














































































































Figure 43. 1M 1231 Optical Mark Page Reader

IBM 1285 Optical Reader

The 181 1285 Optical Reader (Figure 44) serves as an
input unit for mxy 1401, 1440, 1460, and System/360
Model 30 and Model 40 Data Processing Systems. The
1285 reads printed paper tapes such as those produced
on cash registers and adding machines. Using advanced
optical-recognition techniques to read directly from
the source document of many business transactions,

Figure 44. 1B 1285 Optical Reader
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the 1285 eliminates the time, expense, and errors inher-
ent in a system that requires information to be manu-
ally punched into cards before being entered into the
system.

A keyboard also provides means for the operator to
enter data into the system. The keyboard has two dis-
tinct functions:

1. Keying in header information before beginning to
read a paper tape.

2. Keying in characters when on-line correction of re-
jected characters is performed.

Additional 1401, 1440, and 1460 machine instructions
provide means of operating the 1BM 1285 under con-
trol of a stored program. The ability to bring the flexi-
bility of stored-program processing all the way to the
source document means corresponding flexibility in the
types of data that can be handled.

IBM 1412 and 1419 Magnetic Character
Readers

When attached to a 1401 system, the 1M 1412 and 18M
1419 (Figure 45) permit fast and direct entry of bank-
ing transactions into core storage. Data, in the form of
magnetically inscribed characters, is read from docu-
ments and transferred into core storage for processing.
During this time, the documents are selected into stack-
ers specified by the 1401 stored program.

IBM 1418 Optical Character Reader

Numeric data on printed card or paper documents can
be read optically into 1401 core storage with the 1418
Optical Character Reader. Model 1, with three stack-
ers, can select the documents according to class, or
general category; Model 2 (Figure 46), with thirteen

Figure 45. 1M 1419 Magnetic Character Reader
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Figure 46. 1M 1418 Optical Character Reader

stackers, in addition to sorting by class, can sort each
document numerically. Model 3, which is similar in ap-
pearance and operation to the Model 1, has a broader
range of document-handling capabilities. The Model 3
is particularly adaptable to cash-accounting applica-
tions where a small stub is customarily returned with a
payment.

In many instances, because of its ability to read char-
acters directly from a document, the 1418 eliminates
other preparation of data for use in the system. It
allows all functions necessary for processing data, from
the source document to the final report, to be per-
formed in one operation.

IBM 1428 Alphameric Optical Reader

When connected to an 18M 1401 system, the 1M 1428
Alphameric Optical Reader (Figure 47) supplies high-
speed alphabetic and numeric input to the data proc-
essing system from printed documents of various sizes.
Thus, the 1428 provides for direct entry into the 1401
system of data from such documents as insurance pre-
mium notices, charge sales invoices, operations and
route slips, payroll and dividend checks, and mail
orders.

The 18M 1428, Model 1, is equipped with three sorter
pockets. The Model 2 is equipped with thirteen pock-
ets. The Model 3, which is similar to the Model 1 in
appearance and operation, can handle documents of a
broader size range. It is particularly adaptable to han-
dling small stub-size documents such as those returned
with a payment in many cash-accounting applications.
The 1B: 1428, Model 2, can also be used off-line as an
optical sorter.
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Figure 47. 1M 1428 Alphameric Optical Reader

IBM 1404 Prinfer

The 18M 1404 Printer (Figure 48) is another output me-
dium for 1401 systems. It is a combination printer ca-
pable of processing either separate card documents or
continuous forms. Under control of the 1401 stored pro-
gram, and the tape-controlled carriage, this unique
printer can process continuous forms at a rated speed
of 600 lines per minute; or it can print on card docu-
ments at a maximum rate of 800 cards per minute. The
1404 can process cards ranging in size from 51 columns
to 160 columns. It can also process two cards (51 to 80
columns) at a time. As many as 25 lines of data, either
from 1401 core storage or from the card itself, can be
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Figure 48. 18M 1404 Printer
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IBM 1445 Printer

The 1BM 1445 Printer (Figure 49) can print (in magnetic
ink) both conventional characters and the E-13B type
font approved by the American Banking Association.
The standard typebar consists of 56 characters: 42 al-
phameric characters and 14 E-13B characters.

The maximum rated speed when using the 56-char-
acter bar is 190 lines per minute; however, two special
feature character sets are available, 42-character bar
(alphameric type) and 14-character bar (standard nu-
meric type), to give rated maximum speeds of 240 and
525 lines per minute, respectively.

IBM 7340 Hypertape Drive Model 2

The 18M 7340 Hypertape Drive, Model 2 (Figure 50),
when used with the 18M 1401 and 1460 Data Processing
Systems, makes it possible to read and write magnetic
tape at speeds of 34,000 alphameric characters a sec-
ond, and 68,000 numeric characters a second. The
speed of 68,000 numeric characters a second is possible
by packing two consecutive digits on tape as one 8-bit
character. (If the data is both alphameric and numeric,
the speed ranges from 34,000 to 68,000 characters a
second.)

As many as four hypertape drives can be connected
to a 1401 or 1460 system through the 18:1 7641 Hyper-
tape Control and the serial I/O adapter feature. 1BM
729 and 7330 Magnetic-Tape Units and 7340 Hyper-
tape Drives, Model 2, can be connected to the same
system for off-line conversion of existing tape libraries
to hypertape for large-scale system use. Data is trans-
mitted to and from the processing unit in 6- or 7-bit
plus odd parity binary-coded decimal (BCD). The 7641

Figure 49. 1BM 1445 Printer
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Figure 50. 18M 7340 Hypertape Drive Model 2

control unit contains a 6/8/6 converter, however, so
tape can be written or read in the packed mode. Two
check bits are provided on hypertape so all single-bit
and most double-bit errors can be corrected.

The 1-inch-wide tape used with the hypertape drive
is packaged in a tape cartridge. The tape cartridge
eliminates manual threading and results in rapid load-
ing and unloading. After the cartridge is inserted, the
load operation is automatic and is accomplished in less
than 15 seconds.

The dust resistant cartridge reduces contamination
of the tape and prevents possible tape damage through
handling. Also, the cartridge makes possible an unload
operation without a rewind operation at any point in
the file.

A highly reliable method of bit recording on hyper-
tape is called 1BM phase encoding. With this method,
each bit (either a one or zero), is recorded by a 1-cycle
wave form. The wave form used to write ones is posi-



tive and opposite in direction or phase to the negative
wave form used to write zeros.

When tape is read, the sensing and decoding of a bit
depends on the phase or direction of the recorded sig-
nal rather than on only the magnetic strength of the
signal. Therefore, the possibility of losing a weak signal
is lessened by using 18m phase encoding,
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IBM 1401 Programs and Programming Systems

M provides 1401 users with programs and program-
ming systems that relieve the user of excessive detailed
programming effort. This section presents a brief de-
scription of each program supplied by M for 1401
systems. Publications supplying detailed information
on each program are listed in the IBM 1401 and 1460
Bibliography, Form A24-1495.

Minimum Requirements

A summary chart (Figure 51) gives the minimum 1401
system requirements for the programs available from
IBM.

Symbolic Programs

The 1BM 1401 Data Processing System processes cards,
tape, and disk records according to instructions given
by the programmer. For the 1401 to execute a program,
the instructions (operation codes) must be presented to
the system in language the internal electronic cicuitry
can understand. This language is known as actual ma-
chine language.

However, writing a program in actual machine lan-
guage creates problems in assigning data and instruc-
tions to storage locations. Using machine language also
leads to difficulties when the program is written by a
team of programmers, and it often results in programs
that are difficult to correct and modify.

Therefore, 18M provides symbolic programming aids
(languages and processors) which relieve the program-
mer of using actual operation codes and actual ma-
chine-language addresses.

The 1401 Autocoder programs are the basic sym-
bolic-programming systems for 18m 1401 Data Process-
ing Systems. Each consists of a set of language speci-
fications for the programmer, and a processor program
for the computer. The language is used to write the
symbolic program, and the processor program trans-
lates the symbolic-language program (the source pro-
gram) into the actual-machine-language program (the
object program). The processor program not only trans-
lates but also determines how much storage is required,
and it assumes the entire task of allocating storage lo-
cations to data and instructions. In other words, coding
in actual machine language and developing the object
program (program assembly) is done automatically.
Hence, the name Autocoder.

The Autocoder language permits the programmer to
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define areas, write instructions, and exercise some con-
trol over the execution of the processor program by
writing symbolic statements. These statements are
written using easily remembered (mnemonic) opera-
tion codes and symbolic names with which the pro-
grammer names data, instructions, and work areas. For
example, a symbolic instruction to add the withholding
tax in a field called WHTAX to the total deduction in a
field called TOTDED would be written in symbolic
language as WHTAX, TOTDED.

The programs and programming systems that 1BM
supplies for use on the 18M 1401 Data Processing Sys-
tem are discussed in the following sections.

SPS (Symbolic Programming System)

SPS is essentially a one-for-one coding system in which
one symbolic statement is written for each instruction
that appears in the object program. Two versions of the
SPS are available. SPS-1 operates on a 1401 with a
minimum of 1,400 positions of core storage, but it can
assemble programs for any object-machine with as
many as 4,000 positions of core storage. SPS-2 can as-
semble programs for any 1401 system (1,400 to 16,000
positions of core storage), but must assemble the pro-
gram in a 1401 system with at least 4,000 positions of
core storage.

An SPS source program must be coded on the 1401
Symbolic Programming System Coding Sheet. This
coding sheet is designed for fixed-form coding. (A spe-
cial area is reserved for each item to be contained in an
SPS statement.)

Basic Autocoder 2K

Basic Autocoder 2K is a symbolic programming system
designed to simplify the preparation of programs for
BM 1401 card systems with 2,000 core-storage posi-
tions. Basic Autocoder 2K is divided into two major
categories: the symbolic language used by the pro-
grammer and the processor program.

The source program (written by the user) consists of
statements written in symbolic language. These state-
ments contain the information that the processor must
have to assemble the object program.

The source program is the input to the processor pro-
gram which is supplied by 1BMm. The output from the
processor is the object program which is in machine-
language form ready for execution.



Number of

Positions | 1402 Card 1403 1729 or 7330 Disk S
or Magnetic isk Storage Other .
Program Name of Core Read- Uni Special Features
1404 Tape nits: Units
Storage Punch . )
Printer Units 1211 1405

SPS-1 1400 X X

SPS-2 4000 X X

Basic Autocoder 2K 2000 X X

Avutocoder (on Tape) 4000 X Model 2 4 Adv Prog, HLE, S Sw

Autocoder (on Disk) 4000 X X 1 HLE

FORTRAN 8000 X X Adv Prog, HLE, MD

Fortran IV 8000 X X 4 1 Adv Prog, HLE

(Note 2) | (Note 2)

COBOL (on Tape) 4000 X Model 2 4 Adv Prog, HLE, S Sw

COBOL (on Disk) 4000 X 1 Adv Prog, HLE

Input/Output  Control 4000 X Model 2 4 Ady Preg, HLE, § Sw
System (on Tape)

Inpuf/Oufpuf Control 4000 Model 1 Model 2 HLE

System (on IBM 1311)

Communications X 1026 Con- | Adv Prog, HLE, DDC
Input/Output Control nection only: (DDC Connection Only)
System (1026/DDC) (Note 15) 1—1026

1—1409
Model 2

Communications 4000 X 1-7740 Adv Prog, HLE (7740
Input/Output Control (7740 con- Connection only), DDC
System (1448/7740/DDC) nection only) (DDC Connection only)

Basic 4K Report Program 4000 X X
Generator

2K Report Program 2000 X X
Generator

Report Program Generator 4000 X X

(Card, 1405 Disk, Tape)

1401/1311 Report 4000 X Model 2 1 HLE
Program Generator

FARGO 4000 X X

Sort 1 4000 X X 4 HLE

Sort 3 4000 X Model 2 (Note 3) 1 HLE, S Sw

Sort 4 8000 X Model 2 4 Adv Prog, HLE, S Sw

Proc Ovlp

Sort 6 4000 X Model 2 1 HLE

Sori 61 4000 X Modei 1 i HLE

Sort 62 8000 X Model 1 1 HLE

Sort 63 4000 X Model 1 1 HLE, Dir Sk

Sort 64 8000 X Model 1 1 HLE, Dir Sk

Sort 7 8000 X Model 2 4 Adv Prog, HLE, S Sw

Merge 6 4000 Model 1 Model 2 1 HLE

Merge 7 8000 X Model 2 3 Adv Prog, HLE, S Sw

Autotest 4000 X Model 2 1 Adv Prog, HLE, S Sw

(Note 4)

Autctest 8K 8000 X Mode! 2 1 Adv Prog, HLE

Avutotest 16K 16000 X Model 2 1 Adv Prog, HLE

Card System 1400 X X
Utility Programs

Card System Subroutines 1400 X X

Card System Error 1400 X X
Detection Aids

Tape System Utility 4000 X X 1 HLE, S Sw—See Note 5

Programs:

Card-to-Tape

Figure 51. Minimum System Requirements (part 1 of 2)
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Number of
Positions | 1402 Card 1403 (729 or 7330 .
or Magnetic Disk Storage Other .
Program Name of Core Read- Uni Special Features
s 1404 Tape nits: Units
torage Punch R ol
Printer Units 1311 1405
Tape-to-Card 4000 X Model 2 1 HLE, S Sw—See Note 5
Tape-to-Printer 4000 (Note 6) Model 2 1 HLE—See Note 5
Multiple Utility Program 4000 X Model 2| (Note 7) Adv Prog, HLE, RP Rel,
S Sw—See Note 5
Multiple Utility Program 8000 X X (Note 7) Adv Prog, HLE RP Rel,
with 120-Character S Sw—See Note 5
Label Capability
Tape Reading and 4000 1
Writing Subroutines:
Tape Read; Tape Write
Tape Read/Write 4000 1 Adv Prog
1012 Tape Punch Routines 4000 X Model 2 4 Adv Prog, HLE, S Sw
Disk Utility Programs 4000 X X (Note 3)
(1311) (Note 8) 1
Disk Utility Programs 4000 X X (Note 3) 1
(1405)
File Organization 4000 X Model 2 1 See Note 9
Programs (1311)
File Organization 4000 X X 1
Programs (1405)
Data Communications 4000 X Model 2 | (Note 10) |(Note 10) 1— 1009 HLE
Utility Programs for
IBM 1009
1401/1009 Utility Program 4000 (Note 11) (Note 11) 1—1009 | S Sw, Ser 1/O Ad
1 — remote
terminal
(Note 12)
1401/7710 Utility Programs: 4000 X 1 1—7710 | Ser I/O Ad
Tape Transmit; 1 — remote
Tape Receive terminal
(Note 13)
Transmit/Receive 4000 X 1 1—7710 | Adv Prog, S Sw,
1 —remote | Ser I/0 Ad
terminal
(Note 13)
7750 Assembly Program 4000 X Model 2 3 Adv Prog, HLE
Using the IBM 1401
1401 Peripheral Integrated 4000 X X 3 Adv Prog, HLE, Pr Stor,
Processing System for Use Exp Pr Ed
with IBM 7000 Series
Data Processing Systems
1401 1/O Control Program 4000 X X (Note 14) Adv Prog, Col Bin,
for Use with the IBM HLE, Ser 1/O Ad
7040/7044
Abbreviations: Adv Prog — Advanced Exp Pr Ed — Expanded Print Edit Proc Ovip — Processing Overlap
Programming HLE — High-Low- Equal RP Rel — Read Punch Release
Col Bin — Column Binary Compare S Sw — Sense Swiiches
DDC — Direct Data Channel MD — Multiply-Divide Ser 1/0 Ad — Serial 1/O Adapter
Dir Sk — Direct Seek Pr Stor — Print Storage
Note 2: Either four fape units or one IBM 1311 is required for assembly.
Note 3: One tape unit is required for tape input or tape output.
Note 4: Two tape units are required if the RAMAC file trace or sndpshot portions of the program are used.
Note 5: Column binary feature is also required if binary tape records or column-binary cards are to be processed.
Note 6: When this program is included by the user on a system tape, the 1402 is not required; otherwise, the 1402 is required.
Note 7: At least one tape unit is required for each tape operation to be performed concurrently.
Note 8: If track-record format is used, 8000 positions of core storage are required.
Note 9: Control-sequential routines require the HLE special feature.
Note 10: One tape unit is required if either tape-transmit or tape-receive is used, and one IBM 1311 is required if either disk-transmit
or disk-receive is used.
Note 11: Either a 1402 or one tape unit can be used.
Note 12: The remote terminal can be one of these: IBM 1401-1009, IBM 1410-1009, or IBM 7701.
Note 13: The remote terminal can be one of these: IBM 1401-7710, 1BM 1401-1009, I1BM 7701, IBM 7702, or IBM 1013
Note 14: The IBM 7040/7044 must include a 1401 Adapter attached to the IBM 7106/7107.
Note 15: The core storage required depends on the options taken and whether DDC is used.

Figure 51. Minimum System Requirements (part 2 of 2)
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The processor program analyzes the information it re-
ceives when the source program statements are fed
into the machine. As each statement is analyzed, the
processor program assembles the machine-language in-
struction, or constant, and punches it into another card,
in one-instruction-per-card format. The punched out-
put cards also include the loader.

The user can further process the one-instruction-per-
card object program deck, to convert it into a multi-
instruction-per-card deck. This converted deck is called
the condensed deck. The Basic Autocoder 2K processor
contains a condensing routine that can be used for this
purpose.

Avutocoder (on Tape)

1M 1401 and 1460 Autocoder (on tape) is a more flexi-
ble symbolic programming system than Basic Auto-
coder 2K for the M 1401 Data Processing System.
This Autocoder programming system for the 1By 1401
is called Autocoder (on Tape) because the processor
program resides on and operates from magnetic tape
units.

The Autocoder processor program supplied by 1M
produces machine-language object programs from
source programs written by the user in the symbolic
language of Autocoder.

Autocoder also provides a powerful facility that per-
mits the user to write in his source program a single
symbolic instruction (macro) that will cause an entire
routine to be developed. A macro instruction causes
the automatic insertion of a series of machine-language
instructions in the object program. Autocoder proc-
esses macro instructions provided in the Autocoder
library (a collection of standard routines), in addition
to any included by the user. This relieves the program-
mer of much repetitive coding.

Autocoder (on Disk)

The m 1401, 1440, and 1460 Autocoder (on disk) is an
advanced programming system that consists of a sys-
tem-control program and an Autocoder assembler pro-
gram. An M 1401 Data Processing system with an
1BM 1311 can use the programming system to transiate
source-program statements, written in the Autocoder
language, into machine-language instructions. In addi-
tion to this translating function, the Autocoder system
also provides these additional features:

Relocating the Autocoder Library. The user is provided
with expansion capabilities of the Autocoder library
previously not available with an Autocoder proces-
sor. Furthermore, should the user wish, he can relo-
cate the Autocoder library to an area of his choice in
disk storage.

Building Multiple Autocoder Libraries. In addition to
being able to relocate the Autocoder library, the user
also can build more than one Autocoder library.
Small libraries, that contain selected routines appro-
priate to particular types of job processing, can sig-
nificantly reduce program-assembly time.

Changing Input/Output Devices. The Autocoder sys-
tem provides the capability of changing input/out-
put devices and/or areas that are used by the Auto-
coder system for particular jobs. The user can change
these devices or areas according to his particular
needs. For example, he can change his input from
cards to disk.

Stacking of Jobs. Autocoder (on disk) enables the user
to process a series of jobs without regard to the type
of processing that is being performed. For example,
the user may assemble source-program number one,
partially assemble source-program number two, and
execute object-program number three, all in one
stack (a stack is a set of one or more jobs).

Building an Object-Program Library in Disk Storage.
This feature enables the user to build an object-pro-
gram library in disk storage. The upper and lower
limits of each object program stored in this area of
disk storage are supplied to the user by the Auto-
coder system. Thus, the user has immediate access to
any one of the object programs stored therein. Using
an object-program library substantially reduces pro-
gram-loading time (as opposed to loading from
cards), and reduces handling of punched-card decks
containing the object program.

Executing Punched-Card Object Programs. If a pro-
gram is infrequently used, the user may wish to
maintain a punched-card object program and save
disk storage for other purposes. When this is the
case, the user is afforded two options for executing
this object program. He can execute the object pro-
gram under control of the Autocoder system (as a
job in a stack of jobs), or he can execute the object
program independently from the system.

Fortran

The 1BM 1401 Fortran is a symbolic programming sys-
tem composed of a language and a processor program
(compiler). Symbolic or source statements are coded
using the 1401 Fortran language, which closely resem-
bles the language of mathematics. The source program
is a particular sequence of source statements. After
being coded on the Fortran Coding Form, the source
statements are punched into cards, which are then used
as input to the 1401 Fortran compiler. The compiler
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translates the source program to a 1401 machine-lan-
guage program (object program) that can be executed
immediately or punched into cards for future use.

Fortran IV

The Fortran IV processor program is a language proc-
essing system that operates entirely under control of a
system-control program. Together, the Fortran IV
processor program and the system-control program
make up the Fortran IV system.

The Fortran IV system translates source program
statements written in the Fortran language into ma-
chine-language instructions. In addition to this trans-
lating function, the Fortran system provides these ad-
ditional features.

Expanding the Fortran Library. A Fortran library is
defined by the system that contains commonly used
subroutines and functions, such as sine, cosine, and
logarithms. The Fortran IV system provides the ca-
pability of expanding the library to include addi-
tional user-supplied subroutines. Also, if the system
is disk-oriented, the user can relocate the library to
an area of his choice in disk storage.

Changing Input/Output Devices. The Fortran 1V sys-
tem provides the user with the option of changing
the form of input to and output from specific jobs. In
order for the Fortran IV system to operate at a ma-
chine-independent level, a set of logical files that are
used for input/output operations has been defined.
Although these logical files are assumed by the sys-
tem-control program to be assigned to a defined set
of input/output devices, the user can change these
assignments according to his particular needs.

Stacking of Jobs. Source programs can be compiled
and object programs can be executed, all in one
stack, without regard to the type of processing that
is being performed.

Building Object-Program Libraries in Mass Storage.
By using a particular logical file (systeEm) defined by
the Fortran system, it is possible to build an object-
program library in mass storage (disk storage or
magnetic tape).

Cobol (on Tape)

The name Cobol is derived from the words Common
Business Oriented Language. The Cobol language is
similar to English and designed primarily for commer-
cial data processing.

The programmer uses the characters, words, and ex-
pressions that make up the Cobol language to write
the source program, which is punched into cards and
used as input to the Cobol processor.
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The Cobol processor is itself a program. This pro-
gram resides on and operates from magnetic tape. The
processor translates Cobol statements from the source
program into 1401 Autocoder language statements,
which are then assembled into 1401 machine language
by the Autocoder processor.

Cobol (on Disk)

The similarity between Cobol and ordinary business
English provides programmers with a convenient
method for writing source programs. Source-program
statements are translated into machine language by
the Cobol system, permitting the programmer to direct
his attention primarily toward the solution of the prob-
lem, rather than toward the specific method of imple-
menting the solution on the machine.

This system resides on a file-protected area of a
disk-storage unit. By the use of a system-control pro-
gram, the controlling element of the Cobol system, it
is possible to stack the input to and output from a series
of tasks. Further, the system-control program allows
the user to assign input/output devices for a defined
set of logical files.

Input/Output Contirol System (on IBM 1311)

Input/Output Control System (IOCS) for the 1BM 1401
is not a complete program in itself, but rather is a set
of library routines that supplement the 1401 Autocoder
program designed for use with a 1311. It handles
input/output operations, including reading and writ-
ing, blocking and deblocking, label handling, and error
checking.

From the library, the specific routines that are re-
quired for a particular program are selected and in-
cluded with the user’s program at assembly time. The
macro-generator phase of the Autocoder program
makes this selection based on the DIOCS and DTF
entries and on the IOCS macro instructions that are
part of the user’s source program.

Input/OQutput Control System (on Tape)

The M 1401 TIOCS eliminates the need for detailed
programming of standardized input and output rou-
tines. IOCS requires descriptive entries and macro in-
structions in addition to those used by the Autocoder
program. With these, the user has access to routines for
reading and writing, blocking and deblocking, file la-
beling, and error checking.

IOCS library routines are selected and tailored auto-
matically by the Autocoder processor to satisfy the par-
ticular requirements of each job. Autocoder generates
the minimum number of instructions needed according
to the detailed information the user supplies in the de-
scriptive entries.



Although primarily concerned with magnetic-tape
files, IOCS also applies to unit-record files in the BM
1402 Card Read-Punch and to continuous forms pre-
pared by the 1M 1403 and 1404 Printers.

Communications Input/Output Control System
(1026-DDC)

This system relieves the programmer of much pro-
gramming effort required to control data transmission
to, and from, remote terminals connected to an 1BM
1026 Transmission Control Unit.

This program serves the user in several ways. It pro-
vides routines to handle programming functions such
as priority-request, end-of-block detection, error-detec-
tion, and output-scheduling. It schedules entry into
user routines, and defines what programming functions
can be performed within user routines associated with
the 1Bm 1026. The system is assembled on an option
basis so that the user’s descriptive entries determine the
presence of routines and reserved core-storage areas.

The direct-data-channel for communications IOCS
(1026-DDC) permits direct transfer of data between
two systems. Concise and efficient routines handle
these functions:

¢ Program detection of READ REQUEST Or WRITE REQUEST
by either system.

® Priority (interrupt request).

® Error-detection and correction.

® System-to-system read/write.

® Output scheduling.

¢ Coordination with other IOCS programs.

¢ Scheduling of the user’s DDC (direct-data channel)
routine for each system.

Communications Input/Output Control System
(1448-7740-DDC)

Communications I0CS (1448-7740-DDC) provides
routines that free programmers using a Tele-processin
system from most of the coding required to transfer
data between an 1BM 1401 system and an 1BM 7740
Communication Control System. The user must supply
the specifications for the program related to the par-
ticular job to be performed by the ma 1401,

Direct transfer of data between a 1401 system and a
1440, 1460, or another 1401 system can bhe accom-
plished by using the direct-data-channel special fea-
ture. Applications of such direct-data transfer include:
1. multi-processing of data

2. internal processing on one system, and peripheral
operations on the other system

3. processing data from multiple remote terminals.

Communications IOCS (1448-7740-DDC) provides
routines to perform these functions:

reading and writing data messages

reading and interpreting control messages
writing sense data and service messages
priority request

error detection

output scheduling

coordination with other IOCS programs
scheduling the user’s routine for processing
records received from the 1410 or 7010 system.

® 6 & o ¢ o o o o

Basic 4K Report Program Generator

The Basic 4K Report Program Generator (BRPG) for
M 1401 and 1460, with load-and-go capability, pro-
duces programs that write reports of variable format
from card input files. Instead of writing a specific pro-
gram for each report, the user writes a set of specifica-
tions and prepares one control card. He supplies these
to the BRPG. BRPG then generates the object program.

The user has the option of specifying that BRPG
punch the machine-language object program in cards.
This option enables him not only to execute the pro-
gram from core storage, but furthermore to retain the
object-program deck for future use.

Together with the generated object program, BRPG
also provides the user with an edit listing. This is a
printed record of the source program and an analysis
of the specifications cards. Certain kinds of errors, such
as unacceptable entries in the report specifications,
produce error messages.

Programs generated by BRPG can produce output in
any of these forms:

¢ Printed report.
e Punched cards.
¢ Printed report and punched cards.

2K Report Program Generator

The 2K Report Program Generator (2K RPG) is de-
signed for use on an 1BM 1401 card system with 2,000
positions of core storage. The 2K RPG is similar in pur-
pose to the Basic RPG. The user states his problem and
solution {the report specifications) in 2K RPG language.
The 2K RPG processes the specifications and generates
a program to write the report. By relieving the user of
most of the machine coding, 2K RPG permits him to
concentrate his efforts on the best solution to his
problem.

Programs produced by 2K RPG write reports in vary-
ing formats, using the source data contained in the
user’s card files. Output from programs produced by
2K RPG can be punched cards and/or a printed report.
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Report Program Generator (RPG)

The Report Program Generator is a special program
designed to create report-writing object programs from
report specifications given by the user.

Instead of writing a specific program for a report,
the user states his problem in RPG language. The RPG
processor program interprets these specifications and
generates an object program that uses source data from
punched-card, magnetic-tape, or 1405 disk-storage
files. Output from the RPG-produced programs can be
printed reports, punched cards, or magnetic tape.

The reports produced by programs generated by the
RPG range from a simple listing of items from the
input file to complex reports that incorporate editing
and calculating the input data. Included are such func-
tions as printing various kinds of lines (heading lines,
detail lines, total lines initiated by control-field changes,
and offset total lines); crossfooting; and summary
punching. Exception records can be produced with the
reports.

Report Program Generator for IBM 1401-1311

The Report Program Generator for 18y 1401-1311 sys-
tems creates report programs with a minimum of time
and effort. The user writes a set of specifications stating
the characteristics of the input data from which the re-
port is to be made and the characteristics of the desired
report. These specifications are punched into cards,
which become input to the Report Program Generator.
The specifications are processed and a report program
in symbolic language is generated. This symbolic pro-
gram becomes input to the M 1401-1311 Autocoder
processor, which produces the report program in ma-
chine language. The machine-language program, when
supplied with input data and executed, produces the
output report in any combination of three forms:
printed, punched card, and either magnetic tape or
1311 disk storage.

The input file from which the data for the report is
taken may consist of data records that are contained
in punched cards, on magnetic tape, or in 1311 disk
storage.

Fargo (Fourteen-O-One Report Generating Operation)
Fargo is a special program, consisting of four distinct
phases, designed to produce printed reports according
to user specifications.

The user codes specifications for each phase in one
of four Fargo formats. (There are four different Fargo
coding sheets, one for each phase of the Fargo pro-
gram.) The Fargo program uses these specifications to
modify itself and perform the necessary operations in
producing a printed report from data following the
Fargo program and specifications.
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Fargo is specifically designed for card-oriented
systems.

Sort 1

Sort 1 is a generalized, 2-way-merge sorting program
for 1M 1401 systems with a minimum of 4,000 core-
storage positions and four magnetic tape units. It is
considered a generalized sort program because it is
capable of modifying itself according to specifications
provided by the user in control cards.

Sort 1 can sort fixed-length magnetic-tape records
(either single or blocked) into an ordered sequence of
records. The control data of each record can be located
in more than one place in the record and can be of dif-
ferent sizes for different files. The input records can be
in any order. They can be contained on from one to 99
reels; however, there must be no more input records
than will fit on one output reel.

The Sort 1 program consists of two phases. Phase 1
reads into core storage a number of input records, sorts
them internally, and writes the short sequences on al-
ternate output tapes. Phase 2 performs a 2-way merge,
using four tape units: two for input and two for output.
The last pass of phase 2 writes the entire sorted file on
one tape reel. A fifth tape unit, if available, can be used
to store unreadable records and records larger or
smaller in length than specified in the control cards. If
a fifth tape is not provided, this information is punched
into cards.

Sort 3

Sort 3 is a generalized sorting program that uses the
1BM 1405 Disk Storage to sort records from a magnetic-
tape or disk-storage input file. Sorted output, in either
ascending or descending sequence, is written either on
magnetic tape or in 1M 1405 disk storage. Input rec-
ords must be fixed length, blocked or unblocked.

Sort 4

Sort 4 is a generalized tape sorting program for an 1BM
1401 system equipped with the processing-overlap
special feature. The program sorts fixed- or variable-
length, blocked or unblocked, magnetic-tape records
into ascending or descending sequence. Sort 4 provides
automatic label-checking operations for M 1401
standard header and trailer labels. Exits are provided
to permit the user to insert routines that check non-
standard header and trailer labels.

Sort 6

Sort 6 consists of a set of generalized sorting routines.
They are incorporated in the 1401-1311 Autocoder sys-
tem library. The user supplies to the 1401-1311 Auto-
coder processor a description of the kind of sort pro-



gram that he wants. The Autocoder then generates a
sort program conforming to his general specifications.

This program is a generalized one that can be used
for many sorting applications. Prior to each sorting run,
the user must modify the generalized program (by
using the appropriate control cards) to suit his particu-
lar input file and to specify certain processing options.
Sort 6 provides automatic input and output label-
checking options. The program operates on v 1401
systems equipped with an M 1311 Disk Storage
Drive.

Sort 6 can sort blocked or unblocked fixed-length
data records contained in cards, on magnetic tape, or in
disk storage. The sorted output can be written on mag-
netic tape or in disk storage, in either ascending or
descending sequence.

Sorts 61, 62, 63, and 64

Sorts 61, 62, 63, and 64 are BM-supplied object pro-
grams that have been generated by the Sort 6 program.
Each of these programs is a generalized object pro-
gram requiring control cards. Sorts 61 and 62 read and
write disk using normal-seek operations; Sorts 63 and
64 read and write disk using direct-seek operations.

Sorts 61 and 63 are designed for use on systems with
at least 4,000 positions of core storage. Sorts 62 and 64
are designed for use on systems with at least 8,000
positions.

Sort 7 and Merge 7

Sort 7 and Merge 7 are generalized programs that sort
and merge magnetic-tape files. The programs provide
automatic label-checking operations for M 1401
standard header and trailer labels. Exits permit the
user to insert his own label-checking routines for non-
standard header and trailer labels.

Sort 7 can sort tape records into either ascending or
descending sequence. It sorts fixed-length or variable-
length records that are blocked or unblocked. The last
phase of Sort 7 produces a single sequential file.

Merge 7, a single-pass program, can combine as many
as five tape files into a single sequential tape file. It can

also sequence-check or reblock a single tape file.

Sort 7 and Merge 7, although they are separate pro-
grams, can be used to complement each other. Thus,
QQ{\]’] rool nf a fla oan hoe cartad hy Qark 7 and the ro_
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sulting sorted reels can be merged by Merge 7.

Merge 6

Merge 6 for the 18M 1401 Data Processing System pro-
vides the user with the ability to combine previously
sorted files into one continuous file. The collating se-
quence (either ascending or descending) that was used

to sort the original files must also be used in the merge
operation.

Merge 6 is a generative program designed for incor-
poration into the 18m 1401-1311 Autocoder library. By
selecting the parameter cards that define his particular
merging application, the user can produce his desired
object program with Autocoder and the macro genera-
tor. The parameter cards determine the contents of the
generated object program.

When generated, the object program is a general
program. It can be tailored to the user’s specific needs,
however, by inserting control cards.

Avutotest

Autotest is a testing program for the M 1401 Data
Processing System. It effectively uses the power of the
1401 system to aid in the testing of Autocoder, SPS,
and Fargo programs. Autotest provides the ability to
stack programs and produce documentation to evalu-
ate the tested programs. Coupled with the ability to
generate operating instructions and automatically print
core storage and tapes, the Autotest program provides
the following features that may be selected by the user:

1. Tape File Generator
raMac File Generator

© o

Automatic Patching—The ability to correct the ob-
ject program automatically without reassembling or
manually calculating patching addresses.

4. ramac File Trace—Data read or written in the disk
file during the execution of the object program will
be traced and printed.

ot

Snapshot core prints may be obtained during the
execution of the object program.
6. An 80/80 listing, identified by program, may be ob-

‘‘‘‘‘ +
L.

These features of the Autotest program may be used in
any desired combination as tools for obtaining efficient
and successful testing of 1401 programs. The program
can handle only program input from cards and cannot
be run on the 1410.

Autotest (8K and 16K)

Autotest, a testing program for the 18m 1401 and 1460
Data Processing Systems, controls the use of utility pro-
grams to provide complete documentation for program
evaluation. It is useful for remote testing because it
provides the programmer with an opportunity to pre-
plan his test run with a minimum of operator inter-
vention.

There are two versions of the Autotest program avail-
able to the user, 8K and 16K, depending on the mini-
mum size of the object machine used. Both versions
perform exactly the same functions and are designed so
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the core-storage area occupied by Autotest during the
running of the object program occurs in the upper core-
storage positions of the object machine (8K or 16K)
used. With the exception of some core-storage consid-
erations, the specifications and operating procedures
for the two versions of Autotest are identical.

The Autotest program:
¢ Clears core storage before loading each object pro-
gram.

¢ Loads the object program.
¢ Executes the object program.

Also, Autotest provides the following program fea-
tures, which may be selected by the user.

1. Clear Disk Storage—Selected areas of disk storage
can be cleared before or after execution of the ob-
ject program.

2. Disk Record Load—Provides for the creation of
disk records from card input prior to the test of
each individual program.

3. Print Disk—Data from selected areas of disk stor-
age can be printed before or after execution of the
object program.

4. Disk-Label Program—Performs all necessary main-
tenance operations on the label track of a disk
pack.

5. Tape-File Generator—Provides for the creation of
tape files prior to the test of each individual pro-
gram.

6. Tape-to-Printer—Prints fixed- or variable-length,
blocked or unblocked tape records.

7. Snapshot—Data from a selected area of core stor-
age can be printed at specified times during the
execution of the object program.

8. Disk Trace—Data that is read from, or written on,
the disk during execution of the object program is
traced and printed with the control field of the
read or write instruction.

9. Core-Storage Printout—The contents of core stor-
age can be printed at the end-of-job or when a
hang-up condition occurs.

10. Autopatch—Allows the programmer to correct the
object program without reassembling or computing
3-position machine addresses. Patch instructions
can have indexed operands.

11. 80/80 List—An 80/80 list of all punched-card input
and output can be obtained at the end of the com-
plete test session.
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Any number of these optional features can be used
when testing an object program.

The M 1401-1311 Autotest program requires that
the assembled program be in the same format as the
condensed Autocoder card output.

Card System Programs
M provides a number of utility programs, subroutines,
and program error-detection aids for users of 1BM 1401
card systems. They are:

Utility Programs

Clear Storage. This program clears all storage positions
to blanks and sets a word mark in location 001.

Card Loader. This program enables the user to load
instructions and constants into the machine prior to
loading and running a program. The instructions and
constants must be in machine language and must be
punched with one instruction or constant per card.

Print Storage. This program enables the user to print
out the contents of selected portions of core storage,
as specified in a control card.

Punch Storage. This program enables the user to punch
the contents of selected portions of storage into
cards. The resulting card output is in the form of a
self-loading deck that can be loaded into storage by
the card-loader utility program.

Punch-List-Sequence Check. This program punches,
prints, or sequence-checks information from an input
program deck, the format of which conforms to that
specified for the card-loader program. Any combina-
tion of these three operations can be performed
simultaneously by the punch-list-sequence-check
program.

Subroutines

Multiply 1. This subroutine multiplies two numbers,
each having a maximum of ten digits. A maximum of
twenty digits and a sign can be obtained as a prod-
uct. The important feature of this subroutine is its
use of a minimum of storage space.

Multiply II. This subroutine multiplies two numbers,
each having a maximum of nine digits. A maximum
of 18 digits and a sign can be obtained as a product.
The important feature of this subroutine is economy
in time, whereas multiply I features economy in stor-
age space.

Divide. This subroutine uses repetitive subtraction to
perform division. The length of the divisor, dividend,
and quotient may range from 1 to 20 digits.



Dozen-to-Units Conversion. This subroutine converts
dozens, and fractions of dozens, to units.

Units-to-Dozens Conversion. This subroutine converts
units to dozens and fractions of dozens.

Program Error—Detection Aids

Insert Halts. This program inserts halt instructions in
an object program at specified places to permit man-
ual inspection of the contents of core storage.

Insert Linkages to Fixed Print Storage. This program
inserts into desired sections of an object program
linkages to a routine that prints out the contents of
storage between specified limits. This print area can
be specified only once for the object program.

Insert Linkages to Selective Print Storage. This pro-
gram performs the same function as the preceding
program, except that the limits of storage to be
printed can be varied for a single object program.

Remove Linkages. This program removes from an ob-
ject program those linkages previously inserted to
aid in detecting program errors.

Tape System Utility Programs

The five utility programs for M 1401 tape systems
perform functions otherwise handled by off-line M
card-to-tape, tape-to-card, and tape-to-printer equip-
ment. The tape utility programs perform additional
functions that cannot be performed by auxiliary or off-
line equipment,

Card-to-Tape
This program prepares single tape records from single
card records in either the BCD or column-binary mode.
It also has the following capabilities, unavailable in
auxiliary or off-line equipment: input records can con-
sist of more than one card; output records can be
locked on tape; variable-length input fields can be
selected for output on tape; an exception procedure
enables certain input records to be treated differently
from the usual routine; input records and cards within
input records can be sequence-checked prior to output.

Tape-to-Card

With this program the user can prepare card records
in either the BCD or column-binary mode from single
tape records. The program also has the following capa-
bilities, unavailable in auxiliary or off-line equipment:
input tape records can be blocked; variable-length tape
records can be accommodated; output records can con-
sist of more than one card; input fields can be selected
for output in specified card fields; an exception proce-

dure enables certain input records to be bypassed,
printed, stacker-selected, or printed and punched;
input records can be sequence-checked prior to output.

Tape-to-Printer

This program prints single or blocked variable-length
input records. It also has the following capabilities, un-
available in auxiliary or off-line equipment: multiple-
file printing and selective-file printing; input fields can
be selected for printing and can have editing and zero
suppression; an exception procedure enables input rec-
ords to be bypassed or treated in a manner differing
from ordinary routine; various types of forms-control
spacing can be specified; input records can be se-
quence-checked prior to printing.

Multiple Utility Program

This program permits any one, two, or all three of the
tape utility programs (card-to-tape, tape-to-card, and
tape-to-printer) to be executed concurrently. Operation
of this program is under sense-switch control. Some of
the additional features of the individual tape utility
programs are not available in this combined-operation
program.,

Multiple Utility Program with 120-Character Label Capability

This multiple tape utility program performs any com-
bination of the following three tape operations in one
operation: card-to-tape, tape-to-card, and tape-to-
printer operations. In each case, the program can read
or write (as the case indicates) unlabeled tape files or
tape files with standard 120-character tape labels.

Tape Reading and Writing Subroutines

Three individual programs are provided: read, write,
and read/write. They are distributed in symbolic (SPS)
form to facilitate incorporation into any program writ-
ten in SPS or Autocoder language. Standard error-
checking and record-recovery procedures are used in
the programs.

IBM 1012 Tape Punch Routines

These routines relieve the user of detailed instruction
coding for these 1M 1012 functions pertaining to 5- or
8-track tape: tape punching, error checking, automatic
error correction, end-of-record processing, and end-of-
reel processing. The routines, as written, are to be in-
corporated in the Autocoder system library and can be
inserted in any program assembled by Autocoder. Two
macro instructions (Prare and ctaPE), when used in
the symbolic source program, cause the 1401 Autocoder
or the 1401-1311 Autocoder processor to insert the ap-
propriate routines in the user’s object program.
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Disk Utility Programs (IBM 1311)

Nine disk utility programs assist users of the 1Bm 1401
equipped with 1M 1311 disk storage in the operation
of their installations. By means of these programs, cer-
tain frequently required operations (such as loading or
unloading disk files from cards, and printing out areas
of disk storage for program-testing purposes) can be
performed without programming effort on the part of
the user. Each program includes a label-checking rou-
tine. A brief description of each program follows.

Disk Label Program

This program can write the label track, delete the label
track and restore the normal sector addresses, enter
labels, delete labels, change specified fields within la-
bels, print labels, and punch labels in the rorLin-card
format. The rorLiN card contains the label information
in the format required by the label-checking routines
of 18M 1401 programs that process 1By 1311 disk files.

Clear Disk Storage

This program clears specified portions of disk packs by
filling these areas with blanks or any other valid 1401
character. It can write sequential addresses referenced
to any disk drive, or write the same addresses that were
on the pack.

Disk-to-Tape

This program writes the contents of specified areas of
disk storage on magnetic tape in the format used by
the tape-to-disk program.

Tape-to-Disk

With this program the user can reload areas of disk
storage previously written on magnetic tape by the
disk-to-tape program. He can reload all of the data or
selected portions of it.

Disk-to-Card

This program punches the contents of specified areas
of disk storage into cards in the format used by the
card-to-disk program.

Card-to-Disk

This program reloads into disk storage the data that
was punched into cards by the disk-to-card program.

Copy Disk

This program can write data and addresses from speci-
fied areas of a disk pack either to another pack located
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on a second drive, or to another area of the same pack.
When copying onto a second pack, the program can
write the information either in the same position on
the second pack relative to that of the source pack, or
in a different relative position. In all cases when the
information is written in a different relative position,
disk addresses (if written) are adjusted to be valid for
the new location.

Print Disk

This program prints the contents of specified areas of
disk storage on the 1BM 1403 Printer.

Disk-Record-Load

Addresses, single records, parts of records, or entire
tracks can be loaded into disk storage from cards, by
using this program.

Disk Utility Programs (IBM 1405)

Utility programs for 1By 1401 systems equipped with
18BM 1405 disk storage are available. They facilitate the
transcription of data between disk storage and mag-
netic tape, and between disk storage and punched
cards. Another utility program is provided to clear disk
storage.

Clear Disk Storage

This program clears the contents of disk storage to
blanks. The portion or portions of the M 1405 disk
storage to be cleared can be specified by the user in
one or more control cards. A minimum of one track
(10 sectors) and a maximum of 10,000 tracks can be
cleared with this program.

Disk-to-Tape

With this program the user can write the contents of
specified areas of disk storage on magnetic tape. Pro-
visions are made in this program for the user to sub-
sequently reload the information into the disk locations
from which it was unloaded. The tape-to-disk program
is provided for this purpose.

Disk-to-Card

This program punches into cards the contents of speci-
fied areas of disk storage. The data thus punched can
be reloaded into the disk locations from which it was
unloaded. The card-to-disk program is provided for
this purpose.



Tape-to-Disk

The primary use of this program is to reload into disk
storage data that was previously unloaded onto mag-
netic tape (see Disk-to-Tape). The program can also be
used to write records from tape into disk storage (even
though they were not previously stored on disks), pro-
vided that the tape records are in the same format as
that produced by the disk-to-tape program.

Card-to-Disk

The primary use of this program is to reload into disk
storage data that was previously unloaded into punched
cards (see Disk-to-Card). The program can also be used
to write records from punched cards into disk storage
(even though they were not previously stored on disks),
provided that the card records are in the same format
as that produced by the disk-to-card program.

Disk-to-Printer

This program can print on the M 1403 Printer the
contents of specified areas of disk storage.

File Organization Programs (IBM 1311)

Two sets of disk file organization programs are pro-
vided to aid users in establishing and maintaining their
data files in 1M 1311 disk storage. These programs are
of the generative type. That is, the user supplies a set of
parameters for his particular application. From these
parameters, the 1BM 1401-1311 Autocoder program,
using the file-organization routines, generates a file-
organization object program that is appropriate for the
application.

One set of file-organization routines is designed for
random files, and the other, for control-sequential files.

Random Programs
These programs are:

¢ Two-pass load program for master records

¢ Additions program for master records

¢ Loading and additions program for trailer records

¢ Programs for deleting and tagging master and trailer
records

® Unload program for reorganizing master and trailer
files.

Control-Sequential Programs

These programs are:

® Load program

¢ Additions program

¢ Programs for deleting and tagging records
® Reorganization program

File Organization Programs (IBM 1405)

A set of six programs that implement the chaining
method of disk file organization is available. These pro-
grams aid users in establishing and maintaining their
data files in 1B:M 1405 Disk Storage.

Chain Load of Master Records

This program loads records into disk storage from
either punched cards or magnetic tape.

Chain Additions of Master Records

This program loads additional records from either
cards or tape into a previously established disk file.

Chain Deletions of Master Records

This program enables the user either to flag a record as
a deletion or actually to remove the record from the file
and relink chains where necessary.

Trailer Load Program

This program allows trailer records from either cards
or tape to be loaded into an area of a disk file not being
used for master records.

Disk-to-Tape Utility Program for File Organization

This program allows a chained file to be unloaded onto
magnetic tape so that it can be reorganized.

Disk-to-Card Utility Program for File Organization

This program allows a chained file to be unloaded into
punched cards so that it can be reorganized.

Data Communications Utility Programs for IBM 1009

The Data Communications Utility programs are a
group of seven distinct 1BM programs. Their purpose is
to control the transfer of data over common-carrier
lines between any two of the following systems: 1BM
1401 with 1009, 1BM 1460 with 1009, and 18M 1440 with
1009. Three of the seven programs are for use in the
transmitting system; that is, the system that is sending
the data. The four remaining programs are for use in
the receiving system; that is, the system to which the
transmitting system is sending data.

Each of the three transmit programs controls the
sending of data to the receiving system from a particu-
lar input unit in the transmitting system.

Each of the four receive programs controls a particu-
lar output operation on the data sent by the trans-
mitting system to the receiving system.
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In addition to controlling the transfer of data be-
tween the systems previously mentioned, the Data
Communications Utility programs can also control
data transmission to, or receive data transmitted from,
the following:

an 18M 1410 with 1009.

an 18M 7701 or 7702 Tape Transmission Terminal.
an 18M 1013 Card Transmission Terminal.

an 1BM 7710 Transmission Control Unit.

an 18M 1009 Data Transmission Unit.

AN A

IBM 1401-1009 Utility Program

This utility program makes a 1401-1009 system opera-
tional with a minimum of 1401 programming effort.
The program can be used at any installation that has
an 18M 1401 Data Processing System communicating
(by means of an 18M 1009 Data Transmission Unit and
communications-company line facilities) with another
1401-1009 installation, an 1BM 1410-1009 installation,
or an 1M 7701 Magnetic Tape Transmission Terminal.
The program performs card-to-card, card-to-tape, tape-
to-card, and tape-to-tape transmission as desired by
the user.

IBM 1401-7710 Tape-Transmit Utility Program

This program controls the transmission of tape data
records from a 1401 system equipped with an 18Mm 7710
Data Communication Unit to a remote terminal. The
remote terminal can be an:

mmM 1401-7710
M 1401-1009
M 7701
1BM 7702
M 1013

Included in the program are functions of monitoring
the responses from the remote terminal and retrans-
mitting a record if necessary. If a read tape error oc-
curs, the tape-error routine permits up to 99 attempts
to read the error record.

This program is self-loading. The user prepares a
control card that provides certain information to the
program. The program uses this information to modify
itself according to the requirements of the user’s appli-
cation.

IBM 1401-7710 Tape-Receive Utility Program

This program controls the reception and the storage
(on magnetic tape) of data records from a remote ter-
minal to a 1401 system equipped with an M 7710
Data Communications Unit. The remote terminal can
be one of the systems or units listed under M 1401-
7710 Tape-Transmit Utility Program.
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If an error record is received, it is not processed.
Instead, the 7710 signals the remote terminal to re-
transmit the record. If a tape write error occurs, ten
attempts are made to write the record.

Like the tape-transmit program, this program is self-
loading. It also uses a control card that modifies the
program according to the user’s requirements.

IBM 1401-7710 Transmit-Receive Utility Program

This program controls the operation of a 1401 system
equipped with an attached 18M 7710 Data Communica-
tion Unit to perform these functions:

e Transmit data records to a remote terminal.

¢ Receive data records from a remote terminal.

¢ Read or write on magnetic tape.

e Through program exits, gather or store data records
from sources other than magnetic tape units.
Through program exits, integrate the program with
the user’s operating programs.

The remote terminal can be one of the systems or
units listed under 1M 1401-7710 Tape-Transmit Utility
Program.

The program incorporates a priority loop that con-
trols the sequence of operations. Because the transmit-
receive program continually tests for certain conditions
over which the user has sense-switch control, the user
can direct the program to perform the foregoing
functions.

This self-loading program uses a control card that
the user prepares. The card modifies the program ac-
cording to the user’s requirements.

IBM 7750 Assembly Program Using the IBM 1401

This assembly program produces object programs for
the M 7750 Programmed Transmission Control. It
can also produce a program listing. The assembly pro-
gram uses symbolic source programs in punched-card
form as input to the 1401. The user writes the source
program in the symbolic language of the mm 7750,
using a program sheet designed for this assembly pro-
gram. He selects the output medium for the object
program (punched-card, magnetic-tape, or both). Ob-
ject programs are assembled in the machine language
of the 1BM 7750.

IBM 1401 Peripheral Integrated Programming System
for Use with 7000-Series Data Processing Systems

This system of 1401 programs controls a 1401 that is
used as an auxiliary, off-line, editing and output device
for an 1BM 7000-series data processing system. The 1401
Peripheral Integrated Programming System (PIPS)
consists of a set of rules and a system tape. It accepts,
as its input data file, the I-language (interpretative lan-



gauge) output, in card or magnetic-tape form, that was
produced on a 7000-series data processing system. (The
I-language output from the 7000-series system contains
not only the data to be processed, but the controls for
processing the data, as well.) PIPS produces output in
printed form, punched-card form, or both, according
to the user’s option. Thus, 1401 PIPS permits consecu-
tive execution of peripheral programs that are inde-
pendent of each other, both in their operations and in
the data they process.

The PIPS system tape contains these 1401 programs:
a peripheral monitor, two D-programs (decoding pro-
grams), and a librarian. The peripheral monitor pro-
gram, by reading a card or a tape flag record, selects
the appropriate D-program and relinquishes control
to it. Provisions are made for checkpoints, restart op-
tions, and label options. The D-programs accept and

decode I-language data and process it. Two D-pro-
grams are supplied by 1BM as part of the PIPS system
tape. One of these produces printed output. The other
produces printed output, punched output, or both. The
librarian program can modify the PIPS system tape, by
adding and deleting sections from it.

IBM 1401 Input/Output Control Program
for Use with the IBM 7040-7044

An 1BM 1401 system can serve as the means of on-line
input or output for the 1M 7040 or 7044. The program,
1401 Input/Output Control Program for use with the
BM 7040-7044, controls the operation of a 1401 used
on-line through data-channel A with a 7040 or a 7044.
Included are routines to control card reading and
punching, as well as printing. Exits are provided to
permit magnetic-tape routines to be incorporated.
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