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INTRODUCTION

§ OILl.

The IBM 1620 Model 1 is a solid-state desk size computer oriented toward scientific
applications. The basic system consists of the 1620 Model 1 Central Processing Unit and
Console, and the Input/Output Console Typewriter, used for input with hard copy and for out-
put. Typewriter output occurs at about ten characters per second. This minimum configura-
tion, including core storage of 20,000 decimal digits, rents for $1, 375 per month.

The processor performs the two-address instructions sequentially. Data processing
is performed serially by digit on variable length decimal fields; no input-output radix conver-
sion is required. Alphameric data may be input and output; each alphameric character is
stored internally as a pair of decimal digits. Instructions are fixed in length at twelve digits.
A digit consists of four numeric bits, one check bit, and one flag bit used for storing the sign
of a numeric field and for delimiting a field. The core store has a 20 microsecond read-
restore cycle. Fixed-point addition of two fields is performed at 80 microseconds per digit,
and field movement requires 40 microseconds per digit. Each digit in storage is individually
addressable. Core storage is expandable to a total size of 40, 000 or 60, 000 digits.

Punched tape and card equipment can be used with the 1620. Paper tape may be input
at 150 rows per second or output at 15 rows per second; no buffering is available. Two
independent buffered card channels are available, permitting reading at 250 cards per minute
and punching at 125 cards per minute. A few 1620 installations have installed Model 7330
Magnetic Tape Units and Model 1403 Line Printers on an RPQ basis. Other devices which
require an RPQ are the Model 1940 Printer which has a speed of 50 characters per second,
and Model 1402 Card Read Punch. Model 1402 can read cards at 800 cards per minute and
can punch cards at 250 cards per minute, and is the standard read-punch unit for the 1401
Data Processing System.

A new disc storage system has been announced for the IBM 1620, 1401, 1440, and
1710 systems. This system is the 1311 Disk Storage Drive, and features interchangeable
Disk Pack units as a replaceable storage medium. The peak ..ansfer rate is 50,000 digits
per second when used in the 1620 system.

Each 1311 Disk Storage Drive holds one Disk Pack at a time, providing on-line
storage for 2,000,000 digits per drive in addressable sectors of 100 digits each. A max-
imum of four drives can be connected. Up to 20,000 digits can be read or recorded without
movement of the access mechanism, so the system is suitable for sequential as well as
random processing. Total waiting time for access to a randomly placed record averages
270 milliseconds. Disk Storage seek operations (but not read-write operations) can be over-
lapped with other system functions. IBM has announced programs utilizing the disc file for
SPS and FORTRAN II, and also a Disk Utility Program to aid in the maintenance of programs
or data in disc storage.

Each Disk Pack consists of a stack of six discs with ten magnetic recording surfaces
and a cover that forms a sealed container when the Disk Pack is not mounted on a drive.
Diameter is 14 inches, height is 4 inches, weight is less than 10 pounds, and time to inter-
change two Disk Packs is about one minute.

The basic 1620 includes 33 instructions, many of which allow the use of literals (the
"Immediate" instructions, as Add Immediate). Fixed point multiply is provided, but divide
is done either by subroutine or by an extra-cost Special Feature. Floating point operations
are performed by subroutines, or by extra cost floating point instructions. Other processor
instructions are available at additional cost, including indirect addressing. The input-output
operations transfer groups of characters rather than a single character or word, and no radix
conversion is needed since data is stored in decimal form. Punched tape operations are term-
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§ 011 INTRODUCTION-Contd.

inated by a delimiter code, and card operations are stopped after 80 characters are trans-
ferred. Card operations are checked by comparing the buffer contents to information read
at a checking station.

The assembly language for the 1620 is the 1620/1710 Symbolic Programming System,
which includes macros for floating point subroutines for arithmetic and mathematical functions.
The translation may be performed on the 1620 or on the 709/7090 systems.

Problem oriented facilities are oriented towards industrial design applications,
mathematical applications, and linear programming. They include AUTOMAP, a program for
machine tool control.

FORTRAN I and II are available for mathematical program writing. The languages
have some restrictions relative to 709/7090 FORTRAN II; see sections :161 and :162. With
minor changes, 1620 FORTRAN source programs can be compiled and-executed on the
IBM 7070, 704, and 709/7090 systems.

IBM provides the GOTRAN interpretive system based on restricted FORTRAN
language statements. The number of arithmetic operations allowable in single statement is
one. The FORGO interpretive system, developed at the University of Wisconsin Engineering
Computing Laboratory, is more useful than GOTRAN.' See sections :163 and :164 and the
associated Operating Environment sections for descriptions of these two systems.

IBM has announced the 1620 Model 2 system, available by the end of 1963. This
system offers faster processing and has a modified IBM Selectric typewriter, thus providing
on-line printing at approximately 15 characters per second; see Computer System Report 413.

The 1620 Processor is used as the digital computer in the IBM 1710 Control System,

used in process control and data collection applications. 1620 Model 2 is not available for
the 1710 system.

I AUERBACH / BNA l
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.1 STORAGE LOCATIONS

Name of Location

Size

Digit position:

Row:
Column:
Sector:
Band:

Surface:
Cylinder;

4bits plus flag
bit plus odd parity
bit

6 bits plus odd
parity bit

single column
code

20 digits plus
address

100 sectors

100 bands

10 bands

© 1962 by Auerbach Corporation and BNA Incorporated
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Data Structure

DATA STRUCTURE

Purpose or Use

1 decimal digit;
basic addressable
location in core
storage.

character on
punched tape.

character on
punched cards.

smallest addressable
location on disc.
one band on disc.

one surface of disc.

the 10 bands address-
able on Disk Storage
Drive with no head
movement required,

INFORMATION FORMATS

Type of Information Representation

Numeral:. . . . . . .. 1ldigit (numeric mode
storage).

2 digits (alphameric mode
storage).

1 row (tape or card).

2 digits (storage).

1 row (tape).

1 column (card).

12 digits.

group of numerals delim-
ited by flag bit in storage.

data between starting loca-
tion and flag bit in
storage.

Record: ... ... .. data between starting loca-

tion and record mark in

Alphameric character:

Instruction: . . .. ..
Number: . . . .. ...

Field: . ... ... ..

storage.

Puncheu tape record: variable length group of
characters.

Card:. . . . . ... .. 80 characters on card.

80 digits in numeric mode
in storage.

160 digits in alphameric
mode in storage.

12/62
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SYSTEM CONFIGURATION

§ 031.

.1 DESK SIZE SCIENTIFIC SYSTEM; CONFIGURATION IX

Deviations from Standard Configuration: , , , , . . . core storage larger by 8,000 decimal digits.
paper tape input faster by 140 rows/sec.

paper tape output faster by 5 rows/sec.
Rental: . . . . . . v v v v v v v v o v .. .« .+ . $2,455 per month.

Additional Core Storage, Model 1623-1
(20,000 digits).

Core Storage.

Processor, Console, and Input-Output
Typewriter.

Punched Tape Reader and Controller.

Tape Punch and Controller.

Optional Features Included: . . . . . . . . « « .« . Automatic Divide Feature.
Core Storage Adapter 2301,
Paper Tape Reader Adapter.

© 1962 by Auverbach Corporation and BNA Incorporated 12/62
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§ 031.

.2 PUNCHED TAPE/CARD SCIENTIFIC SYSTEM; CONFIGURATION X

Deviations from Standard Configuration: . . . . . . . no index register.

Rental: . . . . . . o v o v v i e e e e e e e $3, 580 per month.

Additional Core Storage,
Model 1623-2 (40, 000 digits).

Core Storage.

Processor, Console and Input-Output
Typewriter.

N—O Card Read Punch and Controller.

Optional Features Included: . . . . . . . . . . . . . Indirect Addressing Feature.
Automatic Divide Feature,
Floating Point Feature.
Card Read Punch Adapter.
Core Storage Adapter 2301.
Core Storage Adapter 2302,
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§ 041.

.1 GENERAL

.11 Idemtity: . .. ... .. basic core storage.
part of 1620 Central Proc-

essor, Model 1.

additional core storage.
1623 Models 1 and 2.

.12 BasicUse: . ... ... working storage.

.13 Description

.14
.15

Basic core storage is part of the Central Processor
and has 20, 000 storage locations. Each location
stores one decimal digit and is individually addres-
sable by a five-decimal-digit address code. In the
computer numeric mode, one location stores one
decimal digit; and in the alphameric mode, two
digits are used to represent either an alphabetic
character, special character, or decimal digit. One
digit consists of four BCD numeric bits, one odd
parity check bit, and one flag bit, Storage cycle
time is 20 microseconds.

One access to storage retrieves two digits, but only
the addressed one is used. Core storage uses
"wrap-around" addressing: address 00000 follows
the highest-numbered address when incrementing
addresses; the highest-numbered address (19999 for
example) follows 00000 when decrementing addres-
ses. The core store can be increased from 20, 000
to 40, 000 or 60, 000 positions by a separate storage
unit, Model 1623-1 or 2. A 1623 Model 1 provides
for the additional 20, 000 locations, and a 1623 Mod-
el 2 contains 40, 000 additional storage locations.

Core storage is used for all input-output areas, in-
structions, and working storage. Instructions re-
quire 12 digits of storage. Basic storage includes a
300-digit reserved area for arithmetic tables. No
lock is provided to protect this area; it is used for
storing the loader routines when a program is being
loaded. Power may be turned on and off without loss
of information in storage when following normal op-
erating procedures.

Operands (fields and records) may be any length de-
sired. Numeric fields are delimited by a flag bit
in the most significant digit position, while com-
plete records are delimited by a record mark code.

Availability: . . . . . . 3 to 4 months.
First Delivery: basic storage with proc-

essor -- October, 1960.
1623 additional storage --
June, 1961.

.16

.21
.22
.221

.23
.24
.241
. 242
.243

. 244
. 245

.28
. 281
.282
.283
.29

.292

Reserved Storage

Purpose

412:041.100

IBM 1620 Model 1
Internal Storage
Core Storage

Number of Locks

locations
Add table: 100 no. ¥
Multiply table: 200 no. *

Product or divi-

dend working area: 20%* no; may also be used
as working storage.
Card Load area: 80 no; used with card

reader Load key;
may be used as
working storage.

* Used for loader routine before table is inserted.
** With Automatic Divide special feature.

PHYSICAL FORM

Storage Medium:. . . .

Physical Dimensions

Magnetic core storage
Array size:. . . . .

Storage Phenomenon:

Recording Permanence

Data erasable by

.....

Data permanent: . . .
Storage changeable: .

Access Techniques

Recording method:. . .
Reading method: . . . .
Type of access:

Potential Transfer Rates

Peak data rates

Conversion factor: . .
Data rate:
Compound data rate: .

......

© 1962 by Auerbach Corporation and BNA Incorporated

magnetic core.

100 by 100 by 12 bits.

direction of magnetization.

yes.

no.

no (with normal power
on/off procedures).

no.

no.

coincident current.
same as recording.
uniform.

50, 000 cycles/sec.
2 digits.

6 bits per digit.
100, 000 digits/sec.
100, 000 digits/sec.

12/62



412:041.300 IBM 1620 MODEL 1
§ 041. .5 ACCESS TIMING
.51 Arrangement of Heads: 1 access device.
.3 DATA CAPACITY
== -52  Simultaneous
.31 Module and System Sizes Operations:. . . . . . none.
Minimum Maximum .53 Access Time Parameters and Variations
Storage Storage
g g .531 For uniform access.
Identity: basic basic basic Acce»ss’time: e« v+ 20usec.
storage storage storage Cycle time:. . . . .. 20 u sec.
+1623-1 +1623-2. For data unit of: . . . . 1 digit.
Characters: 10, 000 20, 000 30, 000.
Instructions: 1, 666 3,333 5,000. |-6 CHANGEABLE
Digits: 20, 000 40, 000 60, 000. STORAGE: . . . ... none
Modules: 1 2 8. .7 PERFORMANCE
.32 Rules for Combining .71 Data Transfer
Modules: . . . . ... all combinations are listed —_—
above. Pair of storage units possibilities
With self:. . . . ... yes.
.72 Transfer Load Size
With self: . ... ... up to size of core storage.
-4 CONTROLLER .73 Effective Transfer Rate
.41 Idenmtity: . . ... ... none for basic storage. With self: 25, 000 digits/sec
2301 Core Storage Adapter SEH e e ’ lgits/sec.
for 1623 Model 1.
2301 and 2302 Core Storage 8 ERRORS, CHECKS AND ACTION
gdapters for 1623 Model Check or
) Error Interlock Action
.42 Connection to System Invalid address: parity and limit check indicator, alarm,
halt,
.421 On-line: . ... .... 1 adapter of each type. Invalid code: parity only.
Model 2301 must be pres- Receipt of data: parity check indicator, alarm;
ent in order to use Model system halt
2302 Adapter and 1623 o of data: 4 parity bi optional.
Model 2 Storage. Recording of data: records parity bit. L .
422 Off-line: Recovery of data: parity check indicator, alarm;
ine: . ... ... none. system halt
i A optional,
43 Connection to Device Dispatch of data: transmits parity bit.
Timing conflicts: no conflicts.
431 Devices per controller: 1. Reference to locked
432 Restrictions:. . . . . . none area: none.

12/62
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INTERNAL STORAGE:

§ 042.

.1 GENERAL

.11 Identity: .. ... . Disk Storage Drive.
1311 Models 3 and 2.

.12 BasicUse: .. ... .. auxiliary storage.

.13 Description

The 1311 Disk Storage Drive is a new development
in low cost random access storage. It is available
for the IBM 1401 and the new IBM 1440 Data Proc-
essing Systems, as well as the 1620, and features
rapid interchangeability of the "disk pack' storage
cartridges. The system is suitable for either ran-
dom or sequential processing methods.

Each disk pack consists of six discs on a common
vertical axis. Data can be recorded on ten disc sur-
faces; the top and bottom surfaces of the pack are
not used. Each recording surface is divided into
100 concentric bands, each band is divided into 20
sectors, and each sector holds a 5-digit address
and 100 numeric BCD-coded digits (six bits plus a
parity bit). Thus the data capacity is 2, 000 digits
per band, 200, 000 digits per surface, and

2, 000, 000 digits per pack. Up to four Disk Storage
Drives can be connected to a 1620 system, so that
the maximum on-line data capacity is 8, 000, 000
digits.

The disc is accessed by means of a comb-like
mechanism containing five arms that move hori-
zontally between the discs. Each arm has one read-
write head mounted on the top and one on the bottom,
and each head serves one disc surface. The entire
access mechanism moves as one unit, so all ten
read-write heads are always positioned at corres-
ponding bands on their respective surfaces. The
term “cylinder" is applied to the ten bands (one on
each disc surface) that can be read or recorded with
no movement of the access mechanism. There are
100 cylinders per Disk Storage Drive, and each cyl-
inder can hold 20, 000 digits.

Time for access mechanism movement ranges from
zero (for successive references to a previously se-
lected cylinder) to 400 milliseconds; average random
access time is 250 milliseconds. The access arms
cannot move directly from one cylinder to another;
instead, the arms retract all the way to the "home™
position (beyond track 00) and then move back to the
selected cylinder. The result is that movements

between adjacent cylinders require from 85 milli-
seconds (track 00 to 01) to 390 milliseconds (track
98 to 99). Maximum delay due to rotation is 40
milliseconds. There is also a head select delay of
2 milliseconds. Total reference cycle time to read
a randomly-placed 100-digit record, update it, re-
write it, and execute a programmed write check is

© 1962 by Auverbach Corporation and BNA Incorporated
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Disk Storage Drive

1311 DISK STORAGE DRIVE

.13 Description (Cont'd)

354 milliseconds. If no access motion is required,
the total reference cycle time is reduced to 104
milliseconds.

Peak data transfer rate is 50, 000 digits per second,
and the effective bulk transfer rate when reading

a cylinder from the disc file is 30, 000 digits per
second. The bulk transfer rate, when recording
from storage and checking by re-read, is approxi-
mately 18, 000 digits per second in a full cylinder
operation, and approximately 5, 100 digits per sec-
ond when recording one band of data. Moving data
from the disc file to core storage and to another
disc file location, with re-read checking, is done at
11, 200 digits per second using a full cylinder of
data (20, 000 digits).

The standard processor instruction format is used
for referencing a fourteen-digit Disk Control Field
in core storage. The Disk Control Field contains
the sector address, count of sectors to be trans-
ferred, storage address, and a drive number digit.

A single read or write instruction can transfer from
1 to 200 consecutive sectors of information; i.e.,
from 100 digits to 20, 000 digits in multiples of 100
digits. The number of sectors is designated by the
programmer. An additional instruction automati-
cally reads or records the 20 sectors in one band,
including the 20 addresses (Read or Write Disk
Track instruction set). Thus no additional data may
be stored using this instruction. An additional set
of instructions allows transfer operations to be per-
formed with a check on record length by means of
the group mark delimiter.

In 1620 and 1710 systems, each sector of data may
be interlocked against recording. This is accom-
plished by a flag bit present in the sector address
preceding the sector to be protected. This protec-
tion system is practical insofar as a missing flag
bit should be detected by the parity checking cir-
cuits. There is no positive method of protecting a
complete disk pack file from being over-written.

Checks are made for parity errors and unequal ad-
dress comparisons. The "write disc check" in-

struction causes a character-by-character compar-
ison of data just written on the disc with the data in

core storage. It usually follows each write opera-
tion. All disc errors cause the setting of testable
indicators. These indicators are: Address Check,
Wrong Length Check, Cylinder Overflow, and Any
File. Lamps associated with these indicators are
on the 1620 Processor console. The usual Processor
error lamps and indicators are also used. A File
Check switch is on the 1620 console; when set to
STOP, disk file and input-output errors cause an
immediate halt of the 1620, as well as the normal
halt of the disc file operation.

12/62
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§ 042. .281 Recording method:. . . by one of the magnetic
heads on access arms

.13 Description (Cont'd) which move horizontally

Disk Storage Drive seek time can be fully over-
lapped with internal processing on all four drives.
A "Branch If Access Mechanism Busy" instruction
is not provided for the 1620, although it is available
on the 1710 Control System. No processing is pos-
sible during disc read or write operations.

The removable disk packs are 14 inches in diameter,
4 inches high, and weigh less than 10 pounds, in-
cluding covers. A disk pack can be removed from a
Disk Storage Drive and replaced by another disk
pack in one minute. When a disk pack is not
mounted on a drive, the pack and its cover combine
to form a sealed container that can be conveniently
stored and transported. One disk pack is supplied
with each 1311 Disk Storage Drive. Additional disk
packs cost $490 each, f.o.b. San Jose.

.14 Availability: . . . ... ?

.15  First Delivery: ?

.16 Reserved Storage: . . . none. Note that each 100-
digit sector is preceded
by a 5-digit address, but
these address digits are
not counted as storage.

.2 PHYSICAL FORM

.21 Storage Medium:. . . . multiple magnetic disks.

.22 Physical Dimensions

. 222 Disc

Diameter: . ... .. 14 inches O.D.
Thickness: . . . . . . thin.
Number on shaft:. . . 6.

.23 Storage Phenomenon: . magnetization.

.24 Recording Permanence

. 241 Data erasable by

instructions: . . . . . yes

. 242 Data regenerated

constantly: . . . ... no.

.243 Data volatile: . . . .. no

. 244 Data permanent: . . . no.

.245 Storage changeable: . . yes.

.25 Data Volume per Band of 1 Track

Characters: . . . ... 1, 000.
Digits: « « « v v v v . 2, 000
Instructions: . . . . . . 166.
Sectors: . . . . . ... 20.
Cylinder:. . . . . ... 0.1.

.26 Bands per Physical Unit: 100 per disc surface.

.27 Interleaving Levels: . . 1.

.28 Access Techniques

12/62

in unison.
.283 Type of access
Description of stage Possible starting stage
- Wait for selected
sector for reading
or recording: . . . if same band was
previously selected.
Move heads to home
position and then

to selected band: mandatory to access new

band.
.29 Potential Transfer Rates
.291 Peak bit rates
Cycling rates: . . . . 1,500 rpm.

367, 500 bits/sec/track,
counting the additional
5-digit address normally
used with each sector.

Bit rate per track: . .

.292 Peak data rates

Unit of data: . . . . . digit.

Conversion factor: . . 7 bits per digit (6 plus
parity).

Gain factor: . . . . . 1 track/band.

Data rate: . . . ... 52, 500 digits/sec, counting

address digits as above.

.3 DATA CAPACITY
.31 Module and System Sizes
Minimum Maximum
Storage Storage
Identity: 1311 Model 1311 Model 1-1311 Model
3 2 3and 3-1311
Model 2,
Discs: 0 6 6 24,
Instructions: 0 167,000 167,000 668,000,
Digits: 0 2,000,000 2,000,000 8, 000, 000,
Modules: 0 1 1 4.
.32 Rules for Combining
Modules: . . . . . .. first module must be Model
3.
next three modules must
each be Model 2.
.4 CONTROLLER
.41 Idenmtity: . .. ... . . part of 1311 Model 3.
Adapter required as
follows:
3339 for 1620 Model 1.
3340 for 1620 Model 2.
.42 Connection to System
.421 On-line: . ... .. .. 1-1311 Model 3.
.422 Off-line: . . . . . ... none.
.43 Connection to Device
.431 Devices per controller: 4 modules counting Model
3.
.432 Restrictions:. . . . . . 1 Model 3 and 1 to 3 Model

2; no other restrictions.
Operation is not buffered.
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.44

.441

.442
.443
.444
. 445

.447
. 448

.51

.511

.512
.513

.514

.515

.52

Data Transfer Control

Size of load
Variable length: . 1 to 200 sectors of 100
digits per sector; number
of sectors set by pro-
grammer.

20 sectors of 100 digits per
sector (one band).

core storage; demand on

processor is 100%.

Fixed length: . . . .
Input-output area: . . .

Input-output area

aCCESS: « v v v v v v . digit.
Input-output area

lockout:. . . . . ... yes.
Synchronization: automatic.
Table control: . . . . . none.

Testable conditions: . . Seek Complete on 1710

Control System, as
optional feature.
ACCESS TIMING

Arrangement of Heads

Number of stacks

Stacks per system:. . 40 max.
Stacks per module:. . 10.
Stacks per yoke: . . 10.

Yokes per module: . . 1.
Stack movement:. . . horizontal.
Stacks that can access
any particular
location: . ... ... 1.
Accessible locations
By single stack
With no movement: .
With all movement:.
By all stacks
With no movement: .

20 sectors.
2, 000 sectors.

200 sectors per module.

200 to 800 sectors per
system.

Relationship between
stacks and locations:. three most significant
digits of Sector Address
denote head and band
(cylinder) number.

Simultaneous Operations

7 seeking a specified sector.
B: . ... 0o reading.
[ recording.

a + b+ c = at most 1 per module.

a+ b+ c=atmost N | for a disc storage system of
1 to N modules, where N is
bc=0 at most 4. (*)

(*) claimed by the manufacturer.
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.53 Access Time Parameters and Variations

.532

.61
.611
.612
.613
.62

.621

.622
..623

.624

.71

.72

For variable access

Stage Time Example

Wait for selected
sector for reading
or recording:

Move heads to
home position and
then to selected
band:

0 to 40 m. sec 20 m. sec.

85 to 390 m. sec 250 m. sec.

CHANGEABLE STORAGE

Cartridges

Cartridge capacity: . . 2,000, 000 digits (6 discs).
Cartridges per module: 1.

Interchangeable: . . . . yes.
Loading Convenience
Possible loading
While computing
system inuse: . . . yes.
While storage system
inuse: .. ..... yes, if particular module
not addressed.
Method of loading: . . . operator.
Approximate change
time: . « « . . . ... one minute.
Bulk loading: . . . . . . yes; 1 cartridge.

AUXILIARY STORAGE PERFORMANCE

Data Transfer
Pair of storage units possibilities

yes, by programming.

With core storage: . . yes.

Transfer Load Size

1 to 200 sectors; number of
sectors selected by
programmer.

1 block of 20 sectors (one
band).

With core storage:. . .

With core storage:. . .
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.73 Effective Transfer Rate: see table of effective rates.

EFFECTIVE TRANSFER RATE, DIGITS PER SECOND

Including access movement

No access movement

1 band of 1 or more 1 band of 1 cylinder of
OPERATION 2, 000 digits cylinders of 2, 000 digits 20, 000 digits
: 20, 000 digits
each
Reading to core storage 6, 440 30, 000 33, 333 47,700
Recording from core
storage without check 6,440 30, 000 33,333 47,700
read
Recording from core
storage with check 5, 130 18, 000 14, 300 23,300
read
Reading to core storage
and recording without 3,220 15, 000 16, 667 23,850
check read
Reading to core storage
and recording with 2, 850 11, 200 10, 000 15, 000
check read
.8 ERRORS, CHECKS AND ACTION
Check or
Interlock Action

Error
Invalid address:

Invalid code:
Receipt of data:

Recording of data:

Recovery of data:

Dispatch of data:

Timing conflicts:

Physical record
missing:

Reference to

locked area:

Attempt to read or
record a sector be-

yond end of cylinder:

12/62

check on nonexistent
drive unit

check on matching
sector address

?

parity check at 1620

parity check in 1620
and optional use of in-
struction to read rec-
ord back and compare
to core storage

parity check in 1620

parity bit included.
interlock

optional check on
record length

check on optional lock

flag bit in sector
address

check

alarm, indicator,
optional halt.

alarm, indicator,
optional halt,

alarm, indicator,
optional halt,

alarm, indicator,
optional halt.

alarm, indicator,
optional halt.

wait,

alarm, indicator,
optional halt.

alarm, indicator,
optional halt.

alarm, indicator,
optional halt,
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IBM 1620 Model 1

Central Processor

CENTRAL PROCESSOR

GENERA L

Identity: . . .. .. .. Computer.
1620 Model 1.

Description

The 1620 Computer is a two-address sequential
processor oriented toward scientific applications.
Operands are held as variable-length fields of deci-
mal digits, delimited by a flag bit in the six-bit code
of the most significant digit of the field. Data may
also be stored in alphameric fields, two digits per
character. Instructions are twelve digits long and
are performed sequentially. The instruction format
is two digits for the operation code, five digits for
the P operand address, and five digits for the Q op-
erand address. Data operations are performed ser-
ially by digit upon the operands, which may be any
length. The Central Processor cabinet includes the
Console, desk work area with Console I/O Type-
writer, 20, 000 digits of core storage, and space for
adapters used with the input-output devices.

Internal records are defined by the presence of a
record mark code digit. Records, as well as fields,
may be moved within core storage. A numeric field
is addressed at the least significant digit of the field,
and a record is addressed at the high order end of
the field. The record mark terminates a write op-
eration on punched tape. Record marks are gener-
ated in storage by the following: end of record on
punched tape; Record Mark key on Console I/0O
Typewriter; record mark as data on cards or
punched tape.

Although the core storage cycle is 20 microseconds,
instruction times are a good deal longer because of
serial operation. Add-Subtract-Compare operations
require 560 microseconds for five-digit operands,
while data movement is performed almost twice as
fast as this.

Add, Subtract, and Multiply are standard instruc-
tions in the Central Processor. Divide is performed
by subroutine. Optional features are provided at
extra cost and are listed below. A complete set of
conditional branch instructions is standard, and al-
lows branching on presence or absence of the condi-
tion specified. Four sense switches are available
for interrogation. The Branch and Transmit in-
struction provides a jump to the P-address, and also
transmits the field specified by the Q-address to the
storage area immediately preceding the P field.

This field may contain parameters needed by the
subroutine starting at P.

© 1962 by Auerbach Corporation and BNA Incorporated

.12 Description (Cont'd)

The arithmetic, comparison, and data movement in-
structions have counterparts for handling literals.
For example there is Add, and Add Immediate. The
Add instruction adds the operand addressed by the
Q-address to the operand addressed by the P-ad-
dress, while the Add Immediate instruction treats
the Q-address field of the instruction as a number (a
literal) and adds this number to the operand ad-
dressed by the P-address. The Add Immediate in-
struction is helpful in address modification, since
there is no index address modification in the 1620.
The normal Add instruction could be used, however,
to add a constant to an address since the operating
times of the Immediate instructions are no faster
than the operating times of the normal instructions.
No editing instruction exists, but the typewriter can
be commanded to space, tabulate, or perform a car-
riage return. Normally, carriage return occurs
automatically at the end of each line.

Comparisons are performed digit-by-digit, whether
the field is numeric or alphameric.

Arithmetic (add, subtract, and multiply) is per-
formed using data stored in the table area of storage
(locations 00100 through 00399). The operand digits
are used to address the results present in the tables.
The add-subtract table contains 100 locations.

Optional Features

Automatic Divide Special Feature: Replaces fixed
point division subroutines. The feature includes a
Load Dividend instruction for moving and positioning
the dividend, and a Divide instruction for performing
the division operation.

Indirect Addressing Special Feature: Provides facil-
ity for a Q-address to be interpreted as an address
location rather than an operand location. It applies
to most instructions, and is recursive.

Additional Instructions Special Feature: Three in-
structions are provided as a package. They are

Move Flag: Moves the presence or absence of a
sign, field definition, or indirect address flag
from one storage location to another, and clears
the flag, if present, from the former location.

Transfer Numeric Strip: Compresses numeric
data field which is in two-digit alphameric cod-
ing form to single digit numeric form.

Transfer Numeric Fill: Expands single-digit
numeric data field to two-digit alphameric form.
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.12

.13
.14

.21

.211

.212

.213
.214

.215
.216
.217
218
.22

.221

.222

. 223

.23
.231

Description (Contd. )

Automatic Floating Point Operations Special: Feature:
Provides a full set of floating point arithmetic, shift,
and movement instructions. Operand sizes may be
fixed at eight digits or variable from 2 to 100 digits
for the fixed-point part. The exponent part has a

maximum value of + 99.

Availability: . . . ...

First Delivery:

presently available.

October, 1960.

PROCESSING FACILITIES

Operations and Operands

Operationand Provision Radix Size
Variation
Fixed point
Add-subtract: automatic decimal 2 to N digits,
limited by core
storage.
Multiply
Short: none,
Long: automatic decimal 2 to N digits.
Divide
No remainder: none.
Remainder: subroutine decimal 2 to 45 digits.
optional feature decimal 2 to 100 digits.
Floating point
Add -subtract: subroutine decimal 2 to 45 digits,
optional feature decimal 2 to 100 digits,
Multiply: subroutine decimal 2 to 45 digits.
optional feature decimal 2 to 100 digits.
Divide: subroutine decimal 2 to 45 digits.
‘ optional feature decimal 2 to 100 digits.
Shift: subroutine decimal 2 to 45 digits.
optional feature decimal 2 to 100 digits,
Boolean: none,
Comparison
Numbers: automatic 2 to N digits,
Absolute: none.
Letters: automatic 1 to N char,
Mixed: automatic 1to N char,

Collating sequence:

special symbols, Ato1, 0, Jt0Z, 0to 9,

Code translation: . . . none.

Radix conversion: . . . mnone.

Edit format: . . . . . . alter size by Set Flag
command.

Table look-up: . . . . . nome.

Special Cases of Operands

Negative numbers:. . .

Zero:. .

Operand size

determination: . . . .

R R P R P

flag bit over least signifi-
cant digit of decimal field.

both + and - zero. Signs
are ignored when compar-
ing 2 all-zero fields.

flag bit over most signifi-
cant digit of decimal
field.

Instruction Formats

Instruction structure: .

12 digits.

12/62

. 232 Instruction layout:
Part Operation | P-Address | Q-Address
Size (digits) 2 5 5
.233 Instruction parts
Name Purpose
Operation: . . . . . specifies operation to be
performed.
P-Address: . . . . . 1. operand address in core

storage;

address of result of ad-
dition or subtraction;
jump address;

address for transfer; or
input-output starting
address.

2

bt

Q-Address: . . . . . 1. operand address;
2. operand literal;
3. starting address for
transfer;
4. address of testable
indicators;
5. typewriter control func-
tion; or
6. select input-output
device.
. 234 Basic address structure: 2-address.
.235 Literals
Arithmetic:. . . . . . any; 5 digits practically.
Comparisons and
tests: . . . . . . . . any; 5 digits practically.
Incrementing

modifiers: . . . . . nomodifiers (no indexing);
however literals in arith-
metic instructions are
useful for incrementing
addresses.
.236 Directly addressed operands
.2361 Internal storage type: core storage.
Minimum size: . . . . 2digits.
Maximum size: . . . . complete store.
Volume accessible:. . complete store.
.2362 Increased address
capacity: . .. ...
.237 Address indexing: . . .

none.

none; literals in arithmetic
instructions are useful
for incrementing
addresses.

.238 Indirect addressing

. 2381 Recursive:

.. 2382 Designation: . .. ..

« v e ... yes.

flag bit in least significant
digit of address.

absolute address has no

flag bit.

.2383 Control:e &+ v ¢ v . . .

. 2384 Indexing with indirect

addressing: . . . . . not possible (no indexing).

239 Stepping:.: ... ... none.
.24 Special Processor

Storage: . . . ... . none.
.3 SEQUENCE CONTROL FEATURES
.31 Instruction Sequencing
.311 Number of sequence

control facilities: . . I.
.314 Special sub-sequence

counters:. . . . . . . ToONeE.
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.315 Sequence control step
size:
.316 Accessibility to

.........

.32 Look-Ahead:. .. ...
.33 Interruption: . . ... .

.34  Multi-running: . . . ..

,35 Multi-seguencing: .
.4 PROCCESSOR SPEEDS

1 instruction (12 digits).

by BT instruction; can store
next address in sequence;
address used by BB
instruction.

.41 Instruction Times in U secs

.411 Fixed point
Add-subtract:

Divide
By subroutine called
by DIV macro:
By Automatic Divide
(special feature): .
.412 Floating point

160 + 80D.
560 + 40D + 168D2,

3.2(980 + 820D + 520D2).
160 + 740D + 520D2.

.415 Counter control: . . . .

Using Automatic Floating Point
Operations special feature (Automatic Divide
special feature required)
Add-subtract (FADD,
400 + 100D.
Multiply (FMUL): . 1, 120 + 80D + 168D2.
Divide .(FDIV): 880 + 940D +520D2,
Using subroutines called
by macros
Add-subtract (FA, FS)
Fixed length mantissa

(8 digits): 9, 800.
Variable-length

mantissa: 6, 854 + 482D + 5D2.

Multiply (FM)

Fixed length mantissa

(8 digits): 18, 000.
Variable length

mantissa: 7,400 + 240D + 168D2.

Divide (FD)
Fixed length mantissa
(8 digits)
With Automatic
Divide:
Without Auto-
matic Divide: 70, 000.
Variable length mantissa
With Automatic

55, 000.

7,890 + 1, 500D + 520D2.
Without Auto-
matic Divide:. 1.9(7,890+ 1, 500D +

520D2).

.413 Additional allowance for
Indirect addressing: . 80.
Re-complementing: 80D (fixed or floating

point).
.414 Control
Compare:. . . « . . . 160 + 80D.
Branch: . . ... ... 200.
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no counters.

416 Edit: . . . .o 0oL no edit instruction.
.417 Convert: . + + « « « « & no convert instruction.
.418 Shift:. . .. ... ... no shift instruction.

.42 Processor Performance in U secs

.421 For random addresses

Fixed point

=a+br...... 320 + 120D.
b=a+b:...... 160 + 80D.
Sum N items; per

item: .. .... 160 + 80D.
c=ab: . ...... 720 + 80D + 168D2.

=a/b

Using macro for

subroutine:

9, 000 + 3. 2(980 + 820D +
520D2).

Using Automatic Divide
special feature: . 720+ 860D + 520D2.

Floating point subroutines called by macros; 8
decimal digits

c=a+b:...... 28, 520.
b=a+b:...... 18, 800.
Sum N items; per

item: . ...... 18, 800.
c=ab: ....... 36, 700.
c=a/b

With Automatic Divide
special feature: . 73, 700.
Subroutine only:. . 88, 700.

Floating point using Automatic Floating Point
Operations special feature; Automatic Divide
special feature required; 8 decimal digits

c=a+b:...... 1, 760.
b=a+b:...... 1, 200
Sum N items; per

item: . ...... 1, 200.
c=ab: ....... 13, 100
c=a/b:. . ... .. 41, 700.

.422 For arrays of data
Fixed point

ci=a;+ bj: ..... 2,520 + 120D.
b: = ai+bj: ..... 1, 560 + 80D.
Sum N items; per

item: . ...... 1,400 + 80D.
c=ctahji. . ... 2, 280 + 80D + 168D2.

Floating point subroutines called by macros; 8
decimal digits

cj=a;+ bj: ..... 30, 700.
b] = ai + bJ. ..... 20, 400.
Sum N items; per

item: . ... ... 20, 000
c=c+ aibj: ..... 47, 400

Floating point using Automatic Floating Point
Operations special feature; Automatic Divide
special feature required; 8 decimal digits

Ci= ai+hj: ..... 3, 960-
b] = ai + b]' ..... 2, 760.
Sum N items; per

item: .« . . .. .. 2,440
c=c+ aibj3 ..... 15, 800
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§ 051. ) ERRORS, CHECKS, AND ACTION
.423 Branch based on comparison Check or :
Numeric data: . . . . 2,060+ 80D; D = no. digits Error Interlock Action
Alphabetic data: 2136136_{' 160C: C = no Overflow: check indicator, alarm;
P o ’alpha char i’n key ' halt or programmed
g - action,
-424 Switching Exponent underflow
Unchecked: . . . . . . 960. and overflow: check indicator, alarm; halt
gi]se:lgzgrc.h c e e e .. 1,980, or programmed
action,
No indirect Zero divisor: overflow check.
addressing: . . . . 1,960N+ 1, 120. Invalid data: parity check alarm, indicator;
Using Indirect halt or programmed
Addressing feature: 1,960N+  840. ) . action.
.425 Format control per character Im{ahd o?eranon: check halt, alarm, indicator,
Unpack Amh.meuc error: none. heck . i
Cgcmiggtsisic: . «+.+.. 0;usable in input area. Invalid address: parlty chec a::;? ’o:';x:‘;::;med
tion,
Scientific poron

.426

.427

.428
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Fixed point: . . . . 60; for moving data.
Floating point: . . 70; for moving data.
Table look up per comparison

For a match: . . . .. 1,960.
For least or greatest: 2, 680.
For interpolation
point: . . . .. ... 1,960.
Bit indicators
Set bit in separate
location: . ... .. 200.
Test bit in separate
location: . ... .. 240.
Meoving: .. ... ... 160+40D.
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Receipt of data:

Dispatch of data:

Incorrect operand
length:

Mispositioned divisor:

parity check

parity check

overflow check.
overflow check,

alarm, indicator;
halt or programmed
action,

alarm, indicator;
halt or programmed
action.
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.11

.12

.13

.21

.22
.23

CONSOLE
.24
GENERAL
Identity: . . . ... .. Console; built into 1620

Processor.

Associated Units: Console I/O Typewriter
stands upon console desk.

Description

The Console is built into the 1620 Processor. The
Console consists of a work area, a two-panel con-
trol and lamp area, and a typewriter. The type-
writer is described in Section :081, and is located
on the right side of the Console.

The Console panels contain: operating switches,
sense switches, and keys; error lamps; operation,
address, and storage register lamps; and a number
of lamps used primarily for diagnostic testing by
IBM Customer Engineers. The diagnostic indicators
include a lamp to indicate that the last card has been
read by the card reader. Four sense switches are
provided, and also three toggle switches which are
used with the Parity, Input-Output, and arithmetic
error lamps to select whether to stop or continue
under program control in case of errors. All digit-
indicating lamps are in 6-bit binary-coded form.

Although the Console does not contain a Load switch,
the Card Reader unit of the Card Read Punch has a
Load key which causes the contents of one card to
be transferred to a specific area of core storage to
initiate program operation.

CONTROLS
Power
Function

Name Form

Power On/Off: 2 pos. switch.

Emergency
Off Switch: pull switch turns off all
power.
Connections: . . . . . . none.
Stops and Restarts
Name Form Function
Start: momentary sets automatic mode and
switch starts processing.
Release: momentary terminates 1/O operation
switch and sets manual mode.
Stop/Single Instruction
Execute (SIE): momentary stops computer after execu-
switch tion of present instruction.
Instant Stop/Single
Cycle Execute (SCE): momentary  stops computer. at end of
switch present machine cycle.

.25

.26

.27

.28

.3
.31

Stepping
Name Form
Stop/Single Instruction
Execute (SIE): mormentary
switch
Instant Stop/Single
Cycle Execute (SCE): momentary
switch
Resets
Name Form
Reset: momentary
switch
Check Reset (model
2 only): momentary
switch

412:061.100

1BM 1620

Console

Function

causes one instruction to be
executed at a time,

computer executes one
machine cycle.

Function
resets indicators, alarms,
registers,

resets indicators, alarms,

Note: Depressing Reset and Check Reset keys together in model 2

also resets core storage to zeros.

Function
sets automatic mode and
activates keyboard for data

steadylamp entry.

Loading

Name Form

Insert: moimentary
switch,

Release: momentary
switch

Load key (on Card

Read unit): mormentary

switch

Sense Switches

Name Form

Program Switches: 4 two-posi-
tion
switches

Special

Name Form

Save: momentary
indicating
switch

DISPLAY

Alarms

Name Form

Parity: lamps

1/0: lamps

OFLOW: lamp

Check Stop: lamp

Reader No Feed: lamp

Punch No Feed: lamp

Thermal: lamp

© 1962 by Auerbach Corporation and BNA Incorporated

terminates keyboard entry
and turns off Insert lamp.

initiates transfer of 1 card
(80 char) to core storage,
and starts processing.

Function

provides 4 branch contrel
indicators,

Function

lamp remains on; next ad -
dress in sequence is stored
in special register; used in
Console operating
procedures,

Function

Parity error in memory reg-
isters and memory address
registers.

parity error in input-output
transfer.,

overflow due to +, -, %,
compare.

machine or 1/O parity failure,

reader not ready.

punch not ready.

temperature of any com-
ponent in system too high,
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.32

.33

.34

Conditions
Name Comment
Automatic and Manual
lamps: .. .. .. indicate computer mode.
Save lamp: . . . . . . indicates an address is
being stored.
Comparison
indicator lamps: indicate results of com-
parisons.
Power On lamp: . . . lit when power is on.
Power Ready lamp:. . lit when system is ready
for operation.
Thermal lamp: . . . . on when internal tempera-
ture of system component
is too high.
Control Registers
Name Form Function
Operation Register: ~ lamps operation code; 2 digits.
Multiplier: lamps multiplier digit.
Sense and Branch: lamps sense and branch order.
Memory Address
Register: lamps 1 of 8 addresses: 5 digits.
Memory Address
Register Display
Selector: 8-position selects Address Register for
switch display.
Storage
Name Form Function.
Memory Buffer
Register: lamps 2 digits-of storage.
Memory Data
Register: lamp storage digit addressed.

.4

41

.42

.51

.52

.53

.54

AUERBACH | BN/
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ENTRY OF DATA

Into Control Registers:

Into Storage: .

CONVENIENCES

Communication: . . .

Clock: . . ......
Desk Space: . . .. ..
View:. . . ... ...

INPUT-OUTPUT UNIT:

indirectly by manually
entered instructions.

« « ... done by inserting, via type-

writer, a read instruction
to storage area desired,
then either typing or
starting paper tape
reader.

none.

none.

approx. 15 by 40 inches,
30 inches from floor.

designed for operation by
operator seated at con-
sole desk; unobstructed
view in all directions.

Console I/0 typewriter op-
erates at 10 char/sec for
output in model 1 and at
15 char/sec in model 2,
and manual speeds for in-
put. It is described fully
in Section :081.
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IBM 1620
Input-Output
1621 Paper Tape Reader

INPUT-OUTPUT: PAPER TAPE READER

GENERAL

Identity: . . ... ... Paper Tape Reader.
1621.

Description

The Model 1621 Paper Tape Reader reads eight-
track chad paper tape in the forward direction at 150
rows per second, using a photoelectronic sensing
head. Each row includes an odd row parity check
bit which is checked while reading takes place. One
track is reserved for an end-of-line character puach
(EL code), which terminates the read operation.

The reader is capable of reading chadless tape, but
chad tape is normally used. Tape threading is not
convenient.

A read command specifies data to be entered numer-
ically or alphamerically. In the numeric mode, the
digits read are placed in successive core storage
locations. A row containing a flag bit retains it
when stored. In the alphameric mbde, each row
read is automatically inserted into two successive
storage locations in the normal internal two-digit
alphameric code. In either mode, sensing a record
mark code on tape causes a record mark code to be
placed in storage, and the tape continues moving
until the EL code is sensed. This also causes a
record mark code to be inserted into storage.

If a parity error is found, tape continues moving but
an indicator is set. Depending on the setting of a
console switch, the system either stops after the EL
code is sensed, or continues to the next instruction.
The next instruction can be an indicator testing com-
mand.

A numerical read command will accept alphameric
data from the tape, but incorrect (garbled) charac-
ters are sent to core storage. Each core location
will have correct parity, however.

Availability: . . . . . . 3 to 4 months.
First Delivery: October, 1960.

PHYSICAL FORM

Drive Mechanism

Drive past the head: . . sprocket drive.

Reservoirs
Number: . . ... .20
Form: ........ swinging arm.
Capacity: . . . . . .. each approx. 16 inches.
Feed drive: . ... .. ?
Take-up drive:. . . . . ?

.222

photoelectronic.
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.23

.24

.31
.311
.312
.32

.321
.322

.324

.325

.33

.34

.35

.351
.352

.41

.42

.421
.422

Multiple Copies: . none.
Arrangement of Heads
Use of station: . . . . . sensing.
Stacks: . . . . ... .. 1.
Heads/stack:. . . . . . 8.
Method of use: . . . . . 1 row at a time.
EXTERNAL STORAGE
Form of Storage
Medium: . . . .. ... opaque paper tape.
Phenomenon: . . . . . . full or partially punched
holes.
Positional Arrangement
Serial by: . ... ... 1 to N rows at 10 rows/inch.
Parallel by: . ... .. 8 tracks at standard
spacing.
Track use
Data: . . . ... ... 6
Redundancy check: . . 1.
Timing:. . . . . . .. 0.
Control signals: 1 (end-of-line).
Unused:. . . .. ... 0.
Total:. . . . .. ... 8 plus sprocket.
Row use
Data: . . « . v v o .. all except 1 per block.
Redundancy check: . . 0.
Timing:. . . . . . .. 0.
Control signals: . (end-of-line).
Unused:. . . . .. .. 0.
Coding:. . . . . .. .. as in Data Code Table No.
5.

Format Compatibility:. all devices using standard

1-inch paper tape.

Physical Dimensions

Overall width: . . . . . 1 inch.

Length:. . . . .. ... 1, 000 feet max.
CONTROLLER

Identity: . .. ... .. Model 5514 Paper Tape

Reader Adapter, in 1620
model 1 Computer.
Model 5515 Paper Tape
Reader Adapter, in 1620
model 2 Computer.

Connection to System

On-line: . . . ... .. 1, used for paper tape
reader and punch.
Off-line: . . . ... .. none.
12/62
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IBM 1620

§ 071.

.43  Connection to Device

.431 Devices per controller:

.432

Data Transfer Control

.441 Size of load

Read numerically: . .

Read alphamerically:

.442
.443

Input-output areas:
Input-output area

. 444

.445
.446

Table control: . . . . .
Synchronization: . . .. .

1 paper tape reader and 1
paper tape punch.

only 1 device (reader or
punch) may be operated at
a time.’

1 to N char; N limited by
core storage.

1 to N char; each char re-
quiring 2 core storage
positions.

core storage.

each character.
yes.

no.
automatic.

..5 PROGRAM FACILITIES AVAILABLE

.51 Blocks

.511 Size of block: . . .. .

.512 Block demarcation

.52

.521
.522
.523
.524
.525
.526

......

.53 Code Translation: . .

.54 Format Control

Control:
Format alternatives: .

........

.55 Control Operations

Disable: . . ... ...
Request interrupt: . . .

......

--------

.56 Testable Conditions: .

12/62

1 to N char; N limited by
core storage.

end-of-line char (EL).

none.

automatic.

program.

2 (numeric or alphameric).
no.

no.

no.

no.

no.

yes (numeric or alpha-
meric).

no.

no.

no.

none.

.61

.62

.621
.622

.623
. 624

.63

.71
.72

.73

.731

PERFORMANCE

Conditions

Speeds

Nominal or peak speed:

Important parameters
Tape speed:

Overhead:

.....

.......

Effective speeds: . . .

Demands on System

Component: . . . . ..

Condition: . . . . . ..

m. sec per block: . . .
or

Percentage: . ... ..

read numerically.
read alphamerically.

150 rows/sec.

15 inches/sec.

1 row/block (end-of-line
char).

150N/(N+1) row/sec.
N = no. char/block.

prbcessor.
I, I
1000N/150.

EXTERNAL FACILITIES

Other Controls

Function Form
Select Reel
or Strip:
Reel power:  2-pos.

Loading and Unloading

Volumes handled
Storage
Reel:
Center roll feed: . .

........

Replenishment time: . .

Adjustment time:

Optimum reloading
period: . .

------

toggle switch

Comment

supply reel locked
out when reading
strips.

energizes reels af-
ter tape is loaded;
puts reader in
ready status.

button

Capacity
1, 000 feet.
1, 000 feet.
?

1 to 2 mins.
no adjustments.

13.3 mins.

ERRORS, CHECKS AND ACTION

Check or
Error Interlock Action
Reading: parity check set indicator and alarm.

Input area overflow:
Invalid code:

none.

Computer may stop, de-
pending on console
switch settings.

parity check as

above,
Exhausted medium: interlock alarm set.
Imperfect medium: parity check.
Timing conflicts interlock wait,
Reader not in ready
status: interlock alarm set.
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§ 072.

J11

.12

.13
.14

.21
.211
.212
.213
.214
.22

.221
.222

.23

.24

412:072.100

IBM 1620
Input-Output
1624 Tape Punch

INPUT-OUTPUT: PAPER TAPE PUNCH

GENERAL

Identity: . . . . . ... Tape Punch.
1624.

Description

The Model 1624 Tape Punch punches eight-track
chad paper tape in the forward direction at 15 rows
per second. Each row contains a six-bit character
and an odd parity check bit; the eighth track is re-
served for the end-of-line (EL) code which signifies
the end of the variable-length tape block.

Numeric or alphameric data may be punched, de-
pending upon the output command. A numeric com-
mand causes the contents of sequential positions of
core storage to be punched. An alphameric com-
mand causes sequential pairs of core storage posi-
tions to be decoded into single alphameric charac-
ters. The operation proceeds until a record mark
code is reached in storage; an EL code is then
punched and the operation terminates.

The tape punch unit is housed below the paper tape
reader in the same cabinet.

The sensing of a parity error in the machine code
being decoded stops the computer.

Availability: . . . ... 3 to 4 months.
First Delivery: October, 1960.
PHYSICAL FORM

Drive Mechanism

Drive past the head: . . sprocket drive.
Reservoirs: . . . ... none.

Feed drive: . .. ... none.

Take-up drive:. . . . . clutch.

Sensing and Recording Systems
Recording system:. . . die punch.
Sensing system: . . . . nome.

Multiple Copies: . . . none.
Arrangement of Heads

Use of station: . . . . . punching.
Stacks: . . . ... ... 1.
"Heads/stack:. . . . . . 8.

Method of use: . . . . . 1 row at a time.

© 1962 by Auerbach Corporation and BNA Incorporated

.31

.311
.312

.32

.321
.322

.324

.325

.33

.34

.35

.351
.352

.41

.42
.421
.422
.43
.431

.432

EXTERNAL STORAGE

Form of Storage

opaque paper tape.
fully-punched (chad) holes.

Positional Arrangement

Serialby: . ... ... row at 10 rows/inch.
Parallel by: ... ... 8 tracks at standard
spacing.
Track use
Data: . . v . v v ... 6.
Redundancy check: . . 1.
Timing:. . . . . ... 0.
Control signals: 1 (end-of-line).
Unused:. . . .. ... 0.
Total:. . . . ... .. 8 plus sprocket.
Row use
Data: . . .. ..... all except 1 per block.
Redundancy check: . . 0.
Timing:. . . . . . .. 0.
Control signals: 1 (end-of-line).
Unused:. . . . . ... 0.
Coding:. . . . ... .. as in Data Code Table No.
S.

Format Compatibility:. all devices using standard

1-inch paper tape.

Physical Dimensions

Overall width: . . . . . 1 inch.

Length:. . . . ... .. 300 feet on take-up reel.
CONTROLLER

Identity: . . ...... Model 5514 Paper Tape

Reader Adapter, in 1620
model 1 Computer.
Model 5515 Paper Tape
Reader Adapter, in 1620
model 2 Computer.

Connection to System

On-line: . . ... ... 1; used for paper tape
reader and punch.
Off-line: . . . . . ... none.

Connection to Device

Devices per controller: 1 paper tape reader and 1
paper tape punch.

paper tape reader must be
in system; only 1 device
(reader or punch) may be
operated at a time.
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412:072.440 IBM 1620
§ 072. .6 PERFORMANCE
.44 Data Transfer Control .61 Conditions
.441 Size of load I: . . write numerically.’
Write numerically: 1 to N char; N limited by ) 5 write alphamerically.
core storage.
Write alphamer- .62 Speeds
ically:. . . . . ... 1 to N char, each char re-
quiring 2 core storage .621 Nominal or peak speed: 15 rows/sec.
positions. .622 Important parameters
.442 Input-output areas: core storage. Tape speed: . . . .. 1.5 inch/sec.
.443 Input-output area .623 Overhead: . ... ... 1 row/block (end-of-line
aCCeSS: v + v v ¢ v u . each character. char).
.444 Input-output area .624 Effective speeds: 1I5N/(N+1) row/sec. N=
lockout:. . « « « .« . . yes. no. char/block, excluding
.445 Table control: . . . . no. record mark.
.446 Synchronization: . . . . automatic.
.63 Demands on System
Component: .. . ... processor.
Condition: . ... .. . L IL
m. block: . 1000N/15.
.5  PROGRAM FACILITIES AVAILABLE Porcentage: « r v L 100oN/
.51 Blocks .7  EXTERNAL FACILITIES
.511 Size of block: .. ... 1to N char; N limited by .71 Adjustments:. . . . . . none.
core storage. —_——
.512 Block demarcation .72 Other Controls
Output: . . . ... .. record mark in storage. e —
Function:. . . .. ... feed ta d h ta
.52 Input-OQutput Operations fnction efze'd 5:(12151. punch tape
F N toggl itch.
2521 Imput:. . v v v v v v . none. orm oggle switc
.522 Output: . . . v o ... output 1 block forward. .73 Loading and Unloading
.523 Stepping: . . . . . ... none.
.524 Skipping: . . . ... .. none .731 Volumes handled
.525 Marking: . . . none Storage: . . . . . . . reel.
526 Searching: . ...... none Capacity: . . . . . . . 300 feet on take-up reel;
o . 1, 000 feet on feed reel.
-53  Code Translation: . . . automatic. .732 Replenishment time:. . 1 to 2 minutes.
. 733 Adjustment time: none.
.54 Format Control .734 Optimum reloading
period: . . . . ... . 40 mins.
Control: . .. ..... program.
Format alternatives: 2 (numeric or alphameric). .8 ERRORS, CHECKS AND ACTION
Rearrangement: . . . . nO.
Insert spaces: . . . . . no. Check or
Section sizes: . . . . . no. Error Tnterlock Action
.55 Control Operations Recording: parity check on comoputer halts; alarm
die positions and indicator set.
Disable: .« « « « « o o . no. Parity at 1620: parity check on computer halts; alarm
Request interrupt: . . . no. internal code of and indicator set.
Select format: . . . . . yes (numeric or alpha- . output char
meric). omp;::] blo;:k size: variable size.
. Invalid code: none,
iele?t dCOde' """ no. Exhausted medium:  interlock computer halts; alarm,
ewind: . . oo ... no. Imperfect medium:  none,
Unload:. . . ... ... no. Timing conflicts: interlock wait,
Tight tape: interlock punch halts, loses
.56 Testable Conditions:. . mnone. ready status,
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412:073.100

STANDARD
EDXP
REPORTS IBM 1620
Input-Output
Card Reader

INPUT-OUTPUT: CARD READ PUNCH (READER)

§ 073. .13 Availability: . . . . . 3 to 4 months.
.1 GENERAL .14 First Delivery: . . . . June, 1961.
.11 Idenmtity: . . . . . . . Card Read Punch. 2 PHYSICAL FORM
(Reader only). —_——
1622. .21 Drive Mechanism
L .211 Drive past the head: . . rollers.
.12 Description .212 Reservoirs:. . . . . . nome,

The Model 1622 Card Read Punch provides punched 99
card input and output for the 1620 system. The
reader and punch feed units are separate and func- 221
tionally independent and contain their own switches, 222

Sensing and Recording Systems

Recording system: . . . none in Reader.
Sensing system: . . . . brush.

lights, checking circuits, and buffer storage. Nomi- .223 Common system: . . . 1o.

nal reading speed is 250 cards per minute, and al-

most all of card reading time is available for inter- | o3 Multiple Copies: . . . none.

nal processing by the computer. Card hoppers have -

a capacity of 1,200 cards. .24 Arrangement of Heads

The reader has an 80-character buffer which stores Use of station: . . . . sensing.

the data from one card. A read command from the Stacks: . . . . . . . 1.

processor transfers the buffer contents into core Heads/stack: . . . . 80.

storage in 3.4 milliseconds in the 1620 Model 1 Method of use: . . . . 1 row ata time.
(1.7 milliseconds in Model 2), and initiates the re-

filling of the buffer from the next card. A second Use of station: . . . . checking.
sensing station reads each card and compares its Distance: . . . . . . 1 card.

data to the buffer contents. If an error is detected, Stacks: . . . . . . . 1.

card feeding stops. In addition, the 1620 checks Heads/stack: . . . . 80.

parity of data received from the buffer; an error Method of use: . . . . 1 row at a time.
causes an indicator to be set which may be used by

the program to transfer to error-handling subrou-

tines, .3 EXTERNAL STORAGE

Record marks sensed by the reader are inserted in- | .31 Form of Storage
to storage; reading is terminated only after a full
card of 80 characters is sensed. If a card requires | .311 Medium:. . . . . . . standard 80-column cards.
storage beyond the end of core storage, the remain- | 312 Phenomenon: rectangular punched holes.
ing characters are stored starting at location 00000.
.32 Positional Arrangement

.321 Serialby: . . . . . . 12 rows at standard spacing.
Cards may be read in either the alphameric or nu- .322 Parallelby: . . . . . 80 columns at standard
meric mode. The alphameric mode of reading spacing.
causes the 80 card characters to be inserted into 160 | ,324 Trackuse:. . . . . . all for data.
conSecutive storage locations. When reading numer- | ,325 Rowuse: . . . . . . all for data.
ically, the 80 card columns are stored in 80 consecu-
tive core storage locations. Several special symbol | .33 Coding: . . . . . . . as in Data Code Tables Nos.
characters can cause later record mark ambiguities 6and 7.
if data format is not known. In both modes, blank
columns are stored as zeros. .34 Format Compatibility: . all devices using standard

80-column cards.
The Model 1622 Card Read Punch may also be used
with the IBM 7040/7044 systems. .35 Physical Dimensions:. . standard 80 column cards.
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IBM 1620

§ 073.
.4 CONTROLLER

.41 Identity .

.42 Connection to System

.421 On-line: .
.422 Off-line: .

.43 Connection to Device

.431 Devices per con-
troller:

.432 Restrictions: .

.44 Data Transfer Control

.441 Size of load: .

.442 Input-output areas: .
.443 Input-output area
access: e
Input-output lock-

out: . . . . . . ..
Table control: . . . .
Synchronization:

444

.445
.446

1632 Card Read Punch
Adapter in 1620 Model 1
Computer.

1633 Card Read Punch
Adapter in 1620 Model 2
Computer.

1; no restrictions.
none.

1 Model 1622 Card Read
Punch.
none.

80 char.
core storage.

each character.
yes.

no,
automatic.

.5  PROGRAM FACILITIES AVAILABLE

.51 Blocks

.511
.512

Size of block: .
Block demarcation
Input:

.52 Input-Output Operations

.521 Input: . .

.522
.523
.524
.525
.526

Output: .
Stepping: . . . .
Skipping:.
Marking:. .
Searching: .

.53 Code Translation: . .

.54 Format Control

Control: . R
Format alternatives:
Rearrangement:
Insert spaces:
Section sizes:

12/62

. 80 char.

. counter,

read 80 char from reader
buffer into core storage
and initiate reading of 1
card.

see Section :074.

.55 Control Operations

Disable: . . .
Request interrupt:
Offset card:
Select stacker: .

Select format: , ., . .

Select code:
.56 Testable Conditions

Disabled:

Busy device: .
Nearly exhausted:
Busy controller:

Stacker full: .,
Read data transfer
error: . . .

.6 PERFORMANCE

.61 Conditions:

.62 Speeds

.621 Nominal or peak
speed: . . . . ..

.622 Important parameter
Buffer unload time:

.623 Overhead: .

.624 Effective speeds:

.63 Demands on System

Component: .

m. sec per card:
Percentage: .

no.

no.

no.

no.

yes (numeric or alpha-
meric).

see format.

no.
no.
no.
no.

. yes (last card read).

no.

yes.

none.

250 cards/minute,

3.4 m.sec, 1620 Model 1,
1.7 m.sec, 1620 Model 2,
2 point clutch,

250 cards/minute if pro-
cessing time per card
does not exceed approx-
imately 237 m.sec. *t

. . Processor.
1620 Model 1 1620 Model 2
3.4%1 1.7t
. 1.4 0.7

t Normally processing time would include error
test and last card test instructions, thereby de-
creasing available processing time slightly,

.7 EXTERNAL FACILITIES

.71  Adjustments: . . . . .
none. ljus nts none
none.
.72 Other Controls
none. —_—
none, Function Form Comment
automatic. Restore ready status: momentary Start key; does not
switch actually start
reader.
Remove ready status
rogram and stop reader: momentary Stop key; computer
progr * A switch stops at next
2 (numeric or alphameric). read command
no. Read1 card into stor-
no, age and refill buffer: momentary Load key,
no. switch

l AUERBACH | BNA I



INPUT-OUTPUT: CARD READ PUNCH (READER) 412:073.730
§ 073. .8 ERRORS, CHECKS AND ACTION
.73  Loading and Unloading
Error Check or Interlock Action
+731 Volumes handled Reading: parity and data compari- send card to
son with check station error stacker,
Storage Capacity Stop, set alarm;
terminate
Hopper: . . . . . 1,200 cards. ready status.
Normal Stacker: . . 1,000 cards. Input area overflow:  none.
Error Stacker: . . . 1,000 cards. Invalid code: parity check only,
Exhausted medium: interlock set alarm, in-
. dicator.
.732 Replenishment Imperfect medium: see reading errors,
time: . 0.5 minute; device does not Timing conflicts; interlock wait,
need to be stopped. Misfeed or jam: interlock ready status
.733 Adjustment time: . . none. removed.
.734 Optimum reloading Dispatch of data: parity check at 1620 set alarm, in-
period: . 4.8 mins. dicator.

© 1962 by Averbach Corporation and BNA Incorporated
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STANDARD

EDP

REPORTS

INPUT-OUTPUT: CARD READ PUNCH (PUNCH)

412:074.100

1BM 1620
Input-Output
Card Punch

§ 074. .13 Availability: . 3 to 4 months.
.14 First Delivery: , June, 1961,
.1 GENERAL
.2 PHYSICAL FORM
.11 Identity: . Card Read Punch.
(Punch only). .21 Drive Mechanism
1622,
.211 Drive past the
.12 Description: head: rollers,
.212 Reservoirs: none.
The Model 1622 Card Read Punch provides punched
card input and output for the 1620 system. The .22 Sensing and Recording Systems
reader and punch feeds are separate and function-
ally independent and contain their own switches, .221 Recording system: die punches.
lights, checking circuits, and buffer storage. Nomi- | 222 Sensing system: brush.
nal punching speed is 125 cards per minute, and al- .223 Common system: . no.
most all of card punching time is available for in-
ternal processing by the computer. Card hoppers .23 Multiple Copies: none,
have a capacity of 1, 200 cards.
.24 Arrangement of Heads
The punch has an 80-character buffer which stores
the data for one card. A punch command from the Use of station: . recording.
processor transfers data for one card to the buffer Stacks: 1,
in 3.4 milliseconds in the 1620 Model 1 Processor Heads/stack: . . 80.
(1.7 milliseconds in Model 2). The processor Method of use: . 1 row at a time.
checks parity of the data sent to the punch buffer and
sets a testable indicator if an error occurs. Punch- Use of station: . checking.
ing of the card is inhibited (Stop/N-Stop switch set Distance: ?
to Stop). Stacks: 1.
Head/stack: 80.

The data is punched, the punch buffer contents are Method of use: .
parity checked, and the card is read at a checking
station for agreement with the punch buffer contents. |.3
Failure of the parity check or checking station com-
parison halts the punch (Stop/N-Stop switch set to

Stop) and selects the card to an error select stacker.

EXTERNAL STORAGE

.31 Form of Storage

311

Medium: .
Record marks in storage are punched in the card; .312 Phenomenon: .
punching is terminated after 80 characters have been
punched. Columns may be left blank by storing the .32 Positional Arrangement
"numeric blank" character code in the core storage
output area. If the end of the capacity of core stor- .321 Serial by:
age is reached, the remaining characters for the
card are taken from storage starting at location 00000.],322 Parallel by:
Cards may be punched in the alphameric or numeric .324 Track use: .
mode., The alphameric mode of punching causes 80 .325 Row use:
card characters to be punched from 160 consecutive
locations of storage. When punching numerically, .33 Coding: .
the 80 card characters are taken from 80 consecu-
tive storage locations.

.34 Format Compati-

The Model 1622 Card Read Punch may also be used
with the IBM 7040/7044 systems.

bility: . .

© 1962 by Averbach Corporation and BNA Incorporated

1 row at a time.

standard 80-column cards.
rectangular punched holes.

12 rows at standard
spacing.

80 columns at standard
spacing.

all for data.

all for data,

as in Data Code Tables Nos.
6 and 7.

all devices using standard
80-column cards.
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412:074.350 IBM 1620
§ 074, .54 Format Control
Control: . . . . . . . program selection of mode.
.35 Physical Dimen- Format alternatives: 2 (numeric or alphameric).
sions: .. standard 80-column cards. Rearrangement: no.
Insert spaces: , columns may be left
blank.
4 CONTROLLER Section sizes: no.
.41 Identity: . . . . . . . 1632 Card Read Punch .55 Control Operations
Adapter in 1620 Model 1
Computer. Disable: . . . . 1o,
1633 Card Read Punch Request interrupt: . . no.
Adapter in 1620 Model 2 Offset card: no.
Computer. Select stacker: . no.
Select format: yes (numeric or alpha-
.42 Connection to System meric).
Select code: see format.
.421 On-line: . 1; no restrictions.
.422 Off-line: . . none, .56 Testable Conditions
.43  Connection to Device Disabled: . . no.
Busy device: . . . . . no.
.431 Devices per con- Nearly exhausted: no.
troller:. . 1 Model 1622 Card Read Busy controller: . no.
Punch. Hopper empty: . . . . mno.
.432 Restrictions: . none. Stacker full: . . . . . no.
Write data transfer
.44 Data Transfer Control error: . . . yes.
.441 Size of load: . . . . 80 char.
.442 Input-output areas: . core storage,
.443 Input-output area -6 PERFORMANCE
access: e each character. "
.444 Input-output area .61 Conditions: none.
lockout: yes.
.445 Table control: no. .62 Speeds
.446 Synchronization: automatic, .
. .621 Nominal or peak
speed: . ., . . . . 125 cards/minute.
.622 Important parameter
Buffer load time: 3.4.m.sec, 1620 Model 1.
1.7 m.sec, 1620 Model 2.
.5 PROGRAM FACILITIES AVAILABLE .623 Overhead: . 4 point clutch,
.624 Effective speeds: 125 cards/minute if pro--
.51 Blocks cessing time per card
does not exceed approx
.511 Size of block: . 80 char. 477 m.sec. t
.512 Block demarcation
Output: . . . . . . . counter, .63 Demands on System
.52 Input-Output Operations Component: . . processor.
1620 Model 1 1620 Model 2
.521 Input: see Section :073. m. sec per card: . 3.4 1 1.7, t
.522 QOutput: transfer 80 char from core Percentage: . . . 0.7 0.35.
storage to punch buffer and
initiate punching of 1 card. 1 Usually, processing time would include an error
.523 Stepping:. . none, test instruction, thereby decreasing available
.524 Skipping:. . . none, processing time slightly.
.525 Marking:. . . none,
.526 Searching: . none. .7 EXTERNAL FACILITIES
.53 Code Translation: automatic. .71 Adjustments: . . . . . none,
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Stop punch unit on
1622 error:

Remove ready status
and stop punch:

.73 Loading and Unloading

2-position switch

momentary switch

.731 Volumes handled
Storage
Hopper: . . .
Normal stacker:
Error stacker:
.732 Replenishment
time: . . .

actually start
punch,

Stop/N-Stop switch,

stop key.

. . 1,200 cards.
. 1,000 cards.
. . 1,000 cards.

. 0.5 minutes; unit does not
need to be stopped.

Data transmission:

Recording:

Output block size:
Invalid code:

Exhausted medium:

Imperfect medium:

Timing conflicts:
Misfeed or jam:

© 1962 by Auerbach Corporation and BNA Incorporated

INPUT-OUTPUT: CARD READ PUNCH (PUNCH) 412:074.720
§ 074. .733 Adjustment time: . . none.
.734 Optimum reloading
.72 Other Controls period: . . . 9.6 mins.
Function Comment ERRORS, CHECKS AND ACTION
Restore ready status: start key; does not Error Check or Interlock Action

parity check at 1620

parity check on buffer

check station compari-
son with buffer

none.
parity check only.
interlock

see recording errors.
interlock
interlock

set indicator and
alarm,

halt before punch-
ing if Stop/N-
Stop switch on
Stop.

send card to error
stacker. Stop,
set alarm if
Stop/N-Stop
switch on Stop.

ready status re-
moved.
wait.

ready status re-
moved.
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.13

.14

.2

.21

211

.212

.22

.221
.222

.223

.231

.233

STANDARD

INPUT-OUTPUT: CONSOLE 1/0 TYPEWRITER

§ 081,
.1 GENERAL
.11 Identity: . 1/0 Typewriter.
.12 Description

The Console I/0 Typewriter is a modified single-
case IBM electric typewriter which stands upon the
console desk. It is usable only with the 1620; no
off-line use is possible, It types output data under
program control, and provides input under program
request or by operator initiation (console Insert
key). Up to 100 characters may be inserted into
storage by operator initiation, and any number of
characters by program request for typewriter data.
The record mark may be inserted in storage by a
typewriter key but is treated only as a data char-
acter. The decimal point (period) can be inserted
correctly into storage only with the use of a Read
Alphamerically instruction.

An output command transfers any number of char-
acters to the typewriter from storage, terminated
by a record mark. Nominal output speed is 10 char-
acters per second. Both input and output data trans-
fers are parity-checked by the 1620. Incorrect out-
put characters (parity or invalid codes) are marked
specially as they are typed.

Availability: . . . 3 to 4 months.

First Delivery:

PHYSICAL FORM

October, 1960.

Drive Mechanism

Drive past the
head:
Reservoirs:

friction drive.
none.

Sensing and Recording Systems

Recording system:
Sensing system:

engraved hammers.

typewriter keyboard for
manual input.

Common system: no.

Multiple Copies

Maximum number
Interleaved carbon: .
Types of master
Multilith:
Spirit: .

. depends on stationery.

. yes.
. yes.

.312

.32

.321
.324

.325

.34
.35
.351

.352
.353

.24 Arrangement of Heads

Use of station:
Stacks: .
Heads/stack: . .
Method of use:

Use of station:
Stacks:
Heads/stack:
Method of use:

.25 Range of Symbols

Numerals:
Letters: .
Special:
Alternatives:
FORTRAN set:
Req. COBOL set:
Total:

412:081.100

IBM 1620 Model 1
Input-Output
1/0 Typewriter

. printing.
R
.1
. 1 character at a time.

. keyboard input.

. 1.

. 44 keys.

. 1 character at a time.

. 10 0-9

. 26 A-2Z.

.14, 0%
none,
yes.
no.

. 50.

* including control codes not used as data.

.3 EXTERNAL STORAGE

.31 Form of Storage
311

Medium: ,
Phenomenon:

Positional Arrangement

Serial by:

Track use
Data: .

Row use:

.33 Coding:

Format Compatibility:

Physical Dimensions

Overall width:
Length:

Maximum margins: .

......

4 CONTROLLER.

.41 Identity: .

© 1962 by Auerbach Corporation and BNA Incorporated
—

continuous fanfold sta-
tionery.
printing.

character at 10 per inch.

87 print positions.
all for data.

as in Data Code Tables
No. 3, 4.

. none.

8.875 inches.
no limit.
no limits.,

no separate controller;
part of 1620 Console.
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412:081.420 :

IBM 1620 MODEL 1

§ 081.

.42 Connection to System

.421 On-line: . . . . . . . 1.

.422 Off-line:. . . . . . . notusable off-line.

.43 Connection to Device

,431 Devices per con-

troller:. . . . . . . L.

.432 Restrictions: . . . none,

.44 Data Transfer Control

.441 Size of load

Input: no limit when requested by
program; 100 char when
manually initiated by In-
sert key.

Qutput: . . . . . . . any size up to limit of
storage; terminated by
record mark,

.442 Input-butput areas: . core storage.

.443 Input-output area

access: . each character.

.444 Input-output area

lockout: yes.

.445 Table control: no.

.446 Synchronization: automatic.

.5 PROGRAM FACILITIES AVAILABLE

.51 Blocks

.511 Size of block: . . . same as load size; see,
.441 above.

.512 Block demarca-

tion

Input: console Release key or
100th char.

Qutput: , record mark in storage.

.52 Input-Output Operations

.521 Input: . input 1 block into core
storage.

.522 OQutput: output 1 block from core
storage, with automatic
carriage returns.

.523 Stepping: step 1 or 2 lines at end of
printed line; set by opera-
tor.

.524 Skipping: none.

.525 Marking: none,

.526 Searching: . none,

.53 Code Translation: . . . automatic; data stored de-
pendent on mode of op-
eration (numeric or al-
phameric). :

12/62

.54

.55

.56

.61

.62

.621

. 624

.71

.72

.73

.731

fixed format; automatic
carriage return at end of

Format Control:

each line,

Control Operations

Disable: . no.

Request interrupt: no.

Testable Conditions: none.

PERFORMANCE

Conditions: .. none,

Speeds

Nominal or peak

speed: . . . . . .. 10 char/sec for output;

manual typing speed for
input.

Effective speeds: . same as peak speeds, less
allowance for carriage

returns.

Demands on System

Component m, sec per char or Per-
R centage
Processor: . 100 or 100,

EXTERNAL FACILITIES

Adjustments: . . . . . typical typewriter adjust-

ments,

Function: . . . . . end input and start com-
puter,

Form: . .. ... momentary key.

Name: R-S key.

Loading and Unloading

Volumes handled: ., . . depends on feed facilities.

ERRORS, CHECKS AND ACTION

Error Check or Interlock Action

Parity: check at 1620 indicator, alarm;
overprint a bar
over character,

Reading: parity check at 1620 indicator, alarm.

count of 100 max. char
on manual Insert

Input area overflow:

operation.
Output block size: any size possible.
Invalid code: check special char
printed.
Exhausted medium: none. '
Imperfect medium: none,
Timing conflicts: interlock wait.

Dispatch of data: attach parity bit.

i
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§ 101.

.1 GENERAL

.11 Identity: . Calcomp Digital Recorder.
Model 560-R.

.12 Description

STANDARD

EDP

REPORTS

412:101.100

IBM 1620

Calcomp Recorder

INPUT-OUTPUT: CALCOMP DIGITAL RECORDER

The Calcomp Digital Recorder is a point or line
plotter manufactured by California Computer Pro-
ducts, Inc., of Downey, California. It operates
via an adapter connected between the 1620 Com-
puter and the 1624 Tape Punch. A switch on the
adapter selects either the plotter or punch. Itac-
cepts the numerics O to 9 output by a Write Numer-
ically instruction.

The digits 1 to 8 cause independent lateral move-
ments at right angles of the pen and paper, and
digits 0 and 9 cause pen movements to and from the

© 1962 by Auerbach Corporation and BNA Incorporated

12

.13 Availability: .

Description (Contd.)

paper (z-axis), The lateral movements of the pen
and paper are 0.1 inch long and result in the follow-
ing lines being drawn:

a. +X, -X,+Y, -Y, each 0.1 inch long.
b. the four diagonals, each 0. 141 inch long.

Lines can be drawn at punch speed (15 per second);
the pen can be lifted or dropped at ten characters
per second. Plots are terminated by receipt of a
1620 record mark.

The plotter can be fitted with a roll-chart or sheets
of paper as desired, and has an operational plotting

width of approximately 10 inches. The length of
plot is limited only by the paper supply.

3 months (from Calcomp).
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§ 111.
.1

.11

.12

STANDARD

412:111.100

1BM 1620

Simultaneous Operations

SIMULTANEQUS OPERATIONS

SPECIAL UNITS

Identity: . buffers in 1622 Card Read
Punch unit.
Description

In a 1620 punched tape system, all operations are
performed sequentially, When a Model 1622 Card
Read Punch unit is added to the system, card read-
ing and punching are overlapped with succeeding
operations. A card input or output operation trans-
fers data from or to the respective card data buffer
and after the card operation is initiated (read card to
buffer, punch card from buffer), program control is
transferred to the next instruction in sequence.

Disc data transfers are not buffered, but seeks may
proceed independently.

© 1962 by Auerbach Corporation and BNA Incorporated

4

CONFIGURATION CON-
DITIONS: ., none,

CLASSES OF OPERATIONS

. read or punch paper tape.

. read or record on disc
storage.

. read card.

. punch card.

. input or output on Console
I/O Typewriter.

. seek in disc storage.

. internal processing.

vE o mygq @

RULES

a+b+e+p=atmostl.

a+b+c+d+e+p=atmost3.

f = at most N, where N = number of disc drives in
system (4 max).

c = at most-1.

d =atmost 1.
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412:121.101

STANDARD

EDP
REPORTS IBM ]620 Model ]
Instruction List

INSTRUCTION LIST

§ 121.
INSTRUCTION
OPERATION
opP P Q Mnuemonic Op.
Arithmetic: Fixed Point
21 P Q A ®) + (QQ—P.
11 P Q AM ®) + Q —>P.
22 p Q s ®) - Q—>P.
12 P Q SM ®P) - Q—>P.
23 P Q M P) X (Q)—> standard area.
13 P Q MM (P) X Q —> standard area.
287 P Q LD (Q)—> standard area, positioned by P.
18T P Q LDM Q —> standard area, positioned by P.
297 P Q D (standard area) + (Q) positioned by P.
19F P Q DM (standard area) + Q positioned by P.
Arithmetic: Floating Point
01* P Q FADD ®) + (Q—>P.
02* P Q FSUB ®) - Q—>P.
03* P Q FMUL ®) X (Q)—>P.
09* P Q FDIV ®) + Q)—>P.
08* P Q FSR Move mantissa at Q to P, truncating previous low order
mantissa digits.
05* P Q FSL Move mantissa at Q to P, setting new low order mantissa]
digits to zeros.
06T P .Q TFL Q)—>p.
Q7* P Q BTFL Store next instruction address. Move (Q) to P-1.
Branch to P.
Logic: Comparisons, Branching
24 P Q C Set H/P indicator if (P) > (Q).
Set E/Z indicator if (P) = Q).
Set neither indicator if (P) < (Q).
14 P Q CM Set H/P indicator if () > Q.
Set E/Z indicator if P) = Q.
Set neither indicator if P) < Q.
49 P - B Branch to P to obtain next instruction.
42 - - BB Branch to address stored.
43 P Q BD Branch to P if digit at Q not zero.
44 P Q BNF Branch to P if no flag bit at Q.
45 P Q BNR Branch to P if no record mark at Q.
46 p Q BI Branch to P if indicator specified by Q is on.
Q Code Indicator
01. . .... Program switch 1.
02. ..... Program switch 2.
03...... Program switch 3.
04. ... .. Program switch 4.
06. . . . . . Read check
07. .. ... Write check.
9. .. ... Last card.
1. ... .. High/Positive
12, .. ... Equal/Zero.
3. ... .. High/Positive or Equal/Zero.

* Special Feature, models 1 and 2.
T Special Feature, model 1.

© 1962 by Auerbach Corporation and BNA Incorporated 12/62



412:121.102 IBM 1620 MODEL 1
§ 128, INSTRUCTION LIST —Contd.
INSTRUCTION
OPERATION
(0)3 P Q Mnemonic Op.
Logic: Comparisons, Branching (Contd. )
Q Code Indicator
4. ... .. Overflow.
16. . . . . . Memory buffer register-even check.
17. . . . . . Memory buffer register-odd check.
19. . . . Any data check.
47 BNI Same as BI 1f the specified indicator is off.
Logic: Program Control

27 P Q BT Store next instruction address. Move (Q) to P-1.
Branch to P.

17 P Q BTM Store next instruction address. Move Q to P-1.

Branch to P.

32 P - SF Set flag bit at P.

33 P - CF Clear flag bit at P.

711 P MF Clear flag bit at Q, if any, and copy flag bit to P.

48 - - H Halt in manual mode.

41 - - NOP Advance to next instruction in sequence.

Data Transfers

25 P Q TD Digit at Qq—>P, including flag bit.

15 P Q TDM Digit in Q field of instruction—> P, including flag bit.

26 P Q TF (Q)—>P, terminated by end of field.

16 P Q TFM Q—>P, terminated by end of field.

31 P Q TR (Q)—>P, terminated by end of record.

72F P Q TNS Transfer numeric digits of alphameric field starting
at P to numeric field starting at Q, terminated by
flag bit in numeric field. Transfer all flag bits.

73t P Q TNF Transfer numeric field starting at Q to digit location
of alphameric field starting at P, terminated by flag
bit in numeric field. Zone positions of alphameric
field filled with 7's. Old flag bits erased.

Input-Output

34 - Q K Execute typewriter control function specified by Q:
Space, Carriage Return, or Tab.

35 P Q DN Output numerically on device selected by Q the contents
of storage starting at P, terminated by end of module
addressed, or end of card in process in standard
numeric manner.

36 P Q RN Input numerically from device specified by Q to storage
starting at P, terminated by end of card, EL code on
tape, or release of typewriter.

37 P Q RA Input alphamerically (2 storage locations per character)
from device specified by Q to storage starting at P,
terminated by end of card, EL code on tape, or release
of typewriter.

38 P Q WN Output numerically to device spem.fled by Q from storage
starting from P, terminated by record mark for tape
or typewriter, or by 80 chars for a card.

39 P Q WA Output alphamerically (2 storage locations per character)
to device specified by Q from storage starting at P,
terminated by record mark for tape or typewriter, or
by 80 chars for a card.

T Special Feature, model 1.
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STANDARD

EDP

REPORTS

§ 131.
.1

CODING SPECIMEN

01732
01732
01744
01756
01768
0178V
01792
01804
01816
01828
01840
01852
01864
01876
vj1888
0190V
01912
01924
01936
01948
01960
01972
01984
01996
02008
02020
Q2032
02044
02056
02068
02080
02092
02104
02116
oz128
02140
02152
o2164
02176
oz188
02200
oz2212
02224
02236
02248
02260
02272
02284
02296
62308
02320
02332
02344
02356
02368
02380
02392
02404
02416
02428
02440
02452
V2464
02476
02488
02500
02512
02524
02536
02548
02560

26
26
26
15
1S
15
31
26
23
32
aq
32
26
31
21
L3-1
a7
25
25
25
25
25
25
25
2s
25
25
25
25
25
25
34
39
26
22
31
a7
25
25
25
25
25
25
2s
34
39
26
26
a9
21
22
a6
21
a1
32
22
26
aq
26
32
22
a7
25
2s
25
25
as
25
34
39

Figure 8.

Copied from IBM reference manual, IBM 1620 / 1710 SYMBOLIC PROGRAMMING SYSTEM

03394
03423
03441

03089
02897
02763
03449
03580
03580
oovsa
01876
00093
03580
03449
03580
ois28
oz2128
03775
03779
03781

03783
03785
03787
03789
03791

03793
03795
03739
03743
03745
03747
[eJelS1414)
03727
o3sae
03588
03sses
02284
03841

03845
03847
03849
03851

03853
03855
00000
03799
03628
03654

02332
03646
03595
02320

03595
03s81

03se1

03646
03628
02332
03674
03589
03674
o2s72
03883
03887
03889
03891

03893
03895
00000
03859

-3401
03431
03448
LovolL
VouvL
0oLo1L
03510
V3458
03441
0VooL
06099
00000
00093
U3459
03458
03459
oo100
03571
03572
03573
03574
03575
03576
03577
03578
03579
03580
03435
03436
03437
03438
vuloz2
00100
03448
03441
03603
00100
03582
035832
03584
03s8s
03586
03587
03588
votro2
00100
03640
03668
00900
03622
03654
01300
03654
03582
00000
03628
03627
03623
03680
00200
03594
00100
03669
03670
03671
03672
03673
03674
Qoto02
00100

CODING SPECIMEN: 1620/1710 SPS

THIS PRO
WHER E X
FOR NUME
DIFF EREN
DORG
START TF
TF
TF
TOM
TOM
TOM

* 5%

TF
ASINE M

SF
BNF
SF
TF
TR
A
BNR
BNC1
TO
T0
T0
TO
T0
TO
TD
TO
TDO
0
TO

CONTA TF
S

CONTB TF

ROOT A

TR
SF

s

TF
BNF
TF
SF

S
BNC1
T0
TO
0
TD
T0
T0
RCTY
WATY

GRAM COMPUTES THE AREA UNDER THE CURVE SQRTX3X##2n#ARCSINEX
LIES BETWEEN O AND 1e THE AREA IS COMPUTED BY SIMPSONS RULE
RICAL INTEGRATIONe THE AREA 1S EVALUATED USING THREE

T VALUES FOR DELTAXe THEY ARE 0e100s

1732

DELTAXsX+7+ TRANSMIT VALUE OF INCREMENT

AREA+2-3

XSUBNeUNIT
SW3G1+1¢¢SET SW3 OFF
SW2G1+14eSET SwW2 OFF
SW1G1s1eeSET SW1 OFF

ASUBN-94CONST~9++ TRANSMIT ASUBS TO ASUBO

PSIXyASUBN
PSIXeXSUBN

8a

#52#L 499

93

PSIXe93
ASUBN=9 4 ASUBNG 1
PSIXsASUBN
ASINE+ASUBNG 1
CONTA
POLYG4B4PSIX=9
POLYGS524.PSIX-8
POLYLS544PSIX=7
POLYE564PSIX=6
POLYGS584PSIX-5
POLYG604+PS1X-4
POLYG624PSIX~3
POLYG644PSTX=-2
POLYEL66,PSIX=1
POLYG684PSIX
POLYL1240XSUBN=6
POLYG164XSUBN=S
POLYL184XSUBN=-4
POLY5204XSUBN=3

POLY

RADCND +UNIT N
RADCND + XSUBN+ sRADICAND # 1~X
RADCND ¢ ZNINES~134

CONTB

ARGGA2 +RADCND~6
ARGG A6 +RADCND=5
ARGLAB+RADCND-4
ARGLSO0«RADCND=-3
ARGLS2+RADCND~2

ARGLS4 +RADCND~1

ARGLS6 +RADCND

ARG

NINE.TWO9

ODD INT ¢« ONEONE
*G2eL
ODDINT=84+TWO
RADCND&7 + OODINT
ROOT
RADCND&7+ODDINT
RADCND~7 +RADCND=-6
RADCND=7
ODDINT~8+NINE
NINEWNINE=1
ROOTL1#L + TWOG L
SQRTNINES
RADCND& |
SQRTsRADCNDG6
CONTC
GENRTL2414SQRT-5
GENRTG 28+ 50RT=4
GENRTG304SORT=3
GENRT(32+SORT-2
GENRTL344S0RT=1
GENRTG36+S0RT

GENRT

Sample Program Output Listing, Part 1

© 1962 by Auerbach Corporation and BNA Incorporated
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AND 040256
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412:131.100

IBM 1620 Model 1
Coding Specimen
1620/1710 SPS

0002
Llolo2}
0006
0008
0010
o012
0014
oo16
ootis
0020
0022
0024
0026
0028
0030
0032
0034
0036
0038
0040
0042
0044
Q046
0048
0050
o052
0054
0056
0058
0060
0062
0064
0066
0068
0070
0072
0074
0076
0078
oo8o
oo82
0084
0086
ooes

0090
0092
0094
0096
0098
0100
0102
o108
0106
o108
o110
o112
o114

0116
otLt8
0120
o122
0124

0126
o128

0130

0132

0134

0136
0138

0140

0142

0144

0146
0148
0150
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412:131.101

IBM 1620 MODEL 1

§ 131.

.1

12/62

CODING SPECIMEN (CONTD.)

02s72
02584
02596
02608
02620
02632
02644
02656
02668
02680
02692
02704
02716
02728
02740
02752
02764
02776
02788
02800
02812
02824
02836
02848
02860
02872
02884
02896
02908

02920
02932
02944
02956
02968
02980
02992
03004
03016
03028
03040
03052
03064
03076
03088

03100
03112
03124
03136
03148
03160
03172
03184
03196
03208
03220
03232
03244
03256
03268
03280
03292
03304
03316
03328
03340
03352
03364
03376

03394
03401
03408
03415
03423

23
32
26
4“7
25
25
25
25
25
25
2s
25
25
25
34

49
23
32
26
13
32
26
26
22
15
49
49
21

26
16
15
26
26
21
49
21
21
24
a7
13
32
21
49

16
26
26
15
4“9
23
32
26
23
25
25
25
25
25
25
2s
25
2s
34
39
1
14
a7
48

Figure 8.

03674
ooo8s
03690
02764
03909
03913
03915
03917
03919
03921
03923
03925
03927
03929
aecoo
C3999
02896
03441
ooos7
03700
03700
00090
03s88
03580
03580
02765
02152
03004
03423

03441
03063
02897
03711
03718
03718
01792
03711
03441
03441
01792
03711
ooos8
03423
03160

03063
03711
03441
03089
01792
03423
00088
03690
03690
03959
03961
03963
03979
03983
0398>
03987
03989
03991
00000
03933
01743
01743
01732
00000

00007
00007
00007
00007
02008

03580
QL0000
00094
w0100
03681
03682
03683
03684
03685
03686
03687
03688
03689
03690
ou102
00100
00000
03441
Qoooo
[SIeIO=T)
0ouU-3
00000
00096
03569
03690
00009
00d00Q
00000
03686

03394
000-4
00009
03434
03394
03718
00000
03690
03718
03680
01100
-0000
00000
00095
00000

000-2
03434
03718
00v09
00000
03394
00000
00097
03725
03389
03390
03391
0oo83
voos4
oooss
00086
00087
oooss
00102
00100
000=-7
-3422
01200
00000

CONTC

Swi

sw2

* INIT

ODDVN

MULT

Sw3
* INIT

* AREA
DELTAX

AREA

A
1ALl
TF

TFM

TOM

SQRTWPSIX
5

TEMP1 94

swi
FUNCTG 10+ TEMP1=9
FUNCTG 144 TEMP1 -8
FUNCTG16+TEMP1=7
FUNCT& 184 TEMP1~6
FUNCT(20+TEMP =5
FUNCTG22+ TEMP =4
FUNCTGZQoTEMPl:S
FUNCTG26+TEMP1=2
“FUNCTG28+ TEMP1=1
FUNCTG30+TEMP 1

FUNCT

swa2

XSUBN XSUBN

87

TEMP24+96
TEMP2+34+10

90

RADCND+96
PSIX+CONSTLSO
PSIXsTEMPI

SW1G1+9

ROQOT—-14%L

ODDVN
AREAWTEMP =44 +FOGFN
ZATION FOR FSUBODD
'XSUBN+DELTAX
MULTG1 144410
SW261+9

ACCUM.Z
TEMP3.DELTAX
TEMP3, TEMP3
ASINE-3%L

ACCUM, TEMP1

XSUBNs TEMP3
XSUBNNINES
ASINE=-3#%L

ACCUM

88,

AREA+95

*#GE*L

ZATION FOR FSUBEVEN
MULTG1142010
ACCUM+Z

XSUBN TEMP3
SW361+9

ASINE=-3%L
AREADELTAX

a8

TEMP1 97
TEMP1 « THREES
QUTPUTG26+DELTAX=5
OUTPUTE28+DELTAX -4
OUTPUTL30+DELTAX=3
OUTPUTG46483
OUTPUTG50.84
OUTPUTLS2485
OUTPUTE54486
QUTPUTE56+87
OUTPUTL58488

OQUTRPUT
STARTG11+7410
STARTG11eX621
START

INITIONS
7
7+100000
7450000
725000
8

Sample Program Output Listing, Part 2

AUERBACH / BRA

PAGE

2

0152
0154
0156
0158
0160
olez2
0164
0166
o168
0170
0172
0174
0176
0178
0180
o182
0184
0186
9188
o190
o192
0194
0196
0198
0200
0202
0204
0206
0208
0210
o212
0214
0216
0218
0220
0222
0224
0226
0228
0230
0232
0234
0236
0238
0240
0242
0244
0246
0248
0250
0252
0254
0256
0258
0260
0262
0264
0266
0268
0270
0272
0274
0276
0278
0280
o282
0284
0286
0288
0290
0292
0294
0296
0299
0302
0305



CODING SPECIMEN: 1620/1710 SPS 412:131.102

§ 131.

.1 CODING SPECIMEN (CONTD.)
03434 00011 z DC 110 0307
03441 00007 XSUBN DS 7 0310
03448 00007 UNIT  DC 741000000 0312
03458 00010 00006 ASUBN DSB 1046 0315
03509 00001 DS 1 0317
03519 00010 CONST DC  10+-4337769 0319
03529 00010 DC 10419349939 oazz
03539 00010 DC  10+-44958884 0325
03549 00010 DC  10.87876311 o3zs
03559 00010 DC  10.-214512362 0331
03570 00011 OC  11+1570795207® 0334
00012 L DS .12 0337
03580 00010 PSIX DS 10 0339
03581 00001 oS 1t 0341
03588 00007 RADCND DS 7 0343
03601 00013 DS 13 0345
03616 00015 ZNINES DC  15:9999999¢ 0347
03622 00006 T™WO os 6 0350
03628 00006 NINE DS 6 0352
03640 00012 TWO9 DC  12.200000090000 0354
03654 00014 ODDINT DS 14 0357
03668 00014 ONEONE DC  144100000000000Q1 0359
03674 00006 SQRT DS 6 0362
03680 00006 NINES DC 64999999 0364
03690 00010 TEMPL DS 10 0367
03700 00010 TEMP2 DS 10 036%
03711 00011 accuM Ds 11 0371
03718 00007 TEMP3 DS 7 0¥73
03725 00007 THREES DC  7,3323333 0375
03727 00036 POLY  DAC 36+FOR X#0¢000+ POLYNOMIAL¥0e000000000€ 037e
03799 00030 ARG DAC  30+SQUARE ROOT ARGUMENT#0+000000@ o3ez
03859 00020 GENRT DAC 20+SQUARE ROOT#0,00000e 03se
03899 00017 FUNCT DAC 17+FXX0#04000000000@ 0389
03933 00031 OUTPUT DAC 31+FOR DELTAX#0+000+ AREA#0+00000@ 0392
01732 DEND START 0396

PAGE
Figure 8. Sample Program Output Listing, Part 3
© 1962 by Auerbach Corporation and BNA Incorporated 12/62



412:131.200

IBM 1620 MODEL 1

§ 131.

.2 CODING SHEET

IBM

1620/1710 Symbolic Programming System
Coding Sheet

Program: Date: Page No. Ln_]l 3 of
Routine: Prog! g
Line Lobel Operation| Operands & Remarks -
3 516 1412 15116 20 25 30 35 40 45 50 55 60 5 70 75
U] PRI BT B R R S A S S S S S S S
0,2,00 5 4 4 4y L1 I B B A N SN S S ST R WY VAT SN AN SN T SNS  SHA N WY WHUN UUO0 TN ST WA WA Y SN TN SN0 SN N WO WA VAN YA SN UG VAU ST Y VAN SR AN SN SO ST S 1
0 19 ) I | - ) IS WS SN T N TN SN TN VN SN T TN WS N SN TN S N S N S N S ' R S | J S S T T R . | L1 1 I R W T N N N N TR S N B T
o“lo I S | 111 ) . | | I .| | SN S N S T N U N N S N N | 1412« .t v & % 1 1 & @ & ¢t r % @ ) 1 ¢ 1 ¢ & ¢ ¢ ¢ 8 @ 2 1t
05,00 4 4 4 L1 TR B T S T NN AN SRS AN S U0 TN SN VAN SN S S T S0 Y SN S S ST S SO S A0 WO UYWAY VAT T ST S VA T T S S WO S S0 ST VAN VAN T S W
016,08 4 1 4 3 4 I TS B W B R B B | FURTNS T YHA S TN Y W YAAN OON S A S N OO S S AT SO0 S WY S WA ST S S YA T WO S S N U U T WY T T S T Y YO T S S
047,00 4 4 4 4 4 111 I U T T B S T | TR U U T SO SONN SN SO WA U TN ST UG NUN UUC SN WY SN SOURE HON WS SN0 N ST UHAS AN WO SN U S W WA T Y DO A SN0 WY WA AT WO T TUY T S B S
8,00 1+ 11 4 11 TR B U B R TR S0 SN U S T SN S S SN T WY TN YO A ST S SN S AT R OO JAA S A S WA S S UAA YA A T U S T S 0 T S O T W G
0,92.00 4 4 4 4y Lo TS S T N WS B B B | U YOS SN TN N Y TG SN WA T AU U0 S S SN WS SN SN U S0 T SO WA WS VU S SN T WA N WY SN WA U U U TN U U O T W N T B WO |
1,00 4 4 4 4 L1 F A S SO WY S TS ST 1 YT N A T SN O TN TS T TN T TN SN WU SN ST T SN TS TN SN SO WY S T SN Y AT ST SO0 ST SV Y T A Y S SO A S W WA T SO SO W
a0 0y L1 T U T S T S W P ST NS NI N R U WY T ST U ST SN S T SN SU YA HAN SN ST SN TN SHN ST SN T WA VAN SHT S SR NS WY SO WA S A SN Y T SR TN A W S
lIzlo i I - L1t 1 & 1 1 i & At 4 &t & 8 1 8 &t 2 4 & 2 FES S N S NI NN UUN W SN (N WIS UNUS SN NN N U S S S U U U SN U S S - ' Lt 1
L] SRS B ST R SR PR ST S ST I S S S N A S S SR S S ST S S VO S ST S ST ST T ST A WA S ST VAT ST ST ST S SO T S W
1,400 4 4 3 4 s TR TS I T S S Y B U S S ST NN ST T T ST YA ST TN TN Y SHAF TS A WA S N SN NN Y S UG TN WA TN T SO S N T U Y W A S O Y T S S
‘l’|° Lot 1 1 1 11 1 14t 1 8 ¢ (& ¢ At % & 4 & & 4 & 3 2 i 2 ) 2 2 2 L4 4o gtoto 443 4t & & 1 % 3 & 4 4 3 1 & 3 ). 2 1
1,600 4 0 0oy s}y N TS T S B A PR SN ST S S NN ST SAT T ST TN NN T T SN ST ST ST AN S SN TN SN VAT SUN0 TR SHAN AN U S SHAN S U S SN WA WY SN S T SN S A S S S
1,37,00 4 10 4y 111 IS A S R PRSI T N S N U Y S S S U T S TN W U YA S TN ST S T ST S A S T S N0 Y A S S SO S O O S W S S S WA U
1,8,0 | I . Lt 1 | S T S S W 1 PR WA TN NN N VN TN NN WA N T WA U WA SN TUNS SN SN AN AU U N N NN W WA NN N N TS TN Y S TSN U G N T U U U U
1,9,00 4 4 144 TN B SIS S S W B PR T T S T A W TS Y N TN SN0 WA U N AT S T TN ST S N TR TN VA U Y W N S NN A G A N U W WY N N TN S U Y S S YRR
2,0,00 4 4 4 4 TR T T T VT L T T WO S W PR ST T 0T 0 WY UOF TN T NS YO S N WO TE VA0S VAR YK VAN SO S SN WA TR U TN SN WA 0 T S WY VAL U UG S WY WS UK N W S WCIS W W
o 141 11t T S I R B W N | TS I N N N N S NV YT TR WY NAE NG Y YA T SN TENN TN S S A T S TN S S T S AN W S TN WO SO U T U W Y S S S T S
11 A U N DO W U S N T S Y | PSS S T o T AT YO A T 0 A WA WO U TN A YN TS WO T WO S DA S Y TN [ WA T U A 0 WA U WA S W T Y N N Y
Y S| 11 TN O N WS T S U BN PSS T A U N NN U TN WA O T T U U N SN U S S TN WO BN TN A U U U B S T T U W A O S B A O O GO |
11 IR A ) IR IR B A N N S A S AT U U S U N T TS S0 T DT S S S S0 S S S 0 T SN A S S0 S T S WA S S Y A BT
1 IR RN IS AN TN AN A A PSS ST 0 S0 U0 T8 N TEE TN A T TN A S Y TN WA SN VAN N YO S A TN Y T U TS S U T 0 W U S T U W ST A Y B
1 | 111 L1 ! 1 2 1111 FREEE GRS TN TN S SO N BN D G B B e | 1 £ 4ot 80 g1 1 1 g % 2 3 %o % % ¢ 4 & 1 % 2 2 8 1 8 % 1 8 & 3 4
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STANDARD

=D

REPORTS

§ 132.

CODING SPECIMEN: FORTRAN I

.1 CODING SPECIMEN

START

of x

Reod Cards with
Values of
a,b,c,d

Read o Cord
with Value

Compute Sat Compute
§(x)m'ax2 +bx + C f(x)=0 f(x) = =ax2+ bx = C|
Print

x, F{x)

e ———

The rorTRAN statements to solve this problem are shown in the coding chart
which follows. In this problem, statement numbers required by the logic of the
program are either 1 or 2 digits; statements with 3-digit numbers are numbered

only for the purpose of explanation here,
in an actual program.

(—— C fOR COMMENT

and would not need to be numbered

+statement|z
NUMBER [§

S

s

FORTRAN STATEMENT

7 10 (] 20 25 30 EH 40 45 50 33

Cc FUNCTION OF X PROBLEM

1 1 1 1 L 1

100| READ, 7,A,B,¢C D .

6| READ, 7 X | 1 1

Lo lIE ¢ X= D) 2,3,4

2| FOEX = A%Xx%2- -+ B#X+C

102| 60 T0 5 ., L 1

3| FOFX, = 0. . L

103/ 60 70 5 L "

4 IFOFX, = ~A¥XX$¥2 4+ B#X-~C

5| PRINT 1., FOEX, .
104 60, TO 6., . .

1| FORMAT (Fl4.-5 Fi4.5)

7| [FORMAT. (F4-0) . N

FND \ ) . L
L 1 1 1

Copied from IBM reference manual, IBM 1620 FORTRAN

© 1962 by Auerbach Corporation and BNA Incorporated

412:132.100

IBM 1620
Coding Specimen
FORTRAN |
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IBM

FORTRAN CODING FORM

vorm X28-7327-3
Printed in U.S.A.

Program
Coded By Date
Checked By Identification Page of
| SR PR |
C FOR COMMENT 73 80
r T
lsrnmem;
NUMBER |8 FORTRAN STATEMENT
1 5|67 10 15 20 25 30 35 40 45 50 55 60 65 70 72
. 1 ] ] ] 1 1 L ] ] 1 1
L ] 1 ] 1 1 1 L 1 1 1
| 1 1 L 1 1 L L L 1 !
. [ | el 1 L R ] 1 L 1
PR S | P | | | I 1 PR | 1 1 1 L 1 1
= N NN R N [ NP U I B P S I B ) 1
m
3]
= . 1 P S L1 L 1 1 L1 1 1 L1,
(=)
-
I\ , . R | I | R SR BV S AP A S SR ST B
1z
8> e | || NP B B S e [ BNV B
R 1 [ | NP SR R o N B B TR 1
1 | | 1 1 1 ] 1 1 T 1
PR I 1 FENSERT | I 1 1 " . 1 a1 P | 1 1
1 1 1 P | 1 1 1 1 P | P | 1
1 1 1 R S| 1 1 1 1 | 1
1 ] 1 1 L1 1 1 1 1 1 ]
| L ] 1 1 | 1 1 1 1 ] N
1 I ] 1 1 1 1 1 ] 1 1
el 1 1 1 1 1 . 1 1 ] 1 1
L1 L T B B | . N 1 [ 1
1 1 L I 1 1 1 L 1 1 1
P 1 1 e N I S 1 1 | | 1

z

LAFHS ONIAOD

‘cET §

ZLy

00z°zelL

0Z91 wal



STANDARD

EDPr

REPORTS

g 133.

CODING SPECIMEN: FORTRAN Il

.1 CODING SPECIMEN

(—— C FOR COMMENT

RS FORTRAN STATEMENT é
' slels 0 1 20 25 30 s 4 43 50 53 )

PROGIRAM FOR FINOING THE (AREEST YALUE . | ! 1 L §

ATTAILNMED BY), A SE6ET OF WUMBERS . 1 I 1 L ;

NIMENSTOM A (999) 1 1 L 1 i L 1 1 5

EAD LG NpgCACT Dy Lo f g N ; A ) o 5 ]

1 F0RMAT (IA/(12F 6. 2) ) . ) A ) . . S

BILGA=4( 1\ L P L L " 1 " 2 L f

5l lpo. 2,0 I1=2, M ! ) i 1 ' ) ' L 1 7

30 IF(&]GA'AI(I))AO-ZQ.JD 1 1 ) ) 1 1 ' ?

10| 1816 A2ACLN 1 1 1 1 ' 1 L L 1 }

20| ICONTIINUE | 1 1 L 1 ) L L L 1 >

PRIMT 2., My BILGCA 1 L I ' 1 L L 1 5

2| |FORMAT (224 Jﬂqén LARGEST. OF THESE T3, 12H NUMBERS. ‘1.8 F7..2) \

STop 33333 L 1 1 1 1 el 1 L L S

END 1 1 il L L L I 1 i 14441

1 L 1 1 " L L 1 L s s g

A

Figure 1. A Short FORTRAN 11 Program

FORTRAN STATEMENT

IDENTInICATION

00000000000000000000000000000000000000000000000000000000000000000(00000000
TN NN RN AN BRI ANNNNUHBRNANCHZOUGET GV YNUB KT UADNROUSSTRORNZNUBAN NG

R R R R R R R R R RN R R R AR R R R R R R R R R R R R AR AR R R R R R R R R R R IR RR AR
2122221222222222222222222222222222222222222222222222222222222222222222222222222222
JIJJJJJJ33H33JJJHJJJJJJJJJ“JS”JJJH3333“3]333313]33313333133111331!133331333
4144444HHlHH4NHJUH444“‘“40444“464“44NHHHJOIJAH44‘440H44‘HtH‘l
515 555/5555555555555555555555555555555555555555555555555555555555555555555/55555555
5:86656E556SGGG6555566555i5555655565665356566555655568685BSEEGHEEEGG‘GBSBNGSSGEE
MNP0 0011077100101 1111171000777101 01001000111 iy
B:HHBBHHs0HllﬂkllNBNllllil0lHlll“l’“lllllll“lllll”Illlllllllll:llillll

9'9993(313
s ashl
J

!9999!9999999999999!93}9!9!935!!!!5!!!99!99999999
HADNBRINRNAIQUHABTGaSHUNURSNUNDURRUSROBERAN RN R TN N

Figure 2. Standard FORTRAN Statement Card

Copied from IBM 1620 - FORTRAN II Specifications Bulletin

© 1962 by Auerbach Corporation and BNA Incorporated
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IBM 1620
Coding Specimen
FORTRAN 11
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STANDARD

EDP

REPORTS

§ 134.

1

CODING SPECIMEN: GOTRAN

CODING SPECIMEN AND CODING SHEET

———C FOR COMMINT

Problem: Compute the square root of each of the
numbers from 1 to 15.
The solution is based upon successive iterations of
the formula
B

g R

RT= 5
where RT=the square root to be found
B =the number whose square root is to be found
(the argument)
R=the successive approximations of RT.

One solution to the problem is presented, along with
a comment elaborating on the purpose of each state-
ment used. Figure 17 shows this program.

412:134.100

1BM 1620
Coding Specimen

GOTRAN

e 13 FORTRAN STATEMENT

5167 72
c, . A _|PlROGRAM TI0, (COMPUT.E THE SQUARE RooT OFA \THE NUMBERS FROM 1 7.0, /.5 L
L1 B=0,.0 1 1 014 il L b L L b bt du 4 at ]
RS (X Y A Y T A A S AR A S A S AR A A S Y S S S B SN Y SO A ST A S A S A AU AT A AL RO L
Lo [ REe O b e N AR
v BB O s v e e Ly Lty
LV RT=B/AR 4y e i e L
Lo LRT=RTFR Ly e Lot
T R.T."./?.T.,/.Z.-.o..............|.|.¢.....|‘4.|...|1,|||...|1.|| Ly
o 2l IR=RT 4 v w v aae  aaay Ly
L RT=BAR 1 4 v vy e e Ll
1 RTARTHAR 4 vy i a0 vy v v U e NS U A
L erl-lkITI,/lzlihollIllllllilllllllllAIIIlllllllllllllJlLlLAllll L
b I IMESTHR=ART v i S I SR
vV ITMEST A NEST=0000000/, |\ \ v vy v b Lt
T LA (TEST), |4|;|4|’.|2||.|.||||x|.A|||||||a||||||:||||;x|||||| Ll
s AL ICONTIVMUE 0 v ey Ll
||||5PARA/:Mﬂ,J&\,IRﬂIIIII!II|l|||||||Alll4‘lllllllllIlllllllklll R AR E
L [0, 172 R N W U N S U U U0 S0 ST T W0 S WA S SR TN SN T TN UOC ST S O S0 U S WO UL S SO0 SR S S OO0 B S0 T S SV A O I I A
L TR AU S S S H U S S0 S0 T SOV EA SO0 S0 T A0 S ST S ST 0 S T ENT A0 S N A S S ST SO S  O B MR R A R A A | L b
i R NS S U S S S S S A A AT RSO S S ST S0 SV ST WSS O S VAT IV S AT T S A A W AT O S SR B W S | [T S A
Ll T AR S S S T 0 UV S S A ST RTINS SV A SOV I S S0 BV S SO0 A SV AUU NN NN T8 S 0 WU SV U0 WS O S B U | Ll gy

Figure 17. A Program to Compute a Series of Square Roots

Copied from IBM reference manual, IBM 1620 GOTRAN

© 1962 by Auerbach Corporation and BNA Incorporated
T :
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412:141.100

REPQRTS

IBM 1620
Data Code Table

Internal Numeric

DATA CODE TABLE NO. 1

§ 141. .23 Character Codes
.1 USE OF CODE:. . . . internal numeric data.
’ BIT
.2 STRUCTURE OF CODE PATTERN SYMBOL
Blank,
.21 Character Size:. . . . 1 digit of 6 bits. 0 0
.22 Character Structure: . digits Oto 15in 8, 4, 2, 1 1 1
BCD bit coding; 1 odd pari-
ty check bit; 1 flag bit. 2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 ¥ 2/
11
1 Num.
2 Blank
13
14
15
F (Flag bit) 0
Notes:
1. digits 1 to 9 with flag bit are minus 1 to minus 9.
2. record mark symbol.
3. numeric blank code used for card formatting.

© 1962 by Auerbach Corporation and BNA Incorporated 12/62






STANDARD

DATA CODE TABLE NO. 2

§ 142, .221 More significant
pattern: .
.1 USE OF CODE. . . . .internal alphameric data.
.222 Less significant
.2 STRUCTURE OF CODE pattern: .
.21 Character Size: . . . . 2 digits per character;
- zone and numeric. .23 Character Codes
.22 Character Structure

412:142.100

IBM 1620
Data Code Table
Internal Alphameric

. 1 zone digit, coded as in

Table No. 1.

. 1 numeric digit, coded as

in Table No. 1.

SIGNIfFEISCSANT MORE SIGNIFICANT PATTERN

PATTERN 0 1 2 3 4 5 6 8 9
0 Blank | + - Y,
1 / A 51
2 B |K, 2 S
3 $ , = L, 3 T
4 ) * ( @ D M, 4 U
5 E |N, 5 v
6 F |0 6 w
7 G |p 7 X
8 H |Q 8 Y
9 I R, 9 Z
10 £ 2/

Notes: 1. output as minus (hyphen) on typewriter.
2, record mark symbol.

© 1962 by Auerbach Corporation and BNA Incorporated
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STANDARD

EDXr

REPORTS

IBM 1620
Data Code Table
Typewriter

DATA CODE TABLE NO. 3

. § 143, .23 Character Codes
.1 USE OF CODE . . . . I/O Console Typewriter
(numeric mode). DIGIT SYMBOL
.2 STRUCTURE OF CODE
0 0 I
.21 Character Size:. . . . 1 digit per char.
1 1
.22 Character Structure: ., 1 digit, coded as in
Table No. 1.’ 2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 ¥ 2/
11
12 e 3/
13
14
15
F (Flag bit) 0
- - - * 5/
Notes: 1. O or space on input; 0 on output.

2. record mark symbol on input; stop on
output; record mark Dump Numerically
output mode.

3. numeric blank code for use by card
formatting.

4. digits 1 to 9 with flag bit are minus 1
to minus 9.

5. output for invalid character with
correct parity.

© 1962 by Auverbach Corporation and BNA Incorporated 12/62






§ 144.

.1

.2

EDP

STANDARD

REPORTS

USE OF CODE: ., .

STRUCTURE OF CODE

.21

.22

Character Size: ,

Character Structure

DATA CODE TABLE NO. 4

1/0 Console Typewriter
(alphameric mode)

2 digits per char.

.221 More significant

pattern:

.222 Less significant

pattern:

.23 Character Codes

412:144.100

IBM 1620
Data Code Table
Typewriter

1 zone digit, coded as in
Table No. 1.

1 numeric digit, coded
as in Table No. 1.

LESS MORE SIGNIFICANT PATTERN
SIGNIFICANT
PATTERN 0 2 3 4 5 7
0 Space + - -1/ 0
1 / A J 1
2 B K 2
3 $ , = C L 3
4 ) |k 3] e D M 4
5 E N 5
6 F (e} 6
7 G P 7
8 H Q 8
9 1 9
10 £ 02

Notes: 1. output only.

2. record mark symbol on input; stop code on output,

3. > symbol is output for invalid character with correct parity.

© 1962 by Auerbach Corporation and BNA Incorporated

12/62






l 412:145.100
STANDARD
' FERORTS IBM 1620
Data Code Table
Paper Tape

DATA CODE TABLE NO. §

§ 145. +23  Character Codes
.1 USEOF CODE . . , . paper tape input-output.
— LESS MORE SIGNIFICANT PATTERN
SIGNIFICANT
.2 STRUCTURE OF CODE PATTERN 0 16 32 48
.21 Character Size: . . . 6 data tracks + 1 odd 0 3/ 0 - 4/ |+ U
parity track + 1 track for =
end-of-line symbol (EOL). 1 1 / I, 1 A
.22 Character Structure 2 2 S K, 2 B
.221 More significant 3 3 T L, 3 C
pattern: . . . . . . 2 zone bits; X =232, -
O =16. 4 4 U M, 4 D
.222 Less significant 5 5 v N, é E
pattern: ., , . . . . 4 numeric bits; 8, 4, 2, 1.

6 6 w o, 6 F

7 7 X P, 7 G

8 8 Y Q, 8 H

9 9 Z R, 9 I

10 + 2/

11 = , $

12 @ 8/| ( * )

13

14

15 6/

Notes: 1. i is minus one, etc.

2. % is record mark symbol; can be punched
only in Dump Numeric mode when tape
punched by computer. Becomes EOL
(End of Line) char. otherwise (single
punch in EOL track).

3. this code (blank or space) contains a
punch in parity track.

4., minus or hyphen in alphameric mode;
minus zero in numeric mode.

5. J-R and -1 to -9 interpreted as J-R in
alphameric mode, -1 to -9 stored as
-1 to -9, numerical mode.

6. Tape feed code.

7. minus zero in numeric mode.

8. code for numeric blank in numeric mode.

© 1962 by Auerbach Corporation and BNA Incorporated 12/62






STANDARD

EDP

REPORTS

§ 146.

.1 USE OF CODE: . . card input-output (numeric mode).

.2 STRUCTURE OF CODE

.21 Character Size:. . 1 column per character.

DATA CODE TABLE NO. 6

1BM 1620
Data Code Table
Card Code (Numeric)

412:146.100

© 1962 by Auerbach Corporation and BNA Incorporated

.23 Character Codes
OVERPU
UNDERPUNCH NCH
None 12 11 0
+
None 0 1/
12
11
+ -
0 0 0
1 1 1~
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 9
8-2 3/
8-3
8-4 2/
8-5
8-6
8-7
Notes: 1. on input only.
2. read in as "numeric blank'; causes blank
column on output.
3. % is record mark symbol.

12/62






STANDARD

DATA CODE TABLE NO. 7

§ 147.
.1 USE OF CODE: . . card input-output (alphameric).
.2 STRUCTURE OF CODE

.21 Character Size:. . 1 column per character.

.23 Character Codes

1BM 1620

Data Code Table

412:147.100

Card Code (Alphameric)

OVERPUNCH
UNDERPUNCH
None 12 11 0
None Blank + -
12
11
+ + -
0 0 |0 4| o©
1 I A 51 /
2 2 B | K 2 S
3 3 o L, 3 T
4 4 M, 4 U
5 5 E | N5 \
6 6 F |06 w
7 7 G P, 7 X
8 8 H | Q8 Y
9 9 1 R, 9 VA
8-2 + 1/
8-3 = $ )
8-4 e ) * (
8-5
8-6
8-7
Notes: 1. % is record mark symbol.
2. 1 is minus one, etc.
+
3. 0 is positive zero.
4. input only.

© 1962 by Auerbach Corporation and BNA Incorporated
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EDP

REPORTS

412:151.100

IBM 1620
P. 0. Facilities

PROBLEM ORIENTED FACILITIES

§ 151,

.1 UTILITY ROUTINES

.11 Simulators of Other Computers

IBM 650.

File Nos. 2.0.004 (card)
and 2.0.005 (tape).
Date available: , . currently available.
Description:
The simulator program 2.0,004 utilizes card in-
put-output and simulates a 650 card system. The
storage required is as follows:

To Simulate: Requires:

1,000 word basic 650 20, 000 digit 1620 with
Automatic Divide
2,000 word basic 650 40,000 digit 1620 with
Automatic Divide
4,000 word basic 650 60, 000 digit 1620 with
Automatic Divide

Simple modifications are given to simulate a 650
card system by means of the 1620 punched tape
and/or typewriter input-output. The Simulator
program occupies storage up to location 09021,
Execution time on the 1620 Model 1 is approxi-
mately 3.5 times as long as a very well optimized
program run in the 650.

The tape simulator program is very similar to
the card simulator program. Either program al-
lows execution of 650 programs on the 1620 with-
out reprogramming.

.12 Simulation by Other Computers

IBM 7090.
Reference: . . .. .. File No. 1710-SI1-002.
Date available: . ., currently available.
Description:

This program provides simulation of the IBM 1710
Control System, which uses the 1620 Processor,
on an IBM 7090.

.13 Data Sorting and

Merging: . . .. ... none
.14 Report Writing: none

© 1962 by Auerbach Corporation and BNA Incorporated

.15 Data Transcription

1620 5-Channel Tape Translation Program

Reference: . . .. .. File No. 1.6.014,
Date available: . . . . currently available,
Description:

Program reads 5-track punched tape, translates

data to legitimate 1620 characters, and punches

characters on tape.
.16 File Maintenance: . . , nomne,

.17 Other Library Routines

.171 Floating point function subroutines (macros)

Note: data given is for 8-digit fixed length operands.
Routines are available for variable length
operands.

FSQR.

Function: . . . .. ... square root.

Time, y sec

1620 model 1: 120, 000.

1620 model 2: 30, 000.
Storage required, with

automatic divide: . . . 579 digits,
Macro: . . . ... ... FSIN.
Function: ., . ., .. ... sine,
Time, p sec

1620 model 1: 150, 000.

1620 model 2: ... 37,500.
Storage required, with

automatic divide: . 843,
Macro: . . . ... ... FCOS.
Function: . . . ... .. cosine,
Time, y sec

1620 model 1: 155, 000.

1620 model 2: ... 39,000.
Storage required, with

automatic divide: . 843,
Macro: . . . .. .. . FATN.
Function: . . . . .. .. arctangent.
Time, p sec

1620 model 1: 260, 000.

1620 model 2: . .. 65,000.
Storage required, with

automatic divide: . . . 989.
Macro: . . . ... ... FEX.
Function: . . . .. ... exponential, natural,

Time, 1 sec
1620 model 1:
1620 model 2: R

Storage required, with
automatic divide: .

160, 000 (positive power),
40, 000 (positive power).

740.

12/62
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.171 Floating point function subroutines (macros) (cont'd)

FEXT.
exponential, base 10.

Macro: . . . v v v v .
Time, u sec.

1620 model 1:

1620 model 2: .
Storage required, with

automatic divide: , . .

145, 000 (positive power).
36,300 (positive power).

740.

FLN.
Function: , logarithm, natural.

Time, U sec

.......

1620 model 1: 290, 000.

1620 model 2: 72,500.
Storage required, with

automatic divide: . . 842,
Macro: . . . ... . FLOG.
Funetion: . . . .. .. . logarithm, base 10.
Time, u sec

1620 model 1: , . . . 305,000.

1620 model 2: . 76,000.
Storage required, with

automatic divide: , . . 842.

.172 Matrix Inversion (Tape
Reference: . .. ...
Availability:
Description: )

This program will invert any non-singular square
matrix of size 22 x 22 or smaller. Provision is
made for re-inversion to check accuracy. Output
is on typewriter. The program is written in
FORTRAN language.

.173 Complex FORTRAN (Tape)

‘F. H. Maskiell

The Pennsylvania Trans-

former Division
McGraw-Edison Co.
Box 330
Canonsburg, Pa.
currently available; IBM
File No. 6.0.008.

revision to FORTRAN
processor allows addition,
subtraction, multiplica-
tion, and division of com-
plex variables.

File No. 5.0.006.
currently available.

L

Availability:

.....

Description:

.....

.174 SPS to FORTRAN
conversion:. ., . . . . 2 programs provide for
conversion of an SPS
object program into form
suitable for inclusion in

FORTRAN subroutine

library.
.175 Format Control Subroutines for 1620 Card
FORTRAN
Reference: . .. ... W. M. Fleischman
Worthington Corporation
401 Worthington Ave,
Harrison, New Jersey.
Availability: . .. .. currently available; IBM
File No. 1.6.017.
Description:

These subroutines permit the use of both fixed
length, variable point format, the standard FOR-
TRAN print routine; and variable length, fixed
point format. Modes may be interchanged within
a single program.

12/62

.176 Interpretive systems

Interpretive Programming System (Tape, Card)

Reference:

Availability:
Description:

File No. 2.0.001,
No. 2.0.002.
currently available,

IPS is an interpretive programming system for
the 1620. The one-address language includes

the commands of the Intercom System, widely
used on the Bendix G-15.

An Interpretive System for Performing Operations
With Complex Numbers (Tape)

Reference:

Availability: . . . .

Description:

.. W.D. Glauz and J. O.

Hancock
School of Aeronautical and
Engineering Sciences
Purdue University
Lafayette, Indiana.
currently available; IBM
File No. 2.0.003.

The program performs operations interpre-
tively with complex numbers in floating point
form. Program uses SPS language.

.177 Other

Tracing, Dumping,
Debugging: .. ...
Linear Programming,
Scheduling, etc.: . .
Industry applications:
Mathematical routines:

Fixed-point/floating-
point conversion: . .

.2 PROBLEM ORIENTED

LANGUAGES:
3  AUTOMAP
.31 Idemtity: .. ......
.32 Origin and Maintainer:
.33 Reference: .. .. ...
.34 Machine Tool

Controllers: . . . .

AUERBACH / BNA

10 programs.

17 programs.

27 programs.

20 programs.

4 programs provide off-line
and on-line graph plotting
with annotations.

1 program for each
conversion.

4 programs, which allow
automatic zero suppres-
sion and handle all alpha-
meric characters. Float-
ing dollar is not handled.
Also 2 programs handle
format when FORTRAN
typeouts occur,

none.

AUTOMAP,
Automatic Machining
Program.

IBM.
IBM Application Program

Bulletin H20-8097, dated
1962.
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.35

.36

.37

Description

AUTOMAP is a general-purpose program for the nu-
merical control of machine tools. It consists of
three phases of computation:

a. Translation from English-type statements,
which describe: the outline of the part; holes
within the part; control of the cutter location;
control of the coolant; and tolerances, cutter
radius, etc.

‘b. Computation on the output of the first phase,
which produces the path of the tool center dur-
ing the actual cutting.

c. A post-processing phase which produces infor-
mation for direct use by the particular machine
tool controller to be used.

The language can define circles, lines and angles,
and points. The cutter can be commanded to follow
pre-defined circular curves or to follow a path de-
fined in the statement itself. Detailed information
must be obtained from IBM.

Availability: . . .. .. 7
AUTOMAP Instruction List

A complete list of instruction statements is not
available, but-a number of the representative ones
are listed below.

FROM: . . ....... specifies starting point with
respect to an origin.
TOLER: ... ..... specifies tolerance on all

cuts, including non-linear
cuts.

.37 AUTOMAP Instruction List (Cont'd)

........
........
........

.......

INDR, VECTOR: . . ..

GO LFT; GO RGT: . . .

.......

LINE:

.........

FWD:. .........

........

© 1962 by Auerbach Corporation and BNA Incorporated

specifies cutter radius.

coolant on.

coolant off.

specified feed rate during
cutting.

move cutter along a path
specified by additional in-
formation in the
statement,

cutter movement along Z
axis.

specifies a direction of
movement.

move to left or right in
specified path.

parallel relation involved.

pick condition involved with
smaller (or larger) value
of x.

at an angle of.

line passing through
specified points.

specified point.

specifies circle radius and
center,

move in same general
direction.

tangency relation.

pass by.

all parts are completed.
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IBM 1620
Process Oriented Language
FORTRAN |

PROCESS ORIENTED LANGUAGE: FORTRAN |

GENERAL

Identity: . . . . . . . IBM 1620 FORTRAN,
"FORTRAN L."

Origin: . . . . . . . IBM General Products

Division, San Jose,
California.

Reference: . . . . . IBM Publication C26-5619-0.
Description

IBM 1620 FORTRAN is basically the FORTRAN I
language. FORTRAN II is now available for the
1620 (see Sections :162 and :184), but the FORTRAN
II translator requires a 1622 Card Read Punch and at
least 40, 000 positions of core storage. Therefore,
the earlier and considerably less powerful
"FORTRAN I' language, which can be compiled on
the minimum 1620 configuration using either punched
tape or card input-output, will continue to be widely
used.

The FORTRAN I system does not take full advantage
of the 1620's variable word length capability. All
integer items are represented internally by four-
digit fields, and all floating point items by ten-digit
fields (eight digits for the fixed point part and two
for the exponent).

The initial versions of IBM 1620 FORTRAN, released
in December 1960 and April 1961, did not permit use
of the FORMAT statement; instead, a fixed format
was used for object program input and output data.
The FORMAT statement is available in the October
1961 versions, described here, though there is still
considerably less input-output flexibility than in
FORTRAN II.

Probably the most significant limitation of the
FORTRAN I system is its inability to compile sub-
routines and functions written in the FORTRAN
language and to combine separately-compiled sub-
programs at execution time. Other restrictions and
extensions of the IBM 1620 FORTRAN I language rela-
tive to IBM 709/7090 FORTRAN II are summarized
below.

Restrictions:

(1) The following statements are not permitted:

SUBROUTINE
FUNCTION
CALL
RETURN
COMMON
EQUIVALENCE
FREQUENCY

.14 Description (Contd.)

Restrictions: (Contd.)

ASSIGN

Assigned GO TO
SENSE LIGHT i

IF (SENSE LIGHT i)

IF ACCUMULATOR OVERFLOW
IF DIVIDE CHECK

IF QUOTIENT OVERF LOW
READ INPUT TAPE
WRITE OUTPUT TAPE
READ TAPE

WRITE TAPE

READ DRUM

WRITE DRUM

END FILE

REWIND

BACKSPACE

(2) Arrays are limited to two dimensions.

(3) Double precision, complex, and logical oper-
ations are not permitted.

(4) Names are limited to five characters.

(5) Values of integer constants and variables cannot
exceed + 9999.

(6) Subscript expressions are limited to the form
(VARIABLE + CONSTANT).

(7) Statement length is limited to 66 characters;
continuations are not permitted.

(8) Alphameric information can be handled only in
the form of Hollerith items (FORMAT specifi-
cation wH), which cannot be named or manipu-
lated in storage; the Aw specification is not
available.

(9) Implied DO loops in input-output statements are
not permitted.

(10) Arithmetic statement functions are not per-
mitted.

(11) Numeric displays in connection with PAUSE and
STOP statements are not permitted.

(12) Statement numbers may not be greater than
9999.

(13) Symbolic coding cannot be incorporated into the
FORTRAN source program,

Extensions:

(1) The ACCEPT TAPE and PUNCH TAPE statements
provide punched tape input and output.

© 1962 by Auerbach Corporation and BNA Incorporated ' 12/62
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.14

.15

.21

22

.23

.24
. 241

12/62

Description (Contd. )

Extensions (Contd.)

(2) The ACCEPT and TYPE (or PRINT) statements
provide typewriter input and output,

(3) Floating point data values from 10799 to 10199
can be accommodated.

Publication Dates

IBM 1620 FORTRAN for

Paper Tape: . . . . . . . December, 1960.
IBM 1620 FORTRAN for
Cards: . . .. . . . . . April, 1961.

IBM 1620 FORTRAN wit
FORMAT for Paper Tape:. . October, 1961.
IBM 1620 FORTRAN with
FORMAT for Cards: . . . . October, 1961,
IBM 1620 FORTRAN
Reference Manual,
C26-5619-0: . . . . . . . May, 1962,

PROGRAM STRUCTURE

Divisions

Procedure statements: . . . . algebraic formulae.

comparisons and
jumps.

input and output.

FORMAT: describes
the layout, size,
scaling and code of
input-output data.

DIMENSION: de-
scribes the elements
in each dimension of
an array or set or

arrays.
Procedure Entities
Program: . . . . . statements.,
Statement: . . . . . characters; blanks are
ignored,
Data Entities
Arrays: . . . . . . . floating point or integer
variables.
Items .« + « . . floating point variables or
constants.
integer variables or con-
stants.
Hollerith item.,
Hollerith item: . . . . alphameric item that can
only be used for oupput,
Names

Simple name formation
Alphabet: . .
Size: . . . . ..
Avoid key words:
Formation rule: .

AtoZ, 0to9.
-1 to 5 char.
yes.
. first char must be a letter.

e o s
.
.

.
.
.

[

1. 242 Designators

Procedures
Statement label: .

Function name:. .

Data
Integer variables:,
Real variables:. .

Equipment
Card:

Paper tape: . . . .

Typewriter

input:. . . . ..

Typewriter

output: . . . . .

Comments:

Translator control: .

. unsigned integer, 4 digits
max.

. same as variable being de-
fined.

initial I, J, K, L, M, N,
. any other initial letter.

implied by verbs READ,
PUNCH.

implied by verbs ACCEPT -
TAPE, PUNCH TAPE,

.

implied by verb ACCEPT.

implied by verbs PRINT,
TYPE.

Cin column 1,

key word DIMENSION.

.25 Structure of Data Names

.251 Qualified names: . . .

. 252 Subscripts

Number per item:. .

Applicable to: . .
Class may be
Special index
variable: . .
Any variable: . .
Literal: . .
Expression: . .
Form may be
Integer only:
Signed: . .
Truncated
fraction:
Rounded
fraction:

......

. 253

.26 Number of Names

. 261 All entities: ., .

Y

. 262
. 263 Data

Files: . . . . . .

Items:. . . .. ..

Data levels:
Equipment

. 264

Card punch: . .
Paper tape reader:
Paper tape punch:,
Typewriter:

e . .

I AUERBACH | BNA l

. ione.

.0to 2,
. all variables.

.no,

.only integers,

. yes,

.at most N + C; where C is a
literal, —

.Cand N,
no.

. .10,

. 010,
. .1none,

. . symbol table holds up to 238
entries with 20, 000 stor-*
age positions and 2, 000
entries with 40, 000 or
60, 000 positions. An entry
is required for each name,
fixed or floating point num-
ber, and statement label
in the source program.

. .see . 261, above,

. .limited by hardware.
.see . 261, above.

. v o
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.27

.31

.311
.312
.313
.314
.315

.316
.317

.318
.319

.32
.33
.331
. 332

.333
. 334

.335
. 336
. 337
.338
.339

.34

. 341
. 342

. 343
. 344
. 345

Region of Meaning

.all names are universal with
respect to the program in
which they are defined, but
are not available to separ-
ately-compiled programs;
i.e., no COMMON state-
ment.

of Names: . . . . .

DATA DESCRIPTION FACILITIES

Methods of Direct Data Description

Concise item picture:. . FORMAT statement,

List by kind: . . . . . . . no.
Qualify by adjective: . . . . mno
Qualify by phrase: . . . . . no,
Qualify by code: . . . . . yes; first letter of
name,
Hierarchy by list: . . . . . no.
Level by indenting: . . no.
Level by coding: . . . . . no.
Others
Array size: . . . . . . DIMENSION (4, 7).

FORMAT (I4).

FORMAT (514).

FORMAT (F8. 3, E10.
4) for 4999, 999 and
+. 9999499,

Four-digit integer: .
Four-digit integers, 5:
Floating points items:

Files and Reels: . . . own coding.

Records and Blocks

Variable record size: . . . . preset variable.
Variable block size: .. . . preset variable.
Record size range: . . . . .no limit,

maximum of 80 char
for cards, 87 char
for punched tape and
typewriter.

. . input-output and

FORMAT statements.

. . input-output and FOR-
MAT statements.

1 logical record per
input or output state-
ment,

. automatic.

. none; 1 or more blocks

per logical record.

Choice of record size: .
Choice of block size:. . .

Sequence control: .

-----

In-out error control: . . .
Blocking control:

Data Items
Designation of class: . . . . by name
Possible classes
Integer: . . . . . . . . yes.
Fixed point: . . . . . . no.
Floating point: . . . . . yes
Double precision: . . . . . no.
Complex: . . . . .. . . no.
Alphameric: ... . . . . . no; Hollerith constants
only.
Logical: . . . . . . . .. no.
Choice of external radix: . none,
Possible radjces:. . . . . . decimal only.
Justification:. . . . . . . integers automatic
right justified.

. 346
. 347

Choice of external code:
Possible external codes:

. 348 Internal item size

Variable size:

. 348 Internal item size
Range
Integer numeric: . . . .
Floating point numeric: .

.349

.35 Data Values

.351 Constants
Possible sizes
Integer: . . . . . . . .
Floating point: . . . . .
Alphameric
(Hollerith): . . . . .
Subscriptable: .
Sign provision: .
Literals:. . . . . . .

.352

.353 Figuratives: ., . . . . . .
.354 Conditional variables: . . .
.36 Special Description Facilities
.361 Duplicate format: . . . . .
.362 Re-definition:. . . . . . .
.363 Table description
Subscription: . . . . . .
Multi-subscripts:
Level of item:. . . . .
.364 Other subscriptable
entities: . . . . . . . .
.4  OPERATION REPERTOIRE
.41 Formulae
.411 Operator list
+: [P ..
soLLLl
/. c e e e e e e
*E . e e e e e
LOG(): . . . . . ...
SIN(): . . ... ..
COS():e v v v v v v v
EXP(): v v v v o

SQRT (): . . ... ..

ATAN(): .. .. ...
.412 Operands allowed

Classes: . .

Mixed scaling: . . . . .

Mixed classes: . . . . .

Mixed radices: . . . .
Literals: . . . . . . .

© 1962 by Auverbach Corporation and BNA Incorporated

none, |

standard IBM 1620
punched tape and
card codes; octal or
binary codes not per-
mitted.

fixed.
none.

. fixed; 4 digits.
. fixed; 8 digit fixed

point part, 2 digit
exponent.

. . optional.

T 9999,
10-99 to 10199,

1 to 49 characters.

no.

optional,

same as constants.

own coding; e.g.,
TEN = 10.0.

computed GO TO.

by multiple reference
to single FORMAT
statement.

none.

yes.
2 max.
variables.

none.

addition; also unary,
subtraction; also unary.
multiplication.
division.
exponentiation.

is replaced by.
natural log.

sine,

cosine.

exponential.

square root.
arctangent.

numeric only,

yes.

only in exponentiation
and functions.

no.

yes.
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412:161.413 IBM 1620
§161 .45 File Manipulation
Open: .. .. ... ... owncoding,
-413 S?:i;etﬁtességucture Close: . « . . ... own coding,
Advance to next record:., . . READ, WRITE,
a - b - c means: (a-b) - c. PUNCH. PRINT
t b
a+ b x c means: a+(bxc). ACCEPT
a + b+ c means: @: b),' c Step back a record: . . . . not possible.
ab® means: illegal; parentheses Set restart point: none
must be used. ot :
Restart: « « « +« « . . . DoOME,
Start new reel: . . . . . . own coding,

Size limit: . . . . . 66 char; statements cannot Start new block: . . . . . . implied in each input-
be continued from one output statement.
line to another. Searchonkey:. . . . . .. none.

Multi-results: . . . mo. Rewmd.: « + « 4« .. . . moMe,

.414 Rounding of results: truncation of integers at Unload: . . ....... nome
each step in expression. N .
.415 Special cases - fixed floating .46 Operating Communication
); . xx-'._ . . k= KI_<,_1 X = XX_;_ L .461 'Log of progress: . . . . . TYPE or PRINT uses
x=4.7y:. . . K= 47%K/10 X =4.7 *Y. on-line typewriter.
x = 5x107 + y2: . too large X = 5.E7 + Y*%2, . 462 Messages. to operator: . . same as log.
.416 Typical .463 Offer options: . . . . . . . g‘XSgEmessage and
. = (- * kA K * .
examples:. X = (-BHSQRT(BE-4.0%A*C))/(2.0%A) .464 Acceptoption: . . . . . . . use SENSE SWITCH.
.47 Object Program Errors
+42  Operations on Arrays Error Discovery Special Actions
.421 Matrix operations: . . . . . Tone. Overflow: automatic  type error code and
.422 Logical operations: . . . . . none continue.
.423 Scanning: . . .. ... . . Tone In-out: hardware o
checks stop or set indicator.
Invalid data: automatic  type error code and
continue,
.43 Other Computation: . . . . mnone. .5  PROCEDURE SEQUENCE CONTROL
.44 Data Movement and Format .51 Jumps
.441 Data copy example: . Y =X .511 Destinations allowed: . . . . statement.
.442 levels possible: . . . . . items. .512 Unconditional jump: . . . . GotoN.,
.443 Multiple results:. . . . . none, .513 Switch: . . . ... .. .. Go to (35, 47, 18), L.
.444 Missing operands: . . . . not possible. (Note that Assigned
.445 Size of operands GO TO is not
Exact match: . . . . . . implied, except for available.)
alpha or input-out- .514 Setting a switch: . . . . . . I=2;causes branch
put. to statement 47,
Alignment rule .515 Switchondata: . ... . . Goto (35, 47, 18), L
Numbers:. . . . . . . right justified; normal-
ized for floating .52 Conditional Procedures
point,
Alpha: . . . . . . . .. left justified. .521 Designators
Filler rule Condition: . . . . . .. . IF,
Numbers: . . . . . . . zeros. Procedure: . . . . . . . implied.
Alpha: . . . . . . . . . blanks. .522 Simple conditions: . . . . '. expression or variable
Truncating rule against zero.
Numbers: . . . . . . . truncate at left, .523 Conditional relations: . . . IF (A)nl, n2, n3: if
Alpha: . . . . . . .. . truncate at right. value of expression
Variable size A is less than, equal
destination: . . . . . . no. to, or greater than
.446 Editing possible zZero, go to state-

Change class: . . . . . . yes. ment nl, n2, or n3,

Change radix: . . . . . . mno. respectively.

Insert editing symbols .524 Variable conditions: . . . . always zero,

Actual point: . . . . . . automatic. .525 Compound conditionals: . . . no.

Suppress zeros:. . . . . automatic. .528 Typical example:. . . . . . IF (X**2.0 - 3.0) 29,

Insert:. .. .. . . . . automatic point, 37,18; go to 29, 37 or

Float: . . . . . . . . . - sign only. 18 if x2 - 3 is re-
.447 Special moves: . ., . . . . none, spectively less than,
.448 Code translation: ., . . . . automatic, equal to or greater
.449 Character manipulation: none. than zero.
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§161 .75 Mechanism
.53 Subroutines: . . . . . .. not permitted. .751 Insertion of new item: separate run.
.752 Language of new item: SPS or machine.
.54 Function Definition .753 Method of call: ., . . . . . functions by name in
by Procedure: . . . . . . not permitted, procedures; arith-
* metic and input-out-
.55 Operand Definition put routines are in-
by Procedure: . . . . .. none serted automatically.
.56 Loop Control .76 Types of Routine
.561 Designation of loop .761 Open routines exist: . . . . no.
Single procedure: none, .762 Closed routines exist: . yes.
First and last .763 Open-closed is variable: . . no.
procedures: . . . . . . current place to
named end; e. g., .8 TRANSLATOR CONTROL
DO 1731=1,N, 2.
.562 Control by count: ., . ., . . none. .81  Transfer to
.563 Control by step Another Language: no.
Paramet
%S.pecifﬂe irndex: . . . .. no. .82 Optimizing Information
Any variable: . . . . . integer only. Statements: . . . . . . . none.
Step: . . . . . positive integer. .
Criteria: . greater than. .83 Translator Environment: . no.
Multiple parameters: . . . no.
.564 Control by condition: . . . . no. .84 M
.565 Control by list: . . . . . . no. ZEnvironment: no.
.566 Nesting limit: . . . . about 90. .
.567 Jump out allowed: yes. .85 Program Documentation
.568 Control variable Control: . . . . . . .. uo.
exit status: . . . . . . . available.
6  EXTENSION OF THE
LANGUAGE: . . . . . . . can write new function
in library (in SPS or
machine language). |.-9 ~TARGET COMPUTER ALLOCATION CONTROL
.7 LIBRARY FACILITIES .91 Choice of
Storage Level: . . . . . . none
.71 Idemtity: . . . . . . ... FORTRAN subroutine
library. .92 Address Allocation: none,
.72 Kinds of Libraries .93 Arrangement of Items in
Word in Unpacked Form: 1 item per field is
.721 Fixed master: . . . . . . . no. standard for
.722 Expandable master: yes. numerics.
.73 Storage Form: . . . .. . paper tape or punched |.94 Assignment of Input-
cards. Output Devices: . . . . . implied by input-out-
put verbs.
.74 Varieties of Contents: . . . subroutines (25 stan-
dard). functions (6 |.95 Input-Output Areas: automatic; but over-
standard, up to 19 lapping operations
user-defined). are not possible.

© 1962 by Auerbach Corporation and BNA Incorporated
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.1 GENERAL

.11 Identity: IBM 1620 FORTRAN II

.12 Origin: . IBM General Products
Division, San Jose,
California.

.13 Reference: . IBM Publication J26-5602-1.

.14 Description

STANDARD

412:162.100

IBM 1620
Process Oriented Language

FORTRAN I

PROCESS ORIENTED LANGUAGE: FORTRAN Il

Compilation of source programs written in IBM
1620 FORTRAN II requires a 1620 system with a
1622 Card Read Punch, at least 40, 000 positions of
core storage, Automatic Divide and Indirect Ad-
dressing. The FORTRAN II system offers the fol-
lowing major advantages over the earlier IBM 1620
FORTRAN system described in Sections :161 and
:183.

(1) Subroutines and functions can be written in the
FORTRAN language and compiled independently
of the main program whith which they will be
used.

(2) The COMMON and EQUIVALENCE statements
can be used to reduce object program data
storage space requirements.

(3) More flexibility is permitted in the FORMAT
statement, including the use of implied DO
loops.

(4) The FORMAT specification Aw permits w
alphameric characters to be read into or
written from a named location and manipu-
lated internally.

(5) Arrays may have up to three dimensions.
(6) Names may be up to six characters long.

(7) Continuation cards can be used to handle source
statements of more than 66 characters.

(8) Internal item sizes can be preset to any value
from 4 to 10 digits for integers and from 4 to
30 digits (including a 2-digit exponent) for float-
ing point items.

Restrictions and extensions of the IBM 1620
FORTRAN II language relative to IBM 709/7090
FORTRAN II are summarized below.

© 1962 by Auverbach Corporation and BNA Incorporated

.15

.2
.21

Publication Date:

Restrictions
(1) The following statements are not permitted:

ASSIGN

Assigned GO TO

SENSE LIGHT i

IF (SENSE LIGHT i)

IF ACCUMULATOR OVERFLOW
IF DIVIDE CHECK

IF QUOTIENT OVERFLOW
READ INPUT TAPE

WRITE OUTPUT TAPE
READ TAPE

WRITE TAPE

READ DRUM

WRITE DRUM

END FILE

REWIND

BACKSPACE

(2) Double precision, complex, and logical oper-
ations are not permitted.

(3) Statement length is limited to 330 characters
on up to five cards.

(4) Only seven standard library functions are pro-
vided (see Paragraph .411).

(5) Symbolic coding cannot be incorporated into
the FORTRAN source program.

Extensions:

(1) Internal item size is preset variable: 4 to 10
digits for all integers and 4 to 30 digits (in-
cluding a 2-digit exponent) for all floating point
items within a program.

(2) The ACCEPT TAPE and PUNCH TAPE state-
ments provide punched tape input and output.

(3) The ACCEPT and TYPE (or PRINT) statements
provide typewriter input and output. :

99, 1g+99

(4) Floating point data values from 10 77 to 1

can be accomodated.
. June, 1962.

PROGRAM STRUCTURE

Divisions

Procedure statements: . algebraic formulae.
comparisons and jumps.

input and output.
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§ 162. . 242 Designators (Contd. )

s Typewriter
+21  Divisions (Contd.) input: implied by verb ACCEPT.

. Typewriter
Dat tat ts: : yp
ata statements F&%Tm;j Scsigbﬁﬁ gthe output: . implied by verbs PRINT,
’ 4 - TYPE.
and code of input-output Comments: C in column 1.

.22 Procedure Entities

Program:

Subroutine:

Function:

Statement: .
.23 Data Entities

Arrays:

Items: . . . .

Hollerith item: .

Alphameric:
.24 Names
.241 Simple name formation
Alphabet: .
Size: .

Avoid key words: .
Formation rule: .
.242 Designators
Procedures
Statement label:

Function name:

Subroutine name:
Data
Integer variables:
Floating point
variables:
Equipment
Card:

Paper tape:

12/62

data.

EQUIVALENCE: used to
cause two variables to
have a common location
or to specify synonyms.

COMMON: used to cause
a name to be common to
more than one segment
rather than local to each.

DIMENSION: describes
the elements in each
dimension of an array or
set of arrays.

statements.

subroutines.

functions.

statements.

statements.

characters; blanks are
ignored.

floating point or integer
variables.

floating point variables or
constants.

integer variables or
constants.

Hollerith item.

alphameric item.

alphameric item that can
only be used for output.

alphameric item that can

only be input during a run.

It can be used for output,
or as a format statement.

AtoZ, 0to9.
1 to 6 char.
. yes.

first char must be a letter.

unsigned integer, 5 digits
max.

same as variable being
defined.

no designator.

initial I,J,K, L, M, N.
any other initial letter.

implied by verbs READ,
PUNCH.

implied by verbs ACCEPT
TAPE, PUNCH TAPE.

Translator control: .

.25 Structure of Data Names

.251 Qualified names:
.252 Subscripts

Number per
item: . . .

Applicable to:

Class may be
Special index

variable: .

Any variable:
Literal:
Expression:

Form may be
Integer only: . .
Signed: |
Truncated

fraction:
Rounded
fraction:

.253 Synonyms

Preset: . . . . .
Dynamically set: .

.26 Numer of Names

.261 All entities:

.262 Procedures:
.263 Data

Files:
Items: e
Data levels: . . .

.264 Equipment

Card reader:
Card punch: .

Paper tape reader: .

Paper tape punch:
Typewriter: .

.27 Region of 'M-eaning

of Names:

4

AUERBACH | BNA

key words DIMENSION,
EQUIVALENCE,
COMMON.

none.

0 to 3.
all variables.

no.

only integers.

yes.

at most C * N+ C'; where
C and C' are literals.

C, C', and N.
no.

no.
no.

EQUIVALENCE statement.
no.

symbol table holds up to
about 500 entries with
40, 000 storage positions
and about 900 entries
with 60, 000 storage
positions. An entry is
required for each name,
fixed or floating point
number, and statement
label in the source pro-
gram.

see .261, above.

limited by hardware.
see .261, above.
1.

e T e e
P

all names are local to the
program, subroutine, or
function in which they are
defined unless specified
in a COMMON statement.
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§ 162,

.3
.31
L3111
:312
.313
.314
.315
.316
317

.318
.319

.32
.33
.331
.332
.333
.334

.335

.336

.337
.338
.339

.34
.341
.342

.343

.344
.345

DATA DESCRIPTION FACILITIES

Methods of Direct Data Description

Concise item
picture: .
List by kind:

Qualify by adjective:

Qualify by phrase:
Qualify by code:
Hierarchy by list:

Level by indenting: . .

Level by coding: .
Others
Array size:

Four-digit integer: .

Four-digit
integers, 5:.

Floating point
items:

Files and Reels: . . .

Records and Blocks

Variable record
size: . . . .
Variable block
size: .o
Record size
range: . .

Block size range:. .

Choice of record
size:

Choice of block
size:

Sequence control:

In-out error
control: ..
Blocking control: .

Data Items

Designation of
class: . ..
Possible classes
Integer:
Fixed point:
Floating point:

Double precision: .

Complex:
Alphameric:
Logical: .

Choice of external
radix: A
Possible radices: .

FORMAT statement.

no.

no.

no.

yes; first letter of name.
no.

no.

no.

DIMENSION (4, 7).
FORMAT (I4).

FORMAT (514).

FORMAT (F8.3, E10.4)
for +999.999 and
+9999E+99.

own coding.

dynamic.
dynamic.

no limit.

Maximum of 80 char for
cards, 87 char for
punched tape and type-
writer.

input-output and FORMAT
statements.

input-output and FORMAT
statements.

1 logical record per input
or output statement.

automatic.
none; 1 or more blocks
per logical record.

by name.
yes.

yes.
no.
no.
yes.
no.

none.

decimal only.

alpha automatic left
justified.

integers automatic right
justified.

.346 Choice of external
code: . . . . .

.347 Possible external
codes: .

.348 Internal item size
Variable size:
Designation:
Range

Fixed point
numeric:

Floating point
numeric:

Alphameric:

.349 Sign provision:

.35 Data Values

.351 Constants

Possible sizes
Integer:

Floating point:
Alphameric
(Hollerith):.
Subscriptable:
Sign provision:
.352 Literals:

.353 Figuratives: .

.354 Conditional

variables:

Y

none.

standard IBM 1620 punched
tape and card codes;
octal or binary codes not
permitted.

preset variable.
by parameter card.

4 to 10 digits.

2 to 28 digits for fixed
point part, 2 for expon-
ent.

1 to 14 characters; maxi-
mum of 5 char if name
begins with I,],K, L,M,
or N.

optional.

ilOk, where k is a preset
value between 4 and 10.
10-99 to 10199,

1 to 87 characters (1 line).

no.

optional.

same as constants.

own coding; e.g., TEN =
10.0.

computed GO TO.

.36 Special Description Facilities

.361 Duplicate format:

.362 Redefinition:

.363 Table description

Subscription: . .

Multi-subscripts: . .

Level of item:

.364 Other subscriptable

entities:

by multiple references to
single FORMAT state-
ment.

COMMON statement.

EQUIVALENT statement.

yes.
1to 3.
variables.

none.

.4 OPERATION REPERTOIRE

.41 Formulae

.411 Operator livst

ATANF ( ): .

© 1962 by Auerbach Corporation and BNA Incorporated

DR

addition; also unary.
subtraction; also unary.
multiplication.

division.
exponentiation.

is replaced by.
absolute'value.

natural log.

sine.

. cosine.

exponential.
square root.
arctangent.
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§ 162.
.412 Operands allowed
Classes: . . . . . . numeric only.
Mixed scaling: . . . yes.
Mixed classes: only in exponentiation and
functions.
Mixed radices: . no.
Literals: . . . . yes.
.413 Statement structure
Parentheses
a - b - cmeans: . (a-b) - c.
a+ b x c means: . a+ (bxc).
a ; bt cmeans: . (a +b) c.
ab® means: illegal; parentheses must
be used.
Size limit: . . . . . 330 char, on up to 5 cards.
Multi-results: . . . no.
.414 Rounding of results: . . truncation of integers at
each step in expression.
.415 Special cases fixed floating
X=-Xi. ... K=-K X =-X.
x=x+1: .. K=K+l X=X+1.
x=4.7y: ._. K=47*L/10 X=4.7*Y.
x = 5x107 + y2: 50000000 + L**2 X =5.E7 + Y**2,
.416 Typical
examples: . X = (-B+SQRTF(B*B-4.0*A*C))/(2.0*A)
.42 Operations on Arrays
.421 Matrix operations: . none.
.422 Logical operations: . . none.
.423 Scanning: . . none.
.43 Other Computation: . . none.
.44 Data Movement and Format
.441 Data copy example: . . Y =X.
.442 Levels possible: items.
.443 Multiple results: . . mnone.
.444 Missing operands: . not possible.
.445 Size of operands
Exact match: . . . implied, except for alpha
or input-output.
Alignment rule
Numbers: . . . . . right justified; normalized
for floating point.
Alpha: . .. . .. left justified.
Filler rule
Numbers: . . zeros.
Alpha: . . blanks.
Truncating rule
Numbers: . . truncate at left.
Alpha: truncate at right.
Variable size
destination: . . . mno.
.446 Editing possible
Change class: yes.
Change radix: no.
Insert editing symbols
Actual point: . . . automatic.
Suppress zeros: automatic.
Insert: . . . automatic point.
Float: . . - sign only.
.447 Special moves: none.
.448 Code translation: automatic.
.449 Character
manipulation: none.
12/62

.45

.46

.461
.462
.463

464

.47

.51

.511
.512
.513
.514

.515

.52

.521

.522
.523

.524
.525

i

File Manipulation

Open: . . . . ... own coding.
Close: .+ « v v o« own coding.
Advance to next
record: . READ, WRITE, PUNCH,

PRINT, ACCEPT.
not possible.
none.
none.
own coding.
implied in each input-
output statement.

Step back a record:
Set restart point:
Restart: . . . . .
Start new reel:
Start new block: . .

Search on key: none.
Rewind: none.
Unload:. . . . . .. none.

Operating Communication

TYPE or PRINT uses on-
line typewriter.

Log of progress:

Messages to
operator:
Offer options: . .

same as log.

PAUSE and decimal dis-
play, or TYPE message
and PAUSE.

Accept option: . . . use SENSE SWITCH.

Object Program Errors

Error Discovery Special Actions
Overflow: automatic type error code
and continue.
In-out: hardware stop or set in-
checks dicator.
Invalid data: automatic type error code

and continue.

PROCEDURE SEQUENCE CONTROL

Jumps

Destinations

allowed: . . . statement.
Unconditional jump: . GO TON.

Switch: « . . . . . GO TO (35,47,18), I.

(Note that Assigned GO
TO is not available.)

I = 2; causes branch to
statement 47.

GO TO (35,47,18), 1.

Setting a switch:

Switch on data:

Conditional Procedures

Designators
Condition: . . . . . IF.
Procedure: . . . . . implied.

Simple conditions: expression or variable
against zero.

IF (A) nl, n2, n3: if value
of expression A is less
than, equal to, or great- -
er than zero, go to state-
ment nl, n2, or n3,

respectively.

Conditional relations: .

Variable conditions:. always zero.
Compound
conditionals: . no.

| AUERBACH / BNA |
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§ 162.

.528 Typical example:

.53 Subroutines

.531 Designation

Single statement: . .

Set of statements
First: . .
Last:

Possible
subroutines:

Use in-line in
program:

Mechanism

Cue with
parameters:

Number of
parameters:

.532
.533
.534

Cue without
parameter: .

Formal return: . .

Alternative return:

Names

Parameter call by
value: . . . . .

Parameter call by
name:

.535

Non-local names: . .

Local names:
Preserved own
variables: . .
Nesting limit:
Automatic recursion
allowed:

.536
.537

IF (X**2.0 - 3.0) 29, 37, 18;
go to 29, 37 or 18 if
x“ -3 is respectively
less than, equal to or
greater than zero.

not possible.

SUBROUTINE.
END.

any number of statements.

no.

CALL XXX (X, Y, Z).

limited only by statement
length (330 char).

CALL XXX.

RETURN at least once.
none.

none.

yes.

use COMMON.

all.

all.
no limit.

no.

.54 Function Definition by Procedure

.541 Designation

Single statement:

Set of statements
First: . . . .
Last:

.542 Level of procedure:
.543 Mechanism

Cue: e e
Formal return:
.544 Names
Parameter call by
value: . . . . .
Parameter call by

name: . . . .
Non-local names:
Local names:
Preserved own
variables:

.55 Operand Definition
by Procedure: . .

"arithmetic statement
function" preceding first
executable statement;
e.g., FIRSTF (X) =
A*X+B.

FUNCTIJON.
END.

any number of statements.
by name in expression.
RETURN.

none.

yes.

use COMMON.

all.

all.

none.

.56
.561

.562
.563

.564
.565
.566
.567
.568

.71

.72

.721
.722

.73

.74

.75
.751

.752

.753

.76

.761
.762

.763

.81

Loop Control

Designation of loop
Single procedure:
First and last

procedures:

Control by count:
Control by step
Parameter
Special index:
Any variable:
Step:
Criteria:
Multiple
parameters:

-----

Control by condition: .

Control by list:

Nesting limit: . .

Jump out allowed:

Control variable exit
status:

EXTENSION OF THE
LANGUAGE: .

LIBRARY FACILITIES

Identity: . . . . . .

Kinds of Libraries

Fixed master: .
Expandable master:

Storage Form:

Varieties of
Contents:

Mechanism
Insertion of new

item:

Language of new
item:
Method of call:

Types of Routine

Open routines exist:
Closed routines

Open-closed is

variable: . . . . .

.......

none.

current place to named
end; e.g., DO 1731 =
1, N, 2.

none.

no.
integer only.
positive integer.
greater than.

no.
no.

no.

at least 80.
yes.

available.

can write new function
in library.

FORTRAN II subroutine
library.

no.
yes.

punched cards.
subroutines (27 standard).

functions (7 standard, up
to 43 user-defined).

separate run.

SPS or machine.

functions by name in pro-
cedures; arithmetic and
input-output routines are
inserted automatically.

no.
yes.

no.

TRANSLATOR CONTROL

Transfer to Another

Language: . . .

© 1962 by Auerbach Corporation and BNA Incorporated

no.
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§ 162. 1.9 TARGET COMPUTER ALLOCATION CONTROL
.82 Optimizing Information Statements

.91 Choice of Storage

.821 Process usage Level: . .. ... mno.
statements: . . . . none.
.822 Data usage .92 Address Allocation: . none.
statements: . . . . COMMON.
EQUIVALENCE. .93 Arrangement of Items
in Word in Unpacked
.83 Translator Form: . . . . .. 1 item per field is stand-
Environment: . . . no. ard.
.84 Target Computer .94 Assignment of Input-
Environment: . . . no. Output Devices: . . implied by input-output
verbs.

.85 Program Documentation
~Control: . . . . . no.

.95 Input-output Areas: . automatic.

12/62 [ AUERBACH /5_'%3 |
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§ 162.

.528 Typical example:

.53 Subroutines
.531 Designation
Single statement: . .
Set of statements
First:
Last:
Possible
subroutines:
Use in-line in
program:
Mechanism
Cue with
parameters:
Number of
parameters:

......

.532
.533

.534

Cue without
parameter: . .
Formal return: . .
Alternative return:
Names
Parameter call by
value: . . . . . .
Parameter call by
name: e e
Non-local names: . .
Local names:
Preserved own
variables:
Nesting limit:
Automatic recursion
allowed:

.535

.536
.537

IF (X**2.0 - 3.0) 29, 37, 18;
go to 29, 37 or 18 if
X -3 is respectively
less than, equal to or
greater than zero.

not possible.

SUBROUTINE.
END.

any number of statements.

no.

CALL XXX (X, Y, Z).

limited only by statement
length (330 char).

CALL XXX.
RETURN at least once.
none.
none.
es.
use COMMON.
all.

all.
no limit.

no.

.54 Function Definition by Procedure

.541 Designation

Single statement:

Set of statements
First: . . . . . .
Last:

......

.542 Level of procedure:
.543 Mechanism
Cue: . . . . ...
Formal return: . .
.544 Names
Parameter call by
value: . . . . . .
Parameter call by
name: . . . . . .
Non-local names:
Local names: . . .
Preserved own
variables:

.55 Operand Definition
by Procedure:

"arithmetic statement
function" preceding first
executable statement;
e.g., FIRSTF (X) =
A*X+B.

FUNCTJON.
END.

any number of statements.
by name in expression.
RETURN.
none.

es.
use COMMON.
all.

all.

none.

.56
.561

.562
.563

.564
.565
.566
.567
.568

.71

.72

.721
722

.73
.74

.75
.751

.752
.753

.76

.761
.762

.763

.81

Loop Control

Designation of loop
Single procedure:
First and last

procedures: . . .

Control by count:
Control by step
Parameter
Special index:
Any variable:
Step:
Criteria:
Multiple
parameters:

......

Control by condition: .

Control by list:
Nesting limit: . . .

Jump out allowed: . .

Control variable exit
status:

EXTENSION OF THE

LANGUAGE: .

LIBRARY FACILITIES

Identity:

Kinds of Libraries

Fixed master: . .
Expandable master:

Storage Form:

Varieties of
Contents:

Mechanism

Insertion of new
item:

Language of new
item: . . . . .
Method of call:

Types of Routine

Open routines exist:

Closed routines
exist: . ..

Open-closed is
variable:

none.

current place to named
end; e.g., DO 1731 =
1, N, 2.

none.

no.
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