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INTRODUCTION
§ 011.

The H-400 is a small to medium scale business-oriented computer. It has a fair
range of conventional input-output and auxiliary storage units. Only one real option
(Multiply/Divide) exists so far as the central processor is concerned, so the computing
power of the unit is the same for most configurations. The H-400 was first delivered in
1961 and is mainly used as an independent computer rather than as a supporting satellite for
larger systems. The system can be used to support the larger H-800 but such an applica-
tion is comparatively unusual. Monthly rentals range from $5,000 to $14, 000 and typical
systems are approximately $8,000.

Compatibility

The H-400 is the smallest of the Honeywell computers. The larger Honeywell
systems are the H-8001 and II (502:), the H-1400 (505:) and the H-1800 (503:).

There is complete programming compatibility between the H-400 and H-1400 systems,
which also share the same peripheral units, but there is no direct programming compata-
bility between the H-400 and the H-800/1800 systems. However, an H-400 simulator is
optionally available for use with the H-800 to permit H-400 programs to be run on the H-800.

Hardware

The basic system, with no optional facilities, operates almost entirely serially
(i.e., computation, input, and output are handled one process at a time and do not overlap).
Simultaneous tape read and tape write operation is the only exception. Optionally, the
printer can be buffered so that the central processor can operate while the printer is
operating.

The processor, which has optional multiply/divide capabilities, uses binary or deci-
mal arithmetic. Three address instructions ("ADD A, B, C" means ADD (A) to (B) and
place the result in C) are used and operands are in fixed word lengths (12 decimal characters
including sign, or 48 binary bits). The instruction repertoire is comprehensive and includes
especially good editing commands for translation of the 6-bit alphanumeric codes to and
from their decimal and binary equivalents. There is a powerful move command which allows

n words to be moved at a time. ''n'"' can be of any size up to 4, 095.

No variable length operations are possible, The processor also serves as the input-
output controller. The system requires no additional controllers or buffers (beyond the
printer buffer) for this reason.

The core storage is available with 1,024, 2,048, 3,072, or 4,096 48-bit words.
Each 24-bit half of a word has a parity bit which is checked whenever the data is moved.
The store can accept words with incorrect parity from input-output devices. The processor
is made aware of this condition by a forced transfer of control to a fixed location. A parity-
checking instruction is provided to find the incorrect word and correct its parity. Other
instructions are provided to implement techniques to correct the incorrect data. They are
part of an internal program-executed system called Orthotronic Control,

Up to eight magnetic tape units can be connected. The three magnetic tape unit
models available operate at 32,000 characters or 48, 000 digits per second, 64,000 charac-
ters or 96, 000 digits per second, and 88, 666 characters or 133,000 digits per second.
These units have pneumatic drives which handle tape more gently than mechanical drives. A
feature of the H-400 (Orthotronic Control) enables it to ignore a faulty track when reading a

© 1963 by Auerbach Corporation and BNA Incorporated Revised 7/63
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HONEYWELL 400

INTRODUCTION (Contd.)

tape and to regenerate the correct data. Orthotronic Control is an error correction system
designed particularly to catch errors caused by tape skew. In contrast to read-after-write
error detection systems, Orthotronic Control has the advantage that it can cover errors
occurring during or after recording, either in storage or during reading. On the other hand,
it does not notice recording errors until later reading.

The printer operates at 900 lines per minute. A print storage option is available for
this unit that frees the processor for 98 per cent of the printing time. The IBM 1402 reader/
punch is now the card equipment normally used with the H-400, although some older installa-
tions are still using the converted version of the IBM 088 collator. The 1402 reads 800 cards
per minute and punches 250 cards per minute.

Punched tape equipment is also available; the reader operates at 500 or 1,000 charac-
ters per second, the punch at 110 characters per second.

Software

A number of programming aids are available for the H-400 system. These include:
(1) EASY I, a basic symbolic assembler for systems with 1, 024-word stores.

(2) EASY I, a more complete assembler for systems with stores of 2,048 or more

®

4
®)

(6)

Revised

words. This includes an input-output macro which is also used in other soft-
ware systems, such as AUTOMATH and COBOL.

A Sorting Generator and Merging Generator Routine. These are based on the
polyphase method, which has been pioneered by Honeywell.

Disc File Programs which are presently under development.

A COBOL-61 compiler for the H-400, which has just been released. This com-
piles on a 2K machine with a minimum of four tape units. The compilation time
is approximately one-half hour, which is good for a machine of this size. The
language facilities are fairly complete. The object programs are reported to
require approximately the same running time as those produced using normal
(EASY II) techniques.

FORTRAN II (called AUTOMATH 400), a FORTRAN II compiler which has also
just been released. It includes a non-FORTRAN statement, OVERLAY, which
helps to overcome some of the limitations of systems with small storage (like
the H-400). It does a small amount of analysis of the coding and its context be-
fore creating the machine language and thereby improves the object time speed
of the programs. Subscripts are only allowed to two levels and error control of
the running program is notas strong as would be liked. Compilation times are
very good, approximately one hundred statements per minute. Object running
times are slowed down by the need to simulate the floating point arithmetic.

| AUERBACH |/ BNA l
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STORAGE LOCATIONS

DATA STRUCTURE

Name of location Size Purpose or use

Character: 6 bits editing.

Word: 48 bits instructions, data items,

Record: 1to 511 words magnetic tape block.
64 words disc storage.

DATA FORMATS

Type of information

Binary:
Decimal or Hexadecimal:

Alphabetic or Alphameric:

Instruction:

© 1963 by Averbach Corporation and BNA Incorporated

Representation

501:021.100

Honeywell 400

Data Structure

48 bits in a word.

12 Characters, or sign plus 11
chars in a word,

8 Characters in a word.

1 word,

Revised 6/63
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System Configuration

SYSTEM CONFIGURATION

§ 031.

.2 4-TAPE BUSINESS SYSTEM (CONFIGURATION II)

Deviations from Standard System: . . . . . . . . .« . . magnetic tape is 100% faster.
can read and write simultaneously on
magnetic tape.
printer is 80% faster.
card reader is 60% faster.
card punch is 150% faster.
includes indexing and console typewriter.

Equipment Rental
Core Storage: 1,024 words
$4, 215

Processor & Console

Card Reader 800 cpm

550

Caxd Punch 250 cpm

— P O Printer 900 lpm 1,050

4 Magnetic Tapes 30, 000 cps 1, 800

Optional Equipment Includes: . « . . . . . « + « « « « none --

Total $7, 615

(© 1963 by Auerbach Corporation and BNA Incorporated Revised 6/63
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§ 031.

.3 6-TAPE BUSINESS SYSTEM (CONFIGURATION III)

Deviations from Standard System: . . . . . . . . . . . noread/compute or write/compute simultaneity.

printer is 80% faster.
card reader is 60% faster.
card punch is 150% faster.

Equipment
Core Storage: 2,048 words

Processor & Console

< O Card Reader 800 cpm

> O Card Punch 250 cpm

S = O Printer 900 lpm

—»-4 m 6 Magnetic Tapes 30, 000 cps

Optional Equipment Includes: . . + . ¢« + ¢« ¢« « « « & 1. Multiply-Divide

6/63 Revised

2. Print Storage

Total

AUERBACH | BNA

Rental

$4, 865

550

1,050

2,700

250
390

$9, 805



SYSTEM CONFIGURATION 501:031.500

§ 031.

.5 AUXILIARY STORAGE SYSTEM (CONFIGURATION V)

Deviations from Standard System: . . . . . . . . . . . noread/compute or write/compute simultaneity.
printer is 80% faster.
card reader is 60% faster.
card punch is 150% faster.
auxiliary storage is 25% larger.

Equipment Rental

Magnetic Disc File:
25 million characters $2, 900

Core Storage: 2,048 words 1

4, 865
Processor & Console J
Card Reader 800 cpm
~+—C()
550
Card Punch 250 cpm
() "
> O Printer 900 lpm 1,050

> < m 6 Magnetic Tapes 30, 000 cps 2,700

Optional Equipment Includes: . . . . . .. ... . . . 1. Multiply-Divide 250
2. Print Storage 390

TOTAL $12,715

(© 1963 by Auerbach Corporation and BNA Incorporated Revised 6/63
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§ 031.
.6  6-TAPE BUSINESS/SCIENTIFIC SYSTEM (CONFIGURATION VI)

Deviations from Standard System: . . . . . . . . . . . noread/compute or write/compute simultaneity.
printer is 80% faster.
card reader is 60% faster.
card punch is 150% faster.
core storage is 49% smaller.
floating point hardware is not available.

Equipment Rental
Core Storage: 4,096 words
} $6, 065
Processor & Console
< O Card Reader 800 cpm
550

> O Card Punch 250 cpm
> O Printer 900 Ipm 1,050
P-4 m 6 Magnetic Tapes 30, 000 cps 2,700

Optional Equipment Includes: . . . . . ... . . . . . 1. Multiply-Divide 250
2. Print Storage 390
TOTAL $11, 005

6/63 Revised ——
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INTERNAL STORAGE:

§ 041.

.11

.12
.13

.14

.15
.16

.2

.21
.22
. 221

.23

GENERAL

Identity: . . .. . ... Magnetic Core Storage.
402.

Basic Use: . . ... .. working storage.

Description

The H-400 core is arranged in 25-bit groups, 2 of
which make up a single computer data word or in-
struction. The cycle time of the core is 9. 25 micro-
seconds per half-word, providing an effective word
time of 18.5 microseconds.

The standard module of memory is common to all
Honeywell 400 systems and contains 1, 024 words.
One 402-1, -2, or -3 module containing 1, 024,
2,048, or 3,072 additional words, respectively, can
be added to the system for a total maximum capacity
of 4,096 words. Each word contains 48 data bits and
two parity bits. Words can be used by instructions:
as 48-bit binary words, as sign plus eleven decimal
(or hexadecimal) digit words, as twelve decimal (or
hexadecimal) digit words, or as eight six-bit charac-
ter words, or in combinations of these formats.
Each instruction also requires one word.

The first 94 words are used for input-output areas,
index registers, arithmetic registers, and interrupt
jump locations. Most of these areas can be used as
normal storage unless they are being reserved for a
particular function.

9 months.

First Delivery: December, 1961.

Reserved Storage

Purpose Number of Locks
locations

Index registers: . . . . none.
Arith registers: . . . . 11 none.
Logic registers: . . .. O none.
I/Ocontrol: ... ... 10 none.
I/Oareas: ... ... 55 none.
Processing

irregularities: . . .. 6 none.
PHYSICAL FORM
Storage Medium:. . . . magnetic core.
Physical Dimensions
Magnetic core type storage

Core diameter:. . 0. 050 inch.

Core bore: . . . .. . 0. 030 inch.

Array size:. . . . . . 32bits by 64 bits by 25 bits.,

Storage Phenomenon: direction of magnetization.

(© 1963 by Auerbach Corporation and BNA Incorporated

.24

. 241
. 242
. 243

. 244
. 245

.28

. 281
. 282
. 283

.29
. 292

.31

.32

.51

.52

.53
.531

.71

501:041.100

Honeywell 400
Internal Storage
Core

CORE

Recording Permanence

Data erasable by

program: . . . . . . . yes
Data regenerated

congtantly: . . . . .. no.
Data volatile: . .. .. no.
Data permanent: . . . . no.
Storage changeable: . . no.

Access Techniques

coincident current.
coincident current.
uniform.

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

Potential Transfer Rates

Peak data rates

Unit of data: . .. .. word.
Conversion factor: . . 48 bits/word.
Data rate: . . . . . . 52, 000 words /second.

DATA CAPACITY
Module and System Sizes

Minimum Maximum
Storage Storage
Identitys 402-1 or 402-2 402-3 Basic plus
Basic 402-3,
Words; 1,024 2,048 3,072 4,096,
Characters: 8,192 16,384 24,576 32,1768,
Instructionss 1,024 2,048 3,072 4,096,
Digits: 12,288 24,576 36,864 49,052,
Moduless 1 1 1 4,
Rules for Combining
Modules: . . . . ... a module containing either

1,024, 2,048, or 3,072
words can be added to

the basic 1,024-word store.

CONTROLLER: . . none.
ACCESS TIMING

Arrangement of Heads: single access circuit.

Simultaneous

Access Time Parameters and Variations

For uniform access

Access time: . . . . . 6 usec.
Cycle time:, . . . . . 9. 25 usec.
For data unit of: . . . 0.5 word.
CHANGEABLE
STORAGE: . . . . .. none
PERFORMANCE
Data Transfer
With self: ....... yes.

Revised 6/63
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§ 041. .8

.72 Transfer Load Size

With self: . ... ... N 48-bit words.

.73 Effective Transfer Rate

Withself: . ... ... 46. 25 + 37N, where N is the
number of 48-bit words.

6/63 Revised | AUERBACH / BNA l

ERRORS, CHECKS AND ACTION

Check or

Error Interlock Action

Conflicting commands:  not possible,
Physical record missing:  not possible,

Parity errors yes processor stop,
Illegal instruction: yes processor stop,
Invalid address: yes processor stop,
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INTERNAL STORAGE: MAGNETIC DISC FILE

§ 042,

.1

.11

.13

.14
.15

.16

.21

GENERAL

Identity: . . ... ... Magnetic Disc File.
Bryant Series 4000.
H-460.

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

Description

This unit consists of a controller plus one disc cabi-
net. Three, 6, 12, 18, or 24 data discs can be con-
nected, providing a capacity of from 12.5 to 100
million alphameric characters.

There are six zones on each disc face, and each zone
has its own read/write head. All the heads move
together, so that they are correctly positioned for
six physical tracks (or 32 64-word records) on each
disc at any one time. The rotational delay for any of
the 32 records averages 34 milliseconds, but the
data transfer time varies with the zone. The number
of records per track also varies with the zone, and
the table below shows the situation in detail.

Zone Number of 64-Word Transfer Time per
Records per Disc Record (milliseconds)
1 3 18.5
2 4 13.3
3 4 11.0
4 6 9.1
5 7 7.8
6 8 6.8

Access to the disc is achieved by addressing data
records of 512 alphameric or 768 numeric charac-
ters arranged into 64 words. Any record can be ad-
dressed independently. Slightly less than 1 per cent
of the file (that part over which the heads are posi-
tioned) is available in under 52.5 milliseconds, as-
suming average latency for disc rotation and a max-
imum of 18.5 milliseconds for data transfer.

To gain access to another band involves waiting an
additional 60 to 130 milliseconds for lateral head
movement. Thus, random access, including head
position changes, averages 139 milliseconds, allow-
ing 430 records per minute to be obtained or stored
randomly.

Availability: . . . .. 9 months.

First Delivery: April, 1963.

Reserved Storage: . . . none.

PHYSICAL FORM

Storage Medium:. . magnetic disc.

.24

.22 Physical Dimensions

. 222 Disc
Diameter:
Thickness: . . . . . .
Number on shaft:. .

.23 Storage Phenomenon:

Recording Permanence

. 241 Data erasable by

. 243 Data volatile:
. 244 Data permanent: . . . .
. 245 Storage changeable: . .

.....

501:042.100

Honeywell 400
H-460 Magnetic Disc File

39 inches.
thin.
4, 7, 13, 19, or 25.

direction of magnetization.

yes.

no.
no.
no.
no.

.25 Data Volume Per Band of 6 Physical Tracks

......

.26 Bands Per Physical Unit:

.27 Interleaving Levels: . .

.28 Access Techniques

. 281 Recording method:. . .
. 283 Type of access

24,576 (or 22,576 in signed
H-400 words).
2,048,

256 per disc (128 on each
side).

none.

moving heads.

Description of stage Possible starting stage

Move head to
selected band:. . .

Wait until record is
in position: . . . .

Transfer of record:

.29 Potential Transfer Rates

. 291 Peak bit rates
Cycling rates: . . . .
Bits/inch/track: . .
Compound bit rate:.

. 292 Peak data rates
Cycling rates: . . . .
Unit of data:
Conversion factor: .
Gain factor:
Loss factor: . .
Data rate:-
Compound data rate: .

-----

......

© 1963 by Auverbach Corporation and BNA Incorporated

yes.

yes, if a record on the same
band of any disc face was
previously selected.

no, but previous stage time
may be zero.

900 rpm.
variable.
615, 000 bits /sec.

27,500 to 75, 000 char/sec.

word,
48 bits /word.
1.

1.
3,472 to 9, 375 words/sec.
3,472 to 9, 375 words /sec.

6/63



501:042.300 HONEYWELL 400
§ 042. .52 Simultaneous Operations
.3 DATA CAPACITY . reading a record.
B: . ... ... writing a record.
.31 Module Size C: oo searching for a record.
D ..... C e e e internal computation.
Discs: . . . .. ... 1.
Words: . . . .. ... 524, 288. Overall System:
Characters: . . . . . 4,194, 304.
Instructions: . . . . . 524, 288. a+b+c<I1.
a+b+d< 1.
.32 Rules for Combining c+d< 2.
Modules: . . . . .. 3, 6, 12, 18, or 24 Data
Discs can be mounted on .53 Access Time, Parameters, and Variations
the single shaft of the unit.
.532 Variation in access time, in usec.
.4 CONTROLLER Stage Variation Example
Head positioning: . . 0 or 60, 000 to 95, 000.
.41 Idemtity: . ... ... included in unit, 130, 000
Waiting for the disc
.42 Connection to System to be in position: . 0 to 67,000 32, 000.
Transfer of record: 6,800to 18,500 12, 200.
.421 On-line: . ... ... 1. Total:. . ... ... 6,800 to 139, 200.
..422 Off-line: . . ... ... none 215,500
.43 Connection to System
.431 Devices per controller: 1.
.432 Restrictions:. . . . . none
.6 CHANGEABLE
.44 Data Transfer Control ~STORAGE: - . . ... none
.441 Size of load: . . . .. 1 record = 64 words. .7 AUXILIARY STORAGE PERFORMANCE
. 442 Input-output area: . . none.
.445 Synchronization: . . . . automatic. .71 Data Transfer
.447 Table control: . . . . . none. -
.448 Testable conditions: . . none. Pair of storage units possible
-5 ACCESS TIMING With self:. . . . ... no.
With Main Memory: yes.
.51 Arrangement of Heads With Control Memory: no.
.511 Number of stacks .72 Transfer Load Size: . . 1 record of 64 words.
Model 0 Model 1 Model 2 Model 3 Model 4
Stacks per module: 36 72 144 216 288. | |73 Effective Transfer Rate
Stacks per yoke: 36 72 144 216 288,
Yokes per module: 1 ! ! ! L With Main Memory: . . not yet determined; depends
.512 Stack movement:. . . . across 1 zone of 1 disc face on the nmmdg of the
(there are 6 zones on the Inter-record gap.
disc face).
.513 Stacks that can access
any particular
location: . ... ... one.
.514 Accessible locations
By single stack
With no movement: . 1 band = 32 records of 64
words. .8 ERRORS, CHECKS AND ACTION
With all movement:. 128 bands = 4, 096 records
of 64 words. Check or
By all stacks Error Interlock Action
With no movement: . 32N records .
where N = 6, 12, 24. 36 Invalid address: none ) unpredictable,
o ’ ¢ Invalid code: not possible,
o'r 48 depending on M?dd Receipt of data; read tracking check forced transfer,
(i.e., 1/128 of capacity). Recording of data: write tracking check forced transfer,
.515 Relationship between Recovery of data: parity check forced transfer,
stacks and locations:. none. Timing conflicts: check system de-activated,
i




STANDARD

EDP

REPORTS

501:051.100

Honeywell 400

Central Processor

CENTRAL PROCESSOR

§ 051,

.1 GENERAL

.11 Idenmtity: . . . ... .. Honeywell 400.
Central Processor.
401A.

.12 Description

The 401A is the successor to the 401 as the central
processor of the H-400 system. A number of 401's
are still in the field, and are almost entirely pro-
gram compatible with 401A (one console type-out lo-
cation differs). However, it is not practical to
change a 401 to a 401A in the field.

The 401A utilizes three-address instructions and has
binary and decimal computational facilities. The in-
struction repertoire is comprehensive and includes
strong editing and Boolean operations. The 3 index
registers can be incremented by up to 4, 096 (the
maximum store size). Multiply-Divide instructions
are optional. Floating point arithmetic must be
handled by subroutines.

Errors and ends of input-output data transfers can
cause separate interrupts to occur. An interrupt
causes the processor to take its next instruction from
a unique location in storage without changing the se-
quence counter that normally directs the processor
to subsequent instructions. Since the sequence
counter and the three index registers are contained
in a single storage location, they are generally
stored and the specific I/O or diagnostic routine is
entered. This is done by one instruction. At the end
of this routine, the sequence counter and index regis-
ters can be restored. Thus only two instructions are
required to store and restore the contents of the pro-
gram registers and to provide entrance and exit for
each appropriate routine (two routines are provided
to process data from each input/output channel, one
for the normal and one for the abnormal end of op-
eration).

Cases involving multiple interrupts have been
handled in a convenient manner. When multiple in-
terrupts occur, the processor accepts the interrupt
from the source with the highest priority which is
defined by built-in hardware.

One particular instruction operation deserves a spe-
cial explanation. Its name is "SELECT'". It is used
to cause other instructions to be executed under its
control one at a time as in table look-ups. The select
operation is recursive and may execute another
select instruction. The sequence counter is only af-
fected by select instructions when they cause a jump.
The executed address of a select instruction is
formed by a logical combination of one address and
two masks.

Special input and output areas are fixed for the stand-
ard card reader, punch, and printer. Editing instruc-

© 1963 by Auverbach Corporation and BNA Incorporated

.12

.13

.14

.21

Description (Contd. )

tions are available which work with a binary card im-
age (four 12-bit columns per 48-bit word), or with 6-
bit print characters. These can be edited to six-bit
alphabetic, four-bit decimal (which can be used com-
putationally), or three-bit octal characters by the ed-
iting instructions. Non-valid characters cause a
forced transfer. Insertion of specific characters,
suppression of leading zeros, and floating of the high
order character of a field can be performed automat-
ically.

Simultaneity in operation of the central processor and
input-output units is controlled by the method of trans-
fer logic associated with each of the units concerned.
Thus, some units (such as the card units) allow over-
lapped operation of the central processor while the
peripheral unit is preparing to make the transfers.
This is not possible with the magnetic tape units, The
rules for such operations are given in Simultaneous
Operations (Section 501:111),

The relatively small core storage capacity of a mini-
mum system (1, 024 48-bit words) may well restrict
attempts to get higher throughput without expanding
the system. In such cases the power of the central
processor may not be able to be fully utilized.

9 months.

First Delivery: 1962.

PROCESSING FACILITIES

Operations and Operands

Operation and

Variation Provision Radix  Size
.211 Fixed point
Add-Subtract: automatic 10, 2 11D, 48B.
Multiply
Short: none.
Long: optional 10 11D.
Divide
No remainder:none.
Remainder: optional 10 11D,
. 212 Floating point
Add-Subtract: subroutine 10 -
Multiply: subroutine 10 -
Divide: subroutine 10 -
. 213 Boolean
AND: automatic 48 bits.
Inclusive OR: automatic ] binar J' 48 bits
Exclusive OR: automatic J yl 48 bits.
A-BvB-C: automatic 48 bits.
.214 Comparison
Numbers: 2 instructions 11D, sign.
Letters: 2 instructions 48 bits.
Mixed: 2 instructions 48 bits.

Collating sequence: 0to 9" =:+Atol;. )% W —
JtoR#$*"/StoZ @, (CR.
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501:051.215 HONEYWELL 400
§ 051. . 234 -Basic address
structure: . .. .. . 3 address.
. 215 Code translation . 235 Literals
Provision From To Size Arithmetic:. . . . . . none.
automatic  12B card col 6B alpha 0 to 80C. Comparisons and
automatic 12B card col 4B unsigned D 0 to 80D, testS: . v . o 4 . o . 1.
automatic 12B card col 45 signed D 0 to 11D, Incrementing
automatic 12B card col 3B octal 0 to 80D, modifiers: . . . .. 2.
automatic 6B alpha 12B card col 0 to 80C, :
automatic 4B unzigned D 12B card col 0to 80D, : ggg llanlreCtli’ address ope%'ands
automatic 4B signed D 12B card col 0 to 80D, ° terna S'to'rage type: cqre.
automatic 3B octal 12B card col 0 to 80D, Minimum Maximum Volume
automatic 6B alpha print image 0 to 120C, size size accessible
automatic 4B decimal print image 0 to 120C, 6-bit char entire entire
automatic 3B octal print image 0 to 120C, . 2362 Increased address
automatic 4B hexadec 4B decimal 1 word, capacity: ... .. . none.
. 237 Address indexing
Note: B = binary bits, .2371 Number of methods: . one.
C = alphameric characters. .2372 Names: . ... .. .. direct.
D = decimal digits. . 2373 Indexing rule:. . . . . the contents of a specified
. N index register are added
. %}g gz‘iitu;o(;‘:l‘:;"?SIO“' - - - mone. modulo memory size to the
) Provision Comment Size : cps associated ".idd.ress'
Alter sizes hrotine —_ . 2374 Indexing specification: one of rhree.lndl_ces (or
Suppress zero:  automatic 9 leading zeros 1 word, none) specified by two bits
Round off: subroutine  remainder and LOP ® in for each address.
Std loc, . 2375 Number of potential
Insert point: automatic, indexers:. ... ... 3.
Insert any: automatic, . 2376 Addresses which can be indexed
Float hex char: automatic  part of zero suppression 1 word, Type of address Application
Protection: automatic  part of zero suppression 1 word, Operands: . . . . . counting and modification.
* LOP is Low Order Product, i,e,, the least significant digits, . 2377 Cumulative indexing: . none.
. 2378 Combined index and
. 218 Table look-up:. . . . . none. stepi. . ... .. .. none.
.219 Others Provision Comment Size . 238 Indirect addressing: . . none.
Move: automatic entire any number of .239 Stepping
memory  words. . 2391 Specification of
increment: . . . . . in stepping instruction.
.22 Special Cases of Operands . 2392 Increment sign:. . . . positive,
. 2393 Size of increment: . . 0 to 4095.
. 221 Negative numbers:. . . 4 binary zeros in first digit .2394 End value: ... ... specified in register.
of a signed decimal word; . 2395 Combined step and
all other configurations test:, . . ... ... yes.
are positive; absolute
value and sign. .24 Special Processor Storage
.222 Zero:. ... ... ... plusand minus zero can
occur and are equal in .241 Category of Number of Size in
some comparisons. storage locations bits Program usage
. 223 Operand size Index: 3 12 modification.
determination: . . . . though generally one word, Sequence: 1 12 program counter.
in editing a character .242 Category of Total Access Cycle
count is used. storage number Physical time, time,
locations form Ksec  psec
.23 Instruction Formats Index &
sequence
. 231 Instruction structure: . 1 word. register: 1 core 6 9.25
. 232 Instruction layout location
Part oP| AIBIClIATB IC .3 SEQUENCE CONTROL FEATURES
LIt .31 Instruction Sequencing
Size Bits) | 6 | 2 12| 2|12|12(12
. 311 Number of sequence
. 233 Instruction parts control facilities: . . one,
Name Purpose . 312 Arrangement: . . . . . sequence register.
OP: ......... operation code. . 313 Precedence rule:. . . . interrupts take precedence
Al: . ........ Aaddress index. but do not affect the
Bl:.......... Baddress index. sequence counter.
Cl: ......... Caddress index. . 314 Special sub-sequence
A:. .. ....... Aaddress, counters:. .. . . . . hone,
B:.......... Baddress, or parameters. . 315 Sequence control step
C:.......... Caddress. size: . . ... ... . instructions, i.e., words.
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CENTRAL PROCESSOR 501:051.316
§ 051. .42 Processor Performance in Usec
. 316 Accessibility to .421 For random addresses Fixed Point
program: . . . . . . . addressable. c=a+b:. ... ... 111.
. 317 Permanent or b=a+b:....... 111,
optional modifier: . . optional. Sum N items:. . . . . 111IN.
c=ab: ........ 1,260 + 55D. f
.32 Look-Ahead:. ... .. none. c=a/bi. . ... ... 1,710+ 72D. }
.422 For arrays of data Fixed Point
.33 Interruption cj=aj+bj...... 305.
. bj=aj+bj...... 305.
- 331 Possible causes ‘ Sum N items:. . . . . 210N.
In-out units: . . . .. end of operation. c=c+ajbit .. ... 1,930. 1
end of tape. 423 Branch basetJ:l on comparison
In-out controllers: . . faulty transfer. : N ic data: P 5203
Processor errors: . overflow. Umeric, ta: A .
editing illegal char. Ailphe}betlc data: 203.
. 332 Program control -424 Switching . 157
Individual control: . priority of tape file Unchecked: . . . . . . .
; Checked: . . . . ... 399.
Interrupts. List search: 92 + 138N
Method:. . . . . . .. by instruction. 495 Format contr.ol. - 'h:;racter :
. 334 Interruption conditions: always when cause initiated. | * Urm ks per ¢ 12
. 335 Interruption process npac: Lttt .
Disabling interruption: none. Compose:. . . . . . . %5'
. g Interrup . .426 Table look up per comparison
Regist aved: . . . all (by convention). P
gisters save X Y X For a match: . . . 203N
Destipation: . . . . . fixed locations, dependent For least te't: ZSON'
on type of interruption. or -eas OIi greatest: .
. 366 Control methods For.mterpo ation 203N
Determine cause: , . location arrived at. . polnt: . . ... .
Enable interruption: . yes -427 Bit indicators
o ’ Set bit in separate
. o . . location: . . . . .. 83.
.34 Multi-running: . . . . . ye(sé ,0 ffeglir)l.troductlon Set bit in pattern: 111,
' Test bit in separate
. N location: . .. ... 111.
.35 Multi-sequencing: . . . none. Test bit in pattern:. . 222.
Test AND for B bits: . 222,
-4 PROCESSOR SPEEDS Test OR for B bits: . . 222.
.41 Instruction Times in psec .428 Moving data: . . . 46 + 37N, for N-word
transfer.
Decimal (8 digit operands)
i = Using optional Multiply-Divide hardware.
.411 Fixed point
Add-subtract: 111,
Multiply: . . . . . .. 1,258 +55.5Z. §
Divide: . . . . . ... 1,720 +74Q. }
Z = no. of non-zero digits.
Q = sum of quotient digits.
.412 Floating point: . . . . . none.
.413 Additional allowance for .5 ERRORS, CHECKS AND ACTION
Indexing: . . . . ... 9. 25 per operand.
Indirect addressing: . not available. Check or
Re-complementing: 64.75 Error Interlock Action
.414 Control
Branch:. . ... ... 46. Overflow: interrupt jump to std location *,
Compare & branch: 111, Underflow: not possible.
.415 Counter control Zero divisor: interrupt jump to std location ®,
Step and test:. . . . . 64to 101. Invalid data: interrupt jump to std location *,
L416 Bdit: . . v e e 74 +12.5D. Invalid operation: check machine hale,
.417 Convert: e none. Arithmetic erfor;  Rotie, . )
418 Shift: : 65 + 9. 95B Inva1.1d address: f:heck :fdjusted modulo fnemory size,
e HAD UL e e e e e e e e . . Receipt of data: interrupt jump to std location *,
Dispatch of data: interrupt jump to std location *,

B = Bits or Decimal Digits.
I = Using optional Multiply-Divide hardware.

@© 1963 by Auverbach Corporation and BNA Incorporated
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STANDARD

EDP

REPORTS

501:071.100

Honeywell 400
Input-Output
Punched Paper Tape Reader

INPUT-OUTPUT: PUNCHED TAPE READER

§ 071.

1

11

.12

.13
.14
.2

.21

.211
.212

.213
.214

.22
.221

222
.223

GENERAL

Punched Paper Tape Reader

and Control 409.
Burroughs Corp. Unit B 141.
Description

The 409 Punched Paper Tape Reader and Control can
read strips of paper tape at 500 frames per second,
or reels at 1,000 frames per second. Peak speed is
only attained after 15 frames have been read without
interruptions. During the reading time, the proces-
sor is effectively restrictedto the read tape instruc-
tion. Each data frame is right-justified in twelve-bit
sections of 48-bit words and transferred to storage.
The reader can handle codes of up to eight bits.

The data read is dependent upon standard subroutines
to accomplish conversion to Honeywell 400 codes, but
these are fast and simple., The amount of data read
is instruction-controlled and can vary from 1 to 256
frames. The effective speed varies from 71 to 492
frames per second in the medium-speed mode and
from 142 to 984 frames per second in the high- speed
mode.

The reader can read tape either from spools or in
strips. It uses swing arms for tension, and spool
motor drive control. The read mechanism is photo-
electric and the tape is driven by a pinch roller. An
automatic rewinding feature is incorporated in the
umit.

6 months.

First Delivery: . . . . . July, 1962.
PHYSICAL FORM

Drive Mechanism

Drive past the head:. .
Reservoirs

Number: . . . ... .. 2,
swinging arms.
3 feet,
servo motor.
servo motor.

. pinch roller friction.

Sensing and Recording Systems

. . .none.
. . photoelectric.
none,

Recording system:.
Sensing system:

© 1963 by Auerbach Corporation and BNA Incorporated

.23
.24

.25

.3
.31

311
.312

.32
.321
.322

.323
.324

.325

.34

.35

.351
.352

Multiple Copies:. . . . . none
Arrangement of Heads

Use of station:. . . . . . read

Stacks: . ... .. ... 1.

Heads/stack: . ... .. 8 plus sprocket.

frame at a time.

any 5- to 8-bit code.

EXTERNAL STORAGE

paper tape.
punched holes.

Serialby: . . ... ... by row, 10/inch.
Parallel by: . . . .. .. 5 to 8 tracks.
Bands: . ........ none
Track use
Data: ... ...... 5 to 8 tracks.
Redundancy check:. . . any track except sprocket.
Timing: . .. ... .. track 4 (sprocket track).
Control signals: . . . .none.
Unused: . ... .... none.
Total . ... .. .. 5 to 8 plus sprocket track.
Row use
Data: .. ....... all rows.
Gap: . ........ none
Coding: . .. ... ... one character per row,

using 5 to 8 bits; any
5-, 6-, 7- or 8-bit code.

Format Compatibility

Other device or system Code translation
H401: . .. ... .... translation provided by
routine.

Physical Dimensions

11/16; 7/8; 1 inch.

8 to 700 ft. by 0.1 inch.
4-foot leader.

4-foot trailer.

Length:
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501:071.400

HONEYWELL 400

§ 071.

.4 CONTROLLER

.41 Idemtity: . .. ...... controller contained in
reader.
.42 Connection to System
.421 On-line: ., .. ...... up to 5
.422 Off-line:. . . .. ... . none.
.43 Connection to Device
.431 Devices per controller: . 1.
.432 Restrictions:, . . . .. . none
.44 Data Transfer Control
.441 Size of load:. . .. ... 1 to 256 frames
.442 Input-output areas: ., . .core storage.
.443 Input-output area
acCesSSi, . . . 4 ... . none
.444 Input-output area
lockout:, . . ... ... none
.445 Table control: . . . . . . none
.446 Synchronization:. . . . . program.
.447 Synchronizing aids: . . . test busy.

.5 PROGRAM FACILITIES AVAILABLE

.51 Blocks
.511 Size of block: . . . ... 1 to 256 frames.
.512 Block demarcation
Input: ... ...... count in instruction.
.52 Input-Output Operations
.521 Imput: . .. ... ... 1 to 256 frames.
.522.-Output: . . .. .. ... none
.523 Stepping:. . .. ... .. none,
.524 Skipping:. . . . .. ... unload forward or rewind
till end of tape is reached.

.525 Marking:. . . ... ... none.
.526 Searching:. .. .. ... none,
.53 Code Translation: .by program.
.54 Format Control

Control: . . .. ..... plugboard.

Format alternatives . 81,

Rearrangement: . . . . . rearrangement of tracks.
.55 Control Operations

Disable: .. . . ... ... disable up to 3 tracks
(manual).

Request interrupt:. . . .yes.

Select format:, . . . . . none.

Selectcode: . . . . ... none

Rewind: . ... .. ... yes

Unload: . ... ..... yes

6/63 Revised
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.56

. 623
. 624

.63

Testable Conditions

Nearly exhausted: . . .
Busy controller:
End of medium marks:

.6 PERFORMANCE

.61 Conditions
)
L
.62 Speeds
621 Nominal or peak speed:

522 TImportant parameters

Demands on System

Component

no.
not necessary.
no.

. no.
. no.
. metallic foil at each end

of tape.

full speed 1,000 frames/
sec.

medium speed 500 frames/
sec.

I 1,000 frames/sec.
II 500 frames/sec.

1,000 frames/sec.

500 frames/sec.

5 m.sec.

1 m.sec.

start/stop time.

I 1,000 N/(N+ 6) frames/
sec,

II 500 N/(N + 6) frames/
sec.

N = number of frames per
read instruction (256
max).

Condition msec per frame or Percentage

Reading 1 frame at a time:

b

——

Processor: I 0.1 or 10,
u 0.1 or b
Reading 2 or more frames
at a time:
Processor: I 1 or 100,
I 2 or 100,
.7 EXTERNAL FACILITIES
.71 Adjustments
Adjustment Method Comments
Width: movable tape guides  detents.
.72 Other Controls
Function Form Comment
Parity checks switch allows checking odd/even or no parity.
Feed control: switch allows tape to be fed from reel clockwise
(Reel Normal) or counterclockwise (Reel
Reverse) or strips (Strip)s
Backspace: lever moves tape backward one frame.
Rewind: button move to end of tape.
Unload: button wind forward to end of tape.



INPUT-OUTPUT : PUNCHED TAPE READER 501:071.730

§ 071. .8  ERRORS, CHECKS AND ACTION
Check or
.73 Loading and Unloading Error Interlock Action
.731 Volumes handled Recording: none.
Storage Capacity Reading: parity check stoppage and signal to
Reel: . . . ... ... 700 feet control
.732 Replenishment time: 1 to 2 mins. Input area overflow: none,

reader needs to be stopped. Invalid code: none,

Exhausted medium:  tape tension and  stoppage, alarm.
metallic foil

.733 Adjustment time: . . . .5 to 10 mins. Imperfect medium:  sprocket check stoppage, alarm,
.734 Optimum reloading Timing conflicts: none.
period:. . . ... ... 1.4 mins.
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STANDARD

EDXPr

REFORTS

501:072.100

Honeywell 400
Input-Output
Paper Tape Punch

INPUT-OUTPUT: 410 PUNCHED PAPER TAPE PUNCH AND CONTROL

§ 072.

.1

L1

.12

.13

.14

.21

.211
.212

.213
.214

.22
.221
.222
.223
.23

.24

GENERAL
Identity: . . . . . . . .. Punched Paper Tape Punch
and Control 410.
Teletype BRPE Punch.
Description:

The 410-1isa combination Punched Paper Tape Punch
and Control Unit designed to prepare five-channel
punched paper tape, ten frames to the inch, at 110
characters per second. The 410-2 is the same,
except that it punches six-, seven-, or eight-channel
tape. The image to be punched is packed 4 char-
acters to a 48-bit word. The last character to be
punched requires about 4.5 milliseconds of processor
time and all other characters occupy the processor
full time; i.e., nine milliseconds. For this reason,
the programming practice may be to punch one char-
acter at a time even though up to 256 characters can
be punched by one instruction.

Although (unlike the card code conversion) no special

edit instructions are available for paper tape, a very
simple and fast subroutine is available for accomplish-
ing character (or digit) to punch code conversion.

This technique permits the use of any size (up to
eight-bit) or configuration of code patterns.

6 months.
First Delivery: . . . August, 1962.

PHYSICAL FORM

Drive Mechanism

Drive past the head:., . . sprocket drive pull.

Reservoirs:
Number: . ... .. .. 2.
Form: ......... swinging arm.
Capacity:. . . . . . . . 3 feet,

Feed drive: . . . .. .. servo motor .,

Take-up drive: . . . . .servo motor.

Sensing and Recording Systems

Recording system: . die punch.

Sensing system: . . . .none.

Common system: . . . .none.

Multiple Copies:. . . none,

Arrangement of Heads  410-1 410-2

Use of station:. . . . . . punch punch.

Stacks:. . . .. ... .. 1, 1.

Heads/stack: . ... .. 5 plus 8 plus
sprocket sprocket.

Method of use:, . . . .. frame at a frame at a
time time.

(© 1963 by Auerbach Corporation and BNA Incorporated

.25

.31

.311
.312

.32

.321
L322

.323
. 324

325

.33

.34

.35
.351

.352

.41
.42

L421
422

Range of Symbols

Letters: . . . . ... .. 410-1; any five-bit code.

Special: . ... ..... 410-2; any 6-, 7-, or 8-bit
code.

Total: . v v ven .. 410-1; 25 symbols.

410-2; 28 symbols.
EXTERNAL STORAGE

Form of Storage

paper tape.
punch holes.

Serialby: . . . .. ... 10 rows/inch.
Parallel by: . . . .. .. 410-1; 5 tracks.
410-2; 8 tracks.
Bands: . ......... none
Track use 410-1 410-2
Data: . . . ... ... 5 8
Redundancy check: . . none none.
Timing:. . . . . ... 1 1.
Control signals: none none.
Unused:. . . . . ... none none.
Total:. . . ... ... S5 plus 8 plus
sprocket sprocket.
Row use
Data: . . . ... ... all rows.
Gap: . . oo e e none.
Coding:. . . . . . ... 410-1; any 5-bit code.
410-2; any 6-, 7-, or
8-bit code.
Format Compatibility
Other device or
system Code translation
Any compatible
punched tape
reader: ... ... programmed.
Physical Dimensions
Overall width:. . ., . . . 410-1; 11/16".
410-2; 7/8" or 1".
Length: . ... ..... 6 to 1,000 feet.
CONTROLLER
Identity: . . . . . . . .. H 410
Connection to System
On-line: . . . . .. . 1.
Off-line:. . . . ... .. none
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501:072.430

HONEYWELL 400

§ 072.
.43 Connection to Device
.431 Devices per
Controller:, . . . ..
.432 Restrictions: . ... .
.44 Data Transfer Control
.441 Size of Load:. . . .. .
.442 Input-output areas: .

.443
444
. 445

.446
.447

.51
.511
.512
.52
.521
.522
.523
.524
.525
.526
.53
.54

.55

.56

Input-output area

Input-output area
lockout: ... ....

Table control: .. . . .

Synchronizing aids: .

. 1to 256 frames.
. core storage.

. none.
. none.
. program.
. test busy.

PROGRAM FACILITIES AVAILABLE

Blocks

Code Translation:. . .

Output lock: . . . . . .
Nearly exhausted:. . .
Busy controller: . . .
End of medium marks:

6/63 Revised

. 8-bit frame.

. counter in instruction.

. . .none.
. . 1to 256 frames,

. 1 frame forward.

. .none.
. .mone,

. by program.

. no.,

. not necessary.
. o,

. 20 feet.

. . not necessary.

. DO,

.62

.621
.622

.623
624

.71

.72

.73

.731

.732

.734

PERFORMANCE
Speeds

Nominal or peak speed:. 110 frames/sec.

Important parameters

punch a frame:. . . . . 9.09 m.sec
Overhead: . . ... ... none.
Effective speeds: . . . . 110 frames/sec.
Demands on System

m. sec

Component  Condition per frame Percentage
Processor: punch 1 frame 4.5 50.
Processor: puhch additional frames 9.1 100.

EXTERNAL FACILITIES

Adjustments

Adjust guide

Other Controls
Function Form Comment
Rewind: switch tape must be removed

from punch head.

Loading and Unloading

Volumes handled
Storage Capacity
Reel: . . . ... ... 1,000 ft.

Replenishment time: . . 2 to 5 minutes.
punch needs to be stopped.

Optimum reloading

ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock

Recording: none.

Reading: not possible,

Input area overflow: not possible.

Output block size: implicit.

Invalid code: not possible,

Exhausted medium:  check special branching,
Imperfect medium: none,

Timing conflicts: not possible,
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§ 073.
.1

.11

.12

STANDARD

EDP

REPORTS

501:073.100

Honeywell 400
Input-Output
Card Reader 423-2

INPUT-OUTPUT: CARD READER 423-2

GENERAL

Identity: . . ... ... Honeywell 400.
Card Reader.
423-2.

Description

The 423-2 Card Reader is a modified IBM 088
Collator which reads cards at 650 cards per minute.
Features of the IBM 088 that have been retained when
operating as the 423-2 are blank-column checks,
hole-count checks, and character rearrangement and
insertion via the plugboard. When the unit is not on-
line, it retains all of the features of the IBM 088 and
can be used as a Collator. Only one of these units
can be connected to the system at one time.

When the 423-2 is reading cards, a binary image of
each card column is stored in a twelve-bit section of
a 48-bit word. A fixed area of twenty words is used
to store this image in card column sequence. The
image is a one or zero picture of the punches from
row nine to row twelve in the high to low order, re-
spectively, of the twelve-bit section. The processor
is occupied for 54 milliseconds of the 92,3 millisecond
read cycle. While the processor is thus occupied,
no other operations can take place. The remainder
of the cycle is broken down into the 33-millisecond
acceleration period and the 6-millisecond decelera-
tion period. Central Processor use of the accelera-
tion period is possible, although restricted. Unre-
stricted use can be made of the deceleration period.
Certain system considerations arising from this are
discussed in the Simultaneous Operations section,
501:111.

Editing instructions are available for editing a card
image, or any part thereof, into a six-bit alphameric
code, a four-bit numeric code, or an eight-bit octal
code.

» 13 Availability: . . . ... no longer available
(replaced by H-427).

.14 First Delivery: 1961.

.2  PHYSICAL FORM

.21  Drive Mechanism

. 211 Drive past the head: . . pinch roller.

.212 Reservoirs: . .. ... none,

.22 Sensing and Recording Systems

. 221 Recording system:. . . none.

. 222 Sensing system: . . . . brush.

.23 Multiple Copies: . . . . none.

@© 1963 by Auerbach Corporation and BNA Incorporated

.24

.31

.311
.312

.32

. 321
.322

.33

. 34

.35

.41
.42

.421
.422

.43

.431
. 432

.44

.441
.442

Arrangement of Heads

Use of station: . . . . . hole check.
Stacks: . . . . .. ... 1.

Heads/stack:. . . . . . 80.

Method of use: . . . . . row at a time.
Use of station:. . . . . read.

Distance:. . . . . . . . 20 card rows.
Stacks: . . . . . .. .. 1.

Heads/stack:. . . . . . 80.

Method of use: . . . . . row at a time.
EXTERNAL STORAGE

Form of Storage

Medium: . . . . . . .. punch card.
Phenomenon: . . . . . . rectangular holes.
Positional Arrangement

Serialby: . . .. ... row, 12.
Parallelby: . ... .. column 80.
Coding:. . . . . . ... input data is stored in the

system in a column binary
representation; i.e., 12
bits per column, punch =
1, no punch = 0. (Holle-
rith codes or direct
transcription).

Format Compatibility

Other device or system Code translation

80-column card
compatibility:. . . . none necessary.

Physical Dimensions: . standard 80-column card.

CONTROLLER

Identity: . . ... ... built into processor.
Connection to System

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

Off-line use: . . . . .. Collator (IBM 088).

Connection to Device

Devices per controller: 1.
Restrictions: . only one input device is
permitted per run.

.....

Data Transfer Control

1 card.

fixed core locations are the
input storage area for the
card reader.

Input-output areas:

Revised 6/63



501:073.443

HONEYWELL 400

§ 073.
.443 Input-output area
aCCeSSi. v v ¢ o 4 .. word
.444 Input-output area
lockout:. . . .. ... none; although card reading
occupies the computer
completely during the
actual reading, there is no
lockout,
.445 Table control: . . . . . none.
.446 Synchronization: . . . . automatic.
.5 PROGRAM FACILITIES AVAILABLE
.51 Blocks
.511 Size of block: . . ... 1 card.
.512 Block demarcation
Input: . . . ... ... 1 card
.52 Input-Output Operations
.521 Imput:. . . . . ... .. 1 card at a time,
.522 Output: . . . . . . . . . none.
.523 Stepping: . . « .« . . DOODE,
.524 Skipping:. .. .. ... none.
.525 Marking: . . ... ... none
.526 Searching: .. .. ... none
.53 Code Translation: . . edit instructions provide for
Hollerith, octal or
decimal conversion.
.54 Format Control
Control: . . ... ... plugboard.
Format alternatives: none.
Rearrangement: . . . . plugboard.
Suppress zeros: . . . . none.
.55 Control Operations
Disable: . . ... ... no.
Request interrupt: . . . no.
Offsetcard: . ... .. no.
Select stacker:, . . . . yes
Select format: . . . . . no.
Selectcode: . . . ... instruction.
Unload:. . . ... ... no.
.56 Testable Conditions
Disabled:. . . ... .. no.
Busy device: . . . . .. not necessary.
Nearly exhausted: . . . no.
Busy controller: . . . . not necessary.
End of medium marks: no.
.6 PERFORMANCE
.61 Conditions:. . . . . .. none
6/63 Revised

.62

. 621
.622

.623
.624

.63

.71

.72
.73

.731

.732
.733
.734

Speeds

Nominal or peak speed: 650 cards per minute.
Important parameters

Cycle time:. . . . . . 92. 3 msec
Acceleration time: . . 33.0 msec.
Data Transfer time: . 52.3 msec.

Terminal time (during
which next read order
must be given to
maintain 650 card per
minute reading): . .

Overhead:
Effective speeds:

6. 0 msec.

1 clutch point.

650-C cards per minute.

C = number of clutch points
missed per minute.

.......

Demands on System

Component Condition msec per card Percentage

Processor: controlling 52.3 56.7.

reading

or

EXTERNAL FACILITIES

Adjustments

Adjustment Method Comment

51-column hardware: insert on primary feed only.
Other Controls: . . . . see IBM 088 manual.

Loading and Unloading

Volumes handled

Storage Capacity
Hoppers: . .. ... 3, 600 primary; 1, 200
secondary.
Stackers (5): . . . . 1,000 each.

Replenishment time:. .

Adjustment time:
Optimum reloading

0.5 to 1.0 mins.
0.5 to 1. 0 mins.

5.5 mins.

ERRORS, CHECKS AND ACTION

Error

Reading:

Input area overflow:
Invalid code:
Exhausted medium:
Imperfect medium:
Timing conflictss

| AUERBACH / BNA l

Check or
Interlock Action
hole-count check
not possible,

not possible,
check

check

not possible,

program jump,

alarm,
alarm,



EDP

STANDARD

REPORTS

501:074.100

Honeywell 400
Input-Output

INPUT-OUTPUT: CARD PUNCH

§ 074.

.1
11

.12

.13

.14

.21

L211
L212

.22
.221
.223
.23

.24

GENERAL

Identity: . . . . . . . Honeywell 400.
Card Punch.
424-1,
424-2,

Description:

This unit is no longer produced, but is still in use
in the field,

The 424-1 or 424-2 Card Punch is a modified IBM
519 Reproducing Punch or IBM 544 Gang Punch. The
units punch at 100 and 250 cards per minute, re-
spectively. Most of the normal plugboard features
are retained when the units are operating on-line.
Off-line, they assume their normal characteristics.
Only one of these units at a time can be connected
to the system.

Both units punch cards from a twelve-bit binary
image of each column. The punch image is stored
in a fixed 20-word area in core storage and is rep-
resented by a one or zero picture of the punches
from row nine to row twelve in the high- to low-
order positions, respectively, of the twelve-bit
image. The images are stored sequentially by col-
umn. The processor is occupied for 500 or 177
milliseconds during the 600-millisecond cycle of the
424-1 or 240-millisecond cycle of the 424-2, While
the processor is thus occupied, no other operations
may take place.

PHYSICAL FORM

Drive Mechanism

Drive past the head:. . . pinch roller.
Reservoirs: . . . . ... none.

Sensing and Recording Systems

Recording system: . . .die punch.

Sensing system:. . . . . brush.

Common system: . . . .none.

Multiple Copies: . . . .none.

Arrangement of Heads  424-1 424-2
Use of station:. . . .. . *read none,
Stacks: .. ... .... 1.

Heads/stack: . ... .. 80.

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

Use of station:. . . ... *read verify none.
Distance:. . .. ... .. 14 card rows.

Stacks:. . . ... .. .. 1

Heads/stack: . ... .. 80

.24

.3
.31

.311
.312

.32

.321
. 322

.33

.34

.35
.4

.41

.42
.421

.43

.431
.432

Card Punch

Arrangement of Heads (Contd.)

424-1 424-2
Method of use: . . . . 1 row at a time.
Use of station: . . . . punch punch.
Stacks: .« « + 4 . . . 1 1,
Heads/stack: . . . . 80 80.
Method of use: . . . . lrowata 1 row ata

time time.
Use of station: . . . . read verify gang punch.
Distance: ., . . . . . 14 card rows l4cardrows.
Stacks: , ., . ... .1 1.
Heads/stack: . . . . . 80 80.
Method of use: ., , . . lrowata 1 rowata

time time.

* Cards being punched do not pass these stations.
EXTERNAL STORAGE
Form of Storage

Medium: . . . . . . . punch card.
Phenomenon: . . . . . rectangular holes.

Positional Arrangement

Serial by: . . . . . . rows, 12,
Parallel by: . . . . . column, 80.

Coding: . . . . . .. system uses a column
binary image generated
by edit instruction;
1 = punch, and 0 = no punch
(Hollerith code or direct

transcription).
Format Compatibility
Other device or
system Code translation

Any 80 column
card equipment:. . none necessary.

Physical Dimensions: . standard 80-column card.

CONTROLLER

Identity: . . . . . . . built into processor.

Connection to System

On-line: . . . ... ... one only.

Connection to Device

Devices per controller: . one.

Restrictions: . . .. .. only one punch may be con-
nected to a controller
during any one run.
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501:074.440 HONEYWELL 400
§ 074. .62  Speeds 1 II
.44 Data Transfer Control .621 Nominal or peak speed: . 100 cards 250 cards
per min per min.
.441 Size of load:. . ... .. one card. .622 Important parameters
.442 Input-output areas: . . .core locations 0112 - 0135 Cycle time: . .. ... 600 m.sec 240 m.sec.
(octal). Acceleration time:. . . 91 m.sec 55 m.sec.
.443 Input-output area Punching time:. . . . . 500 m.sec 177 m.sec.
QCCESSI, v v v v 0 v v s word Terminal time (during
.444 Input-output area which the next punch
lockout: . ... .... implicit, as the processor order must be given
is completely involved in to maintain maximum
the punching operation. punching speed): . . . 7 m.sec 7 m.sec.
.445 Table control:. . . . . .none. .623 Overhead: . .. ..... one clutch point.
.446 Synchronization: , . ., .automatic. .624 Effective speeds: . . . .I: 100-C cards per min.
II: 250-C cards per min.
.5 PROGRAM FACILITIES AVAILABLE C = number of clutch points
missed per minute.
.51 Blocks
.511 Size of block: . . .. .. 1 card .63 Demands on System
.512 Block demarcation .
output: . + « . v v v .. fixed Component Condition m, sec Percentage
per card
.52 Input-Output Operations 1 Processor: punching card 500 83.3
II Processor: punching card 177 3.1,
.521 Imput: . . ... ... . none.
.522 Output:, . . .. ... .. 1 card
-223 Stepping:. . . . .. . . none .7 EXTERNAL FACILITIES
.524 Skipping:. . . . . . ... none
.525 Marking:, . . . ... .. none :
.526 Searching:. .. .. ... none .71  Adjustments
Adj t
.53 Code Translation:, . . .edit instructions. Tzlis_tinent ...... flg;rrllgnM 519 Manual.
424-2: ... ... .., .
54 Format Control 2 see IBM 544 Manual
Control: . . . ... ... plugboard. .72 Other Controls
Format alternatives: . . none.
Rearrangement:. . . . . plugboard. Function Comment
Suppress zeros:. . . . . none. 424-1: . . ... see IBM 519 Manual.
Insert point: . . plugboard. 424-2: . . 0000 see IBM 544 Manual.
Insert spaces:. . . .. . plugboard.
Section sizes: . . . . . . plugboard.
.73 i d di
.55 Control Operations 78 Loading and Unloading
. . .731 Volumes handled
Disable: R no. Storage Capacity, cards
Request interrupt:. . 1o. 1 il
Offset card:. . . .. .. yes (424-2 only). Hopper:. . . . .. .. 800 1, 200
Select stackexr: . . . . . no. Stacker: . . .....1,000 1,900
Select form‘at: """ no. .732 Replenishment time:. . . 0.5 to 1.0 mins.
Selectcode: . . . .. .. no. 1o need to be stopped.
.733 Adjustment time: . , . ,0.5to 1. ins.
.56 Testable Conditions 734 Opgiml.rllx}n rll:elz)?ding 0.5to 1.0 mins
iod:. . ... I: ins.
Disabled: . ....... no. perio : ggigz
Busy device:. . . .. .. not necessary. ’ ’
Output lock: . . . .. .. no.
Nearly exhausted:. . . . no. .
Busy controller:. . . . . not necessary. .8  ERRORS, CHECKS AND ACTION
End of medium marks: . no. Error Check or Action
.6 PERFORMANCE Interlock
Recording: check program jump,
.61 Conditions Output block size: fixed.
Invalid code: not possible.,
Loooo oo oo oo o type 424-1. Exhausted medium:  check program jump.
) type 424-2. Timing conflicts: not possible.

6/63 Revised
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501:081.100

STANDARD

EDP

REFORTS

Honeywell 400
Input-Output

Printer
INPUT-OUTPUT: PRINTER (422-3 AND 422-4)
§ 081. .232 Types of master
Multilith: . . . . . . yes.
.1 GENERAL Xerox: « . « o o . . yes.
Spirit: . . . . . . . yes.
.11 Identity: . . . . . . . Honeywell 400.
Pr izntgr. .24 Arrangement of Heads  Type 422-3 Type 422-4
422-3.
422-4. Use of station: . . . . print print.
Stacks: . . . . . . . 1 1.
.12 Description: Heads/stack: . . . . . 160 (120 used 120.
atatime
The 422-3 and 422-4 are essentially identical units Method of use: . . . . lineatatime lineata
except that the 422-3 can print in any 120 out of time.
160 print positions and is plugboard-wired, where-
as the 422-4 has a fixed 120 positions. They are .25 Range of Symbols
" manufactured by Honeywell, but are quite similar
to the equivalent Anelex units. The printers can Numerals:. . ... ... 10 0-9,
print at up to 900 lines per minute, single spaced. Letters: . . . ... ... 26 A-7Z.
At double and one-inch spacing, the speed drops to Special*:. . . ... ... 20 '=&+;.)%-#$"
800 and 560 lines per minute respectively. These /e, (*Cr:0-
speeds are due to unclutched operation which per- ALGOL set: . . . . ... yes.
mits printing to begin as soon as requested, pro- FORTRAN set: . . .. . yes.
vided that the unit has completed the previous Basic COBOL set: . . . . yes.
operation. Printing with a restricted range of Total: . . . . . . . . 56.
symbols may increase the speed up to 1, 200 lines
per minute. Paper tape loop control provides auto- * Also, 6 special drums are available with
maticor semi-automatic paper spacing. different special symbols.
Model 1 uses the same special characters as
Options the IBM 407 keypunch, but with the following
added:
A print storage option is available which eliminates =) ("
about 98% of the processor time that is required Model 2 uses the IBM 12F "Selfcheck' font,
when the buffer is not used. Without the buffer, suitable for use with the optical scanner,
the processor is inhibited for 53 milliseconds after Model 3 and 4 include the pound sterling
a print instruction is initiated, after which symbol ( £ ) as well as the dollar sign ( $ ).
computing may resume. Model 5 replaces various commercial symbols
with lower case t and o and the following
A 6 or 8 line per inch vertical spacing option is Greek letters:
also available. A€ ¢ o >\
Model 6 adds second versions of the following:
.13  Availability: . . . . . 9 months. - ./
and adds:
.14 First Delivery: . . . . December, 1961. ¢ and %
The following are omitted:
.2 PHYSICAL FORM )«
.21 Drive Mechanism .3 EXTERNAL STORAGE
.211 Drive past the head:. . . sprocket drive push & .31 Form of Storage
pull tractors.
.212 Reservoirs: . . ... .. none, 311 Medium:. .. ... ... paper.
.312 Phenomenon: . .. ... printing.
.22 Sensing and Recording Systems
.32 Positional Arrangement
.22]1 Recording system: . . .on the fly hammer stroke
against engraved drum. .321 Serialby: . ... .... line, 6 or 8 per inch.
.322 Parallelby: . ... ... 120 char, 10 per inch.
.23 Multiple Copies:. . . . . yes.
.33 Coding: . .. ...... 6 bits per char.
.231 Maximum number
Interleaved carbon: . . 10 (8-pound paper). .34 Format Compatibility:. . none.
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501:081.350

HONEYWELL 400

3 081.

.35
.351

.352
.353

.41

.42

.421
.422

.43

431
.432
.44

.441
.442
.443
.444
.445

.446
.447

.51
.511
.512
.52

.522
.523

.524

.525
.526

.53

6/63 Revised

Physical Dimensions

Overall width: . . . . .. 3.5 to 22 inches.
Length: . .. ... ... indefinite.
Maximum margins

Left: . ........ 3 inches.

Right: . .. ... ... 3 inches.
CONTROLLER
Identity: . . . ... ... 450 Print Storage Option.

418 Off-line Controller
(422-4) only.
401A Central Processor.

Connection to System

On-line: . . . . ... .. 1
Off-line
Use Associated equipment

Printer: Off-line Controller Type
418 using a Magnetic
Tape Type 404-3 and a

Printer Type 422-4.

Connection to Device

Devices per controller: , 1.

Restrictions: . . . . . . none
Data Transfer Control
Size of load:. . . .. .. 120 char.

Input-output areas: . . . fixed in core.
Input-output area access:char or words,
Input-output area

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

Synchronizing aids: . . . interrupt when finished
printing, and before

spacing.

PROGRAM FACILITIES AVAILABLE

Blocks
Size of block: . . . ... 120 char.
Block demarcation

Output:. . . ... ... fixed

Input-Output Operations

Output: . .. ...... 1 line,

Stepping: . . . .. ... print then step, 0 to 63
lines.

Skipping:. . . . . . ... paper tape loop; print then
skip.

Marking:. . . . . .. .. none,

Searching: . . . .. ... none.

Code Translation: . . . . edit instructions.

.54

wn
(@)}

.62

.621
.622

.623
.624

.71

.72

.73

.731
.732

.733
.734

Format Control

Rearrangement:. . . . . plugboard.
Insert spaces: . . . .. yes.
Recording density: . none.
Control operations

"End of run" light:. . . .activate.
Testable Conditions

Disabled: . . ... ... no

Busy device:. . . . ... not necessary.
Nearly exhausted: . . 30 lines.
Busy controller:. . . . . yes
PERFORMANCE

Speeds

Nominal or peak speed: 900 lines per min.
Important parameters

Cycle time: . . . ... 67 msec.
Printing time: . . . . . 53 msec.
Spacing time first
line: . .. ... ... 14 msec
Spacing time additional
line: . .. ... ... 8 msec.
Overhead: . . . .. ... spacing time, operation
is unclutched.
Effective speeds: . . . . 60,000/(59 + 8L) lines/min.

L = average number of
lines skipped per print.

Demands on System

Component Condition m, sec per line or Percentage
Processor: print 53.0 79.1.
Processor with

print storage
option: print 1.1 1.1,

EXTERNAL FACILITIES

Adjustments

Adjustment Method
Head of form: . . . . . hand-operated vernier

screw.

Other Controls

Function Form

Manual single space: . . . button.

Manual form space: . . . button.

Stop at next head of form:. button.

Loading and Unloading

. . box of forms.
. . 0.5 to 3 mins.
needs to be stopped.

Volumes handled: . .
Replenishment time:

Adjustment time: . . . . 2 to 5 mins.
Optimum reloading
period:. . . . . . ... ?

I AUERBACH | BNA l



INPUT - OUTPUT: PRINTER (422-3 AND 422-4) 501:081.800

§ 081.
.8 ERRORS, CHECKS AND ACTION
Check or
Error Interlock Action
Recording: echo check program jump.
Output block size: fixed.
Invalid code: none.
Exhausted medium:  interlock device stoppage with operator
indication.
Ribbon Tension: interlock device stoppage with operator
indication.
Cycle check: check device stoppage with operator
indication.
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HONEYWELL 400

§ 081.
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6/63 Revised
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STANDARD

§ 091.
.1

.11

.12

501:091.100

Honeywell 400
Input-Outpur
Magnetic Tape

INPUT-OUTPUT: MAGNETIC TAPE

GENERAL

Identity: Honeywell 400.
Magnetic Tape Unit.
404-1, 404-2, 404-3.

Description

Except in speed, the 404-1, 404-2 and 404-3 Mag-
netic Tape Units are similar units. The 404-1 and
404-2 pass tape at 120 inches per second and the
404-3 at 60 inches per second. Rewinding speed is
three times as fast in each case. A row on any 404
tape consists of ten bits, including eight for data and
one eachforparityandtiming. Eachrow contains
either two digits or one and a third characters;i.e., an
eight-bit segment from a 48-bit word. The record-
ing density is 400 rows per inch on the 404-1 and
404-3, and 555 rows per inch on the 404-2. Peak and
effective data transfer speeds, in characters per
second and digits per second, are shown below.

When card reading is liable to be in process simul-
taneously with tape operations, tape block lengths
must be limited so that no interference occurs be-
tween the two operations. This is done by providing
an 18-millisecond period before the card reader
starts transferring data, during which time no tape
read or write operations will be initiated. It is
therefore advised that no tape instructions should be
allowed which will take longer than this 18 millisec-
onds to complete. This reduces the effective speed
to between one-third and one-half of the peak speed.
Details are shown in the table below.

To keep tape running at full speed requires very
careful programming. After the data transmission

.12 Description (Contd.)

has ceased, there is time for only 15 simple instruc-
tions to be executed before a further tape instruction
is given. Since magnetic tape input and output can
be overlapped with one another but not with internal
processing, programming is geared towards
processing a block and then writing it out and read-
ing in the next block at the same time. It is not
possible to use the same area for simultaneous input
and output.

Orthotronic control words (which consist of 96 parity
bits arranged in two words) can be generated by pro-
gram in the processor and appended to the tape rec-
ord. Special instructions are also included in the
processor to use the Orthotronic words in recon-
structing data read from tape with parity errors.
When the errors can be traced to a particular track
on the tape, a special read instruction is used to re-
generate the data. The incorrect track is replaced
by a new track generated from the remaining data
and parity tracks. The Orthotronic procedures can
also be used to verify this data.

These units are equipped with vacuum capstans and
brakes which minimize wear by spreading accelera-
tion forces over a larger area of tape than is cus-
tomary with pinch rollers. The oxide surface of the
tape touches only the read-write head. The reels
and sections of the tape are accessible even when
reading or writing is taking place, although this dis-
rupts the pressurized, air-cleaned environment that
is normally maintained over the tape. A write-
enable ring can be inserted after tapes have been
mounted. A second write interlock is provided by

a toggle switch on the control panel.

Performance Characteristics of 404 Tape Units

Condition: Not Stopping Between Blocks Stopping Between Blocks
Model: 404-3 404-1 404-2 404-3 404-1 404-2
Peak Rates:
Char/sec. 32,000 64,000 89, 000 32,000 64,000 89, 000
Digits /sec. 48,000 96,000 133, 000 48,000 96, 000 133, 000
Effective Rates
(1, 000 character
blocks):
Char/sec. 24,200 48,400 58,500 21,400 39,000 47,000
Digits/sec. 36,300 72,600 87,750 32,100 58,850 70,500
Suggested maximum
block sizes:
Characters 400 800 1,120 400 800 1,120
Digits 600 1,200 1,680 600 1, 200 1,680
Effective Rates
with suggested
block sizes:
Char/sec. 17,400 43,000 60, 000 14,500 35,000 49, 000
Digits/sec. 26,100 64,500 90, 000 21,750 52,500 73,500

(© 1963 by Auverbach Corporation and BNA Incorporated Revised 6/63



501:091.130

HONEYWELL 400

§ 091.

.13

.14

.21

.211
.212

.213
.214

.22
.221
. 222
. 223
.23

.24

.31
. 311

. 312

.32

.321
. 322
. 323
. 324

. 325

6/63 Revised

Availability: . . . . .. 6 months.
404-1 December, 1961.
404-2 1962.

404-3 January, 1963.

First Delivery:

PHYSICAL FORM

Drive Mechanism

Drive past the head: . . vacuum capstan.

Reservoirs

Number: . ... ... 2.

Form: ... ..... vacuum.

Capacity: . . . . . .. 7 feet each.
Feed drive: . . . . .. own motor.
Take-up drive:. . . . . own motor,

Sensing and Recording Systems

Recording system:. . . magnetic head.
magnetic head.

Common system: single head.

Multiple Copies: . . . none.
Arrangement of Heads
Use of station:. . . . . D. C. erase.
Stacks:. . ... .. .. 1.
Heads/stack:. . . . . . 1.
Method of use: . . . . . full row.
Use of station: . . . . . read/write.
Distance:. . . . . . .. 0. 213 inch.
Stacks:. . . ... R
Heads /stack:. . . 10.
Method of use: . . . . . row at a time.
EXTERNAL STORAGE
Form of Storage
Medium: . . ... ... plastic base magnetizable
tape.
Phenomenon:. . . . . . magnetization.
Positional Arrangement
Serialby: .. ... .. row, 400 per inch.
Parallel by: ... ... 10 tracks, 0. 035 inch.
Bands: .. ... .... none.
Track use
Data: . . . ... ... 8
Redundancy check: . . 1.
Timing:. . . .. ... 1.
Total:. . . ... ... 10.
Row use
Data: . . . ... ... 3 to 511 words.
Gap: .. ... 0. 61 inch.
Coding:. . . ... ... 8 bits out of a 48-bit word

are recorded in each row;
this may be considered
two digits or 1-1/3 alpha
characters.

.34

.35

.351
. 352

.41

.42

.421
.422

.43

.431
.432

.44

.441
.442
.443
.444

. 445
. 446

.51

.511
.512

.52

.521
.522
.523
.524
.525
.526
.53

.54

Format Compatibility
Other device or system Code translation
Honeywell 800/1800: . . compatible.
Honeywell 400 off
line printers:. . . . . compatible.
Honeywell 1400: . . . . compatible.
Physical Dimensions
Overall width: . . . . . 0. 748 to 0.750 in.
Length:. . .. ... .. 250 to 2,550 feet.
CONTROLLER
Identity: . . ... .. . built into processor.
Connection to System

On-line: . .. .. ... 1.
Off-line
Use Associated equipment
Connect H 400 to
H 1400/H 800 or
other H 400:, . . . H 800 or H 1800 and type
405 switch.
Off-line printer: . . type 418 off-line controller
& type 422-4 printer.
Connection to Device
Devices per controller: 8.
Restrictions:. . . . . . none.
Data Transfer Control
Size of load: . . . . .. 3 to 511 words.
Input-output areas: any core location.
Input-output area
aCCeSS: . v + v o 4 4 any word.
Input-output area
lockout:. . . . . ... none.
Table control: . . . . . none.
Synchronization: . . . . automatic,
PROGRAM FACILITIES AVAILABLE
Blocks
Size of block: . . ... 3 to 511 words.
Block demarcation
Input: . e h e e gap.
Qutput: . . ... ... count in instruction.
Input-Output Operations
Input:. . . .. .. ... 1 block forward.
Output: . . . . .. ... 1 block forward.
Stepping: . . . . . . .. 1 block forward or back-
ward.
Skipping: . . . . . ... none.
Marking: . . . . .. .. none
Searching: . . . .. .. none

Code Translation: . . . matched codes.

Format Control:. . . . none.

[ AUERBACH / ,B__%A |



© 1963 by Auerbach Corporation and BNA Incorporated

INPUT-OUTPUT: MAGNETIC TAPE 501:091.550
§ 091. . 624 Effective speeds (Contd.)
Stopping between blocks
.55 Control Operations 404-3:. . ... ... 48, 000N/(732+N)
) digits/sec.
Dlsable:. ........ yes 32,000C/(488+C)
Request interrupt: . no. char/sec.
Select format: . . . . . no. 404-1:. . . . ... 96, 000N /(954 +N)
Select code: . ... .. not necessary. digits/sec.
Rewind: .. ... ... yes. 64, 000C/(636+C)
Unload:. . . . ... .. no. char/sec.
. 404-2:. . . . . ... 133, 000N/(1, 284 +N)
.56 Testable Conditions digits/sec.
) 89, 000C/(876+C)
Disabled:. . . . .. .. no. char/sec.
Busy device: . . . . . . not necessary.
Output lock: . . . ... no. . where N = number of decimal digits per block.
Nearly exhausted: . 1 block writing. C = number of alphameric characters per
Busy controller: . . . . none. block.
End of medium marks: implicit.
.63 Demands on System
Component  Operation Msec per block Percentage
.6 w Processor: compute 0,12 + 0,0185n, 100%,
Orthocount where n = number
.61 Conditions of words,
Processors read, write, variable; does not 100% of start and
) C O stopping between blocks. orread and  include stop time data transfer
4 not stopping between blocks. write of tape time,
.62 Speeds .7 EXTERNAL FACILITIES
.621 Nominal or peak speed .71 Adjustments
404-3: .. .. .. .. 48, 000 digits /sec. .
32,000 characters /sec. Adjustment Method Comment
404-1: ... .. ... 96, 000 digit .
64, 000 clllilrzs;éf‘:ss /sec. Write release: write ring can be done while tape is
404-2: . ... ..., 133, 000 digits /sec. In motion.
89, 000 characters/sec.
.622 Important parameters  404-3 404-1, 404-2 |72 Other Controls
Start/stop ti : 3.575.0 2. .
Stzt;:tgg dlil?tzr?clzec Function Form Comment
inches: . ... ... 0.15/0. 24 0.15/0. 27 X X X
Gap, inches: . . . . . 0.67 0.67 Tape change: toggle 3 position automatic rewind un-
Min. cross-gap time: 11.1 5.55 load, load, permit write load,
Additional time if inhibit write (always in read
tapes stop between status).
blocks (msec): ... 3.9 4.15 . i
Tape speed (ins/sec):. 60 120 .73 Loading and Unloading
Pulse density
(rows/in):. . . . . . 400 400 (404-1) | -781 Volumes handled ,
555 (404-2) Storage Capacity
.623 Overhead: . ... ... gap time. Spoc?lz D 2,550 feet. .
start/stop time. .732 Replenishment time:. . 0.5 to 1. 0 min.;
Orthotronic check word . ) needs to be stopped.
passage time. .733 Ad]l:lstment time: 0.5 to 1.0 min.
. 624 Effective speeds -734 Optimum reloading
Not stopping between blocks period: . . . . . ... 5. 66 mins
404-3:. . ... ... 48, 000N/ (556 +N)
digits/sec. .8 ERRORS, CHECKS AND ACTION
32,000C/(370+C) Check or
char/sec. Error Tnterlock Action
404-1:. . . ... .. 96, 000N /(556 +N) - - E—
digits /sec. Eecgfdmg: none. d orth .
eading: row parity an ocount  program jump,
6%112232! £370+C) Input area overflows: check program, jump,
: Output block size: none,
404-2:. . . ... .. 133,. OQON /(760+N) Invalid codes not possible,
digits /sec. Exhausted medium: check program jump,
89, 000C/(510+C) Imperfect mediums pre-checked tapes,
char/sec. Error correcting: Orthocount program,
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501:091.800

HONEYWELL 400

§ 091.

10,000,000
7

1,000,000

7

100,000
7

Effective Speed,
char/sec. 4

10,000

1,000

100

EFFECTIVE SPEED

H-404-1 MAGNETIC TAPE UNIT

NUMERIC DATA
J

A\ \
NN
\N\

ALPHAMERIC DA

\\\
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LEGEND

100

Characters Per Block

| AUERBACH / BNA l

1,000

10,000

Continuous reading (i.e., not stopping between blocks).
— e mmmm = Non-continuous reading (i.e., stopping between blocks).



INPUT-QUTPUT: MAGNETIC TAPE 501:091.801

§ 091.
EFFECTIVE SPEED

H-404-2 MAGNETIC TAPE UNIT

10,000,000

7

1,000, 000

7

100, 000 A

7

Effective Speed,
char/sec. 4

A ALPHAMERIC DATA

N
W

10,000

100

2 4 7 2 4 7 2 4 7
10 100 1,000 10,000

Characters Per Block

LEGEND

Continuous reading (i.e., not stopping between blocks).
——— =——— —— = Non-continuous reading (i.e., stopping between blocks).
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501:091.802

HONEYWELL 400

§ 09L.

10,000,000
7

1,000,000
7

100,000

Effective Speed, 7
char/sec.

10,000

1,000

100

EFFECTIVE SPEED
H-404-3 MAGNETIC TAPE UNIT

NUMEE({IC DATA,

ALPHAMERIC DATA

10

LEGEND

100 1,000

Characters Per Block

Continuous reading (i.e., not stopping between blocks).

10,000

——— = oo = Non-continuous reading (i.e., stopping between blocks).
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STANDARD

EDEP

REPORTS.

501:101.100

Honeywell 400
Input-Output
Communications Control

INPUT-OUTPUT: COMMUNICATIONS CONTROL

§ 101.

.1 GENERAL

.11 Idemtity: . ... .. .. 480 Communications
Control.

.12 Description:

The 480 Communication Control is a 150 eight-bit
character buffer and the associated controls that
enable it to communicate with another 480, an 880
(a similar unit used with the H-800), an IBM 1009
Data Transmission Unit, or an IBM 7701 Magnetic
Tape Transmission Terminal. The 480 can either
send or receive data at a speed of 75 or 150 charac-
ters per second.

The 480 informs the processor that it has sent or
received a block of data by means of an interrupt.

© 1963 by Auverbach Corporation and BNA Incorporated

.12

Description (Contd.)

The processor then either sends new data or ac-
cepts the accumulated data. The characters are
stored, as are punched tape characters; i.e., four
characters to a word, right-justified in twelve-bit
sections, and the same conversion and checking are
necessary under program control. This process
requires about 0.7 millisecond per character. It is
expected that the 480 can be used continuously, using
no more than 30% of the processor's time for all con-
trol and conversion operations.

The 480 uses a four-out-of-eight-bit character code
for transmission that lessens the chance of leaving
errors undetected. This unit connects to commer-
cial transmission services through modulation equip-
ment which is currently available.

Reprinted 6/63






STANDARD

EDP

REPORTS

INPUT-OUTPUT

§ 102.

.1 GENERAL

.11 Identity: . . . ... .. Tape Control Unit.
436-1.

.12 Description

The Model 436-1 Tape Control Unit is an input-output
device for the Honeywell 400 system designed to op-
erate with one IBM 729-II magnetic tape transport to
permit reading and writing binary coded decimal in-
formation on IBM magnetic tape. The Model 436-1
Tape Control Unit and its associated IBM 729-II Tape
transport will read tapes which have been written on
an IBM 727, 729-1I, 729-1V, or 7330 tape unit, and
will write tapes which are readable on any of these
units. It will not permit simultaneous reading and
writing. Only 729-II tape transports can be
connected to the Model 436-1 Tape Control Unit, and
only BCD information can be read or written, at a
density of 200 or 556 characters per inch.

Each IBM 7-bit row (six information bits, one parity)
is read into the H-400 as if it were a 9-bit row on
Honeywell tape. Channels 1 through 6 correspond
directly; IBM channel 7 (parity) is treated as H-400
channel 9 (parity); and H-400 channels 7 and 8 con-
tain zeros. The eight data bits from these rows are
positioned in memory, six rows to the word, in

© 1963 by Averbach Corporation and BNA Incorporated

501:102.100

Honeywell 400
Input-Output
Tape Control Unit

: TAPE CONTROL UNIT

.12 Description (Contd.)
standard H-400 configuration. Translation of these
8-bit groups into the corresponding H-400 6-bit codes
is now automatic.
The 436-1 Tape Control Unit accepts and implements
the normal H-400 tape instructions.
Error Checking
A. Read Errors
Read checks implemented in the 436-1 Tape Con-
trol Unit include row parity and longitudinal
parity checks. If an error is detected, a read
error condition is stored.
B. Write Errors
Row parity and longitudinal parity are generated
within the 436-1 and are checked by the IBM
read-after-write checking feature. An echo
check is performed with signals generated in the
729-1I tape drive during writing. Any attempt to
write on a file-protected tape results in a write
error.
.13  Availability: . . . ... 9 months.
.14 First Delivery: July, 1963.
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STANDARD

EDP

REPORTS.

501:103.100

H-400
Input-Output
Magnetic Tape Switching Unit

INPUT-OUTPUT: MAGNETIC TAPE SWITCHING UNIT

§ 103.

.1

11

.12

GENERAL

Identity: . ... ... . Model 405 Magnetic Tape
Switching Unit.

Description

The Model 405 Magnetic Tape Switching Unit is de-
signed to permit manual switching of one Model 404
or Model 804 Magnetic Tape Unit between any two
H-400 or H-800 units that can be connected to a
magnetic tape unit. (It should be noted, however,
that a magnetic tape unit cannot be switched to a
given device unless it is possible to attach it to that
device directly.) This unit operates solely as a
switching device and performs no logical operations
on the information flowing through it. Up to four

.12 Description (Contd.)

Model 405 Magnetic Tape Switching Units can be
used. Switching units are field installable.

A Model 405 Magnetic Tape Switching Unit is
most commonly used to switch a magnetic tape
unit between a model 401 central processor and
one of the following devices:

1. Another model 401 or 1401 central processor.
2. A model 803 tape control unit.

3. An H-800 off-line peripheral control unit (PCU).
4. A model 418 off-line printer control.

.13 Availability: . . . . ... 6 months.
.14 First Delivery: . .. .. May, 1962.
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501:111.100

STANDARD

EDP

REFORTS Honeywell 400
Simultaneous Operations

SIMULTANEOUS OPERATIONS
§ 111.

A Honeywell 400 system with magnetic tape, punched card equipment, and an on-line
printer is capable of only two sets of truly simultaneous operations:

(1) Tape reading simultaneously with tape writing.
(2) Printing and any other operation, if the Print Storage Option is installed.

This configuration can perform no other truly simultaneous operations - neither
operations involving the central processor and one of the peripheral units, nor those involving
two peripheral units. However, in both cases, a limited amount of effective simultaneity is
possible.

Some of the other available units are able to overlap all or part of their mechanical
cycles with internal processing. These include the H-460 Magnetic Disc System, which can
position its read/write heads while processing continues, and the Communication Control
Unit, which is completely buffered.

Central Processor/Peripheral Unit Simultaneity

When a peripheral unit is starting (before the actual data transfer), the central
processor can sometimes operate. Table 1 indicates the basic peripheral units with which
this feature is possible.

Peripheral Unit/Peripheral Unit Simultaneity

Two magnetic tape units can operate simultaneously, one reading and one writing.
If one operation takes longer than the other, the central processor is delayed for the longer
time. A paper tape operation which lasts less than 18 milliseconds (the time to punch
1 character or read 6) can be overlapped with the start-up time of the card units.

Printing can operate simultaneously with another input-output operation only if the
Print Storage Option is installed.

Other Operations

Rewinding and backspacing of magnetic tapes are not carried out under continuous
computer control. After they have been initiated, the central processor is no longer con-
cerned with their operation and becomes available for other functions.

Programming Considerations

These considerations arise in connection with the card reader. While card reading
is in process, the programmer has the option of using the start-up time for other work. If
he does so, 18 milliseconds before the actual data transmission from the reader starts, a
number of specific instructions will be interlocked in order to prevent garbling of the input.
It follows that, in these circumstances, no instruction which can engage the central processor
longer than 18 milliseconds shall be executed once a card read operation has been initiated.

This restriction particularly affects magnetic tape operations, and limits maximum
block lengths to specific sizes, depending on the magnetic tape unit concerned. These are
(in alphabetic characters): 400 characters for the H-404-3, 800 characters for the H-404-1,
and 1, 120 characters for the H-404-2.

Honeywell EDP Division (Training and Research) recommends that this situation be

avoided entirely by always using a pre-edit run to transcribe the punched cards to tape, and
then processing the card images against the main file.
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501:111.101 HONEYWELL 400
§ 111. TABLE 1
Start Time | Transmission Stop Time
Peripheral Unit Cycle Availability Availability Availability
(msec) and Time and Time and Time
(msec) (msec) (msec)
Card Reader 423-2 93 v | 33to126€| x | 54 v 6
Card Reader 427 75 V| 23to42 x | 46 Vi 6
Card Punch 427 240 V| 65t0305 | x [178 Vi 7
Printer without Print Storage 67+ 8LS X 1.3 x| 51.7 vV |14+ 8LS
Printer with Print Storage 67 +8LS x 1.3 V| 51.7 vV |14+ 8LS
Magnetic Tape 404-3 variable2 x 5.0d x |variable | Vv | 10.09
Magnetic Tape 404- 1 variable? X 5.0d x |variable |V 4.74
Magnetic Tape 404-2 variable x 5.0d x |variable | V 4.74
409 Paper Tape Reader:
Reading 1 character 1 b 0.0 x| 0.01 Vv 1.0
Reading 2 or more characters ch X l1to7 x[(C-1) [V 1.0
410 Paper Tape Punch 9.1 X 4.0 x [9.1(C-1) V 5.1
Console 100 v 0to 100 | v |100 -
V - time is available for central processor work.
X - time is not available for central processor work.
a - dependent on block length.
b - where C = number of characters read.
c - dependent on the time relative to the clutch point within the card cycle.
d - assuming Magnetic Tape has been stopped between blocks.
LS - number of lines skipped between printed lines.

6/63 Revised
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STANDARD

EEDP

REPORTS

§ 121.

INSTRUCTION LIST

501:121.101

Honeywell 400
Instruction List

Mnemonic
Operation
Code

Instruction

Description

Basic Time
in
Microseconds

ADD

Decimal Add

Adds (A) to (B), stores result in
C; treats operands as signed 11
decimal digits.

111+64. 757

BAD

Binary Add

Adds (A) to (B), stores result in
C; treats operands as unsigned
binary numbers.

101.75

BST

Backspace Tape

Backspaces specified magnetic
tape by one record,

@

BSU

Binary Subtract

Subtracts (B) from (A), stores
result in C; treats operands as
48-bit numbers.

101.75

CHP

Check Parity

Checks parity of n words; cor-
rects parity of first bad word
then subsequences to C.

92.5+18.5n

COC

Compute
Orthotronic
Count

Computes the orthocount for n
consecutive words, beginning
with the word at A. It stores
first orthoword in C; second in
C + 1.

120.25+18.5n

CPI

Control
Peripheral
Input

Directs the peripheral device
connected to the input trunk
specified in B to perform the
operation also specified in B.
These operations include Start,
Halt, Rewind, and Rescan Docu-
ment,

92,5 + unit mech.
time

CPO

Control
Peripheral
Output

Is the same as CPI, except that
it controls a device connected
to an output rather than an input

peripheral trunk. Possible oper-
ations include Start, Stop, Pocket

Selection.

92.5 + unit mech,
time(7)

DIV

Decimal Divide

Divides (B) by (A), stores result
in C, and stores remainder in
remainder word; treats operands
as signed 11 decimal digits,

Avg. 5.374ms; T =
9.25 [185+8(Q +Qzt. .
.. )] Q = Magnitude|
of Juotient.

Entire Instruction List reprinted from Honeywell 400 Summary Description, pp. 31-38.
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501:121.102

HONEYWELL 400

§121.

INSTRUCTION LIST (Contd.)

Mnemonic
Operation
Code

Instruction

Description

Basic Time
in
Microseconds

ECA

Card Edit,
Alphanumeric

Edits n consecutive characters of
alphanumeric data from card area;
stores edited data in memory,
beginning with specified position
in word at A.

74+11,56n C odd
74+13.87n C even

ECD

Card Edit,
Signed Decimal

Edits n consecutive characters of
decimal data from card area;
stores edited data in one word,
beginning with specified position
in word at A.

83,25+10. 8n C odd
83,25+12.34n C even

ECO

Card Edit, Octal

Is the same as ECA, except that
data is edited into octal format

74+10.4n C odd
74+11.56n C even

ECU

Card Edit,
Unsigned Decimal

Is the same as ECA, except that
data is edited into decimal format

74+10.5n C odd
74+12,34n C even

EPA

Print Edit,
Alphanumeric

Edits n consecutive alphanumeric
characters, beginning with the
one specified in word at A, into
the print area in consecutive
positions, beginning with one
specified by C.

74+11,56n

EPD

Print Edit,
Decimal

Is the same as EPA, except data
is edited from decimal format
into print area.

74+11,56n

EPO

Print Edit, Octal

Is the same as EPA, except that
data is edited from octal format
into print area.

74+11,56n

EXC

Extended Compare

Compares (A) with (B), bit by bit,
then (A + 1) with (B + 1), etc.,
until two operands are found un-
equal, If "A" operand is less
than "B", sequence changes to C.

46.25474n")

EXT

Extract

Places (A) in word at C wherever
(B) contains a 1 bit; places 0 bits
in all other positions in word at C.

111

Half Add

Adds (A) to (B) without carries;
treats operands as unsigned
binary numbers; stores result
in C,

92.5

HLT

Halt

Stops the central processor, de-
pending on the setting of the
console breakpoint switches and
on B.

64.75

6/63 Revised
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INSTRUCTION LIST

501:121.103

INSTRUCTION LIST (Contd.)

§ 121.
Mnemonic Basic Time
Operation in
Code Instruction Description Microseconds
LAC Less than or Compares (A) to (B) bit by bit; 111
Equal Comparison, sequence changes to C if (A)<
Alphanumeric (B). Otherwise, continues in
sequence.
LDA Locate Disc Directs the random access 111 + unit mech.
Address storage unit on the output trunk time(7)
specified in B to position the
read/write head at the disc
address stored in main memory
location (A).
LNC Less than or Compares (A) and (B); treats 111(4)
Equal Comparison operands as signed 11 decimal
Numeric digit words; sequence changes
to C if (A) £ (B).
LUP Test Index and Compares A with contents of Jump:IRi=Z: 92. 5(5)
Increment index register associated with IRi=1 or 3:101.75
B. If contents of this index reg- (5)
ister are less than A, the in- No Jump:IRi=Z:64. 75
struction increments them by B, IRi=l or 3:74.0
sequence changes to C.
MPY Decimal Multiplies (A) by (B); treats 1258455, 5n
Multiply operands as signed 11 decimal n = no, of non-zero
digits; stores result with sign in digits in multiplier
C, low-order result with sign in
low-order product word.
NAC Inequality Compares (A) with (B) bit by bit. 111
Comparison, If (A) # (B), sequence changes to
Alphanumeric C.
NNC Inequality Compares (A) with (B); treats 111(6)
Comparison, operands as signed 11 decimal
Numeric digits. If (A) # (B), sequence
changes to C.
NOP No Operation Passes to next instruction, per- 46, 25
forming no other action,
OFS Offset Stack Rejects a card into an alternate 92.5 + unit mech.
pocket. time
PCA Punch Edit, Edits n consecutive alphanumeric 74+13,87n
Alphanumeric characters, beginning with the
one specified in word at A, into
the card punch area in consecu-
tive columns, beginning with the
one specified by C.

© 1963 by Auverbach Corporation and BNA Incorporated
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501.121.104

HONEYWELL 400

§ 121,

INSTRUCTION LIST (Contd.)

Mnemonic
Operation
Code

Instruction

Description

Basic Time
in
Microseconds

PCD

Punch Edit,
Signed Decimal

Is the same as PCA, except
that data is edited from decimal
format into punch area, and op-
erates only on one word.

74+13.87nforn< 6
83.25+13.87n for n>6

PCI

Punch Card,
Interlocked

Punches the contents of the card
punch area onto one card. Cen-
tral processor interlocked until
completion of data transfer.

55.5 + unit mech.
time(7)

PCO

Punch Edit,
Octal

Is the same as PCA, except
that data is edited from octal
format into punch area.

74+13,87n

PCU

Punch Edit,
Unsigned Decimal

Is the same as PCA, except
that data is edited from decimal
format into card punch area.

74+13,87n

PCW

Punch Card,
Without Interlock

Punches the contents of the card
punch area onto one card, Cen-
tral processor not interlocked
and central processor operations
are possible during acceleration
interval.

55,5 + unit mech.
time

PDE

Prepare Decimal
Edit

Inserts special characters, sup-
presses leading zeros, floats
high characters in (A) according
to parameters at B, Stores
result in (C).

83,25+18., 5n(8)

PRS

Print and Space

Prints the contents of the print
area on the high-speed printer,
and spaces the form as specified
by B.

Without Storage Optign
55. 5+unit mech. time 2)
With Storage Option
1193.25

RCI

Read Card,
Interlocked

Reads the contents of one card
into the card read area. Cen-
tral processor is interlocked
until the completion of data
transfer.

55.5 + unit mech.
time(7)

RCW

Read Card,
Without Interlock

Reads the contents of one card
into the card read area. Cen-
tral processor not interlocked
and so central processor oper-
ations are possible during the
acceleration interval,

55.5 + unit mech,
time(7)

6/63 Revised
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INSTRUCTION LIST 501:121.105

INSTRUCTION LIST (Contd.)
§ 121,

Mnemonic Basic Time
Operation in
Code Instruction Description Microseconds

RDP Read Peripheral Read and transfer n frames 74 + 18.5n + unit
' of data from the device on mechanical time(7)
the input trunk specified in
B to memory location A,

RDT Read Tape Reads one record from the -(2)
specified magnetic tape and
stores in consecutive locations
beginning with A, If tape channel
is also specified, it regenerates
that channel simultaneously.

REJ Reject Card Rejects the card currently in 92.5 + unit mech.
the card feed into one of two time (7)
pockets as specified in B.

RPX Restore Subse- Set the index registers and Execution time
quence Priority sequence register to the values not available,
specified in (A) (see SPX).
Alter or do not alter the con-
tents of the subsequence control
register, as specified.

RTX Restore Index Stores the high-order three 12- 83.25
Register bit groups of (A) in the index reg-
isters 1, 2, 3, respectively;
stores low-order 12 bits of (C)
in the sequence register.

RWT Rewind Tape Rewinds the specified magnetic 92.5 + unit mech.
tape to its physical beginning. time(7)

SCH Sequence Change Changes sequence register setting | 46.25
to the address specified by C.

SCO Sequence Change Changes sequence register setting | 74
on Option to address specified by A if set-
ting of the console breakpoint
switches and (B) coincide. Other-
wise set sequence register to the
address specified by C.

SEL Select Modifies C using (A) and (B); then 120.25
makes a programmed subsequence
to the modified address.

SET Set Index Adds A to index register speci~ 74
Register fied in Ai and stores result in
index register 1; adds B to index
register specified in Bi and stores
result in index register.2; adds C to
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501:121.106-

HONEYWELL 400

§ 121,

INSTRUCTION LIST (Contd.)

Mnemonic
Operation
Code

Instruction

Description

Basic Time
in
Microseconds

index register specified in Ci
and stores result in index reg-
ister 3.

SLB

Binary Shift
Left

Shifts (A) to the left the specified
number of bits; the move is
cyclic, so that bits shifted off
the left end enter the word at the
right,

64.75+9. 25nl9)

SLP

Decimal Shift
Left, Preserving
Sign

Shifts (A) to the left n decimal
digits, preserving the sign digits,
Digits shifted off the left end

are lost and replaced by zeros

at the right end.-

64.75+9. 25n

SMP

Superimpose

Places a 0 bit in all positions of
(C) where both (A) and (B) con-
tain 0 bits; places 1 bits in all
other positions of (C).

SPX

Store Subsequence
Priority

Store the contents of the three
index registers and the sequence
register at A. Alter or do not
alter the contents of the sub-
sequence control register, as
specified. If the subsequence
call was caused by an error,
jump to C minus one; other-
wise, jump to C,

Execution time
not available.

SRP

Decimal Shift
Right, Preserving
Sign.

Same as SLP, except that (A)
are shifted to the right,

64.75+9. 25n

SST

Substitute

Places (A) in (C) in all posi-
tions where (B) contains a 1 bit;
leaves remaining bit positions
in (C) unchanged.

111

STX

Store Index
Register

Stores the contents of the three
index registers and the sequence
register in A, Sets sequence
register to C,

83.25

SUB

Decimal Subtract

Subtracts (B) from (A); treats
operands as signed 11 decimal
digits; stores result in C,

111464.75T(1)

SUP

Stall

During the acceleration interval
of the card reader and reader-
punch,

Stalls until end of
data transfer, or

6/63 Revised
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INSTRUCTION LIST

501:121.107

INSTRUCTION LIST (Contd.)

§ 121.
Mnemonic Basic Time
Operation in
Code Instruction Description Microseconds
this instruction stalls the central 70 microseconds
processor; outside this interval,
it has the effect of NOP.
TAC Type Alphanumeric, Prints (A) on the console printer 100-200ms per
Console in alphanumeric form. character
TDC Type Decimal, Prints (A) on the console printer 100-200ms per
Console in decimal form. character
TOC Type Octal, Prints (A) on the console printer 100-200ms per
‘Console in octal form. character
TSC Transfer and Transfers (A) to location B; se- 83.25
Sequence Change quence changes to location C.
TSN Transfer n Words Transfers n words from consecu- 46.25+37n
tive memory locations, beginning
with word at A, to consecutive
memory locations beginning
with C.
WRP Write Peripheral Directs the device on the output 74 + 18.5n + unit
trunk specified in B to write mechanical time(7)
n frames of data transferred from
memory location A.
WRT Write Tape Writes one record of the specified -(2)
number of consecutive words from
memory, beginning with A, onto
tape.
NOTES
1. T, a variable factor, is derived from the following table:
Signs of Operands T
A B |a]> 3] |al<]|
+ + 0 0
- 1 2
* Addition
- - 0 0
- + 1 2
+ + 0 1
- 1
¥ ! Subtraction
- - 1 1
- + 1 -1

© 1963 by Averbach Corporation and BNA Incorporated
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501:121.108 HONEYWELL 400

INSTRUCTION LIST (Contd.)

§ 121,

2. For Model 404-1, 5.5 ms plus 0. 125n; for Model 404-2, 5.5 ms plus 0.09 n; for
Model 404-3, 11,0 ms plus 0,250n. (n is the number of words read, written or
backspaced.,)

3. n = number of pairs of words compared.

4.  I|A|=|B|, and the sign of (A) is positive and the sign of (B) is negative, add
64.75 microseconds.

5. IR; is the number (i.e., 1, 2, or 3) of the index register associated with the B
address. Thus, for a Jump, the time is 101.75 microseconds for index registers
1 and 3, and 92,5 microseconds for index register 2. Similarly, for a No jump,
the times are 74 and 64.75 microseconds, respectively.

6. If lAl = IBI, and the signs of (A) and (B) are different, add 64.75 microseconds.

7. Mechanical time varies with peripheral equipments and with time at which peri-
pheral order is issued.

8. n = number of non-significant decimal zeros outside of sign position.
If 6 <n <8, add 9. 25 microseconds; if n < 6, add 18, 25 microseconds, If P is a
plus or minus sign, add 9.25 microseconds., If p, is F (for floating), add 9.25 micro-

seconds,

9. n = number of shifts; n = Number of bits shifted + Remainder + Remainder
4 2 1

6/63 Revised




STANDARD

EDP

REPORTS

DATA CODE TABLE NO. 1

§ 141.
.1 USE OF CODE: . . . .. Internal and Printer.

.2 STRUCTURE OF CODE

.21 Character Size: . . . . . 4-bit numeric and 6-bit
alphameric.

.22 Character Structure

.221 More significant pattern: two bits: values are 16, 32.

.222 Less significant pattern: 4 bits: values are 1, 2, 4,

8.

501:141.100

Honeywell 400
Data Code Table

Internal and Printer

INTERNAL AND PRINTER

.23 Character Codes

LESS MORE SIGNIFICANT
SIGNIFICANT PATTERN
PATTERN 0 16 32 48
0 0 + - Blank
1 1 A J
2 2 B K S
3 3 C L T
4 4 D M U
5 5 E N \
6 6 F [6) w
7 7 G P X
8 8 H Q Y
9 9 1 R Z
10 ' ; #* @
11 * $ )
12 : ) * (
13 Blank| % « | CR
14 Blank| B Blank| Blank
15 & | Blank| Blank| Blank

© 1963 by Averbach Corporation and BNA Incorporated Reprinted 6/63
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STANDARD

Honeywell 400
Data Code Table
Card Code Input

DATA CODE TABLE NO. 2: INPUT VIA CARD

3 142, .23 Character Codes
.1 USE OF CODE: . . . . . Input via card.
OVERPUNCH
.2 STRUCTURE OF CODE UNDERPUNCH None| 12 11 0
.21 Character Size: . . . . . One column. None Blank| + -
12 + +
11 - -
0 0 {Blank| Blank| 0
1 1 A ] /
2 2 B K S
3 3 C L T
4 4 D M U
5 5 E N Vv
6 6 F O W
7 7 G P X
8 8 H Q Y
9 9 1 R Z
8-2 ' ) # @
8-3 = . $ ’
8-4 : ) * (
8-5 Blank| % " CR
8-6 Blank| W | Blank| Blank
8-7 & Blank

© 1963 by Auerbach Corporation and BNA Incorporated Reprinted 6/63






STANDARD

EDP

REPORTS

§ 151.

.11

501:151.100

Honeywell 400
P. 0. Facilities

PROBLEM ORIENTED FACILITIES

UTILITY ROUTINES

Simulators of Other

.12

H-1400 (in preparation).

Simulation by Other Computers

.13

.14

H-800
Reference: . . . . . . DSI-89.
Data available: . . . . November, 1961.
Description: . . . . . assembly, simulation, and

automatic check-out
system.

Data Sorting and Merging

EASY SORT II

Reference: . . . . . . DSI-41A; Specs E4-0010,
E4-0006.

Record size: . . . . . pre-set; max 511 words.

Block size: . . . . . . pre-set; max 511 woxrds.

Key size: . . . . ... pre-set; max one full item.

File size:. . . . . .. one reel of tape.

3 to 6, + 1 if input tape is
not to be used as work
tape.

January, 1962.

Number of tapes:. .

Date available: . . . .
Description:
Two sections: pre-sort and merge. Pre-sort:
item-by-item replacement sort, which takes ad-
vantage of pre-ordering. Merge: polyphase
(Fibonacci) merge technique, the power or "way"
being one less than the number of tapes used.

EASY COLLATE ’
DSI-41A; Spec E4-0011,

Reference: . . . . ..

E4-0007.
Record size: . . . . . fixed; max 511 words.
Block size: . . . . .. fixed; max 511 words.
Key size:. . . . . .. fixed; max one full item.
File size:. . . . . .. 99 reels of tape.

Number of tapes:. . . 3to 8 (maximum usable by
machine).

Date available: . January, 1962.

Description:
Two or more files of input (each file consisting of
one or more tapes) are merged to produce one
output file of one or more tapes. Each file can be
mounted serially on a single drive or alterna-
tively on a pair of drives. Tape-changing and
control information are printed on the console
typewriter. The routines handle two-, three-,

four-, or five-way merges.
Editing

In addition to the editing instructions of the hard-
ware, a number of editing facilities are available
within the EASY assembler. These provide format
arrangement and housekeeping subroutines for card,

(© 1963 by Auverbach Corporation and BNA Incorporated

.14

.15
.16

.17

.21

.22

Editing (Contd. )

printer, and magnetic tape units. Descriptor cards,
prepared by the programmer to describe his input or
output file, are interpreted by Assembly to generate
all required coding.

Data Transcription: . none.

File Maintenance

THOR (Tape Handling Option Routine) is a general
tape handling and correction routine which positions
tape, locates information on tape, copies one tape
onto another, and makes corrections to information
on tape. It can also compare two tapes and edit in-
formation on a tape. The various actions are con-
trolled by parameters which are introduced via the
console.

January, 1963.
Other
Mathematical Routines:

Multiply-Divide Option Simulator, in lieu of
automatic multiply-divide hardware.

Floating Point Package, for single and double
precision decimal operands.

Conversion Routines:
Fixed to Floating Point, Decimal
Degrees to Radians, Fixed Point Decimal
Radians to Degrees, Fixed Point Decimal
Functions:
Natural and Base 10 logarithms
Exponentials
Sine, Cosine, Tangent
Arc-sine, Arc-cosine, Arc-tangent

Statistical:

Multiple Regression
Curve Fitting.

PROBLEM ORIENTED LANGUAGES

H-400 PERT

H-400 PERT can handle 875 randomly numbered
events and 1100 activities. It requires a 2, 048-word
store and is compatible with H-800 PERT.

H-400 Linear Program Package

This requires a 2, 048-word store, 4 magnetic tape
units, card reader, printer, and the Multiply /Divide
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HONEYWELL 400

501:151.220
§ 151.
.22 H-400 Linear Program Package (Contd.)

.23

6/63 Revised

option. The Simplex Algorithm technique is used.
Any number of variables and up to 1, 000 constraints
can be handled, since the approach is a tape
oriented one.

Date available:. . . . . June, 1963.
TABSIM
A "load and go" program which simulates the func-

tions of conventional punched card tab equipment on
the H-400. TABSIM accepts descriptor cards and

AUERBACH / BNA

.23 TABSIM (Contd.)

generates the machine-coded program necessary to
produce the finished reports. The data input may be
on punch cards or card images on magnetic tape.
Arithmetic operations can be performed on the data
fields; totals and sub-totals can be accumulated.
Four levels of control are permitted and own-coding
can be incorporated.

TABSIM is compatible with IBM 1401 FARGO and will
accept FARGO descriptions directly into the pro-
gram. It requires 1,048 words of core storage, one
magnetic tape unit, a card reader, and a printer.

Date available:. . . . . April, 1963.
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501:161.100

Honeywell 400
Process Oriented Language

Automath-400

PROCESS ORIENTED LANGUAGE: AUTOMATH-400

§ 161.

.1 GENERAL

.11 Identity: . . ... ... Automath-400.

.12 Origin:. . . ... ... Honeywell EDP.

.13 Reference:. . ... .. Automath-400 Reference
Manual, Honeywell EDP
Publication DS1-167.

.14 Description

Automath-400 is the Honeywell name for FORTRAN
II. While certain restrictions exist in the Automath-
400 language (see below), the actual meaning of any
statement is common to the two languages. The ma-
jor deficiency is a reduced subscripting ability. Only
two levels of subscripting are allowed instead of the
usual three levels. This means that any program
drawn from the SHARE library or another common
source must be carefully checked and sometimes re-
vised before it is compiled and run on the H-400.

A few of the standard FORTRAN II statements are not
allowed. These include references to hardware fea-
tures such as the drum, sense switch, and sense
light. In addition, the Chain coding feature has been
replaced by an OVERLAY facility which is more
comprehensive than the original. In the OVERLAY
there are three different segment types: those that
are always in storage, those that are only brought
into storage when they are specifically called, and
those that are held in storage if there is room. As
the original FORTRAN Chain feature only allows for
the complete replacement of one segment by another,
the OVERLAY feature is more useful to a program-
mer trying to obtain an efficient program on a small
machine such as the H-400.

Restrictions and extensions of the Automath-400 lan-
guage relative to IBM 709/7090 FORTRAN II are
summarized below.

Restrictions

(1) Ouly two levels of subscripting are permitted.

(2) Double precision and complex arithmetic are not
permitted.

(3) IF SENSE SWITCH and IF SENSE LIGHT are
not permitted.

(4) The following statements have not been imple-
mented: FREQUENCY, READ DRUM, WRITE
DRUM.

(5) Tape units must be addressed absolutely - not
by logical equivalents.

© 1963 by Auverbach Corporation and BNA Incorporated

.14

.15

.21

Description (Contd. )

Extensions:

(1) The following number ranges can be handled:

10-64 o 10+63

Floating point:. .
-10!1 ¢o 101!

Integer: . . ...

(2) Subscripts may be integer constants, integer
variables, integer functions, or any fixed point
arithmetic expression.

(3) The statements IF (EOF), and IF (PARITY) per-
mit tests for end-of-file conditions, and for
parity errors.

Publication Date:. . . 1963.

PROGRAM STRUCTURE

one division, composed of
the following types of
statements.

Procedure statements: algebraic formulae.

comparisons and jumps.

input and output.

FORMAT: describes the
layout, size, scaling, and
code of input-output 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 dimen-
sion of an array or set of

Divisions:

Data statements: . . .

arrays.
.22 Procedure Entities
Program:. . . .. .. subroutines and functions.
Subroutine: . . . . . . statements.
Function: . . . . . . . statements.
Statement: . . .. . . characters; blanks are
ignored.
23 Data Entities
Arrayst. . . .. . .. all variables.
Item: . ........ integer variable or constant.
floating point variable or
constant.

Hollerith item.

alphameric item.

alphameric item that can be
used only for input and
output.

Hollerith item: . . . .

6/63
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HONEYWELL 400

§ 161.

.23 Data Entities (Contd. )

.24 Names
. 241 Simple name formation
Size:

Avoid key words:. . .
Formation rule: .

.........

. 242 Designators
Procedures
Statement label:
Function label: . . .

Subroutine label: . .
Data

Integer variables:
Floating point

Translator control:

.25

Structure of Data Names

. 251
.252

Qualified names:. . . .
Subscripts
Number per item: . .
Applicable to: .
Class may be Special
index variable: . . .

.....

Truncated fraction:
Rounded fraction:

. 253 Synonyms

Dynamically set: . . .

.26 Number of Names

. 261
. 262

All entities:
Procedures
Numbered statements
Subroutines:
Functions:

......

-----

6/63

alphameric item that can be
only input, output, or in
FORMAT, CALL, or IF
statements.’

AtoZ, Oto 9.
1 to 6 char.
no.

first char must be letter.
do not use final F if name is
more than 3 char long.

unsigned integer.

same as variable being
defined.

none.

initial I, J, K, L, M, N.

‘any other initial letter.

implied by verbs READ,
PUNCH.

use key word TAPE, or
READ, WRITE.

implied by verb PRINT.

C in col. 1 of statement.

key words EQUIVALENCE,
COMMON.

none.

Oto 2.
all variables.

no.

only integers.

yes; only integers.

any integer expression or
function.

yes.
no.
no.
no.

EQUIVALENCE statement
causes sharing of storage
locations.

no.

no practical limit.

no practical limit.
no practical limit.
no practical limit.

. 263

. 264

.27

.31

. 311
. 312
.313
. 314
.315
. 316
. 317
.318
. 319

.32
.33

.331
. 332

. 333
. 334

. 335
.336

. 337
. 338

. 339

Data
Files:. .
Record formats: . . .
Items:

........

o e e e

no limit.
no practical limit.
no practical limit.

8.
1.
1.
1.

all names are local to the
program, subroutine, or
function in which they are
defined unless specified
explicitly or by block name
in COMMON statement.

DATA DESCRIPTION "FACILITIES

Methods of Direct Data Description

Concise item picture: .

Qualify by adjective:. .
Qualify by phrase: . . .

Hierarchy by list: . . .
Level by indenting:
Level by coding: . . . .
Others

Four-digit integer:. .

Four-digit integers, 5:

Floating point items:.

Files .and Reels: . . . .

Records and Blocks

Variable record size: .
Variable block size: . .

Record size range:
Block size
READ TAPE,
WRITE TAPE: . . .
READ INPUT TAPE:.
WRITE OUTPUT

Choice of record size:.
Choice of block size:

Sequence control:
In-out error control:

Blocking control:. . . .

[ AUERBACH /B_tr%\ |

FORMAT statement only.
no.

no.

no.

first letter of name.

no.

no.

-no.

DIMENSION (4, 7).
FORMAT (I4).
FORMAT (514).
FORMAT (F8. 3, E10.4) for
+999, 999 and
+. 0000E +99.

own coding.

dynamic.

specified in BUFFER
statement.

1 to N blocks.

no limit (binary format).
80 characters (BCD format).

up to 120 characters (BCD
format).

80 columns.

120 characters.

READ, WRITE statement.

fixed for READ, PUNCH;
READ INPUT TAPE and
WRITE OUTPUT TAPE.

variable and determined by
format statement and data
itself for READ TAPE,
variable and determined
by data for WRITE TAPE.

own coding.

own coding, using IF
clauses.

none; 1 or more full blocks
per logical record.



PROCESS ORIENTED LANGUAGE: AUTOMATH-400 501:161.340
§ 161. .4  OPERATION REPERTOIRE
.34 Data Items .41 Formulae
. 341 Designation of class: by name. .411 Operator List
. 342 Possible classes
Integer:. . . . .. .. yes Fooo e addition, also unary.
Fixed point: . . . .. no. Sl e e e e e e e e e e subtraction, also unary.
Floating point: . . . . yes e e e multiplication.
Logical: ... .... yes Y division.
Alphameric: . . . . . yes R e exponentiation.
. 343 Choice of external Sl e e e e e e e is set equal to.
radiX:. . v . . ... . FORMAT statement. ABSF ()E:. .. ... absolute value.
. 344 Possible external radices INTF()f:...... integer part.
Decimal: . . . . ... yes. MODF (A, B)f:. . .. remainder A +B.
Octal:. . .. ..... yes. MAXOF (A,...)¥: . . max value; fixed argument.
. 345 Internal justification: . alpha automatic left MAXIF (A,...)I:. .. max value; floating.
justified. MINOF (A,...)f :. . . min value; fixed argument.
integers automatic right MINIF (A,...)f : .. . min value; floating argument.
justified. DIMF (A,B)f:. .. .. diminish A by B.
. 346 Choice of external code: FORMAT statement and SIGNF (A,B)f: . . . . transfer sign of A to B.
READ, WRITE statement. FLOATF ( ): . .. .. float an integer.
. 347 Possible external codes XFIXF ( ):v v v v o v fix floating point variable.
Decimal: . . . .. .. yes IOGF ( ) v v v v v W s natural log.
Octal:. . . . ... .. yes. SINF ( ). v v v v v v sine.
Hollerith:. . . . . .. yes COSF () ..o cosine.
Alphameric: . . . .. yes EXPF ( ) . ...... exponential.
. 348 Internal item size SQRTF ( ): ... ... square root.
Variable size: . . . . fixed ATANF ( ) . . .. .. arctangent.
Designation: . . . . . none TANHF ( ): .. . ... hyperbolic tangent.
Range
Fixed point numeric: fixed, 1 word. i denotes function may have prefix X to denote
Floating point fixed point result.
numeric: . . ... fixed, 1 woxrd.
Alphameric: fixed, 1 word of up to 8 .412 Operands allowed
characters. Classes: . . . . ... numeric only.
. 349 Sign provision:. . . . . optional. Mixed scaling: . . . . yes.
Mixed classes: . only in exponentiation and
.35 Data Values functions.
- Mixed radices: . . no.
. 351 Constants Literals: . . . . ... yes.
Possible sizes .413 Statement structure
Integer: . . . . . .. 10-11 o 10+11, Parentheses
Fixed point:. . . . . none. a - b - cmeans: (a-b) - c.
Floating point: . . . 10-64 o 10+63, a+bxcmeans: .. a+((dxc)
Alphameric: 120 characters. a/b/c means:. ... (@+Db)*ec.
Boolean:. . . . ... 16 octal digits. ab® means: . . . . . illegal; parentheses must be
Subscriptable: . . . . yes. used.
Sign provision: . . optional. Size limit: . . . ... 660 char.
.352 Literals:. .. ... .. Boolean constants cannot be Multi-results: . . . . no.
written as literals; other- .414 Rounding of results: . . truncation of integers at
wise same as constants. each step in expression.
. 353 Figuratives: . . . . . . own coding; e.g., TEN = .415 Special cases  Fixed Floating
10. 0. X = -X: ... K=-K X =-X.
. 354 Conditional variables: . computed GO TO. x=x+1: ... K=K+1 X =X+1.
x=4.7Y:. .. K=47*K/10 X =4,7*Y.
.36 Special Description Facilities x =5x107 +y2: 50000000+L**2 X =5.E7+Y**2,
x=|y|: ... K=XABSF(L) X =ABSF(Y).
. 361 Duplicate format: . . . by multiple references to a .416 Typical examples: . . . X = (-B+SQRTF (B*B-4. 0*
single FORMAT statement. A*C))/(2. 0*A).
.362 Re-definition: . . . .. COMMON statement.
EQUIVALENCE statement. .42 Operations on Arrays
. 363 Table description
Subscription: . . . . . mandatory, in DIMENSION .421 Matrix operations:. . . none.
statement. .422 Logical operations: . . none.
Multi-subscripts: 1to 3. .423 Scanning:. . . . . . . . none.
Level of item: . . . . variables.
. 364 Other subscriptible .43 Other Computation: . . subprograms in FORTRAN
entities: . . ... .. none. may reference one another.

© 1963 by Auverbach Corporation and BNA Incorporated
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HONEYWELL 400

§ 161,

.44 Data Movement and Format

.441 Data copy example: .
.442 Levels possible:. . . .
.443 Multiple results:. .
.444 Missing operands: . . .
. 445 Size of operands

Truncating rule
Numbers: . . . .

Variable size
destination:. . . .

.446 Editing possible

Change class:
Change radix: . . ..
Insert editing symbols
Actual point: . . . .
Suppress zeroes: . .

Insert: ... ....
Float: . . . . .. ..
. 448 Special moves:. . . . .

.449 Character manipulation:

.45 File Manipulation

Close: . .
Advance to next record:

.......

Y =X,
items.

none.

not possible.

implied, except for alpha
or input-output.

right justified or
normalized.
left justified.

Zeros.
blanks.

truncate at left.
truncate at right.

no.

yes.
yes.

automatic.
automatic,
automatic point.
- sign only.
none.

none.

own coding.
own coding.
READ, WRITE, PUNCH,

PRINT.
Step back a record: . . BACKSPACE.
Set restart point: none.
Restart: . . ... ... none.
Start new reel:. . . . . own coding.
Start new block: . . . . implied in each input-
output statement.
Search on key: . . none.
Rewind: . .. ... .. REWIND.
Unload:, . . ... ... none
.46 Operating Communication
.461 Log of progress:. . . . PRINT uses on-line printer.
.462 Messages to operator:. same as log (error mes-
sages are automatically
typed on console
typewriter).
.463 Offer options: . . . .. PAUSE and type octal
integer.
PRINT message and PAUSE.
.464 Accept option: . . . . . IF SENSE SWITCH n.
.47 Object Program Errors
Erxror Discovery Special
Actions
Overflow: IF ACCUMULATOR own coding.
OVERFLOW
In-out: IF PARITY own coding.
Invalid data: format checks own coding.
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.5
.51
.511
.512
.513

.514
.515

.52

.521

.522

.523

.524

.525
.528

.53
.531

.532
.534

.535

.536
.537

.54
.541

.542
.543

PROCEDURE SEQUENCE CONTROL

Jumps

Destinations allowed: .
Unconditional jump: . .

Conditional Procedures

Designators

Condition: . .. ...
Procedure: . . . .
Simple conditions: .

Conditional relations: .

Variable conditions: . .

Compound conditionals:
Typical examples: . . .

Subroutines

Designation
Single statement:. . .
Set of statements

Last:
Use in-line in program:
Mechanism

Cue with parameters:

Number of
parameters:

Cue without
parameters:

Formal return:. . . .

Alternative return:.

Names
Parameter call by

........

Nesting limit: . . . . .
Automatic recursion
allowed:

.......

statement.

GO TO N.

GO TO M, or

GO TO M, (35, 47, 18).
ASSIGN 35 to M.

GO TO (35, 47, 18) L

IF.

implied.

expression or variable
versus zero.

IF (A) nl, n2, n3: If value
of expression A is less than,
equal to, or greater than
zero, respectively, go to
statement nl, n2, or n3.

expression always against
Zero.

no.

IF (X**2.0-3.0) 29, 37, 18;
go to 29, 37, or 18 if
x2-3 is respectively less
than, equal to or greater
than zero.

not possible.

SUBROUTINE.
END.
no.

CALL XXX (X, Y, 2).
no limit.

CALL XXX.

RETURN at least once.
none.

yes,

no.

use COMMON.
all.

no.

Function Definition by Procedure

Designation
Single statement:. .
Set of statements

Last:
Level of procedure: . .
Mechanism

Cue:
Formal return:. . .

........

.........

l AUERBACH | BNA |

same as set.

FUNCTION.
END.
any number of statements.

by name in expression.
RETURN.
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501:161.544

§ 161.

. 544

.55

.56
.561

.562
.563

. 564
.565
.566
.567
.568

.71

.72

.721
.722

.73

.74

Names
Parameter call by

Operand Definition
by Procedure:

Loop Control

Designation of loop
Single procedure:
First and last

Control by count:
Control by step
Parameter
Special index:. . . .
Any variable:. . . .
Step: . ... ... ..

Multiple parameters:
Control by condition:
Control by list:

Jump out allowed:
Control variable

LIBRARY FACILITIES

Identity:

........

Kinds of Libraries

Varieties of Contents: .

no.
use COMMON.
all.

all.

none.

none.

current place to named end;
e.g., DO 1731 =1, N, 2.
none.

no.
integer only.
positive integers.
greater than.

no.

no.

no.

10.

yes.

available.

can write new function in
library.

Automath-400 function
library.

no.
yes.

magnetic tape; variable
length blocks in

relocatable binary format.

punched card decks.

subroutines.

functions.

service routines.
compiled object programs.

.75
.751

.752
.753

.76

.761
.762
.763

.81

.82
. 821
. 822

.83

.84

.85

w91

.92

.93

.94

.95

Mechanism
Insertion of new item: .

Language of new item:.

Types of Routines

Open routines exist: . .
Closed routines exist: .
Open-closed is

separate run, using own
coding.

FORTRAN or hand coding.

named in procedures.

yes.
yes.

each case is pre-decided.

TRANSLATOR CONTROL

Transfer to Another
Language:

Optimizing Information Statements

Process usage

Program Documentation

Control:

TARGET COMPUTER ALLOCATION CONTROL

Choice of Storage
Level:

........

Address Allocation: .

Arrangement of Items
in Words in
Unpacked Form: . . .

Assignment of
Input-Output Devices:

Input-Output Areas: . .

© 1963 by Auverbach Corporation and BNA Incorporated

yes, via OVERLAY
statement.

none.
standard for numerics.
specified absolutely in

input-output statements.

none.
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STANDARD

EDP

REPORTS

501:162.100

Honeywell 400

Process Oriented Language

COBOL-61

PROCESS ORIENTED LANGUAGE: COBOL-61

§ 162.

.1

.11
.12
.13

.14

GENERAL

Identity: . .. ... .. H-400 COBOL.
Origin: . . . . .. ... Honeywell EDP.
Reference: . . . . . .. ?

Description

The only major deficiency of H-400 COBOL from Re-
quired COBOL-61 is the lack of provision of library
facilities. H-400 COBOL does not include any provi-
sion for input-output files to have more than one core
storage area allocated to them; but this is hardly a
deficiency in view of the inability of the system to
overlap computation with magnetic tape passing. By
comparison with the other operational COBOL com-
pilers, H-400 COBOL is therefore an unusually com-
plete version.

As far as Elective COBOL is concerned, consider-
able attention has clearly been paid to the needs of
the COBOL programmer. The H-400, which has only
a small store, needs and has full segmentation facil-
ities. These allow segments of the program to be
divided into four types: those that must be main-
tained in the store at all times; those that should be
held in the store if at all possible; those that should
be held on tape and can be called in many times; and
those that are to be called in only once. The H-400
COBOL needs to economize on instructions and
space, so those electives which can be handled
simply with generated object code are included, but
those COBOL features that merely duplicate other
features are not included (except for MOVE COR-
RESPONDING, which is included). None of the
COBOL-61 Extended features (Report Writer, Sort,
etc. ) are provided in this implementation. The only
Honeywell extension is in the field description. The
DATA RECORDS clause has been implemented with

.14 Description (Contd.)

a DEPENDING ON . . . option.

The details of the

deficiencies, electives provided, and electives not

provided are listed below.

. 141 Availability
Language: . . . . . 1963.
Translator

(Field Test): . . . April, 1963.

.142 Deficiencies with Respect to Required COBOL-61

Reference Format

None.
that Indentation be allowed only to one level.)

Data Division

(As a matter of policy it is recommended

Neither a File Description nor a Record Description

can be copied from a library.

Procedure Division

The Quotient of a division operation cannot be
rounded.

Environment Division

Neither the Source Computer nor the Object Com-

puter entry can be taken from a library.

. 143 Extensions to

COBOL-61: DEPENDING ON . . .

.....

. 144 COBOL-61 Electives Implemented in H-400 COBOL

(see 4:161.3)

Key No. Elective Comments
Characters and Words
2 Semicolon ; , always ignored.

File Description Clauses

11 Sequenced-on gives a list of keys.
Record Description Clauses/Options

17 RENAMES controls storage allocation.

20 Conditional-range allows a conditional-value to be a range.

(© 1963 by Auverbach Corporation

and BNA Incorporated

option
of DATA RECORDS clause.

6/63



501:162.144

HONEYWELL 400

§ 162.

. 144 COBOL-61 Electives Implemented in H-400 COBOL (see 4:161.3) (Contd.)

Key No. Elective Comments

Verbs

24 ENTER non-COBOL computer languages.

26 USE amplifies I/O error and labeling routines.
Verb Options

27 LOCK locks rewound tapes.

28 MOVE CORRESPONDING moves and edits relevant records.

30 ADVANCING paper gives specific paper advance.

34 Relationship IS UNEQUAL TO, EQUALS, and EXCEEDS.

36 Conditionals implied objects with implied subjects.

37 Compound conditions mixed ANDs and ORs allowed.

38 Complex conditional

39 ON SIZE ERROR provides extension of error routines.
Environment Division Options

41 OBJECT-COMPUTER allows selective use of previous description.

42 SPECIAL NAMES specifies names for ACCEPT, WRITE, and

DISPLAY verbs.

46 I/0 Control allows programmer control.
Identification Division

47 DATE-COMPILED gives compilation date.
Special Features l

49 SEGMENTATION

. 145 COBOL-61 Electives NOT Implemented in H-400 COBOL (see 4:161.3)

Key No. Elective Comments
Characters and Words
1 Formula characters +, -, ¥/, KK, =
2 Relationship characters >,<. .
4 Long literals up to 120 characters long only,
5 Figurative Constants UPPER-BOUND(S); LOWER-BOUND(S).
6 Figurative Constants HIGH-VALUE(S); LOW-VALUE(S).
Data Division
7 Computer-name no alternative computer names.
File Description Clauses
8 Block-size no range can be specified.
9 FILE CONTAINS no approximate file size can be shown.
10 Label formats labels must be standard or omitted. If
omitted, they can be handled using own
coding.
12 Hashed hash totals cannot be created.

6/63
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PROCESS NRIENTED LANSUAGE: COBAOL-61

501:162.145

§ 162,

.145 COBOL-61 Electives NOT Implemented in H-400 COBOL (see 4:161.3) (Contd.)

Key No.| Elective

Comments

Record Description Clauses/Options

1 Table-length

14 Item-length

15 Bit usage

16 RANGE IS

18 SIGN IS

19 Item-length

21 Label-handling
Verbs

22 COMPUTE

23 DEFINE

25 INCLUDE

Verb Options

29 OPEN REVERSED
31 STOP

32 Formulas

33 Operand-size

35 Test

Special Features

48 LIBRARY

only fixed length tables and arrays.

only fixed length items (see also 19).

items cannot be specified in binary.

no value range of item or character can
be shown.

no separate signs allowed.

no variable length items allowed.
(see also 16).

labels cannot be automatically specified as
specific data-names.

algebraic formulae are not available.
new verb definitions cannot be used.
no library routines can be called.

tapes cannot be read backwards.
non-alphabetic display provision.
algebraic formulae.

only up to 10 digits.

IF {} IS NOT ZERO.

library routines cannot be called.

.146 Non-Standard Implementations of COBOL-61 Language: .

. . none.

(© 1963 by Auerbach Corporation and BNA Incorporated
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STANDARD

EDPr

REPORTS

MACHINE ORIENTED LANGUAGE:

§171.
.1 GENERAL
.11 Identity: . .. ... ...EASY,
Efficient Assembly
System.
.12 Origin: ... ......Minneapolis-Honeywell.
.13 Reference: .. .....Manual DSI-84A.
DSI-84B EASY I,
DSI-133 EASY II.
.14 Description

.15

There are three slightly different versions of the
EASY language: EASY I, EASY II, and EASY-800.
These are designed to run on an H-400 with a

1, 024-word core store, an H-400 with a 2,048~
word core store, and an H-800 computer, respec-
tively. The language described below is EASY II,
and the restrictions upon EASY I are listed at the
end of this description. EASY 800, which was the
original version used before the H-400 was gener-
ally available, is no longer commonly used,

The form of EASY is that of three-address instruc-
tion codes, simplified by labels instead of absolute
addresses, mnemonic versions of the operation
codes, etc, Conventional symbols are used for
"this address' and an upper boundary address.

A small illustrative program appears on Page
501:171.900.

Macro routines, which can be stored on a library
tape, add trigometric and floating point facilities
to the language.

EASY is integrated system consisting of an as-
sembler, a master tape updating and selection
process, an automatic object program operating
system, and extensive program diagnostic features,
including dynamic dumping. EASY is based on the
principle of batch-processing during assembly,
checkout, and production running.

EASY is a straightforward 3 -address machine
oriented language. It has an open-ended macro and
subroutine library, and descriptors for card, print-
er, and tape functions, Details of the library are
given in Paragraph .8.

The following EASY II facilities are not available
in EASY I

Segmentation
Sorting
Library Routines.

Publication Date: . . . . December, 1961

.22

.24
.241
.242

.243
.244

245

.3
.31
.311
.312

.313
] .314

CASY I & 11

LANGUAGE FORMAT

Diagram:. . ... ...

Legend

Card Number: . . .

lLocation: . ... .. ..

Command Code: . . .

A, B, or C Address:. .

Remarks: . . .. ...

501:171.100

Honeywell 400
Yachine Oriented Language

EASY 1 & 1

see page 501:171,

used to sort input deck
(optional, EASY II only).

absolute or symbolic loca-
tion for this line of cod-
ing.

mnemonic instruction code.

constant type code,

assembly control codes.

library pseudo code.

data descriptors.

instruction operand
address, literals,

control parameters.

constant macro parameter,

data descriptors.

any comments; these do
not affect the assembly.

(Note: a special line containing remarks only can
be used when R is in columns 9 and 10.)

Corrections: « + « « « .

Special Conventions

Compound addresses: .

Multi-addresses:

Other
*

LABELS

General

Maximum number of

Reserved labels:

() 1963 by Averbach Corporation and BNA Incorporated

in the same format as
specified in 21 if the pro-
gram is to be reassem-
bled; otherwise, master
program tape may be up-
dated with octal correc-
tions.

.+ symbolic + absolute

" (4 digit), index register.

in control instructions
only.

D)xxxx is numeric xxxx.

@ = this address.
highest storage address.

common storage pool
address.

unlimited.

yes.

. .none.
Other restrictions: . . .

none.
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501:171.315 k HONEYWELL 400

S 171 .42 Working Areas
.315 Designators .421 Data layout
Alphabetic constant: . . A #, Implied by use: . . . .yes.
Hexadecimal constant: H #, Specified in pro-
Octal: . . . ...... O #. gram: . . .. ... no. .
Binary equivalent of .422 Data type: . ... not required.
decimal constant: . . F #. .423 Redefinition: . .. ... yes.
Symbolic address as
constant: . . . . . . . T#, -43  Input-Output Areas
.316 Synonyms permitted: . . yes. .431 Data layout: . . . . ... implicit.
.432 Data type: . ... ... not required.
.32 Universal Labels .433 Copy layout: . . . ... yes.
.321 Labels for procedures -5 PROCEDURES
Existence: . . . . ... optional.
Formation rule .51 Direct Operation Codes
First character: . . . alphabetic or numeric .
Last character: . . .alphabetic or numeric. -511 Mnemonic
Others: . . ..... alphabetic or numeric. Existence: . . . ... yes.
Number of Number: . . .. ... 59.
characters:. . . . . 1 to 6; one must be alpha- Example: .. . . ... ADD X/Y/Z.
.322 Labels for library betic. .512 Absolute
routines: . . .. ... same as procedures. Existence: . .. ... yes.
.323 Labels for constants: . . same as procedures. Number: . . .. ... 59.
.324 Labels for files: . . . .none as such. Example:. . . . ... 0 #3300 T#X/T#Y/T#Z.
.325 Labels for records: . . . none as such. Comment: . .. ... any form of constant
.326 Labels for variables: . . same as procedures. because codes are
binary.
.33 Local Labels: . . ... none. 52 Macro-Codes
.521 Number available: . . library is open-ended.
.4 DATA Input-output: . . . . yes.
Arithmetic: . . . . . yes.
.41 Constants Math functions: . . . yes.
R — Error control:. . . , yes.
.411 Maximum size constants Restarts: . . . . . . yes.
Integer Digits Ortho correction: . . yes.
Decimal: . . . . ... 12 digits. Edit: . . . ... ., yes.
Octal: .. ...... 16 digits. Number conversion: . yes.
Hexadecimal: . . . . 12 digits. .522 Examples
Binary: . ...... 14 digits. Simple: . . . . . . . L, MACNAM.
Fixed numeric Elaborate: . . . . . L, MACNAMPL/P2 . ...
Decimal: . . .. ... 12 digits. P25/.
Octal: .. ..... 16 digits. .523 New macros: . . . . . written in EASY and in-
Hexadecimal: . .. . 12 digits. serted in library or at
Binary: . ... ... 14 digits. head of program.
Floating numeric
Decimal: . ... .. none. .53 Interludes: . . . . . . none.
Octal: . ... ... none.
Hexadecimal: . .. . none. .54 Translator Control
Alphabetic: . .. ... 29 characters.
Alphameric: . . . . .. 29 characters. .541 Method of control .
412 Maximum size literals Allocation counter: . . pseudo operation.
Integer Label adjustment: . . pseudo operation.
Decimal: . . . . ... 9 digits. Annotation:. . . . . . . two methods.
Octal: . . .. .... 9 digits. .542 Allocation counter
Hexadecimal: . ... 9 digits. Set to absolute: . . . .SETLOC.
Bimary: . ...... 9 digits. Set to label: . . . .. SETLOC.
Fixed numeric Step forward: . . . .. SETLOC, RESV.
Decimal: . . . . ... 9 digits. Step backward: . . . .SETLOC.
Octal: . ....... 9 digits. Reserve area: . . . . . RESV.
Hexadecimal: . .. . 9 digits. .543 Label adjustment
Binary: . ...... 9 digits. Set labels equal: . . . . EQUALS.
Floating numeric: . . . none. Set absolute value:, . . EQUALS.
Alphabetic: . . .. .. 8 char. Clear label table: . . . none.
Alphameric: . . . . . . 8 char -544 Annotation
Comment phrase: . . . remarks field.
Title phrase: . . . .. R or P in location field.
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MACHINE ORIENTED LANGUAGE: EASY 1 & 1

501:171. 600

§ 171,

.61

.611

.612
.62

.621

.622

.63

.631

.632
.64

.641
. 642
.65

651
.652
.653

.654
.655

.66
.661
.662
.67

.71
72
.721
.722
.723

.73

SPECIAL ROUTINES AVAILABLE

Special Arithmetic

Method of call:

Overlay Control

Facilities:

Method of call:

Data Editing

Radix conversion: . . .
Format control:

Input-Output Control

Blocking: . . ... ...
Error control:
Method of call:

Sorting

Facilities:

.....

library of scientific sub-

routines, multiply, divide.

floating point package.
macro or hand code or
deck insertion.

trig. functions.

log.

matrix.

differential equations.
statistics.

maczro or hand code, or
deck insertion.

all programs divided by
delimiter "SEGMENT"'
into at least one segment.

overlay calls must be writ-
ten in programs.

under program control by
Read Segment macro.

. decimal to binary only.

not necessary.

. not necessary.

standard.
standard.
variable,
standard.
library call.

polyphase sorting
(3 to 6 tapes).

Method of call: . library call.

Diagnostics: . derail technique as control-
led by Monitor, specified
by programmer.

LIBRARY FACILITIES

Identity: . . . . . . . library.

Kinds of Libraries

Fixed master: . . . . mo.

Expandable master: . . yes.

Private: . . . . . .. yes.

Storage Form: . . . . tape.

(© 1963 by Averbach Corporation and BNA Incorporated

.74

.75
.751

.752
.753

.76

.761
.762
.763

. 764

.81

Varieties of Contents: .

mathematical routines.

generators.
data processing packages.

Mechanism

Insertion of new item:

. standard updating program.

Language of new item: . EASY.
Method of call: . . . . L, NAME in Command
field.
Insertion in Program
Open routines exist: . . yes.
Closed routines exist: . yes.
Open-closed is
optional: . . . . . . yes.
Closed routines
appear once: . yes.

MACRO AND PSEUDO TABLES

Macros

Open-ended library. A few examples are shown

below.

Code Description

L, AIDPK1: . . . ... single precision package.

L, AXDLI1: . .. ... less than or equals com-
parison.

L, AXDNIL: . .. ... inequality comparison.

L, A2DPK1: . . . ... double precision package.

L, A3DPK1: . .. ... extra precision package.

L, AIFDVL: . . . . .. fixed point divide.

L, AIFMY1:. . . ... fixed point multiply.

L, ACXDR1:. .. ... conversion radians to de-
grees & EX,

L, AEDEX1: ... .. evaluates EX,

L, AEDLN1: .. ... finds log to base E of X.

L, AEDLOL:. . . . .. finds log of X to base E,
2 or 10.

L, A1IDSELl: . ... .. matrix inversion, solution
to equations.

L, AYDSEL: . . . ... as above with either single
or double precision.

L, AMDPK1:. .. . .. matrix addition, subtrac-
tion or scalar multipli-
cation.

L, ARDSR1: . . . . .. finds the square root.

L, ATDAT1:. . . . .. evaluates arc-tangent.

L, ATDSCL: . . . . .. calculates sine or cosine.

L, A1IXDV1: . . . . .. fixed binary divide.

L, AEDXY1l:. . . ... evaluates XV.

L, AVDMV1:. . . . .. mean, variance & corre-
lation.

L, AVDRNIL:. . . ... random number generator.

L, ATDTNIL:. . . ... finds the tangent.

L, AMDTAL:. . . . .. premultiplication of a
matrix by its transpose.

L, AVDMR1: .. ... multiple regression.
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501:171.820

HONEYWELL 400

§ 171.
.82 Pseudos

Code

MACBO: . . . .

6/63 Revised

Description

. . . .set location counter.
. . . .header card.

. . . .subheader card.

. . . .repeats next card "'n

"_n

times.

. . . .assigns values to labels.
. . . .reserves storage.

. . . .heads macro routine.

. . . .ends macro routine.

. . . .initialize indexes and se-.

quence register for object
program.

. . . .exit from program to

monitor.

I AUERBACH | BNA |
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MACHINE ORIENTED LANGUAGE: EASY | & 1l 501:171.900
§ 171, EAS COoING
OrM
PROBLEM SAMPLE PROGRAMMER DATE PAGE____OF____
CARD NUMBER | | ¢ A1i0N| COMMAND CODE | A ADDRESS B ADDRESS C ADDRESS REMARKS
PACL 'lllllllxllf
1 14 HE 15 LD % s ) s e )
610 [NEW  [PROGRAM _ [SAMPLE | s
g2l SEGMENT | SAMPLE PUNCH
BEE SETLOC 489 -
Ligal  |INIT  |Tsc H)+) _[Num @x)
145! TAC BKPT
\ 6. e o SET A BKPTS
1T TSN SPACE Y 39 R
118! TSN 39 14 ap
109! PRS . IO
1@, Rcl L
HEES START & |OF A LooP
T LY 1T
HEY NAC 58 ENDID e+2
e EXIT
| tiisi TSN 54 22 14
16! sco BLANKS 2 B e+!
N Pcw -
118! scH PRINT
11191 |BLANKS | peA | SPACE due o
| iz Peu _ Num — hieya 13
A W -
122! ADD H)+1 Num_ _ INum
123! PRINT | sco @+l Yo MAIN
[JELY ECA 39 .. vee w3 .l
1izs! IPRS E,l )
CARD NUMBER | | - ATION| COMMAND CODE | A ADDRESS B ADDRESS C ADDRESS REMARKS
PASE ;llllllmKl'
‘A_;:‘ 0 NI 5 . 25 s e ) . 58 e 0
zZon SCH MAIK
2igel |R, FILL A RESERVED A LOCATIONS
263 [d811 | sTx SAVESR OVFLW
24 |pP22 | oTIX SAVESRH CDEDIT
295! P23 | ST SAVESRY2 PRSERR
2,p6! ?@24 | NOP _
2ip7 __|pdes | sTY SAVESR +3 _ CARDRD
28, |pg26 | NoP
199 |@g21 | sTX SAVESRY4 | [cARDPU
zip_ |pges | Nop T
21 |p@3p | =cH o INIT
PATEN R, ERROR & ROUTINES A ANDA CONSTANTS
2li3 Jovrww | TAC OVERFL
24 YToc SAVESR.
2018 HLT
HEHS RTX SAVESR B SAVESR
207! |epepit| TAC EDLERR.
2118 Toc SAVESR +1
2i19, HLT .
2 g RTX SAVESRHL [ | SAVESRY|
221 |PRSERR TAC PRIERR
222] Toc SAVESR+2
2/23! HLT L
224 RTX SAVESRY2 | SANESR+2 R
225 CARDRD RED

© 1963 by Averbach Corporation and BNA Incorporated
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STANDARD

EDDP

REPORTS

PROGRAM TRANSLATOR

§ 181.

.1
.11

.12

GENERAL

Identity: . Honeywell EASY I & II.

Description:

There are 3 EASY Translators, one for an H-800
(EASY-800), one for an H-400 with a 2, 048-word
core store and 4 tape units (EASY II), and one for
an H-400 with a 1, 024-word store and 3 tape units
(EASY I). Some editing of the input will be needed
before an input prepared for one translator can be
processed by another. There is no assembler for
the H-400 which can assemble on a card system or
ona l- or 2-tape system.

The EASY II translator is designed for use with the
EASY Monitor operating system, described in
Section 501:191. It translates one-to-one symbolic
instructions, library macros, and descriptions for
input-output editing. Translation speed is approxi-
mately 250 cards per minute. An updating and
selection routine maintains a master binary tape
using the results of translation and corrections,
derails (dump control instructions), and test data.
It also prepares an automatic run-to-run tape both

for check-out and production purposes.

.13 Originator: .

.14 Maintainer:

.15 Availability: . . . . .
.2 INPUT

.21 Language

.211 Name: .

.212 Exemptions:

.22 Form

.22]1 Input media: . . . .
.222 Obligatory ordering:
.223 Obligatory grouping:

.23 Size Limitations

.231 Maximum number of
source statements: .

.232 Maximum size source
statements: . ..

.233 Maximum number of
data items:

. Honeywell EDP Division.

. . Honeywell EDP Division.

March, 1962.

. EASY I or EASY II.
. see Description

(Paragraph .12).

. punched card, or tape.

no.

. yes, by program segment.

. no limit.
. instructions or library calls.

. no limit.

.31

.311
.312
.313
.32

321
.322

.33

.41

.42

.421
.422
.423

.424
.425

.43

.431
.432

.433

.44
.45

EASY1 &1l

OUTPUT

Object Program
Language name:
Language style: . .
Output media: .

Standard inclusions: .
Compatible with:

501:181.100

Honeywell 400
Program Translator

EASY | & I

. EASY to H-400Q binary

language.

. machine language.
. magnetic tape or punched

cards.

. none.
. EASY Monitor (Section

501:191).
Documentation
Subject: Provision
Source program:. . . listing 1.
Object program: . . . listing 1.
Storage map: . no.
Restart point list: . no.
Language errors: . listing 1.
TRANSLATING PROCEDURE

Phases and Passes

Pass1:. . . .

Passes 2, 3: . . . . .
Passes 4, 5: . . . . .
Pass6:. . . . . . . .
Passes 7 - 10:

Pass 11:

Optional Modes

Translate and run: . .
Check only: . ... ..

Special Features

Alter to check only: . .

Fast unoptimized
translate: . .....

Short translate on re-
stricted program: . .

Bulk Translating: . . .

Program Diagnostics: .

© 1963 by Auerbach Corporation and BNA Incorporated

. . input editing.

optional description
processing.

optional library processing.

optional input sort.

. translation.
. listing.

no.

no optimizing.

omit optional passes.
yes - batch processing.

handled through monitor
operation.
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501:181.460

HONEYWELL 400

§181.

.46 Translator Library

.461
.462
.463

Identity: . . . . .
User restriction:
Form

Storage medium:
Organization:
Contents .
Routines: .
Functions: .
Data descriptions: .
Programs: .
Librarianship

.464

.465

Amendment:
Call procedure:

. library.
. none.

. magnetic tape.
. . in routine name sequence.

. variable.
. macros.
. mo.

. yes.

yes, library updating
routine.

. yes.
. macro, with or without

parameters.

.5  TRANSLATOR PERFORMANCE

.51 Object Program Space

Comment

.511 Fixed overhead
Name Space
Monitor 80 words
Ortho correction 80 words
In-out 96 words

.512
input-output file: .

.513
of procedures:

.52 Translation Time

.521

6/63 Revised

Space required for each
. twice record size, input.

Approximate expansion

controls batch processing and
dynamic diagnostics.

corrects read errors off mag-
netic tape.

error sub-sequence, in-out areas,

record size, output.

. unity, except macros.

Translating from cards: 1.3 minutes+0.24 sec/card.

.522
.53

.54

.61

.611

.612

.62

.621

.622

Translating from tape: 1.2 minutes +0.21 sec/card.

Optimizing Data: . NOt necessary.

Object Program

Performance: . . . . unaffected.

COMPUTER CONFIGURATIONS

Tranmslating Computer

Minimum configuration: 2,048-word core (EASY II).
4 magnetic tapes (EASY II).
1 reader.
1 printer.
(EASY I only uses 3 magnetic tape units and 1, 024
words of store.)
Larger configuration
advantages: . . none.

Target Computer

Minimum configuration: 1,024 word core.
1 magnetic tape or card
reader.
Usable extra facilities: all.

ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock

Missing entries: none

Unsequenced entries: yes listed report.

Duplicate names: yes listed report.

Improper format: yes listed report.

Incomplete entries: yes listed report.

Target computer overflow: yes listed report.

Inconsistent program no,

Duplicate descriptions: no.

ALTERNATIVE TRANSLATORS

Computer Identi% Date
H-800 lasy 800 June 1961.
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Honeywell 400
Program Translator

Automath-400

PROGRAM TRANSLATOR: AUTOMATH-400

§ 182.

.1  GENERAL

.11 Idenmtity: . . ... ... Automath-400.
.12 Description

The Automath-400 translator is a -compile-and-go
translator for the FORTRAN II language. Automath-
400 translates the entire Automath-400 language
(which, except for only two levels of subscripts, is
nearly compatible with IBM 709/7090 FORTRAN II;
see section 501:161) into a machine language pro-
gram which is stored on magnetic tape and/or on
punched cards. During compilation, three listings
are produced (see specimens in Section 501:131)
which show the source and object programs and a
storage map. The compiling speed is between 80 and
120 cards per minute.

Subsequent to compilation, the program can be exe-

cuted under monitor control. During execution, all

computation is performed in decimal mode and takes
no advantage of the binary features of the machine.

A large resident program block (911 words) must be
maintained in storage. Segmentation of the object
program is handled by the Automath-400 Monitor.

Floating point operations are simulated by subrou-
tines and take 4 milliseconds for addition or subtrac-
tion, 4 milliseconds for multiplication, and 7.2
milliseconds for division. By comparison, the IBM
1410 takes 4, 5, and 8 milliseconds for the same
simulations, whereas the IBM 1620 Model II takes
either 10, 12, and 24 milliseconds, respectively,
when simulating or 0.5, 3.3, and 9. 0 milliseconds
when using the Automatic Floating Point Feature.

Error conditions are checked, but in many cases the
computation is allowed to continue; the only warning
given is a console typewriter message. This ap-
pears to be a weaker action than is advisable.

Segmentation of the object program is handled well,
and communication between the segments and the
main program is by means of the COMMON facility.
To increase the possible size of the segments, the
main program is overwritten if necessary and later
recalled into storage from the program tape. Up to
16 subprograms can be incorporated into a single
program by regarding them as segments. These can
be compiled together or separately. If the segments
are compiled separately, there is no library system
to collect them, so this must be done manually.

The Automath-400 Compiler operates on a 4-tape,
2, 048-word H-400 system with a card reader and
printer. A card punch must also be.used if com-
piled programs are to be stored; thus, it is usually

© 1963 by Auerbach Corporation and BNA Incorporated

.12 Description (Contd.)

a practical necessity. It is not possible to substitute
additional tape units for the card equipment or the
printer.

The object program can control eight tape units in
addition to a card reader, card punch, and printer.
The H-460 Random Access Storage cannot be utilized.
by the program.

An Automath-400 programmer interested in object
program efficiency has to ‘consider factors somewhat
different from those generally applicable to
FORTRAN compilers. The compiler uses a group of
11 locations as temporary storage for subexpressions
and uses the 3 index registers for subscripts. If a
programmer wishes to avoid reforming subexpres-
sions or subscripts, he can sometimes do so im-
plicitly by arranging them in these temporary storage
locations. There is no way in which he can obtain
use of the overlapping capabilities of the H-400; these
capabilities are themselves restricted to being able to
read from one tape unit while writing on the other, so
this limitation does not appear to be very important.

.13 Originator:. . . . ...

.14 Maintainer: .. ...

Honeywell EDP Division.

Honeywell EDP Division.

.15  Availability: . . . . .. Language - April, 1963.
Compiler (Field Test) -
May, 1963.
.2 INPUT
.21 Language
.211 Name: . . ... .. . Automath-400; see Section
501:161,
.212 Exemptions: . . . ... none.
.22 Form
.221 Input media: . ... .. punched cards.
.23 Size Limitations
, 231 Maximum number of
source statements:. . no limit.
. 232 Maximum size source
statements:. . . . . . 660 characters.
. 233 Maximum number of
data items: . . . . . . no limit.
. 234 Others
Non-COMMON fixed
and floating point
variables:. . . . . . 150.
Fixed and floating
point constant
appearances: . . . . 288.
6/63
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2.234

HONEYWELL 400

§ 182.
. 234

Others (Contd. )
Variables in

COMMON: ..... 100.
Dimensioned and

equivalenced

variables:. . . . .. 37.
DO'sinanest:. ... 10.
EFNs: . ....... 150.
FUNCTION and SUB-

ROUTINE

subprograms:. . . . 16.
Subscripts in a

statement: . . .. . 31.

Sets of parentheses
enclosing input-output

list index:. . . . . . 10.
Sets of parentheses
enclosing information
in an arithmetic
statement: . ., . . 10.
Exits in a computed
GOTO:....... 9.
Functions in a nest: . S.
Subprogram calls in a
nest ror preferred
subprograms:. . . . 6.
. 235 Maximum number of
subprograms: . ... 16.
.3 ouTpPUT
.31 Object Program
.311 Language name: . . . . relocatable binary.
.312 Language style: . . . . H-400 machine code.
. 313 Output media: ... .. magnetic tape and/or
punched cards.
.32 Conventions
.321 Standard inclusions: . . Easy II Input-Output macro.
. 322 Compatible with:. . . . no other systems or sub-
programs can be used.
.33 Documentation
Subject Provision
Source program:. . Listing 1.
Object program: . . Listing 3.
Storage map:. . . . . . Listing 2.
Restart point list: . . . none.
Language errors: . . . Listing 1.
.4, TRANSLATING PROCEDURE
.41 Phases and Passes

6/63

The Automath-400 system exists on a library tape as
an object program entitled 4TRAN. When the Auto-
math run has been started, Automath begins its ac-
tivities by reading the input deck for the first job.

As the primary control card is read, an execution
option key is set up. If the primary control card
specifies program compilation with or without subse-
quent execution, Automath reads and analyzes the
TITLE (oxr SUBROUTINE or FUNCTION), COMMON,
DIMENSION and EQUIVALENCE statements, and

AUERBACH | BNA

41

.42

.421
.422
+423
.424

.43
.431
« 432

»433

Phases and Passes (Contd.)

sets up tables for dimensioned and common variables.
The remainder of the source program deck is then
read as far as the two END statement cards, and the
source program listing, a sample of which is pre-
sented in coding specimens, is output to the printer,
with asterisks appended to any incorrect statements.

Automath sets up four files on work tapes 1, 2, and
3, as follows: a constant file; a format file; a file of
all other statements; and a diagnostic file. When this
is completed, all constants are processed, and vari-
able and array tables and a constant error listing are
output to the printer. The other statements are
processed, and any appropriate information is added
to the diagnostic file. Automath * then writes the
bootstrap routines and the Automath Monitor (includ-
ing an input-output package, the Scientific Option
Simulator package, etc., ) onto work tape 2, which is
to become the run tape. The required library func-
tions are allocated memory space. If diagnostics
have been produced earlier in the run, the diagnostic
file is printed at this point. The object program is
written onto the run tape in binary format, and, if
stipulated by the primary control card, a binary pro-
gram deck is punched. Any required library functions
are then loaded from the system tape, relocated, and
written onto tape 2. The object program listing is
printed at this point, if it was specified on the primary
control card.

When the above activities have been completed, Auto-
math reads any binary subprogram decks, relocates
them, and writes them onto the run tape. Any pre-
ferred subprograms are written in segment 2 of the
run tape. Overlay subprograms are written as indi-
vidual segments, #3 through #n of the tape. If any
OVERLAY subprograms overlay the main program,
Automath repeats segment 1 following segment #n.
When a JOBEND card is encountered, Automath writes
an end-of-program and an end-of-information record
onto tape 2, and then switches the address of this tape
to 0, so that it becomes a program tape, and turns
control over to it. The Automath Monitor is then
automatically loaded, and it in turn loads segments 1
and 2 of the object program. When a STOP statement
signals the completion of the program, control is re-
turned to the Monitor, which switches the run tape ad-
dress back to logical address 2, and returns control
to the Automath IRT. The appropriate procedure is
then carried out for the next job in the input deck, as
specified by the new primary control card. Automath
will eventually stall waiting for a job.deck to be loaded
into the card reader.

Translate: . . . .. .. yes
Translate and run:. . . yes.
Checkonly: ...... yes.
Patching: . . . . . ... no.
Special Features
Alter to check only: . . no.
Fast unoptimized

translate:, . . . ... no.

Short translate on
restricted program: . no.

If the primary control card specifies EXECUTE,
Automath activities begin at this point.



PROGRAM TRANSLATOR: AUTOMATH-400

501:182.440

§ 182,

.44 Bulk Translating: yes.

.45 Program Diagnostics

.451 Tracers:. ... .. .. none.

.452 Snapshots: . . . .. none.

.453 Dumps:. .. ... .. . DOne.

.454 Other: . ... .. ... a number of errors cause
console print-outs at object
time. Processing then
continues automatically.

.46 Translator Library

.461 Identity: . ... .. .. Automath-400 library.

.462 User restriction: none.

.463 Form

Storage medium: . . . magnetic tape.

.464 Contents

Routines: . . . . . .. open.

Functions: . .. ... open and closed.

Data descriptions: . . none.

. 465 Librarianship

Insertion:. . . . . .. own coding.

.5 TRANSLATOR PERFORMANCE

.51 Object Program Space

.511 Fixed overhead

Name: ........ Resident, including
Automath Menitor, EASY
II I/0 macro, Floating
Point simulator, Scaling
routine and Buffer areas.

Space: .. ...... 911 words.

Comment: ... ... because of the inevitable
size of the resident pro-
gram, space has been
saved \yhere possible even
at the Cost of object
performance.

.512 Space required for each

input-output file: . . none in addition to resident
program.

.52 Translation Time

.521 Normal trandlating: . . 100 statements per minute.

.53 Optimizing Data:. . none specifically, but know-
ledge of some of the com-
pilation methods allows
stylized writing which
improves efficiency.

.54 Object Program Performance

These figures are based on hand coding, using the
standard floating point simulation package. If more
space were available, a faster package could be used.
Addition, subtraction, and multiplication take 4
milliseconds each; division takes 7. 2 milliseconds.

Two techniques can be used to improve object pro-
gram performance time.

(1) Use of temporary storages for data. Eleven lo-
cations are allocated cyclically for use as
temporary storage in each object program.
Before any expression is compiled, the contents

© 1963 by Auverbach Corporation and BNA Incorporated

.54

.61

.611

.612

.62
. 621

. 622

Object Program Performance (Contd. )

of these temporary storages are checked to see
if the expression has previously been formed and
can be picked from temporary storage directly.
This allows the repeated use of common subex-
pressions in a single expression without increas-
ing the running time of a program.

Use of temporary storage for subscripts. Sub-
scripts have the sole use of the three index reg-
isters during running time. Normally, each sub-
script is evaluated whenever used; however, if
an index register already holds the subscript,
and it is known that it cannot have been altered,
then no re-evaluation is undertaken.

(2

Type Time Space

Elementary algebra: unaffected unaffected.
Complex formulae: increased unaffected.
Deep nesting: unaffected unaffected.
Heavy branching: unaffected unaffected.
Complex subscripts: doubled increased.
Data editing: unaffected unaffected.

Overlapping operations: not possible in
Automath-400

COMPUTER CONFIGURATIONS

Translating Computer

H-400 with 4 tape units,
2,048 words of store, card
reader, printer.

Minimum configuration:

Larger configuration
advantages:. . . . . . a card punch or an extra
tape unit allows the object
program to be stored on
cards or tape,

respectively.

Target Computer

Minimum configuration: H-400 with 2, 048 woxrds of
store, 2 tape units.
up to 8 tape units can be

utilized.

Usable extra facilities:

ERRORS, CHECKS AND ACTION

Check or
Error Interlock Action
Missing entries: check entry on listing,
Unsequenced entries:  not needed.
Duplicate names: no check,
Improper format: check,
Target computer
overflow: check during loading only,

Inconsistent program:  check listing.

Upon detection of object program errors, processing
normally continues, even after it is definite that the
output is valueless. Further, although the error has
been noted by a console typewriter message, no indi-
cation is given on the printout. Thus, the bad output

can still be used.

This condition occurs whenever a function is improp-
erly utilized (such as asking for the square root

or logarithm of a negative number), upon incorrect
results from a truncation, or upon exponent errors of
various sorts.
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Operating Environment
EASY Monitor

OPERATING ENVIRONMENT: EASY MONITOR

§ 191,

.1  GENERAL

.11 Idenmtity:. . . . . . . EASY Monitor.
Minneapolis-Honeywell
Regulator Co,
May, 1962,

.211
.212

4
.41

.42

.43

Description:

Production or test programs to be performed are
selected from a Master Program Tape and stored

on a run tape. The run tape contains test data,
derails (type and point of dumps), and the routines
for each program. Distribution of test data, opera-
tion of program, dynamic dumping, and sequencing
to next program may be automatic or under control
of operator type-ins. These functions use 200 words
of core storage.

Availability: . . . . . 1962,

PROGRAM LOADING

Source of Programs

Libraries:. . . . . . Master Program Tape.

Independents: . . . . mustbe incorporated dur-
ing the preparation of the
Run Tape.

Library Sub-Routines:, none

Loading Sequence: . . Program sequence may be
determined when the run
tape is prepared by a set
of cards, one card per
program, At execution
time, there are 2 modes
of operation: 1) serial or
2) specific (under control
of operator type-ins).

HARDWARE ALLOCATION

Storage:. . . . . . . incorporated in program.

Input-Qutput Units

Initial assignment: ., .
Alternation: . . . . .
Reassignment: . . . .

.incorporated in program,
incorporated in program.
type-ins.

RUNNING SUPERVISION

Simultaneous Working: incorporated in program.

Multi-Running:. . . own programming, using
standaxrd techniques.

Multisequencing: . . . none.

@© 1963 by Auverbach Corporation and BNA Incorporated

.44

.45
.451

.452
.5

.511

.512

.631
.632

.7
.71

Errors, Checks, and Action

Check or Action

Error
Interlock

Loading input error:
Allocation impossible:
In-out error - single:
In-out error - persistent:

not possible,
none.

yes.

yes,

automatic recovery.
program control.

Overflow: yes. forced jump.
Invalid instructions: interlock. forced jump.
Program conflicts: interlock. wait,
Restarts

Establishing restart

points:. . . . . . . control cards designate

restart points in routines.

Restarting process: . type-in.

PROGRAM DIAGNOSTICS

mic

Tracing « « « o« « + &
Snapshots:. . . . . .

only via snapshots.

yes, points selected
by programmer.

Post Mortem: yes, automatic - included
in system; may require
console forced jump to
Monitor,

OPERATOR CONTROL

Signals to Operator

Decision required by

operator: . . . . . Yyes, console printout,
Action required by

operator: . . . . . Yyes, console printout,
Reporting progress of

run: . . . « .« o o console printout each time

a program is loaded.

breakpoint switches.
console forced jumps.

Operator's Decision: .«

type-ins.
Operator's Signals
Inquiry: « « « « « « « type-outs.
Change of normal
progress: .« « « o o type-ins,
LOGGING

yes - console typewritten,

Operator Signals:. . .

Revised 6/63



501:191.720 HONEYWELL 400
§ 191, .8 PERFORMANCE
.72 Operator Decisions: . yes - console typewritten, .81 Program Loading Time: search time + load time.
(The search time may be
.73 Run Progress . . . . yes - console typewritten. Zero,)
.74 Errors:. . . . . . . yes - console typewritten, |.82 Reserved Equipment:. 200 words.
.83 Rumning Overhead: . . control is transferred from

.75 Runm‘.ng Times: . .
.76 Multi-Running Status:

6/63 Revised
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the program to the monitor

under four conditions:

1) read error.

2) segment (or overlay)
loading, )

3) dynamic dumping,

4) program exit,
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NOTES ON SYSTEM PERFORMANCE

§ 201.

The format design and blocking of the main file were major considerations during the
preparation of the System Performance data. Some of the more unusual factors which were
considered were:

(1) The Block Length

The magnetic tape block length had to be short enough for a complete read or
write operation to be completed within 18 milliseconds, to avoid the possibility
of destroying the data transferred during the card read operations. The block-
ing factor is thus restricted to 2 on those configurations with the slowest model
tape unit (H~404-3),

(2) The Approximate Central Processor Interlock Time for the Magnetic Tape Units

The central processor is interlocked from the time the tape instruction is given
until the time the data transfer has been completed. The interlock time consists
of the data transfer time itself, the normal start time, and an additional time
which is necessary to pass over the remainder of the tape which makes up the
inter-block gap.

It is assumed that this distance includes all the gap not passed over during the
starting or stopping of the tape. This adds 2.7 milliseconds per block to the
time the tape units interlock the central processor.

(3) The Timing of the Card Reader and Printer

Because H-400 input-output and computation operations are performed inde-
pendently of each other and serially, it was not evident that either the card
reader or printer would be able to operate at maximum speed for the entire
program. Accordingly, an allowance for the time used waiting for their re-
spective clutch points to be reached was added, whenever appropriate, to their
timings. , These are reflected in the increased overheads on the Central
Processor. A further complication was the probability of additional delay in
central processor operation when an interlock might be caused by the execution
of one of several types of instructions between the start-up of a card reader and
the actual data transfer from it. These instructions are multiply, print, tape
read-write, etc., and they automatically interlock the central processor so that
data transfers from the card reader are possible. No loading was computed to
cover these delays; thus, the central processor time may be slightly understated.
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HONEYWELL 400

HONEYWELL 400 SYSTEM PERFORMANCE

WORKSHEET DATA TABLE 1
Configuration
Worksheet Item Reference
1 m v
1 Char/block (File 1)® 432 432 1,104
Records/block | K (File 1) 2 2 5
msec/block File 1 = File 2 24.5 total 24.5 total 21.1
File 3 75.0 75.0 75.0
File 4 115.0 115.0 115.0
Input-
Output msec/switch File 1 = File 2 - - - 4:200.112
Times
File 3 —_ —_— ——
File 4 —_ —_— _—
msec/penalty File 1 = File 2 14.6 14.6 16.6
File 3 46 46 46
File 4 52 1.3 1.3
2 ‘msec/block al 1.1 1.1 2.3
msec/record a2 2.8 2.8 2.8
Central
Processor | msec/detail b6 0.2 0.2 0.2 4:200.1132
Times
msec/work b5 b9 14.97 8.97 8.97
msec/report b7 + b8 0.4 0.4 0.4
3 msec/block al 1.1 1.1 2.3
for C.P.
and a2 K 5.6 5.6 14.0
dominant
column, a3 K 31.1 19.1 47.4
Standard File 1 Master In
Problem A 16.6 16.6 "16.6 4:200.114
_ File 2 Master Out
F=1.0
File 3 Detallsb 120.0 120.0 300.0
File 4 Reports 104.0 230 8.0 230 20.0 575
Total 278.4 230 170.4 230 400.3 575
4 Unit of measure| word
Std. routines 200 140 140
Fixed 94 94 94
Standord 3 (Blocks 1 to 23) 90 90 90
Problem A 4:200.11517
Space 6 (Blocks 24 to 48) 360 360 360
Files 156 156 156
Working 18 18 18
Total 828 768 768

a Expressed as 4-bit characters. Used as a mixture of 4-bit and 6-bit characters in unpacked form.
Includes allowance for 15 milliseconds caused by prohibition of certain instructions during start of card read cycles,

6/63 Revised
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.1 GENERALIZED FILE PROCESSING

.11 Standard File Problem A Estimates

.111 Record Sizes

501:201.100

Honeywell 400
System Performance

SYSTEM PERFORMANCE

.113 TimingBasis: . . . . . using estimating procedure
outlined in Users' Guide,
4:200.113.

114 Graph: . . . . . . .. see graph below.

.115 Storage Space Required
Configuration II:. . . 828 words.

Master File:. . . . . 108 characters. Configuration IIl: . . 768 words.
Detail File: . . . . . 1 card. Configuration IV: . . 768 words.
Report File: . . . . . 1 line. Word: . . . . . . . 2char.
.112 Computation: . . . . . standard. 3 digits.
1,000.0
7
4
2
100.0
7
4
Time in Minutes
to Process 2 e

10, 000 Master
File Records

10.0

0.1
0.0 0.1

0.33

1.0

Activity Factor
Average Number of Detail Records Per Master Record
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HONEYWELL 400

§ 201.
.12 Standard File Problem B Estimates

. 121 Record Sizes

Master File: . .. .. 54 characters.

Detail File: . . .. .. 1 card.
Report File:. . . . . . 1 line.

.122 Computation: . . . . . . standard.

.123 Timing Basis:. . . . . . using estimating procedure
outlined in Users' Guide,
4:200.12.

.124 Graph: .........seegraphbelow.

1,000.0
7
4
2
100_.0
7
4
Time in Minutes
to Process
10, 000 Master
File Records
10.0
7

V.
2 “// Af D

1.0

0.1

0.0 0.1

1.0

Activity Factor

Average Number of Detail Records Per Master Record

6/63 Revised

AUERBACH / BNA



SYSTEM PERFORMANCE

§201.

.13 Standard File Problem C Estimates

. 131 Record Sizes

501:201.130

.132 Computation: . . . . . . standard.

-133 Timing Basis:. . . . . . using estimating procedure
outlined in Users' Guide,

4:200.13.
.134 Graph: .........seegraphbelow.
Master File: . . . . . 216 characters.
Detail File: . . ... . 1card.
Report File:. . . . . . 1 line.
1,000.0
7
4
2
100.0
7
4
Time in Minutes
to Process L
10,000 Master 2
File Records
1I
]0.0 ‘\ —
AW -
7 A =t
A 7
4 -—/ pd
v 11T
2 —f
1.0
7
4
2
0.1
0.0 0.1 0.33 1.0

Activity Factor
Average Number of Detail Records Per Master Record
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§ 201.

.14 Standard File Problem D Estimates

.142 Computation: . . . . . . trebled.
.143 Timing Basis:. . ..

. 141 Record Sizes

4:200.14,

) .144 Graph: .........seegraphbelow.
Master File: . . . 108 characters.
Detail File: . . . . . . 1 card.
Report File: . . 1 line.
1,000.0
7
4
2
100.0 :
7
4
Time in Minutes
to Process P
10, 000 Master 2
File Records //
10.0
—F ———
7 7 o~
7~ T
7z 7~
4
1l /
2 -// A
1h
Iv
1.0
7
4
2
0.1
0.0 0.1 0.33 1.0

Activity Factor

Average Number of Detail Records Per Master Record

6/63 Revised

I AUERBACH | BNA |

HONEYWELL 400

. . using estimating procedure
outlined in Users' Guide,



SYSTEM PERFORMANCE 501:201.200

§ 201. : .213 Timing basis: . . . . using estimating procedure
outlined in Users' Guide,
.2 SORTING 4:200. 213, corrected
non-standard block sizes
.21 Standard Problem Estimates used in File Problem A.
.214 Graph: . . . . . .. see graph below.
.211 Record size: . . . . . 80 characters.
.212 Key size: . . . . . . 8 characters.
1,000
7
4
2
4
Y/
100 . ‘Z E
’ p.
/"
. 77
Time in Minutes ,/

to Put Records -
Into Required 2

Order W

10

R

A1y
7 Yy
4 4
I/V/,
: Vi
1 ,%
7 /;I
/4

VvV,

4 y.0.7,
Y4
4
7/
2 / 7
0.1 4 /
2 4 7 2 4 7 2 4 7

100 1,000 10,000 100,000

Number of records to be sorted, using 2-way merge technique
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§ 201.

see graph below.

100

T

LN

4

Time in Minutes
to Put Records

Into Required
Order

10

R
A\

AN

0.1

100

6/63 Revised
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1,000
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10,000

4

Number of records to be sorted, using 3-way merge technique

7

100,000



SYSTEM PERFORMANCE 501:201.220

§ 201. .222 Key size: . . . . .. 8 characters.
.223 Timing basis: . . . . manufacturers timing
.22 EASY SORT Times graphs.
.224 Graph:. . . . . . . . see graph below.
.221 Record size: . . . . . 80 characters.
1,000
7
4
L
100
7
4

, /|

Time in Minutes Q
to Put Records
Into Required

Order 10 Vi

7 [

b

0.1

4 7 2 4 7
100 1,000 10,000 100,000

Number of Records
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HONEYWELL 400

§ 201.

.3  MATRIX INVERSION

.31 Standard Problem Estimates

.311 Basic parameters: .

100.00

. . general, non-symmetric

" matrices, using floating
point to 9 decimal digits.

.312 Timing basis: . . . .

using estimating procedure
outlined in Users' Guide,
4:200. 312.

see graph below.

10.00

7

4

Time in Minutes 2

for Complete
Inversion

1.00

7

0.10

0.01
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100
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HONEYWELL 400 PHYSICAL CHARACTERISTICS

Magnetic | Magnetic | Punched Punched
g Card Card
Unit Name Processor | Console Core Disc Tape Tape Read Punch
Storage Storage Reader Punch eader une
IDENTITY
Model Number 401 401-C 402-1 460~1 409 410 423-2 424-1
Height Xwidth X depth, inches [ 73X 127% 30| 37x68 %34 p, 22 152%92x44[58%61x36|58%61%36|58x58% 28|50 x53%25
Weight, pounds 2,950 300 2,500 750 600 1,500 1,000
PHYSICAL | Maximum cable lengths
To Processor 100' 100" 100' 100' 100" 100'
To Power Supply 100" 100' 100' 100' 100' 100' 100"
To Other Unit 100" 100"
Temperature, °F.
Storage
Ranges
Humidity, %
Temperature, °F. 72° + 2° 72° £ 2° 72° £ 2° 72° t2° 72° *2° 72° £ 2° 72° + 2° 72° £ 2°
Working
. |R
ATMOS. | Ranges | @ midity, % 59 59 59 59 59 59 59 59
PHERE Yo 70 maximum maximuim | maximum | maximum | maximum | maximum maximum | maximum
Heat dissipated, BT U/hr. 15,231 1,322 2,870 2,770 4,371 3,552
Air flow, cfm,
Internal filters Yes
Nominal 120 120 208 120 120 208 208
Voltage
Tolerance +10% +10% +10% +10% +10% +10% *10%
Nominal 60 cps 60 cps 60 cps 60 cps 60 cps 60 cps 60 cps
ELEC. c
ycles
TRICAL
Tolerance
Phases and lines 1 3 wire | 1¢h 3 wire 3 4wire [1¢) 3wire | 1¢) 3 wire | 1¢) 3 wire | 1D 3 wire.
Load KVA 1.5 0.4 3.5 0.92 0.92 1.6 1.3
Floor strength, at least
220 1bs /sq.ft.
NOTES
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PHYSICAL CHARACTERISTICS _501:211.103

HONEYWELL 400 PHYSICAL CHARACTERISTICS-Contd.

M . _|Additional
R R . agnetic .
Card Magnetic| Power Magnetic | Magnetic | Magnetic Disc Magnetic
Unit Name Punch Printer Tape Supol Disc Disc Disc Control Core
IDENTITY P PPy Storage | Storage | Storage Uni Memory .
nit
Blocks
M 422-3 .
odel Number 424-2 (3A,4,4A) 404 401-P 460-2 460-3 460-4 402-2,-3
2%y 3

Height X width X depth, inches| 42X29X35 | 57X80X36 | 68X28%28 | 73X80%33]|52X92X44 | 52X92X44| 52X92X44 | 73X42X30| 73%X20%30

Weight, pounds 900 1,600 1,250 1,700 3,000 3,500 4,000 800 400

PHYSICAL | Maximum cable lengths

To Processor 100" 100" 100' 100" 100"
To Power Supply 100' 100' 100' 100" 100"
To Other Unit ] 100' 100' 100' 100'
‘Temperature, °F.
Storage
Ranges
Humidity, %
Temperature, °F. 72° %2 72° 2 72° £ 2 72° £ 2 72° %2 722+ 2 72°t2 7222 72° 2
Working
R
ATMOS. | onees | idie 59 59 59 59 59 59 59 59 59
PHERE u ity, 7% maximum | maximum | maximum | maximum| maximum| maximum|{ maximum | maximum | maximum
Heat dissipated, BTU/hr. 3,552 5,320 7,650 4,528 1,451
Air flow, cfm. 300
Internal filters Yes Yes Yes Yes Yes
Nominal 208 208 208 208 208 208 208 120 120
Voltage
(Line) + +
Tolerance +10% 2% +2% +10% +10% +10% +10% +10% +10%
ELEC Nominal 60 cps 60 cps 60 cps 60 cps 60 cps 60 cps 60 cps 60 cps 60 cps
“ | Cycles
TRICAL
Tolerance
. : 3 phase 3 phase | 3 phase
Phases and lines 1¢3 wire 3¢5 wire 3¢5 wire 3¢5 wire [ “ 5 e 4 wire 4 wire 1¢3 wige] 1 ¢ 3 wire
Load KVA 1.3 1.8 2.8 7.7 3.5 3.5 3.5 0.4 0.2
NOTES
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Price Data
PRICE DATA
§ 221.
IDENTITY OF UNIT PRICES
CLASS Monthly Monthly
No. Name Rental Maintenance | Purchase
$ $ $

PROCESSOR 401A-1 Central Processor
Standard Equipment: 4,215 189, 675
3 Index Registers

1,024 Words Storage
(accepts 404-1 or 404-3
magnetic tape units)

401A-2 Central Processor
Standard Equipment: 5,215 234, 675
3 Index Registers

1,024 Words Storage
(accepts 404-2 magnetic
tape units)

Optional Equipment
Additional Storage (1 Max)

402-1 1,024 Words 650 29, 250
402-2 2,048 Words 1,300 58,500
402-3 3,072 Words 1, 850 83, 250
451 Multiply-Divide 250 11, 250
Magnetic Disc File and Control
(1 Max)
STORAGE 460-1 25 Million Characters 2,900 580 140, 000
460-2 50 Million Characters 4,000 800 180, 000
460-3 75 Million Characters 5,100 1,010 220,000
460-4 100 Million Characters 6, 200 1, 240 260, 000
Magnetic Tape (8 Max, one type
only)
INPUT- 404-1 64,000 CPS or 96,000 DPS 900 43, 200
OUTPUT 404-2 89,000 CPS or 133,000 DPS 900 43, 200
404-3 32,000 CPS or 48,000 DPS 450 135 20, 250
405 Magnetic Tape Switching Unit 75 5 3, 600

(1 Max, switches one tape unit
into and out of a 400 system)

409 Punched Tape Reader and Control 975 100 46, 200
(1 Max.)

410 Punched Tape Punch and Control 725 73 34, 800
(1 Max.)

418 Off- Line Printer Control 1,550 270 69,750

422-3 Printer (can be substituted for 1,950 475 79, 800
422-3) 900 LPM, 120 out of 160
positions

422-3A Optional Equipment:Vertical 100 20 4,800
Spacing, 6 or 8 lines per inch

422-4 Printer (can be substituted for 1,050 210 47, 250
422-3) 900 LPM, 120 out of 120
positions

422-4A Optional Equipment

Vertical Spacing, 6 or 8 lines 100 20 4, 800
per inch

450 Print Storage Option (permits 390 19.50 17,550
simultaneous print and compute)

423-2 Card Reader (1 Max.) 650 CPM 325 52.25 14,700
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501:221.102 HONEYWELL 400
PRICE DATA (Contd.)
§ 221.
IDENTITY OF UNIT PRICES
CLASS Monthly Monthly
No. Name Rental Maintenance Purchase
$ $ $
INPUT- Optional Equipment
OUTPUT 423-2A Pocket Select 15 0.30 675
(CONTD.) 436-1 Tape Control Unit (1 Max.) for 1,380 195 62, 100
compatibility with other
manufacturers' tapes.
440 Optical Scanner and Control 2,530 505 121, 440
(1 Max.)
480 Communications Control (1 Max.) 790 79 35, 550
427 Card Reader-Card Punch
(800 CPM/250 CPM)
(1402 Model 1) 550 30, 000
427-2A Pocket Selection Feature
(for the Model 427) 15 675
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