last volume 
of the file4 A file may be closed at any 
time by issuing this macro. 

No further commands can be issued for 
the file unless it is reopened. Sequential 
DASD files cannot be successfully reopened 
for output unless the DTFSD table is saved 
before the file is first opened, and 
restored between closing the file and 
reopening it again as an output file. 

When the operation CLOSE is used, the 
symbolic address constants that CLOSE 
generates from the parameter list are not 
self-relocating_ When CLOSER is specified, 
the symbolic address constants are 
self-relocating. The self-relocating 
format of close is recommended. 



The symbolic na~e of the logical file 
(assigned in the DTF header entry) to be 
closed is entered in the operand field. A 
maximum of 16 files may be closed by one 
instruction. Alternately, the user can 
load the address of the filename in a 
register and specify the register using 
ordinary register notation. The high-order 
8 bi ts of this reg.ister must be zeros. The 
address of the filename may bepreloaded 
into any register, 0-15. 

• If you use register notation, we 
recommend using only registers 2-12. 
This will make your programs more 
compatible with the Operating System 
(OS). 

• If CLOSE is issued to a magnetic tape 
input file that has not been opened, 
the option specified in the DTF 
rewind option is performed. If CLOSE 
is issued to a magnetic tape output 
file that has not been opened, no 
tapemark or labels are written, and 
no rewind option is performed. 

For a paper tape punch file with two I/O 
areas, CLOSE checks for the successful 
completion of the last operation. 
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Direct Access Method (DAM) 

DASD records can be processed in random 
order by the Direct Access Method (DAM). 
In this method, the user specifies the 
address of the record to IOCS and issues a 
READ or WRITE macro instruction to transfer 
the specified record. var1at10ns in the 
parameters of the READ or WRITE 
instructions permit records to be read, 
written, updated, or replaced in a file. 
Whenever this method of processing records 
is used, the logical file and main-storage 
area(s) allotted to the file must be 
defined by the declarative macro DTFDA 
(Qefine Ihe ~ile for Qirect ~ccess). 

Record Types 

DASD records that will be processed by DAM 
can exist on the DASD in either of two 
formats: with a key area, or without. 

With key area: 

r-----' 
I Count I L ___ J 

r--, 
I Ke,yl 
L __ J 

r---, 
IDatal 
L __ -.J 

Without key area: 

r---, r---, 
I Count I I Data I L _____ J L ___ J 

When proceSSing spanned records, this 
format applies only to the first segment. 
For additional information on spanned 
records, see Appendix F. 

Whenever records in a file have keys 
that are to be processed: 

• Every record must have a key, and 

• All keys must be the same length. 

Whenever the DTFDA entry KEYLEN is not 
specified for a file, IOCS ignores keys, 
and the DASD records mayor may not contain 
key areas. A WRITE ID or READ ID reads or 
writes the data portIon of the record. 
However, when KEYLEN is not specified in 
the DTF for a file, WRITE AFTER cannot be 
used to extend a file that has keys,. 
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IOCS considers all records as unblocked 
(one logical' record per one physical 
record). If the user wants blocked 
records, he must provide his own blocking 
and deblocking_ Records are also 
considered to be either fixed, variable, or 
undefined length. A spanned record 
indicates variable blocks where the size of 
each segment is a function of the track 
size and record size. The record size is 
set by a formatting WRITE macro 
instruction. All the variable record 
segments of a given spanned record are 
logically contiguous. The type of records 
in the file must be specified in the DTFDA 
entry RECFORM. Whenever records specified 
as undefined are written to a file, the 
user must determine the length of each 
record and load it in a register (specified 
by the DTFDA entry RECSIZE) before he 
issues the WRITE instruction for that 
record. 

DIRECT ACCESS IOAREAl 

The DTFDA entry IOAREAl defines an area of 
main storage in Which records are read cn 
input or built on output. 

Format 

The format of the I/O area is determined at 
assembly time by the following DTFCA 
entries: AFTER, KEYLEN, READID, WRITEID, 
READKEY, and WRITEKY. Figure 21 describes 
the types of DTF macros and the I/O areas 
that they define. The information in this 
figure should be used to determine the 
length of the I/O area specified in the 
BLKSIZE entry.. The I/O area must be large 
enough to contain the largest record in the 
file. If the DTF used requires it, the I/O 
area must inclUde room for an 8-byte count 
field. The count is provided by IOCS • 

Contents 

The phrase contents of the IOAREAl refers 
to the information provided by or to IOCS 
for a specific imperative macro 
instruction. Figure 21 gives a summary of 
what the contents are for each type of 
READ/WRITE. When the user builds a record, 



he must place the contents (Figure 27) in 
the appropriate field of the I/O area. The 
contents that IOCS provides on input are 
always placed in the appropriate field of 
the I/O area. For example, if the DTF used 
for the file resulted in the uppermost 
format shown in Figure 27, the data would 
be located to the right of the count and 
key area. 

Using a OTF for which AFTER and KEYLEN are specified. R.EAOIO, 
WRITEIO, REAOKEY, and WRITEKY may also be specified. 

Count Key I Data I 
I , I 

..... , .-----.------..., BLKSIZE = n --------...' 
Length.., 8 , KEYLEN =n I Largest Record 
(Bytes) : t I 

IOAREAl 

Using a OTF for wh ich AFTER is specified, but KEYLEN is not. 
REAOIO and/or WRITEIO may be specified, but REAOKEYand 
WRITEKY may not. 

Count Data 

:~.-----.-- BLKS IZE = n ----.,. : 
Length--, 8 Largest Record , 
(Bytes) It' 

IOAREAl 

Using a OTF for which KEYLEN, REAOIO, and/or WRITEIO are 
specified, but AFTER is not. REAOKEY and/or WRITEKY may also 
be specified. 

Key 

I.. I 
I I 

Length-, KEYLEN=n I 
(Bytes) I t I 

IOAREAl 

Data 

, 
BLKSIZE=n ----.... 1 

Largest Record 

Using a OTF for which REAOIO and/or WRITEIO is specified, but 
AFTER, KEYLEN, REAOKEY, and WRITEKY are not. 

or 
Using a OTF for which KEYLEN, REAOKEY, and/or WRITEKY are 
specified, but AFTER, REAOIO, and WRITEIO are not. 

Data 

:-BLKSIZE=n " 
Length -, t Largest Record I 
(Bytes) I I 

IOAREAl 

Figure 27. Schematic of I/O Area in Main 
Storage, for DAM 

REFERENCE METHODS 

With the direct access method of 
processing, each record that is read or 
written is specified by providing IOCS with 
two references: 

• Track reference. This gives the track 
on which the desired record is located. 

• Record reference. This may be either 
the record key (if the records contain 
key areas) or the record identifier 
(ID). 

IOCS seeks the specified track, searches 
it for the individual record, and reads or 
writes the record as indicated by the macro 
instruction. If a specified record is not 
found, IOCS sets a no-record-found 
indication in the user's error/status byte, 
as specified by the DTFDA entry ERRBYTE. 
This indication can be tested by the 
problem program, and additional processing 
can be programmed to suit the user" s 
requirements·. 

Multiple tracks can be searched for a 
record specified by key (SRCHM). If a 
record is not found after an entire 
cylinder (or the remainder of a cylinder) 
is searched, an end-of-cylinder bit. is 
turned on instead of NRP in ERRBYTE. 

When an I/O operation is started, 
control returns immediately to the problem 
program. Therefore, when the program is 
ready to process the input record, or build 
the succeeding output record for the same 
file, a test must be made to ensure that 
the previous transfer of data is complete. 
Do this by issuing a WAITF macro 
instruction in the problem program. 

After a READ or WRITE instruction for a 
specified record has been executed, IOCS 
can make the ID of the next record 
avail~ble to the problem program. The 
WAITF macro should be issued to assure that 
the data transfer is complete. The user 
must set up a field (in which IOCS can 
store the ID) to request that IOCS supply 
the ID. Be must also specify the symbolic 
address of this field in the DTFDA entry 
IDLOC. 

When record reference is by key and 
multiple tracks are searched, the ID of the 
specified record (rather than the next 
record) is supplied. The function of 
supplying the ID is useful for a random 
updating operation, or for the processing 
of successive CASC records. If the user is 
processing consecutively on the basis of 
the next IC and does not have an 
end-of-file record, he can check the ID 
supplied by loes against his file limits to 
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determine when he has reached the end of 
the logical file. 

Track Reference 

To provide IOCS with the track reference, 
the user sets up a track reference field in 
main storage, assigns a symbolic name in 
the DTFDA entry SEERADR, and determines by 
DTFDA operand specifications which type of 
addreSSing system to use. Before issuing 
any read or wrfte instruction for a record, 
the user must store the proper track 
identifier in either the first seven 
hexadecimal bytes (mbbcchh), first three 
hexadecimal bytes (ttt), or first eight 
zoned decimal (tttttttt) bytes of this 
field. The latter two track references, 
along with the DSKXTNT and RELTYPE 
operands, indicate that relative addressing 
is to be performed. Thus, instead of 
providing the exact physical track location 
(mbbcchh), only the track number relative 
to the starting track of the file need be 
provided. If these operands are omitted, 
the physical addressing system is assumed. 

The fields for each of these track 
reference systems are shown in Figure 28. 
For reference to records by record number, 

r or rr is used (see Record Reference: 
Identifier). When the READ or WRITE is 
executed, IOCS refers to this field to 
select the specific track on the 
appropriate DASD. 

Record Reference 

The direct access metnod a~~ows records to 
be specified by either record key or record 
identifier. 

If records contain key areas, the records 
on a particular track can be randomly 
searched by their keys. This allows the 
user to refer to records by the logical 
control information associated with the 
records, such as an employee number, a part 
number, a customer number, etc. 

For this type of reference the 
programmer must specify the symbolic name 
of a main-storage key field in the DTFDA 
entry REYARG. Be then stores each desired 
key in this field. 

r-------T-------------T----------------T------------------------------------------------, 
I I Decimal I Contents in I I 
I Bytes I Identifier I Zoned Decimal I Information I 
~------+-------------+----------------+------------------------------------------------~ 
I 0-7 I tttttttt I 0-16777215 ITrack numbe~ relative to the first track of the I 
I I I I file. I 
I I J I I 
I 8-9 I rr I 0-99 IRecord number relative to the first record on I 
I I I Ithe track~ If reference is by key, rr should bel 
I I I I zero. I 
~-------+-------------+----------------+------------------------------------------------~ 
I I Hexadecimal I Contents in I I 
I Bytes I Identifier I Hexadecimal I Information I 
~-------+-------------+----------------+------------------------------------------------~ I 0-2 I ttt I O-FFFFFF ITrack number relative to the first track of the I 
I I I I file. I 
I I I I I 
I 3 I r I O-FF IRecord number relative to the first record on I 
I I I Ithe track. If reference is by key, r should be I 
I I I I zero. I L _______ ~ _____________ ~ ________________ ~ ______________________________________ ~---------J 

Figure 28. Types of Track Reference Fields (Part 1 of 2) 
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r------ i ---------T-------- T------------------------------------------------, I I Physical I Contents in I I 
I Bytes I Identifier I Hexadecimal I Information I 
1----+----------+------------+---------------------------------------------~ o m 0-00 INumber of the volume on which the record is I 

1-2 b,b 

3-4 c,c 

5-6 h,h 

7 r 

0,0 (disk) 
0,0-9 (cell) 

0,0-C7 (disk) 
0-13,0-9 
(cell) 

0,0-9 (2311 
disk) 

0,0-13 
(2314 or 2319 
disk) 

0-4,0-13 
(2321 cell) 

O-FF 

I located. Volumes and their symbolic units for al 
Ifile must be numbered consecutively. The first I 
volume number for each file must be zero, but I 
the first symbolic unit may be any SYSnnn I 
number. The system references the volume by I 
adding its number to the first symbolic unit I 
number. I 

I 
Example 1: The first extent statement // EXTENT I 
SYS005, ••• and M=O results in the system I 
referencing SYS005. I 

Example 2: // VOL SYS005,... and M=2 results 
in the system referencing SYS007 (previous job 
control standard label card). 

I 
I 
I 
I 
I 

For 2321 the first byte is I 
zero. The cell number (0-9) is specified in the 
second byte. These two bytes are always zero 
for disk storage references. 

For disk the number of the 
cylinder (0-199) in which 
the record is located. The first byte is always 
zero,_ and the second byte specifies one of the 
available cylinders in a disk pack,. These two 
bytes with the next two (hh) provide the track 
identification. For 2321 the number of the 
subcell (0-19) is located in the first byte .• 

lOne of the ten strips (0-9) is located in the 
Isecond byte. 
I 
I Note: The last four strips on each cell are 
I reserved for alternate tracks. 
I 
IFor disk the number of the 
Iread/write head that 
lapplies to the record. 
The first byte 
is always zero, 
and the second byte specifies 
one of the disk surfaces in a disk pack,. For 
2321 the first byte C.0-4) specifies one of the 
five head bar positions (equivalent to cylinder 
on disk). The second byte (0-19) specifies one 
of the twenty head elements .• 

Sequential number of the record on the track. 

Note: r = 0 if reference is by key. _______ ~-------------~----------------~--====-----------------------___________________ J 

Figure 28. Types of Track Reference Fields (Part 2 of 2) 

Identifier (10) 

Records on a particular track can be 
randomly searched by their position on the 
track, rather than by control information 
(key). To do this, use the record 
identifier. The record identifier, which 

is part of the count area of the DASD 
record, consists of five bytes (CCBHR). 
The first four bytes (cylinder and head) 
refer to the location of the track and the 
fifth byte (record) uniquely identifies the 
particular record on the track. When 
records are specified by ID., they should be 
numbered in succession without missing 
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numbers on each track. The first data 
record on a track should be record number 
1, the second number 2, etc. 

Whenever records are identified by a 
record ID, the r-byte of the 
track-reference field (Figure 28) must 
contain the number of the desired record. 
When a READ or WRITE instruction that 
searches by ID is executed, IOCS refers to 
the track-reference field to determine 
which record is requested by the program. 
The number in this field is compared with 
the corresponding fields in the count areas 
of the disk records.. The r-byte or bytes 
specifies the particular record on the 
track. 

CREATING A FILE OR ADDING RECORDS BY DAM 

The problem program can preformat a file or 
an extension to an existing file in one of 
two ways depending on the type of 
processing to be done. If the WRITE AFTER 
macro is used exclusively, the WRITE RZERO 
macro is enough for preformatting the 
tracks. If nonformatting funct"ions of the 
WRITE macro are used, the tracks should be 
preformatted with an IBM-supplied utility 
program (Clear Disk). The Clear Disk 
utility also resets the capacity record to 
reflect an empty track. 

In addition to reading, writing. and 
updating records randomly, the direct 
access method permits the user to create a 
file or write new records on a file. When 
this is done, all three areas of a DASD 
record are written: the count area, the 
key area (if present), and the data area. 
The new record is written after the last 
record previously written on a specified 
track. The remainder of the track is 
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erased. This method is specified in a 
WRITE instruction by the parameter AFTER. 

IOCS ensures that each record fits on 
the track specified for it. If the record 
fits, loes writes the record. If it does 
not fit, IOCS sets a no-room-found 
indication in the user's error/status byte 
(specified by the DTFDA entry ERRBYTE). If 
WRITE AFTER is specified" IOCS also 
determines (from the capacity record) the 
location where the record is to be written. 

Whenever the AFTER option is specified., 
IOCS uses the first record on each track 
(RO) to maintain updated information about 
the data records on the track. Record 0 
(Figure 29) has a count area and a data 
area, and contains the following: 

Count Area 

Flag (not normally transferred to main 
storage) 

Physical Identifier 

Xey Length (XL) 

Data Length CDL) 

Data Area (8 bytes) 

5 Bytes--Physical ID of last record 
written on track (cchhr). 

2 Bytes--Number of unused bytes remaining 
on track. 

1 Byte--For the DAM on the Operating 
System/360. 

Each time a WRITE AFTER instruction is 
executed, IOCS updates the data area of 
this record. 
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Figure 29. Contents of Record 0 for Capacity-Record Option 

Direct Access Macros 

Before a direct access file can be 
processed, it must be defined by the DTFDA 
declarative macro. After defining the 
file, the user can operate with that file 
using imperative macros. The file must be 
initialized, processed, and deactivated. 

DIRECT ACCESS FILE (DTFDA) 

The DTFDA detail entries that apply to a 
file when records are processed by the 
Direct Access 'Method are explained here and 
shown in Figure 33. 

Enter the symbolic name of the file in 
the name field and DTFDA in the operation 
field. 

r-----------------------------------------, 
IAFTER=YES I L __________________ ------_________________ J 

This operand must be included if any 
records (or an additional record) are 
written in a file by a format WRITE (count, 
key and data) following the last record 
previously written on a track. The 
remainder of the track is erased. That is, 
whenever the macro instruction WRITE 
filename, AFTER or WRITE filename, RZERO is 
used in a program, this entry is required. 

r-----------------------------------------, 
IBLKSIZE=n I L _________________________________________ J 

This operand indicates the size of the I/O 
area by specifying the maximum number, n, 
of characters that are transferred to or 
from the area at anyone time. When 
undefined records are read or written, the 
area must be large enough to accommodate 
the largest record. 

If key length is specified by DTFtA 
KEYLEN, and if macro instructions that 
transfer the key areas of records are 
issued, this area must provide for both the 
key area and data area of a record (see 
IOAREA1 and Figure 32). The length must 
specify an additional eight bytes if 
AFTER=YES is specified. If a file is 
created or additional records are written 
in a file, the count area of the records 
must be specified, and the AFTER=YES 
operand must be included. 

When processing variable-length records" 
the value of n must be within the track 
capacity of the device containing the file. 
When processing spanned records, the value 
of n includes the eight bytes required for 
the block descriptor word. but it does not 
include the key length, if specified, or 
the count. For spanned records, the value 
of n must be larger than eight bytes and 
less than 32,768 bytes. 

IOCS uses this specification to 
construct the count field of the CCW for 
reading or writing fixed-length and 
variable length records. 
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r-----------------------------------------, 
ICONTROL=YES I L _________________________________________ J 

This operand must be included if a CNTRL 
macro instruction is issued for this file. 
The CNTRL macro for seeking on the 2311, 
2314, or 2319 allows the user to specify a 
track address to which access movement 
should begin for the next READ or WRITE 
instruction for a file. While the arm is 
moving= the programmer may process data 
and/or request I/O operations on other 
devices. 

For the 2321, the CNTRL macro enables 
the user to seek to a specific address or 
to restore the strip to its subcell. 

r-----------------------------------------, 
IDEVADDR=SYSnnn I L _________________________________________ J 

This operand must specify the symbolic unit 
(SYSnnn) associated with a file if,the 
extent statement symbolic unit is not 
provided. If such a unit is provided, its 
specification overrides the DEVADDR 
parameter. This specification, or symbolic 
unit, represents an actual I/O address and 
is used in the job control ASSGN statement 
to assign the actual I/O device address to 
the file. 

r-----------------------------------------, 
I DEVICE=£2311 I 231412321} I L _________________________________________ J 

This operand specifies whether the logical 
file is on a 2311, 2314, 2319, or 2321 
DASD. If this entry is omitted, 2311 is 
assumed. 

Note: Specify 2314 for 2319. 

r-----------------------------------------, 
I DSKXTNT=n I L _________________________________________ j 

The n indicates the maximum number of 
extents (up to 256) that are specified for 
a file. When RECFORM=FIXUNB, VARUNB, or 
UNDEF, and DSKXTNT=n, is specified, it 
indicates that a relative ID is used in the 
SEEKADR and IDLOC locations. If DSKXTNT=n 
is omitted, a physical ID is assumed in the 
SEEKADR and IDLOC locations. 
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If RECFORM=SPNUNB is specified" then 
DSKXTNT is required. If relative 
addressing is used" RELTYFE=DEC or HEX must 
also be specified. 

r-----------------------------------------, 
IERRBYTE=name I L _________________________________________ J 

This operand is required for Ioes to supply 
indications of exceptional conditions to 
the problem program. The symbolic name of 
a 2-byte field (in which IOCS can store the 
error-condition or status codes) is entered 
after the = sign. 

The ERRBYTE codes are available for 
testing by the problem program after the 
attempted transfer of a record is complete. 
After testing the ERRBYTE status code, the 
problem program can return to IOCS by 
issuing another macro instruction. One or 
more of the error status indication bits 
may be set to 1 by IOCS as in the bits 
indicated in Figure 30. 

r-----------------------------------------, IERREXT=YES I L _________________________ • ________________ J 

This operand enables unrecoverable I/O 
errors (occurring before a data transfer 
takes place) to be indicated to the problem 
program. This error information is 
indicated in the ERRBYTE-name bits and is 
available after the WAITF macro instruction 
is issued. 

r-----------------------------------------, 
I FEOVD=YES I L _________________________________________ J 

This operand is specified if coding is 
generated to handle end-of-volume records. 
It should be specified only when reading a 
file that was built using sequential disk 
and the FEOVD macro was used. 



~--~~--~~~-----~-----------------,-------------------------------------------------, r 
IBJt. Bit Error/Status Code Explanation I 
I IDdicatioD I I 
I----+---+-----------+----------------------------------~ ~ 

0 0 

0 1 

1 

.1._ 

WroDg-length record The wrong-length record indication is applicable 
for undefined records or fixed-length records. 

Fixed-Length Records: This bit is set on under 
the· following conditions: 

• A READ KEY or WRITE KEY is issued. and the 
keylength differs from the length as 
specified by KEYLEN=n. No data is 
transferred. 

• A READ KEY is issued. and the data length 
differs from the specified length (BLKSIZE 
minus KEYLEN. or BLKSIZE minus the value of 
KEYLEN plus 8 if AFTER=YES was specified). 

• A READ ID is issued. and the record len9th 
differs from the specified length (BLKSIZF. 
or BLKSIZE minus 8 if AFTER=YES was 
specified). 

• A WRITE KEY is issued. and the data length 
of the record is greater than specified in 
the count field in the DASD record on disk. 
The original record positions are filled. 
and the remainder of the updated record is 
truncated and lost. 

I 
I 
I 

• A WRITE ID is issued. and the record length 
is greater than specified in the count fieldl 
in the DASD record on disk. The origina~ I 
record positions are filled. and the I 
remainder of the updated record is truncated I 
and lost. I 

I 
Note: If an updated record is shorter than I 
~original record. it is padded with I 
binary zeros to the length of the original I 
record. The wrong-length record bit is not I 
set on. I _________ ~ ______________________________________ J 

Figure 30. ERRBYTE Error status Indication Bits (Part 1 of 5) 
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r---T--~- ---'--r-----------------------------------, 
I Byte I Bit I Error/Status Code Explanation I 
I I I Indication I 
~ It· -- .--- -----------------------~ o 1 Wrong-length record Undefined-Length Records: This bit is set on 

(continued) under the following conditions: 

• A READ KEY or WRITE KEY is issued, and the 
keylength differs from the length as 
specified by KEYLEN=n. No data is 
transferred. 

• A READ KEY is issued, and the data length is 
greater than the maximum data size (BLKSIZE 
minus KEYLEN, or BLKSIZE minus the value of 
KEYLEN plus 8 if AFTER=YES was specified). 
IOCS supplies the actual data length of the 
record read in the RECSIZE register. 

• A READ ID is issued, and the record length 
is greater than the maximum record length 
(BLKSIZE, or BLKSIZE minus 8 if AFTER=YES 
was specified). IOCS supplies the actual 
data length of the record read in the 
RECSIZE ~egister. 

• A WRITE (KEY, ID, or AFTER) is issued, and 
the data length of the record (loaded into 
the RECSIZE register) is greater than the 
maximum data size (BLRSIZE minus KEYLEN., or 
BLKSIZE minus the value of REYLEN plus eight 
if AFTER=YES was specified). The length of 
the record written is equal to the maximum 
data size. 

• A WRITE REY is issued and the data ~ength 
(loaded into the RECSIZE register) 1S 
greater than specified in the count field of 
the DASD record on disk. The original 
record positions are filled" and the 
remainder of the updated record is truncated 
and lost. 

Note: If an updated record is shorter than 
the original record, it is padded with 
binary zeros to the length of the original 
record. The wrong-length record bit is not 

Figure 30. ERRBYTB Error Status Indication Bits (Part 2 of 5) 
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r-- 1 --------------~-----------------------------------------------, I Byte Bit I Error/Status Code I Explanation I 
I I I Indication I I 
r-----+-----+-------------------------+-------------------------------------------------~ o 1 Wrong-length record variable-length records: This bit is set on I 

(continued) under the following conditions: I 

• When a READ is issued and the LL count is 
I 
I 

greater than the maximum value specified by I 
the BLKSIZE operand, the wrong-length record, 
indicator is set on. I 

I 
• When a nonformatting WRITE is issued and thel 

record is larger than the physical record onl 
the device, the record is written with the I 
low-order bytes truncated and the I 
wrong-length record indicator is set ON. I 
The indicator also is set ON if the record I 
is shorter than the physical record, but thel 
low-order bytes of the physical record are 1 
padded with binary zeros. I 

• When a formatting WRITE is issued 
1 

and the LLI 
count is greater than the maximum specified I 

with the I block size, the record is written 
low-order bytes truncated and the 
wrong-length record indicator is set on. 

Spanned Records: This bit is set on under the 
following conditions: 

I 
I 
I 
I 
I 
I 

• When a READ is issued and the logical record I 
size is larger than the value specified" I 
only the number of bytes specified by I 
BL~SIZE is read and the wrong-length I 
indicator is set on.. I 

• When a nonformatting WRITE is issued and the 
record length is not the same length as the 
record being processed" the wrong-length 
record indicator is set ON. If the length 
specified is longer than the record being 
processed, the low-order bytes are ignored. 
If the length specified is less than the 
record being processed, it is padded with 
binary zeros. 

• If a formatting WRITE is issued, the 
wrong-length indicator is set ON when the 
logical record size is larger than the size 
specified with BLRSIZE and the record is 
truncated to the size sp~cified with 
BLKSIZE. 

• If the first physical record encountered is 
not an only or first segment, the 
wrong-length indicator is set on. The 
no-record-found indicator is also set ON. 

I 

1 
I 
I 
I 
1 • If another first segment is encountered 

after the first segment is read out before 
middle or last segment" ·the wrong-length 

al 
1 

indicator is set ON. I _~ _____ ~ _________________________ ~ _________________________________________________ J 

Figure 30. ERRBYTE Error Status Indication Bits (Part 3 of 5) 
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r-~---~-------------------------T-------------------------------------------------, IByte , Bit I Error/Status Code I Explanation I 
I I I Indication I I 
r-----+-----+-------------------------+-------------------------------------------------~ o 2 Nondata Transfer Error The block in error was neither read nor written. 

o 3 

4 

o 5 

o 6 

o 

1 

1 

1 

1 

1 

7 

o 

1 

2 

3 

4 

I 
I 
I 
I 
I 
I 
I 

No room found 

Reference outside 
extents 

Data check in count area 

Track overrun 

End of cylinder 

Data check when reading 
key or data 

No record found 

If ERREXT is specified and this bit is OFF, 
transfer took place and the problem program 
should check for other errors in the ERR BYTE 
field. 

The no-room-found indication is applicable only 
when the WRITE AFTER form of the macro is used 
for a file. The bit is set on if IOCS 
determines that there is not enough room left on 
the track to write the record. The record is 
not written. 

The relative address 9iveri is outside the 
extent area of the file. No I/O activity has 
been started and the remaining bits should be 
OFF. If IDLOC is specified, its value is set to 
9s for a zoned decimal 10 or Fs for hexadecimal 
ID. 

This is an unrecoverable error. 

The number of bytes on the track exceeds the 
theoretical capacity. 

The end-of-cylinder indicatiON bit is set on 
when SRCHM is specified for READ or WRITE REY 
and the end-of-cylinder is reached before the 
record is found. If IDLOC is also specified, 
certain conditions also turn this bit ON. For 
further information, see IOLOC unaer DTFtA. 

This is an unrecoverable error. 

The no-record-found indication is given when a 
search 10 or key is issued and a record is not 
found. This applies to both REAt ccmmands and 
WRITE commands and may be caused by: 

a. 

b. 

The record searched for does not exist in 
the file. 

The record cannot be found because of a 
machine error (that is, incorrect seek). 

I For spanned record processing, if the first 
I physical record encountered is net the first or 
I only segment, then the no-record-found indicator 
I is set on. L ____ -L-____ ~ ________________________ ~ _________________________ - ______________________ J 

Figure 30. ERRBYTE Error Status Indication Bits (Part 4 of 5) 
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r-----T-----T-------------------------T-----------------~-----------------------------, 
IByte I Bit , Error/Status Code I Explanation , 
I I I Indica tion I I 
t-----+-----+-------------------------+-------------------------------------------------i 

1 5 I End of file The end-of-file indication is applicable only , 
Iwhen the record to be read has a data length of , 
I zero. The 10 returne1 in IDLOC, if specified, I 
j is hexadecimal FFFFF. The bit is set only after' 
I all the data records are processed. For I 
I example, in a file having n data record (record , 
I n + 1 is the end-of-file record), the , 
I end-of-file indicator is set ON wben the user I 
I reads the n + 1 recor1. This bit is also postedl 
I when an end of volume marker is detected. It is 
I the user's responsibility to determine if this 
I bit rr.eans true EOF or end of volume on a SAM 
I file. 
I 
J 

1 6 End of volume I The end-of-voluroe indication is given in 
, conjunction with the end-of-cylinder indication. 
I This bit is set ON if the next record 10 (n + 1, 
I 0, 1) that is returne1 on the end of the 
I cylinder is higher than the volume address 
I limit. The volume adaress limit is cylinder 
~ 199, head 9, for a 2311 disk pack cylinder 199, 
I head 19, for a 2314 or 2319 disk pack, and 
I subcell 19, strip 5~ cylinder 4, head 19 for a 
I data cell. These limits allow for the reserved 
I alternate track area. 
I 
, If both the EOC and EOV indicators are set 
t on, the ID returned in IOLOC is FFFFF. 
I 

1 ,1 Not used I 
-----~-----~-------------------------~-------------------------------------------------

Figure 30. ERRBYTE Error Status Indication Bits (Part 5 of 5) 

r-----------------------------------------, 
I HOLD=YES I L _________________ ~ _______________________ J 

This operand is specified only if the track 
hold function is specified: 

• At system generation time, or 

• Included in the DAMOD macro, or 

• Use when the file is referenced. 

If the SRCHM operand is used, only the 
first track IOeS seeks is protected. 

When a READ is issued while processing 
spanned records, th~ track containing the 
first $egment is held until the user 
releases it. If a formatting WRITE macro 
is issued" DAMOD reads ahead to determine 
if enough space exists to write the record. 
All the tracks required to write the record 
are held and then released, one by one, as 
they are written. 

r-----------------.--------·----------------, 
I IDLOC=N arne I l _________________________________________ J 

This operand is included if the programmer 
wants IOCS to supply the ID of a record 
after each READ or WRITE (10 or KEY) is 
completed. The symbolic name of a record 
reference field (in which IOCS is to store 
the ID) is specified after the = sign in 
this operand. wAITF should be used before 
referencing this field. 

IOCS supplies the ID in the same form 
used in the SEEKADR location. The ID 
farms~ given in Figure 28, are supplied in 
IOLOC in the same format except when 
physical IDs are used. Only the last five 
bytes of the pnysical 10 (cchhr) are 
supplied as compared with the complete 
relative ID including preceding zeros. 

IOCS supplies the ID of the record 
specified in the READ/WRITE ins~ructiQn, or 
the ID of the next record location. The 
following may occur when this option is 
taken. 
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• Whenever a READ or WRITE ID (or if a 
READ or WRITE KEY without SRCHM)'is 
issued~ the address returned is that of 
the next recor1 location. 

~~£~i!Q~: When the record to be read 
or written is the last record of the 
cylinder, an en1-of-cylinder indication 
is posted in ERRBYTE1, hit 2, and the 
address returne1 is that of the first 
record of the next cylinder. If, in 
addition, the end-of-volume indication 
is posted, the address returned in 
IDLOC is all 1 bits. 

• Whenever a READ or WRITE KEY with SRCHM 
is specified, the address returned is 
that of the same record location. 

~~£~~!2n: When the record is not 
found, an end-of-cylinder condition is 
posted and the information returned is 
unpredictable. 

If a READ or WRITE (ID or KEY) is issued 
for spanned records, the address returned 
is that of the first segment of the record 
whose IDLOC is requested. The ID (physical 
10 only) " is located in the first five 
bytes of the count field in the IOAREA1 
area. 

For more information on the SRCHM 
spec~fication see Figure 31. 

10 SUPPLIED 
(Normal I/O Completion) 

W.CRO INSTRUCTION 
With SRCHM Without SRCHM 

READ Filename, KEY Same record Next record 

READ FUename,1O Next record Next record 

WRITE Filename, KEY Same record Next record 

WRITE Filename, 10 Next record Next record 

WRITE Filename,RZERO 
Dummy Dummy 
Record Record 

WRITE Filename,AFTER(,EOF] 
Dummy Dummy 
Record Record 

Figure 31. 10 Supplied After a READ or 
WRITE Instruction 

If IDLOC is specified and end of 
cylinder is reached on a 2311, 2314, or 
2319.file~ the cylinder number is increased 
by 1, the head number is set to 0, and the 
record number is set to 1. On a 2321 file, 
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an end-o~-cylin1er condition with IDLOC 
specified causes the high-order position of 
the head number to be increased by 1, the 
low-order position of the head number is 
set to 0, and the record number is set to 
1. An overflow from the high-order 
position of the hea1 number causes the 
low-order position of the cylinder number 
to be increased by 1, and the high-order 
position of the hea1 number is set to'O. 
The low-order Dosition of the head number 
is 0, and the recor1 number is set to 1. 
Subsequent overflows of address locations 
increase the next higher positions of the 
addresses. It is the user's responsibility 
to check the validity of the address 
returned in IDLOC.) When using relative 
addressing w~th !DLOC specified, all user 
extents (except the last extent for each 
file) should en1 on cylinder boundaries. 

r-----------------------------------------, 
IIOAREA1=Name I L _________________________________________ J 

This operand must be included to specify 
the symbolic name of the input/output area 
used by the file. The input/output 
routines transfer records to or from this 
area. The specifie~ name must be the same 
as the na~e used in the DS instruction that 
reserves this area of main storage. 

The main-storage input/output area must 
ce large enough to contain the maximum 
number of bytes required in any READ or 
WRITE instruction issued for a file in the 
problem program. This is affected by the 
length of record data areas, and by the use 
of the count anj key areas as follo~s: 

• If undefined records are specified in 
the DTFDA entry RECFORM, the area must 
provide space for the largest data 
record that will be processed. 

• If variable or spanned records are 
specified ,in the DTFDA entry RECFOR~, 
the area must ce large enough to 
contain the largest logical record in 
the file, plus an additional eight 
bytes for control words. The user must 
place the first tyte of his record in 
the ninth byte of the 1(0 area for all 
write operations. He must also place 
the record length in the length field, 
bytes 4 and 5 of the I/O area. 

When a READ macro is issued, the record 
length is in bytes 4 and 5 of the I/O 
area and the 'first byte of the record 
is in the ninth tyte of the I/O area. 

• If the DTFD~ entry KEYLEN is specified 
and any instructions that read or write 
the key area of a record are issued in 



the problem program, the input/output 
area must provide room for the key area 
as well as the data area. The length 
needed for the key is the length 
specified in KEYLEN. 

• If any write instructions that transfer 
the count area to a disk record ~re 
issued in the problem program, eight 
bytes of main storage must be allotted 
at the beginning of the I/O area. In 
these eight bytes, IOCS constructs the 
count field to be transferred to disk. 

Whenever a WRITE instruction is issued, 
IOCS assumes that the input/output area 
(see Figure 27) contains the information 
implied by the type of instruction that is 
being executed (Figure 32). 

I/O AREA CO NTE NT S 
MACRO I NSTRUCTIO N 

With KEYLEN Wfthout KEYLEN 

READ Filename,KEY Data 

READ Filename,.ID Key and Data Data 

WRITE Filename,KEY Dalo 

WRITE Filename,ID Key and Data Data 

WRITE Filename,RZERO Anything Anything 

WRITE Filename,AFTER[, EOF I Count, Key, Count and Data 
and Data 

Figure 32. I/O Area Requirements for DAM 

r----------------------------·-----· -------, I KEYARG=Name I L_______ __ ____________________ J 

This operand must be included if records 
are identified by key. That is, if the 
macro instruction (READ filename, KEY) or 
(WRITE filename,KEY) are issued in the 
problem program, this entry and the 
corresponding KEYLEN operand is required. 
KEYARG specifies the symbolic name of the 
key field in which the user supplies the 
record key for the READ/wRlTE routines. 

The KEYARG operand is required for 
formatting WRITE (WRITE filename AFTER) 
operations for files containing keys. It 
is required also when READ filename ID is 
specified and ~f KEtLEN is ~ zero. When 
record reference is by key, IOCS uses this 
specification at assembly time to construct 
the data address field of the CCW for 
search commands. 

r-----------------------------------------, IKEYLEN=n I L __________________________________ .. ___ J 

This operand must be included if record 
reference is by key or if keys are read or 
written. It specifies the number, n" of 
bytes in each key. All keys must be the 
same length. If this card is omitted, IOCS 
assumes a key length of zero. 

If there are keys recorded on DASD and 
this entry is absent, a WRITEID or READID 
reads or writes the data portion of the 
record. 

When record reference is by key, IOCS 
uses this specification to construct the 
count field of the CCW for this file. IOCS 
also uses this in conjunction with IOAREAl 
to determine where the data field in the 
main-storage I/O area is located (see 
IOAREA1). 

r-- -----------------------------, ILABADDR=name I L ________________________________________ J 

The user may require one or more user 
labels in addition to the standard file 
label. If so, he must include his own 
routine to check, or write, the labels. 
The symbolic name of such a routine is 
specified in this entry. IOCS branche~ to 
this routine after it has processed the 
standard label. See writing and Checking 
User Standard Labels fOr a complete 
disc.ussion of the function of the LABADDR 
routine. 

r --------------------------------, I MODNAME=name I L _________________________________________ J 

This operand specifies the name of the 
logic module that is used with the DTF 
table to process the file. If the logic 
module is assembled with the program, the 
MODNAME in the DTF macro instruction must 
specify the same name as the DAMOD macro 
instruction. If this entry is omitted, 
standard names are generated for calling 
the logic module. If two DTF macro 
instructions call for different functions 
that can be handled by a single module, 
only one module is called. 
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r-----------------------------------------, 
IRDON~=YES I L _________________________________________ J 

This operand is specified if the OTF is 
used with a read only module. Each time a 
read only module is entered, register 13 
must contain the address of a 72-byte 
doubleword aligned save area. Each OTF 
should have its own uniquely defined save 
area. Each time an imperative macro 
(except OPEN(R), LBRET: SETL, or SETFL) is 
issued using a particular OTF, register 13 
must contain the address of the save area 
associated with that DTF. The fact that 
the save areas are unique for each task 
makes the module reentrant (that is, 
,..:an:ahlA ni= hA;nn l1~ArI ,..nn"'"T"rAn~lv hv - .... 1:"---- -- -----":1 ---- -------------;6, -~ 

several tasks). Fo~ more information see 
Shared Modules and Files. 

If an ERROPT or WLRERR routine issues 
I/O macro instructions using the same read 
only module that caused control to pass to 
either error routine, the problem progr~ 
must provide another save area. One save 
area is used for the normal I/O, and the 
second for I/O in the ERROPT or WLRERR 
routine. Before returning to the module 
that entered the ERROPT routine, register 
13 must be set to the save area address 
originally specified for that DTF. If the 
operand is omitted, the module generated is 
not reenterable and no save area need be 
established .• 

r---------------------------------------, 
IREADID=YES I L _________________________________________ J 

This operand must be included if any input 
records are specified by 10 (identifier) in 
the problem program. That is, whenever the 
macro instruction READ filename,ID is used 
in the program, this entry is required. 

r-----------------------------------------, 
IREADKEY=YES I L _________________________________________ J 

This operand must be included if any input 
records are specified by key in the problem 
program. That is, whenever the macro 
instruction READ filename,KEY is used in 
the program, this entry is required. 
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r-----------------------------------------, IRECFORM={FIXUNBISPNUNBIUNDEFIVARUNB} I l ___________________ ~ ____________________ J 

This operand specifies the type of records 
in the input, or output, file. Either of 
the following specifications may be entered 
immediately after the = sign: 

FIXUNB 

SPNUNB 

UNDEF 

VARUNB 

For fixed-length records. All 
records are considered unblocked 
in the DAM method. If the user 
wants blocked records, he must 
provide his own blocking and 
deblocking. 

For spanned records,.. This 
specification is for unblocked 
variable length logical records of 
less than 32,768 bytes per record. 

For undefined records. This 
specification is required only if 
the records are not fixed length.. 

For format V (variable length) 
records. This specification is 
for unblocked variable length 
records. 

r-----------------------------------------, 
IRECSIZE=(r) I L _________________________________________ J 

This operand must be included if undefined 
records are specified (RECFORM=UNDEF).. It 
specifies the number (r) of the 
general-purpose register that contains the 
length of each individual input or output 
record. This may be any register 2-12. 

Whenever each undefined record is read, 
ICCS supplies the length of the data area 
for that record in the specified register. 

When an undefined record is written in a 
file, the programmer must load the length 
of the data area of the record (in bytes) 
into this register, before he issues the 
WRITE instruction for the record. IOCS 
adds the length of the key when required. 

When records are written in the file 
(AFTER specified in the WRITE instructicn), 
IOCS uses the length to construct the count 
area written on DASD. IOCS adds the length 
of both the count and the key when 
required. 



r -----, 
I RELTYPE= {DEC I HEX} I L _______________________ J 

This operand specifies whether the zoned 
decimal (DEC) or hexadecimal (HEX) form of 
the relative ID is being used. When 
RECFORM=FIXUNB, VARUNB, or UNDEF, then 
RELTYPE should only be supplied if the 
DSKXTNT operand (relative ID) is specified. 
If omitted, a hexadecimal relative ID is 
assumed. However, if DSKXTNT is also 
omitted, a physical ID is assumed in the 
SEEKADR and IDLOC addresses. 

When RECFORM=SPNUNB, RELTYPE must be 
specified when relative addressing is used. 
If RELTYPE is omitted, a physical ID is 
assumed in the SEEKADR and IDLOC addresses. 

r--------------------------, 
I SEEKADR=name I L-_______________________________ J 

This operand must be included to specify 
the symbolic name of the user's 
track-reference field. In this field, the 
user stores the track location of the 
particular record read or written. The 
READ, WRITE, and CNTRL routines refer to 
this field to determine which volume and 
which track contains the desired record. 
Whenever records are to be located by 
searching for a specified ID, the 
track-reference field must also contain the 
number of the record on the track. See 
Figure 28 for the types of track reference 
fields that can be used. 

r-----------------------------------, I SEPA~B=YES I L ____________________________________ J 

This operand must be included if the DTF is 
assembled separately. This causes a CATALR 
card with the filename to be punched ahead 
of the object deck and defines the filename 
as an entry point in the assembly. 

r------------------------------------, 
ISRCHM=YES I L _________________________________ J 

If input/output records are identified by 
key, this entry may be included to cause 
IOCS to search multiple tracks for each 
specified record. The instruction (READ 
filename, KEY) or (WRITE filename, KEY) 
searches the track specified in the 
track-reference field and all following 
tracks in the cylinder, until the record is 
found or the end of the cylinder is 
reached. If the logical file ends before 
the end of the cylinder and the record is 
not found, the search continues into the 

next file. if any, on the cylinder. EOC, 
instead of NRF, is indicated. Without 
SRCHM=YES, each search is confined to the 
specified track. 

r------------------------------, 
ITRLBL=YES I L ______________________ J 

This operand, if specified with the LABADDa 
operand, indicates that user standard 
trailer labels are to be read or written 
following the user standard header labels 
on the user label track. Both operands 
must be specified for trailer label 
processing. For more information on 
processing labels, see the Label Processing 
section. 

r----------------------------------------, I TYPEFLE= {INPUT I OUTPUT} I L _______________________________________ J 

This operand must be included to indicate 
how standard volume and file labels are to 
be processed: 

INPUT Standard labels are to be read. 

OUTPUT Standard labels are to be wri,tten. 

Because logical files on DASD must 
always contain labels, this entry is always 
required. 

r-----------------------------------, IVERIFY=YES I L ____________________________________ J 

This operand is included if the user wants 
to check the parity of disk records after 
they are written. VERIFY is always assumed 
when 2321 records are written. If this 
operand is omitted, any records written on 
2311. 2314, or 2319 are not verified. 

r---------~------·.------------------1 I WRITEID=YES I L _________________________________________ J 

This operand must be included if the DASD 
storage location for writing any output 
record or updating an input file is 
specified by a record ID ('identifier). 
That is. whenever the macro instruction 
(WRITE filename,ID) is used in the program, 
this operand is required. 
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r----------------------------·-------------, IWRITEKY=YES I L __________________ J 

This operand must be included if the DASD 
location for writing any output record or 
updating an input file is specified by 
record key. That is, whenever the macro 
instruction WRITE filename,KEY is used in 
the program, this operand is required. 
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r--------------------------------, I XTNTXIT=name I L ________________________________________ J 

This operand is included if the programmer 
wants to process label extent information .. 
It specifies the symbolic name of tbe 
user's XTNTXIT routine. During an OPEN, 
IOCS branches to the user" s routine after 
each spe~ified extent is checked and 
validated. Upon entering the user's 
routine, IOCS stores in register 1 the 
address of a 14-byte field that contains 
the label extent information (in binary 
form)~ 

Bytes Contents 

o Extent type code (as specified 
in the extent statement) 

1 Extent sequence number 

2-5 Lower limit of the extent (cchh) 

6-9 Upper limit of the extent (cchh) 

10-11 symbolic unit number (in 
hexadecimal format) 

12 Old bin number 

13 Present bin number of the extent 
(B2) 

The user returns to loeS by use of the 
LBRET macro instruction. 



IBM IBM 5,--J360 "-Iller CadlDg Form .. 
POO ....... - -. ' .- .. I P'UNCHING I ca.P'H!C I ! PAGE Of 

.. 
,INSTl:UCTtO"'fS I Pl.NCH I I I CM. mC'"APPLIES TO NOGIA_' ..... 

..5 STATEMENT - . 0,...;_ 0...-
30 .. c_ ... i5kSeft~M-

I I. 
" 

I. 20 2$ " .. 50 " .. .., 71'" ~ C .. 
XX X X X X X DjT FDA N.- of ... _ file on dIIk. For DOS. DTFDA rwqulnl DAMDD. I I I I I J X" " R aq'd. 

BL KS I Z E - n n n n , l8IIIIh of one 110 _ In byW. : X"" 
DE VI \CE - n nn n , 12311. 2314. ~ 2321) for DOS; If .....m.I. 2311 is_ I " " ER RB YT E- xx xx xx X X, N.- of 2·~·fIeId for ....... 1 _ ___ I.:id by IDCS. I : IX " " 
In AR EA 1 - xx xx xx x x • N_ofIJO-.\ I I I X,," 
S E EK AD R- xx xx x x xi". ~oftrD·..,...,.,.fIekI. X"" 
TY P E F L E - xx xx x.x, (INPuT or 0\JTPUTl I I I : X"" - - - - - - AF TE R .. YE S. WRITE flJin.iw. AFTER III' WRITE fI ........ RZERO In8CIO is _ for t .... fl ... - -X " Opt'L 

cp NT RiO L- YE S. CNTRL In8CIO II _ for this fI ... 
IX " " 

DE VA DO Roo SY Sn n n , 5ymboJic. unit NquInd only - no -- - is"""'-' I X" " 
ER RE XT -Y E S , NondMa tnnIfw ....... _ to be IndIcotW In ERRBYTE. X" " 
FE OV D- YE S. ~ for _181 dlok _ of voIu .... NCOnIo 11_. X" 
HO LD -Y ES, Employ tbo trD hold function. X" 
OS KX TN T- n, 1"",- tile ......... (n) Of __ for. ~ ID. 

X" " 
10 LO C - X X xx x x x x • ~ of~fIeId In which IDCS .... tbo ID of. __ 

X" " 
II<E YA RG .- x xx xx x x, ~ of kay field If READ fI ........ KEY or WRITE fI ......... KEY In8CIO II _ for thII file. 

! X"" 
II< E YL EN • n n n • Number of bytoa In record kay If kayo _ to be po-. If omm.J. IOCS ........... (no kayl . X"" 
LA BA DO R- x x X x xx x ~ , Name of .-. routine to chockJwrIta __ 

X"" 
~O ON AM E .. x x x x x x x x • ~ of DAMOO logic module for this DTF. If omltlad. IOCS __ -.ciani _ X"" 
RO PN LY .. y ES. Getwata ..... only modu'" Raqulnl. module _._ for .... _ IIIIng tbo modu'" X"" 
IR E AD 10 -Y ES , READ fl ......... ID ........ 11_ for t .... fI ... X" j 
IRE lAD I<E Y- YE S, READ fI ......... KEY ,.,...... II _ for this file. I X" 
RE \C F PR M- xx x x x x , (FIXUNB. SPNUNB. VARUNB. or UNDEFI If omiu.d. FIXUNB It _. i X,," i 

I I I I I I I I I I [ I I I III I I I II I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Figure 33. DTFDA Macro (Part 1 of 2) 

11M IBM S,--J360 ~ CadlDg r_ 

POO ....... r ~CHING I IjIAPHt( I I I 'AGE Of 

~. DArE 
1 INSItUCTlONS I Pl.NCH I I I I <AOD mcr. APPUE5 TO 

SU·:EMENT 5~ -'"-;_. - 0-0 .. ~ 
C- ".~~ - .. I . I. " .. 20 30 3S .. ., 50 " .. .. 

L RE CS I Z E - ( n n) ......., ........ it IIECFORM-UNOEF. t 1 ! 1 X"" 
RE LIT Y, E- x x x, (DECorHEX)I~cIacIoNIor""""""'''''''~ X" " 
SE PiA S~ B- YE S, DTFOA .. to be -eIad --'Y. 1 J I \ X"" 
SR ~H M- YE S, ....... _"""".lfrecord ........ bykay. X " TR LB L- YE S, "-............ LAIADOR - be apedfIacL 1 X " VE R I FY -~ E S , CIIad< dIIIc NCOnIo'" they _ wrItIIon. For DOl: DEVICE-2321. YES II ....... ' X " WR IT E I D- YE S , WRITE ....... 10 _ II Ullin or thIa file. I X,," 
WR IT EK Y- YE S, WRITE __ KEY _ .. uaad far thIa flle.1 X"" 
XT NT XI T- xx xx xx xx 

M-. 01 __ a rautIne to ___ .............. 

" " II \ \ llllllill I II i ~LJ 1--'-1. I I I '-'- ----lUI I I i I I I ! 1\ I II : 

1II1 1III1II1IIII 

·~_""",,-._ .... tIIe"'oneln"""_"'.~IIU""'lnoolumn72. Aim ........ -. _ .......... __ oanaIn. _ ~". tile --. Spaca .... ~ for ... 
....... __ pluatlle_ If. ___ ........... _ ......... ba __ ~¥. latlle 
....... '*"oI ... tIIe ____ be ...... 

Figure 33. DTFDA Macro (Part 2 of 2) 

Direct Access Method (DAM) 157 



DIRECT ACCESS MODULE (DAMOD) 

A set of DAMOD entries is in~luded for each 
DAM logic module necessary to support each 
DTFDA macro in a particular problem 
program. The logic modules are described 
by a DAMOD header entry and a series of 
keyword parameters. 

The header entry contains DAMOD in the 
operation field and may contain a user 
module name in ~he name field. The 
parameters are explained here and shown in 
Figure 34. 

Name Operation Operand Remarks 

[Modname] DAMODI Must be included. 
DAMODV2 

AFTER =YES When WRITE with the 
operand AFTER or RZERO is 
used. 

ERREXT =YES Required if nondata transfer 
error conditions are to be 
indicated in the ERRBYTE 
status bits. 

FEOVD=YES Required if support for 
sequential disk end of 
volume records is desired . 

HOLD=YES Required if the track hold 
function is to be used. 

IDLOC=YES Required if IDLOC specified 
in DTFDA. 

RDONLY=YES Required if a read only 
module is to be generated. 

RECFORM= Describes record format. 

f'XUNB' } 
I 

UNDEFI 
VARUNs2 
SPNUNB2 

RELTRK =YES Required if the module is to 
process relative identifiers 
along with physical 
identifiers. 

SEPASMB =YES If the module is assembled 
separately. 

1 - DAMOD is for fixed length unblocked and undefined records. 
2 - DAMODV is for variable length unblocked and spanned unblocked 

records. 

Figure 34. DAMOD Macro 
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r-----------------------------------------, IAFTER=YES I 
L ____________ -----------------------------J 
This operand generates a logic module that 
can formflt write (count. key. and data). 
It performs the functions required by WRITE 
filename.AFTER and WRITE filename.RZERO. 
The modUle also processes any files in 
which the AFTER operand is not specified in 
tbe DTF. 

r -------------------------------, I BOLD=YES I L _________________________________________ J 

This operand is specified if the track hold 
function is: 

• Specified at system generation time. 

• Included in the DTFDA macro, 

• Referenced. 

For more information see the BOLD 
operand under the DTFDA macro. 

r-----------------------------------------, IERREXT=YES. I L _________________________________________ J 

Include this operand if. nondata transfer 
error conditions are indicated in the 
ERRBYTE status indication bit. . 

r-----------------------------------------, I FEOVD=YES I 
~-----------------------------------------J 
This operand is specified if coding is to 
handle end-of-volume records. It should be 
specified only if the User is reading a 
file built using sequential disk and the 
FEOVO macro. 

r-----------------------------------------, I IDLOC=YES I L _________________________________________ J 

This operand generates a logic module that 
returns record identifier (ID) information 
to the user. The module also processes any 
files in which the IDLO~ operand is not 
specified in the DTF. 

r-----------------------------------------, IRDONLY=YES I 
L __ ~------------------------------------J 
This operand generates a read only module. 
RDORLY=YES must be specified in the DTP. 



r-------------------------~---------------, 
IRECFJRM={UNDEFlfIXUN~ISPNUNBIVARUNB} I L ________________ ~ ________________________ J 

If UNDEF is specified, the logic module 
generated can handle beth unblccked fixed 
length and undefined rec~rds. If the entry 
is omittej, or if FIXUNB is specified, the 
logic module generated can handle only 
fiy.ed-len~th unblocked reccrds. If SPNUNB 
is specified, the module can handle both 
format V (variable length) and spanned 
format records. If. VARUNB is sFecified, 
the module can handle only format V 
recorjs. 

r-----------------------------------------, 
IRELTRK=YES I L _________________________________________ J 

This operand generates a lcgic rrcdule that 
can process with b~th physical and relative 
identifiers. If the operand is erritted, 
the module can process only with physical 
identifiers. 

r-----------------------------------------, 
I SEPASMB=YES I L _________________________________________ J 

This ~per~nd must be included if the legic 
module is assembled separately. This 
causes a CATALR card with the module name 
(stanjard or user) to be punched ahead of 
the obj ect deck. 

Each name begins with a 3-character prefix 
(IJI) and consists ~f a 5-character field 
corresponjing to the optiens perrritted in 
the generation of the module. 

DAMOD n~me = IJIabcde 

a = F RECFORM=FIXUNB 
B RECFORM=UNDEF (handles bcth UNDEF and 

FIXUNB) 
S RECFORM=SPNUNB 
V RECFORM=VARUNB 

b A AFTER=YES 
Z AFTER is not specified 

c = E IDLOC=YES and FEOVD=YES 
I IDLJC=YES 
R FEOVD=YES 
Z neither is specified 

d H ERREX'I=YES and RELTRK=YES 
P ERREXT=YES 
R RELTRK=YES 
Z neither is specified 

e = W HOLD=YES and RDONLY=YES 
X HOLC=YES 
Y RDONLY=YES 
Z neither is specified 

The following chart shows the sub setting 
and supersetting allewed for DA~CD names. 
Five parameters allow supersetting. Fer 
example, the module IJIBAIZZ is a superset 
of the module with the name IJIFAZZZ. See 
§ub§et/§uEe~~: (Module Names). 

r-----------------------------------------, 
I + + + + + + I 
I IJIBAEHWW I 
I FZIPXY I 
I + ZZZ+ I 
I S +++X I 
I V EHWZ I 
I R R Y I 
I Z Z Z I 
I+Subsetting/supersetting permitted. I L _________________________________________ J 

Notes: The module IJIBAEHW ~ill cause 
asserrbly error IJY095 ENTRY TABLE 
CVERFLCw. rhe valid entry peints for 
this rrcdule total rrore than 100, which 
is the maximum for assembler language. 
A user program can have enly one DAMCD 
for fixed unblocked er undefined 
records and/or only ene DA~CD for 
variacle unblocked or spanned unblecked 
records; otherwise, duplicate name 
flagging occurs during asserrbly tine. 

After the file is defined with the DTFDA 
nacro, the OPEN(R) macro can initialize the 
file, lacels can be processed using the 
LEBET rracre (see ~~£el Preces~in9)' and the 
CNTRL, REAC, WAITF, and WRITE rracres can be 
used to prccess the file. The file can 
then be deactivated by the CLOSE(R) rracro. 
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r-----T-----------------------------------, 
lOp I Operand I 
t-----+-----------------------------------~ 
Ifor self-relocating programs I 

I OPENR: I fil ename1j 1 
I I (r1) I 
I I I 
I I [,{filename2} ... , {filenarren}] I 
I I (r2) (rn) I 
~==~==+===~-~-----------------------------i 
Ifor programs that are not self-relocating I 
I I I 
IOPEN I {filen3.me1} I 
I I (r1) I 
I I I 
! ! r, [ file~~~~2l· .. , f fil:na:nenn ! 
I I L \ \rL:]} \ \rnJ JJ I l _____ ~ ___________________________________ J 

Not~: To write the most efficient coje 
(in a muitiprograrrrring environment), we 
recommend that the self relccating form 
of OPEN be used. (See also 
~EE~!!~!~_~·) 

When the operation OPEN is used, the 
symbolic 3.ddress constants that OPEN 
generates from the parameter list are not 
self-relocating. When OPENR is specified, 
the symbolic adjress ccnstants are 
self-relocating. 

self-relocating programs using 1I02S 
must use the OPENR macro instructicn to 
activate all files, including 
printer-keyboard files. The OPENR macro, 
in addition to activating files for 
processing, relocates all address constants 
(except zero constants) within the DTF 
t3.bles specifiej in the operand field(s) in 
register notation. If synbolic notation is 
used~ the user neejs to establish 
addressability through a base register. 

If OPEN attempts to activate a logical 
IOCS file (DTF) whose device is unassignej, 
the job is terminated. If the device is 
assigned IGN, the OPEN(R) does not activate 
the file 3.nd turns ON the CTF byte 16, bit 
2, to indicate the file is not activatej. 

The symbolic name of the file (CTF 
filen3.me) is enterej in the cperand field. 
A maximum of 16 files may be opened with 
one OPEN (or OPENR) by entering the 
filenames as additional operands. 
Alternately, the user can load the adjress 
of the DTF filename in a register and 
specify the register using ordinary 
register notation. The high-order 8 bits 
of this register must contain zeros. A 
filen3.me may be pre loaded intc any 
register, 0-15. 

Whenever an input/output DASD file is 
openej anj the user plans tc prccess 
user-standard labels (UHL only), he must 
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provide tte information for checking or 
tuilding the labels. If this information 
is obtained from another input file, that 
file must be opened, if necessary, ahead of 
the DASD or tape file. To dc this, specify 
the input file ahead of the CASD file in 
the same OPEN or issue a separate OPEN 
preceding the OPEN fer the file. 

If an cutE~~_f!1~ is created using the 
direct access method of Frocessing, all 
volumes used must be mcunted at the sarre 
tirre, and all the volurres are opened before 
the processing is begun. 

For each volume, OPEN checks the 
standard VOLl label and checks the extents 
specified in the extent cards: 

1. The extents must not overlap. 

2. Only type-1 extents can be used. 

3. If user standard header labels are 
created, the first extent must be at 
least two tracks long. 

OPEN checks all the labels in the VTOC 
to ensure that the created file does nct 
destroy an existing unexpired file. OPEN 
then creates the standard labelCs) for the 
file and writes the label(s) in the VTOC. 

If the user wishes to create his own 
user labels (UHL) for the file, he must 
include the DTF entry LABADDR. CPEN 
reserves the first track of the first 
extent for these header labels and gives 
control to the user's label routine. 

If the XTNTXIT entry is specified, OPEN 
stores the address of a 14-byte extent 
informaticn area in register 1. (See QIKQ~ 
for the format of this area.) Then, OPEN 
gives control to the user's extent routine. 
The user can save this inforrraticn for use 
in specifying record addresses. 

After the user labels are written, the 
next volume is opened. When all the 
volurres are open, the file is ready for 
processing. If the CASD device is file 
protected, all extents specified in extent 
cards are available to the user. 

~ir~£~_~££~~~_!DE~~_E!OC§~~i~s requires 
that all volumes containing the file be 
on-line and ready at the same time. All 
volumes used are opened before any 
processing can be done. 

For each volume, OPEN checks the 
standard VOL1 label and then checks the 
file label(s) in the VTOC. CPEN checks 
some of tte information specified in the 
extent cards for that volume. If 1ABADDR 



is specified, OPEN makes the user standard 
header labels available one at a time for 
checking. 

If the XT~TXIT entry is specified, OPEN 
stores the address of a 14-byte extent 
information area in register 1. (See DrFDA 
for the format of this area.) Control-Is--

then given to the user's extent routine. 
The user can save this information for use 
in specifying record addresses. Then, the 
next volume is opened. After all the 
volumes are open, the file is ready for 
~rocessing. If the DASD device is file 
protected, all extents specified in extent 
cards are available for writing. 
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LBRET Macro 

r-----~--------~----------------------, I Name I Operation I Operand I 
~------+---------+------------------------~ I [namellLBRET 1{1,2,3} I L ______ ~ ___ - ___ ~ ________________________ J 

The LBRET macro is issued in user 
subroutines when the user has completed 
processing and wishes to return control to 
IOCS. LBRET applies to subroutines that 
write or check DASD user standard labels. 
The operand used depends on the function to 
be performed. See Label Processing. 

CHECKING USER STANDARD DASD LABELS: IOCS 
passes the labels to the user one at a time 
until the maximum allowable number has been 
read and updated, or until the user 
signifies he wants no more. In his label 
routine, the user issues LBRET 3 if he 
wants IOCS to update (rewrite) the label 
read and pass him the next label. LBRET 2 
is issued if he simply wants IOCS to read 
and pass him the next label. If an 
end-of-file record is read when LBRET 2 or 
LBRET 3 is issued, label checking is 
automatically ended. If the user wants to 
eliminate the checking of one or more 
remaining labels, he uses LBRET 1. 

WRITING USER STANDARD DASD LABELS: The 
user builds the labels one at a time and 
uses LBRET to return to IOCS to write the 
labels. LBRET 2 is used if the user wants 
to have control return to him after IOCS 
writes the label. If, however, IOCS 
determines that the maximum number of 
labels are written, label processing is 
terminated. LBRET 1 is used if the user 
wishes·to stop writing labels before the 
maximum number are written. 

CHECKING DASD EXTENTS: When using the 
direct access method, the user can process 
his extent information. After each extent 
is processed, the user should issue a 
LBRET 2 to obtain the next extent. When 
extent processing is complete, control 
returns to IOCS by using the LBRET 1 macro. 

READ Macro 

r------T---------T------------------------, I Name I Operation I Operand I 
~------+---------+------------------------~ 
I [name] I READ I{filename}, {KEY} I 
I I I (1) ID I L--____ ~ _________ L ________________________ J 

••••••••••••••••••••••••••••••••••• 
Recommendation: To write the most 
efficient code (in a multiprogramming 
environment), register notation 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the Operating 
System (OS). For additional 
information on writing self 
relocating code, see Appendix G. 

••••••••••••••••••••••••••••••••••• 
The READ and WAITF macro instructions 
transfer a record from DASD storage to an 
input area in main storage. The input area 
must be specified in the DTFDA entry 
IOAREA1. 

The READ macro instruction is written in 
either of two forms depending on the type 
of reference used to search for the record. 
Both forms may be used for records in any 
one DTFDA-specified logical file if the' 
logical file has keys .• 

This macro always requires two 
parameters. The first parameter specifies 
the name of the file from which the record 
is to be retJ:'ieved,. This name is the same 
as that specified in the DTFDA header entry 
for the file and can be given either as a 
symbol or in register notation. The second 
parameter specifies the type of reference 
used for searching the records in the file. 

If records in the file are undefined 
(RECFORM=UNDEF), DAM supplies the data 
length of each record in the designated 
register in the DTF entry RECSIZE. 

Record Reference by Key 

If the record reference is by key (control 
information in the key area of the DASD 
record), the second parameter in the READ 
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instruction must be the word KEY, and the 
DTFDA entry READKEY must be included in the 
file definition. 

Whenever this method of reference is 
used, the problem program must supply the 
desired record key to IOCS before the READ 
instruction is issued. For this, the key 
must be stored in the key field (specified 
in the DTFDA entry KEYARG). When the READ 
instruction is executed, IOCS searches the 
previously specified track (stored in the 
a-byte track-reference field) for the 
desired key. When a DASD record containing 
the specified key is found, the data area 
of the record is transferred to the data 
portion of the main-storage input area~ 

Only the specified track is searched 
unless the programmer requests that 
multiple tracks be searched on each READ 
instruction. A search'of multiple tracks 
is specified by including the DTFDA entry 
SRCHM in the file definition. With this 
entry, the specified track and all 
following tracks are searched until the 
desired record is found or the end of the 
cylinder is reached. The search of 
multiple tracks continues through the 
cylinder even though part of the cylinder 
may be assigned to a different logical 
file. 

Record Reference by ID 

If the record reference is by ID 
(identifier in the count area of records), 
the second parameter in the READ 
instruction must be the letters ID, and the 
DTFDA entry READID must be included in the 
file definition. 

Whenever this method of reference is 
used, the problem program must supply both 
the track information and the record number 
in the track-reference field. When the 
READ instruction is executed, IOCS searches 
the specified track for the particular 
record. When a record containing the 
specified ID is found, both the key area 
(if present and specified in DTFDA KEYLEN) 
and the data area of the record are 
transferred to key and data portions of the 
main-storage input area. 
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WRITE Macro 

r-----~--------~------------------------, I Name I Operation I OFerand I 
~------+---------+------------------------~ 
I I 1 ,'KEY)I 
I (name] I WRITE I{filename}, )ID fI 
I I 1 ( 1 ) I AFTER ( , EOF ](1 
I I I ,RZERO)I L ______ ~ _________ ~ ________________________ J 

••••••••••••••••••••••••••••••••••• 
Recommendation: To write the most 
efficient code (in a multiprogramming 
enviro~~ent). register notation 
should be uSed for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the operating 
Syst~m (OS). For additional 
information on writing self 
relocating code, see Appendix G. 

••••••••••••••••••••••••••••••••••• 

The KEY, ID, or AFTER form of the 
instruction transfers an output record from 
main ·storage to DASD storage. The output 
area must be specified in the DTFDA entry 
IOAREA1, and the WAITF macro must be used. 

The first parameter specifies the 
symbolic name of the file to which the 
record is transferred. This name is the 
same as the one specified in the DTFCA 
header entry for the file and can be given 
either as a·symbol or in register notation. 
The second parameter specifies the type of 
reference that is used to find the proper 
location to write the output record. The 
third parameter is optional and applies 
only to the WRITE,filename,AFTER form of 
the macro instruction. 

The WRITE filename,AFTER,ECF form of the 
macro instruction writes an end-of-file 
record (a record with a length of zero) on 
a specified track after the last record on 
a track. The WRITE filename,RZERO resets 
the capacity record of a specified track to 
its maximum value and erases this track 
,after record zero. 

If records in the file are undefined 
(RECFORM=UNDEF), the programmer must 
determine the length of each record and 
load it in a register for IOCS use before 
he issues the WRITE instructions for that 
record. The register for this purpose must 
be specified in the DTFDA entry RECSIZE. 



Record Reference by Key 

If the DASD storage location for writing 
records is determined by the record key 
(control information in the key area of the 
DASD record), the word KEY is entered as 
the second parameter of the WRITE macro 
instruction. Also the DTFDA entry WRITEKY 
must be included in the file definition. 

Whenever this method of reference is 
used, the problem program must supply the 
key of the desired record to laCS before 
the WRITE instruction is issued. The key 
must be stored in the key fiel.d (specified 
by the DTFDA entry KEYARG). When the WRITE 
instruction is executed, loes searches the 
previously specified track (stored in the 
track-re£erence field) for the desired key. 
When a DASD record containing the specified 
key is found, the data in the main storage 
output a~ea is transferred to the data area 
of the DASD record. This replaces the 
information previously recorded in the data 
area. The DASD count field of the original 
record controls the writing of the new 
record. If a record is shorter than the 
original record, it is padded with zeros. 
A record longer than the original record is 
written only to the extent of the area 
indicated in the count field on the track, 
and any excess bytes are lost. laCS turns 
on the wrong-length-record bit in the 
error-status field if any short or long 
records occur. 

Only the specified track is searched 
unless the programmer requests that 
multiple tracks be searched on each WRITE 
instruction. searching' multiple tracks is 
specified by including the DTFDA entry 
SRCHM in the file definition. In this 
case, the specified track and all following 
tracks are searched until the desired 
record is found or the end of the cylinder 
~s reached. The search of multiple tracks 
continues through the cylinder even though 
part of the cylinder may be assigned to a 
different logical file. 

Record Reference by ID 

If the DASD storage location for writing 
records is determined by the record ID 
(identifier in the count area of records), 
the letters ID are entered as' the second 
parameter of the WRITE instruction. Also, 
the DTFDA entry WRITEID must be included in 
the file definition. 

Whenever this method of reference is 
used, the problem program must supply both 
the track information and the record number 
in the track-reference field. When the 
WRITE instruction is executed, laCS 
searches the specified track for the 
particular record. When the DASD record 
containing the specified IP is found, the 
information in the main storage output area 
is transferred to the key area (if present 
and specified in DTFDA KEYLEN) and the data 
~ of the DASD record. This replaces the 
key and data previously recorded,. IOCS 
uses the count field of the original record 
to control the writing of the new record. 
If a record is shorter than the original 
record, it is padded with zeros. A record 
longer than the original record is written 
only to the extent of the area indicated in 
the count field on the track, and any 
excess 'bytes are lost. laCS turns on the 
wrong-length-record bit in the error/status 
field if any long records occur. If an 
updated record is shorter than the original 
record, it is padded with binary zeros to 
the length of the original record. The 
wrong length record bit is not set on. 

Record Reference: After 

If a record is written following the last 
record previously written on a track 
(regardless of its key or ID). the second 
parameter of the WRITE instruction must be 
the specification AFTER. For this 
operation the DTFDA entry AFTER must be 
included in the file definition. 

Whenever this method of reference is 
used for writing records, the problem 
program must supply the track information 
in the track-reference field. When WRITE 
is executed, IOCS examines the capacity 
record (record 0) on the specified track to 
determine the location and amount of space 
available for the record. If the remaining 
space is large enough, the information in 
the main-storage output area is transferred 
to the track in the location immediately ~ 
following the last record. The count area, 
the key area (if present and specified by 
DTFDA KEYLEN). and the data area are 
written. loeS then updates the capacity 
record. If the space remaining on the 
track is not large enough for the record, 
laCS does not write the record and, 
instead, sets an indication in the user's 
error/status byte (specified by the DTFDA 
entry ERRBYTE). 
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Whenever a new file is built in an area 
of the disk pack or data cell containing 
outdated records, the capacity records must 
first be set up to reflect empty tracks by 
issuing the WRITE RZERO macrow 

If one record is written on a track, and 
this record is near the maximum size, the 
capacity record will show a negative number 
of bytes remaining on the track. For 
example, on a 2311, a 3625 byte record can 
be written: but the value in the capacity 
record will be negative because the track 
tolerance will be subtracted from the 
number of bytes remaining on the track. 

Record Reference: RZERO 

The RZ~RO instruction resets the capacity 
record to reflect an empty track. The 
problem program must supply, in SEEKADR, 
the cylinder and track nuMber of the track 
to be reinitialized. Any record number is 
valid but will be ignored. IOCS writes a 
new RO with the maximum capacity of the 
track (3625 for an IBM 2311, 2000 for an 
IBM 2321, 7294 for an IBM 2314 or 2319) and 
erases the full track after RO. 

This macro should be issued every time 
the problem program reuses a certain 
portion of a pack. It may be used as a 
utility function to initialize a limited 
number of tracks or cylinders. 

WAITF Macro 

r------T---------T------------------------, 
IName I operation I Operand I 
~------+---------+------------------------~ 
I (namelIWAITF I {filename} I 
I I I (1) I L ______ ~ _________ 4 ________________________ J 

The WAITF macro instruction makes sure 
the transfer of a record is complete. 
requires only one parameter: the name 
the file containing the record. The 
parameter can be specified either as a 
symbol or in register notation. 
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that 
It 
of 

This instruction must be issued before 
the problem program attempts to process an 
input record or build another output record 
for the file concerned. The program does 
not regain control until the data transfer 
is complete. Thus, the WAITF macro 
instruction must be issued after any READ 
or WRITE instruction for a file, and before 
the succeeding READ or WRITE instruction 
for the same file. The WAITF macro makes 
error/status information, if any~ available 
to the problem prcgrwu in the field 
specified by DTFDA ERRBYTE. 

CNTRL Macro 

r------T---------T------------------------, I Name I Operation I Operand I 
~------+---------+------------------------~ I (namelICNTRL I {filename}, code I 
I r I (1) I L ______ ~ _________ ~ ________________________ J 

The CNTRL (control) macro instruction can 
begin DASD access movement, (SEEK) or 
restore a data cell strip (RESTR), for the 
next READ or WRITE for a file. It requires 
two parameters. 

The first parameter specifies the name 
of the file, which is the same name as that 
specified in the DTFDA header entry for the 
file, and can be given either as a symbol 
or in register notation. The second 
parameter must be the word SEEK (for 2311, 
2314, 2319, and 2321) or RESTR (for 2321 
only). The seek address must be provided 
in the field with the symbolic name given 
in the DTFDA entry SEEKADR before issuing 
the CNTRL macro. 



r------T----------------------------------, 
I Op I Operand I 
~------+----------------------------------~ 
Ifor self-relocating programs I 
I I I 
ICLOSERI{filenamel} I 
f I Crl) I 
I I I 
I I ['{ filename2} ••• ,{filenamen}] I 
I I ( r 2) ( rn) I 
I I I 
~------+----------------------------------~ 
Ifor programs that are not self-relocating I 
I I I 
ICLOSE I{filenamel I 
I J (r1) I 
I I I 
I I ['{ filename2} ••• ,{filenamen}] I 
I I ( r 2) ( rn) I L ______ ~ __________________________________ J 

~ot~: To write the most efficient code 
(in a multiprogramrring environrrent), we 
recommend that the self ~elocating form 
of OPEN be used. (See also 
~QE~S!!!_~. ) 

The CLOSE macro instruction deactivates any 
file that was previously opened in any 
input/output unit in the system. If 

trailer labels are specified, they are 
written on output, and checked on input. A 
file may be closed at ady time by ~ssuing 
this macro instruction. No further 
commands can be issued for the file unless 
it is reopened. 

When the operation CLOSE is used, tne 
symbolic address constants that CLOSE 
generates from the parameter list are not 
self-relocating. When CLOSER is specified, 
the syrobolic address constants are self 
relocating. This latter form of CLOSER is 
therefore recommended. 

The symbolic name of the logical file 
(assigned in the DTF header entry) to be 
closed is entered in the operand field. A 
rraxirruro of 16 files may l:e closed by one 
instruction by entering additional filename 
~arameters as operands. Alternately, the 
user can load the address of the filename 
in a register and specify the register 
using ordinary register notation. rhe 
high-order 8 bits of this register must be 
zeros. The address of tpe filename may be 
~relcaded into any register, 0-15. 

~ot~: If you use register notation, we 
recommend using only registers 2-12. 
This will make your programs more 
compatible with the Operating system 
(OS) • 
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Indexed Sequential Access Method (ISAM) 

The Indexed sequential Access Method (ISAM) 
permits DASD recor1s to be processed in 
either randoro or sequential order. F~r 
random processing, the user su~~lies the 
key (control inf0rmation) of the desired 
record to ISAM and issues a READ or WRITE 
macro instruction to transfer the specified 
record. For sequential processing, the 
user specifies the first record to be 
processed and then Issues GET or PUT macro 
instructions until all desired sequential 
records are crocessed~ rhe successive 
records are ~ade available in sequential 
order by key. variations in macro 
instructions permit: 

• A logical file of records to be loaded 
onto DASD (created) • 

• Individual records to be read from, 
added to, or updated in the file. 

Whenever the indexed sequential system 
of processing is used, the logical file and 
main-storage areas allotted to the file 
must be defined by the declarative macro 
DTFIS (Define The File for Indexed 
§equential system)~ For the detail 
parameter entries for this definition, see 
Q~£!~E~~!Y~_M~£r2_!~~tr~£ti2D~· 

Note: DOS does not support a null ISAM 
fiIe. If an attempt is made to access 
a null file, an error indicaticn 
(X'10') is posted in filename.C. 

'Record Types 

When an ISAM file is originally organized, 
it is loaded onto the volumeCs) from 
presorted in~ut records. These records 
must be sorted by key and all records in 
the file must contain key areas: 

r-----l r---' r----' 
I Count I IKeYI IDatal L _____ J L ___ J L ____ J 

All keys must be the same length# and 
the length must be specified in the DTFIS 
entry KEYLEN. 
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The logical records must be fixed 
length, and the length must te specified in 
the DTFIS entry RECSIZE. Logical records 
may te either blocked (two or more logical 
records in one physical record) or 
unblocked {one logical record per one 
~hysical record). This must be specified 
in the DTFIS entry RECFORM. When blocked 
records are specified, the key of the 
highest record (last) in the block is the 
key ~or the block and, therefore, ISAM 
stores it in.the key area of the record. 
The number of records in a block must be 
specified in the DTFIS entry NRECDS. 

Storage Areas 

Records in one logical file are transferred 
te, er fron, one or more I/O areas in' main 
storage. The areas must always be large 
enough to contain the key area and a block 
of reco~ds, or ~ single record if unblocked 
records are specified. Also, space must be 
allowed for the count area when a file is 
loaded, or when records are added to a 
file. For the functions of adding or 
retrieving records, the I/O area must also 
~rovide space for a sequence-link field 
used with overflow records (see Addition of 
Records and Overflow Areas). When-an-----­
overflow-record-is~brought into the I/O 
area, the sequence-link field should not be 
altered by the problem programmer. The I/O 
area requirements are illustrated 
schenatically in Figure 35 and described in 
detail in the DrFIS entries IOAREAL, 
IOAREAR, IOAREAS, and IOAREA4. 

Records may be processed directly in the 
I/O area or in a work area for either 
random or sequential retrieval. If the 
records are processed in the I/O area, a 
register must be specified in the DTFIS 
entry IOREG. This register is used for 
indexing, and points to the beginning of 
each record. 
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Figure 35. Schematic of I/O Area in Main Storage, for ISAM 
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If the records are processed in a 
workarea, the DTFIS entry WORKt,WORKR, or 
WORKS must be specified. ISAM moves each 
individual input record from the IIO area 
to the workarea where it is available to 
the problem program for processing. 
Similarly, on output ISAM moves the 
completed record from the workarea to the 
IIO area where it is available for transfer 
to DASD storage. Whenever a workarea is 
used, a registEr is not required. 

Organization of Records on DASD 

When a logical file of presorted records is 
loaded onto DASD, ISAM organizes the file 
in a way that allows the user to access any 
record. For any type of processing. the 
entire IS~M file must be on line. If an 
ISAM file is assigned ignore, no IIO 
processing can be done for that file. 

Reference can be made to records at 
random throughout the logical file, or to a 
series of records in the file in their 
(collated) presorted sequence. The 
organization also provides for additions to 
the file at a later time, while still 
maintaining both the randorr and sequential 
reference capabilities. 

ISAM loads the records (one after the 
other) into a specified area of the DASD 
volume. This area is called the E!i~~ area 
of the logical file on DASD. Both the 
starting and ending limits of this area are 
specified by the user in job contrcl extent 
statements. At least one record must be 
written at load time if an ISAM file is 
referenced. 

As ISAM loads a file of records sorted by 
key, it builds a set of indexes for the 
file. The indexes are utili~ed for both 
random and sequential reference to records 
as follows: 

• They permit rapid access to individual 
records for random processing • 

• They supply the records in key order 
during sequential processing. 

Two or possibly three indexes are built, 
depending on the user's specifications. 
Both a £f~£~_!~de~ and a £Y!i~9~!_1~Q~! are 
always constructed. A master index is also 
constructed if the DTFIS~entry-MSTIND is 
included in the file definition. 
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Once a file is loaded and the related 
indexes are built, the ISAM routines search 
for specified records by referring to the 
indexes. When a particular record 
(specified by key) is requested for 
Frocessing, ISAM searches the master index 
(if used), then the cylinder index, then 
the track index, and finally the individual 
track. Each index narrows the search by 
Fointing to the portion of the next-lower 
index whose range includes the specified 
key. Because of the high speed and 
efficiency of the direct access devices, a 
rraster index should be established only for 
exceptionally large files, for which the 
cylinder index occupies several tracks 
(possibly five or more). That is, it 1S 
generally fas~er to search only the 
cylinder index (followed by the track 
index) when the cylinder index occupies 
four or less tracks. 

The indexes are made up of a series of 
entries, each of which includes the address 
cf a track and the highest key on that 
track or cylinder. 

r-------, 
IHighestl 
IKey I L _______ J 

Key Area 

r-------, 
ITrack I 
IAddressl l _______ J 

Data Area 

Each entry i~ a separate record composed 
of both a key area and a data area. The 
key area contains the highest key on the 
track or cylinder, and its length is the 
same as that specified for logical data 
records (in the DTFIS entry KEYLEN). The 
data area of each index is ten bytes long, 
it contains track information including the 
track address. 

The indexes are terminated by a dummy 
entry that contains a key of all one bits. 
To avoid any possibility of errors, the 
user should not use a key of all one bits 
for any of his records. 

The track index is the lowest-level index 
for the logical file. A separate track 
index is built for each cylinder used by 
the file, and contains index entries for 
that cylinder only. Each track index is 
located on the cylinder that it is 
indexing. It always begins on track zero, 
and it may extend over more than one track. 



TRACK INDEX 

@J Track 1 GEJ Track 1 § Track 2 [;J Track 2 
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D 

K 0 
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0= Data Area 

K 

COCR = Cylinder Overflow Control Record (RO) 

0 K 0 K 0 

Figure 36. Schematic Example of a Track Index 

When the track indexes are originally 
constructed, they contain two sirrilar 
entries (normal and overflow) for each 
track used on the cylinder. For example, 
if the prime area of the logical file uses 
eight tracks on a cylinder, the track index 
might contain the entries shown in Figure 
36. The use of two index records for each 
track is required because of 2!erfI2~ 
records that occur if more records are 
inserted in the file at a later tirre (see 
Addition of Records and Overflow Areas). 
w~overflow-records-for-a-tra~~exIst, 
the second (overflow) index record contains 
the ~~I of the high~~~ record in the 
overflow chain and the address of the 
lowest record in the overflow-chain f~r the 
track~ The 9~~~_~~£!Y indicates the end 
of the track index. Any following records 
are logical-file data records. 

The cylinder index is an interrrediate level 
index for the logical file. It contains an 
index entry for each cylinder occupied by 
the file. This index is built in the 
location specified by the user in a job 
control extent. The user may change the 
upper extent limit: however. no validity 
check is performed by the ISMOD. Thus, it 
is the user's responsibility to make sure 
the change is correct. 

The cylinder index may not be built on 
cne cf the cylinders that contains prime 
data records for a file. Also, it should 
not be built on a cylinder that contains 
cverflow records as this could prevent 
future expansion of the overflow area. The 
cylinder index should te on a separate 
cylinder, or it may be on a separate volume 
that is on-line whenever the logical file 
is processed. 

The cylinder index may be located on one 
cr mere successive cylinders. whenever the 
index is ccntinued from one cylinder to 
another, the last index entry on the first 
eylind~r contains a linkage field that 
point~ to the first track- of the next 
cylinder. A cylinder index may not be 
continued from one volume to another, 
however. 

This index contains one entry for each 
cylinder occupied by the data file. The 
key area contains the highest key 
associated with the £Y!!nde!, and the data 
area contains the address of the track 
index for tnat cylinder. For example, i~ a 
file requires nine cylinoers, the cylinder 
index might cont~in the entries shown in 
Figure 37. The dU!!!~L~nt!:y indicates the 
end of the cylinder index. 

References to a cylinde~ index also 
apply to the 2321. The tar-position 
address of a data cell corresponds to the 
cylinder of a disk drive in ISAM. 

Indexed Sequential Access Method (ISAH) 169 



The master index is the highest-level index 
for a logical file built by DOS. This 
index is optional, and it is built only if 
it is specified by the DTFIS entry MSTIND. 
A master index is built in the location 
specified by a job control extent 
statement. Like the cylinder index, it may 
be located on the same volume with the 
logical-file records or on a different 
volume that is on-line whenever the records 
are processed. 

The master index ~~~t_i~~~Q!~~~!Y 
2r~£~£~ the cylinder index on a volume, and 
it may be located on one or ITore successive 
cylinders. Whenever it is continued from 

CYLINDER INDEX 

cne cylinder to another, the last index 
entry on the first cylinder contains a 
linkage field that points to the first 
track of the next cylinder. ~ master index 
may not be continued from one volume to 
another. 

The master index contains an entry for 
each ~!~£~ of the fY!!nQ§!_!nQ~~. rhe key 
area contains the highest key on the 
cylinder index track, and the data area 
contains the address of that track. For 
example, if a m3ster index is located on 
track x and a cylinder index is located on 
tracks x+1 through x+20, the master index 
rright contain the entries shown in Figure 
38. The dummy entry indicates the end of 
the waster index. 
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K 0 K 

Figure 37. Schematic Example of a :ylinder Index 
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Figure 38. Schematic Example of a Master Index 
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After a logical file is organized on DASD, 
it may subsequently become necessary to add 
records to the file. These records may 
contain keys that are above the highest key 
presently in the file and, thus, constitute 
an extension of the file. Or, these 
records may contain keys that fall between 
keys already in the file and therefore 
require insertion in the proper sequence in 
the organized file. 

If all records to be added have keys 
that are-higher than the highest key in the 
organized file, the upper lirrit 6f the 
prime area of the file can be adjusted (if 
necessary) by the specification in a job 
control extent statement. The new records 
can then be added by presorting them and 
!Q~Q!~g them into the file. No overflcw 
area is required, and the file is rrerely 
extended further on the volume. However, 
new records can be batched with the normal' 
additions and ~dd~g to the end of the file. 

However, if records must be inserted 
among those already organized, an QY~ri!Q~ 
area is required. ISAM uses the overflow area to permit the insertion of records 
without necessitating a co~plete 
reorganization of the established file. 
The fast random an~ sequential retrieval of 
records is maintained by inserting 
references to the overflow chains in the 
track indexes, and by using a chaining 
technique for the overflow records. For 
chaining, a 2~g~g£~=li~~ field is prefixed 
to the user's data record in the overflow 
area. The sequence-link field contains 'the 
address of the record in the overflow area 
that has the next-higher key. Thus~ a 
chain of sequential records can be followed 
when searching for a particular record. 
The sequence-link field of the highest 
record in the chain indicates the end of 
the chain. All records in the overflow 
area are unblocked, regardless of the 
specification (in DTFIS RECFORM? for the 
data records in the logical file. 

To add a record by insertion, ISAM 
searches the indexes first to determine on 

DATA RECORDS 

which track the record must be inserted. 
After the-Proper track index is located, 
the ~oint of insertion can then be 
determined. The keys of the last records 
on the tracks in the Q!igigallY-2r~~~i!~g 
file determine the track where an inserted 
record belongs. A record is always 
inserted on the track where: 

1. The last key is higher than the 
insertion, and 

2. The last key of the preceding track is 
lower than the insertion. 

For example, assume tracks 2 and 3 are 
crganized with the record keys shown in 
Figure 39. Then, records with keys such as 
151, 175, 199# 215, and 239 are inserted on 
track 3 (or in the related overflow chain 
that has developed). Any key lower than 
150 is added to either track 1 or track 2; 
any key higher than 240 belongs to track' 4 
or above. The track indexes always retain 
the highest key of each track as it was 
criginally organized. 

After the proper track is determined, 
ISAM se&rches the individual records on the 
track or overflow area (if necessary) to 
find where the record belongs in key order. 
This results in either of two conditions: 

1. The record falls between two records 
presently on the track. In this case, 
ISAM adds the record by inserting it 
in the proper sequence and shifting 
each succeeding record one record 
iocation higher on the track, until 
the last record is forced off the 
track. ISAM transfers this last 
record to ,the overflow area, and 
prefixes the record (data area) with a 
sequence-link field. The first time a 
record is inserted on a track, the 
sequence~link of the overflow record 
indicates that this is the highest 
record associated with the track. 
Thereafter, the sequence-link fiel~ of 
each overflow record points to the 
next-higher record for that track. 

§ Data @f] Data 1 _______ 1 ~:; I Data @] Data Track 2 100 125 150 

Tracie 3[;] Data ~ Data 1-------1 ~;61 Data [}ill Data 
200 205 240 

Figure 39. Example of Data Records as Originally Organized on Tracks 2 and 3 
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ISAM also updates the track index 
to reflect this change. The first 
index record for the track has-the key 
field-changed to indicate the new 
last-record located on the track. The 
second index record for the track has 
the-track-address-Cin the data area) 
changed to point to the address of the 
lowest overflow record. If a record 
with ~ key 105 is a~ded.to ~ file 
organlzed as shown ~n Flgure 39, and 
if the overflow area is located on 
track 9, the track index records 
contain the' inforrr.ation shown in 
Figure 40. 

INDEX ENTRIES FOR ONE TRACK 

Before § Track 2 § Track 2 

Addition 150 Address 150 Address 

After Track 2 
Track 9 @J ~ Record X Addition 140 Address 150 Address 

Figure 40. Example of Track Index Entries 
Before and After Addition of a 
Record on Track 2 

2. The record falls cetween the last 
record presently on the track and the 
last record originally on the track. 
Thus, it belongs in the overflow area. 
ISAM writes the record in the overflow 
area following the last record 
previously written. ISAM searches 
through the chain of records 
associated with the corresponding 
track for this record and identifies 
the sequential position the record 
should take. Then the sequence-link 
fields of the new record, and of the 
record preceding it by sequential key, 
are adjusted to point to the ~roper 
records. If records 150, 140, and 130 
are already in the overflow area and 
record 135 is to ce added, for 
example, the sequence-link fields of 
records 130 and 135 must be adjusted 
(Figure 41). 

RECORD 
SEQUENCE-LINK FIELD 

Before Addition After Addition 

130 140 135 

135 - 1<40 
(New Record) 

Figure 41. Example of Sequence Link Fields 
Adjusted for Addition of a 
Record 135 
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Qy~!!lo~=~!~~_QEi!2~: The location of the 
cverflow area(s) for a logical file may be 
specified by the user. The overflow areas 
may be built by one of three methods: 

1. Overflow areas for records may be 
located on each cylinder within the 
E!!~~_~!~~. In this case, the user 
must specify the number of tracks that 
are reserved for overflow on each 
cylinder occupied by the file. The 
overflow recorjs that occur within a 
particular cylinder are written in the 
£y!!gQ~r_2Y~!f!2~_~!~~ for that 
cylinder. 

The number of tracks to ce reserved 
for each cylinjer overflow area must 
be specified in the DTFIS entry CYLOFL 
when a file of records is loaded and 
when records are added to an organized 
file. 

2. An !n2~E~~9~gi_2Y~!!!2~_~!~~ may De 
specified for storing all overflow 
records for the logical file. In this 
case, a job control extent statement 
must be included when the program is 
executed to specify the area of the 
volume to be used for the overflow 
area. This area may be on the same 
volume with the data records, or on a 
different volume that is on-line. 
However" it must be contained within 
one volume, and the device must be the 
same kind as that containing the prime 
data area. If an independent overflow 
area is not specified, you can add it 
only during a LOAD, ADD, or ADDRTR 
job. You cannot ~dd it during a 
RETRVE job. 

3. Both cylinder overflow areas (method 
1) and an independent overflow area 
(method 2) may te used. In this case, 
overflow recorjs are placed first in 
the cylinder overflow areas within the 
data file. When any cylinder overflow 
area tecomes filled, the additional 
overflow records from that cylinder 
are written in the independent 
overflow area. The specifications 
required for toth methods 1 and 2 must 
be included for this combined method 
of handling overflows. 

All records placed in the overflow area 
are in the unblocked format and have a 
sequence-link field prefixed to each 
record. There must always be one prime 
data track available for a DASD EOF record 
when additions are made to the last track 
in the prirre data area containing records. 
For additional information about overflow 
areas, see the wRITE Macro later in this 
section of the manuaI-(ISAM). 



EXAMPLE OF AN ORGANIZED FIL~ 

Figure 42 shows schematically a simplified 
example of a file organized on DASD by the 
Indexed Sequential Access Method. This 
figure illustrates an organized file for an 
IBM 2311 DASD witn the last two tracks on 
each cylinder used for the overflow area. 
The same file would have similar 
characteristics if it was created on 
another IBM.DASD type. The assumptions 
made and the items to be noted are: 

1. The track index occupies part of the 
first track, and prime data records 
occupy the rest of the track. This is 
called a shared track. 

2. The data records occupy part of track 
o and all of tracks 1-7. Tracks 8 and 
9 are used for overflow records in 
this cylinder. 

3. The master index is located on track X 
on a different cylinder. The cylinder 
index is located on tracks X+1 through 
X+20. 

4. A dummy entry signals the end of each 
index. 

5. The file was originally organized with 
records as follows: 

Track Records 

o 5-75 
1 100-150 
2 

7 900-980 

6. The track index originally had two 
similar entries for each track. It 
now shows that overflow records have 
occurred for tracks 1 and 7. 

7. Records 150, 140, and 130 were forced 
off the track by insertions on the 
track. Record 135 was added directly 
in the overflow area. 

8. A sequence-link field (SL) was 
prefixed to each overflow record. The 
records for track 1 can be searched in 

sequential order by following the SL 
fields: 

Record 

130 

135 

140 

150 

sequence-Link Field (SL) 

SL points to record with key 
135. 

SL pOints to record with key 
140. 

SL points to record with key 
150. 

End of search. (Key 150 was 
the highest key on track 2 
when the file was loaded.) 

9. When the f~le was loaded, the last 
record on cylinder 1 was record 980; 
on cylinder 2, record 1850; and on 
cylinder 9, record 4730. This is 
reflected in the cylinder index. The 
first entry in the master index is the 
last entry of the first track of the 
cylinder index. 

10. When cylinder overflow areas are used, 
the first record (record 0) in the 
track index for a cylinder is the 
Cylinder Overflow Control Record 
(COCR). It contains the address of 
the last overflow record on the 
cylinder and the number of tracks 
remaining in the cylinder overflow 
area. When the number of remaining 
tracks is zero, overflow records are 
written in the independent area. The 
format of record zero data field is as 
follows: hhrbbtxx 

hh - last cylinder overflow track 
containing the records. 

r - last overflow record on the 
track. 

bb - the nUmber of bytes rema1n1ng on 
the track (for fixed-length 
records this is binary zeros). 

t - the number of remaining tracks 
available in the cylinder 
overflow area. 

xx - reserved (with binary zeros). 
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K = Key Area 
D = Data Area 
Sl" Sequence link ·Sll~i"", .. the e~ of the overflow chain. 
COCR ~ CyU~er Overflow Contral Record (Contained Irl ItO) 

K D D 



Indexed Sequential Macros 

Before an indexed sequential file can be 
processej, it must be defined te IOCS ty 
the DrFIS declarative macro. After 
defining the file, the user can eFerate 
with the file using imperative macros. The 
file must be initialized, Frecessed, and 
deactivated. 

The DTF macro instruction provides a i-byte 
field where all status or cendition codes 
are placed after execution of each macro 
instruction. The problem Fregrarr rrust take 
responsibility for checking these conjition 
codes after each imperative rracre, except 

ADD, RETRVE, and ADDRTR 

Bit Cause 

CPEN and CLOSE, by referencing the field 
called !ilen~~~g. Figure 43 shows the 
format of the filenarreC tyte. Filenarre 
should be the same as that sFeeified in the 
DTF header entry for the file. ISAM 
provides address ability fer filenameC by 
returning the address of the DTF table, er 
the address of the ERREXT Farameter list if 
ERREXT is specified and an error occurs. 
~he address is returned in register 1 after 
each ISAM imperative macro is executed. 
lhe FilenameC byte is in the ferrrat shewn 
in Figure 43. 

The protlem program will also be 
responsible for checking tyte 16, tit 7 of 
the DTF for a blocksize compatibility errer 
when adding to, or extending a file. If 
the tlocksize of the problem Frogram is net 
equal to the blocksize of the Freviously 
tuilt file, this bit will be posted. 

Explanatian 

0 DASD error Any uncorrectable DASD error has occurred (except wrong length record). 

1 Wrong length record A wrong length record has been detected during an I/O aperatian. 

2 End of file The EOF condition .has been encountered during executian af the sequential retrieval functian. 
--

3 No record found The recard to be retrieved has not been found in the data file. This applies to Random (RAN SEQ) 
-- and to SelL in SEQNTL (RANSEQ-) when KEY is specified, or after GKEY . 

4 Illegal 10 specified The 10 specified to the SelL in SEQNTL (RANSEQ) is outside the prime data file limits. 

5 Duplicate record The record to be added to the file has a duplicate record key of another record in the file. 

6 Overfl~ area full An overflow area in a cylinder is full, and no independent overflow area has been specified, or 
an independent overflow area is full, and the addition cannot be made. The user should assign 
an independent overflow area or extend the limit. 

7 Overflow The record being processed in one of the retrieval functions (RANDOM/SEQNTL) is an overflow 
record. 

Figure 43. FilenameC--Status er Cendition Code Byte -- ADD, RETRVE, 
and ADDRTR (Part 1 of 2) 
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LOAD 
..... ', 

Bit Couse Explonation 

0 OASD error Any uncorrectoble DASD errOr hos occurred (except wrong length record) •. 

I Wrong length record A wrong length record hos been detected during an I/O operotion. 

2 Prime data area full The next to the last track of the prime dato areo has been filled during the load or extension of the 
doto file. The problem programmer should issue the ENDFL macro, then do a ·'oad extend on the 
file with new extents given. 

3 Cylinder Index areo full The Cylinder Index arect is not large enough to contoin all the entries needed to index each 
cylinder specified for the prime data areo. This condition can Occur during the execution of the 
SETFl. The user must extend the upper limit of the cylinder index by using a new extent card. 

4 Moster Index full The Master Index area is not large enough to contoin all the entries needed to index each trock 
of the Cr'inder Indey.. This condi~ion con OCCUi du.in9 SETH. The user must ex.tend the upper 
limit, if he is creating the file, by using an extent card. Or, he must reorganize the do to file 
ond assign a larger area. 

5 Duplicate record The record being loaded is a duplicote of the previous record. 

6 Sequence check The record being loOded is not in the sequential order required for loading. 

7 Prime data area overflow There is not enough spoce in the prime dota area to write an EOF record. This condition can occur 
during the execution of the ENDFl macro. 

Figure 43. FilenameC--Status cr Ccndition code Byte -- LOAD 
(Part 2 of 2) 

r----------T-------------T----------------, 
I Name I Operation I Operand I 
~----------+-------------+----------------~ 
I I I I §~IP I I I [name] I EREr I IGNORE I 
I I I RETRY I L __________ ~ _____________ L ________________ J 

At the completion of each irr~erative macro 
instruction, filenameC should be checked by 
the problem program error rcutine. This 
macro instruction enables a problem program 
specifying the ERREXT operand tc return to 
IOCS and specify an action to be taken for 
each error condition. 

The IGNORE (or SKIP) operand passes 
control back to the module tc igncre the 
error and continue proce~sing with the 
block in error. rhe RETRY c~erand causes 
the module to retry the operation that 
caused the error. 

When ERRExr is not specified and a data 
transfer error condItion is detected in 
filenamec, control is passed back to ISAM 
only by issuing another macro instruction. 
However, no special action is taken by ISAM 
to correct or check this errcr. Also, no 
information is passed to the problem 
program except for what is ccntained in 
filenameC. 
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If ERREXT is specified, register 1 
contains the address of an is-byte 
parameter list. The content of this 
pararreter list is found in Figure 44. When 
ERR EXT is specified, nondata transfer errcr 
conditions are indicated in the DTF data 
transfer bit (byte 2, tit 2) and the 
protlem program error precessing routine 
can return to ISAM via the ERET rracro. The 
ERET IGNORE or ERET SKIP macro returns te 
ISAM to ignore the error condition and 
process the record. The ERET RETRY rracro 
returns to ISAM to make another attempt at 
reading or writing the record. 

Note: The ERREXT coding does not 
handle nonrecoverable errors that are 
posted in FilenarneC. Examples of 
nonrecoverable type errors are: no 
record found (may also be caused by 
hardware errors), ~rirr-e data area full, 
master index full, etc. The superviscr 
rray recover from a Nc Record Found 
condition if byte 3 tit 5 of the DTF is 
set. However, a reccvery would then be 
initiated also for an unrecoverable N~F 
condi tion. 

If ERREXT is specified, the problem 
prograrr error processing routine should 
determine whether or not data was 
transferred. This can be done ty checking 
the data transfer bit (byte 2, bit 2) in 
the DTF. If the data ~ransfer tit is eN, 



13 (with RDONLY) should be saved before use 
and restored afterward. 

If HOLD=YES is specified, you must issue 
the ERET macro to return to ISAM during an 
ERREXT to free any held tracks. 

f --y------y-------~-- , 
I Bytes I Bits I Contents I 
~----+---+---'-------------' -~ 
I 0-3 DTF address I 
I I 
I 4-1 Main storage address of I 

the record in error. I 
I 

8-15 DASDaddress of the error I 

16 
o 
1 
2 
3 

(mbbcchhr) where m is the I 
extent sequence number I 
and r is a record number I 
which can be inaccurate I 
if a read error occurred I 
during a read of the I 
highest level index. For 
more information see 
Track Index. 

Record identification: 
Data record 
Track index record 
Cylinder index record 
Master index record 

Type of operation: 
4 Not used 
5 Not used 
6 Read 
1 Write 

117 Command code of failing 
I CCW L _____ .L--___ .L--_ 

~: If the error occurred on an 
index record, the user should not 
IGNORE this record unless it is first 
checked for accuracy. If the record 
was read inaccurately, the user should 
RETRY to read the record. 

Figure 44. ERREXT Parameter List 

INDEXED SEQUENTIAL FILE (DT~IS) 

The DTFIS detail entrie's that apply to a 
file when records are processed by the 
Indexed Sequential Access Method are 
explained here and summarized in Figure 
47. A DTFIS header entry and a series of 
detail entries describe the file. 

The symbolic name of the file, 
filename, is entered in the name fiel'd. 
DTFIS is entered in the operation field. 

r--------------------------------------, ICYLOFL=n I L-------------_________________________ J 

This entry must be included if cylinder 
overflow areas are reserved for a logical 
file. Do not include this entry if no 
overflow areas are reserved. 

Wben a file is loaded or when records 
are added, this operand is required to 
reserve the areas for cylinder overflow 
(optional for retrieval operations). It 
specifies the number ~ of tracks to be 
reserved on each cylinder. The maximum 
number'of tracks that can be reserved on 
each cylinder is 8 for 2311 and 18 for 
2314, 2319, or 2321. 

If an independent overflow area is 
specified (by an extent card) along with 
the CYLOFL entry, overflow records are 
written in the independent overflow area 
after a cylinder overflow area becomes 
filled. 

r ----------------------------------, IDEVICE={23111231412321} I L _________________________________________ J 

This entry specifies the unit that 
contains the prime data area or overflow 
areas for the logical file. 

~: Specify 2314 for 2319,. 

r-----------------------------------------, I DSKXTNT=n I L _________________________________________ J 

This entry must be included to specify the 
maximum number n of extents fOr this file. 
The number must-include all the data area 
extents if more than one DASD area is used 
for the data records, and all the index 
area and independent overflow area extents 
that are specified by extent statements. 
Thus the minimum number specified by this 
pntry is 2: one extent for one prime data 
area, and one for a cylinder index. Each 
area assigned to an ISAM data file is 
considered an extent. 

~: Master and cylinder indexes 
are treated as one area. When there 
'is one master index extent, one 
cylinder in~ex extent, and one prime 
data area extent, DSKXTNT=2. 
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r-----------------------------------------, I ERREXT=YES I L _________________________________________ J 

This operand enables a problem program 
error routine checking filenameC to return 
to ISMOD with the ERET macro. Also, it 
enables unrecoverable I/O errors occurring 
before a data transfer takes place to be 
indicated to the problem program. 

If HOLD=YES and ERREXT~YES, xvu must 
issue the ERET macro to return to the ISAM 
module to free any held tracks. 

r-----------------------------------------, I HINDEX={2311 I 231412321} I L _________________________________________ J 

This entry specifies the unit containing 
the highest index. 

~: Specify 2314 for 2319. 

r-----------------------------------------, I HOLD=YES I L _____________ •.• ___________________________ J 

This operand provides for the track hold 
option. Track hold prevents two or more 
programs from updating the same record at 
the same time. For ISAM, the hold applies 
to both data records and index records. 

Because track hold cannot be performed 
on a LOAD file, HOLD=YES cannot be 
specified when IOROUT=LOAD. Also, if 
HOLD=YES and ERREXT=YES, the problem 
program must issue the ERET macro to 
return to the ISAM module to free any held 
tracks. If the HOLD parameter is omitted, 
the track hold fUDction is not performed. 

For further information, see the ~ 
Track Protection Macros section. 

r-----------------------------------------, I INDAREA=name I L ___________________ -----------___________ J 

This operand specifies the symbolic name 
of the area aSSigned to the cylinder 
index. If specified, all or part of the 
cylinder index resides in main storage 
thereby increasing throughput. If this 
operand is included, INDSIZE must be 
included. 

If the area assigned to INDAREA is 
large enough for all the index entries to 
be read into main storage at one time and 
the index skip feature (INDSKIP) is not 
specified, no presorting of records need 
be done. If the area assigned to INDAREA 
is not large enough, the records processed 
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should be presorted to fully utilize the 
resident cylinder index. 

r-----------------------------------------, IINDSRIP=YES I L _________________________________________ J 

When cylinder index entries reside in main 
storage, this operand specifies the index 
skip feature. This feature allows ISFMS 
to skip any index entries preceding those 
needed to process a given key. 

This feature may only be specified with 
the INDAREA and lNDSIZE operands and 
increases throughput only when 

• The records are presorted. 

• The allocated main storage is 
insufficient for storing all of the 
cylinder index. 

• A large segment(s) of the file is not 
referenced. 

If the index skip operand is omitted, 
the cylinder indexes are processed 
sequentially. 

r-----------------------------------------, I INDSIZE=n I L _________________________________________ J 

This operand specifies the number of bytes 
reserved at the INDAREA parameter name for 
the cylinder index entries. The minimum 
number of bytes (n) must be: 

(m+3) (keyleDgth+6) 

where m is the number of entries to be 
read into main storage at a time, 3 is the 
number of dummy entries, and 6 is an 
abbreviated pointer to the cylinder. If m 
is set equal to the number of prime data 
cylinders+1, all the cylinder index is 
read into main storage at one time. 

The resident index facility is 
suppressed if this operand is omitted Qr 
the minimum requirement is not met at 
assembly time, or an unrecoverable read 
error is encountered while reading tne 
index. 



r 
IIOARBAL=name 

, 
I L, ___ • ___ _ . ___ J 

This operand must be included when a file 
is created (loaded) or when records are 
added to an organized file. It specifies 
the symbolic name of the output area used 
for loading or adding records'to the file. 
The specified name must be the same as the 
name used in the OS instruction that 
reserves the area of main .storage. ~he 
ISAM routines construct the contents of 
this area and transfer records to, QASD. 

This main-storage output are~ must be 
large enough to contain the count area, 
key area, and data area of records. 
FUrthermore, the data-area portion must 
provide eno~gh space for the sequence-link 
field of overflow records whenever records 
are added to a file (Figure 45). 

If IOAREAL is increased to permit the 
reading and writing of more than one 
physical record on DASD at a time, the 
IOSIZE operand must be included when 
records are added to the file. In this 
case, IOAREAL must be at least the 
equivalent number of bytes in IOSIZE. 

When simultaneously building two ~SAM 
files using two DTFs,. do not use a common 
IOAREAL. Also, do not use a common area 
for IOAREAL, R, and S in multiple DTFs. 

r-----------------------------------------, I IOAREAR=name I L _________________________________________ J 

This operand must be included whenever 
records are processed' in random order,. It 
specifies the symbolic name of the 
input/output area for random retrieval 
(and updating). ~he specified name must 
be the same as that used in the DS 
instruction that reserves this area of 
main storage. 

The I/O area must be large enough to 
contain the data area for records. 
Furthermore, the data-area portion must 
provide enough space for the sequence-link 
field of overflow records (Figure 46). 

OUTPUT AREA REQUIREMENTS (IN BYTES) 

FUNCTION 
~ 

Count Key Sequence Data 
link 

Load Unblocked Records a Key Length - Record Length 

Load Blocked Records a Key Length - Record Length x Blocking Factor 

Add Unblocked Records a Key Length 10 Record Length 

Add Blocked Records a Key Length - Record Length x Blocking Factor 
OR* 

a Key Length 10 I Record Length 

* Whichever Is Larger 

Figure 45. output Area Requirements for Loading or Adding Records to a File by ISAM 

I/O AREA REQUIREMENTS (IN BYTES) 
FUNCTION 

Count Key Sequence Data 
Link 

Retrieve Unblocked Records - Key Length for sequen-
10 Record Length 

tial unblocked records 

Retrieve Blocked Records - - - Record Length (including keys) x 
Blocking Factor 

OR* 
- - 10 I Record length 

* Whichever is larger' 

Figure 46. I/O Area Requirements for Random or sequential Retrieval by ISAH 
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r-----------------------------------------, 
I IOAREAS=name I L _________________________________________ J 

This operand must be included whenever 
records are processed in sequential order 
by key. It specifies the symbolic name of 
the input/output area used for sequential 
retrieval (and updating). The specified 
name must be the same as that used in the 
os instruction that reserves this area of 
main storage. 

This main-storage I/O area must be 
large enough to contain the key and data 
areas of unblocked records and the data 
area for blocked records. Furthermore, 
the data-area portion must provide enough 
space for the sequence-link field of 
overflow records (Figure 46). 

r-----------------------------------------, 
I IOAREA2=name I L _________________________________________ J 

This operand enables overlapping of I/O 
with indexed sequential processing for 
either the load (creation) or sequential 
retrieval functions. The parameter [name] 
represents the symbolic' name of an I/O 
area used when loading or sequentially 
retrieving records. The I/O area must be 
at least the length of the area specified 
by either the IOAREAL parameter for the 
load function or the IOAREAS parameter for 
the sequential retrieval function. If the 
operand is omitted, one I/O area is 
assumed. If TYPEFLE=RANSEQ, only one I/O 
area is supported. 

r-----------------------------------------, 
I IOREG=(r) I L _________________________________________ J 

This operand must be included whenever 
records are retrieved and processed 
directly in the I/O area. It specifies 
the register that ISAM uses to indicate 
which individual record is available for 
processing. ISAM puts the address of the 
current record in the designated register 
(2-12) each time a READ, WRITE, GET, or 
PUT is executed. 

r-----------------------------------------, 
I IOROUT={LOADIADDIRETRVEIADDRTR} I L _________________________________________ J 

This entry must be included to specify the 
type of fUnction to be performed. One of 
the following specifications is entered 
after the = sign~ 

LOAD To build a logical file on DASD or 
to extend a file beyond the 
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highest record presently in an 
organized file. 

ADD To insert new records into an 
organized file, .. 

RETRVE To retrieve records from a file 
for either random or sequential 
processing and/or updating. 

ADDRTR To both insert new records into a 
file (ADD) and retrieve records 
for processing and/or updating 
(RTR). 

r-----------------------------------------, 
I IOSIZE=n I L _________________________________________ J 

This operand specifies the number of bytes 
in the main-storage area assigned to the 
ISFMS add function using IOAREAL.. Its 
size (n) is a decimal number and specified 
by 

m(8+keylength+blocksize+32)+24 

where: m is the maximum number of 
physical records that can be read into 
main storage at one time; 8 is the count 
field; 32 and 24 are ISAM CCWs; and n must 
be at least equal to 

[8+keylength+blocksize+32+101+24 

The 10 bytes account for a needed sequence 
link field for unblocked records or short 
blocks (see Figure 45). 

If omitted, or if the minimum 
requirement is not met, no increase in 
throughput is realized when adding records 
to a file. 

r-----------------------------------------, 
IKEYARG=name I L _________________________________________ J 

This operand must be included for random 
READ/WRITE operations and sequential 
retrieval initiated by key. It specifies 
the symbolic name of the main-storage key 
field in which the user must supply the 
record key to ISAM. 

r-----------------------------------------, 
IKEYLEN=n 'I L _________________________________________ J 

This operand must be included to specify 
the number, n, of bytes in the record key. 
All keys must be the same length.. 



r-----------------------------------------, 
I KEYLOC=n I L _________________________________________ J 

This operand must always be specified if 
an add, load, or retrieve function is 
performed and FIXBLK is specified in DTFIS 
RECFORM. This entry must always be 
included for fixed blocked records. It 
supplies ISAM with the high-order Fosition 
of the key field ~!~h!~ the data record. 
That is~ if the key is recorded in 
positions 21-25 of each record in the 
file, this entry should be ~1. 

IS~M uses this specification to locate 
(by key) a specified record within a 
block. The key area of a DASD record 
contains the key of the h!9h~~~ record in 
the block. To search for any other 
records~ ISAM locates the proper block and 
then examines the key field within each 
record in the block. 

r-----------------------------------------, 
IMODN~ME=name I L _________________________________________ J 

This operand may be used to specify the 
name of the logic module used with the DTF 
table to proce'ss the file. If the log ic 
module is assembled with the program, the 
MODNAME in the DTF macro instruction must 
specify the same name as the ISMOD macro 
instruction. If this entry is omitted, 
standard names are generated for calling 
the logic module. If two DTF macro 
instructions call for different functions 
that can be handled by a sin~le module, 
only one module is called. 

r-----------------------------------------, 
I MSTIND=YES I L _________________________________________ J 

This operand is included whenever a master 
index is used for a file. It is required 
when a file is loaded (to instruct ISAM to 
build the index) and when records are 
added to or retrieved from a file with a 
master index. 

ISAM always builds a track index and a 
cylinder index, but the master index is 
optional. The master index, if used, is 
the highest level index~ and includes an 
index record for each track of the 
cylinder index. Thus~ it points to the 
cylinder index on a search for a 
particular record (see Indexes: Master 
Index). The location ofthemasterindex 
Is specified by a job control extent 
statement. 

r-----------------------------------------, 
INRECDS=n I L-________________________________________ J 

This operand specifies the number, n, of 
logical records in a block (called the 
blockl.ng factor). If RECFORM=FIXUNB, n is 
assurred to be 1. 

r-----------------------------------------, 
I RDONLY=YES I L _________________________________________ J 

This operand is specified if the DTF is 
used with a read-only module. Each time a 
read only module is entered, register 13 
rrust contain the address of a 72 byte 
doubleword aligned save area. Each DTF 
should have its own uniquely defined save 
area. Register 13 must contain the 
address of the save area associated with 
that DTF each time an imperative macro 
(except OPEN(R), LBRET, SETL, or SETFL) is 
issued using a particular DTF. The fact 
that the save areas are unique, or 
different for each task makes the module 
reentrant (that is, capatle of being used 
concurrently by several tasks). For more 
information see Sh~fed_~od~l~~~~g_[!l~~. 

If an ERROPT or wLRERR routine issues 
I/O macro instructions using the same read 
cnly module that,caused control to pass to 
either error routine, the problem program 
must provide another save area. One save 
area is used for the normal I/O, and the 
second for I/O in the ERROPT or WLRERR 
routine. Before returning to the module 
that entered the ERROPT routine~ register 
13 must be set to the save area address 
originally specified for that DTF. If the 
operand is omitted, the module generated 
is not reenterable and no save area need 
te established. 

r-----------------------------------------, 
I RECFORM={FIXUNBI FIXBLK} I L _________________________________________ J 

This operand specifies the type of records 
in the logical file. All logical records 
in the file must be fixed length. 
However, they may be either tlocked or 
unblocked. One or the other of these 
specifications must be entered after 
the = sign: 

FIXUNB For unblocked records. 

FIXBLK For blocked records. If FIXBLK is 
specified, the key of the highest 
record in the block tecomes the 
key for the tlock and must be 
recorded in the key area. 
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The specification that is included when 
the logical file is loaded into DASD 
storage must also be included whenever the 
file is processed. 

Records in the overflow areaCs) are 
always unblocked (see ~ggi!i2~_2!_B~£2!g~ 
and Overflow Areas), but this has no 
affect-on-the-entry. RECFCRM refers to 
records in the prime data area only. 

r-----------------------------------------, 
IRECSIZE=n I L ___________________ - _____________________ J 

This operand must be included to s~ecify 
the number" n, of characte_rs in a logical 
record. This is the length of the data 
area of each individual record. All 
logical records must be the same size. 
Also, this ope~and should specify the same 
number for additions and retrieval as 
indicated when-the-file was-Created. 

r-----------------------------------------, 
I SEPASMB=YES I L _________________________________________ J 

This operand must be included if the DTF 
is assembled separately. This causes a 
CATALR· card with the filename to be 
punched ahead of the object deck and 
defines the filename as an entry point in 
the assembly. 

r------------------------------------~----, 
I TYPEFLE={RANDOMISEQNTLIRANSEQ} I L _________________________________________ J 

This operand must be included when a 
retrieval function is performed. It 
specifies the type(s) of processing 
performed by the problem program for the 
file. on~ of the following specifications 
is entered after the = sign: 

RANDOM For random processing. Records 
are retrieved from the file in 
random order specified by key. 

SEQNTL For sequential processing. The 
problem program specifies the 
first record retrieved, and 
thereafter ISAM retrieves records 
in sequential order by key. The 
first record is specified by key, 
10, or the beginning of the 
logical file (see §~!~_~~!2). 
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RANSEQ For both random and sequential 
processing. Only one I/O area is 
supported. 

TYPEFLE is not required for loading or 
adding functions. 

r~----------------------------------------, I VERIFY=YES I L _________________________________________ J 

This operand is included if the user wants 
to check the parity of disk records after 
they are written. VERIFY is always 
assumed when 2321 records are written. If 
this operand is omitted, any records 
written on 2311, 2314, or 2319 are not 
verified. 

r-----------------------------------------, 
IWORKL=name I L _________________________________________ J 

This operand must be included whenever a 
file is created (loaded) or records are 
added to an organized file. It specifies 
the symbolic name of the workarea in which 
the user must supply the data records to 
ISAM for loadin~ or adding to the file. 
The specified name must te the same as the 
name used in the OS instruction that 
reserves this area of main storage. 

This workarea must provide space for 
one logical data record when a file is 
created (for blocked records, data; for 
unblocked records, key and data). 

The original contents of WORKL are 
changed due to record shifting in the ADD 
function. 

r-----------------------------------------, 
IWORKR=name I L _________________________________________ J 

When records are processed in random 
order, this entry must be included if the 
individual records are processed in a 
workarea rather than the I/O area. It 
specifies the symbolic name of the 
workarea. This name must be the same as 
the name used in the OS instruction that 
reserves this area of main storage. This 
area must provide space for one logical 
record (data area). When this entry is 
included and a READ or WRITE instruction 
is executed, ISAM moves the individual 
record to, or from, this area. 





r-----------------------------------------, I WORKS=YES I L___________ ________________ J 

Wben records are processed in sequential 
order, this entry must be included if the 
individual records are processed in 
workareas rather than the I/O area. Each 
GET and PUT instruction must specify the 
symbolic name of the workarea to or from 
which ISAM is to move the record. When 
processing unblocked records. the area 
must be large enough for one record (data 
area) and the record key (key area). For 
blocked records, the area must be large 
enough for one logical record (data area) 
only. 

The ISAM workarea requirements are as 
follows: 

r--------T-------~------, I IUnblocked IBlocked I 
I I Records I Records I 
I---------+-----+-----_f 
I I 
I Load (KL + DL) IDL or 10. 
I or 10· I 
I I 
I Add (XL + DL) IDL or 
I or 10. I (XL + 10). 
I I 
I Random I 
I Retrieve DL IDL 
I I 
I Sequential I 
I Retrieve XL + DL I DL 
~------.L---------.L-------f 
I Where: I 
I X=Key, D=Data, L=Length I 
~---------------------------------f I.Whichever is greater. I L _________________________ ----J 

INDEXED SEQUENTIAL MODULE (ISMOD) 

A set of ISMOD parameters is included for 
each logic module necessary to support 
each DTFIS macro in a particular problem 
program. The logic modules are described 
by a ISMOD header entry and a series of 
operand entries. The header entry 
contains ISMOD in the operation field, and 
may contain a user supplied name in the 
name field. The parameters are explained 
in this section and shown in Figure 48. 

~: If an ISMOD logic module precedes 
an assembler language USING statement or 
follows the problem program, registers 
2-12 remain unrestricted even at assembly 
time. However, if the ISMOD logic 
module(s) lies within the problem program, 
the problem programmer should issue the 
same USING statement [which was issued 
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before the logic module(s)] directly 
follOWing the logic module(s). This 
action is necessary because the ISMOD 
logic module uses registers 1,. 2,. and 3 as 
base registers; and the ISMOD CORDATA 
logic module uses registers 1.. 2, 3., and 5 
as base registers. Each time either 
module is assembled, these registers are 
dropped. 

r - ---------------------, 
ICORINDX=YES I L ________________________________ J 

Include this operand to generate a logic 
module that can process DTFIS files <add 
or random retri~Je functions) ~ith 0% 
without the cylinder index entries 
resident in main storage. If omitted, the 
module generated cannot process the 
resident cylinder index entries. 

If an unrecoverable I/O error occurs 
while reading indexes into main storage, 
the program does not take adv~ntage of the 
resident cylinder index entries. 

r-- --------------------, ICORDATA=YES I L _______ _ _________ J 

Include this operand if the module is to 
add records to files with the IOSIZE DTPIS 
operand. If this operand is included"the 
module cannot add records to DTPIS files 
unless the IOSIZE operand is properly 
specified. If you omit the CORDATA=YES 
operand, you will not have an increase ift 
throughput when adding records to a file. 

r------------------·-----, 
IERREXT=YES I L _____________________ -J 

Include this operand if the ERET .acro is 
to be used with this module or if nondata 
transfer error conditions are returned in 
filenameC. 

If HOLD=YES and ERREXT=YES, the problem 
program must issue the BRIT macro to 
return to the ISAM module to free ~fty held 
tracks. 



r-----------------------------------------, 
I HOLD=YES I l _________________________________________ J 

This operand provi1es for the track hold 
option. Track hold prevents two or more 
programs from updating the same record at 
the same time. For ISAM, the hold applies 
to both data recor1s and index records. 

Because track hold cannot be perforrred 
on a LOAD file, HOLD=YES cannot be 
specified when IOROUT=LOAD. Also, if 
HOLD=YES and ERREXT=YES, the problem 
program must issue the ERET macro to 
return to the ISAM module to free any held 
tracks. If the HOLD parameter is emitted, 
the track hold function is not perforned. 

For further information, see the ~AS~ 
!~~_Rro~~£!!2n Ma£fos section. 

r-----------------------------------------, 
IIOAREA2=YES I l _________________________________________ J 

Include this operand if a second I/O area 
is to be used. This module can process 
DTFs with one or two I/O areas specified. 
If TYPEFLE=RANSEQ, only one I/O area is 
supported. 

r-----------------------------------------, 
I IOROUT={LOADIADDIRETRVEIADDRTR} I l _________ - _______________________________ J 

This operand specifies the type of logic 
module required to perform a given 
function. 'I'he entries follow. 

LOAD 

Generates a logic module for creating a 
file. 

ADD 

Generates a logic module for adding new 
records into an existent file. 

RETRVE 

Generates a logic module to retrieve 
(randomly/sequentially) records from an 
organized file. 

ADDRTR 

Generates a logic module that combines the 
features of the ADD and RETRVE rrodules. 
This module also processes any file in 
which only ADD or RETRVE is specified in 
the IOROUT operand statement of the DrF for 
the file" and in which the TYPEFLE entry 
contains the corresponding parameter (or a 
subset of it). 

r-----------------------------------------, 
I RDONLY=YES I l-________________________________________ J 

This operand generates a read only module. 
RDONLY=YES must be specified in the DTF. 
For the prograrrming requirements of this 
eperand, see the DTF RDONLY operand. 

r-----------------------------------------, 
IRECFORM={FIXUNBI FIXBLKI BOTH} I l _________________________________________ J 

This operan1 generates a detailed logic 
rrodule that creates, adds to, or processes 
an unblockej (FIXU~B) or blocked (FIXBLK) 
data file. If BOTH is specified, a module 
is generated to process both unblocked and 
clocked files, and the DTF entry for the 
file may specify either FIXUNB or FIXBLK in 
the RECFORM operand statement. The RECFORM 
operand is required only when IOROUT 
specifies ADD or ADDRTR. If IOROUT 
specifies LOAD or RETRVE, a module that 
handles fixed-length blocked and unblocked 
files is generated, and the operand is not 
required. 

r-----------------------------------------, 
I SEPASMB=YES I L ___ ----------____________________________ J 

This operand must ce included if the logic 
module is assembled separately. This 
causes a CATALR card with the module name 
(standard or user) to be punched ahead of 
the ebject deck. 

r-----------------------------------------, 
!TYPEFLE={RANDOMISEQNTLIRANSEQ} I l _________________________________________ J 

This operand is required when IOROUT 
specifies RETRVE or ADDR'IR. RANDOM 
generates a logic module that includes only 
randem retrieval capabilities. SEQNTL 
generates a logic module that includes only 
sequential retrieval capabilities. RANSEQ 
generates a logic module that includes 
random and sequential capabilities. It 
also processes any file in which the 
TYPEFLE parameter s'tatement of the DTF 
specifies either RANDOM or SEQNTL. If 
TYPEFLE=RANSEQ, only one I/O area is 
supported. 

When all operands are omitted, the ISMOD 
logic module can process files where 
IOROUT=RETRVE, TYPEFLE=RANSEQ, CORINDX, 
CORDATA, HOLD, and RDONLY are not 
specified. In this event" the module name 
assu~ed is IJHZRBZZ. 
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Name Operation Operand Remarks 

[Mod name] ISMOD 

ERREXT=YES Required if nondata transfer 
error conditions or ERET are 
desired . 

CORDATA=YES Required to add records 
using the DTF IOSIZE 
operand . 

CORINDX=YES Required to add or re,trieve 
records with the cylinder 
index entrip.s in mQir"! 5toroge. 

HOLD=YES Specifies'the track hold 
option. 

IOAREA2=YES Required if two I/O areas 
are to be used. 

10ROUT= Specifies function to be 
I 'LOAD I o ... rform..d I ; r -:. -' ... _-.;; I' ADD I RETRVE ~ 

ADDRTR 

RDONLY=YES Required if a read only 
module is to be generated. 

RECFORM= Describes file. Required if 

{ FIXUNB} 10ROUT sDecifies ADD or 
FIXBLK ADDRTR. If 10ROUT specifies 
BOTH LOAD or RETRVE, BOTH is 

assumed . 

SEPASMB=YES If the module is assembled 
separately. 

TYPEFlE= Requ;red if IOROUT 

} RANDOM} specifies RETRVE or ADDRTR. 
, SEQNTl 

RANSEQ 

Figure 48. ISMOD Macro 

Each name begins with a 3-character prefix 
(IJH) and consists of a 5-character field 
corresponding to the options permitted in 
the generation of the module. 

ISMOD name = IJHabcde 

a = A RECFORM=BOTH, IOROUr=ADD or ADDRTR 
= B RECFORM=FIXBLK, IOROUT=ADD or ADDRTR 
= U RECFORM=FIXUNB., IOROUT=ADD or ADDRTR 
= Z RECFORM is not specified. 

(IOROUT=LOAD or RETRVE) 

b = A IOROUT=ADDRTR 
= I IQROUT=ADD 
= L IOROUT=LOAD 
= R IOROUT=RETRVE 

c = B TYPEFLE=RANSEQ 
= G IOAREA2=YES, TYPEFLE=SEQNTL cr 

IOROUT=LOAD 
= R TYPEFLE=RANDOM 
= S TYPEFLE= S~QNlIL 
= Z neither is specified CIOROUT=LOAD or 

ADD) 
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d = B CORINDX=YES and HOLD=YES 
C CORINDX=YES 

= 0 HOLD=YES 
Z neither is specified 

e = F CORr .\TA=YES, ERREXT=YES, RDONLY=YES 
G CO~{l)ATA=YES and ERREXT=YES 

= 0 CORDATA=YES and RDONLY=YES 
= P CORDATA=YES 
= S ERREXT=YES and RDONLY=YES 
= T ERREXT=YES 
= Y RDONlY=YES 
= Z neither is specified 

The followinq chart shows the subsetting 
and sUFersetting allowed for ISMOD names. 
Five parameters allow supersetting. For 
exam~le, the mOdule IJHBABZZ is a superset 
of the module IJHBASZZ. See 
§ub§~~L~~~f~~~: (Module Names). 

r-----------------------------------------, 
I J H 

+ + + + + 
A A B B F 
B I R 0 0 
Z + + + + 
+ A B C S 
A R S Z Y 
U * + + 
Z L G G 

S Ip 
+ + 
G T 
Z Z 

+ subsetting/supersetting permitted. 
1* No subsetting/supersetting permitted. L ________________________________________ _ 

If two or more modules with the same 
entry point are included, the linkage 
editor message 21431 (invalid duplication 
cf entry point label) is generated. 
(Occasionally these entry points are not 
cbvicus when using the preceding chart but 
the module can perform the indicated 
functions.) This message ~an usually 
be suppressed by including a superset 
nodule. However, modules with and without 
prime data in m~in storage or modules with 
TYPEFLE=RANDOM and IOAREA2=YES cannot be 
combined. Therefore, the user should take 
either of the following actions: 

1. 

2. 

Specify prime data in cor~ for each 
ADD type DrF in his program. In this 
case, superset modules are generated. 

SFecify the MODNAME operand in the 
DTF, and include an ISMOD of that 
name. The DTF then generates only the 
specified module. 



Initialization · OPEN(R) Macro 

r-----T-----------------------------------, 
lOp ~ Operand I 
~-----+-----------------------------------~ 
Ifor self-relocating programs I 
I I I 
10PENRI{filenamel} I 
I I (rl) I 
I I I 
I I [{ filename2} ..... {filenamen}] I 
I I (r2) (rn) I 
I I I 
~-----+-----------------------------------i 
Ifor programs that are not self-relocating I 
I I I 
10PEN I{filenamel} 1 
I I (rl) I 
I I I 
I I ['{ filename2} ••• '{ fi lenaIr.en}] I 
I I (r2) (rn) I L _____ ~ ___________________________________ J 

~ot~: To write the most efficient code 
(in a multiprogramming environment)., we 
recommend that the .self relocating form 
of OPEN be used. (See also 
~EE~di~~.) 

When the OPEN macro instruction is used, 
the symbolic address constants that OPEN 
generates from the parameter list are not 
self-relocating. When OPENR is specified, 
the symbolic address constants are 
self-relocating. The latter form (OPENR) 
is therefore recommended. 

Self-relocating programs using LIOCS 
must use the OPENR macro instruction to 
activate all files, including 
printer-keyboard files. The OPENR macro, 
in addition to activating files for 
processing# relocates all address constants 
(except zero constants) within the DTF 
tables specified in the operand field(s) in 
register notation. If symbolic notation is 
used, the user must establish 
addressability through a base register. 

If OPEN attempts to activate a logical 
loes file (OTF) whose device is unassigned, 
the job is terminated. If the device is 
assigned IGN, the OPEN(R) does not activate 
the file and turns on the DTF byte 16, bit 
2" to indicate the file is not activated. 

The symbolic name of the file (OTF 
filename) is entered in the operand field. 
A maximum of 16 files roay be opened with 
one OPEN (or OPENR) by entering the 
filenames as additional operands. 
Alternately, the user can load the address 
of the DTF filename in a register 'and 
specify the register using ordinary 
register notation. The high-order 8 bits 
of this register must contain zeros. A 

filename may be preloaded into any 
register, 0-15. 

~ote: If you use register notation, we 
recom~end using only registers 2-12. 
This will make your programs more 
compatible with the Operating Systems 
(OS) • 

Whenever an input/output DASD is opened, 
the user must provide the information for 
checking or building the labels. (See 
LaQ~l prQ£!~!Qi.) 

When a file is created or extended by 
using index sequential output processing, 
those volumes of the file to be written on 
are opened a$ output files. If the file 
consists of more than one volume, all the 
volumes roust be on line and ready when the 
file is first opened. 

For each volume, OPEN checks the 
standard VOLl label and performs extensive 
checks on the extents specified in the 
extent cards for that volume. The extents 
must meet the following conditions: 

1. All prime data extents must be 
continuous. 

2. The master and cylinder index extents 
must ce continuous and on the same 
unit. 

3. No extents must overlap, 

4. Only type 1, 2, or 4 extents are 
valid. 

5. The extent sequence numcers ID~~ be in 
the following order: 

o for master index, when present. 

1 for cylinder index. 

2, 3, 4, ••• for the prime data and 
independent overflow tracks. 

The extent cards for the independent 
overflow tracks can be placed either 
before or after all the extent cards 
for the prime data extents. 

OPEN checks all the labels in the VTOC 
to ensure that the file to be created does 
not destroy an existing file. Any expired 
labels are deleted from the VToe. After 
the VTOC check, OPEN creates the standard 
labels for the file and writes the labels 
in the VTOC. If the OASD device is file 
protected, all extents specified in the 
extent cards are available, for writing. 
All volumes containing an indexed 
sequential file must be on-line and ready 
when the file is first opened. 
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For each volume. OPEN checks the extents 
specified in the extent cards for that 
volume (for example, checks that the data 
extents are continuous). OPEN alsc che~ks 
the standard VOLl label and then goes to 
the VTOC to check the file label(s) before 
opening the next volume. After all the 
volumes are opened, the file is ready for 
processing. If the DASD device is file 
protected, all extents specified in extent 
cards are available to the user: 

The functions of originally loading a file 
of presorted records onto DASD, or 
extending the file by adding new presorted 
records beyond the previous high record, 
are the same. Both are considered a LOAD 
operation (specified by the DTFIS entry 
IOROUT), and use the same wacro 
instructions in the problem program. 
However. the type field in the DLAB card 
must specify ISC for load creation and ISE 
for load extension. 

The areas of the volumes used for the 
file are specified by job control extent 
cards. The areas are: 

The er!~~ area where the data records 
are written. 

A £y!!~~~f~~~~~ area where the user 
wants ISAM to build the cylinder 
index .. 

A master index area if a master index 
is~o-be-buIlt (specified by the DTFIS 
entry MSTIND). 

During a load operation, ISAM builds the 
track, cylinder~ and master indexes. 

Three different macro instructions are 
always required in the problem program to 
load original or extension records into the 
logical file on DASD. 
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r-----~T---------T------------------------, 
IName 10perationi Operand I 
r------+-~-------+------------------------i 
I [namellSETFL I {filename} I 
I I I (0) I L ___ ~ __ ~ _________ ~ ________________________ J 

The SETFL (set file ~cad mode) macro 
instruction causes ISAM to set up the file 
so that the load or extension function can 
be performed. When loading a file, SETFL 
Frefcrmats the last track of each track 
index. When extending a file, SETFL 
~refcrmats only the last track of the last 
track index plus each new track index for 
the extension of the file. This allows 
Frime data on a shared track to be 
referenced even though no track indexes 
exist on the shared track. The name of the 
file loaded is the only parameter required 
in this instruction and is the same as that 
specified in the DTFIS header entry for the 
file. It can be specified as a symbol or 
in register notation. Register notation is 
necessary to allow use of the macro in a 
self relocating program. This macro must 
be issued whenever the file is loaded or 
extended. 

r------T--------~------------------------, 
IName I Operation I Operand I 
r------+---------+------------------------i 
I [namellWRITE I{fi~ename} ,NEWKEY I 
I I I (1) I L __ ~ ___ ~ _________ ~ ________________________ J 

••••••••••••••••••••••••••••••••••• 
Recommendation: To write the most 
efficient-code (in a multiprogramming 
environment), !~gi~ter_~Q£~£!Q~ 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, ahd will be 
aore compatible with the Operating 
System (OS). For additional 
information on writing self 
relocating code, see ~E~~g!~_~. 

••••••••••••••••••••••••••••••••••• 
When a WRITE macro instruction with the 
Fararr.eter NEWKEY is issued in the problem 
program between a SETFL instruction and an 
ENDFL instruction (the third macro required 
for loading), ISAM loads a record onto 
DASD. 



A wRITE macro instruction requires two 
parameters. The first parameter is the 
name of the file specified in the DTFIS 
header entry. The filename can be 
specified as a symbol or in register 
notation. The second parameter must be the 
word NEWKEY. 

Before issuing the WRIrE instruction, 
the problem program must store the key and 
data portions of the record in a wcrkarea 
(specified by DTFIS ~ORKL). The ISAM 
routines construct the 1/0 area (see Figure 
35) by~moYing the data record to the data 
area, moving the key to the key area, and 
building the count area. When the liD area 
is filled, ISAM transfers the records to 
DASD storage and then constructs the count 
area for the next record. The WAITF macro 
should not be used when loading or 
extending-an ISAM file. 

Before records are transferred, IS~M 
performs both a sequence check and a 
duplicate-record check. rhis ensures that 
the records are in order by key. 

After each WRITE is issued, ISAM makes 
the 10 of the record or block available to 
the problem program. The ID is located in 
an a-byte field labeled filenaroeH, which 
cannot exceed 7 characters:--For-example, 
if the filename in the DTFIS header entry 
is PAYRO, the ID field is addressed by 
PAYRDH. rhe ID of any selected records can 
be punched or printed for later use by 
referencing this field. Filename H is 
required if the user plans to retrieve 
records in sequential order starting with 
the 10 of a particular record (see SETL 
~~£~2)· ---

As records are loaded or added on OASD, 
ISAM uses the 1/0 areas to write: 

• The new track address each time a track 
is filled. 

• Two track index records (one prime 
data, one overflow) each time a track 
is filled. 

• A cylinder index record each time a 
cylinder is filled. 

• A master index record (if DTFIS MSTIND 
is specified) each time a cylinder 
index is filled. 

r------T---------j------------------------, 
I Name 10perationi Operand I 
~------+---------+------------------------~ 
I [narrelIENDFL I {filename} I 
I I I (0) I l ______ ~ _________ L ________________________ J 

The ENDFL (end file load mode) macro 
instruction ends the mode initiated by the 
SETFL macro. rhe name of the file loaded 
is the only par~meter required in this 
instruction and is the same as the name 
specified in the DTFIS header entry for the 
file. The filename can te specified either 
as a symbol or in register notation. 
Register nctati~n is necessary to allow use 
of the macro in a self relocating program. 

The ENDFL macro performs an operation 
similar to close for a blocked file. It 
writes the last block of data records, if 
necessary, and then writes an end-of-file 
record after the last data record. Also, 
it writes any index entries that are needed 
follcwed by dummy index entries for the 
unused portion of the prime data extent. 

After a file is organized on DASD, new 
records can be added. Each record is 
inserted in the proper place sequentially 
by key. To provide this function specify 
ADD or ADDRTR in the DTFIS entry IOROUT. 

The file may contain either blocked or 
unblccked records, as specified by the 
DTFIS entry RECFORM. When the file 
contains blocked records, the user must 
provide ISAM with the location 9f the key 
field provided through the DTFIS entry 
KEYLOC. The inserted records are written 
cne record at a time. The records must 
contain a key field in the same location as 
the records already in the file. Whenever 
the addition of records follows sequential 
retrieval (ADDRTR), the macro instruction 
ESETL must be issued before a record is 
added. Two macro instructions (WRITE and 
WAITF) are used in the problem program to 
add records to a file. 
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r------T---------T------------------------, 
I Narre 10perationi Operand I 
~------+---------+------------------------~ 
I [name] IWRITE I {filename} ,NEWKEY I 
I I I (1) I l ______ ~ _________ ~ ________________________ J 

*********************************** 

Recommendation: To write the rrost efficient-code (in a multiprogramming 
environment), ~~gi~t~f_D9~~~i9D 
should be used for this rracro in 
conjunction with the OPENR macro. If 
this is done: user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the Operating 
System (OS). For additional 
information on writing self 
relocating code, see ~2E~~gi!_§. 

*********************************** 

The operand filename is the same name that 
is contained in the DTFIS header entry. 
The name can be specified either as a 
symbol or in register notation. 

Before the WRITE macro is issued for 
unblocked records, the program rrust store 
the record (key and data) to be added into 
a workarea specified in the DTFIS entry 
WORKL. For blocked records, the program 
must store only the data since the key is 
assumed to be a part of the data. Before 
any records transfer, ISAM checks for 
duplicate record keys. If none are found, 
ISAM inserts the record into the file. 

To insert a record into a file, ISAM 
performs an index search at the highest 
level. This search determines if the key 
of the record to be inserted is lower or 
higher than the key of the last record in 
the file. If it is lower, the-record can 
be inserted, and searching of the rraster 
index (if available), the cylinder index, 
and the track index determines the 
appropriate location to insert the record. 

To add an entry to an unblocked file, an 
equallhigh search is performed in the prime 
data area of the track. When such a 
condition occurs, the record is read from 
the track and placed in main storage (in 
the 1/0 area). The two records are then 
compared to check for duplicate records. 
If a duplication is found, this information 
is posted to'the user in the DTF table at 
filenameC. If none is found, the 
appropriate record (in the user's work 
area) is written directly to the track. 
The record (just displaced from the track) 
in the 1/0 area is moved by ISAM to the 
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user's work area, and the next record on 
the track is re~d into the 1/0 area. Then, 
the record in the workarea is written on 
the track. Succeeding records are shifted 
until the last record on the track is set 
up as an overflow record. 

If the add 1/0 area (IOAREAL) is 
increased to permit the reading or writing 
of more than one record on DASD at a time, 
an equallhigh search is performed in the 
prime data area of the track. When such a 
condition occurs, as many recor.ds as can 
fit into the I/J area (specified in the 
DTFIS operand IOAREAL) are read from the 
track and placed in the 1/0 area. The 
added record is compared with existing 
records in the 1/0 area. If a duolicate 
key is fqund, the condition is posted to 
the user in the DrF table filenameC •. If no 
duplicate is found, the records are shifted 
in main stor~ge, leaving the record with 
the highest key remaining in the user's 
workarea. The other records are rewritten 
directly onto the track. Any remaining 
record(s) on the track are then read into 
the 1/0 area. This process continues until 
the last record on the track is set up as 
an overflow record. The last record is 
then written into the appropriate overflow 
area, and the track index entries are 
updated. This area tecomes the cylinder 
overflow area, if CYLOFL is specified for 
this file and the area is not filled. 

If the cylinder overflow area is filled, 
or if only an independenr area is specified 
ty a job centrol extent card, the end 
record is transferred to the independent 
cverflow area. If an independent overflow 
area was not specified (or is filled) and 
the cylinder area is also filled, no room 
is available to store the overflow record. 
ISAM posts this condition in the DTF table 
at filenameC. In all cases, ISAM 
determines if room is availatle tefore any 
records are written. 

For an entry to a blocked file, the 
workarea (wORKL) is required in the DTFIS 
entries. Each added record must contain a 
key field in the same location as the 
records already in the file. The user must 
specify the high-order position of the key 
field (relative to the leftmost position of 
the logical record). Use the DTFIS entry 
KEYLOC for this purpos~. 

When a WRITE macro is issued in the 
problem program, ISAM first locates the 
correct track by referring to the necessary 
master (if available), cylinder, and track 
indexes. Then, a search on the key areas 
of the DASD records on the track is made to 
locate the desired block of records. The 
tlock of records is read into the 1/0 area. 
If IOREAL is included for reading and 
writing roore than one record on DASD at a 



time, several blocks may be read into the 
1/0 area. 

IS~M then examines the key field within 
each logical record to find the exact 
position in which to insert the new record 
and then checks for any duplicate rec~rds. 
If a duplicate key exists the condition is 
posted in filenameC. If the key of the 
record inserted (contained in the workarea 
WORKL) is low, it is exchanged with the 
record presently in the block. This 
procedure continues with each succeeding 
record in the block until the last record 
is moved into the workarea. IS~M then 
updates the key area of the D~SD record to 
reflect the highest key in the block. If 
IOAREAL was included, succeeding blocks in 
the 1/0 area are also updated. The block 
(or blocks) is then written back onto D~SD. 
The remaining blocks on the track are 
similarly processed until the last logical 
record on the track is moved into the 
workarea. This record (set up as an 
overflow record with the pro~er 
sequence-links) is then moved to the 
overflow area. The indexes are u~dated and 
ISAM returns to the problem program for the 
next record to be added. If the overflow 
area is filled, the information is posted 
in filenamec. 

If the proper track for a record is an 
overflow track <determined by the track 
index)~ ISAM searches the overflow chain 
and checks for any duplication. If no 
duplication is found, IS~M writes the 
record (preceded by a sequence-link field 
in the data area of the D~SD record) and 
adjusts the appropriate linkages to 
maintain sequential order by key. The new 
record is written in either the cylinder 
overflow area or an independent overflow 
area. If these areas are filled, a bit is 
posted in filenameC. 

If the new record is higher than all 
records presently in the file 
(end-of-file), ISAM checks tc determine if 
the last track containing data records is 
filled. If it is not, the new record is 
added, replacing the end-of-file record. 
The end-of-file record is written in the 
next record location on the track, or on 
the next available prime data track. 
Another track must be available within the 
file limits. I~the-end=of=fIle record is 
the first record on any track, the new 
record is written in the appropriate 
overflow area. After each new record is 
inserted in its proper location, ISAM 
adjusts all indexes affected by the 
addition. 

when a file is organized by ISAM, records 
can be retrievej in random order for 
processing andlor updating. Retrieval must 
be srecified in the DTFIS entry IOROUT 
(IOROUT=RETRVE or IOROUT=ADDRTR). Random 
rrocessing must be specified in the DTFIS 
entry TYPEFLE=R~NDOM or R~NSEQ. 

Because random reference to the file is 
by record key, the problem program must 
supply the key of the desired record. To 
do this, the key must be stored in the main 
storage ~~y field specified by the DTFIS 
entry KEYAR~. rhe specified key designates 
both the record to be retrieved and the 
record to be written back into the file in 
an uFdating operation. Adding and updating 
should not be interspersed. Records that 
ar~ added to a file (between the read and 
write macro for a particular record to be 
updated) can result in a lost record and a 
duplicate key. 

The RECSIZE entry in the DTFIS should 
specify the same value as entered at load 
time. If these values differ, no error 
will result; however, the RECSIZE from the 
load DTFIS is used. The necessary 
information for a retrieval operation comes 
from the Format 2 label and not the RETRVE 
operand in the DTFIS. 

r------T---------j------------------------, 
I Name IOperationl Operand I 
.------+---------+------------------------i 
I [narre] I READ I {' filename} , KEY I 
I I I (1) I l ______ ~ _________ L ________________________ J 

*********************************** 

Recomwendation: To write the most efficient-code (in a multiprogramming 
environment), !~9!~~~!_~2~~~!2~ 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
Fartition of storage, and will be 
more compatible with the Operating 
Systerr (OS). For additional v 
informatio~ on writing self 
relocating code, see ~Ee~~Q~_~. 

*********************************** 

The READ instruction causes ISAM to 
retrieve the specified record from the 
file. This instruction requires two 
pararr-eters. The first parameter specifies 
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the name of the file from which the record 
is to be transferrej to main storage. This 
name is the same as the name specified in 
the DrFIS header entry for the file and can 
be specified as a symbol or in register 
notation. The second pararreter must be the 
word KEY. 

To locate a record, ISAM first searches 
the indexes to determine the track on which 
the record is stored and then searches the 
track for the specific record. When the 
record is found, ISAM transfers it to the 
1/0 area specified by the DTFIS entry 
IOAREAR. The ISAM routines also rocve the 
record to the specified workarea if the 
DTFIS entry WORKR is included in the file 
definition. 

When records are blocked, ISAM transfers 
the block that contains the specified 
record to the I/O area. It rrakes the 
individual record available for processing 
either in the 1/0 area or the workarea (if 
specified). For processing in the 1/0 
area, ISAM supplies the address of the 
record in the register specified by DTFIS 
IOREG. The ID of the record can be 
referenced using filenameG. A WAITF macro 
must be issued following a READ macro for 
random retrieval. 

r------T---------T------------------------, 
I Naree I Operation I Operand I 
~------+---------+------------------------~ 
I [name]IWRITE ,{filename} ,KEY I 
I I I (1) I L __ ~ ___ ~ _________ ~ ________________________ J 

*********************************** 

Recommendation: To write the most 
efficient-code (in a multiprogramming 
environment), r~is~~Ln2~~ti·.QE· 
should be used for thi s nacro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the operating 
System (OS). Fo~ additional 
information on writing self 
relocating code, see ~EE~nQix_§. 

*********************************** 

The WRITE instruction with the parameter 
KEY is used for random updating. It causes 
ISAM to transfer the specified record from 
main storage to DASD storage. This 
instruction requires two parameters. The 
first parameter specifies the name of the 
file to which the record is transferred. 
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The specified n3me is the same as that used 
in the DTFIS header entry and in the 
preceding READ instruction for the file. 
The name can be specified as a symbol or in 
register not3tion. The second parameter 
rrust be the word KEY. 

ISAM rewrites the record following a 
read instruction for the same file. The 
record is updated from the workarea (if one 
is scecifie1) or the 1/0 area. The kev 
need~not be specified again ahead of the 
WRITE instruction. A WAITF macro must be 
issued followin~ a WRITE macro for random 
retrieval. 

r----·--T---------T------------------------, 
IName 10perationi Operand I 
~------+---------+------------------------~ 
I [nameJlwAIrF I {filename} I 
I I J (1) I l ______ ~ _________ ~ ________________________ J 

The WAITF rracro instruction is issued to 
ensure that record transfer is completed. 
The cnly required parameter is the name of 
the file to which the record is 
transferred. The name can be specified as 
a symbol or in register notation. 

This instruction must be issued before 
the problem program attempts to process an 
input record or build another output record 
for the designated file. The program does 
not regain control until the previous 
transfer of dat3 is complete, unless 
ERREXT=YES was specified and an error 
occurs. In this case, the ERET macro 
should be issued to handle the error and 
complete the transfer of data. 

The WAITF instruction posts any 
exceptional information in the DTFIS table 
at filenameC. rhe WAITF instruction 
applies to the functions described in !§~~ 
M~£!2~_f2f_~QQi~g_S~£2!Q§, and IS~~_~~£r2§ 
!2!_S~nQ2~B~~!i~y~!· 

When a file is organized by ISAM, records 
can be retrieved in sequential order by key 
for processing andlor updating. The DTFIS 
entry IOROUT=RErRVE must be specified. 
sequential processing must be specified in 
the DTFIS entry TYPEFLE=SEQNTL or RANSEQ. 

Although records are retrieved in order 
ty key, sequential retrieval can §!~r~ at a 
record in the file identified either by key 



or by the ID (identif~er in the count area) 
of a record in the prime data area. 
sequential retrieval can also start at the 
beginning of the logical file. The user 
must specify, in SETL~ the type of 
reference he uses in the problem program. 

Whenever the starting reference is by 
key and the file contains £loc~ed records 
(RECFORM=FIXBLK), the user must also 
provide ISAM with the position of the key 
field within the records. This is 
specifIed-Iii the DTFIS entry KEYLOC. To 
search for a record, ISAM'first locates the 
correct block by ·the key in the ~~~f~~ of 
the DASD record. The key area cOQtains the 
key of the highest record in the block. 
ISAM then examines the ~~Y-1!~ld with!TI 
each record in the block to find the 
specified-record. As with random 
retrieval" the RECSIZE operand should 
specify the same number as indicated when 
the DTFIS was loaded. 

r------~---------T------------------------, 
IName 1 Operation 1 Operand I 
~------+--------~+------------------------~ 
, [name] ,SETL ,{filename}, ! idname! ' 
, I I (r) (r) I 
I I , KEY I 
1 I , BOF, 
I , , GKEY I L ______ ~ _________ 4 ________________________ J 

The SETL (set limits) rracro instruction 
initiates the mode for sequential retrieval 
and initializes the ISAM routines to begin 
retrieval at the specified starting 
address. The first operand (filename) 
specifies the name of the file (supplied in 
the DTFIS header entry) from which records 
are to be retrieved. The name can be given 
as a symbol or in register notation. 
Register notation is necessary to allow the 
macro to be used in a self-relocating 
program. 

The second operand specifies where 
processing is to begin.· If the user is 
processing by the record !Q, the o~erand 
!~2~ or (r) specif ies the symbol ic name· 
of the main-storage field in which th~ user 
supplies the starting (or lowest) reference 
for ISAM use. The symbolic field contains 
the following information: 

r----T------T--------T--------------------, 
I I Iden- I 1 I 
1~~~~~!fie~I£Qg~~n~~llnf2f~~~iQg I 
~----+~-----t--------+--------------------i 
1 0 1 m 12-245 INumber of the extent I 
I 1 I lin which the I 
I 1 I I starting record is I 
I I I I located. I 
~----+------+--------+--------------------1 
I 1-21 b,b 10,0 IAlways zero for I 
, 1 I (disk) ldisk. I 
, , .--------+--------------------i 
, I 10, 0-9 ICel1 number for I 
1 I I (cell) Idata cell. I 
~----+------+--------+--------------------1 
I 3- 41 c,c 10, 1-199l Cylinder number for t 
I I I (disk) I disk. I 
I I ~------ ... -+--------------------i 
I I IO-19,0-9I Subcell and strip , 
I I I (cell) Ifor data cell. I 
I I I I I 
I I I I~Q~~: The last fourl 
, I I I strips on each cell I 
I I I lare reserved for I 
I 1 I lalternate tracks. 1 
~----+------+--------+--------------------1 
I 5-61 h,h 10,0-9 IHead position for 1 
1 ,. 1(2311 12311, 2314, or 2319 1 
I I I disk) 1 disk. 1 
I I 10,0-19 I I 
I , , (2314 orl I 
, 1 12319, 1 
1 1 I disk) I 1 
1 I .--------+--------------------i 
1 1 10-4,0-191 Cylinder and hea.d I 
1 I 1 (cell) 1 for data cell. 1 
J----t------t--------+--------------------i 
1 7 1 r 11-254 ,Record location. 1 L ____ ~ ______ ~ ________ ~ ____________________ J 

If ~rocessing begins with a key supplied 
by the user, the second operand is KEY. 
The key is supplied cy the user in the 
field specified by the DtFIS entry KEYARG. 
If the specified key is not present in the 
file, an indication is given at filenameC. 
The second operand BOF specifies that 
retrieval is to start at the beginning of 
the logical file. 

Selected groups of records within a file 
containing identical characters or data in 
the first locations of each key can be 
selected by specifying GKEY in the second 
cperand. The GKEY specification allows 
processing to begin at the first record (or 
key) within the desired group. The user 
must supply a key that identifie~ the 
significant (high order) bytes of the 
required group of keys. The remainder (or 
insignificant) bytes of tpe key must be 
padded with blanks, binary.zeros, or bytes 
lower in collating sequence than any of the 
insignificant bytes in the first key of the 
grouF to be .processed. For example, a GKEY 
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specification of D6420000 would permit file 
processing to begin at the first record (or 
key) containing D642xxxx, regardless ~f the 
characters represented by the xes. The 
problem program must determine when the 
generic grou~ is completed. Otherwise, 
ISAM continues through the remainder of the 
file. 

Note: If the search key is greater 
than the highest key on the file; 
the Filename status byte is set to 

X'lO' NO RECORD FOUND 

r------T---------T------------------------, 
I Name I Operation I Operand ~ 

~------+---------+------------------------~ 
I [name] IGET I{filename} [,{workname}] I 
I I I (1) (0) I L ______ ~ _________ ~ ________________________ J 

•••••• * ••• ************************* 

Recommendation: To write the !Tost 
efficient-code (in a multiprogramming 
environment), r~~!~!~E_~9!~!!2~ 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
more compatible with the Operating 
System (OS). For additional 
information on ~riting self 
relocating code, see ~EE~~9!~_~. 

*********************************** 

The GET macro instruction causes ISAM to 
retrieve the next record in sequence from 
the file. It can be ~ritten in either of 
two forms, depending on where the record is 
to be processed. 

The first form is used if records are to 
be processed-in-the I/C area (specified by 
DTFIS IOAREAS). The only required 
parameter is the name of the file from 
which the record is to be retrieved. This 
is the same name as that specified in the 
DTFIS header entry and can be specified ad 
a symbol or in register notation. IS~M 
transfers the record from the file to the 
I/O area after which the record is 
available for the execution of the next 
instruction in the problem program. The 
key is located at the beginning of IOAREAS 
and the register (IOREG) points to the 
data. If blocked records are specified, 
ISAM makes each record available by 
supplying its address in the register 
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specified by the DTFIS entry IOREG. The 
key is contained in the record. 

The second form of the GET instruction 
is used-If-records are to be processed in a 
workarea (DTFIS specifies WORKS). It 
requires two parameters toth of which can 
be specified as symbols or in register 
notation. The first is th~ name of the 
file, and the second is the name of the 
wcrkarea. When using register notation, 
workna~e should not te preloaded into 
register 1. 

If blocked records are specified in the 
file definition, each GET that transfers a 
clock of records to main storage will also 
write the prece3ing block back into the 
file in its previous location. GET writes 
the Freceding block if a PUT instruction is 
issued for at least one of the records in 
the block. If ~ pur instruction was not 
issued, updating is not required for the 
block and GET does not rewrite the block. 
Whenever an unblocked record is retrieved 
from the prime data area, ISAM supplies the 
ID of that record in the field addressed by 
filenameH. If blocked records are 
sFecified, ISAM supplies the 10 of the 
block. 

r------T---------~------------------------, 
I Name 10perationi Operand I 
J------+---------+------------------------i 
I [narrel IPUT I{filename} [,{workname}] I 
I I I (1) (0) I L ______ ~ _________ ~ ________________________ J 

*********************************** 

Recoro~endation: To write the most 
effIcient-code (in a multiprogramming 
environment), E~g!~~~E_~2~~~!2~ 
should be used for this macro in 
conjunction with the OPENR macro. If 
this is done, user programs will be 
self relocating, will run in any 
partition of storage, and will be 
rrore compatible with the Operating 
Systero (OS). For additional 
information on writing self 
relocating code, see ~EE~~Q!~_~. 

*********************************** 

The PUT rracro instruction is used for 
sequential updating of a file, and causes 
ISAM to transfer records to the file in 
sequential order. PUT returns a record to 
a file. It may be written in either of two 
forms, dependin3 on where records are 
Frocessed. A GEr macro must precede each 
PUT rracro. 



The first· form is used if records are 
processed-In-the-I/O area (specified by 
DTFIS IOAREAS). It requires only the name 
of the file to which the records,are to be 
transferred. The specified rracro is the 
same as that used in the DTFIS header entry 
and can be specified in register nctation 
or as a symbol. 

The second form of the PUT instruction 
is used-rf-records are processed in a 
workarea. It requires ·two parameters, both 
of which can be specified either as a 
symbol or in register notation. The first 
parameter is the name of, the file, and the 
second is the name of the workarea. when 
using register notation, workname should 
not be loaded into register 1. The 
workarea name may be the same as that 
specified in the preceding GET for the 
file, but this is not required. ISAM rroves 
the record from the workarea specified in 
the PUT instruction to the I/O area 
specified for the file in the DTFIS entry 
IOAREA.S. 

When unblocked records are specified, 
each PUT writes a record back onto the file 
in the same location from which it was 
retrieved by the preceding GET for the 
file. Thus, each PUT updates the last 
record that was retrieved from the file. 
If some records do !!2~ require updating., a 
series of GET instructions can be issued 
without intervening PUT instructions. 
Therefore, it is not necessary to rewrite 
unchanged records. 

When blocked records are specified, PUT 
instructions do not transfer records to the 
file. Instead, each PUT indicates that the 
block is to be written after all the 
records in the block are processed. when 
processing for the Q!2£~ is complete and a 
GET is issued to read the next block into 
main storage, the GET also-wrItes the 
completed block back into the file in its 
previous location. If a PUT instruction is 
not issued for any record in the bloCk, GET 
does not write the completed block. The 
ESETL macro instruction writes the last 
block processed. if necessary, before the 
end-of-file. 

r------T---------T------------------------, 
I Name I Operation I Operand I 
~--~---+---------+------------------------~ 
'[nameliESETL ,{filename} , 
I I I (1) , L ______ ~ _________ ~ ________________________ J 

The ESETL (end set limit) macro instruction 
ends the sequential mode initiated by the 

SETL macro. The name of the file must be 
the same as the name specified in the DTFIS 
header entry. It can be specified as a 
symbol or in register notation. If blocked 
records are specified, ESETL writes the 
last block back if a PUT was issued. 
Register nctation is necessary to allow use 
of the macro in a self relocating program. 

Notes: If A.DDRTR and/or RANSEQ are 
specIfied in the same DTF, ESETL should 
be issued before issuing a REA.D or 
WRITE; another SETL can be issued to 
restart sequential retrieval. 
sequential processing must always be 
terminated by issuing an ESETL macro. 
For additional information about ESETL, 
see the section ~g~~~~£!Q. 

Completion · CLOSE(R) Macro 

r------T----------------------------------, 
,Op ,Operand I 
~------+----------------------------------i 
Ifor self-reloc~ting programs , 
I I I 
ICLOSERI{filenamel} I 
I I (rl) . I 
, I , 
I I [,{filename2} ••• ,{filenamen}] I 
I I (r 2) (rn) I 
I I I 
.------+----------------------------------~ 
Ifor programs that are not self-relocating I 
I I I 
ICLOSE I{filenamel} I 
, , (rl) I 
I I I 
I I [,.{filename2} ••• ,{filenamen}] I 
I I (r2) (rn) I L ______ ~ __________________________________ J 

~Q~~: To write the most efficient code 
(in a multiprogramming environment), we 
recoromend that the self relocating form 
of OPEN be used. (See also 
~~ndi!_~. ) 

The CLOSE macro instruction deactivates any 
file that was previously opened in any 
input/output unit in the system. A file 
rray be closed at any time by issuing this 
macro instruction. Once a file is closed, 
no further commands can be issued for the 
file unless it is reopened. 

If a load or load extension file is not 
closed, the format-2 label associated with 
the file is not updated with the 
information that is in the DTF. Further 
processing of such a file may give 
unpredictable results. 
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when the operation CLOSE is used, the 
symbolic address constants that CLOSE 
generates from the parameter list are not 
self-relocating. When CLOSER is specified, 
the symbolic address constants are 
self-relocating. This latter form (CLOSER) 
is therefore recommended. 

The symbolic name of the logical file 
(assigned in the DTF header entry) to be 
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closed is entered in the operand field. A 
maximum of 16 files may be closed by one 
instruction by entering additional filename 
parameters as operands. Alternately, the 
user can lead the address of the filename 
in a register and specify the register 
using ordinary register notation. The 
high-order 8 bits of this register must be 
zeros. The address of the filename may be 
preloaded into any register, 0-15. See 
~~~~J_~!2£~~§!ng· 



When multitasking is specified at system 
generation time, the multitasking group of 
macros allows more than one program {task) 
to execute within a partition. This not 
only increases overlapping of I/O activity 
and computer processing~ but also increases 
throughput by eliminating operator 
intervention to initiate these programs. 

The multitasking function enables nine 
additional subprograms, or subtasks" to be 
added to the three-partitioned Disk 
Operating System. Thus, a partition to be 
multitasked consists of the main task and 
one to nine subtasks. Each subtask must be 
initiated (attached) by the main task, at 
which time control passes to the subtask. 
The storage protection key and priority of 
the partition (Fl,' F2, BG) remain the same, 
but the priority of a task within a 
partition is determined a9cording to the 
order in which a subtask is attached. That 
is, if subtask 1 through subtask n (n less 
than or equal to 9) are attached, in 
ascending order, the priority of the 
partition is from subtask 1 to subtask n 
followed by the main ~ask. Thus, to 
facilitate maximum I/O overlap, the subtask 
with the most I/O activity should be 
attached first within the foreground-1 
partition. 

As an example of multitasking, aSSUlr.e a 
situation where input/output overlapping is 
to be achieved by running three prograrrs in 
one partition. The main task attaches each 
subtask" checks to ensure each subtask is 
properly attached, and ends the job'when 
the subtasks'are completed. Furthermore, 
it is assumed that this partition has the 
highest priority. For this case, 
processing 09curs as follows: 

1. The main task initializes the program, 
attaches subtask 1 and passes control 
to this subtask. 

2. Subtask 1 processes until it issues an 
I/O command or enters the wait state 
at which time it passes control to the 
main task. 

3. The main task similarly initiates the 
second and third subtasks. This 
achieves not only I/O overlap, but 
also initiates new jobs without 
operator intervention. 

If an unrecoverable error occurs in the 
main task, the problem program abnormal 
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termination routine closes the files and 
terminates the job. If an unrecoverable 
error occurs in a subtask, a second 
abnormal termination routine must be 
ptovided to close that subtask's files and 
cancel the subtask. Figure 49 describes 
this operation more fully. 

There are three main types of 
rrultitasking within a partition. Subtasks 
can: 

1. Be independent of each other, or 

2. Be interrelpted with macro 
instructions used for intertask 
communication, or 

3. consist of one physical set of coding 
that is reenterable. This set of 
coding can be attached up to nine 
times to operate as if up to nine 
subtasks were being executed. For 
multitasking examples of types 2 and 
3, see ~~!~!~~2~!n~£Qn2i£~f~~iQg~. 

Subtasks share main storage with the 
main task in any way determined by the 
~roblem program. The suttask operates 
independently of the main task and 
effectively has its own registers. A task 
need not be affected by other operations 
and can include its own program check 
and/or abnormal termination exit through 
the STXIT rracro instruction. 

To synchronize tasks, the proper 
intertask communication macro instructions 
wAIT, WAITM, and POST must be executed. 
The WAIT or WAITM enables a task to wait 
for an event to occur. The task remains 
waiting until allowed to continue by an 1/0 
completion, a timer interrupt, a task 
termination, or a POST macro. 

If data is manipulated in main storage 
ty one task, it can also be manipulated by 
a task with a lower priority unless the 
resource protection macros (RCB, ENQ, and 
DEQ) are used by all the task~ in the 
partition. Likewise, shared data 
manipulated on a DASD device is not 
protected unless all the files concerned 
(DTFSO or DTFOA) specify the HOLD option. 
For additional information about 
multitasklnq~ see the QOS §~~~m 
Programmer's ~ui9~ listed on the front 
cover. 
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Attach 
Subtask I 

Attach 
Subtask 2 

YES 

Attach 
Subtask 3 

YES 

Perform I/O and 
Process Dato 

Perform I/O and 
Process Dato 

Perform I/O and 
Process Data 

Determine 
which Subtask 
is Terminating 

Figure 49. A Multitasking Flowchart 
Example 
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Subtask Initiation and Normal 
Termination Macros 

r------T------T---------------------------, 
I Name lOp I Operands I 
~-----=+~=====t==-------------------------i 
IlnarreJIATTACHI{entrypt}, SAVE={savearea} I 
I I I (rO) (r1) I 
I I I I 
I I I [, ECB={ecbname } ] I 
I I I (r2) I 
I I i 
; I i [, ABSAVE; {sav~:~~a } J : 
~ ______ ~ ______ L ___________________________ J 

A subtask can only be initiated ty issuing 
the ATTACH macro within the main task. The 
entry point of the subtask must te in main 
storage before the subtask can be 
successfully attached. 

The first operand must be the entry 
~oint of-the subtask and can be specified 
as a symbol or in register notation. 
Register 1 should not te used. 

The ~~co~Q operand must be the address 
of the savearea for the subtask. The 
second operand can be given as a symbol, or 
in special or ordinary register notation. 
The save area must be aligned on a 
doubleword boundary and is 96 or 128 bytes 
in length depending upon whether the 
floating point option (CONFG FP=YES) was 
specified at system generation time. 

Savearea without Floating Point Option 

r----r----T-----------T----------------, 
INAMEIPSW IREGS 9-8 IUSED BY DOS I l ____ ~ ____ ~ ___________ ~ ________________ J 

o 8 16 80 96 

Savearea with Floating Point Option 

r----T----T-----------T----------------, 
INAMEIPSW IREGS 9-8 IUSED BY DOS I' l ____ ~ ____ ~ ___________ ~ ________________ J 

o 8 16 80 

r--------T-----------------, 
IFP REGS IUSED B~ DOS I l ________ ~ _________________ J 

88 120 128 

The area (as shown) contains the subtask's 
PSW, general purpose registers, floating 



point registers (option dependent), and a 
16-byte area used by the Disk Operating 
System. A subtask name should be provided 
in the first 8 bytes of the save area. 
This identifies the subtask in the event of 
a possible abnormal termination condition. 

The third operand must be specified if 
other tasks can be affected by this 
subtask's termination, or if the ENQ and 
DEQ macros are used within the subtask. 
This parameter is the address of the task's 
event control block (ECB), and is a 
fullword defined by the problem program. 
At the time a subtask is attached, byte 2 
bits 0 and 1 are set to O. When a subtask 
terminates, the supervisor sets byte 2 bit 
o of the ECB to 1. In addition, if AB=YES 
is generated in the supervisor, byte 2 bit 
1 is posted when the subtask abnormally 
terminates; that is, if task termination is 
not the result of issuing the CANCEL, 
DETACH, DUMP, or EOJ macro instructions. 
The remaining bits of an ATTACH ECB are 
reserved for future use. However, the 
intertask communication ECB may be any 4 
byte (or larger) field with the following 
format: 

rTermination Indicator 
I 
1 rAbnormal Indicator 
II 

r--------T--------T!!------T--------, 
1012345671012345671012345671012345671 
~--------+--------+--------+-------~ 
10-Byte 11- Byte 12-Byte 13-Byte I L ________ ~ _____ ~ ________ ~ _____ ~ 

The fourth operand should only be 
specified if the subtask is to execute the 
main task abnormal termination routine. 
See STXIT--Set Linkage to User Routine(s). 
The problem program can have separate 
subtask STXIT AB routines with or without a 
main task STXIT AB routine, or it can have 
neither. The parameter specified in this 
operand must be the address of a 72-byte 
(doubleword aligned) STXIT save area for 
the subtask. When an abnormal termination 
occurs, the supervisor saves the old PSW 
and general registers 0-15 in this area 
before the exit is taken. 

If the ATTACH macro successfully 
initiates a sUbtask, control passes to the 
subtask. Register 1 of the subtask 
contains the address of the main task save 
area and the contents of registers 2-15 
remain unchanged. The address in register 
1 can be used as the second operand of a 
POST macro later in the job if specific 
task-to-task communication is desired. 

Upon return from a successful ATTACH, the 
main task register 0 contains the address 
of the byte immediately following the 
subtask save area" as determined by the 
supervisor. Register 0 can be tested to 
ascertain whether the supervisor contains 
the floating point option. 

If nine subtasks are already attached 
within the system" any attempt to attach 
another subtask is unsuccessful. In such 
an event, the main task keeps control and 
register 1 (roain task) contains the address 
of an ECB within the supervisor that is 
posted when the system can initiate another 
subtask. Register 1 also has the high 
order bit 0 ON to aid the main task in 
testing for an unsuccessful ATTACH. 

DETACH Macro 

r------T---------T------------------------, 
1 Name 1 Operation 1 Operands 1 
~------+---------+------------------------~ 
I [namelIDETACH I [SAVE={savearea}] I 
I I I (1) I L ______ ~ _________ ~ ________________________ J 

A subtask is normally terminated by issuing 
a DETACH macro, and no operand is required 
in tpis case,. The main task can also 
terminate a subtask it initiated by issuing 
the DETACH macro with an o~erand. The 
operand provides the address of the save 
area specified in the ATTACH macro of the 
subtask to be terminated. 

Note: If the main task issues the 
macro without specifying an operand, 
the whole parti tioD is terminated,. 

The DETACH macro posts the ECB., if 
specified in the ATTACH macro, (byte 2 bit 
0) to indicate normal termination. All 
tasks waiting on this ECB are taken out of 
the wait state, and the highest priority 
task obtains control. 

~: For systems operating in a QTA~ 
environment, QTA~ files must be closed 
before issuing this macrO:--
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RESOURCE PROTECTION MACROS 

RCB Macro 

r------T---------~-----------------------, 
IName 1 operation 1 Operand I 
~------+---------+------------------------~ 
I [name] 1 RCB 1 I 
L ______ ~ ________ ~ _______ ----------------J 

Wben more than one task manipulates a 
resource (data in the same area, an I/O 
device, a set of instructions, etc), 
protection should be provided to Erevent 
the resource from being used concurrently 
by these tasks. If every task within the 
partition uses the RCB, ENQ, and OEQ 
macros, such protection is possible. 

The RCB macro generates an a-byte 
word-aligned Besource £ontrol ~lock, which 
protects a user defined resource if the ENQ 
macro is issued before and the OEQ macro is 
issued after each use of the resource. 
Byte 0 of this field is set to binary ones 
to indicate that the resource is placed in 
a priority queue by the ENQ macro. RCB 
bytes 1-3 are reserved for future use. 

If bit 0 of the flag byte is ON, it 
indicates that another task is waiting to 
use the resource. At this time, RCB bytes 
5-7 contain the ECB address of the current 
resource owner. The format of the RCB is: 

r-----T-----------T---~-----------------, 
I I 1 1 ECB Address of 1 
1 Queue 1 IFlaglCurrent Resource 1 
IByte I Reserved I Byte 1 OWner 1 
~-----+--~--T---+----+----~-----T-----~ 
10 11 12 13 14 15 16 17 1 L _____ L ___ i-__ L ___ L ____ L _____ L _____ L _____ J 
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ENa Macro 

r------T---------T------------------------, I Name I Operation I Operand I 
~------+---------+------------------------~ 
1 (name] 1 ENQ I {' reb-name} 1 
1 1 1 (0) 1 L ______ L _________ L ________________________ J 

A task protects a resource by issuing an 
ENQ (enqueue) macro. When the RCB, 
(identified by the reb-name) is enqueued, 
the task requesting the resource is either 
queued and executed, or it is placed in a 
wait condition. When a task using that 
resource completes, the OEQ (dequeue) macro 
is issued. All other tasks that were 
waiting for the dequeued resource are freed 
from their wait condition" and the highest 
priority task either obtains or maintains 
control. 

If a task is terminated without 
dequeuing its queued resources, any task 
subsequently trying to enqueue that 
resource is abnormally terminated. If a 
task issu~s two ENQs without an intervening 
OEQ for the same resource" the task is 
canceled. Also, any task that does not 
control a resource attempting to dequeue 
that resource is terminated, unless the OEQ 
appears in the abnormal termination 
routine. If OEQ a~pears in the abnormal 
termination routine, it is ignored. 

Although the main task does not require 
the problem program to set up an intertask 
communication ECB to enqueue and dequeue, 
every subtask using that facility must have 
the ECB operand in the ATTACH macro, and 
that ECB must not be used for any other 
purpose. Also, a resource can only be 
protected within the partition containing 
the ECB. 



DEQ Macro 

r-----T------T----------- , I Name I Operation I Operand I 
~----+-----+--------------~ 
I [name] I DEQ I {rcb-name } I 
I I I (0) I L ______ ~ ______ ~ ______________________ J 

A task releases a resource by issuing the 
DEQ macro. If other tasks are enqueued on 
the same RCB, the DEQ macro frees all other 
tasks that were waiting for that resource 
from their wait condition. In such cases, 
the highest priority task either obtains or 
maintains control. A task that attempts to 
dequeue a resource that was not enqueued or 
that was enqueued by another task is 
abnormally terminated. Dequeuing under 
these two conditions (within an abnormal 
termination routine) results in a no 
operation instruction. 

The operand is the same as that in ENQ 
and specifies the address of the RCB either 
by a symbolic name, special register 
notation, or ordinary register notation. 

The following example shows how an RCB 
can be used to protect an area in main 
storage: 

MTASK START 

ATTACH 
ATTACH 

STASKl ENQ 
update 
DEQ 

STASK2 ENQ 
update 
DEQ 

RCBA RCB 

o Example 

STASK1,SAVE=SAVE1,ECB=ECBl 
STASK2,SAVE=SAVE2,ECB=ECB2 

RCBA 
TOTAL 
RCBA 

RCBA 
TOTAL 
RCBA 

TOTAL DS or DTFxx 

TOTAL can be simply an area in main 
storage or a file defined by a declarative 
macro. In either case, TOTAL is protected 
from subtask 2 while subtask 1 is operating 
with it. Thus, if all tasks enqueue and 
dequeue around all references to TOTAL, 
TOTAL is protected during the time each 
task takes to process instructions from the 
task's ENQ instruction to its DEQ 
instruction. This is readily apparent if 
TOTAL is an area in main storage. However, 

if TOTAL is a file, the record that is 
being operated upon is protected while in 
main storage, but it is not necessarily 
protected on the external storage device. 
If the file is on a DASD, the HOLD function 
should be used. 

INTERTASK COMMUNICATION MACROS 

WAITM Macro 

r-----T--------T----------------------, I Name I Operation I Operand I 
~------+--------+-----------------------~ 
I [name] IWAITM l{eCb1,ecb2"~ •• } I 
I I 1 listname I 
I I I (1) I L ______ ~ _________ ~ _______________________ J 

If the option is specified at system 
generati9n time, the WAITM macro enables 
the problem program or task to wait for one 
of a number of events to occur. Control 
returns to the task when at least one of 
the ECBs specified in the macro is posted. 

The operand provides the address of the 
-ECBs to be waited upon. The symbolic names 
of ecb1,ecb2... are assumed when at least 
two operands are supplied.. If one opera~d 
is supplied, it is assumed to be the 
symbolic name (listname) of a list of 
consecutive full word addresses that point 
to the ECBs to be waited upon. The first 
byte following the last address in the list 
must be nonzero to indicate the end of the 
list. The listname parameter can be given 
as a symbol, in special register notation, 
or in ordinary register notation. 

When control returns to a waiting task. 
register 1 points to the posted ECB that 
had.byte 2 bit.O ON~ Other blocks can be 
used as ECBs if their byte 2 bit 0 
indicates a completed event. Examples of 
these blocks are CCBs and TECBs. However, 
a task never regains control if it is 
waiting fot a CCB to be posted by another 
task's I/O completion. A MICR CCB gets 
posted only when the device stops, not when 
a record is read. Furthermore, 
telecommunication ECBs, QTAM control 
blocks, and all R~Bs must not be waited for 
because their format would never satisfy a 
WAIT or a WAlTH (that is, byte 2 bit 0 
would not be posted). 

A task that issues the WAITM macro 
should ensure that the waiting task allows 
an eventual outlet if it is possible that 
an event will not occur. (Such a condition 
could occur if a task posting an event is 
terminated.) This outlet can also wait for 
the termination ECB of the task that is to 
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perform the preferred event. An example of 
a success~ul intertask communication is: 

ECB1A 

ECBl 

WAITM 
B 

DC 
B 
DC 
B 

ECB1~,ECB1 
4(1) 

F'O' 
PEVENT 
F'O' 
TEVENT 

In this example, the WAlTH macro 
contains a preferred event as the first 
operand, and a secondary event as the 
second operand. The preferred event is the 
posting of ECB1A after subtask 1 completes 
its processing. If subtask 1 terminates 
before its processing is completed, the 
supervisor posts the ATTACH macro ECB of 
subtask 1, ECB1, and the secondary event 
can satisfy the WAITM macro. In either 
case, after the WAITM macro is satisfied, 
the address of the posted ECB is contained 
in register 1. This address can be used to 
select a problem program routine. In this 
particular case, a branch instruction 
points to a table containing a list of ECBs 
with corresponding branch instructions to 
the routine to be given control when the 
ECB is posted. This table can easily be 
expanded to include up to a maximum of 16 
ECBs. 

POST Macro 

r------T---------T------------------------, 
IName I operation I Operand I 
r------+-------~----------------------~ 
I [name] I POST I {ecbname } I 
I I I (1) I 
I I I I 
, I I [,SAVE={SaVearea}] I 
I I I (0) I L ______ ~ _________ ~ ________________________ J 

This macro provides intertask 
communication by posting an ECB (turn byte 
2 bit 0 ON). A POST issued to an ECB 
removes a task waiting for the EeB from the 
wait state. The first operand provides the 
address of the ECB to be posted. It can be 
provided as a symbol, in special register 
notation, or in ordinary register notation. 

If the SAVE operand is present, only the 
task identified by the address of its save 
area is taken out Of the wait state. This 
task normally is waiting for the specified 
ECB to be posted. Although time is saved 
by specifying this operand, other tasks 
waiting for this EeB are not taken out of 
the wait state for this event unless 
another POST is issued. When a POST is 
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issued without the SAVE operand, all tasks 
waiting for the ECE are taken out of the 
wait state, and the highest priority task 
regains control. 

DASD TRACK PROTECTION MACROS 

DASD track protection means that when a 
record on a DASD track is being modified by 
a task in main storage, that track is 
prevented from being accessed by another 
task. Within a partition, track protection 
can be accomplished for a particular DASD 
by the resource protection macros or the 
intertask communication ~acros. With the 
resource protection macros, an RCB can be 
enqueued before each reference to the DASD. 
With the intertask communication macros, a 
subtask can wait for an ECB to be ~osted 
before each reference to the DASD. 

For programs using the DTFSD-SDMOD (data 
files with updating, or work files with 
updating), DTFIS-ISMOD, and/or DTFDA-DAMOD 
macros, the track hold function can provide 
DASD track protection. In these cases, 
DASD track protection within the entire 
system can be accomplished if the track 
hold option is specified at system 
generation tim~, and if every task uses the 
DTFSD-SDMOD, DTFIS-ISMOD, and/or 
DTFDA-DAMOD HOLD=YES macros to access the 
DASD. If protection is required within a 
partition, the track hold function must be 
used for every read within the partition. 

The track hold function can be used in 
four specific situations: 

1. DTFSD updating files without work 
files. 

2. DTFSD updating files with work files. 

3. DTFDA files. 

4. DTFIS files. 

In the first situation., the track being 
held is freed automatically by the system. 
More specifically, for situation 1, the 
next GET issued to a new track for the file 
frees the previous hold. For situation 2, 
the track is automatically freed by the 
system if the record that was read and held 
is then updated. If it is not updated, the 
problem program must issue the FREE macro. 
For situation 3, the problem program must 
issue the FREE macro for each hold placed 
on the track. A hold is placed on a track 
each time the track is accessed with a GET 
or a READ, and each hold is released by 
issuing either a FREE or C~OSE macro to 
that file, or a DETACH macro to that task. 
For s~tuation 4, the method of 



implementation depends on the function 
being performed. 

The format of the FREE macro is: 

r------T---------T------------------------, 
I Name IOperationl Operand I 
~------+---------+------------------------~ 
I [nameJ!FREE I {filename} ! 
I ! I (1) I L ______ ~ _________ ~ ________________________ J 

The maximum number of tracks that can be 
held within a system is specified at system 
generation time. The maximum that can be 
specified is 255, with a system default 
option of 10. If a task attempts to exceed 
the limit, the task is placed in the wait 
state until a previously held track is 
freed. 

The same track can be held more than 
once without an intervening FREE if the 
hold requests are from the same task. The 
same number of FREEs must be issued before 
the track is completely freed. However, a 
task is terminated if more than 16 hold 
requests are recor~ed without an 
intervening FREE, or if a FREE is issued to 
a file that does not have a hold request 
for that track. 

For DTFDA files using WRITE or 
W~ITE AFTER, DAMOD initially places a HOLD 
on the track. Before returning control to 
the problem program, DAMOD autoroatically 
issues a FREE to that track. However, a 
WRITE AFTER issued to a track that has the 
maximum number of HOLDs already in effect 
cancels the task (or partition). 

) . 

If a task requests a track that is being 
held by another task, that task is placed 
into the wait state at the GET or WAITF 
macro associated with the I/C request. The 
request is fulfilled after the track is 
freed and when control returns to the 
requestor. 

If more than one track is being held, it 
is possible for the problem progran to 
inadvertently put the entire system in the 
wait state. This occurs if each task is 
waiting for a track that is. already held by 
another task. A way to prevent this, is to 
FREE each track held before another track 
hold is attempted. 

For DTFIS files, bit 2 of byte 72 in the 
format 2 label is reset to 0 whenever a 
file is opened for ADD or ADDRTR. If this 
bit is already 0 when HOLD=YES, the problem 
program is cancele3 because another prograrr 
is already using the file for an ADD or 
ADDRTR. When the file is closed, the bit 
is set to 1. This switch prevents two 
programs from trying to update the same 
file because it does not allow a second 

open for ADD or ADDRTR on the same file 
when HOLD=YES. 

If for any reason a file is not closed 
during execution of a jot in which ADD or 
ADDRTR is specified, this file cannot be 
cpen~d if the next job using this file 
specifies ADD or ADDRTR when HOLD=YES. Bit 
2 of byte 72 of the format 2 label must 
first be set to 1 ty issuing a CLOSE to 
that file in any job in which ADD, ADD~TR, 
or LOAD is specifie~ and HOLD does not 
equal YES. 

The method of implementation for ISAM 
track hold. depends on the function being 
perform~d: 

• Sequential Retrieval - The track index 
is held at the beginning of retrieval 
from each cylinder. A search and hold 
is issued for the data track, the index 
track is released~ and a wait is issued 
for the dat~ track. ~hen the system is 
finished with the data track (prime or 
overflow)~ it is released, and the next 
track is held. The problem program 
must release the track hold function by 
issuing either a PUT (if the file is 
updated) or a GET (no update) for the 
next record, or an ESETL. 

• Random Retrieval - The track index is 
held while the needed entries from it 
are read in. The data track is held, 
and the desired record is searched for. 
When the record is found, the track 
index is released. The problem program 
rrust release the data track ty issuing 
a WRITE (if the file is updated) or a 
FREE (no update). 

• Add - The track index and the data 
track are held. If the record is not 
going onto the prime data track, the 
track index is released. All tracks 
being changed are held during 
modification. The track index is again 
held while it is updated to reflect the 
added recor~s. After alteration, the 
tracks are released ty the system. 

• SETL Macro - SETL issues a hold on the 
track index on which processing will 
begin. This hold is released by the 
system at the appropriate time. 

• ESETL Macro - ESETL frees any tracks 
that are held ty sequential retrieval 
when the ESETL is issued. since the 
ESETL nacro issues a FREE whether or 
not any tracks are held, the user 
should not issue ESETL if SETL has not 
been successful. 
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Shared Modules and Files 

The DTF and logic modules for the card, 
device independent, direct access, indexed 
sequential, printer, sequential disk, and 
tape macro instructions must contain the 
operand RDONLY=YES to generate a read only 
module. Each time a read-only module is 
entered, register 13 must contain the 
address of a 72-bvte. douhlp~nT~ .~li"np~ 

4. " -.' - - .. - - - - -- J _ ... --

save area. Each DTF requires its own 
unique save area. The fact that the module 
save areas are unique, or ~ifferent for 
each task, makes the module reentrant (that 
is, capable of being used concurrently by 
several tasks). The 72-byte save area 
required by the RDONLY modules should not 
be confused with save areas required for 
multitasking macros. 

If the operand is omitted, the «odule 
generated is not reenterable, and no save 
area need be established. If an ERR OPT or 
WLRERR routine issues 1/0 macro 
instructions that use the same read-only 
module that passed control to either error 
routine, the problem program must provide 
another save area. One save area is used 
for the initial 1/0 and the second for 1/0 
operations in the ERROPT or WLRERR routine. 
Before control returns to the ~odule that 
entered the ERROPT routine, register 13 
must contain the address of the save area 
originally specified for that DTF. 

Problem programs using devices such as 
an optical reader can make use of the 
multitasking function to increase 1/0 
overlap without reentrant modules. However 
if the proElem-program-rgnores-rnodule 
considerations, two tasks may attempt to 
use a single nonreentrant module. When 
this occurs, unpredicatable results occur 
because values for the first task using the 
module are modified by the second task. To 
circumvent this situation, several methods 
can be used. 

One method is to assemble a module with 
a different module name for each task that 
could attempt to use the module 
simultaneously. This reethod requires each 
module name to be specified in the 
corresponding PTF MODNAME operand. 

Another method is to link-edit each DTF 
and module separately for each task that 
could simultaneously attempt to use the 
same module. Then, before a task attempts 
to reference a device through that module, 
the o-rF and module can be fetched or loaded 
into main storage. 
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Either of these methods prevents the 
linkage editor from resolving linkage to 
one module. Thus, separate modules can be 
{:rovided to perform each function. For 
more information on the linkage between the 
DTF and logic module, see the section 
±g£~~~~1~1!Qg2~~E2_Qf_~h~_~~£rQ 
±!1~£~~£!:!Q!!2· 

If several tasks are to 2~~r~ processing 
rT TPTPTpn~o A~~~ ~~ ~ho ~~~o +;10 -~~ __ _ _____ .... __ __ .... """ ....,~.6 "" ..... "'- ...,""""'''- ........ .&..;;;, .I£V,,", 

only should reentrant modules be employed 
cut each task must contain its own DTF 
table for that file (unless you use the ENQ 
and DEQ macros). Each task can either open 
its own DTF or the main task in the 
~artition can open all files for the 
_ •• L....&.. __ 1 __ 
;:lULJ ~Cl<;).I\.;:). 

There are two methods that can be used 
for a shared file. The problem programmer 
can either supply a separate set of label 
statements (DLBL-EXTENT, TLBL, etc) for 
each corresponding DTF filename, or he can 
asserrble each DrF and-program (subtask) 
separately with the same filename and one 
set of label statements. In the latter 
case, each separately assembled program 
Rust open its DrF. 

special consideration must be made for 
shared multivolume files on a 2321 data 
cell if DASD' file-protect is specified in 
the supervisor. Within a partition, each 
task must have its own logical unit 
assigned to the data cell unless all tasks 
switch volumes at. the same time. 

Multita.king Consideration. 

When the roultitasking macros are used, 
these considerations may be helpful: 

1. Only main tasks can issue checkpoints, 
attach subtasks, or contain an 
interval timer (STXIT IT) andlor 
operator communication (STXIT OC) exit 
routines. 

2. Because only one set of system logical 
units (SYSIN, SYSLOG, etc) exist per 
partition, interspersed usage by 
several independent programs is 
generally not feasible, unless either 
the resource protection macros or the 
intertask communication macros are 
employed. 

3. Shared use of SYSLST must be expected 
by the use of the DUMP, PDUMP, or 
DSPLYV (display VTOC) functions. 



4. If several tasks are writing on ~r 
updating the same file (shared file), 
use either the hold function or the 
inter task macros to prevent irrpro~er 
modification of data during 1/0 
operations. 

5. When using ENQ and DEC macros with 
shared DTFs, timing considerations may 
result in the higher ~riority subtask 
not relinquishing processing control 
during its I/~ operations. 

In addition to these considerations 
Figures-50-53 show the detailed flcwcharts 
and coding necessary for two example 
programs that use multitasking ~acros. 

~!~~2!~_1, (Figures 50 and 51) shows the 
use of the intertask communication macros, 
POST and wAIT, to indicate to subtask 2 
that the control cards for subtask 1 were 
read. rhis coremunication is necessary 

because both tasks are reading control 
cards from the same symbolic device 
(SYSIPT). The 3bnormal termination routine 
for subtask 1 enables suttask 2 to be 
processed even if subtask 1 abnormally 
terrrinates. 

~~!m2!~_~' (Figures 52 and 53) shows a 
reenterable set of coding (SUBT~SKR) that 
is attached three times as three 
independent subtasks. In this example, 
100-tyte tape input records, blocked four 
logical records to a physical record, are 
used to update 100-byte disk records. The 
disk record address is always located in 
the first 8 bytes of each logical record. 
Each subtask updates its record 
indepenjently of the other subtasks. For 
cptirrum throughput, the number of subtasks 
that should be ittached depends upon record 
sizes, main storage availability, subtask 
availability, and the amount of processing 
to be performed. 
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Attach 
Subtask I 

Attach 
Subtask 2 

Figure 50. 

Set Ab. Term. 
Routine Linkage 

Post ECB 
Indicating 
Subtask I Cantro I 
Cards Read 

Tape (SYS004) 
to Printer 
(SYSOOS) 
Processing 

Tape (SYS006) 
to Printer 
(SYSOO7) 
Processing 

Flowchart for Example 1 
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IBM IBM Syo1.m:360 Auamlllar CodiD; Farm 

PlOGIAM Example 1 
PUNC .... ING leo".", L I I I :-aCjf 1 Of 4 
..... STOu(TIONS I PUf'olC'" I i I I I C"'OllEeno N\J¥lE1 

rtQGU.MMER 001.1£ 

~rA TfAA£ ",1 
1"-,,,,'.(0"01"· - 8 10 

Ope.eliOl' 

" 20 ~~ 30 '" " 50 " 
C_ .... Q ... '\C. 

16 " 60 ., 
" eo 

MA IN TA SiK ST ART 10 480 I I i I 1 

1 BA LR 2.0 : ! I i i I 
US ING *1. i2 I i I i , : i i ' I ' 

I i : ; 

i I 
: I I i I i I 

AT TA C H 1 AT TA CH SU BT AS K 1 • SA VE "S AV E 1 • E C B~- TP 1 E CB I I i 1 , i ~ , : 
L T R 1. 1 I I I Control p..d to .. _ If..;. , not i : I , ! , i I I I i 

BNM AT TA C H 2 I -""L If..;. , ".g..iYe. Mit until , : I J i I 1 I I I 

~A liT ( 11 I 
, 

I I 1 
I , auporvloor """" .... I .. _ ECB. ' I I 1 

I I I i I I : i i 
- B I AT TA C H 1 I 

i I I i i i 

AT TA CH2 AT TA CH SU BT ~S K2. SA VE = SiA VE 2. EC B" TiP,2 .E C B I 1 11 : ! I I 
1 

I L : i 

L T R 1 • 1 . ~ ; i ! i s.m..n.:h-. i I , I I i11
' 

1 BNM i ~A I T 1 I i' 1 , ! ' i I L I I i i , ., 
: ! ~ : i 

WA ITi (1 I ! ! I i I -,-J! ]' Ii! 1 i 1 
I B' AT TA C H2 I I I 1 ! 

~A IT 1 , W.A liT! TP 1 E CB i I I i W.for_~on_h_._thefl_ 1 I I: : ; 
CL o SIE TA P E 1 • P R IN T,1 ! ! 1 

for __ .ond~ 

i : I i I 

~AII T TP 2 EIC B , I I I j i i i i ; 

CL O.S E TA P E 2. PR IN T2 I j' I! j ! I ! I ! ! : I I 
EOJ 1 : i i I I 1 I : 

su BT AS K 1 BA LR 2.0 Ii i Uto..;. 2 •• t>a...;. for __ • 
1 : J I : 

us ING * .2 i ! Ii ! I I ! i I 

ST XIT AB .A B TiE RiM 1 • AB 1 S AVIE A I I Sat AB .... lnatIon 11nk_ I i 
lOp EN TA P'E 1 PR IN T 1 II i 
PO ST RE AD E C B , : I 

Figure 51. Example 1 (Part 1 of 4) 
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.. OGlt.... Example 1 "-""'CMING I GI'PHJ( I I I P'G< 2 Of 4 
INSftuCTlONS I PUNCH I I I I CAlf) (UC'IO NUMlfI 

PlOGlAAANE.1t DATE. 

STArEMfNT 
~if,c.";"-

"'- Op'rol;OrI ~~ 
C_ -. I . 10 " 16 20 30 " PO " 50 " .. ., 

" " 10 

LA 13 • T M1 SA VEA Load..;. 13 with '- module __ ond_ 

,-cM18. I 
LA 1 3. P~ 1 S AV EA Load..;. 13 with pri .... module __ ond_ 

prin_cM18. I I 
I 

TA PE 1 E OF DE TA CH Notilthatoctu8l~lIlnthla....sact.an~ 

SU BT AS K2 BA L RI 2 • 0 ! ! I i i l I 

US ING *'. ,2 I i 
1 ! 

i WA I TiM RE AD EC B. TP 1 E CB W-'t for .. _ 1 to raad I1Icontrol_ or AB 

OP EN TA PE 2. P R IN T2 I twrnInatIon. In eItItar condition. raad .. _ 2 

: . ' control_lIonSYSIPT . 

LA 1 3 • T M2 SA VEA i 1 
I 

I LiA i 1 3 • 'P M 2;S AV EA 
, 

, I I I 
, i j 

TA PE 2 E OIF DET A'C H I ! 

AB TE RiM 1 TMl I RE AD EC B+ 2. X: 810 • 1' .. I .. _' ...... _raad ......... _,. I 

BO CA NT AS K 1 ! 
0_ *Ip .. _ , control ...... on SYSIPT 1 

i ondthan ........ ! 
CA NT AS K1 CA NC EL i 
TA P E!1, DT FMT o ElvIA D~ R'" SV $10 04. 10 AR EA 1 i- TA PE 1 A ,1 • 'I OA RE A2 -T APE 1~ 2. I X 

10 RE G= ( 1 2 I • B LK S I ZE - 1 21 • Elo FIA DO R -IT AP E 1 Ep F. FIIIL AB L- ST p. i X~ 

: RE WI NO -U NL OA D. RP ON LV -V E SI : : I I I I 

I i : ! i I I , I i 

1 ! 

Fiqure 51. Example 1 (Part 2 of 4) 
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IBM 
NOGUM Example 1 

~"ING I GLUMIC I I J 'AGf 3014 
-.......... "' ... 

IHUIUCTtOJItoI! 1 ....eM 1 1 1 I ....... "f~nou_ 
fIIOGUMMlI DAU 

5TA'[MlNt - 0,..-'_ ~ c-. ,. 
" 16 '" 

,. 
" .. " 1O " .. lS 

TA,P,E,21 I OIT,F M T °IEjVjAO OR -'S V SIOI018 • IIOIAIR1ElAil'-ITAPE21A11.10!AREA2-TAPE2A2. 1 ! 

iJ I I i : i I RiO!otN'L V'· VE S .' IIOIR EG .11 1112' ) " B'L !KS I JZIE • l' 2'1'. E OF AO OR -ITiA PE 2 EjolF • ! ! I 
, I I 

J I F,'I!LA BL ·S TO • R EIw IN p. UN LO ~D I J I 
I NIT IM/oo R'DOIN LV ·'V E S • ,R EjA 0- FO R'~ AA D. TV P F L E - I N'P UT i I 

P R IN Ti, DT FiPIR DE V~ o DiA· SV SO Oi5. 110 AR EA , . PA lJA 1, II 01A AE A2 • P A' A21. !I OA EG - ( , , ) . 
i I I I I AD OiN'L VI-IV ES I J ! i I 

P R IN T2 DT FP,R DE viA DDR • S VS o Oi7 .L.[I biAlA,E A,' • PIA 21A , I. II OA AE A2 • P R2 A21, II OR EGI- { , , ,! " 

i i i i I ill R\Dlo'N Lvi· VE S. 
r- i I 

PiRI~OiD I lOlA RE !Ai2 '·1" ES ,R DO N L V· VES i 

TA P E 1 A' Dic' 
I 

\ CiLL 1 2 , , I/O_forOT" .. ! 

TA PE , A 2 DC 
, C L , 2 , , : 

TA PE 2AI' D,C J C Li' 2 , , i I 
, : 

T!A PE 2 Al2 D!e C!.! 1,211 ' I , I , I I , I 1 I I ! I , 
pIRI1 A 1! I lole l C '-" 2 ., , 

" I 

P R lA 21 Dcl I C L , 2!' , ! 

P R 2Al Dcl C L 1 2 , , 'J j i 
PR 2A2 Dci CL 1 2 1 ' i 

OS 00 i I 

TM lS AV EA DC CL 72' 
T ..... ptlntermodu .. __ 

TM 2S AV EA DC r.L 72' 

P~ , S AI\' EA DC I'L 72' 

plM 2S AV EA / DC CL 72' 

AB 1 S AV E,Q DC CL 72' 
..... 1Aa ____ 

SA VEl DC C' TP ST AS K 1 ' 
__ ~_ .. __ for ...... , .. 2. 

Figure 51. Example 1 (Part 3 of 4) 
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Figure 51. Example 1 (Part 4 of 4) 
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Initialize Regs. 
and 
Attach Subtask I 

Initialize Regs 
and 
Attach Subtask 2 

Figure 52. 

Initialize Regs. 
and 
Attach' Subtask 3 

Free the Track 
Being Held 

Flowchart for Example 2 

YES Problem Progrom 
Processing 

YES Problem Progral'1 
Processing 
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.,OGIIAM Example 2 1 Of 5 
.... 0 El£CTRO NUMIU 

I 
~----------------------~~----------~~------------------~---------------, ! 
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1 \ 

i I j : 
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i i 

Iii I· i U18! IINiG • i. i2l I ill I iii i ! i :. !! i ! I I j I I I i I I i j 
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111'11 GIETli 810IF i ILEIII!. III II !I [! il~.~'~.~1 II !I!! 
iii I!' iLIA! ii' 113.i81RiDo!N'LI~ II I ! I III i s.t .... ,3-10wlthmodulo I III I 
! i I I :: L IA •• l' 2 • 18 1 F: I L E J! iIi I -- ... fllonlmt, ERRBYTE, 1 Iii i i 

I I' I L[A I I 1 1 • 8 1 EI R R B Y I I I I I I j .! I end 1/0 - for IUbtMk 1. 1 1 1: I 
i! i: LiA : i 1 0 • 8 1 AiR E A I! I I : J I! I 1 I I i I I iii 

i i!'! ,..!vci! TRRE F 1!1 a). 0 (191) 'I I i I : I I ·MOV'dlolc ........ __ toSEEKADR,bucket i [I 

i' I.T 1 , i 1 ! I I I i C;;.1==~tv-..:T~::iq~l I I I I 

slNM 8UC CE 88 1 I ! not ~ If .... 1 nogotM, I I ! I 
, 

WA 1 T ( 1 ) 1 ....tt untn .. porvllor poc\I I I ! 
B ATIT AC H 8 1 I ....- ... ECB I I i 

8U CC E8 8 1 WA I Tl 821E CB i S- prococIure for a.bIaIk 1 end 2. 

... 
GET 80 F I L E 1 I i 
LA ! 13 .8 2 R DO NLY . I ! I 
LA I 12 .8 2 F ILE i I I 

LA 1 1 .8 2 E RR sy I I ! 

LA 10 .8 2A REA 1 I I 

luvc TR RE F2 ( a I .0 ( 9 ) I ...... dIok ........ 1dch.1D SEEKADR bucket 

Figure 53. Example 2 (Part 1 of 5) 
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Figure 53. Example 2 (Part 2 of 5) 
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Figure 53. Example 2 (Part 3 of 5) 
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Figure 53. Example 2 (Part 4 of 5) 
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Records can be transferred to or from an 
input/output device by issuing physical 
laCS macro instructions. These 
instructions relate directly to the 
physical laCS routines and are distinct 
from logical laCS routines. See ~QY~!£~1 
!oc~Y~~Qg!£~1-±Q£§· 

The user must provide any of the 
functions that are required for a Froblern 
program such as blocking or deblocking 
records, performing programmed wrong-length 
record checks, testing (the CCB) fer 
certain errors, switching I/O areas when 
two areas are used, and setting up channel 
command words (CCW). He must also 
recognize and bypass checkpoint records if 
they are interspersed with data records on 
an input tape. 

Physical IOCS routines control the 
transfer of data to or from the external 
device. These routines are: 

• Start I/O 

• I/O Interrupt 

• Channel Scheduler 

• Device Error 

Thus, physical IOCS macro instructions 
provide the user with the ca~ability of 
obtaining data and performing non data 
operations in I/O devices, with exactly the 
CCws that he requests. For example" if he 
is handling only physical records, he does 
not need the logical ICCS routines for 
blocking and deblocking logical records. 

Three macro instructions are available 
to the programmer for direct co~munication 
with physical IOCS: CCB (command control 
block) I' EXCP (execute channel program), and 
WAIT. Whenever physical laCS macro 
instructions are used, the prograrrrrer must 
construct the channel command words (CCW) 
for inputloutput operations. He uses the 
assembler instruction ccw statement to do 
this. The CCW instruction is described in 
Rrin£!Ele~2f_Q~!~~lQn which is listed on 
the front cover. 

Macros normally used with files that are 
processed by logical laCS are necessary 
when standard DASD or magnetic tape labels 
are processed, or when DASD file protect is 
present. The OTFPH, OPEN(R), CLOSE(R), 
LBRET, FEOV, and SEOV macros can be used in 

Physical loes (PIOeS) 

this processing. See DTFPH Macro. The 
OPEN and the OTFPH macros are-also 
necessary when a 2311 or 2314 is used as a 
checkpoint file. 

r---------T---T---------------------------, 
I Name lap 10perand I 
.---------+---+---------------------------~ 
IblocknameICCBISYSnnn,command-list-name I 
I I I [,X'nnnn'] [,sense address] I L _________ ~ ___ ~ ___________________________ J 

A CCB (command control block) macro 
instruction must. be specified in the 
problem program for each IIO device that is 
controlled by physical laCS macro 
instructions. The first 16 bytes of all 
the generated orF tal:les, except DTFOR and 
DTFSR (optical reader), contain the CCB. 
For optical reader macros, the CCB begins 
at filename+24 which includes the OTFPH. 
This block (see Figure 54) is necessary to 
communicate information to physical laCS so 
that it can perform desired operations (for 
exam~le, notify ~he problem program of 
printer channel 9). The command control 
clock also receives status information 
after an operation and makes this available 
to the prol:lem program. The user should 
ensure proper boundary alignment of the CCB 
if this is necessary for his program. 

Elockname: The CCB instruction must be 
Iabele~1blockname) with a symbolIc-name. 
This name can be used as the operand in the 
E4CP and WAIT macro instructions that refer 
to the command control block. 

2YSnn~: Two operands are required in this 
CCB rracro instruction. The first operand 
specifies the symbolic unit (SYSnnn) for 
the actual IIO unit with which this control 
l:lock is associated. A list of symbolic 
units applying to CCB can be found in the 
2~£2Iic Uni~_~Q9!~~~ section. The 
actual I/O unit can l:e assigned to the 
symbolic unit by a job control ASSGN 
statement. 

£~mand=list-n~~~: The second operand 
(command-list-name) specifies the symbolic 
name of the first CCW used with a CCB. 
This name rrust be the same as the name 
specified in the assembler CCW statement 
that constructs the channel command word. 
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X'nnnn': A hexadecimal value sets the CCB 
user option bits. Column 5 of Figure 55 
gives the value used to set a user option 
bit ON. If more than one bit must be set, 
the sum of the values is used. For 
example, to set user option bits 3, 5, and 
6 of byte 2 ON, X'1600' is used. 

(X'1600'=X'1000' + X'0400' + X'0200') 

It is possible for the macro to set ON 
any of the bits in bytes 2 or 3, but 
normally, the user need not be concerned 
with setting the remaining bits ON. 

Sense Address: This operand, when 
supplied, indicates user error recovery 
(see Figure 55 byte 2, bit 7) and generates 
a CCW for reading sense information as the 
last field of the CCB. The name field 
(sense address) of the area that the user 
supplies must have a length attribute 
assigned of at least one byte. Physical 
IOCS uses this length attribute in the CCW 
to determine the number of bytes of sense 
information the user desires. 

CCB Format 

From the specifications in this CCB 
instruction, the macro sets up a 16-byte or 
24-byte field (Figure 54) as follows: 

0-1 

Contents 

After a record is transferred, IOCS 
places the residual count from the 
CSW in these two bytes. By 
subtracting the residual count from 
the original count in the CCw, the 
problem program can determine the 
length of the record that was 
transferred. This residual count 
is set at zero for negative values. 

2-3 The next two bytes are for 
transmission of information between 
physical loes and the problem 
program. The problem program can 
test any bit in bytes 2 and 3, 
using the mask given in column 6 of 
Figure 55. More than one bit can 
be tested by the hexadecimal sum of 
the test values. 

All bits are set at 0 (OFF) when 
the problem program is assembled 
unless the third parameter is 
specified. If the third parameter 
is specified, it is assembled into 
these two bytes. The user may turn 
on bits 5 and 7 in byte 3 and bits 
3 through 7 in byte 2. During 
execution, each bit may be set at 1 
(ON) by the problem program or by a 
condition detected by physical 
IOCS. Any bits that can be turned 
ON by physical loes during program 
execution are reset to zero by 
PlOCS the next time an EXCP macro 
using the same CCB is executed. 
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'-5 

6-1 

8-11 

12 

13-15 

16-23 

Figure 55 shows the condition 
indicated by the setting of each 
bit. 

These two bytes are the status 
bytes of the CSW. If device end 
posting is requested (byte 2, bit 
5), device end status is ORed in. 
Byte 4 is set to X'OO' at EXCP 
time. 

Note: For nonteleprocessing 
deVIces, a progr~controlled 
interruption (PCI) is ignored by 
the Channel Scheduler. 

These two bytes are a h exa dec !mal 
representation of the symbolic unit 
for the I/O devices, as specified 
in the first operand of this CCB. 

These four bytes contain the 
address of the CCW (or first 
address of a chain of CCWs) 
associated with this CCB and 
specified symbolically in the 
second operand. 

This byte must not be modified by 
the user. 

These bytes contain the address of 
the CCW in the CSW stored at 
channel end interrupt for this I/O 
operation. 

~: Bytes 13-15 contain the 
address of the channel appendage 
routine when bit X'40' is set in 
byte 12. 

These bytes are allotted only when 
the sense address operand is 
supplied in the CCB macro. They 
contain the CCW for returning sense 
information to the pr.oblem program. 

EXCP Macro 

r-----,.-----,.------------------, 
I MaIlle I Operation I Operand I 
I---+----+--------------t 
I [name] IEXCP l{blOCkname} I 
I I I (1) I L--____ L----___ ~ ___________________ J 

The EXCP (exec;ute channel program) macro 
instruction requests physical Ioes to start 
an input/output operation for a particular 
I/O device. The bloekname of the CCB 
established for the device is the only 
operand required in this instruction. 
Bloemame can be specified as a symbol or 
in re9ister Rotation. 

Physical IOCS determines the device fram 
the command control block specified by 
blockname, and places the command control 
block (CCB) in a queue of such CCBs for 
this device. If the channel and device are 
available, the channel program is started 
and program control is returned to the 
problem program. I/O interruptions are 
used to process I/O completion and to start 
I/O for requests if the channel or device 
was busy at EXCP time. 

WAIT Macro 

r----~-------T-------- ---, 
IName I Operation I Operand I 
.---+------+------ ---------1 
I [name] I WAIT I {blOCkname } I 
I I I (1) I L---_-L _______ ,__ I 

This macr~ instruction is issued whenever 
the program requires that an I/O operation 
(started by an EXCP instruction), be 
completed before execution of the problem 
program continues. For example, 
transferring data (a phySical record) 
main storage must be completed before 
can be added or moved to another area 
main storage, or otherwise processed. 

to 
data 
of 

When 
the WAIT instruction is executed in a 
batched job environment, processing is 
suspended until the traffic bit (byte 2, 
bit 0) of the related CCB is turned ON. 
Then, programming automatically continues 
and the data can be processed. In a 
multiprogramming environment, the 
supervisor gives control to another program 
until the traffic bit is set ON. 

The blockname (as a symbol or in 
register notation) of the CCB established 
for the I/O device is the only operand 
required in this instruction. This is also 
the same name as that specified in the EXCP 
instruction for the device. 

Physical loes Considerations 

ALTERNATE TAPE SWITCHING 

Alternate tape driYes cannot be used on 
input processed by PIOCS. On output, 
automatic alternate switching can be 
accomplished by the DTFPH and FEOV macro 
instructions. FEOV writes the standard 
trailer labels, and any user-trailer labels 
(if DTFPH LABADDR is specified). When the 
Dew volume is mounted and ready for 
writing, loes writes the standard header 
labels, and the user-standard header 
labels, if any. 
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Condition Indicated On Values Mask for 

Byte Bit for Third Test Under 
1 (ON) o (OFF) Operand in Mask 

CCB Macro Instruction 

2 0 Traffic Bit (WAIT). I I/O Completed. Normally set 
I 

I/O requested and not 
I I 

X'80' 

I I at Channel End. Set at Device completed. 
End if bit 5 is ON . 

1 End of File on System Input. /* or /& on SYSRDR or SYSIPT . X'40' 
Byte 4, Unit Exception Bit is 

I 
I also ON. 

3211 UCSB Parity Check (line complete) Yes I No I I 

2 Unrecoverable I/O Error I/O error passed bock due to No program or operator X'20' 
program option or operator option error was passed 
option. bock. 

3 1 
~~c~p~ U~~e~overable I/O Error Return to user after physical Operator Option: X'I000' X'10' 
\tslt L IS UN) I 10CS attempts to correct I/O I Dependent on the Error 

error .J. 

4 1 2671 data check. Operator Options: Operator Option: X '0800' X'08' 
Ignore, Retry, or Cancel. Retry or Cancel. 

1017/1018 data checks. Ignore or Cancel. Cancel. 
Return any DASD data checks. Return to user. 

51 Post at Device End. Device End condition is pasted; Device End conditions are X '0400' X'04' 
that is, byte 2, bit 0 and byte not posted. Traffic bit is 
3, bits 2 and 6 set at Device set at Channel End. 
End. Also byte 4, bit 5 is set. 

6
1 Return: Uncorrectable tope read data Return to user after physical Operator Option: X'0200' X'02' 

check (2400-series, 3420, or 2495); 1018 10CS attempts to correct 3211, Ignore or Cancel for tapes, 
data check; 2540 or 2520 punch equip- tope, or DASO error. Return punches, or paper tape 
ment check; DASD read or verify dota to user when 1018 data check. 4 punch (1018). Retry a 
check; 3211 passback requested. cancel for DASD. 
(Data checks on c ;)unt not returned.) 

7 1 User Error Routine User handles error recovery.3 A physical 10CS error X'OI00' X'OI' 
routine is used unless the 
CCB sense address operand 
is specified • The latter re-
quires user error recovery. 

3 0 Data check in DASD count Field. Yes-Byte 3, bit 3 is OFF; No X'80' 
Byte 2, bit 2 is ON. 

Data check - 1285, 1287, or 1288. Yes No 
MICR - SCU not operational. Yes No 
3211 Print Check (equipment check). Yes No 

1 DASD Track overrun. Yes No X'40' 
1017 broken tape . Yes No 
Keyboard correction 1285 or 1287 in Yes No 
Journal Tape Mode. 
3211 print quali"ty error (equipment Yes No 
check). 
MICR intervention required. Yes No 

.-

2 End of DASD Cylinder. Yes No X'20' 
Hopper Empty 1287/1288 Document Yes No 
Mode. 
MICR -1255/1259/1270/1275/1~12/ Document feeding stopped. No 

1419, disengage. 
-1275/14190, I/O error in Channel data check or 

external interrupt routine. Busout check. 
3211 line position errar. 5 Yes No 

Fiqure 55. conditions Indicated by CCB Bytes 2 and 3 (Part 1 of 2) 
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Condition Indicated On Values Mask for 
for Third Test Under 

Byte Bit 
1 (ON) o (OFF) Operand in Mask 

CCB Macro Instruction 

3 3 T ape read data check (2400 - ser ies or Operation was unsuccessful. No X'10' 
2495); 2540 or 2520 punch equipment Byte 2, bit 2 is also ON. 
check; or any DASD data check. Byte 3, bit 0 is OFF. 
1017/1018 data check. Yes No 
1285, 1287, or 1288 equipment check. Yes No 
3211 data check (print check) • Yes No 

4 Questionable Condition. Card: Unusual command X'08' 
sequence (2540). DASD: 
No record found. 

Nonrecovery 1285/1287/1288: Document 
jam or torn tape. 

UCSB parity check (command retry). Yes No 

5' No record found condition Retry command if no reco~d Set the questionable X '0004' X'04' 
found condition occurs (disk). condition bit ON and 

return to user. 

6 Verify error for DASD or Carriage Yes. (Set ON when Channel 9 No X'02' 
Channel 9 overflow is reached only if Byte 2, bit 5 

is ON). 
1287 document mode -late stacker Yes No 
select. 
1288 End - of - Page (EOP). Yes No 

7' Command Chain Retry Retry begins at last CCW Retry begins at first CCW X'OOOl' X'Ol' 
executed. of channel program. 

1 User Option Bits. Set in CCB macro. Physical 10CS sets the other bits OFF at EXCP time and ON when the condition specified occurs. 
2 I/O program check, command reject, or tape equipment check always terminates the program. 
3 For System/360, the user must handle all error or exceptional conditions except Channel Control Check, Interface Control Check, 

I/O Program Check, and I/O Protection Check. For System/370, the user may handle Channel Control Checks and Interface Control 
Checks. The occurrence of a channel data check, unit check, or chaining check causes a byte 2, bit X'20' of the CCB to turn on, 
and completion posting and dequeuing to occur. I/O program and protection checks always cause program termination. Incorrect 
length and unit exception are treated as normal conditions (posted with completion). Also, the user must request device end pasting 
(CCB byte 2, bit X '04') in order to obtain errors after channel end • 

.. Error correction feature for 1018 is not supported by physicallOCS. When a 1018 data check occurs and CCB byte 2, bit X'02' is on, 
control returns directly to the user with CCB byte 3, bit X '10' turned on. 

S A line position error can occur as a result of an equipment check, data check, or FCB parity check. 

Figure 55. Conditions Indicated by CCB Bytes 2 and 3 (Part 2 of 2) 

BYPASSING EMBEDDED CHECKPOINT RECORDS ON 
~ 

The checkpoint information saved is written 
as a set of magnetic tape records: a 
20-byte header record, as many core-image 
records as required to save the necessary 
parts of core, and a 20-byte"trailer record 
identical to the header. The format of the 
header and trailer record is: 

0-11 

12-13 

14-15 

Contents 

/// CHKPT // 

The number, in binary, of core 
image records following the header. 

The total number, in unpacked 
decimal, of records following the 
header. 

16-19 The serial number of the 
checkpoint. 

If checkpoint sets are embedded in a 
file being read with physical IOCS, they 
must be recognized and bypassed. For any 
mode on an input tape, checkpoint sets may 
be identified by the first 12 bytes of the 
header or trailer records. When reading 
backwards, the checkpoint header occupies 
the 20 low-order bytes of the input area. 

When bypassing checkpoint sets, three 
methods are possible: 

1. Go into a read loop (forward or 
backward) until the checkpoint trai·ler 
(header if backward) is encountered. 

2. Extract the count from bytes 12-13 of 
the header (or trailer if backwards), 
add 2 to this, and forward space (or 
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backspace) that number of records. 
Read commands could also be used. 

3. Extract bytes 14-15 of the header (or 
trailer if backwards), pack and 
convert the field to binary, and 
forward space (or backspace) that 
number of records. Read commands 
could also be used. 

When bypassing checkpoint sets ,on 
7-track tapes in I::r:'.;tnslate mode. only 
method 3 can be used and only forward space 
(or backspace) re~ord commands (not reads) 
can be used. Reads would create data 
checks. 

CCW ROUTINE CONSIDERATIONS 

Printer-Keyboard Buffering 

If the console buffering option is 
specified at system generation time and the 
printer-keyboard is assigned to SYSLOG, 
physical IOCS can increase throughput on 
each actual output record not exceeding 80 
characters. This increase in throughput is 
the res.ult of starting the output I/O 
command and returning to the problem 
program before the output is complete. 
Regardless of whether output records are 
buffered (queued on an I/O completion 
basis) or not, they are always printed in a 
first-in first-out (FIFO) order. 

Console buffering is performed on output 
only when the following conditions are 
maintained. 

1. The actual record to be written does 
not exceed 80 characters. 

2. Data or command chaining is not 
performed. 

3. The CCB associated with this operation 
does ~ indicate the acceptance of 
unrecoverable I/O errors, posting at 
device end, or user error routines 
(that is, CCB byte 2 bits 3, 5, and 7 
posted respectively). 

4. The CCB does not request sense 
information (CCB byte 12 bit 2). 

Command Chaining Retry 

If the user generates his system to support 
command chaining retry, he can use this 
option for his physical loeS channel 
programs by setting CCB bit 7, byte 3 ON. 
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If this bit is ON and an error involving 
retry occurs, the retry begins with the 
last ccw executed. If the bit is OFF, the 
entire Ghannel program is reexecuted. 

If a command chain is broken by a 
condition (such as wrong-length record or 
unit exception) that does not result in 
device error recovery by physical IOCS, the 
user can determine the address of the last 
ccw executed and, if necessary, restart at 
that point. To ontain the address of the 
last ccw executed, subtract 8 from the 
address stored in bytes 13-15 of the CCB. 

When the command chaining retry bit is 
ON, the user must move the address of the 
first CCW in the channel program to bytes 
9-11 of the CCB before each EXCP issued. 
This ensures that the correct address is 
there, because physical IOCS modifies thi.s 
field when retrying after an I/O error and 
never restores it to the original value. 

The command chaining retry bit should 
not be used to read multiple records from 
SYSIPT or SYSRDR. The bit should never be 
ON for DASD channel programs. If command 
chaining, or data chaining, is employed on 
an IBM 2495 Tape Cartridge Reader, the 
problem programmer must specify command 
chaining retry at system generation time 
and in the CCB. 

Note: A chain is broken by a 1403 
printer after sensing channel 9 or 12. 
In such cases, the problem program, must 
determine if the entire chain was 
printed. 

Channel Command WOrd 

The format of the Channel Command Word is: 

0-7 

8-31 

32 

33 

Contents 

Command code. 

Data address. 

The address portion of next CCW is 
used. 

Command code and data address of 
next CCW is used. 

34 Suppresses incorrect length. 

35 Suppresses transfer of information 
to main storage. 

36 Program control interrupt. 

48-63 Byte count. 



When using data chaining, each CCW sh~uld 
contain the command code of the oferation 
being executed to ensure proper 1/0 error 
recovery. If the CCws were forroed by laCS, 
they contain this code autom~tically. 
Because recovery frequently defends on the 
comreand being executed, the command in the 
last CCW executed is often exarrined. See 
f2~~~~9_fh~!D!D9_gg~!y· . 

The user must begin his DASD channel 
programs Nith a full seek (command code 
X'01') and if embejjed seeks are used, they 
must also be full seeks. 

If embedded seeks are used, a frogram 
can never run under DASD file frotection 
(system generation opticin DASDFP) nor can 
it take full advantage of the seek 
separation feature (system generation 
option SKSEP). with DASD file protection, 
an embedded seek causes cancellation of the 
errant program (see ~AS~_~!lg_~ro~~~~~2~ 
for more information). 

The seek separation feature initiates a 
seek and separates it from the channel 
command chain. In this manner, the channel 
is available for other input or output 
operations on the same channel. This 
feature, however, applies only to the first 
seek in the channel command chain. 

When executing a channel program (~igure 
56), the supervisor sets uf three commands 
in the channel program that it builds: a 

t 

r-------~SIO ------, 
I 
I 
I 
I 

I SEEK ~ ____ J 
Set File Mask 
TIC ------, 

I I 
Supervisor I I 

seek that is ijentical to the user's seek, 
a set file mask that prevents any other 07 
seeks froIT' bein~ executed, and a transfer 
in channel (TIC) that transfers control to 
the corr~and following the user's seek. 

DTFPH Macro 

When physical laCS macro instructions 
(EXCP, WAIT, etc) are used in a program, 
DASD or tape files with §~~~9~!9_1~Q~1~ 
need to be defined by DTFPH entries (DTF 
for a file handled by E~Y§~£~l laCS). 
DTFPH must also ~e used for a checkpoint 
file on a 2311, 2314, or 2319. 

~h~~~E2i~~_~~1~_Q~_~_£~11_Q!_£~!~: 
following farameters can be used: 

CCWADDR=name 
DEVADDR=SYSnnn 
DEVICE=2311 or 2314 
LABADDR=name 
MOUNTED=SIN:;LE 
TYPEFLE=OUTPUT 
XTNTXI'I=name 

optional 
optional 
required 
optional 
required 
required 
does not apply 

The 

If a DASD or tafe file with standard 
volume and file labels is processed, a 
DTFPH header card and detail cards may be 
used (Figure 51). This indicates to laCS 
that labels are to be read and checked (on 
input) or written (on output). The header 
card is punched with DTFPH in the operation 
field and the symbolic name of the file in 
the name field. The symtolic name may be 
seven characters long. 

Channel frogram set up 
by the Supervisor to 
protect the DASD jevice. 

-------------+--------------------+-------------------------------------
Problem I I 
Program l--CCB~-, I 

I EXCP--J I 

~ t 
I 

SEEK I 
SEARCH ID~------_J 
TIC *-8 
Write Count, Key and Data 

Channel program written 
by the user. 

Figure 56. Channel Programming a File Protected DASD 
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IBM 11M Systom 360 Awum .... r Co,"'" Form 

I I ! I I I ! I"G'-" 

I ; I I: I I I I I I L I 1 
Roq'd, X Ix X X X ~x ,x! OIT!Flp H l_of_'iIeWi,hlt __ ,orDASO'ile, I I ' ,! I 1 I !! Iii ! : : ! ! ! I ; X : I ! II i I Roq'd, 

! 
\ X ! I ' iii, L _1 __ '-' __ '_ I ~:~p,E!F~i~=xxxxxlx, Ll!i UNPUT or OUTPUTJ 5c>eci'ios type 0' ,'ile:. 11\ ! 

Op,'1 ' ALS e I jl =IV E 81, i I : I ASClifileproc"neilroquired. iii i t I : ! X -I i : f[ 1- Opt'1 

: I : i ! I X ! I I I I 

I: X \ ! ! I ! ' 
; I i X : iii I I I

I I II I'll eJew)Aloo!R=,xxx:xlxixixx!,i JlCCBge_stedbyDTFPHiitobe_1 i I ill 

DIE Vjlle E I" X ix X xi, i i : (TAPE, 2311. 2314. or 23211 lIomi,tted. ~A~ ~t~+;-+I-iI-+-_---..-+---+-+--+-r-+--r--t~t-+--+-+~-4-+-+--i 
u'E'ViAlo uiH = S'Y :!i,xix,x:, : i $vmbolicuni,roquiredonly_notP""'idedonon •• _'ata,oment, 

I 
~ 

X ! i: 
X , I! 

I 

H!O:R'IIN FIO,= viE 8 1,' ' I, iPrin,ho-.l_infor_,ion, ' ! 
l;AIBAloOiR='xx x,x;x:X\X x,, IRou'i""o_orbu~du_~I_ ~ 'i [: 

; I MIOUNIT EiO= X X xixix;x" : I (ALLorSINGLEI R_ired'orDASD'ileaonly, 
I , I ' 

L I 

Ii, : I! X[TN T~X I 'T i= X X X IX:X Ix Ix xli JI .. tontconll .. tobe~, DASDonly. ! :; I 

I X 

! ! 

! 11 
I: I , I! 

I 
, 

1 : 1 I I 

: [ : . I 

I ! I ! ! 1\ 
, I : ~ I ! : I I ' • 1\ 
, I , 

I i I , 

I ! I I i 
i I , i I I ; ,-

J • I i i ' I I I I :1 1 II ,1 
I I I I 1 I 1 II II 

• H ..... IfId..,h detail cwd •• xcept the .... one in uch lit. mult n.,.. continuMion PUnch in column 12. AIIO. 
__ donoil cord, •• cop' the ... one, _ contBin a comma _ely oI!,or the __ , 5pKe iI_ tor 'ho 

::.-':C:o~.:::-'='::':::= :bI:;::CS' tho comma should be"- - _i"",y, In the 

Figure 51. DTFPH Macro 

i· 

! 

r-----------------------------------------, 
I ASCII=YES I l _________________________________________ J 

This operand is required to process ASCII 
tape files. If this operand is omitted, 
EBCDIC file processing is assuroed. 

r-----------------------------------------, 
I CCWADDR=name I L _________________________________________ J 

This operand allows the user to use the CCB 
generated within the first 16 bytes of the 
DTFPH table. CCWADDR specifies the 
symbolic name of the first CCW used with 
the CCB generated within the DTFPH macro. 
This name must be the same as the name 
specified in the assembler ccw statement 
that constructs the channel command word. 

If this parameter is omitted, the 
location counter value of the CCB-CCW table 
address constant is substituted for the CCW 
address. 
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: ! I I 
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! I 

L ! 1 L ! 11 r J I I : I ! i I Ii I t i J 
1 1 t I I I III II I I ! I 

t G_ ....... 2-12._itt8nin_.-;tor .. ampIO. (121. 

r-----------------------------------------, 
IDEVICE={TAPEI23111231 4 12321} I l _________________________________________ J 

If the file is contained on DASD, enter the 
proper identification: 2311, 2314, or 
2321; TAPE applies to any 3420 or 
2400-series tape unit, and is the only 
valid entry in this operand for ASCII 
files. 

~Q!~: Specify 2314 for 2319. 

r-----------------------------------------, 
I DEVADDR=SYSxxx I L ____________________________________ ~ ____ J 

This operand must specify the symbolic unit 
(SYSxxx) associated with the file if an 
extent statement symtolic unit is ,not 
provided. If an extent statement symbolic 
unit is provided, its specification 
overrides a DEVADDR specification. This 
specification, or symbolic unit, represents 
an actual I/O address. and is used in the 
job control ASSGN statement to assign the 
actual I/O device address to this file. 

For a list of symbolic units applying to 
DTFPH, see §l!!!!2Qli£_un.!!~.Qdr~§.§~~. The 

I 



only symbolic unit in that section that is 
not applicable is SYSLOG. 

If SYSLST or SYSPCH are used as output 
tape units and alternate tape switching is 
desired upon detecting a reflective spot. 
the SEOV macro instruction must be used. 
(See SEOV Macro.) When processing ASCII 
tape files. the only valid specification is 
a programmer logical unit (that is SYSnnn). 

r-----------------------------------------, 
I HDRINFO=YFS I L _________________________________________ J 

This operand, causes IOCS to 'print standard 
header label information (fields 3-10) on 
SYSLOG each time a standard label file is 
opened. Likewise, the filename. symbolic 
unit. and device address are printed each 
time an end-of-yolume condition is 
detected. If HDRINFO=YES is omitted, no 
header or end-of-volume information is 
printed. 

r-----------------------------------------, 
I LABADDR=name I L _________________________________________ J 

The user may require one or more DASD or 
tape labels in addition to the standard 
file labels. If so, he must include his 
own routine to check (on input) or build 
(on output) the user label(s). The 
symbolic name of the user's routine is 
specified in this entry. loeS branches to 
this routine after the standard label is 
processed. 

LABADDR may be included to specify a 
user routine for user header or trailer 
labels as follows: 

• DASD input or output file: header 
labels only 

• Tape input or output file: header and 
trailer labels 

Thus. if LABADDR is specified for the 
file, user header labels can be processed 
for an input/output DASD or tape file" and 
user trailer labels can be built for a tape 
output file. Physical IOCS reads input 
labels and makes them available to the user 
for checking. and writes output labels 
after they are built. This is similar to 
the functions performed by logical IOCS. 
For a complete discussion of the LABADDR 
routine. see Label Processing. 

If physical IOCS macros are used for a 
tape file. an OPEN instruction must be 
issued for the new volume. This causes 
IOCS to check the HDR1 label and provides 

for user checking of user standard labels, 
if any. 

When physical IOCS macros are used and 
DTFPH is specified for standard ta~e label 
processing. FEOV may not be issued for an 
input file. 

r-----------------------------------------, IMOUNTED={ALLISINGLB} I L _________________________________________ J 

This entry must be included for a DASD file 
to specify how many extents (areas) for the 
file are available for processing when the 
file is initially opened. The entry must 
not be included for a tape file. One of 
the following specifications is entered 
aft6r the = sign: 

ALL 

Is specified if all extents are available 
for processing. When a file is opened. 
laCS checks all labels on each disk pack 
and makes available all extents specified 
by the user's control statements. Only one 
OPEN is required for the file. ALL should 
be specified whenever the user plans to 
process records in a manner similar to the 
direct access method. In any case, the 
user must supply a LBLTYP statement. 

After an OPEN is performed, the user 
must be aware that the symbolic unit 
address of the first volume containing the 
file is in bytes 30 and 31 of the DTFPB 
table rather than in the CCB. Before 
executing any EXCPs the user must place the 
symbolic address in bytes 6 and 7 of the 
CCB • 

SINGLE 

Is specified if only the first extent on 
the first volume is availatle for 
processing. SINGLE should be specified 
when the user plans to process records in 
sequential order. laCS checks the labels 
on the first pack and makes the first 
extent specified by the user's control 
cards available for processing. The user 
must keep track of the extents and issue a 
subsequent OPEN whenever another extent is 
required for processing. The us~ will 
find the information in the DTFPH table 
helpful in keeping track of the extents: 
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DTFPH table (referenced by filename) 

0-15 

54-57 

58-59 

60-63 

Contents 

CCB (Symbolic unit has 
been initialized in 
the CCB) 

Extent Upper Limit 
(cchh) 

Seek Addr@s$ (bb-bin or 
cell number, if a 
one-celled device such 
as disk it must be zero. 

Extent Lower Limit 
(cchh) " 

On each OPEN after the first, IOCS makes 
available the next extent specified by the 
control cards. When the user issues a 
CLOSE fOr an output file, the volume on 
which he is currently writing reco~ds is 
indicated, in the file label, as the last 
volume for the file. 

r-----------------------------------------, I TYPEFLE={INPUTI OUTPUT} I L_________________________ _J 

This entry must be included to specify the 
type of file (input or output). One 
specification or the other is entered 
immediately after the = sign. 

r-------------------------------------, 
I XTNTX I T=name i L ________________________________________ J 

This entry is included if the programmer 
wants to process label extent information. 
It specifies the symbolic name of the 
user's extent routine. The DTFPH entry 
MOUNTED=ALL must also be specified for the 
file. 

Whenever XTNTXIT is included, IOCS 
branches to the user's routine during the 
initial OPEN for the file. It branches 
after each specified extent is completely 
checked and after conflicts, if any, 
resolved. 

Upon entry to the user's routine, IOCS 
stores the address (in register 1) of a 
14-byte area from which the user can 
retrieve label extent information (in 
binary form). This area contains: 
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r------T----------------------------------, 
IBytes I Contents I 
~------+---------------------------------~ 
o 

1 

Extent type code (as specified 
in the extent statement). See 
Extent Type Hexadecimal Codes,. 

Extent sequence number 

2-5 Lower limit of the extent 

6-9 

10-11 

UFper limit of the extent 
(cchh) 

Symbolic unit (see Figure 54) 

12 aid bin (cell) number. If a 
one-celled device 'such as disk, 
byte 12 contains zero. 

113 Present bin number of the 
I extent (b2) L ______ i _________________________________ _ 

The user returns to IOCS by using the 
LBRET macro instruction .• 

Extent Type Hexadecimal Codes: 

r----T---------------------------------, I Code I Meaning I 
~------+----------------------------------~ 

I 
00 INext three fields do not indicate 

lany extent. 
I 

01 I Prime area (indexed sequential) " 
lor consecutive area, etc (that is, 
Ithe extent containing the user's 
f data records .• )' 
I 

02 10verflow area of an indexed 
Isequential file. 
I 

04 ICylinder index or master index of 
!an indexed sequential file. 
I 

40 IUser label track area. 
I 

180 IShared cylinder indicator. L ____ i---_______________________________ J 



OPEN(R) Macro 

r-----T-----------------------------------, 
lOp I Operand I 
~-----+-----------------------------------~ 
Ifor self-relocating programs I 
I I I 
I OPENR I {filename1} I 
I I Cr1) I 
I I I 
I I ['{ filename2} •.• '{ filenarren}] I 
I I C r2 ) ( rn ) I 
~-----+--------------------~--------------~ 
Ifor programs that are not self-relocating I 
I I I 
10PEN I filename1} I 
I I Cr1) I 
I I I 
I I [{filename2} ••• ,{filenamen}] I 
I I Cr2) (rn) I L _____ ~ ___________________________________ J 

NO~~: To write the most efficient code 
(in a multiprogramming environment), we 
recommend that the self relocating forre 
of OPEN be used. (See also 
~QE~£i~L~· ) 

The OPEN macro instruction activates files 
processed with the DTFPH macro. When OPEN 
is used, the symbolic address constants 
generated from the parameter list are not 
self-relocating. When OPENR is specified, 
the symbolic address constants are 
self-relocating. For this reason, use of 
OPENR is recommended. 

Self-relocating programs using LIO:S 
must use the OPENR macro instruction to 
activate all files, including 
printer-keyboard files. The OPENR macro 
also relocates all address constants within 
the DTF tables. If symbolic notation is 
used, the user· must establish 
addressability through a base register. 

Note: Zero constants are not relocated 
except when they constitute the module 
address. 

If OPEN attempts to activate a logical 
IOCS file (DTF) whose device is unassigned, 
the job is terminated. If the device is 
assigned IGN, the OPENCR) does not activate 
the file and turns ON the DTF byte 16, bit 
2~ to indicate the file is not activated. 

The symbolic name of the file (DTF 
filename) is entered in the operand field. 
A maximum of 16 files may be opened with 
one OPEN (or OPENR) by entering the 
filenames as additional operands. 
Alternately" the user can load the address 
of the DTF filename in a register and 
specify the register using ordinary 
register notation. The high-order 8 bits 
of this register must contain zeros. A 

filename may be preloaded into any 
register, 0-15. 

~ot~: If you ~se register notation, we 
recomroend using only registers 2-12. 
This will make your programs more 
compatible with the Operating System 
(OS) • 

Whenever an input/output DASD or 
magnetic tape file is opened and a user 
plans to process user-standard labels (UHL 
or UTL), or nonstandard tape labels, he 
rrust provide the information for checking 
cr building the labels. If this 
information is obtained from another input 
file, that file must be opened, ahead of 
the DASD or tape file. Do this by 
specifying the input file ahead of the tape 
or DASD file in the same OPEN, or by 
issuing a separate OPEN preceding the OPEN 
for the file. 

If an output tape (specified to contain 
standard labels) is opened and does not 
contain a volume label, a message is issued 
to the operator. He can then enter a 
volu~e serial number allowing the volume 
label to be written on the output tape. 

When processing with physical IOCS, OPEN is 
used only if the user wants to build 
standard labels. When the first OPEN -for 
the volume is issued, OPEN checks the 
standard VOLl label and the extents 
specified in the extent cards for the 
rrounted volume: 

1. The extents must not overlap each 
other. 

2. If user standard header labels are 
written, the first extent must be at 
least two tracks. 

3. Only types 1 and 8 extents are valid. 

OPEN checks all the labels in the VTOC 
to ensure that the file and file label 
created does not destroy an existing file 
whose expiration date is still pending. 
After this check, OPEN creates the standard 
label(s) for the file and writ~s the 
labelCs) in the VTOC. 

If the user wishes to create his own 
user standard header labels CUHL) for the 
file, he must include the DTF entry 
LABADDR. OPEN reserves the first track of 
the first extent for these labels and gives 
control to the user's latel routine. After 
this, the first extent of the file can be 
used. Each time the user determines that 
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all processing for an extent is corrpleted, 
he issues another OPEN for the file to make 
the next extent available. When the last 
extent on the last volume of the file is 
processed, OPEN issues a message. The 
system operator has the option of canceling 
the job, or typing in an extent on the 
printer-keyboard and continuing the job. 
If the system provides DASD file 
protection, only the extents opened for the 
mounted volume are available tc the user. 

When processing with physical IOeS, OPEN is 
used only if the user wants to check 
standard labels. 

When the mounted volume is opened for 
the first time, OPEN checks the extents 
specified in the extent cards (for exarrple, 
checks that the extent limit address for 
the device being opened is valid). OPEN 
also checks the standard VOL1 labQl and 
then checks the file label(s) in the VTOC. 
If the system provides DASD file 
protection, only the extents opened for the 
mounted volume are available to the user. 

If LABADDR is specified, OPEN wakes the 
user standard header labels (UHL) available 
to the user one at a time for checking. 
Then, OPEN makes the first extent available 
for processing. 

Each time the user determines that all 
processing for an extent is corrpleted, he 
issues another OPEN for the file tc make 
the next extent available. If another 
extent is not available, OPEN stores the 
character F (for EOF) in byte 31 of the 
DTFPH table. The user can determine the 
end of file by addressing and checking the 
byte at filename+30. 

If all output volumes are mounted when 
creating an output file with physical laCS, 
each volume is opened before the file is 
processed. OPEN is used only if standard 
labels are checked or written. 

For each volume, OPEN checks the 
standard VOL1 label and checks the extents 
specified in the extent cards: 

1. The extents must not overlap each 
other. 

2. Only type-1 extents can be used. 
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3. If user standard header labels are 
created, the first extent must be at 
least two tracks long. 

OPEN checks all the labels in the VTOC 
to ensure that the created file does not 
destroy an existing file with an expiration 
date still pending. After this check, OPEN 
creates the standard labelCs) for the file 
and writes the labelCR) in the VTOC~ 

If the user wishes to create his own 
user standard header labels for the file, 
he must include the DTF entry LABADDR. 
OPEN reserves the first track of the first 
extent for these labels and gives control 
to the user's label routine. 

If the XTNTXIT entry is specified, OPEN 
stores the address of a 14-byte extent 
information area in register 1. <See 
EhY~!£~!_!Q~§_1~!Q~§Ll __ QI~~~_~~£r2 for the 
format of this area.) Then, OPEN gives 
control -to the user's extent routine. rhe 
user can save this inforrr.ation for later 
use in specifying record addresses. If the 
user's DASD file is file protected, he 
cannot write on any extents while in the 
XTNTXIT routine. when checking is 
complete, the user returns control to OPEN 
ty issuing the LBREr 2 macro. The next 
volume is then opened. After all the 
volumes are opened, the file is ready for 
processing. 

When all volumes containing the file are 
cn-line and ready at the same time, each 
volume is opened one at a time before any 
Frocessing is done. OPEN is used only when 
standard labels are processed. For each 
voluwe, OPEN checks the extents specified 
in the extent cards, and checks the 
standard VOL1 label on track 0 and the file 
label(s) in the VTOC. If LABADDR is 
specified, OPEN makes the user standard 
labels available, one at a time, for 
checking. 

If XTNTXIT is specified, OPEN stores the 
address of a 14-byte extent information 
area into register 1. (See EhY2!£~!-IQ£§ 
(PIOeS): DTFPH Macro for the format of 
thIs-area7r--Then-OPEN gives control to the 
user's extent routine. For example, the 
user can save this area and use the 
information for later use in specifY1ng 
record addresses. If the DASD file is file 
protected, the user cannot write on any 
extents while in the XTNlXIT routine. 



LBRET Macro 

.----~----_r_---------------, IName I Operation I Operand I 
10----+-------+-----------------1 
l[namellLBRET I {11213} I L ____ ~ ________ ~_______ J 

The LBRET macro is issued in user 
subroutines when processing is completed 
and the user wishes to return control to 
IOCS. LBRET applies to subroutines that 
write or check DASD or magnetic tape user 
standard labels, write or check tape 
nonstandard labels, or cneck DASD extents. 
The operand used depends on the function to 
be performed. See Label Processing. 

CHECKING USER STANDARD OASO LABELS: IOCS 
passes labels to the user one at a time 
until the maximum allowable number are read 
and updated, or until the user signifies he 
wants no more. If the user issues LBRET 3 
in his label routine, loeS updates 
(rewrites) the label read and passes him 
the next label. If LBRET 2 is ·issued, Ioes 
reads and passes the next label to the 
user. If an end-of-file record is read 
when LBRET 2 or LBRET 3 is used, label 
checking is automatically ended. If the 
user wants to eliminate the checking of one 
or more remaining labels, he should issue 
LBRET 1. 

WRITING USER STANDARD DASO LABELS: The 
user builds the labels one at a time and 
uses LBRET to return to loeS to write the 
labels. LBRET 2 is used if the user wishes 
to regain control after Ioes writes the 
label. If, however, IOCS determines that 
the maximum number of labels has been 
written, label processing is terminated. 
LBRET 1 is used to stop writing labels 
before the maximum number is written. 

CHECKING DASD EXTENTS: When using physical 
IOCS on an input file with all volumes 
mounted, the user can process his extent 
information. After each extent is 
processed, the user should issue a LBRET 2 
to receive the next extent. When extent 
processing is complete, the LBRET 1 macro 
returns control to IOCS. 

CHECKING USER STANDARD TAPE LABELS: IOCS 
reads and passes the labels to the user one 
at a time until a tapemark is read, or 
until t-he user signifies he does not want 
any more labels. LBRET 2 is used if the 
user wants to process the next .label. If 
Ioes reads a tapemark, -label processing is 
automatically terminated. ~RET 1 is used 
if the user wants to bypass any remaining 
labelS. 

WRITING USER STANDARD TAPE LABELS: The 
user builds the labels one at a time and 
returns to IOeS, which writes the labels. 
When LBRET 2 is used, Ioes returns control 
to the user (at the address specified in 
LABADDR) after writing the label. LBRET 1 
must be used to terminate the label set. 

WRITING OR CHECKING NONSTANDARD TAPE 
LABELS: The user must process all his 
nonstandard labels at once. LBRET 2 is 
used after all label processing is 
completed and the user wants to return 
control to IOeS. For an example see 
Appendix o. 

FEOV Macro 

r-----~-------T---------------------, I Name I Operation I Operand I 
• f ---+-----------------------f 
I [nameliFEOV I{filename} I 
I I I (1) I L ___ --L-________ ~ ______________________ J 

The FEOV (forced end-of-volume) macro 
instruction is for files on magnetic tape 
(programmer logical units only) to force an 
end-of-volume condition before sensing a 
reflective marker. This indicates that 
processing of records on one volume is 
considered finished, but that more records 
for the same logical file are to be read 
from, or written on, the following volume. 
For system units, see SEOV Macro. 

The name of the file, specified in the 
header entry. is the only parameter 
required in the operand. The name can be 
specified either as a symbol or in register 
notation. 

When physical Ioes macro instructions 
are used and DTFPHis specified for 
standard label processing" FEOV may be 
issued for an output file only. In this 
case, FEOV writes a tapemark, the standard 
trailer label,.and any user-standard 
trailer labels if DTFPH LAEADDR is 
specified. When the new volume is mounted 
and ready for writing~ loeS writes the 
standard header label and user-standard 
header labels, if any. 
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-SEOV Macro 

r------T---------T------------------------, 
IName I operation I Operand I 
~------+---------+------------------------~ 
I [name11 SEOV I filename I L ______ ~ _________ ~ ________________________ J 

The SEOV (system End-Of-Volume) macro 
instruction must only be used with physical 
Ioes to switch automatic VOlwuE for 
magnetic tape output files if SYSLST or 
SYSPCH are assigned to a tape output file. 
The routine writes a tapemark, rewinds, 
unloads the file, and checks for an 
alternate tape. If none is found, a 
message is issued to the operator who can 
mount a new tape on the same drive and 
continue. If an alternate unit is 
assigned, the macro fetches the alternate 
switching routine to promote the alternate 
unit, opens the new tape, and makes it 
ready for processing. When using this 
macro, the user must detect the 
end-of-volume condition in the CCB. 

CLOSE(R) Macro 

r------T----------------------------------, 
lOp I Operand I 
~-----+----------------------------------~ 
I for self'-relocating programs I 
I I I 
I CLOSER tffilename1} I 
I 1\ (r1) I 
I I I 
I I [,{filename2} ••• ,{filenamen}] I 
I I (r2) (rn) I 
~------+----------------------------------~ 
I for programs that are not self-relocating I 
I I I 
I CLOSE Iffilenamel} I 
I n. (rl) I 
I I I 
I I [,{filename2} ••• ,{filenamen}] I 
I I (r2) (rn) I L ______ ~ __________________________________ J 

Note: To write the most efficient code 
(in a multiprogramming environment, we 
recommend that the self relocating form 
of OPEN be used. (See also 
Appendix G.) 
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The CLOSE macro instruction is used to 
deactivate any file that was previously 
opened in any input/output unit in the 
system. (Console files cannot be closed.> 
A file may be closed at any time by issuing 
this macro instruction. No further 
commands can be issued for the file unless 
it is opened. 

When the operation CLOSE is used r the 
syu~olic address constants that CLOSE 
generates from the parameter list are not 
self-relocatin9. When CLOSER is specified, 
the symbolic address constants are 
self-relocatin9. For this reason, the 
self-relocatin9 form of CLOSE is 
recommended. 

The symbolic name of the logical file 
(assi9ned in the DTF header entry) to be 
closed is entered in the operand field. A 
maximum of 16 files may be closed by one 
instruction by enterin9 additional filename 
parameters as operands. Alternately, the 
user can load the address of the filename 
in a register and specify the register by 
using ordinary register notation. The 
high-order 8 bits of this register must be 
zeros. The address of the filename may be 
preloaded into any register, 0-15. 

Notes: 

• If you use register notation, we 
recorr.mend using only registers 2-12. 
This will make your programs more 
compatible with the Operating System 
(OS). 

• If CLOSE is issued to an unopened 
magnetic tape input file, the option 
specified in the DTF rewind option is 
performed. If CLOSE is issued to an 
unopened magnetic tape output file, 
no tapemark or labels are written. 



Supervisor-Communication Macros 

The supervisor is a control program that 
provides specialized services to problem 
programs. These services differ slightly, 
depending on the execution environrrent. In 
the batch-job environment the supervisor 
processes interruptions, I/O requests, and 
program retrieval. In addition to these 
functions., the supervisor also determines 
which program (Foregroundl, Foreground2, or 
Background) is to be executed in a 
multiprogramming environment. 

The interruptions handled by the 
supervisor result from five conditions: 

• Input/Output 

• Program Check 

• Machine Check 

• External Signal (including timer) 

• Supervisor Call 

The user can request the supervisor to 
set up linkages so that his routines can 
handle program check, and operator 
communication and/or timer interrupts. 

If a batched-job foreground environrrent 
is specified at system generation time, 
individual communication regions (Figure 
58) are defined for each of the three 
partitions. This facility allows each 
partition to modify and check its 
respective communication region between job 
steps. However, if the batched-job 
foreground environment is not specified, 
only one communication region is generated 
and only the background program can modify 
its contents. Any program can read from 
the communication region of its choice. If 
a program attempts to modify another 
partition's communication region, the 
program is canceled. 

Several macro instructions are available 
to the programmer to enable him to 
communicate with the supervisor. Thus, he 
can utilize the functions performed by the 
supervisor or have access to the 
communication region in the supervisor. To 
make use of the supervisor functions 
requires switching from problem state to 
supervisor state. Therefore, most macro 
instructions used for this purpose generate 
a Supervisor Call (SVC) instruction. The 
macro instructions included in this section 
are: 

CANCEL 

CHKPT 

COMRG 

DUMP 

EOJ 

EXIT 

FETCH 

GETIME 

LOAD 

MVCOM 

PDUMP 

RELEASE 

SETIME 

STXIT 

TECB 

WAIT 

Terminates all remaining steps of 
the job. 

Takes checkpoints in a batched 
Fartition. 

Obtains the address of the 
appropriate communication region. 

Terminates the job step and dumps 
rrain storage. 

Informs the supervisor that the 
current problem-program job step 
is completed. 

Returns to the point of 
interruption from a user routine 
for interval timer, program 
check, or operator communication. 

Loads and gives control to a 
program phase. 

Obtains the time of day. 

Loads a program phase and returns 
control to the calling phase. 

Modifies the content of the 
user's portion of the appropriate 
communication region. 

Obtains a selective (snapshot) 
dump of main storage. 

Releases devices at execution 
time. Changes a temporary assign 
to its permanent assign, or to 
unassigned status if there is no 
permanent assignment. 

Requests the control program to 
take a program exit or set a bit 
in the TECB after a specific time 
interval. 

Activates a problem program's 
abnormal termination program 
check, interval timer, or 
operator communication routine, 
or cancels the use of such a 
routine. 

Generates a timer event control 
block. 

Yields control until the 
expiration of the interval timer. 
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~~!!!QfQgf~~~!ng_B~~!fi£!!Qn~_Qn_Q~~_Qf 
§~E~fY!~Qf_~~£~Q~: If MVCOM is used to 
modify another partition's communication 
region, the program executing MVCOM is 
canceled. Thus, if SUPVR MPS=YES is 
specified at system generation time, the 
MVCOM macro cannot be used in a foreground 
program. The interval timer macros 
SETIME,3TXIT IT, and EXIT IT can be used in 
only one program at a time (Foreground1, 
Foreground2, or Background). This timer 
macro may be specified at system-generation 
time but can be changed by the system 
operator. CHKPT is ignored in a foreground 
job in the single program mode. 

Program Loading 

Phases may be loaded into roain storage frorr 
the system core image library or a private 
core image library wit~ the FETCH and LOAD 
macro instructions. FETCH gives control to 
the phase that was loaded while LOAD 
returns control to the phase that issued 
the macro instruction. 

All IBM supplie1, $$A, $$B, and $$R 
phases (transients) must be placed in the 
system core image library. When a phase is 
requested, the system core image library 
and ,the private core image library are 
searched, if necessary. If the phase 
starts with $, the system core image 
library is searched first. If the phase 
requested is an IBM supplied $$A or ~$B 
transient which is not located in the 
system core image library, the system 
enters the wait state with an error message 
of 04W (X'04E6') in bytes 0 and 1 of lew 
main storage. For other phases starting 
with $, if the phase is not located in the 
sy'stem core image library, the pri vate core 
image library assigried to the partition is 
then searched. If the requested phase does 
not begin with $, the private core image 
library is searched first, followed by a 
search of the system core image library. 

Support of a private core irrage library 
is a system generation option. 

r------T-----~----------------------------, 
I Name lOp I Operand I 
~------+-----+----------------------------f 
I [namelIFETCHI{Phasename} ,{entryname} I 
I I I (1) (0) I L ______ i _____ i ____________________________ J 

The FETCH macro instruction loads the phase 
specified in the first parameter. The 
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phase name can be 1-8 characters long. 
Control is passed to the address specified 
by the secon1 operand. If the second 
operand is not specified, control is passed 
to the entry point determined at linkage 
edit time. 

The parameters can be specified either 
as symbols or in register notation. When 
register notation is used for phasename, 
the register must be preloaded with the 
address of an 8-byte field that contains 
the phasename as alphameric characters. If 
necessary, the phasename should be 
left-adjusted and padded with blanks. 

If ordinary register notation is used 
for entryname, the absolute address of the 
entry point of the phase should not be 
preloaded into register 1. If, instead, a 
symbolic name is used for entryname, the 
rracro expansion results in a V-type address 
constant. The entryname does not have to 
be identified by an EXTRN statement. 

If the physical transient overlap option 
is specified at system generation time, an 
increase in throughput can result by 
overlapping FETCH 1/0 operations of one 
partition with problem program processing 
in another partition. 

r------T-----~----------------------------, 
I Name lOp I Operand I 
!------+-----t----------------------------~ 
I [name] I LOAD I {Phasename} [,{loadaddr}] I 
I I I (1) (0) I L ______ i _____ i ____________________________ J 

The LOAD macro instruction loads the phase 
specified in the first parameter and 
returns control to the calling phase. The 
phasename can be 1-8 characters long. The 
user should code his LOAD in such a manner 
that it cannot be overlaid by the new 
phase. 

After execution of the macro, the 
entry-point address of the called phase is 
returned to the programmer in register 1. 
This entry-point address is determined at 
linkage-edit time. 

If an optional address parameter is 
provided, the load-point address specified 
to the linkage editor is overridden, and 
the phase is loaded at the specified 
address. The a1dress used must be outside 
the supervisor area. When an overriding 
address is given, the entry-point address 
is relocated and returned in register 1. 



None of the other addresses in the phase 
are relocated. 

The parameters can be specified either 
as symbols or in register notation. When 
register notation is used fcr phasename, 
the register must be preloaded with the 
address of an S-byte field that ccntains 
the phasename. If necessary, the phasename 
should be left-justified and padded with 
blanks. If ordinary register notation is 
used for loadaddr, this pararreter should 
not be pre loaded into register 1. 

If the physical transient overlap option 
is specified at system generation time, an 
increase in throughput can result by 
overlapping LOAD.I/O operaticns of one 
partition with problem program processing 
in another partition. 

Communication Region 

As Figure 58 shows, the comrrunication 
region is a storage area within the 
supervisor. Programs can check any 
communication region available (three in a 
batched-job foreground environ~ent). 
However, a program can only «odify its own 
communication region. Single program node 
programs in a batched job foreground 
environment do not have their corrrrunication 
regions updated. 

Figure 58 shows the porticn of the 
comrrunication region that ccntains 
information of interest to the user. For a 
complete layout of .the comrr.unicaticns 
region, see the system programrrer's Guide 
listed on the cover of this rr.anual. 

Field 
!!ength 

8 bytes 

2 bytes 

2 bytes 

Information 

Calendar date. Supplied frorr 
system date whenever the JOB 
statement is encountered. The 
field can be two forrrs: mm/dd/yy 
or dd/rem/yy where rrm is rronth, dd 
is day, yy is year. It can be' 
terr:porarily overridden by a ~ATE 
statement. 

Address of the first byte of the 
problerr program area. 

Address of the first byte 
following the supervisor area. 
If storage protect is specified, 
the address is that of the first 
byte with a storage protect key 

of 1. If storage protect is not 
specified, the address is that of 
the first byte of the proble~ 
Frograll" area. 

11 bytes User area for inter job or 
intra job steF ccrrrrunications. 
All 11 bytes set tc zero when the 
JOB staterrent fcr the job is 
encountered. 

1 byte UPSI (user program switch 
indicaters). Set te binary zere 
when the JOB staterrent for the 
job is enccuntered. Initialized 
by UPSI job control statement. 

S bytes Job name as found in the JOB 
statement fer the job. 

4 bytes Address of the uFperrrest byte ef 
the progra~ area. ~hen the first 
Fhase of a ferEgreund cr 
backgreund Frcgrarr is leaded and 
given control, register 2 
centains the address ef the 
uppermost byte of the respective 
Frograrr area. 

4 bytes Address ef the uFFerrrest byte ef 
the current phase placed in the 
Froblerr Frcgran area by the last 
FETCH or LOA~ rracre instruction 
in the jeb. 

4 bytes Highest ending nair. stcrage 
address of the phase arrong all 
the phases having the sane first 
four characters as the operand on 
the EXEC statenent. Fcr the 
background partition only, job 
centrol builds a phase directory 
ef these Fhases. ~he address rray 
be incorrect (1) if the prograrr 
loads any cf these phases abeve 
or below its link edited origin 
address, (2) if pregrans that 
have the first fcur characters in 
common are in the private core 
inage library as well as in the 
system core image library. If 
the EXEC statenent has ne 
operand, job contrel places in 
this locaticn the ending address 
of the phase just link edited. 

2 bytes length of batch or background 
Frogran label area. 

Macrc ir.structicns (CO~RG and MVCOM) 
allow the problem prograrr to corrnunicate 
with the superviscr and the aFFrcFriate 
communication region. 
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by COMRG Note: If SUPVR MPS = YES is specified at system generation time, the information in bytes 12 - 45 pertain only to the background program. 

Figure 58. Communication Regien (in Superviser) 

COMRG--GET ADDRESS OF COMMUNICA~ICN REGION 

r------T---------T------------------------l I Name I Operation I Operand I 
~------+---------f------------------------~ I [name] ICOMRG I I L ______ ~ _________ ~ ________________________ J 

When COMRG is issued, the address ef the 
appropriate communication region is placed 
in register 1. A problem Frcgrarr can read 
any portion of its own comlr;unicaticn region 
by using register 1 as a base register. 

MVCOM--MQVE TO COMMUNICATICN REGION 

r------T---------T------------------------l I Name I Operation I Operand I 
~------+---------f------------------------~ 
I [name] I MVCOM I to, length, {frorr } I 
I I I (0) I L ______ ~ _________ ~ ________________________ J 

The MVCOM macro instruction rrodifies the 
content of bytes 12-23 of the aFprepriate 
communication region. This rracro cannet 
modify another partition's comlrunication 
region. 

The operand from represents the address 
(either as a symbol or in register 
notation) of the bytes to be inserted. The 
operand length represents the nurrber of 
bytes (1-12) inserted. The eperand iQ is 
the relative address of the first 
comlrunication region byte rredified (12-23). 
(The to address is relative to the first 
byte of the region.) 
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The fcllowing shows hew te rrcve three 
bytes frOlI' the sYlrbolic lcca ticn DATA intc 
bytes 16-18 of the communication region. 
~he executicn of this rracre fetches a 
rcutine into .the Fhysical transient area. 

r------T---------T------------------------l 
IName I Operation I Operand I 
~------f---------f------------------------i 
I [name] I MVCOM I 16,3,DA~A I L ______ ~ _________ ~ ________________________ J 

RELEASE -- RELEASE TEMPORARY ASSIGNS 
(EATCHED PROCESSING ONLY) 

Note: This macro not valid for Single 
Pregrarr Initiaticn. 

1he problen program supplies the names of 
the units (SYSxxx) te te releasee. The 
fcrrrat ef the RELEASE rracre is: 

r------T----------T-----------------------l 
~Name IOperation IOperand(s) I 
.------+----------+-----------------------~ I [narre] IREIEASE I(SYSxxx, ••• ,n) I 
I I I [,savearea] I L ______ ~ __________ ~ _______________________ J 

n may be up to a maxirruw ef 16 units te 
te released. 

The savearea parameter is optional. If 
provided, it should be the narre cf an 
a-byte wcrd aligned area where registers 0 
and 1 are saved fcr the ~rcblerr ~regrarr. 
If not provided, the contents er registers 
o and 1 are destroyed. 

All the units in the c~erand sublist are 
checked to assure that nc systerr lcgical 



units are requested for release. If there 
are system logical units specified, an 
MNOTE is issued and the unit is ignored. 

After all checking is done, a unit table 
is set up and register 0 is loaded with the 
table address. If the savearea option is 
specified, registers 0 and 1 are saved. 

If there is no permanent assignment, the 
device is unassigned. If the device is at 
permanent assignment level, no action is 
taken on the unit. 

Before any release is attempted, a check 
is made for ownership of the unit. If the 
requesting partition does not own the unit, 
or if the unit is already unassigned, the 
request is ignored. 

Recommendation: The user should inform 
the system operator via a message that 
the assignment was released. 

Time of Day Macro 

GETlME--GET TIME OF DAY IN REGISTER 1 

r 1 ~----------------------, IName I Operation I Operand I 
~ +-----+-- ~ 
I [namellGETlME I {STANDARDIBlNARYITU} I L ______ ~ ~__________ J 

The GETIME macro instruction obtains the 
time of day at any time during program 
execution. STANDARD is assumed if no 
operand is given. 

If STANDARD is specified, the time of 
day is returned in register 1 as a packed 
decimal number: hhmmss where h is hours, m 
is minutes, and s is seconds with low-order 
sign. The time of day may be stored, 
unpacked, or edited. 

~: Lengthy conversion routines are 
generated (in line) each time STANDARD 
is used. Therefore, this function 
should be put into a subroutine if it 
is used frequently. 

If BINARY is specified, the time of day 
is returned in register 1 as a binary 
integer in seconds. 

If TU is specified, the time of day is 
returned in register 1 as a binary integer 
in units of 1/300 second. 

GETIME can be used only if the timer 
feature was specified at system generation 
time and if the CPU has the timer feature. 

Note: The timer feature is independent 
of the interval timer options (SETlME 
and STXIT). GETIME can be used by any 
area in a multiprogramming environment, 
regardless of which area is using the 
timer. 

Interval Timer and URI' Exit Macro. 

Programs using the interval timer macros 
(SETIME, WAIT, TECB, STXIT IT, EXIT IT) 
must be executed with a supervisor 
containing the optional interval timer 
routines and on a CPU with the timer 
feature. The user specifies at system 
generation time whether the supervisor is 
to be generated with the interval timer 
routines. Any other STXIT or EXIT macros 
also require the option to be specified at 
system generation time. 

In a multiprogramming environment, only 
one program or task at a time can use the 
interval timer macros. The partition of 
the program or task is spe9ified at system 
generation time but can be temporarily 
changed by the operator. There are two 
distinct methods of using the interval 
timer macros. Only one method can be used 
at a time. 

The first method allows the problem 
program to set the timer and enter a 
routine in the problem program when the 
time elapses. The SETIME, STXIT, and EXIT 
macros do this. However, only the main 
task of the partition controlling the timer 
can issue these instructions. 

If the problem program uses QTAN, refer 
to the QTAM Message Control Program 
publication listed in the Preface. 

In the second method" a given routine 
can be performed at timed intervals. The 
time set is a real time interval and is not 
stopped or adjusted when the program using 
the timer does not have control. The 
SETIME, TECB, and WAIT macros are used. 
However, if multitasking, only one task in 
the partition can use the method and the 
WAIT on the TECB must appear in that task. 
In this case, the priority of the program 
or task assigned to process interval timer 
interruptions must be considered. 
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Method 1 · Ma'cros 

SETIME--SET INTERVAL TIMER 

r------l ---~----------------------, 
I Name I Operation I Operand I 
~- +--+-- ~ 
IlnamellSETIME I {secOnds} I 
I I I (1) I 
i. _.i.-; .. 

The SETIME macro instruction sets the 
interval timer to the value that is 
specified in- the operand. The largest 
allowable value is 55918 (equivalent to 15 
hours, 31 minutes, 58 seconds). A register 
may be specified as the operand. The 
register must contain the number of seconds 
in binary. When the specified timer 
interval has elapsed, the interval timer 
routine supplied by the user is entered. 

If a routine is not supplied to the 
supervisor (via the STXIT macro 
instruction) by the time of the 
interruption, the interruption is ignored. 
When a program is r~started from a 
checkpoint, any timer interval set by a 
SETIME macro is not restarted. 

STXIT--SET LINKAGE TO USER ROUTINE(S) 

r I I -------, 
I Name I Opera-I Operand 
I Ition I 
~ + I 
ITO establish linkage 
I I I 
IlnamellsTXIT ItAB} 
I I I IT {rtnaddr} {savearea} 
I I I pc. (0) , (1) 

I I I OC 
~ I I 
I To terminate linkage 
I I I 

I 
I 
~ 
I 
I 
I 
I 
I 
I 
~ 
I 
I 

IlnameJISTXIT I{ABIITIPCIOC} I L__ I ..L-. ___________________ J 

The STXIT (set exit) macro establishes or 
terminates linkage from the supervisor to a 
problem program routine for abnormal task 

232 DOS supervisor and I/O Macros 

termination, interval timer, program check, 
or operator communication interrupts 
processing. To return from these routines, 
refer to the EXIT macro. This linkage must 
be established for a program or task by 
issuing the STXIT macro at the inception of 
main program or task execution. If only 
the first operand is present, linkage to 
the problem program routine is terminated. 

r---------------------------------------, 
lAB I L _________________________________________ J 

An abnormal task termination routine is 
entered if a job or task is terminated for 
some reason other than a CANCEL, DETACH, 
DUMP, or EOJ macro issued by either the 
problem program or the supervisor. Upon 
entry to the task's abnormal termination 
routine: 

• Byte 2 bit 1 is posted in the task's 
attachment ECB, if AB=YES is generated 
in the supervisor. 

• Register 0 contains the abnormal 
termination code in its low order byte 
(Figure 59). 

• Register 1 contains the address of 
task's abnormal termination save area, 
which contains the PSW and the contents 
of registers 0-15 at the time of the 
abnormal termination. 

The abnormal termination routine can 
then examine this data and take whatever 
action is necessary. 

Instructions that might be used in this 
routine are the DEQ. POST. and CLOSE. 
However, if an abnormal termination 
condition occurs in an abnormal termination 
routine, the job or task is abnormally 
terminated without regard to an abnormal 
termination exit. Thus, the problem 
program abnormal termination routine should 
avoid instructions such as ENQ,. CBltPT" and 
any other I/O instructions that may cause 
an abnormal termination. 

Note: For systems operating in a QTAM 
environment, QTAM files must be closed 
before issuing this macrO:--



..-----------,.-- ------, 
1 Hexadecimal 1 I 
I Representation I Specific Abnormal Termination Code Meaning I 
~----------------+------------------ ------------i 
1 17 I Main task issued a CANCEL macro with subtask I 
1 I still attached 1 
~- ---+__--- -----I 
I 18 1 Main task issued a DUMP macro with subtask 1 
I I still attached 1 
~-------------+--- . --- ---i 
I 19 I Operator replied cancel as the result of an I 
I I I/O error message I 
~------------+__---------- -----i 
I 1A 1 An I/O error has occurred (see PSW) I 
~-------------+----------------------i 
I 1C I CANCEL ALL macro issued in another task I 
~------ ---+----------- _a a__ --------i 
I 1D I Main task terminated I 
~ ·1 -----------------------i 
I 1E I A DEQ macro was issued for a resource I 
I I but tasks previously requesting a resource I 
I I cannot be found because their save areas 1 
1 I (containing register 0) were modified .1 
~---- --+-----..;.-- -------------i 
I 20 I A program check occurred I 
~----- + ---- ----i 
I 21 I An invalid SVC was issued by the problem 1 
I I program or macro instruction 1 
~-----------+------- - a_--f 
I 22 I Phase not found in the core image library I 
~--------------_+__ ----------------------------i I 23 I CANCEL macro issued 1 
~---------+_--- -------------i I 24 1 Canceled due to an operator request 1 
~-------+-- .------------------i 
j 25 1 Invalid main storage address given (outside 1 
I I partition) I 
~-------+--------------------------------i 
I 26 I Device not assigned 1 
~-----------+-- ~ I 27 1 Undefined logical unit I 
~----------+--------------------~-----.. 
I 30 I Read past a /f, statement I 
~---------_+---~----- --f 
I 31 1 I/O error queue overflow during systo error 1 
I I recovery procedure 1 
~-----------+--------- .. ----------i 
I 32 I Invalid DASD address I 
1---------+-- --------~----i 
I 33 I No long seek on a DASD . I 
~--------_+__-- ------f 
I Others I Reserved for future systems use I 
L _________ -L--__________________ ~-------------------J 

Figure 59. Abnormal Terminati~n Codes 

After the appropriate action is taken, 
the problem program abnormal termination 
routine should end with a CANCEL DETACH, 
DUMP, or EOJ macro instruction. However, 
DUMP forces a storage map of the partition 
even if option NODUMP was specified. At 
this time, the subtask's attachment ECB bit 
o of byte 2 is posted, all held tracks are 
freed, messages to identify the reason for 
Lbnormal termination are given, and the 

subtask is detached. If the main task 

issued the CANCEL macro, the eatire 
partition i8 terminated with every subtaak 
abnormal termination exit taken in order of 
priority. 

If the system was generated with the 
multitasking option. each task may require 
its own abnormal termination routine. A 
main task can attach a subtaak with an 
A!SAVE operand. Thia assumes the aubtaak 
will use its abnormal termination routine. 
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However, the subtask may override this 
specifica~ion by issuing its own STXIT AB 
macro. 

rr----------------------
lIT 

, 
I L __________________ _ ____________________ J 

An Interval Timer interruption routine is 
entered when the interval timer elapses. 
If multitasking, only the main task can 
process the condition. 

r-----------------------------------------, 
10C I L_ ________ J 

An Operator Communication interruption 
routine is entered in a background job when 
the external interrupt key on the console 
is pressed. In a foreground program, the 
oc routine is entered when you press the 
request key on the 1052 and request the 
foreground OC routine. If multitasking, 
only the main task can process this 
condition. 

r-----------------------------------------, ·IPC I L_______ ______ _ ___________ J 

A Program Check interruption routine is 
entered when a program check occurs. If a 
program check occurs in a routine being 
executed from the logical transient area, 
the job containing the routine is 
abnormally terminated. A program check 
interruption routine can be shared by more 
than one task within a partition. Do this 
by executing the STXIT macro in each 
subtask with the same routine address but 
with separate save areas. To successfully 
share the same PC routine, the routine must 
be reenterable. That is, it must be 
capable of being used concurrently by two 
or more tasks. 

r------------------------------ -----, I rtnaddr I L _________________________________________ J 

Entry point address of the routine that 
processes the condition described in the 
first operand. 
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r-----------------------------------------, Isavearea I 
L ___ . _______________ -----------------------J 

Address of a 72-byte area in which the 
supervisor stores the old PSW and general 
registers 0-15 in that order. The problem 
program must have a separate save area for 
each routine that is included. 

The routine address and the savearea 
address can be supplied as a symbol or in 
special or ordinary register notation: 

If a STXIT macro is issued and the 
supervisor is not generated to handle the 
requested facility, the job is abnormally 
terminated. This also applies to a program 
that requests the timer interrupt and the 
timer is not allocated. 

If an abnormal termination condition 
occurs and linkage has not been established 
to a problem program or main task abnormal 
termination routine, the partition is 
abnormally terminated. However, if the 
abnormal termination condition occurs in a 
subtask without exit linkage, only the 
subtask ~s terminated. An interval timer, 
or operator communication condition 
occurring without exit linkage is ignored. 

If a program check condition occurs in a 
main task without exit linkage, the 
partition is terminated. However, if this 
same condition occurs in a subtask, only 
the subtask is terminated. 

The following shows what happens when a 
condition occurs where a STXIT routine is 
heing processed within a particular 
partition: 

r---------------T-----------------------, I Routine Being I Condition Occurring I 
I ~----T------T------~--~ I Processed I AB I IT I OC IPC I 
~---------------+-----+------+------+---~ 
I AB I T I I I I II I 
~---------------+-----+------+------+---~ 
I IT I S I I I H I H I 
~---------------+-----+------t------+---~ 
I OC I 5 I H I Ib Ef I H I 
~---------------+-----+------+------+---~ 
I PC 1·5 I H I HIT I L _______________ ~ _____ ~ ______ ~ ______ ~ ___ J 

Ef Error message issued in foreground 
program, and control returns to 
interrupted OC routine. 

H Condition honored. When processing of 
new routine completes, control returns 
to interrupted routine. 



I Condition ignored for all partitions. 

Ib Interrupt ignored in a background 
partition. 

S 

T 

Execution of the routine being 
processed is suspended, and control 
transfers to the AB routine. 

Job abnormally terminated. If AB 
routine present and there has not been 
an interruption in the AB routine, its 
exit is taken. Otherwise, a system 
abnormal termination occurs. 

Note 1: When restarting a program from 
a checkpointed position, any STXIT 
linkages established prior to the 
checkpoint are destroyed. 

Note 2: If a program is using a 
logical transient routine when a timer 
interrupt occurs, the user timer 
routine is not entered until the 
logical transient routine is released. 

Note 3: Each routine should provide 
its own addressability by initializing 
its base register. 

Note 4: If a program issues a QTAM SVC 
WAIT, the routine specified as linkage 
must store register 1 in the save area 
(savearea + 12) specified in the third 
operand. 

EXIT--EXIT FROM USER'S INTERRUPT ROUTINE(S) 

r------T---------T------------------------, 
I Name I Operation I Operand I 
~------+---------+------------------------~ 
I [name 1 I EXIT I {PCIITIOCIMR} I L ______ ~ ________ ~ ________________________ J 

The EXIT macro instruction is used to 
return from the user routine, to the 
instruction in the interrupted program 
immediately after the instruction where the 
interruption occurred. The user routine is 
specified in the STXIT macro (except for 
MR) • 

For PC, IT, and oe, the PSW and 
registers are restored from the save area; 
thus, the save area contents should not be 
destroyed. The operands have the following 
meanings: 

PC Exit from the user's program check 
routine. 

IT 

OC 

MR 

Exit from the user's interval timer 
routine. 

Exit from user's routine that handles 
the operator attention interrupt. 

The MR indicates that the user stacker 
selection routine (MICR document 
processing) is exiting to the external 
interrupt routine of the supervisor. 
The name of the user stacker selection 
routine is specified in the DTFMR 
macro instruction. 

Method 2 . Macros 

TECB - BUILD TIMER EVENT CONTROL BLOCR 

r--------T---------T----------------------, 
I Name I Operation I Operand I 
~--------+---------+----------------------~ 
ItecbnamelTECB l I L ________ ~---______ ~ ______________________ J 

The TECB generates a timer event control 
block (Figure 60) at the address of 
tecbname. This block contains an event bit 
that indicates when the time interval 
specified in SETIME has elaps~d. 

Reserved 

Byte 2 3 

Event Reserved 
Bit 

Bit 0 1-7 

The Event Bit is set ON by the Supervisor's Timer Routines 

Value Indication 

o time specified in SETIME has not elapsed 

time specified in SETIME has elapsed 

Figure 60. Time Event Control Block (TECB) 
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SETIME--SBT INTERVAL TIMER 

r------~--------T------------------------, IName I operation I Operand I 
r------+---------+------------------------~ 
I [name]lSETIME I{seconds},{tecbname} I 
I I I (1) (r) ! L ______ L--_______ ~ ________________________ J 

The SETlME macro sets the amount of time 
that must elapse before the TEeB event bit 
is set to 1 and the routine following the 
WAIT macro can be processed. When SETlME 
is issued, the event bit is set to o. 

The number o,f seconds can be specified 
directly or in register notation. The 
largest allowable value is 55918, 
(equivalent to 15 hours, 31 minutes, 58 
seconds). If a register is specified, the 
register must contain the number of seconds 
in binary. 

The user can specify the tecbname or 
specify the register (r) (r cannot be 0 or 
1) in which is placed the address of the 
corresponding TEeB. After SETIME is 
executed, the supervisor returns the TECB 
address in register 1. 

WAIT--WAIT FOR TIMER ELAPSE 

r------T---------T------------------------, IName I Operation I Operand I 
~------+---------+------------------------~ I [namellWAIT I {tecbname} I 
I I I (1) I L ______ ~ ________ ~ _______________________ J 

The WAIT macro ensures that the time 
interval specified in SETIME has elapsed 
(event bit turned ON) before execution of 
the program issuing the wait continues4 
When a WAIT macro is processed in a 
multiprogramming environment, control is 
given to the supervisor, which makes the 
time available to another partition. 

The user can either specify the tecbname 
or use register notation. The WAIT macro 
instruction loads the TEeB address into 
register 1 unless register (1) is 
specified. 

Note: The SETIME macro instruction 
leaves the TECB address in register 1. 
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Dump Macros 

PDUMP--PARTIAL DUMP OF MAIN STORAGE 

r------T---------T------------------------, I Name I Operation I Operand I 
I I I • 

r------T--------~--------~---------------1 
I (namellPDUMP I {address1}) {address2} I 
I I I (r) (r) I L ______ ~ ________ ~ ____________________ J 

This macro instruction provides a 
hexadecimai dump of the generai registers 
and of ,the main storage area contained 
between the two address expressions 
(address1 and address2). One or both of 
the addresses can be given in registers. 
The contents of registers 0-1 are 
destroyed, but the CPU status is retained. 
Thus, PDUMP furnishes a dynamic dump 
(snapshot) useful for program checkout. 
Processing continues with the next user 
instruction. 

The dump is always directed to SYSLST 
with 121 byte records. The first byte is 
an ABA control character. When SYSLST is a 
disk drive, the user must issue an OPEN 
macro to any DTF assigned to SYSLST after 
each PDUMP that is executed. The OPEN 
macro updates the disk address maintained 
in the DTF table to agree with the address 
where the PDUMP output ends. If the OPEN 
is not issued., the address is not updated., 
and the program is canceled when the next 
PUT is issued. 

DUMP--DUMP PARTITION 

r------T---------T---------------------, I Name I Operation I Operand I 
~------+---------+------------------------~ I (name] I DUMP I I L _____ ~ _________ ~ ________________________ J 

This macro terminates the job step and 
gives a hexadecimal dump of the supervisor, 
the partition that issued the macro, and 
the general registers, if the program or 
main task issued the macro. If a 6ubtask 
issues the macro, the subtask is detached~ 
the partition is ~ terminated, and the 
dump, as described, is given. The dump is 
always directed to SYSLST upon DUMP macro 
execution. SYSLST, if disk or tape, must 
be opened, and if tape, it must be 
positioned as desired. 



Cancel and EOJ Macros 

CANCEL--CANCEL THE JOB 

r--------T-----------T---------, 
IName I Operation I Operand I 
~--------+-----------+---------~ I [name] I CANCEL I [ALL] I L ______ ~ ___________ ~ _________ J 

The CANCEL macro issued by a subtask 
abnormally terminates the subtask without 
branching to any abnormal termination 
routine. A CANCEL ALL macro issued in a 
subtask, or a CANCEL issued in the main 
task, abnormally terminates the partition 
(job). Job termination in multitasking 
causes all abnormal termination exits (via 
STXIT AB) to be taken for each task except 
the task that issued the CANCEL macro. 
Once these exits are taken, the job is 
terminated. Upon task termination, system 
messages (using the first 8 bytes of each 
subtask save area) are issued to identify 
each subtask terminated. 

Note: If the CANCEL macro is issued 
without an operand, the card cannot 
contain a comment unless the comment 
begins with a comma. If CANCEL ALL is 
issued, the card may contain a comment. 

If the DUMP option was specified, and 
SYSLST is assigned. a system dump will 
occur 

• If a CANCEL ALL macro is issued by a 
subtask, or 

• If a CANCEL macro is issued by a 
maintask with subtasks attached. 

EOJ--END-OF-JOB STEP 

r-------~-----------T--------------------, I Name I Operation I Operand I 
~--------+-----------+--------------------~ I [name] I EOJ I I L ______ --L--_________ ~ ____________________ J 

The EOJ macro is issued in the ~in task, 
or only program within a partition, to 
inform the system that the job step is 
finished. If a subtask issues an EOJ, the 
subtask is detached and the remainder of 
the partition continues. The operand field 
is ignored. 

Checkpointing a Problem Program 

Checkpoint records the status of a problem 
program at designated intervals. If 
processing is terminated for any reason 
before the normal end of program, restart 
resumes the execution of the program from 
one of the checked points rather than from 
the beginning. For example, a job of 
higher priority may require immediate 
processing, or some malfunction such as a 
power failure may occur and cause an 
interruption. The checkpoint ability is 
provided through the CHRPT macro while the 
restart ability is provided th~ough job 
control. (For information on restarting a 
checkpointed program, see the system 
Control and Service publication listed in 
the Prefuce.) . 

Note: The checkpoint facility is not 
available for ASCII tape files. 

A checkpoint cannot be taken following 
an end-of-file condition because both 
checkpoint and close routines are 
transients. If a user wishes to take 
advantage of checkpointing, a good time to 
take a checkpoint is immediately after 
opening files. If the checkpoint is not 
successful at this time, the program will 
cancel before any processing of files 
begins. The following illustrates the 
principle: 

r-----------------------------------------, I START 
I 
I 
I 
I 
I 
I 
I 
I 
I 

OPENR 
BAL 

ICHECRPT CHRPT 
I LTR 
I BNZ 
I 
I 
I 
I 
I 

CANCEL 

EOJ 

(RTAPEOUT).(RCHRPTF) 
RLINR, CHECKPT (Trial 
checkpoint) 

SYSooo •••• 
0,0 (Test for success) 
O(,RLINR) (Return if 
success) 
ALL (Checkpoint failed) 

L _________________________________________ J 

USE OF THE CHRPT MACRO 

Any partition., except a foreground 
partition in a single program mode, 
issue the CHKPT macro successfully. 
cannot be issued for a BTAM program. 
multitasking, only the main task can 

can 
CHRPT 
If 
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successfully checkpoint. CHKPT is ignored 
when issued by a subtask, a foreground 
partition in single program mode, or in 
any of the following additional 
conditions: 

1. The device on which the checkpoint 
records are written is not a magnetic 
tape or a disk pack. (The device 
must be a 2311" 2314, or 2319 disk if 
the filename operand is present.) 

2. End-of-reel is detected while writing 
the checkpoint on tape. 

3. The area on disk is not large enough 
for a single checkpoint. 

,. The macro is issued by a 
telecommunications program that has 
any I/O operation(s) pending on a 
telecommunications device. 

5. The user-specified end address is 
greater than the end of the·problem 
program area. 

6. The CHKPT macro is issued before the 
disk checkpoint file is opened. 

1. Any of the required DTFPH parameters 
for the disk checkpoint file contain 
errors. 

8. If a subtask is attached in the 
partition being checkpointed. 

9. If any DASD track for the partition 
being checkpointed is in the HOLD 
condition. 

If a checkpoint is ignored, control 
returns to the user with binary zeros in 
register o. Otherwise, register zero 
contains the appropriate checkpoint number 
(in unpacked decimal). 

Checkpoints are usually taken after a 
specified period of time has elapsed, or 
after a certain volume of input is 
processed. 

Note: The maximum number of 
checkpoints in anyone job is 9999 
(decimal). If the user wishes 
additional checkpoints, the job must 
be forced to end-of-job and then 
restarted. 

If multitasking, the method to use is 
not readily apparent. However, use the 
following two situations as a guide. 

1. The multitasking operation requires 
checkpoints to be taken on a time 
interval basis. Therefore, at main 
task execution time, a STXIT macro 
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establishes linkage for an interval 
timer interrupt. In the main task 
interval timer routine, the problem 
program issues WAIT macros to wait 
for the detachment of each subtask in 
the partition, and then takes the 
checkpoint. If the main task must 
take an immediate checkpoint l, the 
interval timer routine must first 
detach all subtasks before issuing 
the CBKPT macro. 

2. The multitasking operation requires 
checkpoints to be taken on a volume 
basis. Therefore, the main task 
attaChes the subtasks necessary to 
perform the joh. and then issues WAIT 
macros to wait for ~ch subtask in 
the partition to detach. Each 
subtask keeps a count on the unit of 
work to be performed and detaches 
when it is finished. When all 
subtasks are detached the main task 
can take the checkpoint. 

After the checkpoint is taken, the main 
task can then either attach more, or the 
same, subtasks to continue processing_ 

CBKPT MACRO 

r------T-----~---------------------------, I Name lOp I Operand I 
~------+-----+----------------------------i I [name1ICHKPTlsysnnn,{restart address} I 
I I I . (r1) I 
I I I I 
I I I [,/end address}] [,Jtpointer}] I 
I I I l (r2) l (r3) I 
I I I I 
I I I [,Jdpointer}] [.JFilename}] I 
I I I l (r') l (r5) . I L ______ ~ ____ ~ ____________________________ J 

Special register notation cannot be 
used with any of these operands. 

SYSnnn 

Specifies the logical unit on which the 
checkpoint information is stored. It must 
be an EBCDIC magnetic tape or a disk pack. 
(See Checkpoint File.) 



Restart address -(or r1) 

specifies a symbolic name of the problem 
program statement (or register containing 
the address) at which execution is to 
restart if processing must be continued 
later. 

End address (or r2) 

A symbolic name (or register containing 
the address> of the uppermost byte of the 
problem program area required for restart 
(see Communication Region). This address 
must follow the logic modules being 
included from the relocatable library. If 
this operand is omitted, all main storage 
allocated to the partition is 
checkpointed. 

This operand has two advantages: 

1. Less time and space is required for 
recording the checkpoint record set. 

2. If a program using 24K of storage is 
being run in a larger system and only 
24K is checkpointed, that program can 
be restarted either on a 24K or 
larger system. 

In a multiprogramming environment, 
checkpoints must be restarted in the same 
partition that was checkpointed. 

Tpointer (or r3) 

The symbolic name of an 8-byte field 
contained in the problem program area. 
(See Repositioning Magnetic Tape.) 

Dpointer (or r4) 

The symbolic name of a DA~D operator 
verification table that- the user can set 
up in his own area 'of main storage. (See 
DASD Operator Verification Table.) 

Filename (or rS) 

Used only for checkpoint records o~disk. 
It is the name of the associated DTFPB 
macro. (See Checkpoint on Disk.) 

Information That Is and Is Not Saved 

When the CBXPT macro is issued, the 
following information is saved: 

• Information for the restart and other 
supervisor or job control routines. 

• The general registers. 

• Bytes 8-10 and 12-45 of the 
communication region. 

• The problem program area (see 
End-Address operand). 

• All DASD file protectiOn extents 
attached to logical units belonging to 
the checkpointed program. 

The following information is not saved: 

• The floating-point registers. (If 
needed, these registers should be 
stored in the pro,blem program area 
before issuing CHKPT, and restored in 
a user restart routine.) 

• Any linkages to user routines set by 
the STXIT macro. (If 'needed, STXIT 
should be used in user's restart 
routine. ) 

• Any timer values set by the SETI~E 
macro. (If needed, SETIME shduld be 
used in user's restart routine.> 

• The program mask in problem program 
PSW. (If other than all zeros is 
desired, the mask should be reset in 
user's restart routine.) 

Notes for DASD and MICR Files: DAsD 
system input or output files (SYSIPT, 
SYSLST, etc) must be reopened at 
restart time. In the user's restart 
routine, the programmer must be able 
toldentify the last record processed 
before the checkpoint. 

For MICR files, the problem program 
must disengage the device and process 
all fOllow-up documents in the 
document buffer before taking each 
checkpoint. MICR files require the 
DTFMR supervisor linkages to be 
initiated at restart time. Do this by 
reopening the MICR file in the user's 
restart routine which clears the 
document buffer. 
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CHECKPOINT FILE 

The checkpoint information must be written 
on a disk pack or an EBCDIC magnetic tape, 
either 7- or 9-track. The 7-track tape 
can be in either data conversion or 
translation mode. However, the magnetic 
tape unit must have the data conversion 
feature. On 7-track tapes, the header and 
trailer labels are written in the mode of 
the tape and the data records are 
in data convert mode, odd parity. 

Checkpoints on Tape 

•.• _.:..a.. ..... __ 
WL.I."-"-'=U 

The programmer can either establish a 
separate file for checkpoints or embed the 
checkpoint records in an output data file. 
When the data file is read at a later time 
using logical IOCS, the checkpoint records 
are automatically bypassed. If physical 
IOCS is used, the user must program to 
bypass the checkpoint record sets. See 
Physical lacS (PIOCS). 

If a separate magnetic tape checkpoint 
file with standard labels is maintained, 
the labels should be either checked by an 
OPEN or bypassed by an MTC command before 
the first checkpoint is taken. 

Checkpoints on Disk 

If checkpoints are written on disk, the 
following must be observed: 

• One continuous area on a single pack 
must be defined at execution time by 
the job control cards necessary to 
define a DASD file. 

• The number of tracks required is 
computed as follows: 

where 

[

X :t. 
n 1+30+20 

18 

n = The number of sets of checkpoint 
records to be retained. (When 
the defined extent is full, the 
first set of checkpoint records 
is overlaid.> 

c = The number of bytes to be 
checkpointed in the user's 
problem program up to the end 
address specified in the CHKPT 
macro operand. 
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x = The number of disk extents 
including nonoverlapping 
split-cylinder extents. If 
split-cylinder extents overlap on 
the same cylinder, the number of 
extents counted is one used by 
the program. (This number is 
zero if DASD file protect is not 
used. ) 

y = For 2321, same as x. 

z = 3625, if checkpoint records are 
to be written on a 2311. 

7249, if checkpoint records are 
to be written on a 2314 or 2319. 

For each division" the remai.nder is 
rounded up to the next highest whole 
number before multiplying by n. 

• Each program can use a common 
checkpoint file or define a se~arate 
one. If a common file is used, only 
the last program using the file can be 
restarted. 

• The checkpoint file must be opened 
before the CHKPT macro can be used. 

• A DTFPH macro must be included for use 
by OPEN and the checkpoint routine. 
See Physical IOCS (PIOeS): DTFPH 
Macro. 

REPOSITION I/O FILES 

The I/O files used by the checkpointed 
program must be repositioned on restart to 
the record the user wants to read or write 
next. Checkpoint ~rovides no aids for 
repositioning unit-record files. The 
programmer must establish his own 
repositioning aids and communicate these 
to the operator when necessary. Some 
suggested ways are: 

• Taking check~oints at a logical break 
point in the data, such as paper tape 
end of reel. 

• Switching card stackers after eac~ 
checkpoint. 

• Printing information at checkpoint to 
identify the record in process. 

• Issuing checkpoints on operator 
demand. 



User sequential DASD input, output, and 
work files require no repositioning. " 

When updating DASD records in an 
existing file, the programmer must be able 
to identify the last record updated at 
checkpoint in case he needs to restart. 
This can be done in various ways, such as: 

• Creating a history file to record all 
updates. 

• Creating a field in updat~d records to 
identify the last transaction record 
that updated it. This field can be 
compared against each transaction at 
restart time. 

Repositioning Magnetic Tape 

Checkpoint provides some aid ~n 
repositioning 3"420 or 2400-series magnetic 
tape files at restart. Files can be 
repositioned to the record following the 
last record processed at checkpoint. 

This section and Figure 61 present the 
procedure. The fourth operand of the 
CHKPT macro points to two V-type address 
constants that the user specifies in his 
coding. The order of these constants is 
important. . 

1. The first constant points to a table 
containing the filenames of all 
logical IOCS magnetic tape files to 
be repositioned. 

2. The second constant points to a table 
containing repositioning information 
for physical IOCS magnetic tape files 
to be repositioned. 

3. If the first, second, or both 
constants are zero, no tapes 
processed by logical, physical, or 
both types of IOCS, respectively, are 
repositioned. " 

If the tables are contained in the same 
CSECT as the CHKPT macro, the constants 
may be defined as A-type constants. 

The user must build the tables 
discussed. Each filename in the logical 
IOCS table points to the corresponding DTF 
table where IOCS maintains repositioning 
information. 

• Magnetic tapes with nonstandard labels 
should be repositioned past the labels 

at restart time (presumably the labels 
are followed by a tapemark so that 
forward-space file may be used). 

• If either a nonstandard label or 
unlabeled magnetic tape file is to be 
repositioned for reading backwards, 
the problem programmer must position 
the tape immediately past the tapemark 
following the last data record. 

• Restart does not rewind magnetic tapes 
when repositioning them. 

• A multifile reel should be 
prepositioned to the beginning of the 
desired fi~e. 

• The correct volume of a multivolume 
file must be mounted for restart. 

• For tapes with a standard VOL label, 
restart writes the file serial number 
and volume sequence number on SYSLOG, 
and gives the operator the opportunity 
to verify that the correct reel is 
mounted. 

• IOCS can completely reposition files 
on system logical units (SYSIPT, 
SYSLST, etc), if the tape is not 
shared with any other program and if 
the user keeps a pbysical IOCS 
repositioning table. However, if a 
system logical unit file is shared 
with other programs, a problem exists. 
Output, produced after the checkpoint, 
is duplicated at restart. lnput 
records must be reconstructed from the 
checkpoint, or the user restart 
routine must find the last record 
processed before checkpoint. 

The entries in the physical IOCS table 
are: 

• First halfword. Hexadecimal 
representation of the symbolic unit 
address of the tape (copy from CCB). 

• Second halfword. Number of files 
within the tape in binary notation. 
That is, the number of tapemarks 
between the beginning of tape and the 
position at checkpoint. 

• Third halfword. Number (in binary 
notation) of physical records between 
the preceding tapemark and the 
position at checkpoint. 
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DASD OPERATOR VERIFICATION TABLE 

If the Dpointer operand is used, the user 
can build a table (in his own area of main 
storage) to provide the symbolic unit 
number and the bin (cell) number of each 
DASD file used by his program. At 
restart, the volume serial number of these 
files is printed on SYSLOG for operator 
verification. 

The entries in the DASD operator 
verification table must consist of the 
following two halfwords, in the order 
stated: 
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1. The symbolic unit in hexadecimal 
notation copied from the CCB bytes 6 
and 7. 

2. The bin (cell) number in hexadecimal 
notation. The bin number is always 
zero, except for a 2321, in which 
case the bin number varies with the 
cell (0-9) being verified. 

The~e must be one entry for each DASD 
unit to be verified by the operator. 



..--------------------------------------- ---------------, 
!!m! operation Operand 

CBRPT SYSOOx.(r1).,POINTEP.DASD 
I I r----------------------------------+----.i 
I 

r----------------------------------------------J , 
POINTER r------V(LOGICL) DC 

I 
I 
I 
I 
I 
I , ______ ----------J 

t CNOP 

LOGICL DC 

V (PHYSCL) 
I 
I r-------J 

I 
I 
I 
I 
1 
I 
I 

2,4 

H'n' number of entries in 
the following table. 

, ______ ---------_______ J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

PHYSCL 

DC 

DC 

r-----v 
I V 
I 
I 

(filename1) 
(filename2) 

Symbolic DTF 
name of each 
tape file to 
be repositioned 
at restart I 

I 
I 
I 

V (filenamen) 

I 
I 
I 
I 

B'n' number of entries in 
the following table. 

r-------------------J 

I 
I 
I 
I 
I 

fil!name1 

~SD 

DTFxx 

Figure 61. Repositioning Magnetic Tape 

3H 

3B 

six bytes (3 halfwords) 
for each tape file 
that is to be 
repositioned at restart. 

B'n' number of entries in 
the following table. 

2H 4 bytes 

2H 

(2 halfwords) are 
required for each DASD unit 
so that the operator can 
verify each volume sequence 
number at restart time. 
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Additional Macro Instructions: Call, Save, and Return 

A program may consist of several phases or 
routines produced by language translators 
and then combined by the linkage editor. 
The CALL, SA VB, and RETURN macro 
instructions are used for linkage between 
routines. These macros, with conventional 
register and save area usage, allow 
branching from phase to phase, and delivery 
of parameters. Also" the parameters can be 
delivered to another program. Passing 
control from one routine to another within 
the problem program is referred to as 
direct linkage. 

Figure 63 shows linkage between a main 
program and two subroutines. Linkage can 
proceed through as many levels as 
necessary, and each routine may be called 
from any level. The routine given control 
during the job step is initially a called 
program. During execution of a program, 
the services of another routine may be 
required, at which time the current program 
becomes a calling program. For example, 
when main program passes control to B, B is 
a called program. When control is passed 
from B to C, B is the calling program and C 
is th~ called program. 

Linkage Registers 

To standardize branching and linking, 
registers are assigned specific roles 
(Figure 62). Registers 0, 1, 13, 14, and 
15 are known as the linkage registers. 
Before a branch to another routine, the 
calling program is responsible for the 
following calling sequence: 

is Loading register 13 with the address 
of a register save area in that 
program which the called program is to 
use. 

2. Loading register 14 with the address 
to which the called program will 
return control. 

3. Loading register 15 with the address 
from which the called program will 
take control. 
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4. Loading registers 0 and 1 with 
parameters, or loading register 1 with 
the address of a parameter list. A 
typical calling sequence could read: 

CNOP 2,4 
CALSEQ LA 13,SAVAR Load save 

area address 
LA 1,PARLST Load address of 

a parameter list 
L 15,=V(SOBRj Load entry 

point address 
BALR 14,15 Load return 

address 

SAVAR OS 
PARLST OC 

90 
A (PAR1,PAR2) 

The address of save area (SAVAR) and the 
parameter list (PARLST) containing two 
parameters (PAR1 and PAR2) are passed to a 
subroutine (SUBR) '. SUBR returns control to 
this program at the next sequential 
instruction after the BALR instruction. 

REGISTER 
REG ISTER NAME CONTENTS 

NUMBER 

0 Parameter register Parameters to be passed to the called 
program. 

1 Parameter register Parameters to be passed to the called 

ot 
program. 

, 
Parameter list Acjdress of a parameter list to be 
register passed to either the control program 

or a user's subprogram. 

13 Save area register Address of the register save area to be 
used by the called program. 

14 Retlln't register Address of the location in the calling 
program to which control should be 
returned after execution of the called 
program. 

15 Entry point register Address of the entry point in the 
called program. 

Figure 62. Linkage Registers 



Main Program (A) 

• 
• 
• 

LA 13,SAVEA 

• 
• 
• 

CALL 

• 
• 
• 

RETA 

• 
• 
• 

SAVEA OS 9D 

(Word 1: Optional) 

(Word 2: Not Set) 

(Word 3: SAVEB) 

(Word 4: RET A) 

(Word 5: SUBRB) 

First - Level Subroutine (B) 

~SUBRB SAVE (14,r2) 

BALR--

USING--

ST 13, SAVEB+4 

LA 13,SAVEB 

• 
• 
• 

CALL 

• 
• 
• 

RETB ----- • 
L 13,SAVEB+4 

RETURN (14, r2) 

• 
• 
• 

SAVEB OS 90 

(Word 1: Optional) 

(Word 6 - 18: Remaining registers) 

(Word 2: SAVEA) 

(Word 3:-SAVEC) 

(Word 4: RETB) 

(Word 5: SUBRC) 

Second - Level-Subrautine (C) 

~SUBRC SAVE--

• 
• 

• 

RETURN--

• 
• 
• 

SAVEC OS 90 

(Word 1: Optional) 

(Word 2: SAVEB) 

(Word 3 - 18: Not Set) 

(Word 6 -18: Remaining registers) 

Figure 63. Direct Linkage 

After execution of the calling sequence, 
the following should occur as a result of 
called program execution: 

1. The contents of registers 2 through 
14, and the program mask are 
unchanged. 

2. The contents of registers 0, 1, and 
15, and the contents of the floating 
point registers, and the condition 
code may be changed. 

3. The parameter list addresses contains 
the results obtained from called 
program execution. 

Save Areas 

A called program should save and restore 
the contents of the linkage registers, as 
well as the contents of any register that 
it uses. The registers are stored in a 
save area that the higher level (calling) 
program provided. This procedure conserves 
main storage because the instruction to 
save and restore registers need not be in 
each calling sequence. 

Every program must provide a save area 
and place its address in register 13 before 
it executes a direct li~age. This address 
is then passed to the called routine. A 
save area occupies nine doublewords and' is 
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WORD DISPLACEMENT I CONTENTS 

1 0 I Indicator byte and storage length; used by PLjI I 
I I language program. 

2 4 

I 
The address of the previous save area;. that is, the save 
area of the subprogram that called this one (used for 
tracing purposes). 

3 8 The oddiess of the iiext save Of 0::0, thot is, tho:: sove 
area of the subprogram to which this subprogram refers. 

4 12 The contents of register 14 containing the address to 
which return is made. 

5 16 The contents of reQister 15 containinq the address to 
~ . 

which entry into this subprogram is made. 

6 20 (The contents of) reg ister O. 

7 24 (The contents of) register 1 . 

8 28 (The contents of) register 2. 

9 32 (The contents of) register 3. 

10 I 36 (The contents of) register 4. 

11 40 (The contents of) register 5. 

12 44 (The contents of) reg ister 6. 

13 48 (The contents of) register 7. 

14 52 (The contents of) reg ister 8. 

15 56 (The contents of) reg ister 9. 

16 60 (The contents of) register )0. 

17 64 (The contents of) register )). 

18 68 (The contents of) reg ister 12. 

Figure 64. Save Area Words and Contents in Calling Programs 

aligned on a doubleword boundary. For 
programs to save registers in a uniform 
manner, the save area has a standard format 
(Figure 64) as follows: 

• Word 1: An indicator byte followed by 
three bytes that contain the length of 
allocated storage. Use of these fields 
is optional, except in programs written 
in the PL/I language. 

• Word 2: A pointer to word 1 of the 
save area of the next higher level 
program. The address passed to a 
routine in register 13. The contents 
of register 13 must be stored by a 
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calling program before the calling 
program loads register 13 with the 
address of the current save area that 
is passed to a lower level routine 
(Figure 64, ST 13,SAVEB+4) • 

• Word 3: A pointer to word 1 of the 
save area of the-next lower level 
program, unless this called program is 
at the lowest level and does not have a 
save area. (The called program 
requires a save area only if it is also 
a calling program.) Thus, the called 
program, if it contains a save area, 
stores the save area address in this 
word. 



• Word 4: The return address, which is 
register 14, when control is given to 
the called program. The called program 
may save the return address in this 
word. 

• Word 5: The address of the entry point 
of the called program. This address is 
in register 15 when control is given to 
the called program. The called program 
stores the entry-point address in this 
word. 

• Words 6 through 18: The contents of 
registers 0 through 12, in that order. 
The called progra~ stores the register 
contents in these words if it is 
programmed to modify these registers. 

In any routine, the contents of register 
13 are saved so that the registers may be 
restored upon return. For purposes of 
tracing from save area to save area, the 
address of the new save area is stored. 
Only the registers to be modified in the 
routine need be saved. However, the safest 
procedure is to store all registers to 
ensure that later changes to the program do 
not result in the modification of the 
contents of a register that was not saved. 

CALL--CALL A PROGRAM 

The CALL macro instruction passes control 
from a program to a specified entry point 
in another program. The program issuing 
the call macro instruction is the calling 
program. The program receiving control is 
the called program. The called program 
must be in main storage when the CALL macro 
instruction is executed. The called 
program is brought into main storage in one 
of two ways: 

1. As part of the program issuing the 
CALL. In this case, the CALL macro 
instruction must specify an entry 
point by symbolic name. The phase 
containing that entry point is 
included in the phase containing the 
CALL macro instruction by the linkage 
editor. 

2. As the phase specified by a LOAD macro 
instruction. In this case, the CALL 
macro instruction specifies register 
15 (the entry-point register) into 
which was loaded the address of the 
program to be called. The LOAD macro 
instruction must precede the first 
CALL for that program. 

r , -----~----------------, 
lName I Operation I Operand I 
~-----+--------+----------------------~ I [name] I CALL I{ entrypoint} I 
I I I (15) I 
I I I I 
I I I [, (parameter, • • • ) ] I L _____ ~ _________ ~ ______________________ J 

entrypoint 

Specifies the entry point to which control 
is passed. If the symbolic name of an 
entry point is written, an instruction 

L 15" =V (entrypoint) 

is generated as part of the macro 
expansion. The linkage editor makes the 
called program part of the calling program 
phase,. The symbolic name must be either 
the name of a control section (CSECT) or an 
assembler language ENTRY statement operand 
in the called program. Control is'given to 
the called progra~ at this address. 

If register 15 is specified, the 
entrypoint address should have been lo~ded 
into that register previously. The operand 
may be written as a self-defining value 
equal to 15 and enclosed in parentheses, 
inwhich case, the V-type address constant 
instruction is not generated. Control is 
given to the called program at the address 
in register 15. The (15) entrypoint 
operand and LOAD macro instruction 
combination is most useful when the same 
program is called many times during 
execution of the calling program, but is 
not needed in main storage throughout 
execution of the calling program. 

If the CALL macro instruction is used 
and a symbolic name is written for the 
entry operand,. the called program resides 
in storage throughout execution of the 
calling program. This wastes main storage 
if the called program is not needed during 
all of the calling program execution. 
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parameter 

Specifies an address (relocatable or 
absolute expression) to be passed a8 a 
parameter to the called program. Terms in 
the address must not be indexed. The 
parameter operands must be written in a 
sublist, as shown in the format 
description. If one or more parameter 
operands are writt.eii. a problem program 
parameter list is generated. It consists 
of a fullword for each operand. Bach 
fullword is aligned on a full word boundary 
and contains the address to be passed in 
its three low-order bytes. The addresses 
must appear in the parameter list in the 
same order as in the macro instruction. 
Wben the called program is entered. 
register 1 (the parameter list register) 
contains the address of the problem program 
parameter list. 

In the follOWing examples. EXl gives 
control to an entry point named EN'l'. 02 
gives control to an entry point whose 
address is contained in register' 15. Two 
parameters, ABC and DEF, are passed. 

bamples 

EXl CALL ENT 
EX2 CALL (15),(ABC.DEP) 

A typical macro expansion for the macro 
instruction CALL SUBR.(Pl.P2 •••• Pn) is: 

CHOP 
NAME 
L 
LA 
BALR 
DC 
ORG 
DC 
ORG 

15,=V(SUBR) 
14,.+6+4*n (return address) 
1.15 
A(Pl.P2 ••• ,Pn) 
·-4 
X'80' 

NAME is the symbol in the name field of 
the macro instruction. n is the number of 
fullvords in the parameter list. SttaR is 
the symbolic name of the entry point of the 
called program. Pl through Pn are the 
addresses to be passed ·to the called 
program. 

SAYB--SAVE REGISTER CON'l'ENTS 

The SAVE macro stores the contents of 
specified registers in the savearea 
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provided by the calling program. It is 
written at the entry point of a program, 
before any registers can be modified by the 
new program. 

"--T---~--------------' 
IName I Operation I Operand I 
~ -+~-----+------------~ I [nameliSAVE I (rl[,r2]) I L__ _J._ ............. ______ .L~ _________ ~ ___ ...-..-___ _.__J 

The operands ri.r2 specify the range of the 
registers to be stored in the save area of 
the calling program. The address of this 
area is passed to the program in register 
13. The operands are written as 
self-defining values so that they cause 
desired registers in the range of 14 
through 12 (14. 15, 0 through 12) to be 
stored when inserted in an STN instruction. 
Registers 111 and 15. if specified. are 
saved in words 4 and 5 of the save area. 
Registers 0 through 12 are saved in words 6 
through 18 of the save area. The contents 
of • given register are always stored ina 
particular word in the save area. For 
example, register 3 is always saved in word 
9 even if register 2 is not saved. If r2 
is omitted·, only the register specified by 
r1 is saved. 

REtURN--BBTORN TOA PROGRAM 

The RETURN macro instruction restores the 
registers whose contents were saved and 
returns control to the calling programs. 

,---r---r----------------, IName I Operation I Operand I 
~-----+---------+----------------------~ I [namell RETURN I (rl [,r21) I L ~ ________ _4_ _______________________ J 

The operands rl,r2 specify the range of the 
registers to be reloaded from the save area 
of the program that rec~i~es control. The 
operan4s are written as self-defining 
values. When inserted in an LM (load 
muitiple) instructioD, the operands cause 
tbe registers in the range from 14 through 
12 (14, 15, 0 through 12) to be restored 
from worda lI.through 18 of the save area. 
If r2 is "omitted. only the register 
specified by rl is restored. To access 
this save area, register 13 must contain 
the save area address. Therefore, the 
address of the save area is loaded into 
register 13 before execution of the RETURN 
macro iDstruction. 



DASD Labels 

Whenever files of records are written on 
DASD, each volume ~~§! contain standard 
labels to identify the pack or cell and the 
logical file(s) on it. When logical laCS 
is used for a file, the laCS routines read, 
check, and/or write standard labels. When 
physical laCS is used~ laCS prQcesses the 
labels if the DTFPH macro instruction is 
included in the user's program. The entry 
TYPEFLE must be specified to indicate 
whether the file is an input file (read 
and/or write labels) or an output file 
(check old labels and write new labels). 

The standard labels include one volume 
!~~~! for each pack or cell and one-or-more 
f~!~_labe!§ fo~ each logical file en the 
DASD. The section describes briefly the 
organization of lapels on disk packs or 
data cells. Additional information about 
labels is given -in the Q~£~_~~n~g~m~g~ 
£Q~~2!§ publication. 

The standard volume label identifies the 
entire volume and offers volume protection. 
For systems residence, the volume label is 
always the third recqrd on cylinder 0, 
track O. The first two records on this 
track of SYSKES are initial program loading 
(IPL) records. On all other volumes, these 
records contain binary zeros. The 
volume-label recor1 consists of a count 
area, a 4-byte key area, and an SO-byte 
data area. Both the key area and the first 
four bytes of the data area contain the 
label identifier VaLl. The remaining 76 
bytes of the data area contain other 
identifying information such as the volume 
serial number~ and the address of the set 
of file labels for ·the pack or cell (see 
Standard File Labels). The volume label is 
generally-written-once, when the DASD is 
received, by an IBM-supplied utility 
program. 

The standard volume label may be 
followed by one to seven additional volume 
labels (starting with record 4 on cylinder 
0, track 0). These labels must contain the 
label identifier VOL2, VOL3, etc in the 
4-byte key areas and in the first four 
byte~ of the data areas. The other 76 
bytes may ~ontain whatever information the 
user requires. The additional volume 

Appendix A: Label Formats 

labels are also written by the utility 
frog ram that writes the standard volume 
label. However, laCS does not make them 
available to the user for checking or 
rewriting when problem programs are 
executed. These labels are used by as and 
are always bypassed ty the Disk Operating 
System OPEN routines. 

The standard file labels identify the 
logical file, give its location(s) on the 
disk pack or data cell, and offer file 
protection. The labels for all logical 
files on a volume are grouped together and 
stored in a specific area of DASD called 
the Volume Table of Contents (VTOC). 

The number and format of labels required 
for anyone logical file depends on the 
file organization (see §!~g9~~9_[!!~_~~Q~! 
Formats) and the number of separate areas 
(extents) of the pack or cell used by the 
file. The data records for a logical file 
may be contained within one area of the 
fack or cell, or they may be scattered in 
different areas of it. The limits 
(starting and ending addresses) of each 
area used by the file are specified by the 
standard file label(s). 

Because each file label contains file 
limits, ,the group of labels on the volume 
is essentially a directory of all files on 
the volume. The VTOC itself becomes a file 
cf records (one or more standard-label 
records per logical file) and, in turn, has 
a label. The label of the VTOC is the 
first record in the VTOC. This label 
identifies the ~ile as the VTOC file, and 
gives the file limits. The Volume rable of 
Contents is contained within one cylinder 
of a disk pack or data cell. It does not 
cverflow onto another cylinder. 

If a logical file of data records is 
recorded on more than one volume, standard 
labels for the file must be included in the 
VTOC of each volume used. ·The label (s) on 
each volume ident~fies the portion of the 
logical file on the pack or cell and 
specifies the extent(s) used on it. 
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All standard file label records have a 
count area and a 140-byte key/data area. 
Five standard label formats are provided. 

Format 1. This format is for all 
logIcaI~IIes, and has a 44-byte key area 
and a 96-byte data area. It is always the 
first of the series of labels when. a file 
requires more than one label on a disk pack 
or cell (see fQ~at_~ and for~~!_l). 

The format-1 label identifies the 
logical file (by a file name assigned by 
the user and included in'the 44-bvte key 
area), and contains file and data-rec~rd 
specifications. It also provides the 
addresses for three separate DASD areas 
(extents) for the file. If the file is 
scattered over more than three separate 
areas on one pack or cell,' a format-3 label 
is also required. In this case, the 
format-1 label points to the second label 
set up for the file on this volume. If a 
logical file is recorded on more than one 
volume, a format-1 label is always created 
in the VToe for each volume. 

fQE~~_~. This format is required for 
any file that is organized by the Indexed 
Sequential Access Method. The 44-byte key 
area and the 96-byte data area contain 
specifications unique to this type ~f file 
organization. 

If an indexed sequential file is 
recorded on t~o or more volumes, the 
format-2 label is used only on the volume 
containing the cylinder index. This volume 
may# or may not, contain data records. The 
format-2 label is not repeated on the 
additional packs (as the forrrat-1 label 
is). 

fQ~~at_~. If a logical file uses more 
than three extents on any pack or cell, 
this format specifies the addresses of the 
additional extents. It is used only for 
extent information. It has a 44-byte key 
area and a 96-byte data area that provide 
for 13 extents. 

The format-l label for the logical file 
points to the format-3 label. In a DTFSD 
file, a format-3 label may also point to 
another format-3 label. It is included, as 
required, on the first pack or cell, or on 
additional volumes if the logical file is 
recorded on two or more volumes. 

Format 4. The format-4 label defines 
the-VroC-Itself and is always the first 
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label in the VToe. This label also 
~rovides the location and number of 
available tracks in the alternate track 
area. 

Format 5. The format-5 label is used by 
the-operatIng System for Direct Access 
Device Space Management. 

The user may include additional labels to 
defines his file further, provided the file 
is processed se~uentially (DTFSR or DTFSD 
nacro specified), ty the direct access 
method ,(DTFDA macro specified), or by 
~hysical Ioes (DTFPH macro specified). 
User standard file labels are not processed 
in a file organized and processed by the 
Indexed Sequential Access Method CDTFIS 
specified). A file that is processed in 
sequential order (using DTFSR or DTFSD) may 
have up to eight user header labels and 
trailer latels for a 2311, 2314, or 2319 
file. It may have up to five user header 
labels and trailer labels for a 2321 file. 
The trailer labels can be written to 
indicate an end-of-volume or end-of-file 
condition~ That is, when the end of an 
extent or end of file on one volume is 
reached and the next extent is on a 
different volume, us~r trailer labels can 
ce included to contain whatever trailer 
information the user desires (for eKample, 
a record count for the completed volume). 

User-standard labels are not stored in 
the Volume rable of eontents:--Instead, 
they are written on the·fiE~! ~f~£~ of the 
first extent allotted for the logical-file 
data-records. In this case, the user's 
data records start with the second track in 
the extent, regardless of whether the 
labels require a full track. If a file is 
written on two or more packs or cells, the 
additional labels are written on each of 
the packs or cells. 

All user-standard labels must be 80 
bytes long, and must contain standard 
information in the first four bytes. The 
remaining 76 bytes may contain whatever 
information the user wants. A four-byte 
key area supplied by Ioes precedes all 
labels. 

The standard information in the first 
four bytes is used for the record key when 
reading or writing header labels. The 
header labels are identified by UHL1, 
UHL2, ••• ,UHL8. The trailer labels, ~hen 
applicable, are identified in the key field 
by UTLO, UTL1, ••• , U'rL7 (or U'IL4) although 
the first four bytes of the labels contain 



UTL1-UTL8 (or UTL5). Each user-label set 
(header or trailer) is terminated by a 
filemark (a record with data length 0 
preceded by a four-byte key area), which is 
written by laCS. For example, if a file 
has five header labels and four trailer 
labels, the contents of the user-label 
track are: 

RO Standard information 
R1 UHL1--user's 1st header label 
R2 UHL2--user's 2nd header label 
R3 UHL3--user's 3rd header label 
R4 UHL4--user's 4th header label 
R5 UHL5--user's 5th header label 
R6 UHL6--filemark 
R7 UTL1--user's 1st trailer label 
R8 UTL2--user's 2nd trailer label 
R9 UTL3--user's 3rd trailer label 
R10 UTL4--user's 4th trailer label 
R11 UTL5--filemark 

If only h~~Q~ labels are used, the 
user-label track contains: 

RO Standard information 
R1 UHL1--user's 1st header label 
R2 UHL2--user's 2nd header label 

R(n) UHL(n)--user's nth header label 
where n is ~ S 

R(n+1) UHL(n+1)--filemark 
R(n+2) UTLO--filemark 

The user's label routine can determine 
if a label is a hea~er or trailer label by 
testing the first four bytes of the label 
(see Labe!_~fQ£~~!~g). 

Standard Tape I.abela 

When an EBCDIC or ~SCII tape input or 
output file with standard labels is o~ened, 
IOCS can h'andle the label checking (on 
input) or writing (on output). When 
logical IOCS macros are used, the entry 
FILABL=STD must be included to specify IOCS 
processing of labels. When physical IO:S 
macros are used, the DTFPH entry TYPEFLE 
must be included to indicate whether this 
is an input file (check labels) or an 
output file (write labels). 

The standard labels for a tape file 
are: a volume label, a file header label, 
and a file trailer label. The volume label 

(the first record, 80 characters on a reel 
of ta~e) identifies the entire volume 
(reel) and offers volume protection. It 
contains the label identifier VOL1 in the 
first four positions, and other identifying 
information such as the volume serial 
number. This is a unique number generally 
assigned to the reel when it is first 
received in the installation. The volume 
label is generally written once, when the 
reel of tape is received, by an 
IBM-sup~lie~ utility program. The standard 
volume label may be followed by a maximum 
of seven ad~itional volume labels, if 
desired. These must be identified by VJL2, 
VOL3, etc in the first four positions of 
each succeeding latel. However, laCS does 
not permit the ~hecking or writing of 
additional volume latels by the user in the 
problem pro~ram. These labels are 
available for use by OS and are always 
bypassed on the input for the Disk 
Operating System. 

Only one American National Standards 
Institute, Inc. standard volume label can 
be used for ASCII tape files. This may be 
followed by a maximum of nine user standard 
volurr-e labels (identified by UVL1, ••. UVL9 
in the first four positions of the label). 
These additional labels are typassed on 
input and are not created by DOS on output. 

The volume label set is followed by a 
standard file header label. This label (SO 
characters)-IdentI1Ies-the logical file 
record on the tape and offers file 
protection. It contains the label 
identifier HOR1 in the first four 
positions, and other identifying 
information such as file identifier, file 
serial nurrter, creation date, etc. An 
input tape m~y contain standard header 
labels HOR1-HORS. laCS checks label HDRl 
and bypasses HDR2-HO~8 (these labels are 
used by aS). An ASCII input tape may 
contain American National Standards 
Institute, Inc. standard header labels HDR.1 
through HDR9. loeS checks label BORland 
bypasses HDR2-HDR9. 

For EBCDIC files, the standard file 
header labels may be followed by a maximum 
of eight user-written standard labels, if 
desired. If so, the file header labels 
rrust be identified by UHL1, UHL2, etc. 
Labels UHL1-UBL8 may be processed if the 
DTF entry LABAOOR is specified. A tapemark 
follows the !!~~ file header label. 

~ standard file trailer label is located 
at the-ena-of-a-IogIcaI-1IIe-(EoF), or at 
the end of a volume (EOV) if the logical 
file continues on another volume. The 
trailer label has the same format as the 
header label. It is identified by EOFl or 
EOV1 (instead of HDR1) and contains a 
physical record count (block count). Like 
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the file header label, the standard file 
trailer label may be followed by user 
standard trailer labels. These must be 
Ident:iIied-by-UTLl;-UTL2, etc (for EBCDIC 
files). ~ tapemark must follow the label 
set. 

American ~ational Standards ~nstitute, 
Inc. user standar:l h.eader and trai ler 
labels are identified by UHLa and UTLa 
respectively. ~ represents an ~SCII 
character in the range "2/0 through 5/14 
excluding 2/7 (quote). 

~ll user-written standard labels must be 
80 characters long and must contain toe 
standard identification in the first four 
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Fositions. The rema1n1ng 76 positions may 
contain whatever information the user 
wants. Additional information about tape 
labels is given in the Q~~~_~~~~9~~~~~ 
£2D£~E!~ publication. 

Note 1: On 7-track tape, standard 
labels are written on the same density 
as the data on the tape. All 
inforJl"ation on ;:) r;:)n~ 1'"P,ol m"c::~ ho 

written in si~gie -d~~sity: ···Th;s;-
standard labels are written ~ith even 
parity in the translation m~de. 

Note 2: The last file on any volume is 
followed by two consecutive tapemarks. 



Appendix B: Control Character Codes 

CTLCHR=ASA 

A control character must appear in each 
logical record if the ASA option is chose~. 
If the control character for the printer is 
not valid, a message is given and the job 
is canceled. If the control character for 
the card punch is not V or W, the card is 
selected into pocket 1. The codes are: 

Code Interpretation 

(blank) Space one line before printing 
o Space two lines before printing 
- Space three lines before printing 
+ Suppress space before printing 
1 Skip to channel 1 before printing 
2 Skip to channel 2 before printing 
3 Skip to channel 3 before printing 
4 Skip to channel 4 before printing 
5 Skip to channel 5 before printing 
6 Skip to channel 6 before printing 
1 Skip to channel 1 before printing 
8 Skip to channel 8 before printing 
9 Skip to channel 9 before printing 
A Skip to channel 10 before printing 
B Skip to channel 11 before printing 
C Skip to channel 12 before printing 
V Select stacker 1 
W Select stacker 2 

CTLCHR=YES 

The control character is the command-code 
portion of the System/360 channel command 
word used in printing a line or spacing the 
forms. If the character is not one of the 
following characters, unpredictable events 
will occur. 

r--------~---------~--------------------, 
fBexa- 1 Punch J 1 
(decimal. tCombina- I Function 1 
1 Code Ition I 1 

~------~---------'~---------------------~ 
I. , 1 
IStacker selection on 1442 1 

~--~-----~--------~--------------------~ I 1 I I 
I 81 112,0,1 ISelect into stacker 11 
t I I I 
I cl 112,1 ISelect into stacker 21 

~~--~---------~--------------------~ 
1 1 
IPocket Selection on 2540 1 

~-------T---------T---------------------~ 
I 1 I 1 
I 01 112,9,1 ISelect into pocket 1 I 
I I 1 I 
I 41 112,0,9,1 ISelect into pocket 2 I 
I I 1 1 
1 81 112,0,1 ISelect into pocket 3 1 
~---------~----~---~--------------------~ 
1 1 
tStacker Selection On 2520 1 

~--------T---------T---------------------~ 
I 1·1 1 
1 01 112,9,1 ISelect into stacker 11 
I 1 1 1 
1 41 112.0,9,1 ISelect into stacker 21 

~----.------~---------~--------------------~ 
1 I 
IPrinter control 1 
~- ~-T---------~--------------------~ 

I 
01 12,9,1 IWrite (no automatic 

I space) 
1 

09 12,9,8,1 IWrite and space 1 
Iline after printing 
I 

11 11,9,1 IWrite and space 2 
tlines after printing 
I 

19 11,9,8,1 IWrite and space 3 
Ilines after printing 
I 

89 12,0,9 IWrite and skip to 
Ichannel 1 after 
1 printing 

l ______ ~~~~~_~ ___ ~~~~~ __________ ~--------
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,. i . 1 , 
I Bexa- I Punch I I 
I decimal I Comb ina- I Function I 

,--------y---------~--------------------, I Hexa- I Punch "I 1 
I decimal ICombina- I Function I 

1 Code Ition 1 1 I Code Ition 1 I 
~---- I --+- of 

I I 
~---------+---------+_--------------------f 

ft.; I 
91 112,11,1 IWrite and skip to OB 121 9,8,3 ISpace 1 line 

I Ichannel 2 after I immediately 
I printing 1 
I 13 ISpace 2 lines 

99 12,11,9 IWrite and skip to I immediately 
Ichannel 3 aft~r 
iprinting 

I 
I 

11~9,8,3 ISpace 3 lines lB 
I I immediately 

Al 11,0,1 IWrite and skip to I 
Ichannel 4 after 8B 12,0,8,3 ISkip to channell 
I printing 1 immediately 
I , • I 

A9 11_n_Q 1t.111"'~+A ""'ft;t eo'lr ~ .... "" --,,- .. I ..... ~ ... ,.., ..... ~ ......... J:'" .... .., 12",11,3 iSkip to channel 2 
Ichannel 5 after limmed.iately 
I printing I 
I 9B 12,11,8,3ISkip to channel 3 

Bl 112,11,0,1IWrite and skip to I immediately 
I Ichannel 6 after I 
I I printing 
I I 

ISkip to channel 4 
11mmediately 

A3 11,0,3 

B9 112,11,0,9IWrite and skip to I 
I Ichannel 7 after AB 11,0,8,3 ISkip to channel 5 
I I printing I immediatf!ly 
I 1 I 

Cl 12,1 IWrite and skip to B3 12,ll,O,31Skip to channel 6 
Ichannel 8 after I immediately 
I printing I 
I BB 12,11,0, ISkip to channel 7 

C9 12,9 IWrite and skip to 8,3 I immediately 
Ichannel 9 after I 
I printing C3 12,3 ISkip to channel 8 
I I immediately 

Dl 11,1 IWrite and skip to I 
Ichannel 10 after CB 12,0,9, ISkip to channel 9 
I printing 8,3 I immediately 
I I 

D9 11,9 IWrite and skip to 03 11,3 ISkip to channel 10 
Ichannel 11 after I"immediately 
I printing I 
I DB 12,11,9, ISkip to channel 11 

El 11,0;,9,1 IWrite and skip to 8,3 I immediately 
Ichannel 12 after 
I printing 

I " 
ISkip to channel 12 E3 0,.3 

-----~----
.1.-___ 

_J I immediately 
I 

03 12,9,3 INO operation L _______ L-________ .l.-____________________ J 
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Appendix C: Assembling the Problem Program, DTFs, and 
Logic Modules 

All the programs describea in this appendix 
perform the same function, namely, a 
card-to-disk operation with the following 
equipment and options: 

1. Card reader: IBM 2540 (SYS004). 

2. Disk: IBM 2311 with u~er labels. 

3. Record size: 80 bytes. 

4. Block size: 408 bytes including 
8-byte count field (blocking factor of 
5). 

5. One I/O area and workarea for the card 
reader. 

6. Two I/O areas for the disk. 

The following methods may be used to 
furnish the DTFs and IOCS logic modules to 
the card-to-disk program. 

1. DTFs, loes logic modules, and problem 
program assembled together. 

2. Logic modules assembled separately. 

3. DTFsand logic modules assembled 
separately, label exit, EOF exit, and 
I/O areas assembled with DTPs. 

4. Same as in 3 except that I/O areas are 
moved back into main program. 

5. Same as in 4 except that label exit 
and EOF exit are also moved back into 
main program .• 

An example of each of these five methods 
of assembling the main program, modules, 
DTFs,'and related functions follows. In 
the figures that accompany the examples, 
each dashed arrow represents a symbolic 
linkage~ with an external reference at the 
base of the arrow., and a label or section 
definition designating the same symbol at 
the head of the arrow_ 

At the points where an arrow is marked 
with a circle, it is the programmer's 
responsibility to define an ENTRY or EXTRN 
symbol, as applicable. 

Each dotted arrow represents a direct 
linkage. Components are represented by the 
small rectangles. Assemblies are 
represented by the larger bordered areas. 

The examples are followed by a 
Comparison of the Five Methods. 
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lXAMPLB 1: ASSEMBLIMG THE PROBLEM PROGRAM. MFs. AND LOGIC MODULES TOGETHER 

Pigure 65 ahowe the •• sembly of the DTFs, logic modules, and problem program. The 
assembly source deck ia: 

Col. 72 

CD'l'ODISK START ° !!ALl 1 ~ 1\ Initialize base register. .... ,"1 
USING • ,12 Establish addressability • 
LA 13,SAVEAREA Use reg 13 as pointer to save 
OPEN CARDS,DISK Open both files. 

NIX'T GET CARDS, (2) Read one card and move it 
PUT DISK to the disk output buffer. 
S NEXT Return for next card. 

area. 

..-... W"WJI .. 1111!11 ....... 
o::N'ly~ OS 9D Save area is 72-tyte, doubleword 

aligned. 

lOPeD CLOSE CARDS,DISK At- card-reader EOP, close 
BOJ both files and exit to job 

control. 

MYLABILS User's label-processing 
routine. 

LBRBT 2 Return to main program. 

CARDS D'tPCD X 
DEVADDR=SYSOO" , X 
EOPADOR=EOPCO, X 
IOAREA1=Al, X 
WORKA=YES 

DISK DTPSD X 
BLltSIZE="08, X 
l0AREA1=A2, X 
IOAREA2=A3, X 
IOREG=(2), X 

~ LABAODR=MYLABELS, X 
" R!CPORM=FIX.BLX, X .,.J 

~~; RECSIZE=80, X 
: TYPEFLE=OUTPUT 
\ 

Al OS SOC Card-input buffer 
A2 OS "08C First disk buffer 
A3 DS "08C Second disk buffer 

(1) CDMon X 
DBVICE=2540,- X 
TYPEFLE=INPUT, X 
WORKA=YES 

SDMODI'O 

IND CDTODISK Program-start address 
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Problem Program 
: DTF's 
• 

OPE N CARDS I DISK ••••••••••••••••• " •••. - •••••••••••••••••••••••••• ~ DIS K 

GET CA~DS,(2) : 0000 ••• 0 ·.CARDS 
• • • • • • 

o • .......... ~--------------------
CARDS DTFCD 

DEVADDR=SYSOO4 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • EOFADDR=EOFCD : L .............. IOAREA1=Al 
: : WORKA-YES · . 
~. --1------" 
· · · · · .; 

· · · · • · . · · · · · · · · I : A 1 (Buffer Area) : 

1I111111111111111111111111~ · i" : · · o · · 
~:---------------, 

EOFCD (End-of-Fil. Prac_i~) 
• • • • • 

r---------.J 
I 

. f 
CDMOD 

(Logic for a Card FiI.) 

• • • • • • 

DISK DTFSD 

BLKSIZE=408 
IOAREA1=/Ji2 •• 0.0 •• 0 •••••• 

00 • • • • 0 oIOARE/Ji2=A3 I: 
: IOREG= (2) : 
: LABADDR=MYLABELS····· : 
: RECFORM=fIXBLK : : 
: R~~U~O : : 
~ TYPEFLE=OUTPUT : : 

--~I--: : : · . 

· · · · · · o 

· · · · 

· . · . · . · . 
MYLABELS I ~ ~ 
{User's Routine) ... • • • • • • • .: : 

• • • I : -------------- . . . 
I · o 

A2 (Buffer Area) : 

11111111111111111111111111 r · · · · · · · .. : 
: A3 (Buffer Area) 

: ······,11111111111111111111111111 

. l"-----_---' 

SDMODFO 

(Logic for a Disk File) 

• • • • • • 

Figure 65. Assembling the Problem Program DTPs and Modules Together (Example 1) 
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EXAMPLE 2: ASSEMBLING THE LOGIC MODULES 
SEPARATELY 

The main-program source deck is identical 
to that in Example 1 until (1); at this 
pOint, the user simply furnishes the END 
card. Figure 66 shows the separation of 
the I/O logic modules. 

The two logic modules are assembled as 
follows: 

I prob1r ProglOm 

Card logic 
module 

Disk logic 
- ....... ...:1 ... , _ 
&UVUU.l.C 

OTF's 

I t"\p~.... rAPI"'I<: 1"'11<:1(' 
~'''I'' ",", .. -""..,..."...,1..,.' :::::::=;;=====;.-· .. •• .. • .. • ... • •••••••••••••••••••••• ~UI~1' 

GET CA~OS,(2) : •••••••• ·~CAROS 
~----------------------~ 

CDMOD 

END 

SDMODFO 

END 

DEVICE=2540, 
SEPASMB=YES, 
TYPEFLE=INPUT, 
WORKA=YES 

SEPASMB=YES 

Col. 72 
--X--

X 
X 
X 

X 

• • • • • 

. . .......... 
CARDS OTFCO DISK DTFSD 

• DEVAOOR=SYSOO4 
••••••••••••••••••••••••• • • ••• • •• • • • • • • • • • • • EOFAOOR=£OFCO 

: L:············· IOAREA1=Al 
: • WQRKA=VES . . 
~ ~ I 

--,----------------~ 
EOFCD (End-of-File Proc .. i~) 

• • • • • 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r---------~ 
I 

f 
COMOD (Separately Assembled) 

(Logic for a Card File) 
• • • • • • 

BLKSIZE=408 
IOAREA 1 =A2 •••••••••••••• 

• •••••• 'IOAREA2=A3 I : 
: IOREG= (2) : 
: LABADOR=MYLABEL5- • • •• : 
: RECFORM=fIXBLK :: 

RECSI ZE=80 : : 
TYPEFLE=OUTPUT •• 

· . . . . · 
MYLABELS I 1 1 
(UT" Routine) ...... r-: ~ 

· 
A2 ("!fe, Aroa) I l 
11111111111111111111111111 r · . . . . . · · · : 
A3 (Buffer Area) 

: · · i·· · -111111111111111111111111111 

SDMODFO (Separately Assembled) 

(Logic for a Disk File) 

• • • • • • 

Figure 66. Logic Modules Assembled separately (Example 2) 
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After assembly, each logic module is 
preceded by the appropriate CATALR card. 
The modules may be added to the system 
relocatable library during a maintenance 
run. Thereafter, logic modules are 
automatically included in the user program 
by the linkage editor while it prepares the 
preceding main program for execution. 

EXAMPLE 3: ASSEMBLING THE DTFs AND LOGIC 
MODULES SEPARATELY 

The main program is assembled: 

CDTODISK 

NEXT 

SAVEAREA 

(2) 

START 
BALR 
USING 
LA 
OPEN 
GET 
PUT 
B 
OS 

EXTRN 
END 

o 
12,0 
*,12 
13, SAVEAREA 
CARDS,DISK 
CAROS,(2) 
DISK 
NEXT 
9D 

CARDS,DISK 
CDTODISK 

The logic modules are assembled as in 
Example 2. Figure 67 shows the separation 
of the DTFs and logic modules. 

The card-file macro instruction and 
related functions are assembled: 

Col. 72 

CARDS 

EOFCD 

(3) Al 

DTFCD 
DEVADDR=SYS004, 
SEPASMB=YES, 
EOFADDR=EOFCD, 
IOAREA1=Al, 
WORKA=YES 

USING *,14 

CLOSE CARDS, DISK 
EOJ 

EXTRN DISK 

DS 
END 

80C 

X 
X 
X 
X 
X 

The disk-file macro instruction and 
related functions are assembled: 

DISK DTFSD 

MYLABELS EALR 
USING 

I.BRET 

(4) A2 DS 
(5) A3 DS 

END 

BLKSIZE=408, 
SEPASMB=YES,. 

TYPEFLE=OUTPOT 
10,0 
*,,10 

2 

408C 
408C 

Col. 72 

x 
X 
X 

In the card-file and the disk-file 
assemblies, a USING statement was added 
because certain user routines are 
segregated from the main program and moved 
into the DTF assembly. 

_____ Wh~en user routines, such as error, label 
process-ing. or EOF routines. are segregated 
from the main program, it is n~cessary to 
establish addressability for these 
routines. The user can provide this 
addressability by-assigning and 
initializing a base register. In the 
special case of the EOF routine, the 
addressability is established by logical 
IOCS in register 14. For error exits and 
label processing routines" however, this 
addressability is not supplied by logical 
IOCS. Therefore, if the user segregates 
his error routines, it is his 
responsibility to establish addressability 
for them. 

Figure 69 contains the printer output to 
show how the coding of Example 3 would look 
when assembled. 

In Figure 68, the standard name for the 
logic modules was generated: statement 13 
of the DTFCD--V(IJCFZIWO)" and statement 12 
of the DTFSD--V(IJGFOZZZ). These module 
names appear in the External Symbol 
Dictionary of each of the respective logic 
module assemblies. 
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Problem Program 
• • • 

DTF's (~~led Separately) 

OPEN CARDS,DISK-O·~------------·.DrSK 

GET CARDS,(2) r-- -.CARDS 
: L_()_-J ----------------------
: CARDS DTFCD DISK DTFSD 
• 
• DEVADDR=SYSOO4 
• •••••••••••••••••••••••••••••••••••••••••• • EOFADDR==E:OFCD 
.~ I I ••••••••••••• ·IOAREA1=Al : L: WORKA=YES' 
: : _______ -rSE;;;.;.P;....;.AS;;;.;.M;.;.:B;....=Y.:..:E~S __ ~I 
· . · · · . · · . · . 

_~ ___ -..I 

A I (Buffer Area) I l 
1111111111111111111111110- • "I" "" : 

r-i--------------~ 

EOFCD (End-of-File Processi~) 
• • • • • 

r---------.J 
I 

f 
CDMOD (Separately Assembled) 

(Logic for a Card File) 
• • • • • • 

BLKSIZE=408 
iOAREAi=A2 •••••••••••••• 

• ••••••• IOAREA2=A3 I: 
: IOREG= (2) : 
c LABADDR=MYLABELS •••• : 
: RECFORM=FIXBLK I : : 
: RECSlZE=80 : • 

I I ~ TYPEFlE=OUTPlJT 
~~ _____ ~_P_A_SM_~_-Y_E_S __ ~I : ~ 

· · · 
· · · · · · · 
· · 
· 

. . . 
· 

MYLA8ELS I l " (Urs Routine). " " " " i " " " ; 
· · · 

I · A2 (Buffer Area) : 

1111111111111111111111 III Ir . • • • • .. • • : 

• A3 (Buffer Area) 

: • . . . . • ~ 11111111111111111111111111 

I 

SDMODFO (Separately Assembled) 

(Logic for a Disk File) 

• • • • • • 

Figure 67. Logic Modules and DTFs Assembled Separately (Example 3) 
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----------------~-----------------------------------------------------------

MAIN PROGRAM 
EXTERNAL SYMBOL DICTIONARY 

SYMBOL TYPE 10 ADDR LENGTH LD 10 

CDTODISK 
CARDS 
DISK 

SO 01 000000 000090 
ER 02 
ER 03 

Section definition. Control section defined by START statement. 
External reference. } 
External reference. Defined by EXTRN statement. 

PAGE 

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

EXAMPLE 3 PAGE 

LOC OBJECT CODE ADORI ADDR2 STMT SOURCE STATEMENT DD200CT66 10/26/66 

000000 
000000 05CO 
000002 
000002 41DO C036 

000006 0700 
000008 
000008 4110 C07E 
OOOOOC 4500 C016 
000010 00000000 
000014 00000000 
000018 OA02 

OOOOlA 5810 C086 
OOOOIE 1802 
000020 58Fl 0010 
000024 45EF 0008 

000028 5810 C08A 
oo002e 58Fl 0010 
000030 45EF OOOC 
000034 47FO C018 
000038 

000000 
000080 585BC2D6D7C50540 
000088 00000000 
00008e 00000000 

00038 

00080 
00018 

00088 

00010 
00008 

0008e 
00010 
OOOOC 
OOOlA 

1 COTODISK 
2 
3 
4 
5 
6+* SYSTEM 
7+ 
8+ 
9+ 

10+IJJOOOOl 
11+ 
12+ 
13+ 
14 NEXT 
15+* CHANGE 
16+NEXT 
17+ 
18+ 
19+ 
20 
21+* CHANGF. 
22+ 
23+ 
24+ 
25 
26 SAVEAREA 
27 
28 
29 
30 
31 

START 0 
BALR 12,0 
USING *,12 
LA 13,SAVEAREA 

INITIALIZE BASE REGISTER 
ESTABLISH ADDRESSABILITY 
USE REGISTER 13 AS POINTER TO SAVE 
OPEN BOTH FILES QPEN CARDS,DISK 

CONTROL AND BASIC 
CNOP 0,4 

IOCS 360N-CL-453 CHANGE LEVEL 2-0 

DC OF10 1 
LA 1,=CI$$BOPEN 1 
BAL 0,*+4+4*(3-1) 
DC A(CARDS) 
DC AIDISK) 
SVC 2 
GE T CAR DS, C 2 ) 
LEVEL 2-0 

READ ONE CARD, MOVE TO WORK AREA 

L 1,=AICARDS) GET DTF TABLE ADDRESS 
LR 0,2 GET WORK AREA ADDRESS 
L 15,16(1) GET LOGIC MODULE ADDRESS 
BAL 14,8(15) BRANCH TO GET ROUTINE 
PUT DISK WRITE ON DISK 
LEVEL 2-0 
L 1,=A(DISK) GET DTF TABLE ADDRESS 
L 15,16(1) GET LOGIC MODULE ADDRESS 
BAL 14,12(15) BRANCH TO PUT ROUTINE 
B NEXT GO FOR NEXT CARD 
OS 90 72-BYTE SAVE AREA 
EXTRN CARDS,DISK 
END CDTODISK 

=CI$$BOPEN 
=AICARDS) 
-A(DISK) 

l: _________________________________________________________________________ ] 
Figure 68. separate Assemblies, (Example 3) (Part 1 of 4) 
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r---------------------------------------------------------------------------1 
DTFCD ASSEMBLY 

EXTERNAL SYMBOL DICTIONARY PAGE 
SyMBOL TYPE 10 AOOR LENGTH LO 10 

CARDSC 
CARDS 
IJCFZIWO 
DISK 

SO 01 000000 OOOOAO 
LD 000000 
ER 02 
ER 03 

01 
Section definition. } • • • • 
label definition (entry point). Gentrated by speCifying SEPASMB=YES In DTFCD macro Instruction. 

External reference. Corresponds to v- type address constant generated in DTFCD. 
Externa I reference. Defined by EXTRN statement. 

J 

EXAMPLE 3 PAGE 

LOC OBJECT CODE ADDRl AODR2 STMT SOURCE STATEMENT OD200CT66 10/26/66 

000000 

000000 
000000 OOOOaOOOOOoo 
000006 01 
000007 04 
000008 00000020 
OOOOOC 00000000 
000010 00 
000011 000000 
000014 02 
000015 01 
0000l,6 02 
000017 02 
000018 00000048 
OOoolC 00000034 
000Q20 0200004820000050 
000028 4700 0000 
00002C 024F 0000 EOOO 00000 
000032 
000032 

000032 0700 
000034 
000034 4110 E066 
000038 4500 E012 
00003C 00000000 
000040 OOQOOOOO 
000044 OA02 

000046 OAOE 

000 04 a 

000098 5a5BC2C3D3D6E2(5 

00000 
00000 

00098 
00044 

1 CARDS 

2+* SYSTEM 
3+ 
4+CAROSC 
5+ 
6+ 
7+CAROS 
8+ 
9+ 

10+ 
11+ 
12+ 
13+ 
14+ 
15+ 
16+ 
17+ 
18+ 
19+ 
20+IJCX0001 
21+ 
22+ 
23+IJJZ0001 
24 
25 EOFCO 
26+* CHANGE 
27+ 
2a+EOFCD 
29+ 
30+IJJC0002 
31+ 
32+ 
33+ 
34 
35+* CHANGE 
36+ 
37 
38 Al 
39 
40 

DTFCO DEVADORcSYS004, 
SEPASMB=YES, 
EOI=ADDR=EOFCD, 
IOAREAI-U. 
WQRKA=YES 

CONTROL AND BASIC 10.CS 360N-CL-~53 CHANGE LEVEL 2-0 
PUNCH • CATALR CARDS' 
CSECT 
ENTRY CAROS 
DC 00'0' 
DC X '000080000000' ~ES. COUNT,COM. BYTES,STATUS BTS 
DC ALlfl) LOGICAL UNIT CLASS 
DC AL1(4) LOGICAL UNIT 
DC A(IJCX00011 CCW ADDRESS 
DC 4X'00' CCB-ST BYTE,CSW CCW ADDR. 
de ALl(O I 
DC VL31IJCFZIWOI ADDRESS OF LOGIC MODULE 
DC X'02' DTF TYPE (READER I 
DC ALlCl) SWITCHES 
DC AL1(21 NORMAL COHM.COOE 
DC ALlf21 CNTROL COMM.CODE 
DC A(Al) ADOR. OF IOAREAl 
DC AfEOFCDI EOF ADDRESS 
CCW 2.Al,X·20·,80 
NOP ° LOAD USER POINTER REG. 
MVC Of80,131,0(14) MOVE IOAREA TO WORKA 
EQU * 
USING *,14 ESTABLISH AOORESSA8ILITY 
CLOSE CAROS,DISK END OF FILE ADDRESS FOR CARD READER 
LEVEL 2-0 
CNOP 0,4 
DC OF'O' 
lA It~C'$$8ClOSE' 
BAL 0,*+4+4*(3-11 
DC AtcARDSI 
DC AfDISK) 
SVC 2 
EOJ 
LEVEL 2-0 
SVC 14 
EXTRN DISK 
OS aoc CARD 1/0 AREA 
END 

-C,$$8CLOSE' 

x 
X 
X 
X 

[-----__________ ~ __________________________________________________________ J 
Figure 68. Separate Assemblies, (Example 3) (Part 2 of 4) 
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~-----------------~------------------------------~-------------------------

DTFSD ASSEMBLY 
EXTERNAL SYMBOL DICTIONARY PAGE 

SYMBOL TYPE 10 ADDR LENGTH LD 10 

DISKC SO 01 000000 0003D4 
DISK LD 000000 01 
IJGFOZZZ ER 02 

Section definition. } • • 
Label definition (entry point). Generated by specIfying SEPASMB =YES in DTFSD macra instruction. 

External reference. Corresponds to V- type address constant generated in DTFSD. 

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

LOC OBJECT CODE 

EXAMPLE 3 

AOORI AODR2 STHT SOURCE STATEMENT 

DISK DTFSD BtKSIZE=408, 
SEPASMB=YES, 
IOAREAl=A2, 
JOAREA2=A3, 
IOREG=(2), 
LABADDR=MYLABELS, 
RECFORM=FIXBLK, 
RECSIZE=80, 
TYPEFlIi.=1lUTPUT 

PAGE 

00200CT66 10/26/66 

x 
X 
X 
X 
X 
X 
X 
X 

2+* CONSECUTIVE DISK PROCESSING IOCS 360N-l0-455 CHANGE LEVEL 2-0 

000000 

000000 
000000 000080000000 
000006 FF 
000007 FF 
000008 00000068 
oooooe 00000000 
000010 00 
000011 000000 
000014 20 
000015 49 
000016 C4C9E2D240404040 
OOOOIE 000000000000 
000024 0000 
000026 08 
000027 00 
000028 00 
000029 OOOOAO 
00002C 000000A4 
000030 80000000 
000034 0000 
000036 00000000 
00003A 0000 
00003C OOOOFFOO 
000040 00 
000041 00 
000042 0190 
000044 00000000 
000048 06 
000049 00 
00004A 018F 
00004C 0000000000 
000051 00 
000052 OE29 
000054 5821 0058 
000058 ooOOOOAC 
00005C 00000050 
000060 00000238 
000064 OA 
000065 000000 
000068 0700003A40000006 
000070 3100003C40000005 
000078 0800007000000000 

00058 

3. PUNCH ' CA TALR DrSK" 
4+DISKC CSECT 
5+ ENTRY 
6+ DC 
7+DISK DC 
8+ DC 
9+ DC 

10+ DC 
11+ DC 
12+ DC 
13+ DC 
14+ DC 
15+ DC 
16+ DC 
17+ DC 
18+ DC 
19+ DC 
20+ DC 
21+ DC 
22+ DC 
23+ DC 
24+ DC 
25+ DC 
26+ DC 
27+DISKS DC 
28+ DC 
29+ DC 
30+ DC 
31+ DC 
32+ DC 
33+ DC 
34+ DC 
35+ DC 
36+ DC 
37+ DC 
3"+ DC 
39+ L 
40+ DC 
41+ DC 
42+ DC 
43+ DC 
44+ DC 
45+IJGCOOOl CCN 
46+ CCW 
47+ CCW 

DISK 
00'0' 
X'000080000000' CCB 
ALI/255) LOGICAL UNIT CLASS 
ALIIZ55) LOGICAL UNIT NUMBER 
A(IJGCOOOl) CCB-eCW ADDRESS 
4X'00' CCB-ST ~YTE,CSW ecw ADDRESS 
ALl/O) 
VL3IIJGFOZZZ) LOGIC MODULE ADDRESS 
X'20' DTF TYPE 
AL1(73) OPEN/CLOSE INDICATORS 
eL8'DISK' FILENAME 
6X'00' BeCHHR ADDR OF Fl LABEL IN VTOC 
2X'OO' VOL SEQ NUMBER 
X'e8' OPEN COMMUNICATIONS BYTE 
X'OO' XTENT SEQ NO OF CURRENT EXTENT 
X'PO' XTENT SEQ NO LAST XTENT OPENED 
AL3/MYLABELS) USER'S LABEL ADDRESS 
AIAZ) ADDRESS OF IOAREA 
X'80000000' CCHH ADDR OF USER LABEL TRACK 
2X'OO' LOWER HEAD LIMIT 
4X'00' XTENT UPPER LIMIT 
2X'OO' SEEK ADDRESS-BB 
X'OOOOFFOO' SEARCH ADDRESS-CCHH 
X'OO' RECORD NUMBER 
X'OO' KEY LENGTH 
H'400' DATA LENGTH 
4X'OO' CCHH CONTROL FIELD 
ALl/6) R CONTROL FIELD 
X'OO' SWITCHES 
H'399' SIZE OF BLOCK-l 
5X'OO' CCHHR BUCKET 
X'OO' 
H'3625' TRACK CAPACITY CONSTANT 
Z,88(1) LOAD USER'S IOREG 
AIA2+81 DEBLOCKER-INITIAL POINTER 
F'80' OEBLOCKER-RECORD SIZE 
ACA2+8+400-l) DEBLOCKER-LIMIT 
ALlCIO) LOGICAL INDICATORS 
AL3(0) USER'S ERROR ROUTINE 
7,*-46,64,6 SEEK 
X'3I',*-52,64,5 SEARCH 10 EQUAL 
8 , *-8 , 0 , 0 TI C 

l __________________________________________________________________________ l 
Fiqure 68. Separate Assemblies, (Example 3) (Part 3 of 4) 
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r--~;;~;.:;::;---------------------~~~~------------------------------~~:--~l 

I LOC OBJECT CODE ADOR1 AODR2 

000080 1000023C00000198 
000088 3100003C40000005 
000090 0800008800000000 
000098 lE00009830000001 
OOOOAO 
OOOOAO 05AO 
(U)QQA2 

0000A2 OA09 
0000A4 
00023C 

STHT SOURCE STATEMENT DD20OCT66 10/26/66 

48+ 
49+ 
50+ 
51+ 
52+IJJlOOOI 
53 MYlA8ELS 
54 
55 * 
56 * 
57 
58+* CHANGE 
59+ 
60 A2 
61 A3 
62 

CCW 
CCW 
CCW 
CCW 
EgU 
8AlR 

X'lDt,A3,0,400+8 WRITE COUNT KEY AND DATA 
X'31',DISKS+2,64,5 SEARCH 10 EQUAL 
8,*-8,0,0 TIC 
30,*,48,1 VERIFY 

* 10,0 I NI TIALIZE BASE REGI STER 
USING *.10 ESTl8L!SH AQQRESSA8!L!!V 

lBRET 
LEVel 
SYC 
OS 
OS 
END 

USER'S LABEL PROCESSING ROUTINE 

2 RETURN TO lotS 
2-D 
9 BRANCH BACK TO 10CS 
408C FIRST DISK 110 AREA 
408C SECOND 01 SK 1/0 AREA 

f---------------------------------------------------------------------------
CDMOD ASSEM8l Y 

EX"TERNAL SYM80L DICTIONARY 
SYM80L TYPE 10 ADO. LENGTH LD ID 

IJCFUNO SO 01 000000 000060 Section definition. CSECT name generated by CDMOD macro instruction. 

LOC OBJECT CODE 

EXAMPLE 3 

ADo.1 AODRZ STMT SOURCE STATEMENT 

Z 
3 

PRINT NOGEN 
CONDO 

END 

DEYICE-Z540. 
SEPASM8-YES. 
TYPEFU-INPUT. 
NORKA-YES 

X 
X 
X 
X 

---------------------------------------------------------------------------
SDMODFO ASSEMBLY 

EXTERNAL SYM80L DICTIONARY 
SYMBOL TYPE 10 ADDR LENGTH LD ID 

IJGFOZZZ SO 01 000000 000104 Section definition. CSECT name generated by SDMODFO macro instruction. 

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

LOC OBJECT CODE 

EXAMPLE J 

ADDR1 ADDl2 STMT SOURCE STATEMENT 

Z 
3 

169 

PRINT HOGEN 
SDNODFO 

SEPASM8-YES 
END 

x 

[-------------------------------------------------------------------------~ 
Figure 68. separate Assemblies, (Example 3) (Part q of q) 
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The DTF assembly generates a table that 
contains no executable code. Each of the 
DTF tables is preceded by the appropriate 
CATALR card. These two object decks can be 
cataloged into the relocatable library 
together with the logic modules: 

// JOB CATRELOC 

/ / EXEC MAINT 

/* 

(DTFCD Assembly) 

(DTFSD Assembly) 

(CDMOD Assembly) 

(SDMODFO Assembly) 

Alternately, the object decks from these 
assemblies (DTF tables and logic modules) 
can be furnished to the linkage editor 
along with the main program object deck. 
The sequence follows: 

/ / JOB CATALOG 

// OPTION CATAL 

INCLUDE 

PHASE name,* 

(Object deck, main program) 

(Object deck, DTFCD assembly) 

(Object deck, DTFSD assembly) 

(Object deck, CDMOD assembly) 

(Object deck, SDMODFO assembly) 

/* 

// EXEC LNKEDT 

/f, 

Note: It is not necessary to remove 
the CATALR card because the linkage 
editor bypasses it. 

EXAMPLE 4: DTFs AND LOGIC MODULES 
ASSEMBLED SEPARATELY, I/O AREAS WITH MAIN 
PROGRAM 

The main program is identical to Example 3 
except the following four cards are 
inserted after the card marked (2),: 

Al 
A2 
A3 

DS 
DS 
DS 
ENTRY 

80C 
408C 
408C 
Al.,A2,A3 

The separate assembly of logic modules 
is identical to Example 3. 

In tne car4-file assembly of Example 3, 
replace the card marked (3) with the 
following card: 

EXTRN Al 

Similarly, in the disk-file assembly of 
the previous example, replace the cards 
marked (4) and (5) with the following card: 

EXTRN A2,A3 

Figure 69 shows the separation of the 
logic modules, DTFs and I/O areas. 

EXAMPLE 5: ASSEMBLING DTFs AND LOGIC 
MODULES SEPARATELY: I/O AREAS, LABEL EXIT, 
AND END-OF-FILE EXIT WITH MAIN PROGRAM 

In addition to the changes in Example 4, 
the label exit and the end-of-file exit may 
be assembled separately. Figure 70 shows 
these separate assemblies. The main 
program is assembled: 
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CDTODISK START 0 
BALR 12,0 
USING ·,12 
LA 13,SAVEAREA 
OPEN CARDS, DISK 

NEXT GET CARDS, (2) 
PUT DISK 
B NEXT 

SAVEAREA DS 9D 

EOFCD CLOSE CARDS, DISK 
EOJ' 

MYLABELS 

LBRET 2 

EXTRN CARDS, DISK 
A1 OS 80C 
A2 OS 408C 
A3 DS 408C 

ENTRY A1,A2,A3,EOFCD,MYLABELS 
END CDTODISK 
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I 

Problem Program 
• 

DTF's (Alaembled Separately) 

• • 
OPEN CARDS,DISK- 0- - - ----- - - - - - ~ DISI( 

GET CARDS, (2) 
: L.. - - 0 - - - .. f.cARDS · ~----------------~ 
: CARDS DTFCD DISK DTFSD 
• 

DEY AD OR =SY SOO4 
••••••••••••••••••••••••••••••••••••••••••••• EOFADDR=EOFCD 
. r -0- -IOAREA1=Al BLKSIZE=408 
· I WORKA=¥ES r- - - - -O-IOAREA 1 =A2 
• SEPASMB=YES I r - -0- -IOAREA2=A3 
· I I I I IOREG= (2) 
: I · .... LABADDR=MYLABELS 
· I I I : RECFORM=FIXBLK 
: Al (Sufl-er A __ ) I I I I : RECSIZE=80' 
: T' -- : TYPEFLE=OUTPUT 
• 1II1II1I1I1II1I1II11II1II1f.- - -0- J I I ,- : SEPASMB=YES 

I I I I:. A2 (Buffer Area) • 

: 1II11111f11ll1l1ll1ll11ll1J.- - -0- - - - 1. - - - - - -l I I: 
I I : I MYLABELS • A3 (Buffer Area) I I I 

. 1II111111111111111111111llJ.- - -0- - - ,- - - - -" - J I: ·r~(~r" Routine) 

: I I 
~:----------------~ ~. I I i . . 

EOF.CD (End-of-Fil. Processi,.,) I I 

: I I 
• I I 

r-----------J l 
I ~ 

+ 
SDMODFO 

. 
t 

CDMOD 

(Logic for a Card FiI.) (Logic for a Disk File) 

• • • • • • 

• • • • • • 

Figure 69. Logic Modules and DTFs Assembled Separately, I/O Areas with Main Program 
(Example 4) 
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Problem Program T 
• . DTF's (Assembled Separately) 

O~N CARDS,DISK-O- - - - - --- - - - - -1- --.. DISK 
GET CARDS, (2) 

: L. - -0- - - -.~AROS · --------------------------------: CARDS DTFCD DISK DTFSD 
• 

r-
DEV ADDR=SYSOO4 

- - - - - - - - - -O-EOFADDR=EOFCD 
. r 0- ..."IOAREA1=Al 

I WORKA=¥ES 
SEPASMB=YES 

I I 
I I 

A 1 (Buffer Area) . 
11111111111111111111111111f.- - -oj I 
A2 (Buffer Area) I 

ftl v,..~ ... __ ~AA 
DI."')ILC""4VO 

~ - - - -0-IOAREA1=A2 
I r - -0- -IOAREA2=A3 

II I rO° ~~~~~~~YLABELS 
i r RECFORM=FIXBlK 

I I . RECSIZE=80 
I I I I 

.. -

TYPEFLE =OUTPUT 
I I I SEPASM8=YES 

I I I I 

IIIIIIIIIIIIIIIIIIIIIIIIII~ 
. I I I - -0- - - - - - - - - _...J I 

I I 1 MYLABELS I I A3 (Buffer Area) 

DIIIIIIHIIIIIIIIIIIIIIII~ 
I I LO-.(User's Routine} --0--- --- ____ J 

I l : I 
9 I I 
l . I I 

EOFCD (End-of-File Proc_irv) 
I I • • I • I • • I I • ___________ J I 

I I . , 
+ , 

CDMOD SDMODFO 

(Logic for a Card File) (logic for a Disk File) 
• • • • • • • • • • • • 

I 

Figure 70. DTFs, and Logic Modules Assembled Separately; I/O Areas Label Exit. EOF Exit 
with Main Program (Example 5) 
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The file definition instructions are 
separately assembled: 

CARDS 

DISK 

DTFCD 

EXTRN 
END 

DTFSD 

EXTRN 
END 

DEVADDR=SYSOO4, 
WORKA=YES, 
EOFADDR=EOFCD, 
SEPASMB=YES, 
IOAREA1=Al 
EOFCD,Al 

BLKSIZE=408, 
TYPEFLE=OUTPUT, 
SEPASMB=YES, 

IOAREA1=A2, 
IOAREA2=A3 
A2,A3,MYLABELS 

Col. 

X 
X 
X 
X 

X 
X 
X 

X 

12 

The separate assembly of logic modules 
is identical to Example 3 and Example 4. 

Comparison of tne Five Methods 

Example 1 requires the most assembly time 
and the least linkage-edit time. Because 
the linkage editor is substantially faster 
than the assembler, frequent reassembly'of 
this program requires more total time for 
program preparation than Examples 2 through 
5. 

Example 2 segregates the IOCS logic 
modules from the remainder of the program. 
Because these modules are generalized, they 
can serve several different applications. 
Thus, they are normally retained in the 
system relocatable library for ease of 
access and maintenance. 

When a system pack is generated or when 
it requires maintenance, the IOCS logic 
modules that are required for all 
applications should be identified and 
generated onto it. Each such module 
requires a separate assembly and a separate 

catalog operation, as shown in Examples 2 
through 5. Many assemblies, however, can 
be batched together as can many catalog 
operations. 

Object programs produced by COBOL, PL/I, 
and RPG require one or more IOCS logic 
modules in each executable program. These 
modules are usually assembled (as in 
Example 2) during generation of a system 
pack and are permanently cataloged into the 
system relocatable library. 

Example 3 shows how a standardized IOCS 
package can be separated almost totally 
from a main program. Only the imperative 
IOCS macro instructions remain: OPEN, 
CLOSE, GET, and PUT. All file parameters, 
label processing, other IOCS exits, and 
buffer areas are preassembled. If there 
are few IOCS changes in an application 
compa~ed to other changes, this method 
reduces to a minimum the total 
develoFment/maintenance time. This 
approach also serves to standardize file 
descriFtions so that they can be shared 
among several different applications. This 
reduces the chance of one program creating 
a file that is improperly accessed by 
subsequent programs. In Example 3, the 
user need only be concerned with the record 
format and the general register pointing to 
the record. He can virtually ignore the 
BLKSIZE,LABADDR, etc parameters in his 
application program, although he must 
ultimately consider their effect on main 
storage, job-control cards, etc. 

In Example 4, a slight variant of 
Example 3, the I/O cuffer areas are moved 
into the main program rather than being 
assembled with the DTFs. In Example 5, the 
label processinq and exit functions are 
also moved into the main program. Examples 
4 and 5 show how buffers and IOCS 
facilities can be moved between main 
program and separately assembled modules. 
If user label processing is standard 
throughout an installation, label exits 
should be assembled together with the DTFs. 
If each application requires special label 
processing, label exits should be assembled 
into the main program. 
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Appendix D: Reading, Writing, and Checking with 
Nonstandard Labels 

EXTERNAL SYMBOL DICTIONARY PAGE 
SYMBOL TYPE 10 ADCR LENGTH LO 10 

PC 01 003COO OC048C 
IJCFZIZO ER 02 
IJFFZZIZ ER 03 
IJFFBlZZ ER 04 
I JOflZlZ ER 05 
IJ2LOOO6 SO 06 C03490 occeM 

-------------------------------L-- ___ _ ----- -----==----------
I 

TEST CREATING AND PROCESSING NON-STANCARo LABELS PAGE 

,lOC OBJECT COCE AoORl AoCR2 STMT SOURCE STATEMENT DOS CL3-2 OiiC7/69 

003000 

003lAC 0520 
0031AE 

003106 47FO 2010 

003216 47FO 2050 

003252 47FO 20BC 

031eE 

031FE 

0323A 

00327A 4900 22A6 03454 
00327E 4770 20FO 032~E 
003282 0227 221C 21CC 033CA 0337A 

2 
3 
4 * 
5 READER 

26 * 
27 TAPEOUT 

'58 ,. 
59 TAPEIN 

93 * 
94 TAPEIN2 

129 * 
130 PRINT 
151 * 
152 CCNSOLE 

PRINT 
START 

OTfCD 

DTfMT 

ON,NOGEN,NOOATA ~STCOCC4 
12288 ~ST00005 

NSTC0006 
aEVICE=2540,DEVADDR=SYSIPT,BLKSIZE=80,TVPEFLE=INPUT, *~STr.0007 
EOFADDR=ENDCARD,IOAREAl=loAREA NSTDOOOg 

NSTOOC09 
DEVADDR=SYS004,IGAREAl=IOAREA,BLKSIZE=80,TYPEFLE=GUTPuT,*~STDOOI0 
LABADDR=lABElOUT,READ=FCRwARD,FILABL=NSTD ~STDOOll 

",STDoe12 
OTFMT OtVADDR=SYS004,ICAREAl=IOAREA,BLKSIZE=8C,TYPEFLE=INPLT, 

EOFADOR=ENDTAPE,READ=FCRWARD,FILABl=NSTD,REWIND=NoRwC, 
LABADDR=LABELIN 

*NSTDOC 13 
*NSTD0014 
~STDOCI5 
~~STDOOlb 

DTFMT OEVADDR=SYS004,IGAREA1=IOAREA,BLKS(ZE=8C,TtPEFlE=INPLT, 
EOfADDR=ENOTAPE2,READ=BACK,FIlABL=NSTD 

DTFPR D~VICE=1403,DEVACDR=SYSlST,IoAREA1=IOAREA,BLKSIZE=80 

uTFCN BLKSIIE=80,DEVACDR=SYSLCG,IOAREAl=CAREA.RECFORM=FIXU~8, 
wORKA=YES 

*NSTCOC17 
t\STD0018 
NSTCOC19 
NSToOC20 
N<;TCOC21 

221 * 
222 * 

*"STDOC22 
NSTDOC23 
t\STCOC24 
NSTC0025 
NSToOC26 
/>;STDOC27 
"ST00028 
NSTOOC29 
NSTD0030 
NSTQ0C31 
NSTDOC32 
,..STo0033 
~STCOC34 
NSToOC35 
NSTCOC36 
NSTDOC37 
NSTD0038 
NSTDOC39 
NSTDC040 
NSTD0041 
NSTDOC42 
NST00043 
t\ST!10044 
NSTCCC'45 
t\STC0046 
NSTD0047 
NSTCOC48 
NSTD0049 
NSTC0050 
NSTD0051 
NSTDOC52 
NSTDOC53 
NSTD0054 

223 START aAlR 2,0 
USING *,2 224 

225 
226 

* ** ROUTINe TO wRITE TAPE 
OPt:N TAPEOUT 

234 GETCARC 
239 

GET READER 
PuT TAPEOUT 
., (;;ETCARD 

ENOCARo CLOSE TAPEOUT 
* *. ROUTiNE TO READ TAPE FOR~ARD 

OPEN PRINT,TAPEIN 
GETTAPE GET TAPEIN 

PUT PKINT 

SET uP A BASE REGISTER 

TO WRITE NSTD RECORDS 
READ A CARC FRC~ CARC READER 
wRITE CARD I~AGE ON TAPE 
BRANCH ANC GET ANOTHER CARD 
TO wRITE NSTD TRAILEP LABEL 

TG PROCESS NSTD LABEL 
GET A CARD IMAGE FRO~ TAPE 
PRINT CARD IMAGE ON PRINTER 

244 
245 
2~3 
2!:4 
263 
268 
213 
274 
282 
283 
291 
2C;6 
301 
302 
311 
317 
320 
321 
322 
323 
324 
328 
334 

tI GETTAPE 
ENDTAPE CLOSE TAPEIN 

eRANCH AND GET ANOTHER TAPE" RECORD 
PReCESS NSTD LABELS 

* *$ RCUTINE TO READ TAPE BACKWARDS 
UPEN TAPEIN2 

GETTAPE2 GET TAPEIN2 
PUT PRINT 
B GETTAPE2. 

ENCTAPE2 CLOSE PRJNT,TAPEIN2 
CNTRl TAPEIN2,REW 
EOJ 

* ** lABEL CREATION ROUTINE 
lA8ElCUT CH' 0, AlPHAO 

BNE TRAllCUT 

BRANCH 

MVC IOAREA(40),HEADER 
RITELAB EXCP DUTceB 

wALT OUTCCB 
LBKEr 2 

BYPASS NSTD LABELS 
READ A TAPE RECORD 
PRINT RECORD 
ANC GET ANCTHER TAPE 
BYPASS NSTC RECORDS 
REWIND TAPE TC LeAD 
NORMAL END OF JOB 

OPEN oP CLOSE 
BRANCH IF CLOSE 

RECORD 

POINT 

~OVE HEADER TO I/G AREA 
WRITE LABEL 
WAIT FOR CCMPLETION 
RETURN CONTROL TO IOCS 

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

Figure 11. ,Reading, Writing, and Checking with Nonstandard Labels (Part 1 of 2) 
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r-- ----------------- ------ -----------------
TEST CRE~TING AND PROCESSING NON-STANO~RO LABELS PAGE 2 

Lec OBJECT CODE AOOR1 AOOR2 STMT SOl..l~CE STATEMENT O{,S CL3-2 07/C7/t;9 

00329E 0227 221C 21F4 033CA 033A2 337 TRAILOLT MVC IOAREA(40),TRAILER MOVE TR~ILER LABEL TC 1/0 ARE~ N5TOO055 
0032A4 47FO 200A 03288 338 B Ri-TELAS BRANCH TO ~RITE THE LABEL NSTOO056 

339 ••• LABEL PROCESSING ROUTINE r..STCOC57 
0032A8 4900 22A6 03454 340 LABEL I~ CH O,ALPHAO OPEN OR CLOSE NSTOO058 
C032AC 4780 212C 032CA 341 BE HEAOIN OPEN TIME NSTt"OC59 

342 TRA [lit-; EXCP INCCB READ A TRAILER LABEL NSTC0060 
346 wAlT INCCB wAlT FeR 110 CO~PlETION NSTCOC61 

0032C4 9101 2270 0341E 352 TM INCCB+4,X'01' TEST FOP A TAPE ~ARK ~STCOC62 

0032C8 4710 2164 03312 353 bO EXlTEOF BRANCH IF YES NSTOO063 
('032CC 0527 221C 21F4 C33CA C33A2 354 CLC lOAREA(40),TRAILER C(MPARE TR~ILER LABEL NSTOOC64 
003202 4780 2102 032BO 35'5 BE TRAILIN BRANCH TO ~ET ANOTHER RECORD NSTo0065 
003206 47FO 2152 C3300 356 is ERRLAB BRANCH IF LABELS CC NOT COMPARE f-ISTDOC66 

357 HEAoI,., EXCP INCCB READ A HEADER LAeEL NSTOO067 
3t1 WAIT INCCB WAIT FOR CC~PLET[ON r-.SH'OC68 

0032EE 9101 2270 0341E 3t7 TM INCCB+4,X'01' TEST FOP A TAPE MARK NSTCOCt9 
0032F2 4710 21e8 0331t 3t8 1:)0 EXIT BRANCH I F YES NSTCOC70 
0032F6 0527 221C 2lCC 033CA 0337A 369 (.LC IOAREA(40) ,HEADER DOES HEADER LABEL COMPAPE "'STDOC71 
0032FC 4780 212C 032CA 37C BE HEADIN IF YES, BRANCH ANC READ TAPE NSTCOC72 

371 ERRLAB PuT CONSOLE,LABELERP PUT LABEL ERROR MESSAGE NSTOOO73 
371 EOJ TERMINATE JOB NSTCOC74 

003312 5800 22A2 03450 380 EX (lEOF L O,EOFINo INCICATE ECF TO IOCS NSTC0075 
381 EXIT LBKET 2 RETURN CONTROL TC IOCS NSTC0076 
384 • CONSTANTS NSTCOC77 

003318 404040404C404C40 385 CAREA DC el50' . CONSOLE 110 AREA NSTC0078 
00334A E4E2CSi)<;4CD3CIC2 386 LABELERR DC C'USER LABELS DC NOT CCMP~RE. ABNORMAL END (IF JOB. NSTOOC79 
00337A E4E2CS;)<;40C8CSC1 387 HEACER DC CL40'USER HEADER LABEL' ""STCOC80 
0033A2 E4E2C5D94CE309(1 388 TRAILER DC CL40'USER TRAILER LABEL' ,..STOO081 
0033CA 404040404C404C4C 389 ICAR EA (;C CUsO' , INPUT/OUTPLT AREA ~5TOOC82 

390 I~CCB eCB SYS004,INCCw REAC TAPE CCB ~STrOC83 

4Cl CUTcee eCB SYS004,OUTCCW WR HE TAPE cee NSTCCC84 
00343A OOOOOOOCOCCC 
003440 020033C40COC(C28 412 INCCIoI ecw X'Ol',IOAREA,X'OO',40 READ TAPE CCW t\STCCC85 
003448 OlO033CAOOOCC028 413 (1UTCC~ ccw X'01',IOAREA,X'OO',40 WR ITE TAPE CCW NSTD0080 
003450 0000C5C6 414 E(FINC DC X'0000C5C6' ~STCOC88 

003454 0006 415 ~LPHAC DC X'00D6' NSTCOC89 
003lAC 416 END START ~STr.OCC;O 

003458 5B5BC2D6C7C5C54C 417 =C'S$BOPEN • 
003460 SB5BC2C303C6E2C5 418 =C'SSBCLOSE' 
003468 00003000 419 =A(REACERt 
00346C 00003038 420 &A(T APEOUT) 
003470 00003C90 421 :A( TAPE IN) 
003474 00003150 422 =A( PRINT) 
003478 000030FO 423 =A(TAPEIN2) 
00347C 0000342A 424 =A(OUTCCB) 
003480 000034lA 425 =A(INCCB) 
003484 00003180 426 =AfCONSOLE) 
003488 0000334A 427 =A(LABELERR) 

[--------~- -
_ ~_-_--_-_--_--_-.:._-~---------------------:J 

Tape Output 
(40 characters) ~ ~ (40 characters) 

~ ~ J 
~ ~ ~ ~ I X- &. &. &. ) 

USER HEADER LABEL 0 Data ••• II 0 USER TRAILER LABEL 0 0 
~ ~ ~ ~ t 

Notes: 1. 10CS wrote the first tapemark because the TAPE MARK =NO parameter was omitted. 
2. 10CS always writes the tapemark following the data. 
3. 10CS wrote the two tape.marks.after the user trailer label. 

Tape Input 

~ ) (40 characters) ~ 
GI 
Q. ( USER HEADER LABEL 0 
~ Data ••• ) 

r ~ (40 characters) 
~ ~ 

I ) ~ ~ ~ 
( &. &. &. 

0 USER TRAILER LABEL 0 0 ( ~ ~ ~ 

Notes: 1. 10CS reads the first tape mark or bypasses it if user labels are not checked. 
2. Upon encoU"ltering the second tape mark 10CS branches to the user labe~ address. 
3. After the user reads the third tapemark he should issue a LBRET 1 and 10CS will blUlch to the end-of-file address. 

Figure 71. Reading, Writing, and Checking with Nonstandard labels (Part 2 of 2) 
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Appendix E: MICR Document Buffer Format 

r---------------------------------------------------------------------------------------, 
I Buffer Status Indicators I 
}====~=~=T--------T---------------------------------------------------------------------1 
I Byte I Bit I comment I 
~--------+--------+---------------------------------------------------------------------~ 

0, 0 The docurrent is ready for ~rocessing (the user need never test this 
bit). 

1 Unrecoverable stacker select error, but a~~ aocument aata is 
present. The user may continue to issue GEfs and READS. 

2 Unrecoverable 1/0 error. An o~erator 1/0 error message is issued. 
TQe file is inoperative and must be closej. 

3 Unit Exception. User requested disengage and all follow-up 
documents are processed. The LITE wacro may now be issued, and the 
next GET or READ engages the device for continued reading. 

4 Intervention required or disengage failure. This buffer contains 
no data. The next GEr or READ continues normal processing. rhis 
indicator allows the user program to give the operator information 
necessary to select pockets for docu~ents not properly selected and 
to determine unread documents. 

5 The program issued a READ, no document is ready for processing, 
byte 0, bits 0-2 are OFF, cr the file is closed (byte 0, bit 6 is 
ON). The CHECK macro interrogates this bit. 

Note: The user must test bits 1-4 anj take appropriate action. 
Any-data from a buffer should not be processed if tits 2, 3, or 
4 are ON. 

6 The program has issued a GET or READ and the file is closed. Bit 5 
is also ON. 

7 Reserved with zero. 
--------~--------~---------------------------------------------------------------------

Figure 72. MICR Document Buffer Format (Part 1 of 4) 
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r -----------------------------------------------------------------------------, I Buffer status Indicator (Continued) I 
t-----r-----r~--------------------------------------------------------------~ I Byte I Bi t I Comment I 
~-------+------+------------------------------------------------------------------~ 1, 0 I The user stacker selection routine turns this bit ON to indicate 

I that batch numbering update (1419 only) is to be performed in 
I conjunction with the stacker selection for this document. The 
f document is imprinted with the updated batch number unless a late 
I stacker selection occurs (byte 3, bit 2). 
I 

1-7 I Reserved with zero. 
I 
I 
I 
I 

Note: If bits 6 or 7 (byte 2) are ON, bit 0 is ignored by the 
external interrupt routine. With the 1419 (dual address) only, 
batch nUmbering update cannot be performed with the stacker 

I sele~tion of auto-selected documents. 
~-------+-------+---------------------------------------------------------------~ 2., 0 For 1419 or 1275 (dual address) only. An auto-select condition 

occurred after the termination of a READ command but before a 
stacker-select command. The document is auto-selected into the 
reject pocket. 

1-3 Reserved with zero. 

4 Data check occurred while reading. Byte 3 should be interrogated 
by the user to determine errant fields. 

5 Overrun occurred while reading. Byte 3 should be interrogated to 
determine the error fields. OVerruns cause short length data 
fields. When the 1419 or 1275 is enabled for fixed-length data 
fields, bit 4 is set. 

6&7 The specific meanings of bits 6 and 7 depend on the device type~ 
the model, and the Engineering Change level of the MICR reader" but 
if either bit is ON, the document(s) concerned is auto-selected 
into the reject pocket. 

1. 1412 or 1270: Bit 6 ON indicates that a late read condition 
occurred. Bit 7 ON indicates that a document spacing error 
occurred. (Unique to the 1412 or 1270, both the current 
document and the previous document are auto-selected into the 
reject pocket when this bit is ON. This previous document 
reject cannot be detected by IOCS, and byte 5 of its document 
buffer does not reflect that the reject pocket was selected.) 

~------~-------~-----------------------------------------------------------------~ I .Byte 2 (bits 4, 5, 6, and 7).and byte 3 contain MICR sense information. I 
I •• Only for the 1259 Model 34 or 1419 Model 32. Bits 0 and 1 are not used for other I 
I models. I L _____________________________________________________________________________________ J 

Figure 72. MICR Document Buffer Format (Part 2 of 4) 
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r---------------------------------------------------------------------------------------, I Buffer status Indicators (Continued) I 
~--------T--------T---------------------------------~-----------------------------------f I Byte I Bi t I Comment I 
~--------+--------+---------------------------------------------------------------------~ I I I 2. 1275 and 1419 (single address) without Engineering Change I 
I I I #125358: Bit 6 indicates either a late read condition or a I 
I I I document spacing error occurred. Bit 7 indicates a document I 
I I I spacing error for the current document. I 
I I I I 
I I I 3. 1255, 1259, 1275, and 1419 (single or dual address) with I 
iii Engineering Change #125358: BIt- 6 indicates that an I 
I I I auto-select condition occurred while reading a document. The I 
I I I bit is set at the termination of the READ command before entry I 
I I I into the stacker select routine. Bit 7 is always zero·. I 
~--------+--------+------------------------------------------------------------------~--~ 3., 0 Field 6 valid ••• 

1 Field 7 valid ••• 

2 A late stacker selection (unit check late stacker select on the 
stacker select command). The document is auto-selected into the 
reject pocket. 

3 Amount field valid (or field 1 valid) ••• 

4 Process control field valid (or field 2 valid) ••• 

5 Account number field valid (or field 3 valid) ••• 

6 • Transit field valid (or field 4 valid) ••• 

7 Serial number field valid (or field 5 valid) ••• 

Note: 

1. For the 1412 or 1270, bits 3-7 are set to zero when the 
fields are read without error. 

2. For the 1255, 1259, 1275, and 1419, bits 3-7 set ON when 
each respective field, including bracket symbols, is read 
without error. This applies to bits 0, 1, and 3-7 on the 
1259 and 1419 Model 32. 

3. For the 1255, 1259, 1275, 1412, and 1419, unread fields 
contain zero bits. Errors are indicated when an overrun 
or data check condition occurs while reading the data 
field. 

~--------~-------~--------------------------------------------------------------------4 i *Byte 2 (bits 4, 5, 6, and 7) and byte 3 contain MICR sense information. I 
I •• Only for the 1259 Model 34 or 1419 Model 32. Bits 0 and 1 are not used for other I 
I models. I L ________________________________________ ----------_____________________________________ J 

Figure 72. MICR Document Buffer Format (Part 3 of 4) 
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r-- --------------------------------, I Buffer Status Indicators (Continued) , 
~------.-----,----------- -------------------------~ 
I Byte I Bi t , Comment , 
~-----+-----+---------------------------------------------------------~ 4 User inserted pocket code determination by the user stacker select 

routine. Whenever byte 0, bits 2, 3, or 4 are ON, this byte is 
X'OO' because no document was read and the user stacker selection 
routine was not entered. Whenever auto-selection occurs, this user 
value is ignored. A no-op (X'03') is issued to the device, and a 
reject pocket value (X'CF') is placed in byte 5. The pocket codes 
are: (byte 2, bit 6 or 7 ON). 

Pocket A. - X'AF' Pocket 5 -
Pocket B •• - X'BF' Pocket 6 -
Pocket 0 - X'OF' Pocket 7 -
Pocket 1 - X'lF' Pocket 8 -
Pocket 2 - X'2F' Pocket 9 -

I Pocket 3 - X'3F' Reject 

X'5F'! X'6F' 
X'7F" 
X'8F' 
X'9F' 

I Pocket 4 - X'4F' Pocket - X'CF' 

Except 1270 
Models 1 and 3 

~--------+--------+-----------------------------------------~-------------------~ 5 The actual pocket selected for the document. The contents are 
normally the same as that in byte 4. 

Note: 

1. X'CP' is inserted whenever auto-selection occurs (byte 2, 
bit 6; byte 2" bit 7; byte 2. bit 0; or byte 3 bit 2). 
These conditions may result from late READ commands, 
errant document spacing, or late stacker selection. 

a. start I/O for stacker selection is unsuccessful (byte 
0, bit 1). 

b. An I/O error occurs (for example, invalid pocket code) 
on the 1419 (dual address) secondary control unit when 
selecting this docUment. 

~--------L------~ __ ----------------------------------------____________________ ~ 
, Additional User Work Area , 

~------------------------------------------------------------------------~ IThis additional buffer area can be used as a workarea and/or output area. Its size is I 
Idetermined by the DTFMR ADDAREA=n entry. The only size restriction is that this area, , 
'plus the 6-byte status indicators and data portion must not exceed 256 bytes. , , , 
I ~: This area may be omitted. I 
~------- -------------------------------------------------------------------~ I Document Data Area I 
~ -----------------------------------------------------------------------------~ IThe document data area immediately follows the user workarea. The data is I 
Iright-adjusted in the document data area. The length of this data area is determined I 
Iby the I 

I DTFMR RECSIZE={~O} entry. I 
~----------------------------------------------------------------------------------~ I .1275, 1412, 1419, and 1270 Models 2 and 4 only. I 
I .·1275, 1412, and 1419 only. , L ______________________________________________________________________________________ J 

Figure 72. MICR Document Buffer Format (Part 4 of 4) 
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Appendix F: Spanned Records 

Spanned records are format V records, each 
of which specifies its own length. Spanned 
record processing is an extension of 
variable-length record processing. In this 
technique, the user need not be concerned 
with the restrictions the system imposes On 
the length of physical records. Thus, he 
can maximize his secondary storage 
efficiency, while organizing his data files 
with logical record lengths most suited to 
his needs. The sequential DASD access 
method allows a logical record, either 
blocked or unblocked, to span multiple 
physical records. This implies that: 

1. The user only concerns himself with 
logical records. The IOCS segments 
and blocks his logical records for 
him, while it makes the most efficient 
use of the track capacities on his 
DASD devices. 

2. The user is allowed greater 
flexibility in transferring logical 
records from one type of CASC device 
to another, and between tape and 
sequential CASC devices, when he uses 
the sequential CASO access method. 

Figure 73 shows spanned records. The 
first four bytes of every spanned record, 
whether blocked or unblocked, constitute 
the block descriptor word, which describes 
the information portion of the block that 
immediately follows it. The first two 
bytes contain the block length (LL), which 
is supplied by data management when the 
data set is written. The last two bytes 
eRR) are reserved and set to binary zeros. 
The user is required to reserve (for use by 
IOCS) the four bytes occupied by the block 
descriptor word at the beginning of his 
input and output areas. 

The length of each logical record (ll), 
including two bytes for the length field 
and two bytes for system use (rr), must be 
supplied by the problem programmer when the 
record is written. 

Because the length of a logical record 
may exceed the size of a single physical 
record on the associated device, IOCS may 
write a spanned record in sections called 
segments. Figure 74 shows segmented 
spanned records. 
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Figure 73. Spanned Records (Unblocked) 
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I r- -u~ 
~~ment L £11_ Descriptor Word 

Block Descriptor Word 

I: 

II 

Segment 
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Record Segment I tt I fr I 
I I I 

Segment 

tt 

Record Segment 

Figure 74. Segmented Spanned Records 
(Blocked) 

When the logical record is written in 
segments, each segment includes a segment 
descriptor word. The segment descriptor 
word is an additional four-byte field that 
describes the data portion of the segment 
that immediately follows it. 

The segment length, including the four 
bytes occupied by the' segment descriptor 
word itself, is contained in bits 1-15 of 
the first two bytes (ll). The value must 
lie in the range 4~ II ~32" 763. 

:1 



Bit 0 describes the segment type. If 
the bit is OFF, it indicates that the 
segment is a normal one. If the bit is ON, 
it indicates a null segment containing the 
eight descriptor bytes only. 

The last two bytes of the segment 
descriptor word are reserved and set to 
binary zeros, with the exception of bits 6 
and 7, which contain a value (f). This 
value specifies the relative position of 
the segment with respect to other segments, 

if any (that is, whether it is a single 
segment~ or first, last, or intermediate 
segment of a multisegment logical record). 
When a spanned record is read, the segment 
lengths specified in each segment 
descriptor word are added together to 
provide the problem program with the length 
( tt) of the logical record. 

The first segment of a spanned record 
may begin at any point in the physical 
record on the associated device. 
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Appendix G:Self-Relocating Programs 

A system supporting multiprogramming has 
the capability of executing self-relocating 
programs. A self-relocating program is one 
that can be executed at any location in 
main storage. Writing a self-relocating 
program is an efficient coding technique 
because self-relocating programs are 
linkage edited only once for execution in 
any partition. When linkage editing, use 
OPTION CATAL and a PHASE card, such as: 

PHASE Phasename,+O 

This causes the linkage editor to assume 
that the program is loaded at core location 
zero, and to compute all absolute addresses 
from the beginning of the phase. The job 
control EXEC function recognizes a zero 
phase address and adjusts the origin 
address to compensate for the current 
partition boundary save area and label area 
(if any). Control is then given to the 
updated entry address of the phase. 
Programs that are written using self 
relocating techniques can be cataloged as 
either self relocating or non-self­
relocating phases. 

RULES FOR WRITING SELF-RELOCATING PROGRAMS 

In general, if a problem program is written 
to be self-relocating, these rules must be 
followed: 

1. The supervisor must support 
multiprogramming (that is, MPS=YES or 
BJF must be specified as a parameter 
in the SUPVR macro at system 
generation time). 

2. The PHASE card must specify an origin 
of +0. 

3. The program must relocate all address 
constants used in the program. 
Whenever possible, use the LA 
instruction to load an address in a 
register instead of using an A-type 
address constant. For example, 
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Instead of Using: 

USING 
BALR 
LA 
BCTR 
BCTR 
LA 
ST 

·,12 
12,0 
12,0(12) 
12,0 
12,0 
1,EOF 
1,AEOF 

L 10,AEOF 

EOF EOJ 

AEOF DC A (EOF) 

~: 

USING ·,12 
BALR 12,0 
LA 12.,0(12) 
BCTR 12,0 
BCTR 12,0 

LA 10,EOF 

EOF EOJ 

4. If logical IOCS is used, the program 
must use the OPENR and CLOSER macros 
to open and close files. The console 
typewriter should also be opened by 
using the OPENR macro. 

5. If physical IOCS is used, the program 
must relocate all CCW address fields·. 

6. Register notation must be used when 
issuing an imperative macro (I/O, I/O 
control, and supervisor 
communication). Register notation 
utilizes less main storage and per~its 
faster execution. An example of 
coding the GET macro with a work area 
in self-relocating format follows: 



RCARDIN 
RPRTOUT 
RWORK 

EQU 
EOU 
EQU 
LA 
LA 
LA 
OPENR 

GET 

4 
5 
6 
RCARDIN,CARDIN 
RPRTOUT,PRTOUT 
RWORK,WO~K 

(RCARDIN),(RPRTOUT) 

(RCARDIN),(RWORK) 

Note: Since the DTF name can be a 
maximum of seven characters, an R 
can be prefixed to this name to 
identify the file. Thus, ~CARDIN in 
this example can immediately be 
associated with the porresponding 
DTF name CARDIN. 

7. Use // LBLTYP before // EXEC card. 

Note: Items 8, 9, and 10 apply to 
multimodule programs. 

8. The relocation factor should be 
calculated and stored in a register 
for future use. For register economy, 
the base register can hold the 
relocation factor. 

For example: 

USING 
BALR 
LA 
BCTR 
BCTR 

.,12 
12,0 
12,0(12) 
12,0 
12,0 

Register 12 now contains the 
relocation factor and the program 
base. 

9. When branching to an external address, 
use one of the follOWing techniques: 

L 15,=V(EXTERNAL) 
BAL 14,0(12,15) 

L 
AR 
BALR 

or 

15,=V(EXTERNAL) 
15,12 
14,15 

where register 12 is the base register 
containing the relocation factor. 

10. The calling program is responsible for 
relocating all address constants in 
the calling list(s). See Figure 75 
for an example of the calling program 
relocating the address constants in a 
calling list. 
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r-" ---------------------------------------------------, 
1// JOB A 
I / / OPl'ION LIN!< 
1// EXEC ASSEMBLY 
CSECT1 START 0 

USING .,12 
BALR . 12,0 
LA 12,0(12) 
BCTR 12,0 
BCTR 12,0 

1,A 
2,B 

Use load point value as the base to 
find the load point value. 

LA 
LA 
LA 
LA 
5TH 
01 
LA 
L 
AR 

3,C Modify the CALL address constant list. 

CALL 
LIST EQU 

EOJ 
SAVEAREA DC 

ENO 
/. .. 

4,0 
1,4,LIST 
LIST+12,X i 80 i Restore end of list bit in last adcon. 
13, SAVEAREA 
15,=V(EXTERNAL) 
15,12 Adjust CALL address by relocation 

factor. 
(15),(A,B,C,D) 
.-16 For address constants (4 bytes each). 

90'0' 

/ / EXEC ASSEMBLY 
CSECT2 START 0 

ENTRY EXTERNAL 
EXTERNAL SAVE (14,12) 

USING .,12 

/. . 
BALR 12,0 Establish new base. 

RETURN (14, 12) 
END 

1// EXEC LNKEOT L __________ ~ ____________________________________________________________ J 

Figure 75. Relocating Address Constants in a Calling List 
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ADVANTAGES OF SELF-RELOCATING PROGRAMS 

Self-relocating programs have the ability 
to run in any problem program partition 
without needing linkage editing again. The 
program can also be loaded anywhere within 
a partition. The restriction of specific 
partition allocations need not be followed 
with a self-relocating program because it 
relocates itself. 

Also, once a program is written in 
self-relocating format, the program can be 
run under the operating system (OS) with a 
minimum of changes. 

PROGRAMMING TECHNIQUES 

A program is self-relocating if it is 
capable of proper execution, regardless of 
where it is loaded. DTFDI should be used 
to resolve the problem of device 
differences between partitions. A 
self-relocating program must also adjust 
all its own absolute addresses to point to 
the proper address. This must be done 
after the program is loaded, and before the 
absolute addresses are used. 

Within these self-relocating programs, 
some macros generate self-relocating code. 
For example, the MPS utility macros are 
self-relocating (that is, they modify all 
their own address constants to their proper 
values before using them). OPENR and 
CLOSER macros are used in self-relocating 
programs. OPENR and CLOSER can be used in 
place of 9PEN and CLOSE, and adjust all the 
address constants in the DTFs opened and 
closed. OPENR and CLOSER can be used in 
any program because the OPENR macro 
computes the amount of relocation. If 
relocation is 0, the standard open is 
executed. In addition, all the module 
generation (xxMOD) macros are 
self-relocating. 

The addresses of all address constants 
containing relocatable values are listed in 
the relocation dictionary in the assembly 
listing. This dictionary includes both 
those address constants that are modified 
by self-relocating macros, and those that 
are not. The address constants not 
modified by self-relocating macros must be 
modified by some other technique. After 
the program has been linkage edited with a 
phase origin of +0, the contents of each 
address constant is the displacement from 
the beginning of the phase to the address 
pointed to by that address constant. 

The following techniques place relocated 
absolute addresses in address constants. 

These techniques are required only when the 
LA instruction cannot be used. 

Technique 1 

Named A-type address constants: 

L 
AR 
ST 

ADCON DC 

Technique 2 

4,ADCON 
4,12 
4,ADCON 

A (ADCONAME) 

A-type address constants in the literal 
pool: 

LA 
LA 
ST 

LTORG 

3,=A(ADCONAME) 
4,ADCONAME 
4,0(3) 

=A(ADCONAME) 

Technique 3 

A-type' address constants with a specified 
length of three bytes" and a nonzero value 
in the adjacent left byte (as in CCWs): 

1. If the CCW list dynamically cbanges 
during program execution: 

IC 3,TAPECCW 
LA 4, IOAREA 
ST 4,TAPECCW 
STe 3,TAPECCW 

TAPECCW CCW 1,IOAREA,X'20',100 

IOARD DS CL100 

or 
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TAPEC-CW 

IOAREA 

USING 
BALR 
LA 
BCTR 
BCTR 

L 
ALR 
ST 

ccw 

DS 

.,12 
12,0 
12,O(12) 
12,0 
12,0 Register 12 contains 

relocation factor. 

11,TAPECCW 
11,12 
11,TAPECCW 

1,IOAREA,X'20',100 

CL100 

2. ~x ~ne CCW list is static during 
program execution: 

LA 4, IOAREA 
ST 4,TAPECCW 
MVI TAPECCW,l 

TAPECCW CCW 1,IOAREA,X'20',100 

DS CL100 

Technique 4 

Named V-type or A-type address constants: 

LA 
5 

L 
AR 
ST 

ADCONAST DC 
ADCON DC 

3,ADCONAST 
3,ADCONAST 

4,ADCON 

Determine 
Relocation 
factor 

4,3 Add relocation factor 
4,ADCON 

AC·) 
VCNAME) 
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The load point of the phase is not 
synonymous with the relocation factor as 
developed in register 3 CTechnique 4). If 
the load point of the phase is taken from 
register 0 ·(or calculated by a BALR and 
subtracting 2) immediately after the phase 
is loaded, correct results are obtained if 
the phase is linkage edited with an origin 
of +0. If a phase is linkage edited with 
an origin of • or 5, incorrect results will 
follow. This is because the linkage editor 
and the problem program have both added the 
load po~nt to all address constants. 
Figure 76 shows an example of a self 
relocating program. 



SOURCE STATEMENTS 
REPRO 

PROGRAM 

PHASE EXAMPLE,+O 
PRINT NOGEN 
START ° 
BALR 12, 0 
US I NG ::, 12 

ROUTINE TO RELOCATE ADDRESS CONSTANTS 
LA I,PRINTCCW 
ST I,PRINTCCB+S 
LA I,TAPECCW 
ST 1, TAPECCB+S 
IC 2,PRINTCCW 
LA 1,0UTAREA 
ST I,PRINTCCW 
STC 2,PRINTCCW 
LA I,INAREA 
ST 1, TAPECCW 
MVI TAPECCW,READ 

+0 ORIGIN IMPLIES SELF-RELOCATION 

RELOCATE CCW ADDRESS 
IN CCB FOR PRINTER 

RELOCATE CCW ADDRESS 
IN CCB FOR INPUT TAPE 

SAVE PRINT CCW OP CODE 
RELOCATE OUTPUT AREA ADDRESS 

IN PRINTER CCW 
RESTORE. PRINT CCW OP CODE 
RELOCATE INPUT AREA ADDRESS 

IN TAPE CCW 
SET TAPE CCW OP CODE TO READ 

.. MAIN ROUTINE ... READ TAPE AND PRINT RECORDS 
READTAPE LA I,TAPECCB 

EXCP (1) 

CHECK 

CHA12 

EOFTAPE 

PRJNTCCB 
TAPECCB 

PRINTCCW 
TAPECCW 
OUTAREA 
INAREA 
SLI 
READ 
PRINT 
SKIPT01 

WAIT (1) 
LA 10,EOFTAPE 
BAL 14,CHECK 
MVC OUTAREA(10),INAREA 
MVC OUTAREA+1S(70),INAREA+I0 
MVC OUTAREA+90(20),INAREA+SO 
LA I,PRINTCCB 
EXCP (1) 
WAIT (1) 
LA 10,CHA12 
BAL 14,CHECK 
B READTAPE 
TM 4(1),1 
BCR 1,10 
BR 14 
MVI PRINTCCW,SKIPTOI 
EXCP (1) 
WAIT (1) 
MVI PRINTCCW,PRINT 
BR 14 
EOJ 
CNOP 0,4 
CCB SYS004,PRINTCCW,X'0400' 
CCB SYSOOl,TAPECCW 

CCW PRINT,OUTAREA,SLI,L'OUTAREA 
CCW READ,INAREA,SLI,L'INAREA 
DC CL110" 
DC CLI00" 
EQU X'20' 
EQU 2 
EQU 9 
EQU X'SB' 
END PROGRAM 

Figure 76. self-Relocating Sample Program 

GET CCB ADDRESS 
READ ONE RECORD FROM TAPE 
WAIT FOR I/O COMPLETION 
GET ADDRESS OF TAPE EOF ROUTINE 
GO TO UNIT EXCEPTION SUBROUTINE 
EDIT RECORD 
IN 
OUTPUT AREA 
GET CCB ADDRESS 
PRINT EDITED RECORD 
WAIT FOR I/O COMPLETION 
GET ADDRESS OF CHAN 12 ROUTINE 
GO TO UNIT EXCEPTION SUBROUTINE 

CHECK FOR UNIT EXEC. IN CCB 
YES-GO TO PROPER ROUTINE 
NO-RETURN TO MAINLINE 

SET SEEK TO CHAN 1 OP CODE 
SEEK TO CHAN 1 IMMEDIATELY 
WAIT FOR I/O COMPLETION 
SET PRINTER OP CODE TO WRITE 
RETURN TO MAINLINE 
END OF JOB 
ALIGN ceB'S TO FULL WORD 
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Appendix H: American National Standard Code for Information 
Interchange (ASCII) 

In addition to the EBCDIC mode, the IBM 
Disk Operating system accepts magnetic tape 
files written in ASCII (American National 
Standard Code for Information Interchange), 
a 128-character, 7-bit code. The 
high-order bit in this a-bit environment is 
zero. ASCII is based on the specifications 
of the American National standards 
Institute, Inc. 

DOS processes ASCII data files in 
EBCDIC. At system generation time, if 
ASCII=YES is specified in the SUPVR macro, 
two translate tables are included in the 
supervisor. Using these tables, logical 
IOCS translates from ASCII to EBCDIC as 
soon as the data is read into the I/O area. 
For ASCII output, logical IOCS translates 
data from EBCDIC to ASCII just before 
writing the record. The address of the 
ASCII to EBCDIC translate table is in bytes 
44-47 of the extension of the communication 
region for each partition. The address of 
the EBCDIC to ASCII table is 256 bytes 
higher than that of the first table. The 
address of the extension of the 
communication region is found in bytes 
136-139 of the communication region. 
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Figure 77 shows the relative bit 
positions of the ASCII character set. An 
ASCII character is described by its 
column/row position in the tatle. The 
columns across the top of Fiqure 77 list 
the three high-order bits. The rows along 
the left side of Figure 77 are the four 
low-order bits. Because the letter P in 
ASCII is under column 5 and in row 0, it is 
described in ASCII notation as 5/0. ASCII 
5/0 and EBCDIC X'50' represent the same 
binary confi9uration (B'0101 0000'); 
However, P graphically represents this 
configuration in ASCII and , in EBCDIC. 
ASCII notatioq is always expressed in 
decimal. For example, the ASCII Z is 
expressed 5/10 (not 5/A). 

For those EBCDIC characters that have no 
direct equivalent in ASCII, the substitute 
character (SUB) is provided during 
translation. (See Figure 78 for ASCII to 
EBCDIC correspondence.) 

Note: If an EBCDIC file is translated 
into ASCII, and then the user 
translates back into EBCDIC, this 
substitute character may not receive 
the expected value. 



b7 • 0 0 0 0 1 

~ • 0 0 1 1 0 
b5 • 0 1 0 1 0 

B. ® 
bl ~ '" bt b; bl 

0 1 2 3 4 

t Row"'" 

0 0 0 0 0 NUL DLE SP 0 @ 

0 0 0 1 1 SOH DCl !CD 1 A 

0 0 1 0 2 STX DC2 " 2 B 

0 0 1 1 3 ETX DC3 
, 

3 C 

0 1 0 0 4 EOT DC4 $ 4 D 

0 1 0 l' S ENQ NAK % S E 

0 1 1 0 6 ACK SYN & 6 F 

0 1 1 1 7 BEL ETB I 7 G 

1 0 0 0 8 BS CAN ( 8 H 

1 0 0 1 9 HT EM ) 9 I 

1 0 1 0 10 LF SUB .. : J 

1 0 1 1 11 VT ESC + ; K 

1 1 0 0 12 FF FS , < L 

1 1 0 1 13 CR GS - = M 

1 1 1 0 14 SO RS > N 

I 1 1 1 15 SI US / ? 0 

CD The graphic I (Logical OR) may also be used instead of ! (Excla'mation Point). 

@ The graphic -'(logical NOT) may also be used instead of" (Circumflex). 

'1 1 1 
0 1 1 

1 0 1 

S 6 7 

P 
, 

p 

Q a q 

R b r 

S c s 

T d t 

U e u 

V f v 

W g w 

X h x 

Y i y 

Z i z 

[ k { 

\ I I 
I 

] m I 
J 

,,0 n "'-

- a DEL 

@ The 7 bit ASCII cade expands to 8 bits when in storage by adding a high order 0 bit. 

Example: Pound sign (') is represented by 

b7 b6 bS' b4 b3 b2 bl 

o 0 0 0 0 

Control Character'Representations 

NUL Null DLE Data link Escape (CC) 
SOH Start of Heading (CC) DC1 Device Control 1 
STX Start of Text (CC) DC2 Device Control 2 
ETX End ofText (CC) DC3 Device Control 3 
EOT End of Transmission (CC) DC4 Device Control 4 
ENQ Enquiry (CC) NAK Negative Acknowledge (CC) 
ACK Acknowledge (cq SYN Syncbronous Idle (CC) 
BEL Bell ETB End of Transmission Block (CC) 
BS Backspace (FE) CAN Cancel 
HT Horizontal Tabulation (FE) EM End of Medium 
LF Line Feed (FE) SUB Substitute 
VT Vertical Tabulation (FE) ESC Escape 
FF form Feed (FE) FS File Separator (IS) 
CR Carriage Return (FE) GS Group Separator (IS) 
SO Shift Out RS Record Separator (IS) 
SI Shift In US Unit Separator (IS) 

DEL Delete 

(CC) Communication Control 
(FE) Format Effector 
(IS) Information Separator 

Figure 77. ASCII Character Set 

Special Graphic Characters 

SP Space 
Exclamation Point 
Logical OR 
Quotation Marks 
Number Sign 
Dollar Sign 

% Percent 
& Ampersand 

Apastrophe 
Opening Parenthesis 
Closing Parenthesis 
Asterisk 

+ Plus 
Comma 
Hyphen (Minus) 
Period (Decimal Point) 

/ Slant 
Colon 
Semicolon 

< Less Than 
Equals 

> Greater Than 
? Question Mark 
@ Commercial At 
[ Opening Bracket 
\ Reverse Slant 
] Closing Bracket 
1\ Circumflex 

Logical NOT 
Underline 
Grave Accent 
Opening Broce 
Vertical line (This graphic 
is stylized to distinguish it 
from Logical OR) 
Closing Brace 
Tilde 
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ASCII EBCDIC 

I Bit Col : Row Bit 
Character Col I Row I Comments 

I Position (in Hex) Position 
I 

I 
NUL 0 1 0 0000 I 0000 0 I 0 0000 I 0000 
SOH 0 ~ 1 0000 I 0001 0 I I 0000 I 0001 
STX 0 I . 2 0000 I 0010 0 2 0000 I 0010 
ETX 0 I 3 0000 0011 0 3 0000 I 0011 
EOT 0 I 4 0000 I 0100 3 I 7 0011 0111 
ENQ 0 5 0000 I 0101 2 I D 0010 .L 1101 
ACK 0 6 0000 I ana 2 I E nl\ll'\ i iiiO vv'v 

~-.•.. --.-

0000 I 0111 2 I F 0010 I 1111 BEL 0 I 7 
BS 0 I 8 0000 I 1000 1 I 6 0001 I 0110 
HT 0 I 9 0000 I 1001 0 5 0000 I 0101 
LF 0 I _ 10 0000 1010 2 I 5 0010 0101 
VT 0 I 11 0000 I 1011 0 1 B 0000 1011 
FF 0 12 0000 I 1100 0 I C 0000 1100 
CR 0 13 0000 I 1101 0 I D 0000 I 1101 
SO a 14 0000 I ",n 0 ! E 0000 I 1110 If IV 

SI 0 I 15 0000 
, 

1111 0 I F 0000 I JlI1 
DLE 1 I 0 0001 0000 1 0 0001 I 0000 
DCl 1 I 1 0001 0001 1 I 1 0001 0001 
DC2 1 I 2 0001 0010 1 I 2 0001 1. 0010 
DC3 1 3 0001 I 0011 1 I 3 0001 I 0011 
DC4 1 I 4 0001 I 0100 3 I C 0011 I 1100 
NAK 1 I 5 0001 I 0101 3 I D 0011 I U01 
SYN 1 I 6 0001 I 0110 3 1 2 0011 I 0010 
ETB 1 I 7 0001 0111 2 I. 6 0010 I 0110 
CAN I I 8 0001 I 1000 I I 8 0001 1000 
EM 1 9 0001 I 1001 1 I 9 0001 I 1001 
SUB 1 10 0001 I 1010 3 I F 0011 I 1111 
ESC 1 I 11 0001 I 1011 2 I 7 0010 I 0111 
FS 1 I 12 0001 I 1100 1 I C 0001 I 1100 
GS 1 I 13 0001 I 1101 1 D 0001 I 1101 
RS 1 I 14 0001 1110 I E 0001 

I 
1110 

US 1 I 15 0001 1111 1 I F 0001 I 1111 
SP 2 0 0010 _I 0000 4 I 0 0100 I 0000 
leu 2 1 0010 I 0001 4 I F 0100 I 1111 Logical OR .. 2 2 0010 I 0010 7 I F 0111 I 1111 
! 2 3 0010 I 0011 7 I B 0111 I 1011 
S 2 I 4 0010 0100 5 B 0101 I 1011 
% 2 I 5 0010 0101 6 C 0110 1100 
& 2 I 6 0010 0110 5 I 0 0101 0000 , 

2 I 7 0010 0111 7 I D 0111 I 1101 
( 2 8 0010 I 1000 4 I D 0100 , 1101 
) 2 9 0010 I 1001 5 I D 0101 I 1101 . 2 10 0010 I 1010 5 , C 0101 I 1100 
+ 2 I II 0010 I 1011 4 I E 0100 I 1110 
, 2 I 12 0010 1100 6 

1 B 0110 1011 
- 2 I 13 0010 1101 6 0 0110 0000 H}'Phen,Minus 

2 I 14 0010 _I 1110 4 I B 0100 1011 
/ 2 I 15 0010 I 111 1 6 I 1 0110 0001 I 

0 3 
J 0 0011 I 0000 F I 0 1111 I 0000 

I 3 I I 0011 I 0001 F I 1111 I 0001 
2 ._. __ 3-_ L __ 2 _____ __ -OOLL _ .. ' -OOlO .- f- 2 lllf . ~ -----0010-···· 
3 3 I 3 0011 I 0011 F 3 1111 0011 
4 3 

, 4 0011 0100 F I 4 1111 0100 
5 3 

, 
5 0011 I 0101 F 1 5 1111 1 0101 

6 3 I 6 0011 I 0110 F I 6 1111 I 0110 
7 3 I 7 0011 I 0111 F I 7 1111 I 0111 
8 3 I 8 0011 I 1000 F 8 1111 I 1000 
9 3 I 9 0011 1001 F .. 9 1111 I 1001 
: 3 I 10 0011 1010 7 I A 0111 

. 
1010 

i 3 I 11 0011 I 1011 5 I E 0101 ..l 1110 
< 3 . 12 0011 I 1100 4 I C 0100 I 1100 
- 3 13 0011 I 1101 7 I E 0111 I 1110 
> 3 _1 14 0011 I 1110 6 I E 0110 I 1110 
? 3 I 15 0011 I 1111 6 

, 
F 0110 

, 111 1 . 
Figure 78. ASCII to EBCDIC Correspondence (Part 1 of 2) 
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ASCII 
I 

I Bit 
Character Col I Row 

I 
Pattern 

J. 

@ 4 I 0 0100 
I 

3 0000 
-A 4 I 1 0100 1 0001 
B 4 2 0100 I 0010 
C 4 I 3 0100 I 0011 
D 4 I 4 0100 I 0100 
E 4 I 5 0100 I 0101 
F 4 I 6 0100 0110 
G 4 I 7 0100 -1 0111 
H 4 · 8 0100 I 1000 
I 4 --1_ 9 0100 I 1001 
J 4 I 10 0100 I 1010 
K 4 I 11 0100 I 1011 
L 4 I 12 0100 . 1100 
M 4 I 13 0100 1101 
N 4 · 14 0100 J 1110 
0 4 I 15 0100 I 1111 
P 5 I 0 0101 I 0000 
Q 5 , 1 0101 I 0001 
R 5 I 2 0101 I 0010 
S 5 I 3 0101 0011 
T 5 I 4 0101 J 0100 
U 5 I 5 0101 I 0101 
V 5 I 6 0101 I 0110 
W 5 I 7 0101 I 0111 
X 5 I 8 0101 I 1000' 
y 5 I 9 0101 I 1001 
Z 5 I 10 0101 . 1010 
[ 5 I 11 0101 I 1011 

"'- 5 12 0101 I 1100 
] 5 · 13 0101 I 1101 
-.® 5 I 14 0101 I 1110 

- 5 I 15 0101 I 1111 , 
6 I 0 0110 0000 

a 6 I 1 0110 --' 0001 
b 6 · 2 0110 I 0010 
c 6 3 0110 I 0011 
d 6 I 4 0110 I 0100 
e 6 I 5 0110 I 0101 
f 6 I 6 0110 I 0110 
g 6 I '7 0110 0111 
h 6 I 8 0110 I 1000 
i 6 9 0110 I 1001 
i 6 10 0110 I 1010 
k 6 I 11 0110 I 1011 
I 6 I 12 0110 , 1100 
m 6 I 13 0110 I 1101 
n 6 

, 14 0110 1110 
0 6 I 15 0110 1111 
p 7 0 0111 I 0000 
q 7 1 0111 I 0001 
r 7 I 2 0111 I 0010 
5 7 I 3 0111 I 0011 
t 7 I 4 0111 0100 
u 7 I 5 0111 0101 
v 7 I 6 0111 I 0110 
w 7 7 0111 I 0111 
x 7 J. 8 0111 I 1000 
y 7 I 9 0111 I 1001 
z L I ~ 0111 1010 
{ 7 I 11 0111 1011 
: 7 I 12 0111 I 1100 
} 7 13 0111 I 1101 - 7 14 0111 I 1110 
DEL 7 I 15 0111 I 1111 

<D The graphic! (Exclamation Point) can be used instead of I (logical OR). 

@ The graphic 1\ (Circumflex) can be used instead of -. (Logical NOT). 

EBCDIC 
I 

Col I Row 
I 

(in t-iex) 
I 

7 
I 

_L C 0111 
C 1 1 1100 
C I 2 1100 
C I 3 1100 
C I 4 1100 
C I 5 1100 
C I 6 1100 
C 7 1100 
C L 8 1100 
C I 9 1100 
D I 1 1101 
D I 2 1101 
D 3 1101 
D 4 1101 
D J 5 1101 
D I 6 1101 
D I 7 1101 
D I 8 1101 
D I 9 1101 
E I 2 1110 
E 3 1110 
E I 4· 1110 
E I 5 1110 
E I 6 1110 
E I 7 1110 
E I 8 1110 
E 9 1110 
4 

I 

A 0100 . 
E I 0 1110 
5 I A 0101 
5 I F 0101 
6 I D 0110 
7 I 9 0111 
8 

. 
1 1000 I. 

8 I 2 1000 
8 I 3 1000 
8 I 4 1000 
8 I 5 1000 
8 I 6 1000 
8 I 7 1000 
8 8 1000 
8 9 1000 
9 I 1 1001 
9 I 2 1001 
9 I 3 1001. 
9 I 4 1001 
9 I 5 1001 
9 6 1001 
9 I 7 1001 
9 I 8 1001 
9 I 9 1001 
A I 2 1010 
A I 3 1010 
A 4· 1010 
A I 5 1010 
A I 6 1010 
A I 7 1010 
A I 8 1010 
A I 'l lOIQ. 
C I 0 1100 
6 A 0110 
D I 0 1101 
A I 1 1010 
0 I 7 0000 

Figure 78. ASCII to EBCDIC Correspondence (Part 2 of 2) 

Bit 
Comments Pattern 

I 
1100 

_I 0001 
I 0010 
I 0011 
I 0100 · 0101 
I OlIO 
1 0111 
I 1000 
I 1001 
I 0001 
I 0010 
I 0011 

0100 
I 0101 
I 0110 
I 0111 
I 1000 
I 1001 · 0010 
I 0011 
I 0100 
I 0101 
I 0110 
I 0111 

1000 
1001 

I 1010 
I 0000 Reverse Slant 
I 1010 
I 1111 logical NOT 
I 1.101 Underscore 

1001 Grave Accent 
0001 
0010 

I 0011 
I 0100 
I 0101 
I 0110 

0111 
I 1000 
I 1001 
I 0001 
I 0010 
I 0011 

0100 
0101 

I 0110 
I 0111 
I 1000 
I 1001 
I 0010 

· 0011 
0100 

I 0101 
I 0110 
I 0111 
I 1000 

_'-.lJY 1 

I 0000 
I 1010 Vertical Line 
I 0000 
I 0001 Tilde 
I 0111 
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Glossary 

For a more complete list of data processing 
terms, refer to IBM Data Processing 
Techniques, A Data Processing Glossary, 
GC20-1699. 

access method: Any of the data management 
techniques (sequential, indexed sequential, 
or direct) available to the user for 
transferring data between main storage and 
an input/output device. 

ASCII ,American National Standard Code for 
Information Interchange): A 128-character, 
7-bit code. The high order bit in the 
System/360 8-bit environment is zero. 

Basic Telecommunications Access Method 
(BTAH): A basic access method that permits 
a READ/wRITE communication with remote 
devices. 

block: 

1. To group records physically for the 
~urpose of conserving storage space or 
1ncreasing the efficiency of access or 
processing. 

2. A physical record on tape or DASD. 

block prefix: An optional, 0-99 byte field 
preceding an ASCII record. It contains 
user specified data or, for variable length 
(format D) records, the physical record 
length. 

buffer: 

1. A storage device in which data is 
assembled temporarily during data transfer. 
An example is the IBM 2821 Control Unit, a 
control and buffer storage unit for card 
readers, card-pu-nches, and printers .. 

2. During I/O operations, a portion of 
main storage into which data is read or 
from which data is written. 

channel program: One or more Channel 
Command Words (CCWs) that control(s) a 
specific sequence of channel operations. 
Execution of the specific sequence is 
initiated by a single start I/O 
instruction. 

checkpoint record: A record containing the 
status of the job and of the system at the 
time the checkpoint routine writes the 
record. This record provides the necessary 
information for restarting a job without 
returning to the beginning of the job. 
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Checkpoint/Restart: A means of restarting 
execution of a program at some point other 
than the beginning. When a checkpoint 
macro instruction is issued in a problem 
program, checkpoint records are created. 
These records contain the status of the 
program and the machine.. When it is 
necessary to restart a program at a pOint 
other than the beginning, the restart 
procedure uses the checkpoint records to 
reinitialize the system. 

checkpoint routine: A routine that records 
information for a checkpoint .• 

Command Control Block: A sixteen-byte 
field required for each channel program 
executed by physical IOCS. This field is 
used for communication between physical 
IOCS and the problem program. 

communication region: An area of the. 
supervisor set aside for interprogram and 
intra program coremunication. It contains 
information useful to both the supervisor 
and the problem program. 

control program: A group of programs that 
provides functions such as the handling of 
input/output operations, error detection 
and recovery, program loading, and 
communication between the program and the 
operator. IPL, supervisor, and job control 
make up the control program in the Disk and 
Tape Operating Systems. 

control section: The smallest separately 
relocatable unit of a program: that portion 
of text specified by the programmer to be 
an entity, all elements of which are to be 
loaded into contiguous main storage 
locations. 

core storage: See main storage. 

data conversion: The process of changing 
data from one form of representation to 
another. 

data file: A collection of related data 
records organized in a specific manner. 
For example, a payroll file (one record for 
each employee, showing his rate of pay, 
deductions, etc) or an inventory file (ene 
record for each inventory item, showing the 
cost, selling price, number in stOCk" etc). 

data set security: A feature that provides 
protection for disk files. A data secured 
file cannot be accidentally accessed by a 
problem program. 



device independence: The capability of a 
program to process the same type of data on 
different device types (punched card 
devices/printers. tape. or disk). 

Disk Operating System: A disk resident 
system that provides operating system 
capabilities for 16K and larger IBM 
System/360 and System/370 systems. 

OTF (define the file) macro instruction: A 
macro instruction that describes the 
characteristics of a logical input/output 
file. indicates the type of processing for 
the file, and specifies the main storage 
areas and routines to process the file. To 
do this, use the appropriate entries in the 
keyword operands associated with the OTF 
macro instruction. 

DUMP: Displaying the contents of main 
storage. 

extent: The physical locations on 
Input/Output devices occupied by or 
reserved for a particular file. 

fetch: 

1. To bring a program phase into main 
storage from the core image library for 
immediate execution. 

2. The routine that retrieves 
requested phases and loads them into main 
storage. 

3. The name of a macro instruction 
(FETCH) used to transfer control to the 
System Loader. 

4. To transfer control to the system 
loader. 

!i!!: See data file. 

fixed length record: A record having the 
same length as all other records with which 
it is logically or physically associated. 

header label: A file label that precedes 
the data records on a unit of recording 
media. 

I/O area: An area (portion) of main 
storage into which data is read or from 
which data is written. In Operating System 
publications, the term buffer is often used 
in place of I/O area. I/O means 
Input/Output. 

IOCS (input/output control system): A 
group of macro instruction routines 
provided by IBM for handl~ng the transfer 
of data between main storage and external 
storage devices. 

load: To fetch, that is, to read a phase 
into main storage returning control to the 
calling phase. 

load point: The beginning of the recording 
area on a reel of magnetic tape. 

logic module: The logical IOCS routine 
that provides an interface between a 
processing program and physical IOCS. 

main storage: All addressable storage from 
which instructions can be executed or from 
which data can be loaded directly into 
registers. 

main task: The main program within a 
partition in a multiprogramming 
environment. 

MPS: Mul tiprogramming system,. 

multifile volume: A unit of recording 
media, such as a tape reel or disk pack, 
that contains more than one data file. 

multiprogramming system: A system that 
controls more than one program 
simultaneously by interleaving their 
execution. 

multitask operation: Multiprogramming; 
called multi task operation to express not 
only concurrent execution of one or more 
programs in a partition" but also cf a 
single reenter able program used by many 
tasks. 

multivolume file: A data file that, due to 
its size, requires more than one unit of 
recording media (such as a tape reel or a 
disk pack) to contain the entire file. 

nonstandard labels: Labels that do not 
conform to the System/360 standard label 
specifications. They can be any length, 
need not have a specified identification~ 
and do not have a fixed format. 

operating system: A collection of programs 
that enables a data processing system to 
supervise its own operations, automatically 
calling in programs, routines, languages, 
and data as needed for continuous 
throughput of a series of jobs. 

phase: The smallest complete unit that can 
be referenced in the core image library. 
Each program overlay is a complete phase. 
If the program has no overlays, the program 
itself is a complete phase. 

physical record: A record identified from 
the standpoint of the manner or form in 
which it is stored and retrieved; that is, 
one that is meaningful with respect to 
access. (Contrasted with Logical Records.) 
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Brivate library: A relocatable, core 
1mage, or source statement library that is 
separate and distinct from the system 
library. 

problem program: 

1. The user's object program. It can 
be produced by any of the language 
translators. It consists of instructions 
and data necessary to solve the user's 
probl~m: 

2. A general term for any routine that 
is executed in the data processing system's 
problem state; that is, any routine that 
does not contain privileg~d operations. 
(Contrasted with supervisor.) 

processing program: A general term for any 
program that is both loaded and supervised 
by the control program. Specifically, a 
collection of certain IBM supplied 
programs: the language translators, 
Linkage Editor, Librarian, Autotest, 
Sort/Merge and Utilities. All user written 
programs are processing programs. The term 
processing programs is in contrast to the 
term control program. 

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

reenterable: The attribute of a set of 
code that allows the same copy of the set 
of code to be used concurrently by two or 
more tasks. 

relocatable: A module or control section 
whose address constants can be modified to 
compensate for a change in origin. 

resource: Any facility of the computing 
system or operating system required by a 
job or task, and including main storage, 
input/output devices, the central 
processing unit, data files, and control 
and processing programs. 

restart: See Checkpoint/Restart. 

self relocating: A programmed routine that 
is loaded at any doubleword boundary and 
can adjust its address- values so as to be 
executed at that location. 

self relocating program: A program that is 
able to run in any area of storage by 
having an initialization routine to modify 
all address constants at object time. 
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subtask: A task in which control is 
initiated by a main task by means of a 
macro instruction that attaches it. 

supervisor: A component of the control 
program. It consists of routines to 
control the functions of program loading, 
machine interruptions, external 
interruptions, operator communications and 
physical IOCS requests and interruptions. 
The supervisor alone operates in the 
privileged (supervisor) state. It coexists 
in main storage with problem programs. 

symbolic I/O assignment: A means by which 
problem programs can refer to an I/O device 
by a symbolic name. Before a program is 
executed, job control can be used to assign 
a specific I/O device to that symbolic 
name. 

telecommunications: A general term 
expressing data transmission between remote 
locations. 

teleprocessing: A term associated with IBM 
telecommunication systems expressing data 
transmission between a computer and remote 
devices. 

track hold: A function for protecting DASD 
tracks that are currently being processed. 
When track hold is specified in the DTF, a 
track that is being modified by a task in 
one partition cannot be concurrently 
accessed by a task or subtask in another 
partition. 

undefined record: A record having an 
unspecified or unknown length. 

variable length record: A record having a 
length independent of the length of other 
records--witbvhieh-- it is- l09ically-or-­
physically associated. (Contrasted with 
fixed length record). It contains fields 
specifying physical and logical record 
lengths. 

volume: That portion of a single unit of 
storage media that is accessible to a 
single read/write mechanism. For example, 
a reel of magnetic tape on a 2400-series 
magnetic tape drive or a disk pack on an 
IBM 2311 Disk Storage Drive. 



Indexes to systems reference library 
manuals are consolidated in the publication 
DOS Master Index, GC24-5063. For 
additional information about any subject 
listed below, refer to other publications 
listed for the same subject in the Master 
Index. 

abnormal termination codes 
access methods 

233 

BTAM/QTAM, description of 
declarative macros 18 
definition 288 

15 

direct (DAM), description 140 
direct (DAM), introduction 14,15 
indexed sequential (ISAM), description 

166-196 
indexed sequential (ISAM), 

introduction 15 
sequential (SAM) 35-139 
sequential (SAM), description of 14 
sequential (SAM), introduction 14 

address adapters 
(MICR) 9,48 

address communications region 
address constant, relocation of 
addresses, symbolic unit 19 
alternate tape switching 215 
appendixes 

A. label formats 249 

229 
280 

B. control character codes 253 
C. assembling OTF'S and logic modules 

255 
D. read, write, check nonstandard 

labels 270 
E. MICR document buffer format 

272-275 
F. spanned records 276-277 
G. self-relocating programs 278-283 
H. ASCII 284-287 

area(s) 
(see also input/output area) 
document buffer (MICR) 272 
I/O, definition of 114 
MICR document buffer 50 
storage for DAM 141 
storage for ISAM 166 
work area requirements for indexed 

sequential 184 
work, definition of 114 

ASA (control character codes) 253 
ASCII 

character set 285 
comparison to EBCDIC 
definition 288 
description of 284 
end-of-volume 30 

286 

LABAODR routine restriction 30 
nonstandard labels, restriction 
processing standard labels 30 
translation 13 

31 

Index 

assembling 
macros 22 
problem programs, DTF'S and ~ogic· 

modules 255-269 
ATTACH subtask macro 198,199 
attention interrupt, operator 234 
auto-selection (MICR) 272-275 
auto-selection magnetic reader 49 
autolink function for logical IOCS modules 

22,23 

basic telecommunications access method 
(BTAM), descr. 15 

batch numbering MICR document buffer area 
50,272-275 . . 

batch numbering update restr~ct~on for 1419 
53 

begin-definition card. (DTFSR) 
block definition 288 
block prefix, definition 288 
blocked records 

GET macro 116 

97 

PUT macro sequential processing 
blockname (CCB macro) 213 
braces brackets, notation conventions , . 
BTAM (basic telecommunicat~ons access 

method) 15 
BTAM, definition 
buffer 

console 41 

288 

definition 288 
50 

272 
MICR document area 
MICR document format 
MICR format 272-275 
Printer-keyboard 218 

buffering, console option 41 

CALL a program macro 247 
called program 247 
calling program 247 
CANCEL the job macro 237 
capacity record 

negative number 164 
resetting of 164 

card/punch codes 125 
card 

DTFCD macro 35-40 
file 35 
module (CDMOD) 40 

cataloging declarative macros 22 
CCB macro 213-215 

format 213 
CCW routine considerations 218 
CDMOD 40 
chaining 

data 219 
link-sequence 171 
retry 218 

119 

25 
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channel program DASD 219 
channel program, definition 
CHECK macro 

for magnetic readers 
tape or disk workfiles 

checking 
nonstandard labels 33 

288 

129 
135 

output file in volume table of 
contents 113 

standard labels 27,33 
user standard labels 29,33 

checkpoint 
bypassing on tape 
d pointer 239 
disk 240 
end address 238 

217 

file entries for DTFPH 
ti~es 240 
header format 
macro 238 

217 

219 

operator verification table 
problem program 237 
records for tape 31 

242 

repositioning I/O files 240 
repositioning magnetic tapes 240 
restrictions concerning restart 11 
saved information 239 
t pointer 239 
tape 240 
tracks required '240 

CHNG macro tape channel switching for 
BPS/BOS 127 

close processing of standard DASD labels 
28 

CLOSE(R) macro 
direct access processing 165 
indexed sequential processing 
physical; :rocs processing 226 
sequential processing 138,139 

CNTRL macro 122 
direct access processing 164 

code translation (paper tape reader) 
codes 

abnormal termination 233 

195 

81 

CNTRL macro instruction command codes 
123 

condition codes for index sequential 
processing 175 

control character 
DASD codes 126 

253,254 

magnetic reader (MICR) pocket 
printer 124 

50 

unit for magnetic tape 124 
universal character set 125 
1285/1287/1288 optical reader codes 

126 
1442/2520 card read punch 
2540 card read punch 125 

coding form example 

125 

DTFCD card macro for seq. proc. 
DTFCN console macro seq. proc. 
DTFDA macro direct access proc. 
DTFDl macro for seq. proc. 43 
DTFlS macro ind. seq. proc. 183 
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37 
41 

157 

coding form example (CONT.) 
DTFMR magnetic reader seq.·proc. 
DTFMT magnetic tape seq. proc. 
DTFOR optical reader seq. proc. 
DTFPH macro physical loeS proc. 
DTFPR printer for seq. proc. 73 
DTFPT macro for seq. proc. 77 
DTFSD macro for seq. p~oc. 86 
DTFSR macro for seq. proc. 109 
Multitasking examples 206-212 

coding practices recommendations 11 
command chaining retry 218 
command codes for CNTRL macro 
command control block 

123 

47 
55 

66 
220 

conditions shown in bytes 2-3 216, 
217 

definition 288 
format (PIOCS) 
macro (PIOCS) 

214 
213-215 

communication region in supervisor, 
restrictions 11 

communication 
macros 201 
region in supervisor 229 
region, definition 288 

compatibility of DOS 10,11 
completion macros 

direct access processing 165 
indexed sequential processing 195 
sequential processing 137 

COMRG, get address of communications region 
macro 230 

condition codes for indexed sequential 
processing 175 

console 
'buffer 41 
file (DTFCN) 40-42 

continuation punch, use with positional 
operands 24 

control block 
conditions indi~ated in bytes 2-3 

216,217 
format PlOCS 214 
macro for PlOCS 213-215 

control character codes 253 
control macro 

card read punch codes 125 
direct access method 164 
restrictions concerning use with DTFDl 

42 
control program, definition 288 
control section, definition 288 
conventions, notations 25 
core image library, private 228 
count area 162 
cylinder index for lSAM 169 

d pointer, checkpoint macro 239 
DAM (see direct access method) 
DAMOD-direct access module 159 
DASD 

channel program 219 
codes 126 



DASD (CaNT.) 
file labels 249 
file protection 12,219 
files, opening 112 
header labels 28 
input OPEN sequential processing 113 
label end-of-file 29 
labels 249-251 
labels (see also standard labels) 
nonsequential files, LBLTYP statement 

27 
operator verification table 239 
output OPEN sequential processing 

113 
restriction concerning physical laCS 

11 
standard labels 27 
track protection macros 203 
user standard labels 250 

data set security, definition 289 
data 

area direct access read 162 
chaining 219 
check for paper tape (DTFPT) 83,8 U 
conversion, definition 288 
file, definition 288 
record example for ISAlvl 171 

declarative logic module, definition of 
16 

declarative macro 
(see define-the-file) 
definition of 16 
description of 17 
detail card 24 
header card 24 
operand cards 24 
symbolic unit addresses 19 
symbolic units required 20 
types 18,35 

define-the-file 
(see also coding form examples) 
assembly with logic modules example 

255-269 
begin definition card (DTFSR) 97 
cataloging tables 22 
definition 289 
description of 17 
DTFCD card 35 
DTFCN console 41,42 
D'l'FDA direct access file 14.5-157 
DTFDI device independent 42-45 
DTFIS indexed sequential 177 
DTFNR magnetic reader 46-48 
DTFMT error options magnetic tape 59 
DTFH'l' magnetic tape 55-63 
DTFOR optical reader 65-70 
DTFPH physical laCS 219 
DTFPR macro sequential processing 

72-74 
DTFPT paper tape 76-80 
DTFSD error options 90 
DTFSD sequential DASD files 85 
DTFSR serial device file 97-108 
end of definition card 108 

define-the-file (CaNT.) 
GET macro sequential processing 

115-117 
GET, required entries 115 
PUT macro sequential processing 

definition of 
DASD file protection 
declarative macro 17 
in-line routine 16 
logic module 16 

12 

logical and physical IOCS 
logical record 12 
machine language programs 
macro expansion 16 
macros 16 

11 

16 

117 

programmer logical units 20 
subset/superset modules 21 
supervisor communications macros 

density, tape output label checking 
DEQ macro 201 

16 
30 

DETACH subtask macro 199 
detail card, declarative'macros 
device independent 

definition 289 
files 42 
macros 42-45 
module (DIMOD) 

DIMOD 46 
45 

direct access method 140-165 
(see also direct access) 
(see also macros) 

24 

contents of record 0 for DAM 145 
creating a file or adding records 

144 
description of 14,15 
EXTENT statement restrictions 
keys 142 
macros 159-165 

20 

20 multi-volume files restrictions 
reference methods 141-144 
track and record references 
when to use 18 

15 

direct access 
file opening 159,160 
macros 159-165 
method (DAM), description of 
method (DTFDA), description of 
module 159 
record types 140 

direct linkage table 245 
DISEN macro 130 
disengage (DISEN) macro for magnetic 

readers 130 
Disk Operating System, definition 
disk 

(see also DASD) 
files (DTFSR) 113 
operating system compatibility 

display macro for optical readers 
DLAB - disk label extent information 
DLBL - disk label extent card 27 
DLBL - disk label extent information 
document 

buffer area (MICR) 50 

14 
140 

289 

10,11 
131 

10 

10 
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document (CONT.) 
buffer format (MICR) 272 
processing (MICR) 52-54 

DOS compatibility 10,11 
DSPLY macro for optical readers 131 
DTF (see define-the-file) 
DTF, definition 289 
dummy entry 

cylinder index 169 
master index 170 
track index 169 

DUMP partition macro 236 
DUMP, definition 289 

ECB - event control block 
editing 

200 

logical IOCS programs 22 
preas sembled logic modules 

end address, checkpoint 238 
end-of-file condition 

DTFCD card reader 37 
57 

69 
87 

DTFMT magnetic tape 
DTFOR optical reader 
DTFSD sequential disk 
DTFSR card reader 101 
DTFSR magnetic tape 101 
DTFSR sequential disk 101 
tape input files 32,32 

end-of-file 
disk output 28 
record for DASD labels 
tape input files 32 

29 

22 

end-of-record character for paper tape 
reader 78 

end-of-tape for paper tape reader 
end-of-volume 

101 

ASCII files 30 
condition, tape input files 
disk 27 
forced 30,32,137,225 
forced disk 138 
taPe input files 
tape output 29 

ENDFL macro for ISAM 
ENQ macro 200 

32 

189 

entry points in modules 23 
EOJ, end of job step macro 
ERET(~~r6r--retti:rn-iriacro) 

inde-xed sequeriticil proc. 
sequential proc. 127 

ERRBYTE 

237 

32 

176 

DTFDA coding errbyte 147-151 
error statistics infor~ation for 

147-151 
error/status codes (ERRBYTE) 
error 

conditions for paper tape 
options, DTFMT 59 
options, DTFSD macro 90 

147-151 

83 

return macro 127,176 
statistic information for DAM 

147-151 
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DAM 

ESETL macro for ISAM sequential retrieval 
195 

event control block (ECB) 
example 

200 

(see coding form examples) 
data records (ISAM) 171 
file organization (ISAM) on 2311 
index entries (ISAM) one track 
multitasking flowchart example 

206-212 
organized ISAM file 173 

174 
172 
198, 

EXCP, execute channel program (PIOCS) macro 
215 

execute channel program macro 215 
EXIT from user's interrupt routines macro 

235 
extent statement~ information 

289 
113 

10 
extent 10,27 

definition 
types 1 and 8 

external interrupts 
external references 

for MICR devices 
in DTF table 22 

features supported on DOS system 9 
FEOV 

forced end of volume macro ~IOCS 
processing) 225 

forced end of volume macro (seq. 
processing) 137,138 

FEOVD macro 138 
FETCH a phase macro 228 
fetch, definition 289 
file 

checkpoint 239 

49 

creation/deletion for direct access 
144 

DASD (DTFSR) 113 
definition 289 
device (DTFSD) 
disk (DTFSR) 
DTFIS 177 

85-94 
113 

header label (tape) 251 
indexed sequential file management 

system 15 
label type format 
labels 27 

250 

open;ng_ ~ ___ index ~equent~Cll file 187 

174 
219 

opening physical IOCS 223 
organization example for ISAM 
protection DASD channel program 
protection DOS, restrictions 12 
protection of DASD data file 12 
repositioning I/O following a 

checkpoint 240 
repositioning input/output 
repositioning magnetic tape 
security for unexpired file 
sequential (DTFSD) 85 
tape input 32 

240 
240 
27 

tape input sequential processing 
tape output 29 
tape output sequential processing 

112 

112 



file (CONT.) 
unlabeled input 34 

filemark 251 
filename DTF macro 24 
FlLENAME+48 - FILENAME+76 for optical 

readers 68 
FILENAME+48 - FILENAME+76, DTFSR macro 

100 
FILENAME+80, DTFSR macro 99 
FILENAME+80, testing after using optical 

reader macros 67 
filenamec 175 
filenameh 189,251 
fixed length records 

definition 289 
GET macro 116 
PUT macro sequential processing 119 

fixed unblocked records 
optical reader 70 
paper tape reader 80 

forced end-of-volume 30,32 
physical IOCS 225 
sequential processing 137,138 

format 
CCB macro 213 
checkpoint header 217 
file label types 250 
keyword 24 
macro instruction 24 
macros 24 
mixed 24 
optical reader records 70 
paper tape reader records 80 
positional 24 
standard file labels 250 

FREE macro 203 
function(s) 

autolink 22 
performed by logical IOCS 12 
physical and logical IOCS routines 

12 

GET macro 
index sequential processing 194 
optical reader sequential processing 

131 
sequential processing (spanned 

records) 115-117 
GETIME, get time of day 231 
glossary 288 

header labels 
DASD user 28 
definition 28S 
tape user 30 

header 
card, declarative macros 24 
DTFSR macro 113 

hexadecimal control character codes 253, 
254 

hold 
track, direct access 151 

hold (CONT.) 
track, ISAM 178 
track, ISMOD 184 

I/O area, definition 289 
identifier (ID) reference fields for DAM 

143 
IJCXXXXX (CDMOD) 
IJDXXXXX (PRMOD) 
IJEXXXXX (PTMOD) 
IJFXXXXX (MTMOD) 
IJGXXXXX (SDMOD) 
IJHXXXXX (ISMOD) 
IJIXXXXX (DAMOD) 
IJJXXXXX (DIMOD) 
IJMXXXXX (ORMOD) 
IJUXXXXX (MRMOD) 
imperative macro· 

40 
76 
85 
65 
96 
186 
159 
46 
72 
55 

definition of 16 
module functions restriction 20 
types for sequential processing 

in-line routine, definition of 16 
INCLUDE statement 23 
index 

entries for ISAM 172 
track for ISAM 168 

indexed sequential access method 
(see also file) 
condition codes 175 
description of 15 
file management sys 
macros 175-196 
module 184-186 
random retrieval 
when to use 18 

191 

15 

initialization macros, sequential 
processing 111 

initialization 

111 

OPEN(R) macro for direct processing 
159,160 

OPEN(R), indexed sequential processing 
187 

input file (s) 
tape 32 
unlabeled 34 

input logical file 28 
input nonstandard labels 
input/output area 

33 

contents for direct access method 
141 

defini.tion of 114 
140 format for direct access method 

ISAM main storage schematic 167 
main storage schematic for DAM 141 

input/output, repositioning files 240 
input/output 

list of supported devices 
interrupt routine user exits 
interruptions, interval timer 
intertask communications macros 
interval timer 

interruption 235 
user exit macros 231 

9,10 
235 

235 
201 
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IOCS 
(see logical or physical IOCS) 
definition 289 
end-of-file condition 32 

ISAM track hold 178 
implementation 203 

I SAM 
access method 166-196 
cylinder index 169 
data record example 171 
end file load mode 189 
example of an organized file 173 
file organization on 2311 174 
GET macro' sequential retrieval 194 
index entries 172 
indexed sequential access method, 

description of 15 
macros for adding records j89 
macros for random retrieval 191 
macros for sequential retrieval 192 
macros to load or extend a file 188 
module 184-186 
overflow area 171 
READ macro 191 
record organization 168 
record types 166' 
status code 175 
storage areas 166 
work area requirements 184 

ISMOD 186 

key area direct access files 161,162 
keys, direct access method 142 
keyword format 24 
keyword operands for macros 24 

LABADDR routine 
ASCII restriction 30 
multivolume files 28 
re'striction 11 
tape output files 29 

labeled tape, read backwards 32 
labels 

building 28 
checking 29 
checking by OPEN 27 
checkJ..n9/wr-i.~i-nq \1serstandard 114 
DASD 249-251 
processing 27,30 
processing at end-of-file 29 
restrictions concerning 

mul tiprogranuning 2.9 
standard DASD 27 
user standard output 28 
user-trailer 28 

language translators, requirements 9 
LBRET macro 

direct access processing 161 
label processing 29 
physical loeS processing 225 
sequential processing 114 

296 DOS Supervisor and I/O Macros 

library, private core image 228 
light, pockets macro for magnetic readers 

130 
limitations (see restrictions) 
link, sequence for chaining 171 
linkage editing 

logical IOCS modules 21 
logical IOCS programs 22 
modules with DTF'S 21 
preassembled logical modules 22,23 

linkage registers 2~4 
LIOCS (see logical IOCS) 
listing, selective tape (DTFPR) 74 
listing, selecti~e tape PUT macro 

sequential processing 118 
LITE, light pockets for magnetic readers 

130 
LOAD macro 228 
load point, definition 289 
load, definition 289 
loading 

phase 228 
program 228 

logic module 
assembly examples 255-269 
definition 289 
generation of 20 

logical IOCS 
autolink function 22 
cataloging modules and DTF tables 22 
functions performed 12 
logic modules, definition of 16 
macro self-relocation 17 
module linkage 21 
module linkage with DTF 21 
module, definition of 20 
processing types 13 
program editing 22 
record processing 12 
record retrieval example 14 
routine functions 13 
types of processing 13 
use of declarative macro instructions 

16 
vs physical IOCS 11 

logical record, definition of 12 
logical units, list for system 19 

machine language programs, definition of 
16 

machine requirements for DOS 9 
macro definition 

(see also macro) 
ATTACH subtask 198 
CALL a program 247 
CANCEL the job 237 
CCB (PIOCS) command control block 

213-215 
CCB macro format 213 
CHECK for magnetic readers 129 
CHECK for tape or disk workfiles 135 
CHKPT checkpoint macro 238 
CHKPT checkpoint macro use 237 



macro definition (CONT.) 
CHKPT saved information 239 
CHNG tape channel switching BPS/BOS 

127 
CLOSE(R) for direct processing 165 
CLOSE(R) for ISAM 195 
CLOSE(R) for physical IOCS processing 

226 
CLOSE(R) for sequential processing 

138 
CNTRL control for direct processing 

164 
CNTRL control sequential processing 

122 
COMRG 230 
DEQ macro 201 
DETACH subtask macro 199 
DISEN disengage for magnetic readers 

130 
DSPLY display for optical readers 

131 
DTFCD card 35 
DTFCN console 41 
DTFDA direct access 145-157 
DTFDI 42-45 
DTFIS indexed sequential 177-184 
DTFMR magnetic reader 46 
DTFMT magnetic tape 55-63 
DTFOR optical reader 65-70 
DTFPH physical IOCS 219 
DTFPR printer 72-74 
DTFPT paper tape 76-80 
DTFSD sequential DASD 85 
DTFSR serial device 97 
DUMP partition 236 
ENDFL end file load mode 189 
ENO macro 200 
EOJ end of job step macro 2~1 
ERET error return ISAM processing 

176 
ERET error return SAM processing 127 
ESETL for ISAM 195 
EXCP execute channel program (PIOCS) 

215 
EXIT from user's interrupt routine 

235 
FEOV forced end of vol~e 137,138 
FEOV forced end of volume (PIOCS) 

225 
FEOVD 138 
FETCH 228 
FREE 203 
GET for ISAM 194 
GET SAM processing (see GET macro) 

117 
GETIME get time of day 231 
LBRET label return for DAM processing 

161 
LBRET label return PIOCS processing 

225 
LBRET label return SAM processing 

114 
LITE pocket light magnetic readers 

130 

macro definition (CONT.) 
LOAD 228 
MVCOM move to communications region 

230 
NOTE 135 
OPEN(R) for direct processing 159 
OPEN(R) for indexed SAM processing 

187,188 
OPEN(R) for physical IOCS processing 

223;224 
OPEN(R) OPEN for SAM processing 

111-114 
PDUMP partial dump of main stroage 

236 
•.• POINTR 136 

POINTS 137 
POINTW 136 
POST ~ntertask communications 202 
PRTOV print overflow 127 
PUT for ISAM 194 
PUT, SAM processing (see PUT macro) 

117-121 
RCB macro 200 
RDLNE read line for optical readers 

132 
READ for direct p~ocessing 161 
READ for indexed SAM processing 191 
READ for magnetic readers 128 
READ for tape or disk workfiles 135 
READ optical readers document mode 

131 
RELEASE 230 
RELSE macro sequential processing 

121 
RESCN resend for optical readers 132 
RETURN, to a program 248 
SAVE register contents 248 
SEOV system end of volume (PIOCS) 

226 
SETFL for indexed SAM processing 188 
SETIME following TECB 232 
SETIME set interval timer 232 
SETL for ISAM 193 
STXIT set linkage to user routines 

232 
TECB 235 
TRUNC (truncate) SAM processing 121 
WAIT for timer elapse 236 
WAIT physical loeS processing 215 
WAITF 164 
WAITF for indexed SAM processing 192 
WAITF for magnetic readers 129 
WAITF for optical readers 133 
WAITM intertask communications 201 
WRITE for direct processing 162 
WRITE for indexed SAM processing 

188-191 
WRITE for tape or disk workfiles 134 

macro 
(see also macro definition) 
assembling 22 
cataloging declarative macros 22 
categori$s, list of 16 
coding (OTFMT) sample 18 
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macro (CONT.) 
completion macros 137 
DASD track protection 203 
declarative (DTF), description of 17 
declarative (DTF), symbolic units 19 
declarative macro (DTFXX) types 18 
declarative macro symbolic units 19 
declarative operand cards for DTF 24 
definition of 16 
definitions 16 
direct access 159-165 
DTFCD card reader/punch 35 
DTFCN console 41 
DTFDA direct access 145 
DTFDI device independent 42-45 
DTFEN end-of-definition card 108 
DTFIS condition codes 175 
DTFIS I/O area requirements I/~ 
DTFIS output area requirements 179 
DTFMR magnetic reader 46 
DTFMT magnetic tape 55 
DTFOR optical reader example 66 
DTFPH coding form example 220 
DTFPH physical IOCS file 219-222 
DTFPR printer macro example 73 
DTFPT macro example 77 
DTFSD coding form example 86 
DTFSD error options 90 
DTFSD sequential DASD files 85 
DTFSR coding form example 109-111 
DTFSR serial device file 97-108 
ENDFL end file load mode (ISAM) 189 
format 24 
format of instructions 24 
how to make self-relocating for IOCS 

17 
illustration notation conventions 25 
imperative macro types sequential 

processing 111 
indexed sequential 175-196 
initiation macros 111 
intertask communications 201 
interval timer and user exit 231 
keyword operands 24 
magnetic reader sequential processing 

128-130 
method-1 for timer 232 
method-2 for timer 235 

-mixed format -operand-s 24 
modification restrictions 11 
multitasking 197-212 
optical reader sequential processing 

131-133 
organization types 16 
positional operands 24 
processing schematic 17 
self-relocating IOCS, how to 17 
sequential I/O instructions 36 
sequential processing PUT macro 

117-121 
similarities between BPS, BOS, TOS & 

DOS 10 
supervisor restrictions 
supervisor-communications 

228 
227-243 
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macro (CONT.) 
symbolic units for declarative macro 

19 
track protection 202 
U$er exit 231 
workfile macros for tape and disk 

133 
magnetic character processing, 

characteristics of 48 
magnetic reade~ . 

_h~ ___ ~~_.~ •• _~ hO 
w .. &Q ........ v '-~ ....... \..11'&''-''-'' ... Y 

file (DTFMR) 46 
macros sequential processing 128-130 
module (MRMOD) 55 

magnetic tape unit codes 124 
magnetic tape 

channel switching (BPS/BOS) 127 
checkpointing 239 
file (DTFMT) 55-63 
macro (DTFMT) 55-63 
module (MTMOD) 63-65 
repositioning 241 
unit codes (CNTRL macro) 124 

main storage, definition 289 
main task, definition 289 
master index 

dummy entry 170 
for indexed sequential processing 

170 
method-1 macro (timer) 232 
method-2 macro (timer) 235 
MICR 

address adapters 9,48 
document buffer area 50 
document buffer format 272-275 
document processing 52-54 
external interruption 49 
files for checkpoint 239 
magnetic character characteristics 

48,49 
49 multiprogramming partition 

processing requirements 9 
programming considerations for 1419 

stacker 53 
stacker selection restriction for 1419 

53 
stacker selection routine 
stacker selection times 
st-ac-ke-r -sel-ec-t-i-on timing' 

mixed format 24 
module definition 

(see also module) 
card (CDMOD) 39,40 

49,50 
50,51 

51,-52 

45 
59 
184-186 

55 

DM10D direct access 159 
device independent (DIMOD) 
DTFMT error options tape 
ISMOD indexed sequential 
magnetic reader (MRMOD) 
magnetic tape (MTMOD) 
optical reader (ORMOD) 

63-65 

PRMOD printer 74 
PTMOD paper tape 

module 

72 

84,85 

'(see also module definition) 



module (CONT.) 
assembly examples 255-269 
cataloging 22 
definition of 16 
direct access 159 
DTFDA direct access file 159 
OTFDI device independent 45,46 
DTFIS index sequential file 184-186 
editing preassembled modules 22,23 
entry points 23 
function 20 
generation of 20· 
linkage with DTF 21 
name, methods to generate 21 
names for CDMOD 40 
names for DAMOD 159 
names for DIMOD 46 
names for ISMOD 186 
names for MRMOD 55 
names for MTMOD 65 
names for ORMOD 72 
names for PR1'-10D printer 76 
names fqr PTMOD paper tape 85 
naming convention '21 
operands for SDMODXX 94-97 
overriding names 23 
recommended module names for SDMODXX 

96. 
recommended names for DAMOD 159 
restriction concerning missing 

functions 20 
sequential DASD (SDMODXX) 94-97 
shared modules and files 204 
subset/superset names 21 
subset, definition of 20 
superset, definition of 20 

MRMOD 55 
MTMOD 65 
multifile volume, definition 289 
multiprogramming for MICR devices 49 
multiprogramming restrictions supervisor 

macros 228 
multiprogramming system, definition 289 
multitask operation, definition 289 
multitasking 

considerations 204 
flowchart example 198,206-212 
macros 197-212 

multivolume file, definition 289 
MVCOM, move to communications region macro 

230 

name field, macro instruction 
names 

card modules (CDMOD) 40 

24 

device independent modules. (DIMOD) 
46 

direct access modules (DANOD) 159 
indexed sequential modules (ISMOD) 

186 
magnetic reader modules (MRMOD) 
magnetic tape modules (MTMOD) 
optical reader modules (ORMOD) 

55 
65 

72 

names (CONT.) 
paper tape modules (PTMOD) 85 
printer modules (PRMOD) 76 
recommended for modules 186 
sequential DASD modules (SDMOD) 96 

nonstandard labels 
ASCII restriction 31 
checking 33 
checking/writing for tape 114 
definition 289 
input for disk 33 
reading, writing, and checking 270 
writing tape 31 

notations, conventions 25 
NOTE macro 135 
numbering, batch (see MICR document buffer 

area) 

OPEN processing of standard DASD labels 
27 

OPEN(R) macro 
direct access processing 159 
indexed sequential processing 187 
physical IOCS processing 223,224 
prime data extents 187 
sequential processing 111-114 

opening 
direct access file 159 
direct access sequential file 

1'1-114 
indexed sequential file 
physical IOCS file 223 
tape output file 112 

operand(s) 

187 

cards for declarative macros 
positional/keyword for macros 
SDMODXX 94-97 

24 
24 

operating system, definition 289 
operation field, macro instructions 
operator 

24 

verification table for DASD 
optical reader 

codes 126 
DISPLAY macro 131 

242 

fixed unblocked records 70 
GET macro se'quential processing 
header information 113 
macro (DTFOR) 65-70 
module (ORMOD) 71,72 
opening a file (DTFSR) 
read line (RDLNE) macro 
record format 70 
resend macro 132 

113 
132 

restriction concerning GET or READ 
99 

70 undefined records 
WAITF macro 133 

ordinary register notation 
ORMOD 72 
output 

logical file 28 
nonstandard labels 
standard tape labels 

25 

31 
30 

131 
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output (CONT.) 
tape files 29 

overflow area 
indexed sequential processing 171 
option 172 

overflow records, track index 169 
overlap, physical transients 228 
overlapping extents 168 

papeL" tape 
characteristics 80-84 
code translation 81,82 
end-of-file (input only) 82 
end-of-record character 81 
end-of-tape (DTFSR) 101 
error conditions 83,84 
file characteristics 80 
macro (DTFPT) 76-80 
module (PTMOD) 84,85 
programming considerations 84 
record formats 80 
summary of PTMOD 85 
undefined records 81 

parameter list register 248 
parenthesis, use of in macro instruction 

10 
PDUMP partial dump of main storage macro 

236 
phase, definition 290 
phases, searching for 228 
physical loeS 

all vol umes mounted 224' 
alternate tape switching 215 
CCB macro 213 
checkpoints 218 
CLOSE macro 226 
command control block format 214 
command control block macro 213-215 
considerations 215 
DTFPH macro 219-222 
EXCP macro 215 
general information 213 
macro self-relocation 17 
opening files 223 
processing, when to use 18 
record processing 213 
record retrieval example 14 
restriction concerning--lJASD file 11 
retrieving a record 14 
routine 213 
routine functions 12 
routines, action of 11 
single volume mounted for input 224 
single volume mounted for output 223 
symbolic unit names, when specified 

19 
vs logical IOCS 11 
WAIT macro 215 
when to use 18 

physical record, definition 290 
physical transient overlap 228 
PIOCS (see physical IOCS) 
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pocket code (MICR) 49 
pocket lights (MICR) 130 
POINTR macro 136 
POINTS macro 137 
POINTW macro 136 
positional operands for macros 24 
positioning, tape input/output file 30, 

31 
POST intertask communications macro 202 
preloading registers 25 
print overflow 

basic operating system Bifferences 
10 

DTFPR macro for sequential processing 
72-74 

macro 127 
printer and punch control PUT macro SAM 

processing 120 
printer-keyboard 

buffering 218 
file (DTFCN) 41 

printer 
codes 124 
control PUT macro sequential 

processing 120 
macro (DTFPR) 72-74 
module (PRMOD) 7.4 

private core image library 228 
private library, definition 290 
PRMOD 76 
problem program 

assembly example 255-269 
definition 290 
register initialization 11 

processing (sequential) 
DTFCD 35 
DTFCN 41 
DTFDI 42 
DTFMR 46 
DTFMT 55-63 
DTFOR 65 
DTFPR macro for SAM processing 72-74 
DTFPT macro for SAM processing 76-80 
DTFSD macro 85-94 
DTFSR macro 97-111 
macros 114 
macros, list of 18 

processing program, definition 290 
processing -- --- ---

logical IOCS records 12 
MICR documents 52-54 
physical loes records 213 
records sequentially 14 

program machine language, definition of 
16 

program 
called 244 
calling 244 
channel 219 
check interruption 234 
checkpoint 237 
loading 228 

programmer logical units 20 
definition of 20 



programming considerations for paper tape 
devices 84 

programming technique for unity 
self-relocating code 281,282 

protection macro 
disk track 202 
resource 200 

protection, of resources 200 
PRTOV (print overflow macro) 127 
PTMOD (paper tape module) 8~,85 
punch and printer control, PUT macro SAM 

processing 120 
PUT macro 

indexed sequential processing 194 
punch and printer control 120 
sequential processing 117-121 
spanned records, sequential processing 

119 

queued telecommunications access method 
(QTAM) 15 

random (see also DASD) 
random retrieval, ISAM macros 
RCB macro 200 

191 

RDLNE, read a line macro for MICR 
read backward feature, restriction 
read backward, labeled tape 32,117 
read backward, 7-track restriction 
read line macro for optic~l readers 
READ macro 

direct access processing 
for ISAM 191 
magnetic readers 128 

161 

optical readers (document mode) 
tape or disk workfiles 134 

read-punch 
IB~1 1442 'or 2520 (CNTRL) 
IBM 2540 (CNTRL) 125 

125 

reader, end-of-file condition DTFCD 
reader 

132 
32 

117 
132 

131 

37 

magnetic tape (DTFMR) macro 46-48 
optical (DTFOR) macro 65-70 
read-punch, IBM 1442 or 2520 (CNTRL) 

125 
record formats 

optical reader file 
paper tape reader 

record(s) 

70 
80 

(see fixed unblocked) 
blocked 116 
blocked PUT macro sequential 

processing 119 
capacity direct access 
definition 290 
fixed length 116 

164 

organization for ISAM 168 
reference fields for DAM 142 
reference, use in 'direct access method 

15 
retrieval example, using IOCS 
spanned 117 

14 

record (s) (CONT.) 
spanned, PUT macro sequential 

processing 119 
types for direct access method 140 
types for ISAM 166 
unblocked 116 
unblocked PUT macro sequential 

processing 119 
undefined PUT macro sequential 

processing 120 
updating PUT macro sequential 

processing 120 
variable length PUT macro SAM 

processing 119 
o contents for DAM 145 

reenterable, definition 290 
reference methods 

indexed sequential 166-196 
physical IOCS 213-226 
se€Iuential 35 

register(s) 
calling programs 244 
floating point restriction for 1419 

53 
initialization, problem program 11 
linkage 244 
notation 25 
notation, special 25 
parameter list 248 
pre loading 25 
register 14 restriction 67 
return 248 
saving and restoring 244 
special usages 26 
usage 26 
user stacker selection for MICR 49 

RELEASE macro 230 
release 

macro sequential processing 121 
relocatable, definition 290 
RELSE macro 121 
repositioning 

I/O files 240 
magnetic tape 240 

requirements 
language translators 9 
MICR processing 9 
storage protection feature 9' 
telecommunications 9 

RESCN macro for optical readers 132 
resource protection macros 200 
resource, definition 290 
restart 

address for checkpoint 238 
checkpoint restriction 11 
definition 290 

restore registers 244 
restrictions 

batch numbering updates for 141~ 53 
concerning DASD files 11 
control macro with DTFDI 42 
direct access method extent statement 

20 
direct access method multivolume file 

20 
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restrictions (CONT.) 
error correction routines optical 

reader 67 
GET or READ macros for optical readers 

99 
journal tape processing 67 
LABADDR routine 11 
MICR processing 9 
missing function in logic module 20 
nonrecoverable error for optical 

re~d.er~ 67 
read backward feature 32 
register 14 usage 100 
sequential access method symbolic 

units 20 
SETIME macro 11 
standard label routine 29 
superv~sor "~crV 228 
user header/trailer labels 30 
1419 stacker selection 53 

retry command chaining 21& 
RETURN 

macro 248 
register 248 

SAM (see sequential access method) 
SAVE macro 248 
save registers contents macro 248 
savearea 245-247 

checkpoint 239 
SDMOD (sequential DASD module) 94-97 
SDMOOXX operands, chart 95 
searching for phases 228 
segmented spanned records 276 
selective tape listing 74,118 
self-relocating program 278-283 

advantage 281 
definition 290 
programming techniques 281,282 
rules for writing 278,279 
sample program 283 

SEOV (system end of volume) macro for PIOCS 
226 

sequence link 171 
sequential access method (SAM) list 18 
sequential access method (SAM) 35-139 

description of 14 
sequenti-al processing 14 

description of 14 
DTFCD 35 
OTFCN 41 
OTFDI 42 
OTF~lR 46 
DTFMT 55-63 
OTFOR 65 
OTFPR macro for SAM processing 
DTFPT macro for SAM processing 
OTFSO macro 85-94 
DTFSR macro 97-111 
macros '14 
macros, list of 
usage of 14 

sequential 
file contents 

18,36 

14 
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72-74 
76-80 

sequential (CONT.) 
files (OTFSO) 85 
I/O macro instructions 36 
open file 111-114 
processing coding form examples for 

OTFCD 37 
processing coding form examples for 

OTFCN 41 
retrieval macro for ISAM 192 

serial device file (DTFSR) 97-108 
set linkage 232 
SETFL macro for ISAM 188 
SETlME 

interval timer macro 232 
macro usage restrictions 11 

SETL macro for ISAM sequential retrieval 
193 

shared 
modules and files 204 
tr~ck 173 

SLI indicator, optical reader 70 
source program macro instructions 16 
spanned records 

format 276 
GET macro 117 
PUT macro sequential processing 119 
segmented 276 

special register notation 25 
split-cylinder, concept 113 
SSELECT restriction (DTFCD) 39 
stacker selection 

how ~o determine for MICR devices 51 
52 

minimum times for MICR 51 
routine for MICR 49,50 
1419 programming considerations 53 

standard file labels 
DASD 249 
formats 250 

standard labels 
(see also tape labels) 
ASCII processing 30 
checking 27,33,161 
DASO 27-29 
OASO build 28 
OASD checking 29 
DASD CLOSE 28 
DASD format 250 
9-ASt)- i-nput/outpu-t logical files 28 
DASD OPEN 27 
DASD user LABAOOR routine 28,29 
DASO user standard 28,29 
DASD writing user standard 28,29 
format for DASO 250 
routine, restriction 29 
tape output files 29,30 
writing for DAM 161 
writing tape 30 

standard module names 21 
standard tape labels 251,252 
statistics, error information for direct 

access 147-151 
status code (ISAM) l75 _. __ 
storage area 

DAM 141 



storage area (CONT.) 
indexed sequential processing 166 

STXIT set linkage to user routines 232 
subset module, definition of 20 
subset/superset 

CDMOD names 40 
DAMOD names 159 
DIMOD names 46 
ISMOD names 186 
module names & examples 21 
MRMOD names ·55 
MTMOD names 65 
ORMOD names 72 
PRMOD names 76 
PTMOD names 85 
SDMOD names 97 

subtask initiation/termination macros 198 
subtask, definition 290 
superset module, definition of 20 
supervisor 290 

communications macros 227-243 
communications macros, definition of 

16 
communications region 229 
macro restrictions 228 

suppress length indicator, optical reader 
70 

symbolic filename 24 
symbolic I/O assignment, definition 290 
symbolic unit addresses 19 
symbolic units for declarative macro 19 
system end-of-volume macro 226 
system logical units 19 
system resident device 9 

t pointer, checkpoint macro 239 
tables 

direct linkage 245 
operator verification for checkpoint 

242 
tape checkpointing 239,240 
tape input files 32 
tape input files, opening for sequential 

processing 112 
tape label card information 10 
tape label cards 30 
tape labels 

checking nonstandard 33 
checking/writing 114 
file header 251 
header labels 30 
input files label checking 32,33 
output files 29,30 
unlabeled input files 34 
user standard 30 
writing nonstandard 32 
writing standard 30,30 
writing unlabeled 31 

tape output files 29 
tape output files, opening for sequential 

processing 112 
tape positioning 

input 32 

tape positioning (CONT.) 
output 30 

tape 
DTFMT macro 55 
input file 32 
input file opening sequential 

processing 112 
output file opening for sequential 

processing 112 
repositioning 240 
selective listing 74,118 
switching 215 
switching (BPS/BOS) 127 
unit codes 124 
unlabeled file 31 

TECB build timer event control block 235 
telecommunication requirements 9 
telecommunications, definition 290 
teleprocessing, definition 290 
termination codes, abnormal 233 
time, get time of day macro 231 
timer 

event control block, building TECB 
235 

macro 232 
timing, MICR stacker selection 
'track protection macros 202 
track(s) 

hold 151,178 
hold, definition 
hold, direct access 
hold, ISAM 178 

290 
151 

hold, ISAM implementation 
hold, ISMOD 184 
index dummy entry 169 
index for ISAM 168 
index overflow records 168 

50-52 

203 

reference fields for DAM 142,143 
.reference, use in direct access metbod 

15 
required for checkpoint 
shared 173 

trailer labels 
DASD 27 
tape 30 

240 

trailer length (DTFPT) input only 
transient overlap, physic~l 228 
translation of ASCII-EBCDIC 13 
TRUNC macro sequential processing 

unblocked records 
GET macro 116 

83 

121 

PUT macro sequential processing 119 
undefined records 

definition 290 
GET macro 117 
optical reader files 70 
paper tape files 81 
PUT macro sequential processing 120 

universal character set codes 125 
unlabeled input files on tape 3-4 
unlabeled tapes, writing 31 
updating records (PUT) macro sequential 

processing 120 

Index 303 



user 
user 

exit macros 232 
header label 
disk 28 
maximum allowable 
tape 30 

number 30 

user 
"9 

user 

stacker selection routine for MICR 

user 

standard labels 
checking 29,33 
checking/writing DASD 11" 
description of 250 
disk output 28 
how to build 30 
tape output 30 
writing 28 
writing on disk 28 
trailer labels 
T\7\C!T\ .: .... "'" ...... .c:.;,~ ')1:1"\ 
w~..,w ""' .... !:' ... "" "" .. ""''W 6.J/V 

disk 27 
maximum allowable n~er 30 
tape 30 

variable length record, definition 290 
variable length records (PUT) macro SAM 

119 
volume card information 
volume label on output 
volume labels for DASD 
volume table of contents 
volume, definition 290 

10 
30 
2"9 
(VTOC) 

VTOC - volume table of contents 

WAIT 
macro PIOCS 215 
timer elapse macro 236 

Index 304 

27 

27 

WAITF macro 
indexed sequential file 192 
magnetic readers 129 
optical readers 133 

WAITM intertask communications macro 201 
work area 

definition of 114 
MICR document buffer 50 
requirements for indexed sequential 

files 18" 
work file macros 133 
WRITE 

macro direct access processing 162, 
163 

macro for indexed sequential 
processing 188-191 

macro for tape or disk workfiles 13" 
nonstandard labels 31 
standard tape labels 30 
user standard labels 28 

wrong length records 83 

1285/1287/1288 optical reader codes 
127 

1287/1288 optical reader programming 
considerations 71 

1442 card read punch codes 125 

2520 card read punch codes 125 
2540 card read punch codes 125 

126, 
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