














































Disk-Storage-Oriented System 

Figure 26. Disk-Storage-Oriented 1460 System 

A card-oriented system or a tape-oriented system can 
be expanded to fonn a disk-storage-oriented 1460 sys­
tem (Figure 26). 

System Data Flow 

The disk-storage-oriented 1460 has the same data flow 
as the card-oriented/tape-oriented system, plus the 
in'put from an attached 1311 into the system, and out­
put from the system to an attached 1311 (Figure 27). 
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Figure 27. Disk-Storage-Oriented 1460 System Schematic 
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ISM J 31 J Disk Storage Drive 
Up to five IBM 1311 Disk Storage Drives can be at­
tached to a 1460 system. The first disk storage drive 
attached to the system must be a Modell (Figure 28). 
Additional drives are :Model 2's. 

Figure 28. IBM 1311 Disk Storage Drive, Modell 
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Figure 29. IBM 1311 Disk Storage Drive Disk Pack 

IBM 1311 disk storage consists of small disk packs on 
which information is stored. When recording or read­
ing the information, a disk pack (Figure 29) is mounted 
on an IBM 1311 Disk Storage Drive. A disk pack is 
easily removed by the operator for storage. Thus, when 
processing is completed for a file of records on a disk 
pack, that pack can be removed, stored, and another 
pack mounted. Disk packs can be changed in about 
two minutes per drive. 

With the maximum of five IBM 1311 Disk Storage 
Drives installed on a system, the system user can place 
as many as 10 million characters of disk-stored infor­
mation on line at one time (approximately 15 million 
if he uses the track-record special feature). The library 
concept of removable disk packs, however, frees him 
from any limits of disk-storage capacity. A user's stor­
age requirements determine the number of disk packs 
he need maintain. 

The 1311 rotates the installed disk packs at a speed 
of 1,500 rpm, and the read-write positioning is per­
formed by a 5-arm, comb-like access assembly. Each 
access arm contains two read-write heads, which can 
read or write on ten tracks at one setting of the access 
assembly. These ten tracks can be considered a cylin­
der. The only motion required of the access assembly 
is horizontal motion, to locate the proper cylinder for 
any record on the disk pack. There are 100 cylinder 
positions for the access assembly. The average access 
time for disk records is 250 ms. When the direct seek 
special feature is installed, the average access time is 
150 ms. 

Disk Pack 

A disk pack can store 2 million characters of informa­
tion. The unique feature of a disk pack is that it can 

be removed from an IBM 1311 Disk Storage Drive in 
less than one minute, stored on a shelf while other disk 
packs are being processed, and returned to the system 
whenever it is needed. When more than one IBM 1311 
Disk Storage Drive is installed on the system, the disk 
packs are interchangeable between the various disk 
drives. 

A disk pack, in its protective container, is 4 inches 
high, 14 inches in diameter, and weighs less than 10 
pounds. 

Disk.Storage Addressing 

A 6-digit sector address precedes each addressable 
100-character location in a disk pack. These numeric 
addresses are sequential throughout the pack. For ex­
ample, the addresses of the outer cylinder of the first 
pack on a system are 000000-000199. The addresses of 
the second cylinder of the same pack are 000200-
000399, and so on. The addresses of the last (inner) 
cylinder of the first pack are 019,800-019,999. When a 
1401 system uses five disk drives, the range of ad­
dresses is 000000-099,999. 

Disk Instructions 
\\Then disk-storage units are part of the IB~f 1460 Data 
Processing System, they must be controlled by special 
instructions. 

Instruction Format 

Op Code 
M/L 

A-address 
% Fx 

B-address 
xxx 

d-character 
R/W 
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Op Code 

This is always a single character that defines the basic 
operation to be performed. M represents a move oper­
ation, and L a load operation. 

A-Address 

%Fx signals that a disk operation is to be performed. 
The actual operation is determined by the digit in the 
x-position. 

B-Address 

This is the high-order position in core storage of the 
10-digit disk-control field. A data area in core storage, 
of sufficient size to contain the data being read into 
or out of disk storage, must follow the 10-digit field. 
The data area must be followed by a group-mark with 
a word-mark. 

d-Character 

This character determines whether the disk operation 
is a read or a write operation. 

IBM J 30 J Disk Storage, 
Models J J, 12, 21 f and 22 
The IBM 1301 Disk Storage, Models 11, 12, 21, and 22 
(Figure 30), provides the 1460 system with the advan­
tages of large-capacity random-access storage. As 
many as five IBM 1301 modules can be attached to a 
1460 system. Each one of the 1301 models has at least 
one module (800 addressable sectors). Model 11 is a 
master unit and contains one module. The Model 11 

Figure 30. IBM 1301 Disk Storage, Model 12 
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must be the unit attached to the 1460 system when 
only one module is required. Model 21 is a I-module 
additional unit. 

Model 12 is a master model and contains two mod­
ules, .and Model 22 is the additional unit containing 
two modules. For disk-storage capacities of over 20 
million characters, the 1301 Model 12 must be installed 
on the system when either Model 21, 22, or both are 
added. The total capacity cannot exceed five modules. 

Disk Organization 

Each 1301 module is a disk array of 20 data disks 
mounted on a rotating vertical shaft. Each disk is 
coated on both surfaces with a magnetic recording 
material. The data is recorded as magnetized spots on 
these surfaces. 

Access Assembly 

The access-assembly mechanism is a group of access 
arms arranged like the teeth of a comb. The entire 
access assembly moves horizontally between the disks 
(no vertical movement is involved) to anyone of the 
possible 250 data-track positions on each disk surface. 
These data tracks are arranged in concentric circles. 
Each of these 250 data-track positions are accessible 
for reading and writing by positioning the read-write 
heads between the disks. Two read-write heads are 
located on each access arm. When in position, one 
head services the bottom surface of the disk directly 
above it, and the other head services the top surface 
of the disk below it. 

Disk-Storage Organization 

Each one of 40 disk surfaces is divided into tracks and 
and sectors. Each disk surface contains 250 tracks, and 
each track is subdivided into 20 sectors per track. The 
capacity of a sector depends on the mode in which the 
writing is executed. Sectors written in the load mode 
contain 90 data characters. Sectors written in the move 
mode contain 100 data characters. With a 90-character 
sector, the character capacity of a 1301 disk storage 
unit is 18 million characters; with a 100-character sec­
tor, the character capacity is 20 million characters. 

If the track-record special feature is unused, the 
maximum character capacity of a 1301 storage unit is 
25.43 million characters. 

Cylinder Concept 

The multiple-head access assembly brings about a new 
concept of disk-storage record organization. The 40 



read-write heads of the access assembly are at anyone 
time located in the same relative position on each of 
the parallel records. Thus, 40 tracks in the same verti­
cal plane are available with one seek operation. This 
vertical plane can be considered a cylinder of 40 tracks 
(800 sectors) of data available for system use. Because 
each disk has 250 tracks per surface, and each track 
position is part of a separate cylinder, a 1301 disk 
array has 250 cylinders. 

No further access-assembly mechanism motion is 
needed to position the read-write heads in that cylin-

der. Instead, only electronic head switching is used to 
select the particular track in that cylinder. 

Disk-Storage Addressing 

A 6-digit sector address precedes each addressable lo­
cation in the disk-storage unit. These numeric ad­
dresses are normally sequential within track, cylinder, 
and disk module. If a system used five modules (disk 
arrays), the sector addresses continue in this sequence 
from disk array to any disk array. For more detailed 
information see IBM 1301 Disk Storage, Form A24-3157. 
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Special Features 

\ Vhen application coverage or processing conditions 
require more program flexibility and faster program 
execution, special features can be added to an IBM 

1460 Data Processing System. 
Each special feature contributes to the efficiency of 

the total system by providing one or more of these 
advantages: 
1. system compatibility between the IBM 1460 and 

other IBM data processing systems 
2. increased speed 
3. simplified programming 
4. additional system capacity 
5. simplified system organization 

Most of the special features available on Models A-F 
of the IBM 1401 are also available on the 1460 system. 
The units and the features on these units are as 
follows. 

IBM J44J Processing Unit, Model B 

Bit Test 

This feature is a BRANCH instruction that causes the 
character located at the B-address to be compared, bit 
by bit, with the d-character. If any bit in the character 
lqcated at the B-address matches any bit in the d-char­
acter, the program branches to the specified I-address 
(WM and C-bits are not compared). 

Console (1447, Model 2 or 4) Attachment 

This special feature provides for the attachment of a 
console input/output printer to the 1460 system. 

Direct Data Channel 

This special feature provides for the attachment of the 
following data processing systems through their serial 
I/O adapters: 1401-1401; 1401-1440; 1401-1460; 1440-
1440; 1440-1460; 1460-1460. 

Direct Seek 

This feature allows the 1311 access assembly to be 
positioned directly at a new setting without first re­
turning to the home position. 

Disk-Storage Controi 

This feature provides the controlling circuitry neces­
sary for the proper operation of any IBM 1311 Disk 
Storage Drives attached to the system. 
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Expanded Disk-Storage Control 

This feature provides the additional controlling cir­
cuitry necessary for the proper operation of any IBM 

1301 Disk Storage unit attached to the system. If only 
IBM 1301's are being used, both disk-storage control 
and expanded disk-storage control must be installed 
on the IBM 1441 Processing Unit. 

Expanded Print Edit 

This feature provides additional editing capacity when 
printed documents contain fields that require special 
punctuation including asterisk protection, floating dol­
lar sign, decimal control, and sign control left. 

Asterisk Protection 

In applications such as check-writing, it is often neces­
sary to have asterisks appear at the left of significant 
digits, to prevent alteration of figures and amounts. 
The asterisk-protection feature causes multiple aster­
isks to be printed as specified by an asterisk written 
at the left of the zero-suppression code in the edit 
control word. 

Floating Dollar Sign 

vVhen a control word is written with the $ at the left 
of the zero-suppression code, a dollar sign is inserted 
in the position at the left of the first significant digit in 
a printed amount field. By using this method of punc­
tuation, amount fields used in records, such as checks 
and bills, cannot be easily altered because there is no 
space between the dollar sign and the first significant 
digit. 

Sign Control Left 

\Vhenever CR or minus symbols must be printed at the 
left of a negative field, the sign-control-left feature is 
used. The appropriate negative sign is written in the 
high-order position of the control word. The sign of 
the field being edited is examined, and the CR or 
minllS sign is inserted \T,thene\Ter the amount is nega-
tive. 

Decimal Contiol 
rrL! .. £~~L ___ ~ ~_ .. ___ ~ .. LL~L ..l~~!_~l __ !_L .. __ !_L __ 1 __ 
.l111~ It::dlUlt:: t::ll~Ult::~ 11ldl Ut::L:lllldl J!Vllll~ J!l III l Villy 

when there are significant digits in the field being 
edited. 



Indexing and Store Address Register 

Indexing 

In 1460 programming, many problems require that 
the same operations be performed repetitively with a 
change only in the A- or B-address. Modifying these 
addresses each time a repetitive operation is performed 
requires several program steps, plus additional storage 
locations which must be set aside for this use. 

Three index locations are provided in the IBM 1441 
Processing Unit, Model B, to modify addresses auto­
matically. This means that fewer instructions are 
needed, which, in turn, means that additional storage 
space is made available. This provides for faster exe­
cution of a program, and an over-all simplification of 
programming effort. 

Store Address Register 

This feature makes it possible to store the contents of 
the A- and B-address registers after any operation. It is 
particularly useful when fields or records of variable 
length are being processed, or when a method of link­
ing a main routine with a subroutine is desired. For 
example, the address of the next sequential instruction 
is stored in the B-address register after a program 
branch to the I -address occurs. If the first instruction 
of the subroutine stores the contents of the B-address 
regis ted in the last step of the subroutine (uncondi­
tional branch instruction), the program will branch 
back to the next instruction in the main routine after 
the subroutine has been executed. 

Multiply-Divide 

The multiply-divide special feature greatly increases 
processing speed and conserves storage space in cases 
where applications require a significant amount of 
calculating. 

Scan Disk 

Scan disk provides an automatic rapid search of 1311 
and/or 1301 (Models 11, 12, 21, 22) disk information 
for a specific identifier or condition within the data 
itself. 

Seek Overlap Adapter 

This feature is required when the seek overlap feature 
is installed on the IBM 1311 Disk Storage Drives at­
tached to a 1460 system. This feature provides some 
of the circuitry necessary for proper operation of the 
seek-overlap feature. 

Serial Input/Output Adapter 

This special feature is required to attach these compo­
nents to a 1460 system: 

IBM 1009 Data Transmission Unit, Model 1 
IBM 1011 Paper-Tape Reader, Model 1 
IBM 1012 Tape Punch, Modell 
IBM 1412 Magnetic Character Reader, Modell 
IBM 1418 Optical Character Reader, Model 1 or 2 
IBM 1419 Magnetic Character Reader, Modell 
IBM 1428 Alphanumeric Optical Reader, Modell or 2 
Direct Data Channel 

The same adapter accommodates the eight units, but 
only one can be attached at a time. 

Track Record 

This feature provides the ability to write and read one 
record per track under the control of the program. The 
1311 track is comprised of one sector address in 7 -bit 
mode plus 2,980 seven-bit characters (move mode) or 
2,682 eight-bit characters (load mode). The 1301 
track is comprised of one sector address in 7 -bit mode 
plus 2,543 seven-bit characters (move mode) or 2,261 
eight-bit characters (load mode). 

Transmission Control Unit Attachment 

This feature is required when the IBM 1448 Transmis­
sion Control Unit is attached to the IBM 1441 Process­
ing Unit. 

Translate 

The translate special feature provides the data proc­
essing system with the capability of fast, flexible trans­
lation of codes to and from the code of the system. 

This feature uses stored-program instructions to ini­
tiate the code translation and subsequent record move­
ment. One translate instruction translates a complete 
record, moving left to right as it replaces each record 
character with a character from a translate table in 
core storage until a group-mark with a word-mark is 
detected in the field being translated. 

IBM 1461 Input/Output Control, Models 1, 2, 3 

Adapter, 51-Column Feed 

This feature is required when the 51-column inter­
changeable read feed special feature is installed on the 
IBM 1402 Card Read-Punch, :Model 3, and it provides 
the controlling circuitry necessary for the proper op­
eration of the interchangeable read feed. 

Binary Transfer 
This feature makes it possible to process cards and 
magnetic-tape data recorded in column-binary form. 
This provides compatibility between the IBM 1460 and 
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IBM scientific data processing systems, such as the ffiM 

704, ffiM 709, and the ffiM 7090. 
Auxiliary operations that can be performed for large­

scale binary systems are: 

1. Card-to-tape 
2. Tape-to-card 
3. Card-to-card 
4. Tape-to-tape 
5. Card-to-printer 
6. Tape-to-printer 
7. Tape sorting, editing, and merging 
8. File maintenance. 

Compressed Tape (Models 2 and 3) 

\Vith this special feature, the 1460 can read com­
pressed tape prepared by the IBM 7070, and it can 
expand it within storage to enable the 1460 stored 
program to process it. A compressed tape record is 
written by the 7070 by means of the WRITE-WITH-ZERO­

ELIMINATION instruction. With this operation, as many 
as five high-order zeros from each numeric word in 
storage are not recorded on tape, thus saving tape 
capacity and read-write time (alphabetic data is not 
compressed) . 

Numerical Print Control 

This feature is required when the numerical print 
special feature is installed on the ffiM 1403 Printer, 
Model 2, and it provides checking circuitry necessary 
for proper operation of the numerical print feature. 

Print Storage 

This feature provides 132 non-addressable extra posi­
tions of core storage that are used as temporary storage 
for data to be printed, and releases nearly all of the 
normal interlock during print time. After the transfer 
to print storage is complete, the 1460 is free to per­
form other operations because actual printing involves 
only the print storage area and the ffiM 1403 Printer, 
Model 2. Thus, available processing time is greatly in­
creased for applications characterized by high printing 
requirements. 

Printer Adapter - 1403, Model 3 

This feature provides the circuitry necessary for at­
taching and controlling an ffiM 1403 Printer, Modei 3, 
on a 1460 system. 

Printer Controi Adapter - Second Printer 

This feature provides the circuitry necessary to attach 
the first ffiM 1462 Printer Control Unit and its asso­
ciated 1403 Printer to the 1460 system. 
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Processing Overlap 

By permitting the 1460 system to process data while 
conducting input or output operations, this feature 
provides full use of high-speed processing and input! 
output capabilities. With this feature, the system con­
tinues to compute, while the I/O unit prepares to send 
or receive data and continues to compute between 
character transfers. 

Actually, processing is interrupted so that input or 
output cycles can be taken. A character can be read, 
written, punched, transmitted, or received between 
processing cycles. Thus, job time is reduced through 
increased efficiency. The time saved varies only with 
the specific application, but also with the input/output 
requirements of the program. 

The input/output units that can make use of this 
feature are: 
1. ffiM 729-II Magnetic Tape Unit 
2. IBM 1011 Paper Tape Reader, Modell 
3. IBM 1402 Card Read-Punch, Model 3 
4. IBM 1419 Magnetic Character Reader, :Model 1 
5. IBM 7330 Magnetic Tape Unit. 

NOTE: When an IBM 1448 Transmission Control Unit is in­
stalled on the system and the unit is being used, the processing 
overlap feature cannot be employed. 

Punch-Feed Read Control 

This feature is required when the punch-feed-read 
special feature is installed on the ffiM 1402 Card-Read­
Punch, Model 3, and it provides the controlling cir­
cuitry necessary for proper operation of the punch­
feed read feature. 

Read-Punch Release 

During reading and punching operations in a standard 
1450, there is a 21-millisecond read-start-time inter­
lock, and a 37 -millisecond punch-start-time interlock, 
during each complete read or punch cycle. The read­
punch-release feature provides two operation codes 
that are used to release the read and punch start time 
interlocks, and make extra time available for process­
ing during read and punch cycles. 

Selective-Tape-Listing Control 

This feature is required when the selective-tape- list­
ing special feature is installed on the ffiM 1403 Printer, 
Models 2 or 3, and it provides the controlling circuitry 
necessary for proper operation of the selective-tape­
listing feature. 

iape Atiachmeni/intermix (Model 2 Only) 

This feature makes it possible to have up to six IBM: 

729-II, or 729-IV, or 729-V, or 729-VI, or 7330 Mag­
netic Tape Units connected to the same 1460 system. 



IBM 1447 Console, Models " 2, or 4 
Modell has a control section with power and oper­
ator controls. An indicator panel shows the status and 
contents of the various machine registers and storage 
controls. 

A Model 2 is a Modell with the inquiry printer and 
keyboard added to combine the functions of a console 
and an inquiry station. 

A Model 4 is a Modell with the inquiry printer, 
keyboard, and keys and lights for the control of an 
IBM 144B Transmission Control Unit combined to 
function as a console, an inquiry station, and control 
for the 144B. 

The features for altering the Model 1 to a Model 2 
or 4 can be attached or removed whichever the case 
may be. 

Attachment, 1051 Model 1 
This feature provides the circuitry necessary for at­
taching an IBM 1051 Control Unit, Modell, to the IBM 

1447 Console. 

Buffer Feature 

This feature provides a 210-character buHer for the 
inquiry channel. 

Pin-Feed Platen 

A pin-feed platen is available for the 1447 in a choice 
of nine widths. The pin-to-pin widths are: 6, 71h, B, 9, 
10, 10~, 1114, 1 Ph, and 131h inches. The maximum 
printing line for the 131k-inch platen is 126 characters 
(10 characters per inch). 

Remote Terminal Attachment 

This feature provides the circuitry for attaching up to 
twenty-four 1050 systems via a single half-duplex line 
from the locally-installed IBM 1051 Control Unit, 
Modell. 

Sense Switches 

Six sense switches can be included on the IBM 1447 
Console. The manual toggle switches that control them 

Punches 

are located on the console. Switch A is used to control 
last-card operations. Six additional sense switches (B, 
C, D, E. F, and G) are used for external control over 
the course of the stored program. 

IBM 1402 Card Read-Punch, Model 3 

51-Column Interchangeable Read Feed 

The interchangeable 51-column read feed (including 
file feed) permits feeding either 51-column cards or 
standard BO-column cards in the read feed of the IBM 

1402 Card Read-Punch, Model 3. 

The 51-column card is commonly used for charge 
sales slips, postal money-order forms, installment pay­
ments, inventory cards, and many other applications. 

U sing an jnterchangeable feed allows direct entry 
to the data processing system from the stub card. This 
eliminates the need for reproducing 51-column cards 
into standard BO-column cards. 

Punch-Feed Read 

This special feature provides the ability to punch out­
put data into the same card from which the input data 
was read. The punch feed in the IBM 1402 Card Read­
Punch, Model 3, is modified by adding a set of BO 
reading brushes one station ahead of the punch sta­
tion (Figure 31). The card at the punch-feed read 
station is read while the card ahead of it is being 
punched. The information read from the punch-feed 
read brushes enters into 1441 core-storage addresses 
001-0BO in the same manner as information read in 
the read feed. A validity and a columnar hole-count 
check is made on each column that is read from the 
punch-feed read brushes. 

The punching operation for punch-feed read is the 
same as in the basic 1460 (storage positions 101-lBO). 
A hole-count check is also made at the punch check 
brushes. 

Punch Feed Punch Read Read 
Punch ~ 

I ~~pper I Read Check Check I Hopp~r J 
~ .n . ~ ReadA.l-

- Select Select F?? I ~ ~ Stacker Stacker '- E 
- - - -----N~'m.aIUUUUU=m:I--- - -

Punc~ Read 

NP 4 8/2 NR 

Figure 31. Punch-Feed-Read Schematic 
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IBM J 403 Printer 

Auxiliary-Ribbon-Feeding Feature (Model 2) 

The auxiliary-rib bon-feeding feature is recommended 
for satisfactory utilization of polyester film ribbon and 
can also be used for conventional fabric ribbons. This 
feature and the polyester film ribbon are recom­
mended when the IBM 1403 is used to prepare paper 
documents heavier than 24-pound stock for optical­
character recognition on the IBM 1418 Optical Charac­
ter Reader or IBM 1428 Alphameric Optical Reader. 

Interchangeable-Chain-Cartridge Adapter (Model 2) 

Many scientific and commercial applications require 
distinctive type styles for particular printing jobs. This 
special feature for the IBM 1403 Printer, 1tlodel 2, 
allows chain cartridges to be interchanged. 

With this feature, an operator can insert an inter­
changeable chain cartridge with a different type font, 
type style, or special character arrangement. 

Numerical-Print Feature (Model 2) 

This special feature for the IBM 1403 Printer, Model 2, 
is designed for those businesses with certain 1401 
applications that require no alphabetic printing. With 
this feature, the time required to produce numeric 
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reports can be reduced by as much as fifty per cent. 
By changing the chain cartridge in the 1403, Model 

2, the system's user can switch from the alphameric 
to the numeric mode. The numeric chain is composed 
of 15 character sets, with 16 characters (0 through 
9 $ . , ~ - D) in each set. In the numeric mode, the 
1403 can print 1,285 lines per minute - more than 
twice as fast as in the alphameric mode. 

Selective-Tape-Listing Feature (Models 2 and 3) 

This special feature increases the use of the IBM 1403 
Printer, Models 2 and 3, in applications (primarily 
banking) requiring adding-machine tape listings. Com­
binations up to eight 1 %-inch tapes or four 31fI6-inch 
( double-width) tapes can be accommodated on the 
1403. The permanently-mounted tape-advancing me­
chanism does not interfere with normal form-feeding 
operations. 

IBM J 3 J J Disk Storage Drive 

Seek-Overlap Feature 

This special feature provides the 1460 with the ability 
to overlap a 1311 read or write operation with seek 
operations on the other attached disk-storage drives. 



Other Input I Output Units for the IBM 1460 System 

The attachment of other units expands the capabili­
ties of the IB~1 1460 Data Processing System. TELE­

PROCESSIXC:1D units speed direct communication be­
tween installations. Banking equipment permits rapid 
introduction of data directly from source documents. 
Other units make the 1460 more productive by increas­
ing input or output speeds, expanding capabilities, or 
hy simplifying manual chores. 

For detailed information on these units, see the ap­
propriate publications listed in IB~f 1401/1460 Bibli­
ography, Form A24-1495. 

IBM 1009 Data Transmission Unit 
The 1009 (Figure 32) permits high-speed 2-way com­
munication between two IB~1 1460 Data Processing 
Systems, between a 1460 and an IB~f 7701 Magnetic 
Tape Transmission Terminal, between a 1460 and an 
IB~1 7702 :Magnetic Tape Transmission Terminal, or 
hetween a 1460 and an IB~1 1013 Card Transmission 
Terminal. 

\Vith this unit, a 1460 system can transmit at speeds 
up to 300 characters per second over toll or leased 
communications-company lines. This information can 
be sent short distances between local plants, or long 
distances across the country - all under stored-pro­
gram control. 

Figure 32. IBM 1009 Data Transmission Unit 

IBM lOll Paper Tape Reader 
Many decentralized accounting procedures require 
that source data be sent from remote locations to a 
central data processing location. Because of its utility 
and economy, punched paper tape is an ideal medium 
for data transmission. 

The IB~1 1011 Paper Tape Reader (Figure 33) per­
mits the 1460 to accept, as input, data punched in 
either 5-track or 8-track paper tape. 

IBM 1012 Tape Punch 
In many applications, punched tape is used to send 
processed data from a 1460 installation. The IBM 1012 

Figure 33. IBM 1011 Paper Tape Reader 
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Figure 34. IBM 1012 Tape Punch 

Tape Punch (Figure 34) provides the 1460 with the 
ability to transfer data directly from core storage to 
either 5-, 6-, 7-, or 8-track paper tape or to :My!ar~ 
tape. 

IBM 1412 and 1419 Magnetic 
Character Readers 
When they are attached to a 1460 system, the 1412 
or 1419 (Figure 35) permit fast and direct entry of 
banking transactions into core storage. Data, in the 
form of magnetically inscribed characters, is read 
from documents and transferred into core storage for 
processing. During this time, the documents are se­
lected into stackers specified by the 1460 stored pro­
gram. 

IBM 1418 Optical Character Reader 
Numeric data on printed card or paper documents 
can be read optically into 1460 core storage with the 

~Trademark of E. l. du Pont de Nemours Company, Inc. 
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Figure 35. IBM 1419 Magnetic Character Reader 

IB:\I 1418 Optical Character Reader. Modell, with 
three stackers, can select the documents according to 
class, or general category; :Model 2 (Figure 36), with 
thirteen stackers, in addition to sorting by class, can 
sort each document numerically. YIodel 3, which is 
similar in appearance and operation to the :Model 1, 
has a broader range of document-handling capabili­
ties. The Nlodel 3 is particularly adaptable to cash­
accollnting applications where a small stub is cus­
tomarily returned with a payment. 

In many instances, because of its ability to read 
characters directly from a document, the 1418 elimi­
nates other preparation of data for use in the system. 
1 t allows all functions necessary for processing data, 
from the source document to the final report, to be 
performed in one operation. 

Figure 36. nnI 1418 Optical Character Reader, Model 2 



ISM J 428 Alphameric Optical Reader 
The IB~I 1428 (Figure 37) can be connected, through 
a serial input/output adapter, to an IB~I 1460 system. 
'\Then connected to a 1460, the 1428 supplies high­
speed alphameric input to the data processing system 
from printed documents of various sizes. Thus, the 
1428 provides for direct entry into the 1460 system of 
data from such documents as insurance premium no­
tices, charge sales invoices, operations and route slips, 
payroll and dividend checks, and mail orders. 

The IBM 1428, :Modell, is equipped with three 
sorter pockets. The Model 2 is equipped with 13 
pockets. The Model 3, which is similar to the Modell 
in appearance and operation, can handle documents of 
a broader size range. It is particularly adaptable to 
handling small stub-size documents such as those 
returned with a payment in many cash-accounting ap­
plications. The IBM 1428, Model 2, can also be used 
off-line as an optical sorter. 

Figure 37. IBM 1428 Alphameric Optical Reader, Model 2 

ISM J 448 Transmission Control Unit 
The IBM 1448 Transmission Control Unit (Figure 38) 
is used to control data transfers between the IB~f 357 
and 1030 Data Collection Systems and/or IB~f 1050 
and 1060 Data Communication Systems and an IB~f 
1460 Data Processing System. 

Figure 38. IBM 1448 Transmission Control Unit 
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IBM 1460 Programs and Programming Systems 

This section contains a description of the generalized 
programs and automatic programming systems that 
IBM provides users of the IBM 1460 Data Processing 
Systems. 

It should be noted that most of the programs are 
1401 programs. However, they are all applicable for 
use with the IBM 1460 system, except for portions of 
the programs that utilize the IBM RAMAC® 1405. 

Consideration should be given to the type of system 
and configuration the user is interested in when read­
ing the descriptions in this publication, the abstracts, 
or the actual program publications. For example, if 
reference is made to the IB~f 1401 Processing Unit, 
and the reader has an IBM 1460 system, he should con­
sider this reference to mean the processing unit with 
his particular system configuration. 

Figure 39 gives the minimum 1460 system require­
ments for the various programs. 

Symbolic Programs 

The 1401 Symbolic Programming System (SPS) and 
1401 Autocoder are the basic symbolic programming 
aids for IB)'f 1401 Data Processing Systems. Each con­
sists of a set of language specifications and a processor 
program. The language is used to write the source pro­
gram, and the processor program translates the sym­
bolic language program (the source program) into the 
actual machine language program (object program). 

Symbolic Languages 

Both the Autocoder and SPS languages permit the pro­
grammer to define areas, write instructions, and exer­
cise some control over the execution of the processor 
program by writing symbolic statements. These state­
ments are written using mnemonic operation codes 
and the symbolic names with which the programmer 
names data, instructions, and work area. For example, 
a symbolic instruction to add the data in a field called 
WHTAX to the data in a field called TOTDED would 
be written A vVHTAX TOTDED in symbolic lan­
guage. 

Area Definition (Declarative Operations) 

The area-definition entries are used to assign sections 
of storage for fixed data (constants) that will be needed 
during processing, to set aside work areas, and to as-
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sign symbolic names to data and devices used in the 
program. Area-definition statements are examined by 
the processor program during assembly of the object 
program. Some produce constants (cards that are 
loaded with the object program), but none produce 
instructions to be executed in the object program. 

Instruction (Imperative Operations) 

The instruction entries state symbolically the proce­
dure to be taken during execution of the object pro­
gram. They are actual commands to the object ma­
chine such as ADD, SUBTRACT, READ, and PUNCH. 

Processor Control Operations 

These are special instructions given by the program­
mer to the processor program. They exercise such con­
trol as: where to begin assigning storage for the object 
program where the program ends, and how much 
storage is available in the object machine. Processor 
control statements are never executed as instructions 
in the object program. They are used only during 
object-program assembly. 

Symbolic Programming System (SPS) 

The SPS is essentially a one-for-one coding system in 
which one symbolic statement is written for each in­
struction 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 stor­
age. SPS-2 can assemble programs for any 1401 sys­
tem (1,400 to 16,000 positions of core storage), but 
must assemble the program 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, Form 
X24-1152. This coding sheet is designed for fixed-form 
coding. (A special area is reserved for each item to 
be contained in an SPS statement.) 

Autocoder 

The 1401 Autocoder is a more powerful symbolic pro­
gramming system for the IBM 1401 Data Processing 
System. This system provides a macro facility that per­
mits the user to call out standard sets of instructions 



Minimum Minimum 1402 1311 
Storage Tape Card Read 1403 Disk Additional 

Program Name Capacity Units Punch Printer Storage Features 

SPS-I 8000 -- x x -- --

SPS-2 8000 -- x x -- --
Autocoder 8000 4 x x -- Indexing & Store 

Address Registors 

Autocoder (1311) 8000 -- x x x --
Input/Output Control 8000 4 x x -- Indexing & Store 

System Address Registers 

Input/Output Control 8000 -- x x x --
System (1311) 

FORTRAN 8000 -- x -- Indexing & Store 
Address Registors 
Multiply - Divide 

I 
I I 

I COBOL 4K 8000 4 x x -- Indexing & Store 
Address Registors 
Sense Switches 
Multiply - Divide* 

COBOL 12-16K version 1200 4 x x -- Indexing & S,tore 
Address Registors 
Sense Switches 
Multiply - Divide 

Report Program 8000 -- x -- -- 1403, tv\agnetic Tape and 1311 
Generator as required by application. 1403 

required for assembly phase. 

FARGO 8000 -- x x -- --

Sort 1 8000 4 x x -- --

Sort 2 8000 4 x x -- Indexing & Store 
Address Registers 

Sort 6 8000 -- x x x tv\agnetic tape unit if required by 
application. 

Merge 2 8000 3 x x -- Indexing & Store 
Address Registors 

File Organization 8000 -- x x x --
System (1311) 

Card Utility Programs 8000 -- x x -- --
Tape Utility Program 8000 1 x x -- Bit Test (optiona I) 

Binary Transfer (optional) 

Multiply Tape Utility 8000 1 x x -- Indexing & Store 
Address Registors 
Bit Test (optional) 
Binary Transfer (optional) 
Read Punch Release 

I 

Sense Switches 

Disk Utility Programs 8000 -- x x x --
(1311) 

1009 Utility Program 8000 l-or-x -- -- ClnA (1""0\ oJ''''''''''' \IVV7J 

I 
Sense Switches 

Auto Test 8000 1 I x x -- Indexing & Store 
Address Registors 

i 

Sense Switches 

I 
1460-1448 10CS 8000 -- I x x x I Indexing & Store 

I I Address Registers 

1 
1448 Transmission 
Control Unit 

1401/1440/1460 8000 -- x x x Indexing & Store 
Address Registors 
SIOA, DDC 

* If required by source program usage 

Figure 39. Minimum System Requirements 
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(routines) from a library stored on magnetic tape. It 
also permits him to code literals (actual data to be 
operated on during processing) directly in the instruc­
tions that use them, thus simplifying the area-defini­
tion part of the source program. 

The 1401 Autocoder system can be used to assemble 
programs for all IBM 1401 Data Processing Systems 
except 1401/1311 systems. 

An Autocoder source program, like SPS, is written 
on a special coding sheet. Autocoder statements, how­
ever, are written in free-form. (The operand fields are 
not divided into special areas as they are in SPS.) 

Autocoder for IBM 1401/1311 

This program can be used to assemble programs for 
all IBM 1401 Data Processing Systems equipped with 
IBM 1311 disk storage. The program is similar in func­
tion to the 1401 Autocoder program. The library rou­
tines of 1401/1311 Autocoder are stored in disk stor­
age, however, rather than on magnetic tape. The 
machine-language object program produced as output 
can be contained either in punched cards or on mag­
netic disks. 

IBM 1440 Autocoder - IBM 1401 Processor 
Programming System 

This 1401 program produces a 1440 machine-language 
program. The input to the 1401 is an IBM 1440 sym­
bolic source program, consisting of 1440 Autocoder­
language statements. Thus, IBM 1440 programs can be 
assembled on a 1401 system. 

Common Business-Oriented Language (Cobol) 

This programming system permits programmers to use 
terms related to the problem to be solved rather than 
to the machine and machine language used to solve 
the problem. Thus, the language is common to all pro­
grammers regardless of the system. The 1401 Cobol 
processor takes the Cobol statements punched in cards 
from a Cobol Program Sheet and translates the state­
ments into Autocoder language. The 1401 Autocoder 
processor translates Cobol output into actual machine 
language. 

Two Cobol programs are available. They are 1401 
Cobol 4K and 1401 Cobol (12K-16K). Both programs 

with as many as 16,000 core-storage position. In addi­
tion to different minimum machine requirements (see 
Figure 39) for these programs, there are other minor 
differences. The 4K Cobol program offers some ad­
vantages over 12K-16K Cobol in improved diagnostics, 
greater efficiency of object programs, and more ex­
tensive implementation of the Cobol language. 
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Fortran 

The 1401 Fortran (Formula Translation) is an auto­
matic coding system for the IBM 1401. Fortran lan­
guage, which is applicable to most other IBM data 
processing systems as well as the 1401, enables the 
user to express problems in a symbolic source lan­
guage similar to the language of mathematics. This 
similarity allows users of the 1401 to prepare their 
problems for the computer, even though the users may 
not be trained as programmers. Fortran is designed 
primarily for use in scientific and technical fields 
where most problems are stated in mathematical form. 

Using as input source programs written in Fortran 
language, the Fortran program (processor) produces 
object programs in IBM 1401 machine language. The 
user has the option of executing the object program 
immediately or punching it into cards for future use. 

A 1401 user with a magnetic-tape unit can take ad­
vantage of the faster tape-reading operation. He does 
this by using the option provided by Fortran to gen­
erate a Fortran processor on magnetic tape. 

Report Program Generator (RPG) 

The RPG is a special program designed to create 
report-writing object programs from report specifica­
tions 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 
functions as printing various kinds of lines (heading 
lines, detail lines, total lines initiated by control-field 
changes, and offset total lines); crossfooting; and sum­
mary punching. Exception records can be produced 
with the reports. 

Report Program Generator for IBM 1401/1311 

The RPG for IBM 1401/1311 systems creates report 
programs with a minimum of time and effort. The 
user writes a set of specifications stating the charac­
teristics of the input data from which the report is to 
be made and the characteristics of the desired report. 
These specifications are punched into card~, which 
become input to the RPG. The specifications are proc­
essed and a report program in symbolic language is 
generated. This symbolic program becomes input to 
the IBM 1401/1311 Autocoder processor, which pro-



duces the report program in machine 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. 

1401 Automatic Report Generating 
Operation (Fargo) 

This report generating program is designed to yield 
printed n;ports according to the user's specifications as 
recorded on Fargo coding sheets (Phases 1, 2, 3, and 
4) and punched in control cards. Detail data cards to 
be processed follow directly behind the combined 
Fargo program decks and control cards without inter­
mediate operations. Report processing begins imme­
diately after loading the program. 

This programming system is designed primarily for 
IBM 1401 card systems having a minimum of 4,000 
positions of core storage. 

Input/Output Control System (lOCS) 

The 1401 laCS eliminates the need for detailed pro­
gramming of standard input and output operations. 
It is included as part of the 1401 Autocoder system, 
and provides additional control, record-:definition state­
ments, and macro instructions. With these entries, the 
user can specify the input and output devices and the 
contents of file records. The library routines for read­
ing and writing, blocking and deblocking, file label­
ing, and error checking are furnished as part of the 
Autocoder processor and can be extracted by using 
the IOCS macro instructions. 

The Autocoder processor tailors the laCS routines 
to fit the particular requirements, specified by the pro­
grammer, for each job. The Autocoder processor pro­
duces the minimum number of instructions needed b)T 

interpreting the detailed information the programmer 
supplies in the control entries. 

Although laCS is used primarily for magnetic-tape 
files, laCS macro instructions can also be used for 
unit-record files (input and output files) from, and to, 
the IBM 1402 Card Read-Punch and the IBM 1403 
Printer. 

Input/Output Control System (10-':5) 
for IBM 1401/1311 

Like the 1401 laCS program, the 1401/1311 laCS 
program eliminates detailed user programming of in­
put/output operations. In addition to the types of files 
for which 1401 laCS is applicable (that is, card, 

printer, and magnetic-tape files), 1401/1311 laCS can 
also be used for IBM 1311 disk-storage files. 

Direct-Data-Channel Input/Output Control 
System (DOC 10CS) for IBM 1401/1440/1460 

Direct transfer of data between a 1401 system and a 
1440, a 1460, or another 1401 system can be accom­
plished by using the direct data channel feature. 
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, 
and (3) the processing of data from multiple remote 
terminals. 

The 1401/1440/1460 DDC laCS program provides 
concise, efficient, pretested routines to perform these 
functions: program detection of read request or write 
request by either of the two interconnected systems, 
error detection and correction, system-to-system read­
write, output scheduling, coordination with other 
laCS programs, and scheduling of the user's DDC 
(direct data channel) routine for each system. 

Input/Output Control System for IBM 1460-1448 

IOCS for the IBM 1460-1448 supplements Autocoder 
for the IBM 1401 and IOCS for the IBM 1401. Addi­
tional macro instructions and descriptive entries are 
provided that allow the IBM 1460 to be used with the 
IBM 1448 and a maximum of 40 low-speed, half-duplex, 
multipoint transmission lines. 

laCS for the 1460-1448 is assembled on a 1460 
system, using Autocoder for the IBM 1401-1311. Ma­
chine requirements for running an object program 
depend upon over-all system configuration. If a sec­
ond system, connected by direct data channel to the 
1460, is used many of the functions of the 1460 can 
be performed by the other system. Processing in the 
1460 can then be confined to control of the 1448. 
Otherwise, core-storage and I/O requirements for the 
1460 are determined by both the 1448 and over-all 
program needs. 

Card-System Programs 
IBM provides a number of utility programs, subrou­
tines, and program error-detection aids for user of 
IBM 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. 
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Card Loader 

This program enables the user to load instructions and 
constants into the machine prior to loading and run­
ning 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 
carel 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 in­
formation from an input program deck, the format of 
which conforms to that specified for the card-loader 
program. Any combination of these three operations 
can be performed simultaneously by the punch-list­
sequence-check program. 

Subroutines 

Multiply-I 

This subroutine multiplies two numbers, each having 
a maximum of ten digits. A maximum of 20 digits 
and a sign can be obtained as a product. The impor­
tant 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 storage space. 

Divide 

This subroutine uses repetitive suhtraction to perform 
division. The length of the divisor, dividend, and quo­
tient may range from 1 to 20 digits. 
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Dozens-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 HaUs 

This program inserts halt instructions in an object pro­
gram at specified places to permit manual 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 con­
tents of storage between specified limits. This print 
area can be specified only once for the object program. 

Insert Linkages to Selective Print Storage 

This program performs the same function as the pre­
ceding 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 object program those 
linkages previously inserted to aid in detecting pro­
gram errors. 

Disk Utility Programs (IBM J 3 J J) 
Nine disk utility programs assist users of the mM 1401 
equipped with IBM 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 
labels, print labels, and punch labels in the RDLIN­
card format. The RDLIN card contains the label in-



formation in the format required by the label-check­
ing routines of IBM 1401 programs that process IBM 

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 refer­
enced to any disk drive, or wirte 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. 

T ape-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 
on a second drive, or to another area of the same pack. 
\Vhen 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 \vritten 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 IBM 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. 

Tape System Utility Programs 
The four utility programs for IBM 1401 tape systems 
perform functions otherwise handled by off-line IBM 

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 
blocked 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. 

T ape-te-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 ca­
pabilities, unavailable in auxiliary or off-line equip­
ment: input tape records can be blocked; variable­
length tape records can be accommodated; output 
records can consist of more than one card; input fields 
can be selected for output in specified card fields; an 
exception procedure enables certain input records to 
be bypassed, printed, stacker-selected, or printed and 
punched; input records can be sequence-checked prior 
to output. 

T ape-te-Printer 

This program prints single or blocked variable-length 
input records. It also has the following capabilities, 
unavailable in auxiliary or orr-line equipment: multi­
ple-file printing and selective-file printing; input fields 
can be selected for printing and can have editing and 
zero suppression; an exception procedure enables in­
put records to be bypassed or treated in a manner dif­
fering from ordinary routine; various types of forms­
control spacing can be specified; input records can be 
sequence-checked prior to printing. 
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Multiple Utility Program 

This program permits anyone, two, or all three of the 
tape utility programs (card-to-tape, tape-to-card, and 
tape-to-printer) to be executed concurrently. Opera­
tion 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. 

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 pro­
gram written 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 IBM 1012 functions pertaining to 5-
or 8-track tape: tape punching, error checking, auto­
matic error correction, end-of-record processing, and 
end-of-reel processing. The routines, as written, are 
to be incorporated in the Autocoder system library 
and can be inserted in any program assembled by 
Autocoder. Two macro instructions (PTAPE and 
CT APE), when used in the symbolic source program, 
cause the 1401 Autocoder or the 1401/1311 Autocoder 
processor to insert the appropriate routines in the 
user's object program. 

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 IBM 1401 Data Processing System communicating 
(by means of an IBM 1009 Data Transmission Unit and 
communications-company Hne facilities) with another 
1401-1009 installation, an IBM 1410-1009 installation, 
or an IBM 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. 

Sort-1 

Sort-l is a generalized. 2-way-merge sorting program 
for IBM 1401 systems with a minimum of 4,000 core­
storage postions 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 
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records. The control data of each record can be located 
jn 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 rec-
01 ds 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 out­
put. 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 con­
trol cards. If a fifth tape is not provided, this informa­
tion is punched into cards. 

Sort-2 and Merge-2 

Sort-2 and Merge-2 are generalized programs that 
utilize increased storage capacity and the advanced­
program'ming features to provide faster tape sorting 
and merging on the IBM 1401 tape systems with a mini­
mum of 8,000 core-storage positions. 

Sort-2 and Merge-2 are two separate programs. Sort-
2 sorts fixed-length tape records (either single or 
blocked) using either 2- or 3-way merging, depending 
upon whether four or six magnetic tape units "are 
available. The increased number of storage positions 
enables Sort-2 to accommodate longer tape records 
and to perform sorting and merging faster than Sort-I. 

Merge-2 combines tape files that have been sorted 
by the Sort-2 program. Sort-2 and NIerge-2 can be 
used with each other, or they can be used as inde­
pendent programs. 

Sort-6 

Sort-6 consists of a set of generalized sorting routines. 
They are incorporated in the 1401/1311 Autocoder 
system library. The user supplies to the 1401/1311 
Autocoder processor a description of the kind of sort 
program 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 
(bv using the appropriate control cards) to suit his 
pa;ticula; input file ;nd to specify certain processing 
options. Sort-6 provides automatic input and output 
label-checking options. The program operates on IBM 

1401 systems equipped with an IBM 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 
magnetic tape or in disk storage, in either ascending 
or descending sequence. 

Sort-7 and Merge-7 

Sort-7 and Merge-7 are generalized programs that sort 
and merge magnetic-tape £Ies. The programs provide 
automatic label-checking operations for IB"M 1401 stan­
dard 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 vari­
able-length records that are blocked or unblocked. The 
last phase of Sort-7 produces a single sequential £Ie. 

Merge-7, a single-pass program, can combine as 
many as five tape £Ies into a single sequential-tape £Ie. 
lt can also sequence-check or reblock a single tape £Ie. 

Sort-7 and Merge-7, although they are separate pro­
grams, can be used to complement each other. Thus, 
each reel of a £Ie can be sorted by Sort-7, and the re­
sulting sorted reels can be merged by Merge-7. 

File-Organization Programs (IBM 1311) 

Two sets of disk £Ie organization programs are pro­
vided to aid users in establishing and maintaining their 
data £Ies in IBM 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 IBM 1401-1311 Autocoder pro­
gram, using the £Ie-organization routines, generates 
a file-organization object program that is appropriate 
for the application. 

One set of £Ie-organization routines is designed for 
random £Ies, 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 

Autotest 

Autotest is a testing program that allows a user to 
make maximum use of machine time while testing 
Autocoder, SPS, and Fargo programs. Autotest pro­
vides the ability to stack programs, and to produce 
complete operating instructions and a core storage 
print-out for every object program. 

In addition to these functions, the user may select 
any combination of the optional features provided by 
Autotest to obtain an efficient and thoroughly doc­
umented test of all object programs. These optional 
features include: 

1. a tape £Ie generator 
2. a RAMAC® (1405) £Ie generator (not applicable for 

1460 operation) 
3. a RAMAC (1405) £Ie trace routine (not applicable 

for 1460 operation) 
4. Automatic patching - the ability to automatically 

patch the object program without reassembling or 
manually calculating patching addresses. 

5. a snapshot feature that prints out the contents of 
a selected area of core storage following the execu­
tion of any instruction in the program being tested. 

6. a listing, identified by program, can be obtained 
for all output cards. 
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