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UNIVAC 1004 CARD PROCESSOR

- Photograph courtesy of UNIVAC Division of Sperry Rand Corp.
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770:011.100

UNIVAC 1004

Introduction

INTRODUCTION

§ 011.

The UNIVAC 1004 is a compact, plugboard-programmed computer. Its two basic models, the
1004 I and 1004 II, can process punched card input at speeds of about 340 and 600 cards per
minute, respectively, including the necessary allowances for a typical amount of computation
and for I/0 interlocks. (Card reading and printing can proceed simultaneously, but cannot be
overlapped with computation.)

Rentals for the basic 1004 system (consisting of processor, card reader, and printer in a single
cabinet) range from $1, 150 to $1,625 per month. Additional peripheral equipment that can be
connected includes a card punch, a second card reader, a card read/punch unit, paper tape
equipment, and data communication terminals. A special processor model, the 1004 III, can
control one or two magnetic tape units in addition to the above equipment.

TFirst deliveries of the UNIVAC 1004 I were made in January 1963, and over 1,300 systems
have been installed to date. The faster 1004 II and 1004 I were announced in March 1964.

The 1004 is most commonly used as an independent data processing system for small business
applications. As such, it is attractive to many organizations considering a step upward from
conventional tabulating installations because the 1004 requires less retraining of their staffs
than a stored-program computer system would require. Furthermore, the 1004 offers economic
advantages over stored-program systems for many applications whose processing and internal
storage requirements are relatively small.

The 1004 can serve as a satellite system for a larger computer, such as a UNIVAC 490 or 1107.
It is also suitable for use as a small computer in a branch office, communicating with a larger,
home-office computer either by means of direct communication lines or simply through physical
interchange of card decks or tape reels.

Where the 1004 is used as a complete data processing installation, there is no larger program-
compatible computer system into which the installation can grow as its workload increases.
UNIVAC, however, has announced provisions for connecting a 1004 system to its larger 1050
series of computers (described in Computer System Report 777:). The 1050 can then be used
in conjunction with, and perhaps eventually replace, the 1004.

The UNIVAC 1004 can be used with more than one coding system. It normally operates with
either the standard UNIVAC XS-3 code or with the Remington Rand 90-column card code. Which
code is to be used is program-selectable, so it is possible to-use both codes within a single pro-
gram. This allows, for instance, reading a mixture of 80-column and 90-column cards, or
reading 80-column cards and punching 90-column cards.

Codes other than the XS-3 and 90-column codes can be automatically translated to either of these
codes by a special Translate Feature, provided that there are no more than 6 data bits per charac-
ter in the original code. In particular, the IBM BCD codes used on the 1401 and other IBM sys-
tems can be translated, thus allowing the 1004 to be used as a satellite to many non-UNIVAC
computer systems.

The UNIVAC 1004 has 961 alphameric character positions of core storage. Each core position
contains six data bits. Core storage cycle time is 8.0 microseconds in the UNIVAC 1004 I and
6.5 microseconds in the UNIVAC 1004 II and III.

The plugboard of the basic machine has a capacity for 31 program steps (expandable to 62).
Each step can specify two operand addresses, and multiple operations can be performed in a
single program step. Arithmetic operations include add and subtract (both algebraic and
absolute) and compare. Multiply and divide operations require the use of wired subroutines.
Seven types of transfer processes are provided, including several with editing facilities. Input-
output areas are assigned fixed locations in core storage. Input-output commands can be
combined in the same step with other operations.

Operands can be of any length up to the capacity of core storage. Operand length is specified by
the operand addresses wired in each program step. Instructions are executed at the rate of
about 6,500 instructions per second in the 1004 I processor and about 8,000 instructions per
second in the 1004 II and III.

©1964 Auverbach Corporation and Info, Inc. 8/64



770:011.101 UNIVAC 1004

§ 011. INTRODUCTION (Contd.)

The 1004 can read cards and print simultaneously, but neither of these operations can be over-
lapped with computation. Card punching can overlap either computing or other peripheral
operations. The optional peripheral devices may:

(1) be able to overlap both computing and card reading and/or
printing (e.g., the paper tape punch or the card read/punch
operations);

(2) be able to overlap computing but not card reading or printing
(e.g., the auxiliary card reader or the paper tape reader); or

(3) be unable to overlap any other operation (e.g., the Data Line
Terminals).

The 1004 is available in 80-column, 90-column, or 80/90-column models. The basic system
consists of a card reader, central processor with plugboard control, and printer. All are
housed in a single compact cabinet. The card reader in the 1004 I Processor has a rated
speed of 300 cards per minute, and the printer has a rated speed of 300 lines per minute.
These rated speeds include an allowance for 35 milliseconds of computation per card or line,
which has been found to be quite conservative. In typical applications, computation time is
about 5 milliseconds per card, and reading and/or printing speeds of about 340 cards/lines
per minute are obtained.

In the 1004 IT and III, the card reader operates at a speed of 615 cards per minute, and the
printer operates at 600 lines per minute; both these speeds are based on 5 milliseconds of
computation per record.

A card punch can be connected to the UNIVAC 1004. It punches at a speed of 200 cards per
minute. The card punch is availablein a read/punch model which reads and/or punches
cards at a speed of 200 cards per minute. The read/punch enables a 1004 system to read
data from and punch results into the same card. A 400-card-per-minute Auxiliary Card
Reader can also be used with the 1004 Processor.

Two different Data Line Terminals are available. The Data Line Terminal, Type 1, can be
used to communicate with a UNIVAC 1050, 490, 1107, or another 1004. The Data Line Ter-
minal, Type 2, permits communication with magnetic tape terminals such as the Digitronics
Dial-O-Verter.

A 400-character-per-second paper tape reader and a 110-character-per-second paper tape punch
can be used with the 1004.

One or two Uniservo magnetic tape units can be connected to the UNIVAC 1004 III processor only.
Three density levels — 200, 556, and 800 pulses per inch — provide speeds of 8, 000, 23, 000,
and 34, 000 characters per second, respectively., These magnetic tapes can be written in a mode
compatible with either UNIVAC or IBM standards, although programmed translation may be re-
quired.

The software available with the 1004 is naturally limited. It consists primarily of short subrou-
tines for handling multiplication, division, and a number of common commercial problems.
These include suggested methods for handling reconciliations, deleting subtotals where there
has only been a single card to be totaled, handling missing numbers in a matching operation,
checking the sequence of alphanumeric identification numbers, and verifying check digits.

In addition, a number of complete programs are available. These include standard listing and
transcription programs, and at least one General Purpose Program, which is a report writer
that can facilitate setting up the equipment for new reports. A start has been made on supplying
some scientific routines, such as sine-cosine and square root routines, and a Critical Path
Method routine has been aunounced.

Software routines are circulated by the UNIVAC Division to 1004 users.

l
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ADDITIONS AND CHANGES

8 015.

.1 AUXILIARY CORE STORAGE UNIT

An Auxiliary Core Storage (ACS) Unit that doubles the internal storage capacity of a
UNIVAC 1004 I, II, or III processor was announced by UNIVAC on September 29, 1964. The new
optional unit provides 961 additional character positions of program-addressable core storage,
expanding the total core storage capacity of any 1004 processor to 1,922 characters. Programs
written for a 1004 with the standard 961-character storage capacity can be run without alteration
on a 1004 equipped with the new ACS unit.

The additional storage provided by the ACS will considerably increase the amount of
processing that can be performed by a 1004 during a single pass. The ACS will also increase
the efficiency of 1004 Data Line Terminal communications by permitting the transmission of
longer messages. In 1004 III systems, the ACS will permit the use of longer magnetic tape blocks,
enabling the 1004 III to meet the block length requirements for efficient use in many satellite sys-
tem applications.

Delivery of Auxiliary Core Storage Units for 1004 processors will begin in late
December, 1964. Rental for the ACS is $100 per month, and purchase price is $2, 950.

.2 UNIVAC BANK PROCESSOR IV

A new check processing system, the UNIVAC Bank Processor IV, was introduced by
UNIVAC on September 28, 1964. The system consists of a UNIVAC 1004 processor (with built-in
card reader and printer), an MICR document sorter-reader, and a card punch. UNIVAC states
that this combination will handle all accounting operations in most banks with deposits of less than
50 million dollars.

Numerous optional features and peripheral devices can be added to the basic Bank
Processor IV. It can be connected by common-carrier communications facilities to a remote
large-scale computer, enabling a bank to tie in all of its branches with a central computer.
Compatibility with competitive computers can be achieved via magnetic tape. Input can be in the
form of MICR documents, punched cards, paper tape, or messages from remote points.

The MICR sorter-reader has a peak sorting rate of 1,200 documents per minute. It
will be available in models with 6, 12, and 18 pockets, and can be used as a free-standing docu-
ment sorter while the 1004 processes other work. The sorter-reader will accept intermixed
paper and card documents of varying size and thickness, will use radial stackers to control docu-
ment alignment, and will handle endorsing and automatic batch numbering with no reduction in the
document handling rate. Pocket capacity is 2,000 documents, and the feed bin will hold 3, 000
documents.

Rental prices for the UNIVAC Bank Processor IV system begin at $3,480 per month,
and purchase prices begin at $139, 200.

©1964 Auverbach Corporation and Info, Inc. 10/64
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Data Structure

DATA STRUCTURE

8 021.

.1 STORAGE LOCATIONS

Name of Location Size Purpose or Use
Character: 6 bits basic addressable data

storage unit; holds 1
letter, numeral, or
special symbol.
Punched card: 80 or 90 primary 1004 input-output
columns medium; generally holds
1 character per column.

.2 INFORMATION FORMATS

Type of Information Representation

Numeral: ..... T I I T I « + .. 1character.

Letter or special symbol: ... ... ... .. 1 character.

Fieldie o v oo v v v v eenn e eeeeteeeesss1lto961 characters, delimited by plugboard
wiring.

Instruction: . . ... ceeeeeeseseesse..plugboard wiring; instructions are not stored
internally.

©1964 Auverbach Corporation and Info, Inc. 8/64






770:031.001

STANDARD

EDP

REPORTS

UNIVAC 1004

System Configuration

SYSTEM CONFIGURATION

8 031.
A UNIVAC 1004 system includes the following units:

® One 1004 Model I, II, or IO Processor with built-in
console and 961-character core memory.

® One Card Reader — peak speed is 400 cpm in 1004 I;
615 cpm in 1004 II and III,

® One Printer — peak speed is 400 lpm in 1004 I;
600 lpm in 1004 II and III,

Other peripheral equipment that can be connected to a 1004 includes:
® One Card Punch or Card Read/Punch (200 cpm).
®  One additional Card Reader (400 cpm).
®  One Paper Tape Reader.
®  One Paper Tape Punch.
® One Data Line Terminal, Type 1 or Type 2.

® One or two Uniservo Magnetic Tape Units (on
1004 III only).

©1964 Auverbach Corporation and Info, Inc. 8/64



770:031.100 UNIVAC 1004

§ 031.
.1 TYPICAL CARD SYSTEM; CONFIGURATION I (1004 I)

Deviations from Standard ConfigurationI: ............ core storage is 75% smaller.

62 "'steps' instead of 1, 000
instructions.

no index registers.

printer is 60% slower.

reader is 60% slower.

Equipment Rental

Core Storage:
961 positions

1004 I Card Processor,
Model C: 8 usec cycle,
80-column

$1, 500

Card Reader:
400 cpm max.

Printer: 400 lpm max.

9!

2009 Card Punch:
200 cpm 300

O

TOTAL: $1, 800

il
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SYSTEM CONFIGURATION

770:031.200

§ 031.

.2

TYPICAL CARD SYSTEM; CONFIGURATION I-A (1004 IIy

Deviations from Standard Configuration I:

©1964 Averbach Corﬁoraﬁon and Info, Inc.

core storage is 75% smaller.

62 "steps' instead of 1, 000
instructions.

no index registers.

printer is 37% slower.

reader is 40% slower.

Equipment Rental

Core Storage:
961 positions

1004 I Card Processor,
Model C: 6.5 pusec
cycle, 80-column
$1, 625

Card Reader:
615 cpm max.

Printer: 600 lpm max.

2009 Card Punch: 200 cpm 300

TOTAL: $1,925

8/64
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UNIVAC 1004

§ 031.

.3 4-TAPE BUSINESS SYSTEM; CONFIGURATION IT (1004 IIT)

8/64

{
.dl“!!mm“h.

AUERBACH
e

core storage is 75% smaller.

62 "steps' instead of 1, 000
instructions.

2 tapes instead of 4.

reader is 23% faster.

printer is 20% faster.

punch is 100% faster.

tape is 120% faster.

Equipment Rental

Core Storage:
961 positions

1004 III Magnetic Tape
Processor, Model C:
6.5 psec cycle, 80-
column $1, 625

Card Reader: 615 cpm
max.

Printer: 600 lpm max,
2009 Card Punch: 200 cpm 300

0857 Uniservos (2 tape
drives and 1 control):
8/23/34KC 800

TOTAL: $2,725
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UNIVAC 1004
Internal Storage
Core Storage

INTERNAL STORAGE: CORE STORAGE

g 041.

.1 GENERAL

.11 Identity: oo oo v v oo Core Storage; contained in -
1004 I Card Processor.
1004 II Card Processor.
1004 III Magnetic Tape

Processor. .
.12 BasicUse€: «veosun working storage for data.
.13 Description

.14

.15

Each UNIVAC 1004 processor contains a core
memory consisting of 961 six-bit character loca-
tions, each one of which is individually addressable.
Core storage cycle time is 8.0 microseconds in the
1004 I processor and 6.5 microseconds in the newer
1004 I and IIT processors.

Each of the six cores comprising a character loca-
tion is in a separate core plane, and each of the

six planes consists of a 31-by-31 matrix (31 "rows"
by 31 "columns'"). A storage location is designated
by an address made up of its row number (the R
Address) and its column number (the C Address).
For example, address R15/C3 refers to the third
character location in the 15th row.

Input-output areas for card reading, card punching,
and printing are fixed for any specific 1004 system;
these areas are part of the 961-character core
memory and can be used as working storage when
not required for input-output purposes. Instructions
are wired into a plughoard — not held in working
storage as in all stored-program digital computers.

No parity checking, or any other form of redundancy
checking, is performed upon data transferred into
or out of core storage.

Availability

10041: ...........3 months
100411: . ....... . . 6 months

1004 0L: & o wih v v aw 6 months.
First Delivery

10041: . .oiinenns January, 1963.
100415 . ooewee s June, 1964,

1004 IIL: . .........dJuly, 1964.

©1964 Averbach Corporation and Info, Inc.

.16

.21

.22

.221

.23

.24

.241
.242
.243

.244
.245

.27

.28

.29

.292

Reserved Storage

Number of
Purpose - Locations Locks
Index registers: none.
Arithmetic
registers: none.
Logic registers: none,
1/0 control —
Card read area: 80, 90, or 160 char* none.
Card punch area: 80, 90, or 160 char* none.
Printer area: 132 char* none.

*Areas or portions of areas not used for I/0 can
be made available for working storage.

PHYSICAL FORM

Storage Medium: .. .. magnetic core.

Physical Dimensions

Magnetic core storage
Array size:. . ... .. 31 by 31 by 6 bits.

Storage Phenomenon: . direction of magnetization.

Recording Permanence

Data erasable by

Program: . ....... yes.
Data regenerated
constantly: ....... no.
Data volatile:. . ... .. no.
Data permanent:. . ... no

Storage changeable: . .

Interleaving Levels: . . no interleaving.

Access Technique: . . . coincident current.

Potential Transfer Rates

Peak data rates
Cycling rates -

10041: .. .00 v e 125,000 cps.
1004 If and ITT: . . . . 154,000 cps.
Unit of data: ...... character

Conversion factor: . . 6 bits/character.
Data rate -
10041 ........ 125,000 char/sec.
1004 II and IT: . . . . 154,000 char/sec.

8/64
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UNIVAC 1004

B 041.

.3  DATA CAPACITY: ... 961 characters (one core
: storage module) per
UNIVAC 1004 system.

.4 CONTROLLER: .....no separate controller

required.
.5 ACCESS TIMING
.51 Arrangement of
Heads: ..... .....1access device per system.

.52 Simultaneous
Operations: .. .....none.
.53 Access Time Parameters and Variations

.531 For uniform access
Cycle time -
10041: .........8.0usec.
1004 II and III: . . . . 6.5 usec.
For data unit of:. . . . 1 character.

8/64 il

UERBACH
.

CHANGEABLE

STORAGE: .......no.

PERFORMANCE

Transfer Load Size: . . 1 to N characters, limited
only by capacity of core
storage.

Effective Transfer Rate (With Self)

1004I: ..........62,400 char/sec.
1004 ITand O . . . . .. 76,700 char/sec.

ERRORS, CHECKS,

AND ACTION: ... ..no error checking is
provided on core storage
operations.
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Central Processor

CENTRAL PROCESSOR

§ 051. .12 Description (Contd.)
.1 GENERAL lations between the XS-3 code and the 90-column

code automatically.
.11 Identity: ..........UNIVAC 1004 Processing

Section: The "processing steps' that constitute a UNIVAC
1004 I. 1004 program are wired into a plughoard, not held
1004 II. in core storage. A maximum of 62 steps can be
1004 III. directly wired into the standard plugboard. Model
A processors are able to use only 31 of these steps,
.12 Description Model B processors can use 47 steps, and Model C

processors can use all 62 steps.
The UNIVAC 1004 processor is an externally-

programmed computer that works with variable- There are 21 different versions of the 1004 proces-
length fields. All processing is performed on a sor, with varying plugboard capacities, core stor-
character-by-character basis. The 1004 has age speeds, and input-output capabilities. All 21
decimal addition, subtraction, and comparison versions are listed in the Price Data section, Page
facilities, and powerful editing features that include 775:221.100. The following designations are used
character insertion, zero suppression, and check to distinguish between the various versions.
protection. Functions such as multiplication,

division, code translation, and table look-up can © Models I, II, and III

be accomplished through the use of simple wired

subroutines. These indicate the memory cycle time, and the

ability to use one or two magnetic tape drives.
The UNIVAC 1004 I Card Processor was first de-

livered in January 1963. It has 961 character posi- Model I processors have a cycle time of 8.0
tions of core storage with a cycle time of 8 micro- microseconds, and cannot use magnetic tapes.
seconds per character, and can accommodate

punched card, printer, and paper tape input-output Model II processors have a cycle time of 6.5
equipment and data communication terminals, but microseconds, and cannot use magnetic tapes.

not magnetic tape.
Model III processors have a cycle time of 6.5

The 1004 II and III processors, announced in March microseconds, and can use magnetic tapes.
1964, have 961 character positions of core storage

with a cycle time of 6.5 microseconds per char- © A, B, and C versions

acter — 23% faster than the 1004 I. The 1004 II

has the same input-output capabilities as the 1004 I, This designation indicates how much of the plug-
while the 1004 III can control one or two magnetic board has been activated. All models use the
tape units in addition to the other facilities. same size plugboard, but in some models some

parts of it are not functional.
Typical processing times for 5-digit operands on
the three 1004 models are as follows: A versions have one-half of the plughoard
activated (31 steps).

1004 I 1004 II and III
B versions have approximately three-quarters
Addition: 112 usec 91 usec of the plugboard activated (47 steps).
Multiplication
(subroutine): 3,800 usec 3,100 pusec C versions have the entire plugboard activated
Division (subroutine): 7,100 usec 6,000 psec (62 steps).
The 1004 processor is able to handle two numeric ® 80-column, 90-column, and 07 or 80/90 versions.
machine codes — either the 80-column XS-3 code
or the 90-column card code. The arithmetic cir- Where a system uses one type of card exclusively,
cuits can use either code, as specified by plugboard it is called an 80-column system or a 90-column
wiring. The 90-column card code is already a 6- system. Where both types of cardsareused, itis
bit code, so no translation is required for 90-column called an 80/90 system and designated by an 07
systems. The 80-column code is a 12-bit code, and after the actual model number (e.g., the 1004 I-
automatic translation is performed when 80-column 07). In these 80/90 systems, the full 62-step
cards are read or punched. Letters are regarded plugboard is always activated.
as bit patterns only, so a number of different codes
can be used provided that the printer can be made The following section briefly explains the main con-
to recognize the correct characters. An optional cepts of external programming as practiced on the
feature — Code Conversion — performs trans- UNIVAC 1004. This is followed by a description of

©1964 Auerbach Corporation and Info, Inc. 8/64
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UNIVAC 1004

8 051.

.12 Description (Contd.)

. 121

8/64

the major facilities of the processor plugboard,
which can be read independently. A diagram of the
complete plughoard is shown in the Instruction List
section, on page 770:121, 102.

Programming the 1004

The UNIVAC 1004 uses two-address instructions
called ""processing steps.'" The programmer speci-
fies these by using wires to physically interconnect
hubs on the processor plugboard. He may, for ex-
ample, connect the hub for the function code of Step
Number 3 to the hub representing Addition, the hub
for Operand 1 of the same step to core storage ad-
dress 213*, and the hub for Operand 2 to address
545, as illustrated in Figure 1. These actions
would be equivalent to writing the machine-code in-
struction ""Add 213, 545" for an internally-
programmed computer. When a plugboard is used,
the processor does not need to interpret the mean-
ing of each instruction by means of a network of
logical AND and OR gates. Instead, an electrical
pulse is sent to the hubs which represent the pro-
gram step and is picked up again from the hubs
representing the correct function and operands,
having passed along the wires which were inserted
by the programmer when he "wired" the plugboard.

* The UNIVAC 1004 actually uses a more complex
form of addressing, which is described in para-
graph (f) of the next section. This form is used
to simplify the illustrations in this section.

.121 Programming the 1004 (Contd.)

The basic instruction format is two-address, but
some function codes do not use any operands. These
include the input-output commands Read, Print,
Punch, etc., which use fixed input-output areas so
that the simple commands themselves are sufficient.
An operation that requires no operand addresses can
be specified at the same time as one of the two-
address instructions. The programmer simply
wires the plugboard so that when the particular step
is "pulsed,'" the pulse is conducted to a hub for the
appropriate operation. This pulse is picked up in-
ternally, and the operation is performed in parallel
with the two-address instruction. Figure 2 shows
how a Card Read operation can be wired on the same
step as an Add operation.

The function codes that use the two-address format
are Add, Subtract, Transfer, and Compare; all are
variable-length operations. Editing is performed
during Transfer operations. The result of a Com-
pare operation is to set a physical relay (called a
"comparator') to one of three conditions, usually
corresponding to positive, negative, or zero. Other
interpretations of these three positions are possible,
depending upon the specific type of comparison which
was performed (e.g., greater, less than, or equal
results for a direct comparison, or identical or not
identical results for an alphanumeric operation).
Figure 3 shows the plugboard wiring for a typical
Compare operation.

The setting of a comparator can be used to change
the order of computation or the choice of operands,
depending upon the program requirements. Operand

PROCESSES

READ PUNCH

©)

Connecting wire joining two

STEP NO. 1 2
PROCESS O O
OPERAND 1 O @)
OPERAND 2 O O

t ADDRESS

215
©) O

hubs, specifying the opera-
tion ""Add"

Empty hubs

Connecting wires setting
Operand 1 address at 213
and Operand 2 address at
545

216

| ©
543 544 545 546 547
8 8 iE

Figure 1: Partial view of a simplified plugboard showing electrical
hubs for various program steps, addresses, and processes.
Step 3 is shown wired for '"Add the contents of 213 to the

contents of 545."
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PROCESSES

STEP NO.

PROCESS

OPERAND 1

OPERAND 2

o0 00 OO~

PUNCH
©)

READ

Double hubs enable more
than one connection to be
wired to one point

00O OO0 OO

\—

TFigure 2: Partial view of a simplified plugboard showing double elec-
trical hubs being used to specify an input operation without

the use of an additional program step.

Step 3 is shown

wired to both an Add operation and a Card Read operation.

PROCESSES

STEP NO.
PROCESS

OPERAND 1

OPERAND 2

PUNCH
@)

READ
O

o—-0/00 OOw

FIGURE 3:

COMP TEST -
1. @) O
2. O O O
3. O O O
S —————— ]
ADDRESS 212 213 214 215 216 217 218 219
O O @] O O O O
543 544 545 546 547 548 549 550
@] O @) @) @] @) O

Partial view of a simplified plugboard showing the setting
of a switch based upon the result of a comparison. Step 1
performs a comparison of the operands stored in locations
212 and 543 and sets Comparator 1 accordingly.
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selection is performed by connecting the plugboard
hub representing each of the possible conditions to
the operand which is wanted under that condition. At
the same time, an input hub to the comparator is
used as the operand address of the instruction step.
Then, when the electrical pulse is sent to the hubs
for that particular instruction step, it will be picked
up internally only at the operand position which
corresponds to the current setting of the compara-
tor. Figure 4 shows how a comparator setting can
be used to select an operand in this manner.

Processing in the UNIVAC 1004 is performed in a
serial, character-by-character manner. Operands
can, therefore, be of any desired length. This
capability is frequently utilized during the setting up
of a plugboard program to make one cperation per-
form a number of functional actions upon contiguous
data fields. The most common case is where there
are a number of sums to be generated. If these are

.121 Programming the 1004 (Contd. )

stored next to each other, all can be generated by a
single instruction. For instance, if 1 is to be added
to 5034, $5.67 to $10,389.00, and 28 to 30, the
whole job can be done by a single instruction adding
000 001 000 000 567 000 028 to 005 034 001 038 900
000 030. By using the appropriate field length — in
this case 21 digits — all the additions are performed
in the same step; the processor simply works its
way through the field in character-by-character
fashion.

A further use of the plugboard for control purposes
can occur while the character-by-character opera-
tion is taking place. After each character is proc-
essed and immediately before it is stored, an elec-
trical pulse is sent ("emitted") to the plugboard hubs
which represent its storage position. If its address
position is not wired, then the character is storedin
the normal way. However, if wires are connected to
the appropriate hubs on the plugboard, electrical
circuits are completed which can modify the store
command so that some desired action can be taken
at the same time.

PROCESSES

READ PUNCH

STEP NO.
PROCESS

OPERAND 2

i
OPERAND 1 g
:

ADDRESS

FIGURE 4:

216 217 218

O ©)

©)

Partial view of a simplified plugboard showing the use of

a switch to select an operand. Step 2 adds the contents
of location 216 to one of three different locations, depending
upon the present setting of Comparator 1.

8/64

MMM

AUERBACH
3



CENTRAL PROCESSOR 770:051.1212

8§ 051. .121 Programming the 1004 (Contd.)

.121 Programming the 1004 (Contd.)

There are two main ways in which these store com-
mands can be modified. In some cases, the opera-
tion itself may be changed. This provides the ability
to insert characters, zero-suppress fields to be used
for output purposes, delete characters, etc. In
zero-suppression, for example, the plughoard ad-
dresses of the first and last characters of a field to
be zero-suppressed are wired to the hubs "Start
Zero-suppression' and "End Zero-suppression."
Then, when the starting address is reached during a
transfer, the store operation is modified to replace
any leading zeros with space codes. Storing, with
zero-suppression in operation, will continue until an
address is reached which, when pulsed, allows the
pulse to flow into the hub marked "End Zero-
suppression. "

Other cases where the store operation itself is mod-
ified mainly involve editing. Asterisks can be in-
serted instead of blanks for check protection
purposes. Other characters, such as spaces, dol-
lar signs, decimal points, commas, or zeros, can
be inserted into a field; the character which would
normally have been stored in that particular location
is held back and stored in the next location.

The other way in which a store command can be
modified brings the bit pattern of the character be-
ing stored directly to some hubs on the plugboard.
This can be done by emitting a pulse for each "one"
bit in the pattern from a set of hubs representing
the six bit positions of the character being stored. *
These pulses can be used to change the paths of
some of the electrical connections, allowing
changes to be made in the program sequence or in
the choice of operands simply because some partic-
ular character has been stored in a specific loca-
tion, and without any action of the program steps.

The programmer wires the board so that when elec-
trical pulses representing the character being
stored are emitted from the hubs, a pulse will pass
thkrough if, and only if, the desired character is
being stored. Then the presence or absence of the
pulse can be used to govern a two-way switch that
is similar in other ways to the three-way compara-
tors mentioned above. These two-way switches,
called "selectors,' can later be used by the pro-
grammer to route the program according to his
needs.

For instance, suppose that the first column of a
card is a control column, with different punchings
to represent an issue note, a receipt, or some
other type of transaction. Then by properly wiring
core storage position 1 (which is the first column
position of the standard card input area), the stor-
age of the control character into this location will
automatically cause the changes which the program-
mer desires in the various wired networks. No
change in the program itself is needed — the source
of control here is the actual data being stored.

* The UNIVAC 1004, in fact, has two hubs for each
of the six bit positions. One is pulsed if the cor-
responding bit is a "one," and the other if it is a
""zero."

©1964 Auerbach Corporation and Info, Inc.
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A plugboard program, therefore, has two independ-
ent, complementary portions: a sequential portion
much like ordinary internally-stored programs, and
another portion which is sensitive to the data and
environment factors. The power of plugboard-
programmed systems like the UNIVAC 1004 is often
restricted mainly by the physical configuration of
the plugboard and the ability of the programmer to
get the wires into position, rather than by the
logical limitations of the instruction facilities.

The 1004 Plugboard

The UNIVAC 1004 plugboard is a large one, having
a maximum size of 80 by 64 hubs. Not all of these
hubs are activated in all options. The plugboard's
main components are:

(a) Program Steps

There are 31 steps in the basic system (Model
A); 47 or 62 steps are available in Model B or
C, respectively. Each program step has six
hubs that can be connected to operands, proc-
esses, and other facilities.

Operations

© Addition and subtraction: Available in both
algebraic and absolute form. No multiplica-
tion or division facilities are directly avail-
able; the standard multiply and divide sub-
routines require four and seven steps,
respectively.

O Transfers: Transfers of any length can be
programmed. Editing can be done during
transfers. Facilities include the insertion
and deletion of characters, zero suppres-
sion and replacement with either spaces or
asterisks, optional deletion of zero balances,
bit superimposition, and specialized treat-
ments of signs and zone bits.

O Input/Output Operations: Card Read, Card
Punch, Print, Printer Space (under control
of a two-level paper tape loop), Magnetic
Tape Read, Write, Write and Check, Back-
space, and Rewind operations are available,
as well as special operations for other
peripheral devices.

Some of these operations can overlap other
input/output operations; details are given in
the Simultaneous Operations section
(770:111).

(¢) Other Facilities

A number of other hubs are used to control
various modes of operation. These include the
types of editing available, overflow and sentinel
tests, printer control signals, and specific
character generators for C, D, G, R, T, $,

*, -, +, period, and comma. Bit generators
can be used to create other desired characters.
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(d) Switches

These are two or three-way switches which
are set by the program, by data, or by the
operator. The switches are used as the vari-
able connectors in the networks which control
the program. The full plugboard has ten 3-
way comparators, sixty 2-way general purpose
selectors, each with four sets of switches;
twenty 2-way program selects; and four 2-way
holds reflecting the setting of console switches.

(e) Auxiliary Hardware

To set up the switching networks needed for

the program, a large number of auxiliary con-
nectors are needed. Sometimes it is neces-
sary to bring a number of paths together. For
this purpose a connector is used. The UNIVAC
1004 plugboard has 102 such connectors,
mostly consisting of 8 hubs connected to 2 hubs.
Sometimes, on the otlier hand, a single pulse
must be sent along a number of paths. For
this purpose, "distributors' are used, and the
full plugboard has 160 of these.

(f) Store Address Hubs

There are two complete sets of ""store address"
hubs on the plughoard. One set is used for
Operand 1 references and the other set for
Operand 2 references. The core memory is
considered as a 31-row by 31-column matrix
holding 961 alphanumeric characters in all. To
wire the address of a particular location, both
the row number and the column number of the
location must be connected to the Operand hubs
of the program step concerned. To indicate a
field, the addresses of both its first and last
character positions must be wired.

Further control is provided by 80 "address
combines." These usually emit a pulse if the
following conditions are simultaneously sat-
isfied: (1) the presence of a specific pulse
coming from the storage address being used
and the data to be stored during an operation,
and (2) the absence of an inhibiting pulse from
anywhere else on the board. The address
combines are often used to restrict some
special function (such as editing) so that it
will occur only when the data is moved by one
particular program step.

il

. 123 Optional Features

.13

.14

.|l|"uum!"b.
UERBAC l'i

Code Image: Permits two characters in the 6-bit
XS-3 code to be read from or punched into each
column of a standard 80-column card by suspending
the automatic translation between the usual Holleritk
card code and the XS-3 internal code. This doubles
the effective data capacity of an 80-column cardto 160
characters. The Code Image feature is available in
two forms: for card reading only or for both read-
ing and punching.

Code Conversion: Allows automatic translation be-
tween the XS-3 (80-column card) code and the 90-
column card code. It is available only with proces-
sors which have a 62-step plughoard, and prevents
the installation of a Data Line Terminal in the
processor. When Code Conversion is installed, the
printer can print from either of the two internal
codes, as selected by program, and the card
readers can read either type of card. Any card
punches connected to the system are restricted to
being either 80-column or 90-column punches, but
either type of punch can be connected and serviced
by a computer with the Code Conversion feature.

In an installation which has both types of punch
available, changing over from one punch to the
other is a manual operation which takes two or
three minutes.

Translate Feature: Allows automatic conversion
between any two six-bit codes. (A five-bit code, or
any code with less than six bits, can be regarded

as a six-bit code.) The translation process uses a
table stored in memory containing the 64 characters
of the code to be used. These character codes are
stored in addresses based on the binary patterns of
the 64 characters of the code they are to replace.
Where translation is to take place in both directions,
or where more than one code is to be translated,
additional 64-character tables are required.

Card Processor Expansion Kits: The UNIVAC 1004
is capable of field conversion either by increasing
the capacity of the plugboard beyond its basic size
of 31 steps or by converting a 1004 I into a 1004 II
or III. The Card Processor Expansion Kits are de-
signed to increase the plugboard from either 31
steps (an A model) to 47 steps (a B model) or from
the 47-step B model to a full 62-step C model. A,
B, and C model processors are available for either
80-column or 90-column cards, and for 1004 I, II,
or III processors.

Availability

1004 1: .. .. . ... ...3 months.
1004 IL:. & v o v v oo e 6 months.
1004 MI: . o v v v v e e v 6 months.
First Delivery

1004 I1: . ... v v v v on January, 1963.
1004 II:. . . . . . +. ... June, 1964.
1004 I01: . .. .0 0o w W July, 1964.
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§ 051.
.2 PROCESSING FACILITIES

.21 Operations and Operands

Operation and

Provision  Between And Size
. 215 Code translation: automatic internal XS-3  80-column card 1 to 80
code code columns.
automatic* XS-3 code 90-column card 1to N
code characters.
automatic* any 6-hit any 6-bit l1toN
code code characters.
* With optional equipment.
. 216 Radix conversion:. . . . none. . 231 Basic instruction
structure:. . ... ... plugboard wiring defines
Provision Size process to be performed
and 2 operands. The oper-
. 217 Edit format — ands are chosen at execu-
Alter size: automatic tion time. and the choice
Suppress zero: automatic may be conditional upon
Round off: none. 1t the setting of various
. . o N .
Insert point: automatic characters switches.
Insert spaces: automatic : . 232 Instruction layout: ... wired in "steps' on plug-
Insert CDGRT. , board; each step contains
$*r—+ automatic the following hubs:
Float $: none.
Protection: automatic o Process
. 218 Table look-up:. .. ... subroutine.
E Operand 1
.22 Special Cases of Operands
. g Operand 2
. 221 Negative numbers —
80-column systems: . Z?jr}e.?it in least significant o Step Sequence Change
igit. .
90-column systems: . zero bit in least significant -233 Instruction parts
digit. Name Purpose
.222 Zero:. .o i il . 2 forms: +0 and -0. -
.223 Operand size deter- Process:. . ... e operatl.on .tq be perfor_med.
mination: . ....... location of least and most Operands 1 and 2:. . . most &gmﬁganF !ocatlon
L e s . and least significant loca-
significant digits is speci- X s
fied in each operand tion of e’zach data field to
address. he operated upon.
Step Sequence
.23 Instruction Formats (See Description, Paragraph Change: . ....... used to initiate changes in

Variation Provision Radix Size
. 211 TFixed point —
Add-subtract: automatic decimal 1 to N char.
Multiply: subroutine decimal 1 to N char.
Divide: subroutine decimal 1 to N char.
. 212 Floating point: none.
. 213 Boolecan —
AND: none.
Inclusive OR: automatic binary 1 to N char.
. 214 Comparison —
Numbers: automatic 1 to N char.
Absolute: automatic 1 to N char.
Letters: automatic 1 to N char.
Mixed: automatic 1 to N char.

Collating sequence:

Only numeric data is regarded as having a collating
sequence, which is 0 through 9. Letters and
special characters are regarded as ""patterns"
which, when compared, can only be found "identi-
cal" or ''not identical."

Where there is a direct relationship between the
binary magnitudes of the codes assigned to the

various alphabetic characters (as in 80-column
card systems), then a routine can be written which
effectively provides alphanumeric comparisons.
Where such a direct relationship does not exist (as
in the 90-column systems), then such a routine will
not work.

.12, for complete description)

©1964 Averbach Corporation and Info, Inc.
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B 051. .3 SEQUENCE CONTROL IFEATURES
.234 Basic address struc- .31 Instruction Sequencing: sequencing is either:
ture: ... ... 2-address steps; operands (1) indicated by plugboard
are addressed by row and wiring; or
column numbers of their (2) implied (i.e., next
most significant and least higher numbered step)
significant locations (e.g., if not wired.
R1C2-R1C9 indicates field
begins at row 1, column 2 .32 Look-Ahead: . ... ... none.
and ends at row 1, column
9). .33 Interruption: . ... . none
.235 Literals: ......... one character, for compari-
sons and tests only. .34 Multi-running:. .. ... none
. 236 Directly addressed
operands: . .. ..... 1 to 961 characters, in core | .35 Multi-sequencing:. . none.
storage.
.237 Address indexing:. . . . none. .4 PROCESSOR SPEEDS
. 238 Indirect addressing: . . none.
. 239 Stepping:. ..... . . . .None. .41 Instruction Times in Microseconds
.24 Special Processor D = operand length in decimal digits.
Storage: .. ....... none C = operand length in characters.
1004 1 1004 II and IIT
.411 TFixed point —
Add-subtract: 32 + 16D 26 + 13D
Multiply: Subroutine Subroutine.
Divide: Subroutine Subroutine.
.413 Additional allowance
for unlike signs: 16D 13D
.414 Control —
Compare: 40 + 16C 32.5 + 13C
Branch: no additional no additional
time time.
.415 Counter control: none none.
. 416 Edit: 32 + 16E + 16S 26 + 13E + 138
where E = number of characters
in edited field;
S = number of fields with
specialized treatment
(zero-suppress,
superimpose, etc.)
.42 Processor Pcrformance in Microseconds
1004 1 1004 11
.421 TFor random addressecs
c=a+b: 64 + 32D 52 + 26D
b=a+ b: 32 + 16D 26 + 13D
Sum N items: (32 -+ 16D)N (26 + 13D)N
c = ab: 2,000t08,000* 1,800 to06,500%*
c=a/b: 3,000 to 16,000* 2,700 to 14,000*
.422 Tor arrays of data: *x *k
.423 Branch based on
comparison: Hk ok
* These multiplication and division times are
based on 4- to 8-digit operands and will vary
depending upon data values, choice of subroutincs,
ete.
** No performance times are listed for items
.422 and . 423 because the standard methods
for computing these times are not suitable
for the plugboard-programmed 1004.
l
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8 051.
.424 Switching —
Unchecked: no additional = no additional
time time.
Checked: no additional = no additional
time time.
List search
. (N items): 120N 97.5N
.425 Format control, per
character —
Unpack: 17.6 14.3
Compose: 20.3 16.4
.426 Table look up, per
comparison —
For a match: 120 97.5
For least or
greatest: 176 136.5
For interpolation
point: 120 97.5
.428 Moving: 32+ 16C 26 + 13C
.5 ERRORS, CHECKS, AND ACTION
Check or
Error Interlock Action
Overflow: check set program-
testable switch.
Underflow: none.
Zero divisor: software as programmed.
check
Invalid data: none.
Missing operation: check processor stalls.
Arithmetic error: none.
Invalid address: check processor stalls.
Receipt of data: none.
Dispatch of data: none.
©1964 Auverbach Corporation and Info, Inc. 8/64
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.1

.11

.12

STANDARD

EDP

REPORTS

CONSOLE

GENERAL

Identity: .. ........Display Panel.
Control Panel.
Test Switch Panel.

Description

The UNIVAC 1004 does not have a separate console.
A Control Panel and a Display Panel are mounted in
open view on the main frame, while a Test Switch
Panel is covered during normal running. There is
no provision for an operator's seat or for working
space; the system is normally controlled by a stand-
ing operator. See page 770:001.002 for an illustra-
tion of the UNIVAC 1004 Card Processor showing
its console control facilities.

The Control Panel handles initialization and similar
actions; the Test Switch Panel sets up the conditions
under which the system will operate (continuous
running or step-by-step, etc.); and the Display Panel
monitors the existing conditions during operation.
Further details of these three panels are presented
below.

Operator communication with the 1004 system is
more restricted than in most internally-programmed
computer systems; however, it is adequate for the
types of operation handled by the system. Use of

770:061.100

UNIVAC 1004

Console

Description (Contd. )

the Display Panel to isolate the particular points of
immediate interest to whoever is operating the
system — be it operator, programmer, or
engineer — allows operations to be conducted in a
simple and efficient manner.

Display Panel

The Display Panel is located on the upper front of
the Processor at the extreme right. This panel
contains some 280 indicator lights to portray dif-
ferent phases of the Processor's operation. The
design of the Display Panel is unusual and provides
a programmer with most of the necessary program
checkout facilities.

The internal panel housing the indicators contains
36 rows of eight indicators per row. The Display
Panel cover contains four horizontal slots in which
four rows of eight indications are visible at any one
time. The remaining 32 rows of indicators are
masked by this cover and are not visible. The set
of indicators displayed at any one time is termed a
"Display Mask." The inner panel housing the indi-
cators is positioned vertically by means of a knurled
wheel at the left of the panel. Each display mask is
lettered appropriately for simple reading. The
functions of the nine Display Masks are listed in
Table I.

TABLE I: FUNCTIONS OF THE DISPLAY MASKS

Mask No. Display Items Display Usage
1 displays bit or character generation, program analysis.
2 decoding chart for storage locations of program analysis.
operands.
3 displays contents of the Data Register and program analysis.
control conditions during Arithmetic or
Transfer steps.
4 indicates reason for Processor stoppage normal operation monitoring.
during continuous operation, and displays
1/0 operations.
5 and 6 indicate step just completed when the STOP program analysis.
indicator is lit during continuous operation.
7 indicates processes, transfers, and test program analysis.
results.
8 indicates the six Processor cycles and program analysis.
Program Select Power.
9 indicates present comparator results. program analysis.

©1964 Averbach Corporation and Info, Inc.
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8 061. .12 Description (Contd. )

.12 Description (Contd.)
Test Switch Panel

Control Panel The Test Switch Panel is a covered section of the
console, located below the Central Control Panel.
The Control Panel consists of three sections. Con- R : .
B f th tch th :
trol Panels 1 and 2 are located on the left portion y means of the switches on this panel
of the Processor on either side of the printing e p Select Cont
section. They contain controls to turn the power rogram Select Control can be set.
on and off and to adjust the printer. The third ® The Step Count be adiust
section of the Control Panel is the Central Control sboi) ate poroggngtcaﬁa:tiiull‘;i escz et;)) start at,
Panel. This is located to the right of Control ’ '
Panel 2 and provides switches for altering, clear- ® The contents of a location in core storage can be
ing, starting, and stopping a program and for man- read.

ual card feeding.
® A character or bit pattern can be written into a
core storage location.

® One or more cards can be fed arbitrarily.

8/64 i
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+770:071.100

UNIVAC 1004
Input—Output
Card Readers

INPUT-OUTPUT: CARD READERS

§071.
.1 GENERAL
.11 Identity: ..........UNIVAC 1004 I Card
Reader.
UNIVAC 1004 II/III Card
Reader.
Model 0704 Auxiliary Card
Reader.
.12 Description

A card reader which can read either 80-column or
90-column cards is included as an integral part of
each 1004 processor. The reader operates at a
peak speed of 400 cards per minute in 1004 I sys-
tems and 615 cards per minute in 1004 II and III
systems. There is only one stacker on the reader,
so it is not possible to sort cards as part of the in-
put process.

In systems using 80-column cards, it is possible to
mix standard card punching with binary punching,
thus allowing a larger amount of data to be held on
a single card. Plugboard control can be used to
switch the type of translation as required, on a
column-by-column basis.

In a Model 07 processor, both 80-column and 90-
column translation logic is available, and 80-column
and 90-column cards can be read by the same reader
and intermixed if desired.

A second, optional reader is available, which is
functionally identical to the standard reader in the
1004 I processor except that it has three output
stackers so that limited sorting operations can be
performed on a card file during processing. The
optional reader also has a wait station after the
reading station to allow time for program selection
of the stackers.

All the readers are photoelectric and read a column
at a time. Error checking of the actual read opera-
tion is not provided; instead, UNIVAC relies on
checking that each of the photoelectric cells is oper-
ational before each card is read. The use of a wait
station before the actual read station is said to mini-
mize problems related to card positioning, card size
variation, and card friction.

Card reading can also be handled by the Card Read/
Punch units which are described in the next section
of this report (770:072. 100).

A major advantage of having two card readers on-
line with a 1004 system is that this enables two
separate card files to be processed together without
any need for collation or decollation of the cards.
Typically, a master inventory file and a daily trans-
action file could be processed together to produce
the necessary documentation from the printer.

Description

Card reading can be overlapped with printing and
card punching, but not with processing. When full
cards are being read, the maximum speed of the
1004 I and 1004 I/TI readers is 365 and 615 cards
per minute, respectively. This reading speed can
be maintained only if the amount of processing per
card is comparatively small — under five milli-
seconds. The card reading speed is proportionately
reduced as the amount of processing per card in-
creases. However, the time available for process-
ing at a specific speed can be increased when only
the first portion of the card image is needed. Card
reading is done on a column-by-column basis and
can be stopped at any particular position; but, once
it has been stopped, reading cannot be restarted on
the same card. The speed achieved is related to
the number of columns read. Details of this mode,
and other factors which differ among the eight dif-
ferent readers available for the 1004 system, are
presented in Table I.

Fixed input areas in the core store are used for
card read operations. The actual position of these
areas depends on the reader models involved. In
the case of 80-column readers, the size of the area
differs depending upon whether the cards are being
used normally (one character per column, which is
automatically translated into the internal 6-bit code
during the read operation) or whether column binary
cards are being read. Column binary cards use the
12 punch positions in each card column to hold two
6-bit characters. These are read into the core
memory untranslated, so a single card fills up to
160 character positions.

The operator uses Display Mask 4 during normal
running. This provides him with a display indica-
tion when the card reader requires attention —
loading, unloading, clearing card jams, etc. The
frequency of such attention depends on the opera-
tional speed, as well as on the size and number of
the hoppers. All the input hoppers can hold 1,000
cards, and the Auxiliary Card Reader has 3 output
hoppers which will handle 1,500 cards each. Selec-
tion of the output hoppers is accomplished by pro-
gramming. Under full reading speed conditions,
some attention by the operator will be needed at
least 3 times every 5 minutes.

Optional Features

Short Card Feeding: Allows the reader to feed and
read stub cards (51-column or 66-column cards in
the 80-column mode, 29-column cards in the 90-
column mode). The device consists of two inserts
for the input magazine and a filler for the card
stacker.

80/90-Column Read: Permits both 80-column and
90-column cards to be read by the same reader. A
62-step (Model C) processor is a prerequisite.
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770:071.120 UNIVAC 1004

8 071.
TABLE I: DETAILS OF THE CARD READERS FOR UNIVAC 1004 SYSTEMS
Add'l. Processing
Processing Time | Speed Decrease ng%g:g Crzl::gn
1004 | Reader Maximum Speed, Available at Max. per msec of 2
Model | Model cards/min. Speed, msec Added Processing | 80-column | 90-column*
I Std. 400 none 2 cards/min. 1.4 2.5
(365 when full
cards are read)

IIorHII| Std. 615 5.5 3 cards/min. 0.8 1.4
I, I, 0704 400 none 2 cards/min. 1.4 2.5
or III | Aux. (365 when full

Reader cards are read)

* A "column'" here consists of the upper and lower character positions in one column of a 90-column
card; e.g., character positions 1 and 46 are in the first card column, positions 2 and 47 are in the

second column, etc. It should be noted that a '"90-column" card actually contains only 45 vertical
columns, each of which normally holds two characters.
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INPUT-OUTPUT

B 072.

.1

.11

.12

GENERAL
Identity: ......... Card Punch, Models 2009
and 2011.
Read/Punch Units, Models
2009, 2011,
Description

No card punch is included as an integral part
of the 1004 processor, although the standard
card reader and printer are physically incor-
porated into the processor cabinet. An optional
punch unit operates at a maximum speed of 200
cards per minute, It is available either as a
simple punch or as a read/punch unit produced
by incorporating a read station in front of the
punch station.

There are two output stackers on the card punch
units — a normal stacker and an error stacker
for cards where some punch malfunction has
been detected. In the basic unit the program
cannot deflect a card into the second (error)
stacker, but an optional modification is available
which provides this facility.

In any specific system, either an 80-column or
a 90-column card punch model must be used. It
is not possible to use the same unit to punch both
80-column and 90-column cards.

The major advantage of having a punch within the
system is that updated card files can be maintained
automatically. A read/punch unit has the additional
advantages of being able to punch processor-gen-
erated results directly into each transaction card
or serve as a second card reader.. This allows

two separate files to be processed together with-
out any need for collation or decollation of cards.

Card punching and/or reading, once initiated, can
be overlapped with any other input-output operation
or with processing. Punching is a row-by-row
operation, and there is no limit on the number of
holes which can be punched into a single card.

Fixed output areas are used for punching. The
actual position of these areas in core storage

770:072.100

UNIVAC 1004
Input—Output
Card Punches

: CARD PUNCHES

.12 Description (Contd.)

depends upon the punch models involved and, in
the case of 80-column cards, on whether column
binary punching is being done. Column binary
cards use the 12 punch positions in each column
to hold two 6-bit characters, thus doubling the
potential data capacity of the card.

The operator uses Display Mask 4 during normal
running. This provides him with a display indica-
tion when the equipment requires attention — card
loading or unloading, forced stalls, or other con- -
tingencies. The frequency with which such atten-
tion will be needed depends on the operational
speeds as well as the 1, 000-card capacity of the
input hopper and the 1, 000-card capacity of the
main output stacker. Under full speed operation,
some attention will have to be given at least 2 times
every 5 minutes.

A weighted hole count check is performed after
each punch operation. This provides protection
against any single punching error, or against
compensating errors provided that they do not
occur in the same row. If an error is found, the
card is diverted into an error stacker which can
hold up to 1,000 cards. At the same time, the
processor can optionally be stalled.

Optional Features.

@ Card Punch Selective Stacker: Allows the
program to divert a card into the second
(error) stacker.

® Scored Card Feature: Allows scored cards
to be punched on the card punches.

® Card Read/Punch Feature: Adds a read
station in front of the punch station. Cards
can be read only, punched only, or both read
and punched. This feature is available for
both 80-column and 90-column punches.

©  Code Image: Allows cards to be punched,
either wholly or in part, inthe internal machine
code rather than the conventional card code.
This feature applies only to 80-column card
punches, and provides a theoretical maximum
data capacity of 160 characters per card.
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770:074.100

UNIVAC 1004
Input—Qutput
Paper Tape Equipment

INPUT-OUTPUT: PAPER TAPE EQUIPMENT

8 074.
.1 GENERAL
.11 Identity: ......... Paper Tape Reader,
Model 0902.
Paper Tape Punch,
Model F 0606.
.12  Description

The Model 0902 Paper Tape Reader operates at
400 characters per second, and the Model F 0606
Paper Tape Punch punches at 110 characters per
second. One reader and/or one punch can be
connected to any UNIVAC 1004 in addition to any
other peripheral equipment. Field connection of
the paper tape units is possible.

Paper tape with 5, 6, 7, or 8 tracks can be read
and punched; the different tape widths involved are
handled by a manual adjustment. Because the
basic character code of the UNIVAC 1004 has six
bits, special arrangements are needed for 7- or
8-track tape. This is handled in one of two ways,
depending on whether or not there are more than
six data bits in the paper tape character:

® If there are more than six data bits, each
character is split into two portions, one
consisting of six bits, and the other con-
sisting of the remaining one or two bits.
These are stored in contiguous character
positions in the core storage, two UNIVAC
1004 character positions being allocated for
each paper tape character.

@ If there are only six data bits, the additional
bits are stripped off during input or generated
during output, and the six data bits are stored
in a single core position.

The second situation occurs when, as in most
current paper tape codes, the additional tracks

are used for such purposes as parity checks and
control functions (e.g., for an "end-of-line"
indication). Odd parity can be checked by the
hardware during input and generated during output.
Even parity checking and generation is available by

Description (Contd.)

special request. The presence of a control charac-
ter can be used to generdte a pulse from the
appropriate plugboard hub during input, and can

be similarly created by such a pulse during output.

The position of the various tracks on the paper
tape (data tracks 1 through 6, the parity track,
the control track, etc.) is important, because,
while they can be rearranged to suit the in-
stallation, this rearrangement is fixed before
the installation takes place, and cannot be varied
to suit a particular program or a particular tape
source. These track positions are rearranged
before the data enters or leaves the computer.
This facility provides flexibility in dealing with
certain paper tape codes which might otherwise
require more complex internal processing.

Special translation routines exist for the Flexo-
writer paper tape code and a version of the
ASCII code.

Data blocks of up to 960 internal characters (480
tape characters if two internal characters are
being used to store one tape character) can be
handled in a single paper tape input or output in-
struction. Reading can overlap printing, but not
card reading (some of the circuits are shared)

or processing. Paper tape punching can overlap
printing or processing, but not card punching. A
photoelectric system is used for the reading
operation, while punching is handled by a conven-
tional die punch system. Chadless tape (where
the holes are not fully punched) is not acceptable
to this equipment. In both the reader and the
punch, the operation is character-by-character,
and the equipment is able to stop between charac-
ters.

The F 0606 Paper Tape Punch is the familiar
Teletype BRPE unit. Physically, the paper tape
equipment is of small size and is mounted on the
main frame of the 1004. The reader is mounted
on the side of the punched card reader, and the
punch on the side of the printer or card punch.
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UNIVAC 1004
Input—Output
Printer

INPUT-OUTPUT: PRINTERS

8 081.

.1

.11

.12

GENERAL

Identity: . .. ....... UNIVAC 1004 I Printer.
UNIVAC 1004 II/III Printer.

Description

A printer is included as an integral part of each
1004 processor. Its rated speed is 300 lines per
minute in the 1004 I and 600 lines per minute in
the later 1004 II and III systems. TIield conversion
of the original printers so that they work at the
faster rate is possible, and is part of the general
conversion of 1004 I systems to 1004 II or III sys-
tems.

The print line consists of 132 positions at 1/10th-
inch horizontal spacing and either 1/6th~ or 1/8th-
inch vertical spacing, at the operator's option.
Sixty-three printable characters are available on
the standard print drum, and the operational speeds
quoted above assume that all these are in use. If
fewer than 63 different characters are used, the
asynchronous operation of the printer permits in-
creased speeds, as shown in the accompanying
graphs.

Skipping speeds for all printers is 20 inches per
second, and the paper forms may be from 4 inches
to 22 inches wide. Format control is provided by
a three-column paper tape loop.

©1964 Averbach Corporation and Info, Inc.

.12

Description (Contd.)

The same printer model is used in both 80-column
and 90-column 1004 systems. The different codes
used in these systems for the various printable
characters are interpreted appropriately under con-
trol of the plugboard hub which indicates which code
is being used in the processor.

Printing can be overlapped with card reading or
card punching, but not with processing. Paper
movement, which takes place after the printing has
been completed, is handled as an off-line operation
and can be overlapped with computation.

The characters are stored on the print drum in the
order A through Z, followed by 0 through 9, and
then the characters - * . /, $+ (') = ;>:< [
21\ #@ % # and 7.

A fixed output area in core storage is used to hold
the data to be printed.

No error checks are made on the accuracy of the
actual printing.

Only one printer can be connected to a single
UNIVAC 1004 system.

The printer delivery and availability is the same as
that of the 1004 system itself; i.e., first deliveries
of the original 1004 I in January 1963, the 1004 II in
June 1964, and the 1004 II in July 1964. Availa-
bility is between 60 and 180 days, depending on the
processor model,
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8 081.
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UNIVAC 1004
Input—Output
Magnetic Tape

INPUT-OUTPUT: MAGNETIC TAPE

8 091.

.1

.11

.12

.13

.14

GENERAL
Identity: .. ........ Uniservo and Control,
Model 0857-00.
Uniservo (without Control),
Model 0857-02.
Description

A UNIVAC 1004 III Magnetic Tape System can have
one or two Model 0857 Uniservo magnetic tape units
with a maximum transfer rate of 33,664 characters
per second. Any 1004 system can be field-converted
into a 1004 III, and can subsequently accept either
magnetic tapes written by UNIVAC systems using
XS-3 coding or, with program translation, tapes
using other 6-bit coding systems such as the IBM
BCD code. Recording densities of 200, 556, or 800
characters per inch can be used and odd or even
parity is program-selectable. These Uniservo
magnetic tape units also have the same read-after-
write error checking as IBM 729 and 7330 magnetic
tape units, so properly recorded magnetic tapes
can be interchanged between the 1004 and computer
systems of the IBM 1400 and 7000 series.

Magnetic tape reading or writing can be overlapped
with printing or card reading, but not with internal
processing. The relatively high speed of the tape
units, compared to the mechanical speeds of the
reader and punch unit, makes it possible to runcard-
to-tape and tape-to-printer data transcription
operations in parallel.

Because a maximum of two tape servos can be con-
nected when file updating operations are in process,
it is normally not possible to avoid losing the rewind
time through tape swapping or similar means. The
rewind speed of 190 inches per second controls the
time lost through rewinds, and rewinding a 2,400~
foot reel takes under 3 minutes.

Data can be recorded in variable-length blocks
separated by a three—quarter inch interblock gap.
The input-output area in core storage can be any
length up to 961 characters. The programmed
operations for magnetic tape are Read Forward,
Write Forward, Backspace One Block, Transport
Select, and Data Ignore. The Data Ignore instruc-
tion allows tape blocks which are larger than the
core memory size to be read into the UNIVAC 1004,
This is done by reading part of the block, coasting
over the rest of the block, backspacing, coasting
over the first portion of the block and reading the
second portion, etc.

Availability: ..... . . 6 months.
First Delivery: . .. .. July, 1964.

.21
.211

.212

.213
.214

.22
.221

. 222
.223

.23

.24

.3
.31

.311
.312

.32
.321

.322
.324

.3256

PHYSICAL FORM

Drive Mechanism

Drive pastthe head:. . . pinch roller friction; cap-
stan drive,
Reservoirs -
Number:. . ... e 20
Form: .......... vacuum,
Capacity: ........ 1 foot of tape.

. electric motor.
. electric motor.

Feed drive:. ......
Take-up drive:. . ...

Sensing and Recording Systems

Recording system: .
magnetic write head.
Sensing system:. . ... magnetic read head.

Common system: , .. . no.

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

Use of station:...... erase

Stacks:. ..... .. .1
Heads/stack:. ...... 7.

Method of use:. ..... 1 row at a time.
Use of station:. ..... write
Stacks:........... 1.
Heads/stack:....... 7.

Method of use:. ..... 1 row at a time.
Use of station:. ... .. read.
Stacks:......... L1

Heads/stack:. ...... 7.

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

EXTERNAL STORAGE

Form of Storage

Medium:. ......... mylar tape.
Phenomenon:. . . ... . magnetization.

Positional Arrangement

Serialby: ......... 1 to 961 rows, at 200,
or 800 rows/inch,
Parallel by:. . . ..... 7 tracks.
Track use —
Data: . ...... ....6.
Redundancy check: . . 1.
Timing: ......... 0.
Control signals:. ... 0.
Unused: ......... 0.
Total:. . ......... 7.
Row use —
Data: ....... . ... all
Redundancy check: . . 1 per block.
Timing: .........0.
Control signals:. ... 0.
Unused: .........0.
Interblock gap:. . ... 0.75 inch.

©1964 Auerbach Corporation and Info, Inc.
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770:091.330 UNIVAC 1004

§ 091. .52  Input-Output Operations

.33 Coding:. . ......... any 6-bit data code; UNIVAC| .521 Input:............ read forward 1 block (with
XS-3 or IBM BCD codes select or data ignore).
are most commonly used. .522 Output:. .......... write forward 1 block.

: .523 Stepping:. . ........ backspace one block.

.34 Format Compatibility .524 Skipping:. . ........ none,

.525 Marking:. . ... .. ... none
Other device or system Code translation .526 Searching:......... none
Other UNIVAC sys-
tems using Uniservo .53 Code Translation:. . . . matched codes or program-
Immc, IvC, or VIC med translation.
tape units:. . ...... no translation required.
IBM or "IBM-com- )
patible" systems:. . . program translated, with .54 Format Control:. . ... none
optional special translate
feature. .55 Control Operations
-35  Physical Dimensions Disable: . .. ....... no.
.351 Overall width: . ..... 0.5 inch. geﬁuesft 1nte1;cupt: - - at end of tape only.
352 Length: 2,400 feet per reel clect format: . .. .. . no.
TUTE TR e e st : Select code:. . ...... no.
Rewind: . ......... yes
-4  CONTROLLER Unload:. . ......... no.
.41 Identity: ....... . . . controller is part of first .
Uni Model 857-00
a&ii?éotg 1%02 T ) .56 Testable Conditions
P .
rocessor Disabled: . ........ no.
.42 Connection to Syste Busy device: . ... ... no.
4 LHm Output lock:. .. .....no.
.421 On-line:.......... 1 controller per 1004 IIL Nearly exhausted:. . . . no.
.422 Off-line:...... ....none. Busy controller:. . . .. no.
End of medium marks: . yes.
.43 Connection to Device
.431 Devices per control- .6  PERFORMANCE
ler: .. .......... 1or2.

.432 Restrictions:. ...... one tape drive is included .61 Conditions: . . ...... performance varies with
w‘1t'h contrqller; one ad- recording density, as
ditional drive may be indicated below.
attached.

.44 Data Transfer Control .62 Speeds

.441 Sizeofload: ....... 1 to 961 characters. .621 Nominal or peak speed —

. 442 Input-output areas:. . . core storage. 200 char/inch:. . .. . 8,416 char/sec.

. 443 Input-output area 556 char/inch:. . . . . 23,396 char/sec.

ACCESS:. v v v v v v v each character. 800 char/inch:. . ... 33,664 char/sec.

. 444 Input-output area . . 622 Important parameters —

lockout: . ........none;but processor is inter- Tape speed:. . ..... 42. 08 inches/sec.
locked during tape reading Rewind speed: . . . . . 190 inches/sec.
or writing. Density: . ........ 200, 556, or 800 char/inch.

.445 Table control: ... ... none, Read start: . . ..... 9.5 msec.

.446 Synchronization:. .. .. automatic. Read stop:. . .. .... 10. 5 msec

Write start:. . .. ... 8.2 msec
.5 PROGRAM FACILITIES AVAILABLE Write stop: . ... ... 9.0 msec
Read start after back-
.51 Blocks space: ......... 12. 0 msec.
Backspace start after
.511 Size of block:. .. .... 1 to 961 characters. read: . ......... 12. 0 msec
.512 Block demarcation — Backspace start after
Input:. .......... interblock gap. write:, ... ... ... 7.2 msec.
Output:. . ... . ....least-significant and most- Backspace stop:. ... 10.5 msec.
significant addresses are Write check: . .. ... 7.0 msec.
wired on plugboard. Transport select:. . . 6. 0 msec.
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INPUT-QUTPUT: MAGNETIC TAPE

770:091.620

§ 091.
.62 Speeds (Contd.)

.623 Overhead —
Read:........... 20. 0 msec/block
e e e 17. 2 msec/block

.624 Effective speeds, in char/sec.

At 200 char/inch —

Reading:. . ...... 8,416N/(N + 168)

Writing: . ....... 8,416N/(N + 145)
At 556 char/inch —

Reading:. ....... 23, 396N/(N + 468)

Writing: .. ...... 23, 396 N/(N + 402)
At 800 char/inch —

Reading: . . . ..... 33, 664N/(N + 673)

Writing: . . ... ... 33, 664N/ (N + 579)

N = number of characters per block.
See also Graph 770:091. 900.

.63 Demands on System:. . processor is interlocked
except during stop or
transport select times and
during rewind operations.

.734

EXTERNAL FACILITIES

Loading and Unloading

Volumes handled: . . . . 2,400 feet per reel.
Replenishment time: . . 0.5 to 1. 0 minute; tape unit

needs to be stopped.
Optimum reloading

period:. ... ...... 11. 4 minutes.

ERRORS, CHECKS, AND ACTION

Check or
Error Interlock
Recording: read-after-
write parity
check
Reading: row and track
parity
Input area
overflow: check
Output block
size: not possible.
Invalid code: all codes are
valid.
Exhausted
medium: check
Imperfect
medium: read-after-

write parity
check

©1964 Auerbach Corporation and Info, Inc.

Action

pulse to plugboard.

pulse to plugboard.

pulse to plugboard.

pulse to plugboard.

data not recorded on
bad spot
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UNIVAC 1004

8 091.
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770:101.100

UNIVAC 1004
Input—Output
Data Line Terminals

INPUT-OUTPUT: DATA LINE TERMINALS

8 101,

.1 GENERAL

.11 Identity: .........Data Line Terminals,
Type 1 and Type 2.

.12 Description

Two types of Data Line Terminals arc available
for the UNIVAC 1004. Type 1 is suitable for
transmission at instantaneous rates of 300 to 350
characters per second to another UNIVAC 1004,
490, or 1107.

The Type 2 Data Line Terminal is suitable for
transmission at slightly lower instantaneous rates
(250 to 300 characters per sccond)to or from
another UNIVAC 1004 or a Digitronics Dial-O-
Verter Magnetic Tape Terniinal, The Dial-O-
Verter translates and records the transmitted
information on magnetic tape in UNIVAC or some
other 6-bit code. The magnetic tape it creates

is suitable for operation on almost any magnetic
tape computer system, including IBM 1400 and
7000 series computers. This type of communication
link can provide fast data {ransmission and con-
version capabilities between UNIVAC 1004 systems
and larger tape-oriented computer systems —
typically, the computers at a headquarters opera-
tional center.

Using either type of Data Line Terminal, the
practical rate is considerably less than the
instantaneous transmission rate. Before each
message is transmitted, it is necessary to con-
firm that the previous message was correctly
received. To do this, two "turn-arounds' must

be made between transmission and receiving.
Except in the case of full-duplex private wire lines,
each turn-around takes 150 milliseconds, so that

a minimum of 300 milliseconds is required between
successive messages. This reduces the effective
transmission rate to about 125 cards per minute
for a 1004 card processor. A tape processor may
be able to obtain operational speeds approaching
the instantaneous transmission speed, provided that
messages of some 500 characters per tape block
are pre-recorded on tape.

Bell System model 201A or 201B Data Sets, or
their equivalents, are required at each transmitting
and receiving location. Public telephone lines or
private voice-grade communication facilities can

be used. In an attended operation, connection is
first established by the sending operator telephoning
the receiving operator and ascertaining that the
distant equipment is ready for operation. Both
operators then switch their phones to data communi-
cation and lay the handsets aside. The receiving
operator starts his 1004, which initiates the actual
transmission of data.

The transmission follows a strict message format.
The six data bits in each character are transmitted
serially and are protected by an individual parity

©1964 Averbach Corporation and Info, Inc.
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Description (Contd.)

bit. A longitudinal parity check also protects the
entire message. If any character is found to have
wrong parity upon reception, transmission is
interrupted.

At the end of the message, the receiving computer
becomes the transmitting computer and advises
whether or not the message was received correctly.
If not, the message will be retransmitted automa-
tically. A count of the number of retransmissions
needed is kept, and if for any particular message
this number exceeds a program-provided para-
meter, the system halts transmission and stalls.
Display lights keep the operator informed about
repeated transmissions.

If the message is apparently received correctly,
but is not of the expected length, an indication
of this condition: is sent to the plughoard. The
action to be taken is then under program control.

In the case of transmission to a UNIVAC 490 sys-
tem, intervention by the 490 operator is not
necessary if the 490 system is operating in the
"unattended state." In this state, the presence

or absence of a ""burst tone,'" which the 1004
operator can hear on the phone connection, will
indicate whether the transmission can be accepted
by the 490 system. In all other ways, the operation
is identical with the operator-controlled 1004-to-
1004 transmission.

Operation with the Digitronics Dial-O-Verter follows
the same general pattern, except that during trans-
mission an eighth bit is transmitted with each
character. This is a synchronizing bit, used to
identify the character position on magnetic tape.

Table I summarizes the timing details for the
various types of Data Line Terminal operation.

Programming techniques used for data transmission
operations in UNIVAC 1004 systems are mainly re-
lated to two major possibilities for improved
performance. One of these is to use the
extensive editing capabilities of the computer to
reduce the amount of data that needs to be trans-
mitted. These editing facilities are described in
the Central Processor section (770:051).

The second technique is to program the transmission
to obtain the maximum amount of overlapping opera-
tion between messages. During this period, an
interlock is necessary while checks are made to
verify that the previous transmission was in order.
This time can be used for reading cards, processing,
or initiating punching operations, depending upon

the program requirements.

Data transmission cannot be overlapped with
processing, magnetic tape operations, card
reading, or printing. It can be overlapped with
card punching or paper tape punching.
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770:101.120 UNIVAC 1004

8 101.

.12 Description (Contd.)

TABLE I CHARACTERISTICS OF DATA COMMUNICATION SYSTEMS INVOLVING THE UNIVAC 1004

Data Line Data Set Normal Normal Transmission Inter- Message
Terminal Model Direct Indirect Rate Message Protection
Type Connections Connections (char/sec) Time (msec)

1 Bell 2014, over UNIVAC 1004 None 286 332 Character
dialed exchange UNIVAC 490 and Message
lines UNIVAC 1107 Parity

1 Bell 201B, over UNIVAC 1004 None 295 330 Character
private half- UNIVAC 490 and Message
duplex lines UNIVAC 1107 Parity

2 Bell 201A UNIVAC 1004 to most 250 340 Character

Dial-O-Verter computer and Message
systems Parity
via mag-
netic tape

2 Bell 201B, over UNIVAC 1004 to most 300 330 Character
private 2-wire Dial-O-Verter computer and Message
lines systems Parity

via mag-
netic
tape

2 Bell 201B, over UNIVAC 1004 to most 300 40 Character
private 4-wire computer and Message
lines systems Parity

via mag-
netic tape
i
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STANDARD

EDP

REPORTS.

UNIVAC 1004

Simultaneous Operations

SIMULTANEOUS OPERATIONS

8 111.

Processing in the UNIVAC 1004 can be fully overlapped by card punch, paper tape
punch, or card read/punch operations. The processor is interlocked during all other input-
output operations, with the exceptionof printer spacing and magnetic tape stop and rewind times.
Punching can occur simultaneously with any other input-output functions, Reading of cards or
paper tape can be overlapped with printing. The following rules and the chart on the next page
describe the UNIVAC 1004's capabilities for simultaneous operations.

RULES

®  When processing, magnetic tape input-output, or data
transmission is in process, only the card read/punch
or the paper tape punch can proceed.

® When processing, magnetic tape input or output, or data
transmission is not in process, a card or paper tape
reader, the printer, and a card or paper tape punch can
proceed.

e Processing, magnetic tape input-output, and data trans-
mission are all mutually exclusive.

e Paper spacing on the printer and rewinding of the mag-

netic tape units can proceed, once initiated, without
regard to other activities of the system.

©1964 Auverbach Corporation and Info, Inc. 8/64
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UNIVAC 1004

§ 111.

SIMULTANEOUS OPERATIONS WITH THE 1004 PROCESSOR

8/64

Start Time Data Transmission Stop Time
; Cycle Time g
Operation msec ’ Time, | Processor Time, | Processor Time, | Procesgor
msec Interlocked | msec | Interlocked msec | Interlocked

Card Reader, 165 0 - 165 yes 0 -
365/400 cpm

Card Reader, 93 0 - 93 yes 0 -
615 cpm

Auxiliary Card 165 0 - 165 yes 0 -
Reader, 400 cpm

Card Punch 300 40 no 240 no 20 no
200 cpm

Card Read/Punch, 300 40 no 240 no 20 no
200 cpm

Paper Tape Reader, 2.5 10 yes variable yes ? no
400 cps

Paper Tape Punch, 9.1 40 no variable no ? no
110 cps

Printer, 400 lpm 170 + 0 - 150 yes 20 + no

8LS 8LS
Printer, 600 lpm 100 + 0 - 80 yes 20 + no
8LS 8LS

Magnetic Tape — - 9.5 yes variable yes 10.5 no
read

Magnetic Tape — - 8.2 yes variable yes 9.0 no
write (8, 23, or
34 KC)

Data Line Terminal 3.3 0 - variable yes 0 -

LS = number of lines skipped between successive printed lines.

il
.|||"!mm|!||ll.
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EDP
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UNIVAC 1004
Instruction List

INSTRUCTION LIST

8 121.

There are three basic groups of machine operations for the UNIVAC 1004. Certain
allowable combinations of these operations can be executed in a single program step. The chart
below (Figure 1) shows the possible combinations. To use the chart, find the principal opera-
tion to be performed in the step in the Principal Operations column. Reading across the page,
any auxiliary operation marked with an X may be combined with the principal operation in any
one program step.

Each of the UNIVAC 1004 operations mentioned in Figure 1 is explained in detail on

the next page. Subsequent paragraphs describe some of the possible modifications, testable
conditions, etc. Tigure 2 is a diagram of the complete plughoard, or "connection panel."

FIGURE 1: ALLOWABLE COMBINATIONS OF UNIVAC 1004 MACHINE OPERATIONS

AUXILIARY OPERATION
GROUP 1 GROUP 1i GROUP 111
PRINCIP AL ARITHMETIC LOGICAL iNpUT-OUTPUTT
OPERATIONS e 568 R
ADD| ADD |SUBT |SUBT | SIGN | ol ppp | zp | 2051 ©r |5 a|gee | N | st [SP | SK | pr | gD | EX | PU
ALG| ABS |ALG | ABS |COMP eoninn) (-2) [(1-4) (H-C)
ADD. ALG. X X | X X X X X
ADD, ABS, X S - x [ x | x x| x| x
SUBT. ALG. X X | x| x| x| x]|x
SUBT. ABS. X o x| x x| x x|«
SIGN COMP. [ X1 | X1 | X1 | X1 B 1 X X X X X X )
COMP, X X X X X X
TRF. X2 | X2 | X X3 | X3 | X4 | X4 X X X X X X
D X X X3 | X3 | X4 | X4 X X X X X X
70§ X X3 | X3 | X4 | X4 X X X X X X
DOB X X X3 | X3 | X4 | X4 X X X X X X
g-A X X2 | X2 X X4 | X4 X X X X X X
g~ X X2 | X2 X X4 | X4 X X X X X X
IN X X2 | X2 X X3 | X3 X X X X X X
sl X X2 | X2 X X3 | X3 X X X X X X
SP (1-2) XL f XL | X1 | X1 | X5 | X5 X X2 | X2 X X3 | X3 | X4 | X4 X X X X X
SK (1-4) XL | XL | X1 | XI | X5 ] X5} X X2 | X2 X X3 | X3 | X4 | X4 X X X X X
PR XU | XL | XL P XL | X5 | X5] X X2 | X2 X X3 | X3 | X4 | X4 X X X X X
RD X1 | X1 | X1 | X1 X5 [ X5 | X X2 | X2 X X3 | X3 [ X4 | X4 X X X X X
EX XL} XL | XT | XL | X5 | X5 X X2 | X2 | X X3 | X3 | X4 | X4 X X X X X
PU (H-C) XL | XL | X | X1 | X5 | X5 ] X X2 | X2 | X X3 | X3 | X4 | X4 X X X X X
NO PRO. X X X X X X

NOTES: A. Only one operation with a like sub-number (1 through 5) can be performed on any one step.
B. Group | and Group II operations can not be combined on the same step. Groups | and 111, or Groups Il and Il are allowable combinations.

Reproduced from UNIVAC 1004 Card Processor, Publication UT 2543 REV. 1A, page 67.

t Other instructions are available for the various optional I/0 devices.
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770:121.101 UNIVAC 1004
8 121. Group III: Input-Output (Contd.)
UNIVAC 1004 OPERATIONS ® print (PR) — alerts printer to perform a Print
operation when an Execute order is given.
Group I: Arithmetic
® Read (RD) — alerts reader to perform a Read
® Add Algebraic (ADD ALG) — adds the algebraic operation when an Execute order is given.
values of two signed operands.
® fgxecute (EX) — causes reading and/or printing
® Add Absolute (ADD ABS) — adds the absolute operations previously alerted to be performed.
values of two operands.
® Ppunch Hold — punches without altering contents
® Subtract Algebraic (SUBT ALG) — subtracts the of the punch storage area.
algebraic values of two signed operands. )
® Punch Clear — punches and clears punch stor-
® Subtract Absolute (SUBT ABS) — subtracts the age area to spaces.

absolute values of two operands.

® punch Test — tests whether a punching opera-
® Compare (COMP) — compares two operands in tions is in process, and, if it is, delays step
one of three manners: advance until punching is completed.

(1) Numeric — signs and magnitudes are con- ® No Process (NO PRO) — must be wired if an
sidered, but zone bits are ignored; result is Arithmetic or Logical process is not included
condition greater, less, or equal. as part of a step.

(2) Sign Compare — performed on same step as MODIFICATIONS, TESTABLE CONDITIONS, ETC.
Add or Subtract; sign is +, -, or zero.

The following plugboard hubs can be used to provide

(3) Alphanumeric — bit-for-bit comparison; the indicated additional processing capabilities.
result is match or nonmatch.

® F. O'F. (form overflow) — emits during the
time a line is being printed if, when the order to
Group II: Logical execute that line of print was given, the carriage-
control loop was positioned so that the over-
® Transfer (TRF) — moves data from one core capacity punching was sensed.
storage location to another.
® TEST § — indicates whether a zero is present
® Zone-Delete (ZD) — transfers data, stripping in a location tested.
off all zone bits and minus signs.
® TEST SENT — indicates whether a sentinel is
® Zone-Delete with Sign (ZDS) — same as ZD ex- present in a location tested.
cept sign is not removed (ascending transfers
only). ® TEST O'FLOW — indicates whether an arithme-
tic overflow has occurred.
® Delete Zero Balance (DB) — transfers data ex-

cept when zero-balance indicator is set. In that ® CHARACTER GENERATORS — indicate char-

case, spaces are transferred to receiving field acters to be inserted or superimposed.

(descending transfers only).

® BIT GENERATORS — internally generate any
® Zero-Suppress with Space Fill (§- A ) — trans- specified character or special code.

fers data, replacing nonsignificant zeros with

spaces. ® HALT — stops the processor.

® Zero-Suppress with Asterisk Fill (§-*) — trans- ® INDICATORS — four indicators which are as-
fers data, replacing nonsignificant zeros with sociated with display lights on the console and
asterisks. indicate the reason for halting.

® Insert (IN) — transfers data, inserting specified ® T. LOC — tests a location for presence or ab-
characters at specified locations. sence of a zero or sentinel.

® Superimpose (SI) — transfers data, superimpos- ® NO RC — suspends automatic recomplementa-
ing bits or characters onto the contents of speci- tion of a complementary result obtained during
fied locations. an arithmetic step.

Group IIl: Input-Output ® ADDRESS EMITTERS — instruct the machine to

insert characters, start or stop certain opera-

® Space 1-2 (SP) — advances paper form in printer tions, determine control punching, etc.

one or two lines.

® BIT PRESENT EMITTERS and BIT ABSENT
® Skip 1-4 (SK) — advances paper form in printer EMITTERS — search a storage location to de-
to one of seven codes in the carriage-control termine whether certain bits are absent or pres-
loop. ent (used in control punching in cards).
(0
8/64 )
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770:121.102

INSTRUCTION LIST

§ 121.
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SIANDARD

EDP
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UNIVAC 1004
Data Code Table
80-Column Code

DATA CODE TABLE NO. 1

§ 141.

.1 Use of Codes: ... ... internal code (XS-3 code),
80-column punched card
code, and printer
characters.

.2 Character Codes:

8Col.lprintaple|  xs3 | 2Ca | printable | x5-3
Code |Characters Code Coge |Characters Code
12-1 A 01 0100 7 7 00 1010
12-2 B 01 0101 8 8 00 1011
12-3 C 01 0110 9 9 00 1100
12-4 D 01 0111 12 & 01 0000
12-5 E 01 1000 11 |=(minus)| 00 0010
12-6 F 01 1001 12-0 ? 01 0011
12-7 G 01 1010 | 11-0 [!(exclam.) 10 0011
12-8 H 01 1011 0-1 / 11 0100
12-9 | 01 1100 2-8 + 11 0011
11-1 J 10 0100 3-8 # 01 101
11-2 K 10 0101 4-8 @ 10 1110
1-3 L 10 0110 5-8 | :(colon)| 01 0001
11-4 M 10 0111 6-8 > 11 1110
1n-5 N 10 1000 7-8 |' (apos.)| 10 0000
11-6 [0} 10 1001 12-3-8|. (period)| 01 0010
11-7 P 10 1010 |12-4-8] 11 1101
11-8 Q 10 1011 |12-5-8 [ 00 1111
11-9 R 10 1100 [12-6-8] < 01 1110
0-2 S 11 0101 f12-7-8] = 01 1111
0-3 T 11 0110 | 11-3-8 $ 10 0010
0-4 u 110111 [11-4-8 * 10 0001
0-5 v 11 1000 [11-5-8 00 0001
0-6 W 11 1001 | 11-6-8|;(semi-col)] 00 1110
0-7 X 111010 J11-7-8] A 10 1111
0-8 Y 11 1011 | 0-2-8 = 11 0000
0-9 z 11 1100 | 0-3-8|, (comma)| 11 0010
0 0 00 0011 | 0-4-8 % 11 0001
1 1 00 0100 | 0-5-8 ( 10 1101
2 2 00 0101 | 0-6-8 \ 00 1101
3 3 00 0110 | 0-7-8 ) 1 1un
4 4 00 0111
5 5 00 1000 | Blank [Space N.P.| 00 0000
6 6 00 1001
Reproduced from UNIVAC 1004 Card Processor —
80 Column, Publication UT 2543 REV. 1A, page 4.
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STANDARD
AN EDP
UERBACH -

UNIVAC 1004
Data Code Table
90—Column Processor

DATA CODE TABLE NO. 2

8 142.

.1 Use of Codes: .. ....internal and 90-column
punched card code, and
printer characters.

.2 Character Codes:

PRINTED 90-COLUMN PRINTED 90-COLUMN
CHARACTERS | CARD CODE | CHARACTERS CARD CODE
A 1-5-9 7 7
B 1-5 8 7-9
c 0-7 9 9
D 0-3-5 & 0-1-3-5-7
E 0-3 (— minus) 0-3-5-7
F 1-7-9 ? 0-1-3
G 5-7 ! (exclom.) 0-3-7-9
H 3-7 / 3-5-7-9
I 3-5 + 1-5-7-9
J 1-3-5 # 0-1-5-7
K 3-5-9 @ 0-1-3-7
L 0-9 : (colon) 1-3-7-9
M 0-5 > 0-3-5-7-9
N 0-5-9 ' (apos.) 0-1-5-7-9
o] 1-3 . (period) 1-3-5-9
P 1-3-7 = 0-1-3-9
Q 3-5-7 [ 0-5-7-9
R 1-7 < 0-1-5-9
s 1-5-7 = 0-1-3-5-7-9
T 3-7-9 $ 0-1-3-5-9
u 0-5-7 * 0-1
v 0-3-9 1 1-3.5-7
w 0-3-7 ; (semi-colon) 1-3-5-7-9
X 0-7-9 A 0-1-7
Y 3.9 # 0-1-7-9
z 5-7-9 , (comma) 0-3-5-9
0 0 % 0-1-5
1 1 ( 0-1-9
2 1-9 \ 0-1-3-7-9
3 3 ) 0-1-3-5
4 3-9
5 5 SPACE N.P. BLANK
6 5-9
Reproduced from UNIVAC 1004 Card Processor —
90 Column, Publication UT 2541 REV. 1B, page 4.
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770:151.100

UNIVAC 1004
Problem Oriented Facilities

PROBLEM ORIENTED FACILITIES

B 151.

.1

.14

UTILITY ROUTINES

UNIVAC has, in the past, made no commitments

to provide software support for the 1004 beyond
the basic multiply and divide subroutines. Many
of the advanced software facilities that are now
offered for most stored-program computers
(assemblers, compilers, sorts, operating systems,
etc.) are simply not applicable to plugboard-pro-
grammed computers like the 1004, Nevertheless,
a number of specialized programs and subroutines
developed by 1004 users and by UNIVAC branch
offices are now available for distribution. These
include a variety of listing methods, and some
sophisticated programs such as the report gen-
erator described below. A report generator is

a program which uses a description of a required
report — showing the fields to be accumulated, the
position of various subtotal and total lines, etc. —
to automatically create the desired program. Such
generators can be valuable time-savers where
special reports are needed in a hurry.

Report Writing

General Purpose Program

Reference: ........ Preliminary Specifications:
UNIVAC 1004 General
Purpose Program.

Date Available: ... .. December, 1963.

Description:

The General Purpose Program is available for

both 80-column and 90-column 1004 systems,
Models C (62 steps)and A (31 steps). The program
requires about 1,800 wires, and consists of two
phases. The first phase loads core storage with
headers and other control information and defines
what is to be done with the various quantities in the
input deck. The second phase consists of printing
the desired report from the data cards. The 80-
column version permits the punching of cards for
totals. Three types of fields can be indicated on

the data cards: accumulating fields (numbers to

be totaled), list fields (data to be printed directly),
and control fields (which indicate when totals are to
be computed and printed). Restrictions are imposed
upon the position, length, and number of thesefields.

©1964 Averbach Corporation and Info, Inc.

.14

.16

.17

Report Writing (Contd.)

Description (Contd.)

The report produced by the program contains

a heading, body, and totals. Provisions are made
for a one-line report title and for page headings.
In the body of the report, the list fields must be to
the left of the accumulating fields. Four editing
options are allowed for accumulating fields: no
insertions, no decimal point (insertion of commas
and sign), one decimal place (insertion of commas,
sign, and decimal point), and two decimal places.

The accumulating fields may be added to each other
or "crossfooted'", with the result being placed in
another field, usually to the right. There may be
several levels of totals, controlled by the Alter-
nate Hold Switches. The total lines are marked
with asterisks — the lowest level with one
asterisk and an additional one for each higher
level. These totals may be either spaced an

extra space below the body of the report or printed
at the bottom of the page. In either case, the
paper can be advanced to the next page if desired.

By use of other Alternate Hold Switches, it is
possible either to suppress all accumulating

fields or to print only total lines. In the 80-column
version of the program, certain fields can be de-
leted under card control.

Data Transcription: .. no specific routines.

File Maintenance: . .. no specific routines.

Other

A number of standard commercial routines are
available, including methods for floating dollar
sign, check-digit verification, elimination of
report lines when only a single total is involved,
sequence checking of alphanumeric keys on 80-
column card machines, packing of numerical data
so that three digits can be stored in two character
positions, etc.

Since-cosine and square root routines have been
released, and a Critical Path Method routine has
been announced.
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SIANDARD

EDP

REPORTS

UNIVAC 1004

System Performance

SYSTEM PERFORMANCE

§ 201.

GENERALIZED FILE PROCESSING (770:201. 100)

These problems involve updating a master file from information in a detail file and producing a
printed record of each transaction. This application is one of the most common commercial
data processing jobs and is fully described in Section 4:200.1 of the Users' Guide. Standard
File Problems A, B, and C differ in that three different record sizes are used in the master
file. In Standard File Problem D, the amount of computation performed upon each transaction
is increased by a factor of three. Performance upon each problem is estimated for activity
factors (ratios of number of detail records to number of master records) ranging from zero to
unity. In all cases a uniform distribution of activity is assumed.

Because the UNIVAC 1004 is programmed by means of plughoard wiring, the sequence and
grouping of instructions in the Users' Guide were modified to conform with wired program
"steps.'" One notable change is that the control column test is made as the card is being read
into core storage, and is used to set a switch which is executed later in the program.

Because of the lack of a floating-dollar editing capability and the limitations of plugboard wiring,
the floating dollar sign requirement for the report file was waived, and check-protect editing
was used instead. It was also assumed that items in the detail file were zero-filled if used in
computations. The five-millisecond delay for selectors was found not to be important.

In Configurations I and I-A, the master and detail input files are on the card reader. The out-
put files are on the card punch (updated master file) and printer (report file). For Problems

A and C in Configuration I, the 200-cpm card punch is the controlling factor on overall proc-
essing time. For Problems B and D, the Central Processor time (which includes the time

the processor is interlocked during card reader operations) is controlling. For Configuration
I-A, the punch is the controlling factor for all Problems A, B, C, and D. (Note: It is assumed
that an off-line collator will be used to remove all inactive records from the master card file
before processing, so only the processing times at an activity factor of 1.0 are shown for
Configurations I and I-A.)

In Configuration II, the master files are on magnetic tape, blocked three records per block
because of the limited capacity of the 1004's core storage. The detail file is assigned to the
card reader and the report file to the printer. In Problems A, B, and C, the master file tapes
and the printer (which overlaps the card reader) are the controlling factor at all activities from
zero to unity. For Problem D, the Central Processor is controlling at activities from 0.1 to
1.0, while the tapes and printer are controlling at activities below 0.1.

The UNIVAC 1004 was deemed unsuitable for execution of our other standard measures of sys-
tem performance: Sorting, Matrix Inversion, and Mathematical Processing.

©1964 Averbach Corporation and Info, Inc. 8/64



770:201.011 UNIVAC 1004
§ 201. SYSTEM PERFORMANCE
WORKSHEET DATA TABLE 1 (STANDARD FILE PROBLEM A)
CONFIGURATION
ITEM REFERENCE
I I-A m
1 Char/block (File 1) 80 80 324
Records/block [ K (File 1) 0.5 0.5 3
msec/block File 1 / File 2 165/300 93/300 29.7/26.9
File 3 165 93 93
Input- .
Output File 4 210 140 140 4:200, 112
Times msec/switch File 1 / File 2 0 0 0
‘ File 3 0 0 0
File 4 0 0 0
msec penalty Filel/File2 |  165/0.6 93/0.5 19.2/17.9
File 3 165 93 93
File 4 150 80 80
2 msec/block ag 5.1 4,1 4.1
msec/record a9 1.0 0.8 0.8
Central .
Processor | msec/detail b 1.4 1.1 1.1 4:200.1132
Times msec/work by +bg 30.8 25,0 25.0
msec/report by +bg 2.4 2.0 2.0
3 C.P. Punch C.P. Punch C.P. 1/0
dard nfsec/block ai 5.1 4,1 4.1
Standar: or C.P. a9 K
Tile and 2 0.5 0.4 2.4
Problem A dominant ag K 17.3 14.1 84.3
F=10 column. File 1 Master In || 165.0 93.0 19.2 29.7 | 4:200.114
File 2 Master Out 0.0 300.0 0.0 300.0 17.9 26.9
File 3 Details 82.5 46.5 279.0 *x
File 4 Reports *k *k *k 420.0
Total 270.4 300.0 158.1 300.0 406.9 476.6
4 Unit of measure | (characters)
Std. routines * * *
Standard Fixed - - -
File
Problem A 3 (Blocks 1 to 23) * * *
Space 6 (Blocks 24 to 48) * * * 4:200. 1151
Files 520 520 848
Working 100 100 100
Total 620 620 948

* Instructions are wired into a plugboard, so no core storage space is required.
** The cycles for the card reader and printer are overlapped; thus only the longer time is used.
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UNIVAC 1004

System Performance

SYSTEM PERFORMANCE

§ 201.

.1  GENERALIZED FILE PROCESSING

.11 Standard File Problem A

.111 Record sizes

Master file: ...... 108 characters.
Detail file: . ...... 1 card.
Report file: ...... 1 line.
.112 Computation: . ...... standard, with modifications

as described on Page
770:201.001.

.113 Timing basis: «..... using estimating procedure
outlined in Users' Guide,
4:200.113.
.114 Graph: ........... see graph below.
.115 Storage space required
Configuration I: . . . . 620 characters.*

Configuration I-A: . . 620 characters.*
Configuration II:. . . . 948 characters.*

*Program steps are wired into a plugboard, so no core
storage space is required.

100.0

I, I-A

/H/
10.0 )

Time in Minutes to

Process 10, 000

Master File Records 4

0.1 0.33

1.0

Activity Factor

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)

©1964 Averbach Corporation and Info, Inc.
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770:201.120 UNIVAC 1004
8 201. .122 Computation: ...... standard, with modifications
as described on Page
.12 Standard File Problem B 770:201.001.
.123 Timing basis: ...... using estimating procedure
.121 Record sizes . outlined in Users' Guide,
Master file: ...... 54 characters. 4:200.12.
Detail file: ....... 1 card. .124 Graph: ........... see graph below.
Report file:. . ... .. 1 line. .
1,000.0
7
4
2
100.0
7 I
g
4 I-A
2 /

Time in Minutes to

Process 10, 000 10.0

Master File Records

8/64

0.1 0.33

Activity Factor

1.

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)

I
M
.|||"|mm!|’h.
AUERBACH
.



SYSTEM PERFORMANCE 770:201.130

8 201. .132 Computation: . ... ... standard, with modifications
as described on Page
.13 Standard File Problem C 770:201.001.
.133 Timing basis: ...... using estimating procedure
.131 Record sizes outlined in Users' Guide,
Master file: ...... 216 characters. 4:200.13.
Detail file: ....... 1 card. .134 Graph: .. ......... see graph below.
Report file:. . ... .. 1 line
1,000.0
7
4
I, I-A
2 4
100.0
7
4

Time in Minutes to 10.0 /

Process 10, 000
Master File Records 7 7

0.0 0.1 0.33 1.0
Activity Factor

Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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770:201.140 UNIVAC 1004,

§ 201. ) .142 Computation: . ...... trebled.
.143 Timing basis: ...... using estimating procedure
.14 Standard File Problem D outlined in Users' Guide,
4:200.14.
.141 Record sizes .144 Graph: . .......... see graph below.
Master file: ...... 108 characters.
Detail file: . ..... . 1 card.
Report file:. ...... 1 line
1,000.0
7
4
2
100.0 R
7
4

I
Time in Minutes to /
10.0 ]

Process 10,000
Master File Records o

1.0

0.1

0.0 0.1 0.33 1.0
Activity Factor
Average Number of Detail Records Per Master Record

(Roman numerals denote standard System Configurations.)
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UNIVAC 1004

Physical Characteristics

PHYSICAL CHARACTERISTICS

8 211.
Unit Width, | Depth, | Height, | Weight, | Power BTU
n inches | inches | inches | pounds KVA per hr.

1004 I Processor* 71 63 55 2,021 3.0 8,500
1004 II Processor* 71 63 55 2,021 3.0 8,500
1004 III Processor* 71 63 55 2,021 3.0 8,500
Auxiliary Card Reader 31 24 42 415 0.3 683
Card Punch 42 25 49 870 1.5 3,500
Card Read/Punch 42 25 49 870 1.5 3,500
Paper Tape Readert - - - - - -
Paper Tape Punch * - - - - - -
Uniservo, Model 857-00 27 32 72.5 470 1.0 4,700
Uniservo, Model 857-02 52 32 72.5 920 1.4 5,220
Data Line Terminal, Type 1t - - - - - -
Data Line Terminal, Type 2t - - - - - -
General Requirements
Operating temperature: .............c0cvu... 50 to 90 °F.
Relative humidity: .. ...... .00ttt ennn. 20 to 85%.
Power: ....... ..., 208-230 volt, 60-cycle,

1-phase, 3-wire AC.

* Standard card reader and printer are housed in Processor cabinet and included in
these figures.

1t These units are mounted inside or outside the Processor, and are included in
the measurements of the Processor.

©1964 Averbach Corporation and Info, Inc. 8/64
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UNIVAC 1004
Price Data
PRICE DATA
§ 221. PRICE DATA
IDENTITY OF UNIT PRICES
Monthly Monthly
CLASS No. Name Rental Maintenance Purchase
$ $ $
CENTRAL Card Processor (includes 300 cpm
PROCESSOR] Reader and 300 lpm Printer)-
8 usec cycle time
1004 1-01 Model A - 90-column 1,150 205.00 46,000
1004 1-02 Model A - 80-column 1,150 205.00 46,000
1004 1-03 Model B - 90-column 1,400 225.00 56,000
1004 I-04 Model B - 80-column 1,400 225.00 56,000
1004 1-05 Model C - 90-column 1,500 235.00 60,000
1004 I-06 | Model C - 80~column 1,500 235.00 60,000
1004 1-07 80/90 column 1,650 250.00 66,000
Card Processor (includes 615 cpm
Reader and 600 lpm Printer)-
6.5 usec cycle time
1004 IT-01 | Model A - 90~column 1,275 270.83 51,000
1004 II-02 | Model A - 80-column 1,275 270.83 51,000
1004 II-03 | Model B - 90-column 1,525 290.83 61,000
1004 II-04 | Model B - 80-column 1,525 290.83 61,000
1004 II-05 | Model C - 90-column 1,625 300.83 65,000
1004 11-06 Model C - 80-column 1,625 300.83 65,000
1004 I1-07 | 80/90 column 1,775 315.83 71,000
Magnetic Tape Processor
(includes 615 cpm Reader and
600 1pm Printer) - 6.5 usec
cycle time
1004 I11-01{ Model A - 90-column 1,275 270.83 51,000
1004 I1I-02 | Model A - 80-column 1,275 270.83 51,000
1004 III-03 | Model B - 90-column 1,525 290.83 61,000
1004 II-04 | Model B - 80-column 1,525 290.83 61,000
1004 III-05| Model C - 90-column 1,625 300.83 65,000
1004 II1-06 | Model C - 80-column 1,625 300.83 65,000
1004 I11-07 | 80/90 column 1,775 315.83 71,000
Optional Features
F0586-00 Short Card Feeding — 40 10.00 1,000
51-column cards in 80-column
code;
29-column cards in 90-column
code
F0621-00 Short Card Feeding — 40 10.00 1,000
66~column cards in 80-column
code
F0587-00 Code Image Read - 80-column
processor only 25 5.00 1,000
F0588-00 Code Image Punch - 80-column
processor only 25 3.00 1,000

©1964 Auverbach Corporation and Info, Inc. 8/64



770:221.101 UNIVAC 1004
§ 221. PRICE DATA (Contd.)
IDENTITY OF UNIT PRICES
CLASS Monthly Monthly
No. Name Rental Maintenance Purchase
$ $
CENTRAL Optional Features
PROCESSOR £0590-00 | Code Conversion 1,000 10.00 4,000
( -on ) F0594-00 Card Processor Expansion Kit
(Model A to Model B) 250 20.00 10,000
F0595-00 Card Processor Expansion Kit
(Model B to Model C) 100 10.00 4,000
F0601-00 80/90 Read - 80-column processor 150 15.00 6,000
F0602-00 80/90 Read - 90-column processor 150 15.00 6,000
F0599-00 Processor Form Stacker — — 90
? Special Print Code Wheel — — 395
INPUT- Punched Card Equipment
OUTPUT
2009-00 Card Punch - 80-column - 200 cpm 300 90.00 12,000
2011-00 Card Punch - 90-column - 200 cpm 300 90.00 12,000
2009-01 Card Read/Punch - 90-column -
200 cpm 450 140.00 18,000
2011-01 Card Read/Punch - 90-column -
200 cpm ) 450 140.00 18,000
0704-00 Auxiliary Card Reader - 400 cpm 180 37.08 7,200
Optional Features
F0619-00 | Scored Card - 80-column Punch 15 6.17 600
F0619-01 Scored Card - 90-column Punch 15 6.17 600
F0591-00 Double Punch - Blank Column
Detection Device 15 — 600
F0592-00 Selective Stacker 5 — 200
F0620-00 Card Punch Read - 80-column 150 50.00 6,000
F0620-01 Card Punch Read - 90-column 150 50.00 6,000
F0619-02 Scored Card - 80-column Read/
Punch 15 6.17 600
F0619-03 Scored Card - 90-column Read/ 15 6.17 600
Punch
Paper Tape Equipment
0902-00 Paper Tape Reader - 400 cps 150 15.00 6,000
F0606-00 Paper Tape Punch - 110 cps 250 33.33 10,000
Magnetic Tape (on 1004 III only)
0857-00 First Uniservo and Control 500 124.58 20,000
0857-02 Second Uniservo 300 75.42 12,000
Communications Equipment
F0585-00 Data Line Terminal, Type 1 200 20.00 8,000
F0611-00 Data Line Terminal, Type 2 200 20.00 8,000

i
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M UNIVAC SS 80/90 Model |

Introduction

INTRODUCTION
§ 011.

The UNIVAC Solid-State Model I was originally introduced in 1958 as a punched card
processing computer. The two main features of the Model I were its solid-state design,
which reduced installation and maintenance costs, and its fully buffered card reader, punch,
and line printer. The storage drum and the actual computation times were not in themselves
major attractions, but in combination with each other, they were well able to keep up with
the input-output.

In the 5 years since the original introduction of the Model I, a number of changes
have been made. The three major changes are the introduction of:

® Magnetic tapes.
® Variable storage capacity drums.
o The Solid-State Model II with core and drum storage.

The Model 11, which has very different performance characteristics, is presented in
a separate report (See Computer System Report 772:). Introduction of the two other features,
namely the tape units and the variable storage capacities of the drums, increased the appli-
cations range of the Solid-State 80/90 systems. The tapes allow large files to be used;
however, their slow speed (effectively 16,400 characters per second) and the fact that only
one tape can operate at any time place a limit on the over-all throughput of the system.

The introduction of the variable storage capacity drum also increased the number of
situations in which the Solid-State 80/90 could be used, mainly by allowing a considerable
reduction in price. This reduction came after the introduction of the IBM 1401, which showed
how much work could be done with a small internal storage capacity.

The Model I has been one of the more popular computer systems marketed so far,
While the number of systems sold does not compare with the number of IBM 1401 systems
sold (more than 5,000), there are more than 500 Solid-State Model I systems presently in
use. Some of these systems are now available as used systems at purchase prices which
can be negotiated. Such systems could be good buys, as the problem of maintenance for
obsolescent solid-state computers is much simpler than for the obsolescent vacuum-tube
computers,

The Model I processor handles data in words of 10 digits plus a sign bit, Each digit
has an odd parity bit associated with it. Parity is checked during all data movements to or
from storage. The central computer uses only numeric data, whereas the peripheral units
use alphameric card data, This difference is resolved by splitting each alphameric word
(10 characters) into 2 words, 1 zone and 1 numeric. The computer has three 1-word arith-
metic registers A, X, and L. Register A is the accumulator and forms one half of a double
length register, (combined AX), which is used for shifts and multiplication instructions.

Programming for the SS 80/90 Model is similar to programming for the IBM 650. As
in most drum storage computers, latency problems emphasize the importance of program
complexity. The instruction form is 1 + 1, (known as one and one half address). This in-
struction form uses the second address to state the location from which the next instruction
is to be taken. There are 62 instructions including arithmetic (fixed point only), logical
masking instruction, comparison instructions, a right-shift and a left-shift instruction, a
zero-suppress instruction, and automatic translation instructions., These all operate on
full words. Character manipulation is performed by a combination of shifts and logical
AND and OR instructions.

@© 1963 by Auerbach Corporation and BNA Incorporated Revised 4/63
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INTRODUCTION (Contd.)

§ 011,

The Model I has three index registers, which can be used to modify the first address
in an instruction. Normally this address is the operand, but it can be a transfer-of-control
address. The second (or Next-instruction) address cannot be modified by index registers.

Data is held on the drum in 200-word "bands". There are two types of bands, with
either one or four read/write heads. The access time to a particular operand is either
from 0 to 3.4 milliseconds or 0 to 0.875 milliseconds respectively for either one or four
heads. These are much longer times than the actual instruction times themselves. (Addi-
tion only takes 0.085 millisecond.)

The primary differences between the Solid-State 80 and the Solid-State 90 processors
are the code translation instructions and the buffer storage pattern arrangements. Each is
peculiar to the kind of card handled, 80- or 90-column. The buffer patterns on the drum
optimize input-output transfers to peripheral units. This optimizing involves the "interlaced”
positioning of input-output data in order to achieve greater efficiency.

UNIVAC Solid-State systems are buffered so that virtually all of the peripheral
units can operate simultaneously with computing. The exception is the input-output channels
which are used with the synchronizers. These synchronizers can control up to 10 magnetic
tape units and 10 RANDEX drum units. Only one unit connected to a synchronizer can be
read or written upon at a time. The Model I can have only one synchronizer, while the
Model II can have a second synchronizer which permits an additional 10 magnetic tape units
to be connected to the system. In Model I systems, only simultaneous read/compute or
write/compute are possible. In Model II systems, read, write, and compute operations can
be handled simultaneously through the use of a second synchronizer.

Input/output buffer areas are held on the drum, and when the data are transferred from
the buffer bands to the actual drum, "interlaces" are used in the main storage. In the main
storage, an 80-column card image is split into 16 words, 8 of which represent the zone
punches, and 8 of which represent the balance of the card. These 16 words are entered on
the drum in scattered locations on the same band which are called the "card interlace".
Similar interlaces exist for all input/output units in different positions.

The input-output units connected to any one system in addition to the synchronizers
can include the following:

® 600 card per minute Card Reader.
® 150 card per minute Card Read-Punch.
e 600 line-per minute Printer,

e 500 character per second Punched Tape Reader and/or 100 characters per second
Punch.

The card reader operates at 600 cards per minute and each card is read at two
separate read stations, These readings are not compared in the reader itself, but both
images are read into storage and are compared there for accuracy. Optionally the reader
can be equipped with three stackers instead of one; and with an automatic program interrupt
system; otherwise, the program has to make constant checks during card reads as to the
current status of the reader.

The Read-Punch unit operates at 150 cards per minute and can use only a single file
of cards for reading and punching. The unit has two read stations, one which reads before
and one which reads after punching. No accuracy checking of punching occurs in the unit
itself; all checking is handled by the stored program. The punch is able to handle all stand-
ard Hollerith or 90-column code punching but cannot handle all possible binary punching
operations. Optionally, this unit can include two read stations and two output stackers.

Without this option, no check is made on the accuracy of the output cards.
- 4
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INTRODUCTION (Contd.)
§011.

The High Speed Printer is a 600 line per minute printer with basically the same
printing mechanism as has been used in UNIVAC printers since 1952, A constantly revolv-
ing drum holds 51 print characters, and the firing of the print hammers occurs at a fixed
time. The printed line can be 100, 110, 120, or 130 characters long. No paper loop controls
the format; all controls are effected internally. Echo checks are performed to text the
accuracy of the printing, and the printer is "disabled" if the checks fail.

The Central Processor, the drum, the card reader, the read punch and the printer
make up the basic system. Additional units which can be included are the magnetic tape
system, the RANDEX System, the Paper Tape System, and the Card-Punching Printer. The
magnetic tape system can either read or write while computing, but cannot do both. The
fixed block length (normally 1,100 characters) provides an effective speed of 16,400 char-
acters per second. Up to 10 tape decks gan be connected, via a synchronizer.

The Tape Synchronizer can also control up to 10 RANDEX Units. Each unit consists
of two large drums mounted one above the other, with a single read/write head assembly
which moves on a boom between the drums. The drums revolve once each 70 milliseconds
and carry some 24 million characters. Records made up of forty-eight 10-digit words can
be accessed within 600 milliseconds, irrespective of their position on the drums.

A Paper Tape system can also be included with UNIVAC Solid-State systems. The
card-punching printer is used primarily in utility billing, in which a card must have the
accounting details punched into it and the address printed on both sides, all at the same time.

Development of software for the Model I has had a number of false starts. The Model
I was originally advertised as being designed for programming in FLOW-MATIC Source
language (the precursor of COBOL); however, the plans for this never materialized. A
COBOL-60 compiler was also announced for the system, but now has been withdrawn. No
FORTRAN-type of compiler has been announced, but one is rumored to be currently under
field test.

The software situation has a positive side, however, which is encouraging. Two
assembly systems are being used in the United States, and a number of specialized pro-
grams have been developed by UNIVAC branches and by users. These programs include
versions of the BELL Interpretive system and a numerical control system for machine tool
control.

The software provided for the systems includes service routines, mathematical
functions and routines, linear programs, and two assembly programs (X-6 and the more
recent S-4). X-6 is an elementary drum-type assembly program for Model I processors and
‘S-4 is a more advanced system for both processors. Problems coded in X-6 can, with
minor revisions, be assembled using S-4. At present, no procegs oriented languages have
been implemented for these systems.,
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.1

STORAGE LOCATIONS

Name of Size
Location

Digit: 4 bits
Word: 41 bits

2 Words: 20 digits
Band: 200 words
Block: 48 words
Track: " 12 blocks
Sector: 20 tracks
Drum Half: 100 sectors
Units: 4 drum halves

DATA STRUCTURE

Purpose or use

Decimal digit, alge-

braic sign.

Instruction or 10 dig-

its and sign.
10 characters.

Magnetic drum.
RANDEX Store.
RANDEX Store.
RANDEX Store.
RANDEX Store.
RANDEX Store.

DATA FORMATS

771:021.100

UNIVAC SS 80/90 Model 1
Data Structure

Type of Information Representation
Numeral: . 1digit.

Alphabetic: . . 2digits.

Instruction: . 1 word.

Number: . 10 digits + sign.
Interlace: . Refers to input-output

© 1963 by Auerbach Corporation and BNA Incorporated

area of each peripheral
unit. It consists of a
number of words on a
single 200-word band
of the drum, the
arrangement and num-
ber being fixed by the
peripheral unit and

the type of data
transmission.
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I. TYPICAL CARD SYSTEM

SYSTEM CONFIGURATION

..............
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771:031.101

UNIVAC SS 80/90 Model I

System Configuration

80% more storage.
full simultaneity included.

Card Reader 40% slower.
Printing 40% slower.

$4,325

Equipment

Processor and Console:
2,600 Word Drum.

High Speed Card Reader:
600 cards/min,

Read Punch:
150 cards/min.

High Speed Printer:
600 lines/min.

Multiply-divide.

20 print positions.

Stacker-Select on
Reader.

Post Read Station on
Read Punch.

Stacker-Select on
Punch.

Program Interrupt

TOTAL

Rental

$1,735

255

725

935

400
30

35
100

50
60

$4,325
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§ 031.

II. 4-TAPE BUSINESS SYSTEM

Deviations from standard configuration: . . . . . ... ..... . . 80% more storage.
full simultaneity included.
indexing included.

Rental:. . . ... ....... e e e e e e e e e e e e e e $7,125.
Equipment Rental
Processor and Console:
2, 600 Word Drum $1,735
\T‘
¢ High Speed Reader:
600 cards/min. 255
Read Punch:
N 150 cards/min. 725
> High Speed Printer:
600 lines/min. 935
\ Control: Synchronizer 1,000
\ 4 Uniservo IIs 1,800
< 16, 400 char/min.
Optional Features Included:. . . ... ... et et e e e e s . Multiply-divide. 400
20 print positions. 30
Stacker Select on Reader
and Punch. 85
Post-Read Station on
Punch. 100
Program Interrupt. 60

TOTAL  $7,125

4/63 Revised l AUERBACH | BNA I



SYSTEM CONFIGURATION 771:031.103
§ 031.

III. 6-TAPE BUSINESS SYSTEM

Deviations from standard configurations: . ... ... ....... full simultaneity included.
no console typewriter.
magnetic tape units 50% slower.

Rentali. o v v v v v v v v e e e e e wn e e e e e e e e e $7,400
Equipment Rental
Processor and Console:
2,800 Word Drum $2,010
\

High Speed Reader:
600 cards/min. 255

Read Punch:
><¢ O 150 cards/min. 725

High Speed Printer:
600 lines/min. 935

\ Control: Synchronizer 1,000
<4 6 Uniservo IIs 1,800
16, 400 char/sec

Optional Features Included:. . .« v v v v v v v v v v v e e oo v o Multiply-divide. 400
20 print positions. 30
Stacker-Select on Reader
and Punch. 85
Post-Reader Station on
Punch. 100
Program Interrupt 60

TOTAL $7,400

© 1963 by Auverbach Corporation and BNA Incorporated Revised  4/63
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§ 031.
V. 6-TAPE AUXILIARY STORAGE

Deviation from standard configuration:

Optional Features Include: ... ..

4/63  Revised

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

AUERBACH | BNA

no console typewriter.
full simultaneity included.
magnetic tape units 50% slower.

$9,900

Equipment Rental

Store:
21.5 million characters
in 2 RANDEX File

Drum Units. $2, 500
Control: Synchronizer 1, 000
6 Uniservo IIs 1,800

16,400 char/sec.

Processor and Console:
2, 800 Word Drum 2,010

High Speed Reader:

600 cards/min. 255
Read Punch:
150 cards/min. 725

High Speed Printer:

600 lines/min. ! 935
Multiply-divide. 400
20 print positions. 30
Stacker-Select on Reader

and Punch. 85
Post-Read Station on

Punch. 100
Program Interrupt. 60

TOTAL $9, 900



§ 041.

.1

11

.12
.13

.14
.15

.16

STANDARD

EDEP

REPORTS

771:041.100

UNIVAC SS 80/90 Model |
Internal Storage
Magnetic Drum

INTERNAL STORAGE: MAGNETIC DRUM

GENERAL

Identity: . . . ... .. SS 80/90 Magnetic Drum,
Model I and Model II.

Basic Use: . . . . . working storage.

Description

The Magnetic Drum is the major store for all
UNIVAC Solid-State systems. The drum rotates
once every 3.4 milliseconds, and any reference to
an operand or an instruction must wait until the drum
is correctly positioned under the read/write heads.
This action can take up to the 3.4 milliseconds nec-
essary for a full revolution; however, for 1, 2, 3, 4,
5 or 8 bands of the drum, the maximum is reduced
to 0. 85 millisecond by the use of 4 read/write heads
spaced 90 degrees apart around the circumference of
the drum. (The nomenclature of these portions is
confusing and has varied over the years. The offi-
cial terminology is "Fast Access" for the slower ac-
cess area of the drum, and "High Speed Access" for
the faster access areas. Alternatively,.the terms
"Normal" and "Fast" have also been used to de-
scribe the same respective areas. )

Information is arranged on the drum in bands of 200
words, each of eleven 4-bit characters, and is op-
erated upon in the Model I as words of 10 numeric
characters with sign bit. However, the Model II
uses the full four-bit sign character. Two models
of the drum are available, a 25-band (5, 000-word)
drum, and a 46-band (9, 200-word) drum. These
numbers for bands do not include the buffer bands,
which are also actually located on the drum. The
smaller drum can be supplied with only 13 or more
of the 25 bands being usable as in the STEP (Simple
Transaction to Economical Processing). The other
bands, however, are still physically present. Each
band has either one or four read/write heads, so
that the respective maximum access time is either
one complete revolution or one-fourth of a revolu-
tion (3.4 milliseconds).

The decreased price which results from reduction in
the drum storage capacity accounts for the greatest
part of the price difference between the basic UNI-
VAC Solid-State system, and the reduced systems.

Availability: . . . . .. 10 months.

First Delivery: 1958.

Reserved Storage

Purpose: . . . . . .. 1/0 control.

Number of locations: . 2 etzci .bands , 200 words

(© 1963 by Averbach Corporation and BNA Incorporated

.21
.22

. 222

.23

.24

. 241
. 242
. 243
. 244
. 245

.25

.26
.27
.28

. 281
. 283

.29

. 291

.292

PHYSICAL FORM

Storage Medium:. . magnetic drum.

Physical Dimensions

Drum or Disc
Diameter: . .. ... approx. 5.
Thickness or length: . approx. 8.
Number on shaft:. . . 1.
Storage Phenomenon: magnetization.
Recording Permanence
Data erasable by
program: . . . . . . . yes.
Data regenerated
constantly: . . . . .. no.
Data volatile: . .. . . no.
Data permanent:. . . . no.
Storage changeable: . . no.

Data Volume Per Band of 5 Tracks

Words with sign:. . . . 200.
Characters: .. .. .. 1,000.
Digits: . . . .. .. .. 2, 000.
Instructions: . . . . . . 200.

Bands Per Physical Unit: 15 to 49 per drum.

Interleaving Levels: . . 1.

Access Techniques

Recording method:. . . fixed heads.
Type of access
Description of Stage

Wait for drum

Possible Starting Stage

Read or write word: . no.

Potential Transfer Rates

Peak bit rates
Cycling rates: . . .. 17,670 rpm.
Track/head speed: . . 4,628 inches/sec.
Bits/inch/track: . . . 153.

Bit rate per track: . . 707,000 bits/sec/track.

Peak data rates
Unit of data: . .. .. word (5 alpha or 10 numeric
char).
Conversion factor: . . 60 bits/word.
Gain factor: ... . . 5 tracks/band.
Loss factor (degree of
interleaving): ., . . . none.
Data rate: ... ... 58,825 words /sec.

4/63
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§ 041.

.3 DATA CAPACITY

.31 Module and System
Sizes:. . . . . . . .. see table.

.32 Rules for Combining
Modules: . . . . ... any combination of

increments is possible.

.5 ACCESS TIMING

.51 Arrangement of Heads

.511 Stacks per system: 18 to 79.
Stacks per module: 18 to 79.
Stacks per yoke:. . . . 1, 2, or 4.
Yokes per module:. . . 18 to 49,
.512 Stack movement:. . . . none.
.513 Stacks that can access
any particular
location: . . . .. .. 1 per band, fast access.
4 per band, high speed
access.
.514 Accessible locations
By single stack: 200 words.

.515 Relationship between

.532 Variation in access time

Stage Time Example
Wait for word to
reach head
Fast:. . . . .. 0 to 3,400 psec. 1,700.

High Speed: . . . 0Oto 850 usec. 425.

Transmit word: . 17 usec.
.6 CHANGEABLE
STORAGE: . . . .. . nomne.

.7  AUXILIARY STORAGE PERFORMANCE

.71 Data Transfer:. . . . . data can be transferred
from the drum to any
part of the computer store.

.72 Transfer Load Size

With self: .. ..... 1 word, or 200 via tape
buffer.
With core: . . . .. 1 to 200 words.

.73 Effective Transfer Rate

High speed store with

self: . ....... . 1,850 words/sec.
High speed store with
fast store: . . . .. . 460 words/sec.

Fast store with self:. . 460 words/sec.

stacks and locations:. Band (Address/200). -8 ERRORS, CHECKS AND ACTION
Band position Address
(mod 200). Check or
Errors Interlock Action
.53 Access Time Parameters and Variations Invalid address; none accesses a predictable
address.
.531 For unifor.m access Receipt of data: parity sets indicator,
Access time: . . . . . 0 to 3,400 Ksec. Dispatch of data: parity processor stop,
Cycle time:. . . . . . 17usec. Conflicting commands: yes processor stop,
For data unit of: . . . 1 word. Recovery of datas parity processor stop,
MODULE AND SYSTEM SIZES
Identi Minimum "Fast" High Speed Maximum
ty Storage Increment Increment Storage
Drums: 1 - - 1
Words: 2,600 200 400 8,800
Characters:. 13, 000 1,000 2,000 44,000
Instructions: 2,600 200 400 8,800
Bands: 13 1 2 44
Digits: 26, 000 2,000 4,000 88, 000
Modules: 1 - - 1

4/63 | AUERBACH_/_E_iA‘ ‘J
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INTERNAL STORAGE: RANDEX DRUM

§ 043.

.1

A1

.12

.13

.14

GENERAL
Identity: . . . ... ... RANDEX Drum Storage
Types No. 7965, 7957, and.
7966.
RANDEX.
BasicUse:. . ... ... auxiliary storage.
Description:

The RANDEX Drum storage provides the auxiliary
storage for the Solid-State system. Each module
has either the capacity for one or two drums. Each
drum has a capacity of 1, 152, 000 words of 44 data
bits each, plus parity bits. A maximum system
contains 10 such pairs of drums, for a capacity of
23, 040, 000 words.

Each drum is mounted with its axis horizontal and

pairs are mounted one above the other. A common
yoke mounted between them carries two heads, one
to access a track on the upper drum and one to ac-
cess a track on the lower drum.

Each drum is divided into 2,000 bands of 1 track
each. Each track of 576 words, is divided into 12
sectors of 48 words each. Only one sector in the
RANDEX system can be accessed at a time.

Each sector can be considered also as four sub-
sectors, each containing 1 key word and 11 data
words. Special "search-read" and "search-write"
instructions can be used with reference to sub-
sector keys.

These instructions read and check a 10-character
word against the labels on a 6-block area. Up to
four labels per block can be used, thus providing a
maximum search area of 24-records or six 48-word
blocks, whichever is smaller. Fifteen areas per
record can be searched.

Access time varies from 5 to 540 milliseconds and
a typical time to locaté, read, and update data in a
subsector is approximately 450 milliseconds. How-
ever, except for 7 milliseconds of this timpe, all
other simultaneity is preserved, provided that
magnetic tapes on the RANDEX Synchronizer are
not used.

This store is accessed as a peripheral device using
a Buffer band and a Synchronizer which needs a spe-
cial adaptation for the first RANDEX module only.
Only one Synchronizer can be used.

The Synchronizer is capable of handling up to
10 RANDEX Drum units and up to 10 magnetic tape
units.

Availability: .

. 9 months.

15

.16

.21

.22
.222

.23

.24

.241
.242
.243
.244
.245

.25

.26

.27

.28

.281
.282
.283

First Delivery:

Reserved Storage:

PHYSICAL FORM

Storage Medium: .

Physical Dimensions

Drum or Disc

771:043.100

UNIVAC SS 80/90 Modell
Internal Storage
Randex Drum

. January, 1962.

. none.

. magnetic drums.

24.3 inches.

Thickness or length:. .44 inches.

Number on shaft: . L
Storage phenomenon: . . magnetization.
Recording Permanence
Data erasable by

PTOgram:. . . . « « . . yes.
Data regenerated

constantly:. . . . ... no.
Data volatile: . . . .. . no.
Data permanent:, . . . .no.
Storage changeable:. . . no.
Data volume per band of 1 track
Words:. . . ... . . 576
Characters: . . . . . . . 2, 880.
Digits:. . . . ... ... 5,760.
Instructions:. . . . . .. 576.
Model 1 packed

characters:. . . . 3, 840.
Model 2 packed

characters:. . . . . . . 3,600.
Bands per physical unit:. 2,000.
Interleaving Levels:, . . 1.

Access Techniques

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

Description of stage

Wait for synchronizer
not busy: ce e

Move head to selected
track: . . . . . . .

(If writing) Fill buffer: .

Wait for selected
sector: . . . . .

(If reading) Empty
buffer: . . . . .

© 1963 by Averbach Corporation and BNA Incorporated

. moving heads.
. same.

Access to a record
can occur at any
. one of these stages,
. [ providing the drum
is in the correct
position.

Revised 4/63
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UNIVAC Ss 80/90 MODEL I

§ 043,

.29 Potential Transfer Rates

.291 Peak bit rates
Cycling rates: . . . . . 870 rpm.
Track/head speed:. . . 1,108 inches/sec.
Bits/inch/track: . . . . 650
Bit rate per track:. . . 720,000 bits/sec/track.
.292 Peak data rates
Unit of data (charac-
ter or word):. . . . . word.
Conversion factor
(bits for unit): . . . . 44 bits/word.
Gain factor (tracks

perband).. . . ... .1,
Loss factor (degree
of interleaving): . . .12,
Data rate: . . ... . . 696 words/sec/device.

.3 DATA CAPACITY
.31 Module and System Sizes

[See table below]

.32 Rules for Combining
Modules:. . . .. ..
or up to 9 7966's with
a 7965 or a 7957.

.4  CONTROLLER

. none, or 1 7965; or 1 7957;

.44 ~ Data Transfer Control

.441 Sizeof load: ... ... 48 words (1 block).
.442 Input-Output area:. . . . buffer band in Magnetic
Drum.
.443 Input-Output area
access:. . . . .. . . . entire block.
.444 Input-Output area
lockout: . . . . . .. .none, test busy required in
program to protect area.
.445 Synchronization:. . . . . automatic.
.446 Synchronizing aids: . . . test busy.
.447 Table control:. . . .. . none.

:’ .5  ACCESS TIMING

.51 Arrangement of Heads

.511 Stacks per system: . . . 20 maximum,
Stacks per module: . . . 2.

Yokes per module: . . .1,
.512 Stack movement: . . . .across length of drum.
.513 Stacks that can access

tion:. . ........ entire drum accessible.
.514 Accessible locations
By single stack
With no movement:, . 12 blocks.
With all movement:. . 12,000 blocks.
By all stacks
With no movement:. : 24 blocks per module.
240 blocks per system.

.53 Access Time Parameters and Variations

.532 Variation in access time

4/63  Revised

.41 Identity: ... ... .. .Synchronizer. Stage ;:g:ﬁon' f;tcnple'
Type No. 7914. * :
Wait for Synchronizer
not busys 0to 156 0.0,
. Move head to selected
.42 Connection to System tracks 0, or125t0540  300,0
. Fill buffer (writing): 3.4 3.4
421 0n-11.ne: --------- 1, Wait for selected block: 0 to 69 20,0
.422 Off-line:. ... ... . .none. Write or read: 34,5 34.5
Empty buffer (reading): 3.4 0.0,
Totals 357.9.
.43 Connection to Device
.431 Devices per controller: . 1 to 10. .6 CHANGEABLE
.432 Restrictions: . .. ... see Paragraph .13. STORAGE:. . ..... none
MODULE AND SYSTEM SIZES
Minimum Maximum
Storage Storage
Identity: No. 7965 No. 7957 No. 7966
Drums: 0 1 2 2 20.
Words: 0 1,152,000 2, 304, 000 2, 304, 000 23, 004, 000.
Characters: 0 5,760,000 11,520, 000 11,520,000 115, 200, 000.
Instructions: 0 1, 152,000 2, 304, 000 2, 304, 000 23, 040, 000.
Blocks: 0 24,000 48,000 48,000 480, 000.
Digits: 0 11,520, 000 23, 040, 000 23, 040, 000 230, 400, 000.
Model 2 packed
character: 0 7,680, 000 15, 360, 000 15, 360, 000 153, 600, 000.
Model 1 packed
character: 0 7, 200, 000 14, 400, 000 14, 400, 000 144, 000, 000.
Modules: 0 1 1 1 10.

| AUERBACH / BNA l



INTERNAL STORAGE: RANDEX DRUM

771:043.700

§ 043.
.7  AUXILIARY STORAGE PERFORMANCE
.71 Data Transfer
Pair of storage units possibilities
With self: . ... ... no.
With Magnetic Drum: . yes.
.72 Transfer Load Size
With Magnetic Drum,
Model 2: . . ... ... units of 320 packed
characters.
With Magnetic Drum,
Model 1: . . ... ... units of 300 packed char-
acters or 240 characters.
.73 Effective Transfer Rate

With Magnetic Drum,

Model 2: . . . . . ... 4, 640 packed char/sec.
With Magnetic Drum,
Model 1:. ... .... 4,350 packed char/sec or

3,480 char/sec.

© 1963 by Auerbach Corporation and BNA Incorporated

ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock

Invalid address: check sets indicator.
Receipt of data: check sets indicator.
Dispatch of data: check sets indicator.
Off Normal®: check sets indicator,
Physical record missing: check sets indicator.
Parity check sets indicator.
® Off Normal includes: . . . . . . Buffer overflow

Buffer underflow

Block size

Bad spot

Bad track

Faulty operation

Interlock

Revised 4/63
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UNIVAC SS 80/90 Model |

Central Processor

CENTRAL PROCESSOR

§ 051.
.1 GENERAL

.11 Identity: . ....... Central Processor.
Model 1.

.12 Description

The Central Processor is a solid state device with a
basic operating cycle of 17 microseconds which op-
erates on fixed length, fixed point decimal words of
10-digits size., Numbers are held in sign and abso-
lute value; a zero may have either sign. Alphameric
characters are regarded as two numeric characters,
and alphameric comparison requires a short pro-
gramming subroutine.

Preparing a line of print in accordance with a given
format requires complex programming. No code
conversions are normally required and zero suppres-
sion is available; however, all other editing functions
(check protect, comma insertions, etc.) must be in-
ternally programmed. Transfer of data to the print
buffer track, which consists of 26 words, must.also
be so programmed.

Programming of the Model I is basically governed by
two factors:

(1) The input-output volume determines the minimum
amount of central processor time to be used. If
the time allotted to input-output provides suffi-
cient time for the related internal processing, no
reduction in overall timing can be effected. On
the other hand, if internal processing should ex-
ceed input-output time, the total time for the
problem will be the central processor time plus
10 per cent of the input-output time,

(2) The allocation of instructions and data on the
drum so as to reduce instruction latency.* In
general, the machine instructions are kept on
either portion of the drum (i.e., either the fast
or the normal), but an attempt is made always to
keep the data on the fast portions.

The overall speed capacity of the Model I system is
approximately 14, 000 additions per second, if no
input-output operation is in process. With all input-
output units operating, the speed is reduced to ap-
proximately 12, 000 additions per second, or approx-
imately 1, 200 possible instructions for each card

read in. There are three arithmetic registers, three

index registers, and one instruction register. The
Magnetic Drum is also contained in the same cabinet.

* The "latency" of an operand or an instruction is the
time spent waiting for it to come under the read/
write heads., Programming the UNIVAC Solid State
is often concerned with minimizing latency, and
many techniques are used for this purpose.

© 1963 by Auerbach Corporation and BNA Incorporated

.12 Description (Contd.)

The control of simultaneous operations is extremely
simple because, in general, each peripheral device
has a separate buffer band and controller circuits.
The transfers between Buffer bands and working
storage are different on the 80-column and 90-column
versions and are again different for each type of
peripheral device.

The Model I processor handles data in words of 10
digits plus a sign bit. Four bits are used for each
digit, and a biquinary code is for the numbers O to 9.
The other six characters of the code are called
"undigits" and are written as A, B, C, F, G, and H.
Each digit has an odd parity bit associated with it.
Parity is checked during all data movements to or
from storage. The central computer uses only nu-
meric data, whereas the peripheral units use alpha-
meric card data. This difference is resolved by
splitting each alphameric word (10 characters) into
2 words, 1 zone and 1 numberic. The computer has
three 1-word arithmetic registers A, X, and L.
Register A is the accumulator and forms one half of
a double length register, (combined AX), which is
used for shifts and multiplication instructions.

Programming for the SS 80/90 Model is similar to
programming for the IBM 650. As in most drum
storage computers, latency problems emphasize the
importance of program complexity. The instruction
form is 1 + 1, (known as one and one half address).
This instruction form uses the second address to state
the location from which the next instruction is to be
taken. There are 62 instructions including arithme-
tic (fixed point only), logical masking instruction,
comparison instructions, a right-shift and a left-
shift instruction, a zero-suppress instruction, and
automatic translation instructions. These all op-
erate on full words. Character manipulation is per-
formed by a combination of shifts and logical AND
and OR instructions.

The Model I has 3 index registers, which can be used
to modify the first address in an instruction. Nor-
mally this address is the operand, but it can be a
transfer-of-control address. The second (or next-
instruction) address cannot be modified by index reg-
isters.

Data is held on the drum in 200-word "bands". There
are two types of bands, with either one or four
read/write heads. The access time to a particular
operand is either from O to 3.4 milliseconds or O to
0. 875 millisecond respectively for either one or four
heads. These are much longer times than the actual
instruction times themselves. (Addition only takes

0. 085 millisecond. )

The data processing speed of the processor depends

not only on the type of storage in which the instruc-
tions are held, but also on the degree of optimization
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§ 051.

.12

.13
.14
.2

.21

Description (Contd. )

estimates of data processing speeds are based on the
assumption that standard practice has been followed.
These are outlined in the performance section.
attained. Both of the assembly programs do a con-
siderable amount of automatic optimization. The

Availability: . . . . . . 10 months.
First Delivery: . . . . June, 1959.

PROCESSING FACILITIES

Operations and Operands

Operation and

Variation Provision Radix Size
. 211 Fixed point
Add-Subtract yes decimal 10 digits + sign,
Multiply
Short: sentinel decimal 2 to 8 + sign,
Long: yes decimal 10 digits + sign,
Divide
No remainder: no,
Remainder: yes decimal 2 to 10 digits + sign,
+212 Floating point
Add-Subtract: subroutine decimal,
Multiply: subroutine decimal,
Divides subroutine decimal,
. 213 Boolean
AND: yes } i 40 bits,
Inclusive OR: yes [ Pinam 40 bits,
. 214 Comparison
Numbers: yes 10 digits,
Absolutes subroutine 10 char,
Letters:* subroutine 10 char,
Mixed:* subroutine 10 char,

. 215

® requires 9 instructions (6 executed),

Code translation: all UNIVAC Solid-State sys-
tems except 90-column
card systems have auto-
matic code translation
during card operations.
All systems can translate
word-by-word, between
the internal coding and the
appropriate card codes,
and for the purposes of
compatibility with UNIVAC
I, 1I, etc., to Excess-3
code.

. 217 Edit format

. 218 Table look-up:. . . ..

4/63

Provision Comment
no,
yes
no,
no,
no,
yes
no,
no,

Size.

Alter size:
Suppress zero:
Round off;
Insert point:
Insert spaces;
Insert:

Float:
Protection:

also commas 10 chars,

see Boolean 10 half chars,

subroutine,

.219 Others:. . . . . . ...

in tape systems, the tape
buffer may be utilized to
transfer a band of 200
words from one part of the
store to another. During
the transfer all words move
cyclically back one word in
relative position, thus word
number 6 becomes word
number 5. Word number 1
becomes word number 0
and number O becomes

number 199.

.22 Special Cases of Operands

. 221 Negative numbers:. . . least significant 4 bits of
each word always contain
sign digit, O for positive,
and 5 for negative.

.222 Zexro:, . oo 000 . . both plus and minus zero can
occur and are not equal in
comparisons.

. 223 Operand size .

determination: . . . . fixed.

.23 Instruction Formats

. 231 Instruction structure: . 1 word.

. 232 Instruction layout:

Part Op |m | c| S

Size (digits)| 2 4 4|1
.233 Instruction parts

Name Purpose

OP: ......... operation code.

Mmi. o o vv o memory address (indexable)
second instruction address,
or operation variation.

[ next instruction address.

S:.......... Index Register.

. 234 Basic address structure: 1 + 1.

. 235 Literals

Arithmetic:. . . . . . only set register to zero.
Comparisons and

tests: . . . . . . . . none.

.236 Incrementing

modifiers: ... .. yes.

.236 Directly addressed ope'rands

. 2361 Internal storage type

Min.

size Volume accessible

Magnetic Drum:
Magnetic Core:
RANDEX:
.2362 Increase address
capacity:s « « ¢« o .
. 237 Address indexing
. 2371 Number of methods: .
.2372 Names: . . . . ...

. 2373 Indexing rule:. . . . .

AUERBACH | &R |

9, 200 words.
1, 280 words.
23, 040, 000 words.

not needed.

2.

Indexing.

Band Modification.

increment added to instruc-
tion address. Under certain
circumstances the address
is made to cycle within a
band (200 words) of drum
store. Otherwise, it cycles
either modulo 5, 000 or
modulo 10, 000 depending
on the store size.
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§ 051.

. 2374

. 2375
. 2376

. 2377
. 2378

.238
. 239
. 2391

. 2392 Increment sign:. . . .

. 2393

. 2394
. 2395

.24

. 241

. 242

.31
.32
.33
. 331

. 332

. 333
. 334

Indexing specification: by the programmer: num-
bers 1 to 3 on the coding
sheet.

in the machine instruction:
use of the sign bit, and 1
bit of the operation code.

Number of potential

indexers: . . . ... 3.
Addresses which can
be indexed: . . . all.
Cumulative mdexmg none.
Combined index and
step:. . . . .. . no.
Indirect addressmg none.
Stepping
Specification of
increment: .. ... in stepping instruction.

positive; complemerits used
for decrements.

4 digits (16 bits used hexa-
decimally in Model 2 when
addressing core).

Size of increment: . .

End value: .. ... . in test instruction.
Combined step and
testi. « v 4o o 00, no.

Special Processor Storage

Category of storage
Number of Size in
locations  words Program usage
Register: 4 1 arithmetic, temporary storage,
and control,
Index: 3or9 0.4 indexing.
Buffers; 3to5 200 input-output,
Category of storage
Total No, Access Cycle
of time time
locations Physical Form Hsec Hsec
Register: 4 hardware 117 11,
Index: 3or9 3 in hardware, 6 in core 17 17,
Bufferss 3tod drum bands 3,400 3,400
to
5,100
SEQUENCE CONTROL FEATURES

Instruction Sequencing: 1 + 1 addressing.

Look-Ahead: . . . . . . yes, the next instruction.

Interruption

Possible causes
In-out units: . . . . . High Speed Reader Buffer
Loaded (optional).
Program control

Individual control: . . High Speed Reader.

Method:. . . . . . . . executing a Card Read in-
struction will activate in-
terruption when Read
buffer is loaded.

Restriction: . . ... none.

Operator control: none.

Interruption conditions: buffer loaded.

© 1963 by Auerbach Corporation and BNA Incorporated

. 335

. 336

.34
.35
.4

.41

.411

.412
.413

414

.415

.416
.417
.418
.42

<421

. 422

Interruption process
Disabling interruption:
Registers saved: . .

none.
next instruction stored in
fixed location.
Destination: ., . . . . a fixed location.
Control methods
Determine cause: . .

Enable interruption: .

implicit.

always enabled.
Multi-running: . . . . . none.
none.

Multi-sequencing: . . .
PROCESSOR SPEEDS

Instruction Times in [tsec:

Fixed point
Add-subtract: . 85.
Multiply: . . . . . .. 85 + 170D.
Divide: . . ... ... 85+187D.
Floating point: . . . . none.
Additional allowance for
Indexing: . . . ... . 17,
Indirect addressing: . none
Re-complementing: . none.
Control
Compare:. . . « + « . none.
Branch:. ... ... . 34.
Compare & branch: . 51.
Counter control
Step: . .. ... ... 68.
Step and test:. . . . . none
Test: . . . ... . 51.
Edit: . . ........ 68 (10char zero suppress).
Convert: . . . . . 51 (10 char).
Shift: . . . ... . 51 +17D.

Processor Performance in gsec

For random addresses
For the following times, it has been assumed that
the instructions are held on the Normal access por-
tion of the drum in known positions, and that the data
are held in random positions on the High speed portion.

c=a+b:...... 833.
b=a+b:...... 1,411,

Sum N items 289N.
c=ab: ....... 867 + 187D.
c=a/bi....... 867 + 187D.

For arrays of data
For the following times, it is assumed that the in-
structions are stored on Normal access portions of
the drum, but executed in the Fast portion. This
effectively reduces the time lost at the end of each
iteration of the loop because of poor latency. It
does involve some additional word in actually trans-
ferring the data, and this is shown separately under
Set-Up Time.

Set-Up Execution
ci—a1+b] . .. .. 3,400 1, 700.
a +bji. .. .. 3,400 1,700,
SlJ.LmI\}ltem ... 1,700 850N.
c=capby. .. .. 3,400 2, 550N,
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§ 051.

.423 Branch based on comparison
For the following times, it is assumed that the in-
structions are stored on Normal access portions of
the drum, but executed in the Fast portion. This
effectively reduces the time lost at the end of each
iteration of the loop because of poor latency. It
does involve some additional word in actually trans-
ferring the data, and this is shown separately under

Set-Up Time.
Set-Up Execution
Numeric data: . . 3,400 1,700.
Alphabetic data: 5,100 1, 870.

.424 Switching
For the following times, it has been assumed that
the instructions are held on the Normal access por-
tion of the drum in known positions, and that the
data are held in random positions on the High speed

portion.
Unchecked: . . . . . 510N.
Checked: . ... .. 799N.
List search: ... . 850N.

.425 Format control per character
For the following times, it has been assumed that
the instructions are held on the Normal access
portions of the drum in known positions, and that
the data are held in random positions on the High
speed portion.

Compose: . . . . . . 485N,

.426 Table look up per comparison
For the following times, it is assumed that the in-
structions are stored on Normal access portions
of the drum, but executed in the Fast portion.
This effectively reduces the time lost at the end of
each iteration of the loop because of poor latency.
It does involve some additional word in actually
transferring the data, and this is shown separately
under Set-Up Time.

4/63

.426 Table look up per comparison (Contd.)

Set-Up Execution
For a match: . . .. 340 1,700N.
For least or
greatest: . . ... 510 1,700N.
For interpolation
point: .. ... .. 510 1, 700N.

.427 Bit indicators
For the following times, it Has been assumed that
the instructions are held on the Normal access por-
tion of the drum in known positions, and that the
data are held in random positions on the High speed
portion.

Set bit in separate

Set bit in pattern:. .
Test bit in separate

location:. . . . . .
Test bit in pattern: .
Test AND for B bits:

340.
1,122,

374.
442,
442,

Test OR for B bits: . 442,

.5 ERRORS, CHECKS AND ACTION

Check or
Error Interfock Action
Overflow: check program jump,
Underflow (float-pt):  none,
Zero divisor: check program jump.

Invalid data:
Invalid operation:
Arithmetic error:

not possible,
some checks
some checks

stops or partial execution,
sometimes stops.,

Invalid address; checks modulo store size,
Receipt of datas error word program jump,
Dispatch of datas error word program jump,
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771:061.100

Univac SS 80/90

Console
CONSOLE
§ 061. .232 Starts
.1 GENERAL Name Form Function
Tape Check: button Completes partially-executed
.11 Identity:. ... ... . .Central Processor Control tape commands.
~cenaty: Panel Start: button Starts processor.
: m: button Selects next address of two.
.12 Associated Units: . . . .Processor Keyboard stand- < button Addresses to which control
—_— ing on the desk. will be transferred when the
Start button is depressed.
. 121 Description: :
—eSEEREE .24 Stepping
The keyboard has 13 keys which include:
Name Form Function
;’ glhe dlg;ts O through 9k W/O Index Regs:  button execute one instruction with-
. us and minus enter kKeys out index regi h
gisters when
3. Ap Alert kf:y that clears a preselected start button pushed.
input regl-ster‘ . W Index Regs: button execute one instruction with
Any combination of four bits can be en- index registers when start
tered. A lamp lights on the keyboard after e Pihed
pushing the_ Alert_ikey indicatipg thaft the Continuous : button executes instructions under
gfoicessb%r 1; ready to accept input from program control when start
€ keyboard. button pushed.
-2 CONTROLS .25 Resets
.21 Power f‘lame Form Function
General Clear: button resets indicators and logic.
Name Form Function
AC: button-light turns off AC and DC power. -26 Loading:. . . . . ... .none.
DC: button-light turns off DC power, .
DC Ready: button-light turns on AC and DC power. -27  Special
Drum: button-light turns off AC and DC power.
Uniservo: button-light turns power to Uniservos on Name Form Function
and off,
No Print: button-light print orders executed but no
s . s s : printing occurs.
-22  Connections: . . . . . .no positive indication. 96 Check: button-light causes stop if card buffer is
8 P
not emptied fast enough.
.23 Stops and Restarts No Punch button-light punch orders executed but no
punching occurs.
. 231 Stops
.3  DISPLAY
Name Form Function
.31 Alarms:. ... ... . .none.
Tape: button Causes Tape Off-Normal Ea—
condition. .32 Conditions
HSP: button Causes High Speed Printer E——
Off-Normal condition. Name Form Function
FR: button Causes High Speed Reader — - -
Off-Normal condition. Printer: light Off-Normal
RPU: button Causes Read Punch Off- Fast Reader: light Indicates that a malfunction
Normal condition. Read Punch: light has occurred in the particu-
Comparison Stop: button Causes Stop on compare Processor: light lar unit.
instructions. Test: light
Stop: button Stop Processor. Tape Sync,: light
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§061. .41 Into Control Registers: . same as Control Registers
but via a control register
.33 Control Registers plus executing store in-
struction, also keyed in.
Name Form Function
.5 CONVENIENCE
Static Register: two 5,4,2,1 indicates statically and dy- _—
bit neon de- namically what instruction | 5¢ Communication:. . . . . none.
cades is being executed. -
Sign: two neons indicates the sign of quanti- | 59 (jock:. . ... .....noDe.
ty in display register. -
Display Register:  ten decades in one of the following reg- .53 Desk Space: . . . ... .length 22", depth 6",
isters: rA, 1C, rL, or X, —_— height 48",
depending upon which dis-
play button is pushed. .54 View: ..........operator must be standing

.34 Storage:. . .

.4  ENTRY OF DATA

4/63 Reprinted

.+ ....displayed in the Display
register via rA, rC, rL,
or rX.
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§ 071
.1
.11

.12

STANDARD

EDP

REPORTS

INPUT-OUTPUT:

.

GENERAL

Identity: . .. ... . . High Speed Reader.
I: 80-Column Reader.

Unit No. 7935.

II: 90-Column Reader.
Unit No. 7945.

Description

The high speed reader reads up to 600 cards per
minute using two read stations, translating card im-
ages into machine codes and transferring them into
the computer store. During 95 per cent of the time
involved in the transfer, the central processor can
continue operations. A standard subroutine function
which uses up 7 per cent more of the card cycle time
compares the card images, giving a total effective
performance of 3,600 cards per minute read, trans-
lated, and verified with 88 per cent central processor
overlap.

Both types of the 600 cards per minute reader are
equipped with a hopper, 2 read stations, and option-
ally, 3stackers. The only difference between the two
types is the number of columns sensed by the read
stations. A vacuum system to assist card feeding
is standard equipment. A Stacker Select and an
Automatic Program Interrupt feature are available
as options.

The buffer between the reader and processor re-
ceives card images from both read stations whenever
a card passes either. Should either of the stations be
empty, the empty station will transmit the image of a
card with every hole punched. Another feature of the
reader is that a card is passed by both read stations
and is moved into a stacker without stopping. A con-
trol routine is required to prevent the image from the
first read station being overwritten by another image
transmitted when the card passes the second read
station unless the Automatic Program Interrupt op-
tion is used. When this option is available, the proc-
essor performs the following operations when the
buffer is loaded. First the current instruction is
completed and the next instruction is stored in a fixed
location. Control is then transferred to a subroutine.
The last instruction of the subroutine causes control
to be returned to the fixed location from which nor-
mal program sequencing is resumed.

Correctness of card reading is verified by routines
in the processor and not in the reader. This internal
redundancy check is more secure than hole counts
and similar reader checks because it also covers the
transfers between the reader and internal storage.
However, this check requires both processor time
and storage space to hold the separate images which
are not required by automatic input checking systems.
When checking is desired, an area must be reserved
in storage for both images so that the comparison
may be performed.
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.13
.14

.2

.21

.211
.212

.22
.221
.222
.223
.23

.24

.31

.311
.312

.32

321
.322

.33

.34

.35

.41

.42
.421

771:071.100

UNIVAC SS 80/90 Model |
Input-Output
High Speed Reader

HIGH SPEED READER

Availability:. . . . . . .3 months.

First Delivery: . . . . . November, 1958 - 90-Col.
December, 1959 - 80-Col.

PHYSICAL FORM

Drive Mechanism

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

Sensing and Recording Systems

Recording systems:. . . none.
Sensing system:. . . . . brush.
Common system: . . . .none.
Multiple Copies:. . . . .none,
Arrangement of Heads
80-Column 90-Column
Use of station: « o « o o « o & . Read Read.
Stacks: = .. .00 ... 1 1.
Heads/stack: . o ¢ o 0o o o 80 45.
Method of use:. . . . . . ... lrowatatime 1 row at atime.
Use of station: « ¢ o v« o 0 v & Verify read Verify read.
Distance: . . . .o 0 o0 . 15 rows 15 rows.
Stacks: P | 1.
Heads/stack: + o o v o o v o 80 45,
Methodof use:. . . . v o o . & 1row at a time 1 row at a time,
EXTERNAL STORAGE
Form of Storage
Medium:. . ... .... Standard punched card.
Phenomenon:. . . . ... punched holes;

rectangular on 80-column;
round on 90-column.
Positional Arrangement

Serialby: . . ... ... 12 rows.
Parallelby: . . ... .. 80- or 45-columns.
Coding: . .. .. « . . .80-column (Hollerith,

binary, column binary).
90-column (standard 90
column code).
80-column card, any 80-
column equipment.
90-column card, any 90-
column equipment,

Physical Dimensions: . . standard punched card.

Format Compatibility:. .

CONTROLLER

. built into Central Processor
and the unit. Contains a
special buffer band on the
processor's drum to trans-
mit and receive card images.

Identity: . . . . . . ..

Connection to System

On-line:. ........L
. . none.
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equipment malfunction,

771:071.430 UNIVAC $S 80/90 MODEL 1|
A
§ 071. .6 PERFORMANCE
.43  Connection to Device .61  Conditions: . . . ... .no variation.
.431 Devices per controller:. 1. .62 Speeds
.432 Restrictions: . .. . . .none.
.621 Nominal or peak speed:.600 c.p.m.
.44 Data Transfer Control .622 Important parameters:
.441 Size of load:. . . ... .2 cards. Name Value
.442 Input-Output areas: . . . 2 interlaces on buffer band
of 200 words. Cycle time:. . . . .. .100 msec.
.443 Input-Output area Select stacker time
access:. .« . . . . . .1lDband. span:.........l00msec,.
.444 Input-Output area Feed card instruction }
lockout: . . ... .. .area insecure without pro- time span: . . . .. .100|msec.
gram tests unless Auto- Unload buffer tim
matic Interrupt feature span:......... 15 msec.
is used. .623 Overhead:. ... ... .l clutch point.
.445 Table control:. . . . . . none. Note: up to four read
.446 Synchronization:. . . . . automatic. orders can be stacked by
.447 Synchronizing aids: . . . interrupt. this unit.
.624 Effective speeds: . . . . (600-C) c.p.m.
.5 PROGRAM FACILITIES AVAILABLE C=number of clutch points
missed per minute.
.51 Blocks
.63 Demands on System
.511 Size of block: . ... .. 1 card
.512 Block demarcation Component Conditicn msec Percentage
Input:. . ....... . fixed size (80- or 90- per card
column). Central Processor:  unload images 3.5 or  3.0.
.52 Input-Output Operations Central Processor:  verify overhead 7.0 or 6.0
.521 Imput: .. ... .+ .. .one image from each of two Note 1: If the second read station is used to veri-
stations if a card was fy the reading at the first read station, the central
read at either. processor must unload the second image and per-
.522 Output:, . . . . . . .. .none. form the comparison.
ggz gﬁgﬁ}ﬁg R EgﬁZj Note 2: The data read into the buffer band are
.525 Marking:. . . . . . .none. stored in interleaved locations around the drum.
.526 Searching:. . ......mnone. To maximize processing efficiency, these data
should be processed from the interleaved locations,
.53 Code Translation:. . . . instruction provided. since outputting computed results requires another
: kind of interleaved pattern which is best loaded
.54 Format Control:. . . . .none. from the input interleaved array.
.55 Control Operations .7 EXTERNAL FACILITIES
Disable: . . . ......no. .71  Adjustments: . ..... none
Request interrupt:. . . . no.
Offset card: . . . . .. .no. .72 Other Controls
Select stacker: . .. . .yes, —_—
Select format:. . . . . .mno. Function Form Comment
Selectcode: . . . ... .yes
Unload: ..... « « » o+ 0O, Clear: button - turn off "Off -Normal".
light
.56  Testable Conditions Computation: 2 b{glltltons stops and starts processor.
Disabled: .. ... .. .no.
Busy device:. . . ... .yes .73 Loading and Unloading
Output lock: . . . . ... no.
Nearly exhausted:. . . .no. .731 Volumes handled
Busy controller:. . . . . yes
End of medium marks: . no. Storage Capacity
Input buffer full:. . . . . yes
Off-Normal*: . . . .. .yes Hopper:. . . .. ... 1,000 cards.
. " ~ Stackers 3):. . ... 1,200 cards each.
Off'N;’ rmal ils 2 g:';;'al iter;" ol ) .732 Replenishment time: , , 0.2 to 1.0 min.
any abnormal cont on 1ncluding: ?;lpgait:el:ons. does not nee d to be s toppe d.
empty hop]:;et, .733 Adjustment time: . . . . 1 to 5 minutes.
card jam, .734 Optimum reloading

period:. . . ... .. .l,66 minutes.
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§ 071.

.8

ERRORS, CHECKS AND ACTION

Errors Check or Action
Interlock

Reading: none.

Input area overflow: fixed.

Invalid code: all legal.

Exhausted medium: see "Off-Normal”,

Imperfect medium: none.

Timing conflicts: program stall. wait.

Off-Normal®; check. set indicator.

® Off-Normal includes: . . . . . . exhausted medium.
equipment malfunction.
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INPUT-OUTPUT: READ PUNCH

§ 072.

.1 GENERAL

.11 Idemtity: . ... ..... Read Punch.
80-column Punch Unit.
No. 7936.
90-column Punch Unit.
No. 7946.

.12 Description:

.13
.14

.21

.211
.212

.213
.214

These two card punching units are able to process
cards at a peak speed of 150 cards per minute, us-
ing a single point clutch.

Type 7936 contains 5 card stations: read, wait,
punch, wait and read. The punch station is fitted
for 80-column cards.

Type 7946 contains 3 card stations: read, punch
and read. The punch station is fitted for 90-column
cards.

The read stations are optional and can be fitted to
read either 80- or 90- column cards in either type,
although it is unlikely that mixtures are required.
Each type has one hopper and two stackers, but the
stacker select feature is optional.

There are automatic input code translations and four
special instructions are available to perform some
translation (see Internal Storage, Magnetic Drum,
paragraphs 1.3) either for 80-column patterns or 90-
column patterns.

The optional read stations are intended for use in
conjunction with the punch. The last station permits
sending an image of the card to enable verification
in a routine. The first station permits reading part-
punched cards before completing the punching. Note
that two input and one output images are transmitted
on any stimulated cycle of the device.

Availability:. . . . ... 7 months.

First Delivery: . . ... No. 7936 - December, 1959,
No. 7946 - June, 1958.

PHYSICAL FORM

Drive Mechanism

Drive past the head:. . . pinch rollers.

Reservoirs: . . . ... . . Type 7936 only.
Number: ... ... .. 2.
Form: . ........ wait stations.
Capacity:. . .« . ... 1 card each.
Feed drive: . . . . . . .pinch rollers.
Take-up drive: . . ... pinch rollers.

© 1963 by Auerbach Corporation and BNA Incorporated

.22

.221

.222

.223
.23

.24

.33
.31

.311
312

.32

.321
.322

771:072.100

UNIVAC SS 80/90
Input-Output
Read Punch

Sensing and Recording Systems

Recording system:, . .
Sensing system

Multiple Copies:

Arrangement of Heads

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

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

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

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

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

* These stations are optional.

EXTERNAL STORAGE

Form of Storage

Medium: . ...
Phenomenon:. .

. punch and die.
90 char, round holes.
80 char, rectangular holes.

1 row at a time

wait

5 card rows.
none,

none,

N. A,

punch

5 card rows

1

80

1 row at a time

wait

5 card rows,
none.

none.

N. A.

read

5 card rows

1

80 or 45

1 row at a time

e e e brush.
. . Done.
80-Column 90-Column
read read,
1 1.
80 or 45 45 or 80.

1 row at a time.

none.

punch.

1 card.

1.

45,

1 row at a time.

none.

read.

1 card.

1.

45 or 80.

1 row at a time.

. . standard punch card.

. punched holes.
80 char rectangular.
90 char round.

Positional Arrangement

Serial by: . . .

o e o .

DRI

. row (1 out of 12),

80 col on 80 char card.

45-colon 90 char card.

Hollerith, column binary,

binary, on 80-col card.
Standard 90-col card

code,
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§ 072.
.34 Format Compatibility

80-column: ... ...
90-column: . ... .

.35 Physical Dimensions: . .standard punched card.

.4 CONTROLLER

.41 Identity: . ... .. .. .built into Central Processor
and the unit. Contains a
special buffer band on the

processor's drum to
transmit and receive
card images.

.42 Connection to System

.421 On-line: . ........ 1 max,
.422 Off-line:. . .. ..... none.

.43 Connection to Device

.431 Devices per controller:. 1 max.
.432 Restrictions: . .. . . .none.

.44 Data Transfer Control

.441 Size of load:, . . ...

put).
.442 Input-output areas: . . .3 interlaces on 1 buffer
band.
.443 Input-output area
ACCESS: & v 4 v 4 4 . s band
.444 Input-output area
lockout: ., . ..... . punch area of buffer is
locked out until punches
are set up from previous
instruction.
.445 Table control:. . . . . . none.
.446 Synchronization:. . . . . automatic.

.5 PROGRAM FACILITIES AVAILABLE

.51 Blocks
.511 Size of block: . . ... . 1 card.
.512 Block demarcation
Input: . ....... . fixed
~Output:. . .......fixed
.52 Input-Output Operations
521 Input: . . . .00 ... 2 cards.
.522 Output:. . ... .. .. .lcard
.523 Stepping:. .. ... .. .nNONe.
.524 Skipping:. . . . . . . . .0DODE

.525 Marking:. . . ... .. .none.
.526 Searching:. .. ... . .none.

.53 Code Translation:. . . . automatic.

.54 Format Control:. . .. . none.

4/63 Reprinted

. any 80-column equipment.
. . any 90-column equipment.

. 3 cards (2 input and 1 out-

.55

.56

.61
.62

.621
.622

.623
.624

.63

Control Operations

Disable:". . . ... .. . no

Request interrupt:. . . . no.
Offset card: , , . . .. .no.
Select stacker: . . ... yes.
Select format: .. . . . .no.
Selectcode: . . .. ... yes.
Unload: ... ......no.,

Testable Conditions

Disabled: . . .. .. .. no.
Busy device:. . . .. . . yes.
Output lock:. . . . . . . no.

Nearly exhausted:. . . . no.
Busy controller:. . . . . yes.
End of medium marks: . no.
Off Normal*: ., . ... .yes.
Input buffer full:, . . . . yes.

* Off Normal includes: . empty stations.
full stackers,
empty hopper.
card jam.
equipment malfunction.

PERFORMANCE

Conditions: . ... . . .none.

Speeds

Nominal or peak speed . 150 c.p.m.
Important parameters
Name
Cycle: . ......
Stacker select
time span: .. ..
Start time span: . .
Buffer unload time

Value
. 400 m.sec.

. 116 m.sec.
. 133 m.sec.

. 136 m.sec.
1 clutch point,
. (150-C) c.p.m.
C =number of clutch points
missed per minute.

Overhead:
Effective speeds: . . .

Demands on System

m, sec,
Component Condition per card Percentage
Central Processor load buffer 1 3.5 or 0.9.
Central Processor: unload buffers 2
& 3 3.5 or 0.9.
Central Processor: note 1 below 10.4 or 2.1.

Note 1: If the second read station is used to verify
the reading at the first station plus the punching
done at the punch station, the program must merge
the punch and first read images and compare punch
and second read images.

Note 2: The data read into the buffer hand are
stored in interleaved locations around the drum. To
maximize processing efficiency, these data should
be processed from the interleaved locations as the
output computed results require another kind of
interleaved pattern which is best loaded from the
interleaved array upon input.

AUERBACH |
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§ 072. .8 ERRORS, CHECKS AND ACTION
.7 EXTERNAL FACILITIES
Error Check or Action
.71 Adjustments: ... .. .none. Interlock
.72 Other Controls Recording none,
Function Form Comment Reading: none.
Computation 2 starts & stops processor. Input area overflow: Dot possible.
Buttons Output block size: fixed.
Invalid code: none.
.73 Loading and Unloading Exhausted medium: see "off normal"”.
Imperfect medium: none,
.731 Volumes handled Timing conflicts: interlock wait,
Storage Capacity Off Normal®: check set indicator,
Hopper:. . ... ... 600 cards. . .
Stackers (2): . . . . . 1,200 cards each. . koff Normal includes:. . + « « o « g:ndelrb:; ﬁ:ll.
.732 Replenishment time: . .0.25 te 1 mins, o ::: ';er m’l’ ye
does not need to be stopped. card iam )
.733 Adjustment time: . . . .l to 2 mins. malfljm .
.734 Optimum reloading .

period:. . . ... .. .4mins.
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UNIVAC SS 80/90 Model |
Input-Output
Paper Tape Reader

INPUT-OUTPUT: PAPER TAPE READER

§ 073.
.1 GENERAL

The paper tape reader and punch are two separate
units housed in the same cabinet with their joint con-
troller. The photoelectric reader operates at 500
characters per second. Five-, six-, seven-, or
eight-channel tape can be read, checked for parity,
translated into six-bit biquinary code, and stored in
a 20-character buffer found in the synchronizer that
is part of the entire paper tape unit.

The program is able to test the buffer to transfer 10
characters at a time into the arithmetic registers of
the computer. The time involved is 187 microsec-
onds per transfer, or less than 1 per cent of the
overall computer capacity.

.2 PHYSICAL FORM

A friction drive mechanism is used, with two 1-foot
capacity reservoirs. A spooler can be added as an
optional extra to take up the paper tape after it has

been read.

.3 EXTERNAL STORAGE

Normal punched tape, with fully punched holes, is
used. Five-, six-, or seven-channel tapes can be
used normally. An eight-channel tape can be used,
but the eighth channel is restricted to some special
function, as all other channels must be unpunched
when the eighth is punched:

Various codes can be accommodated, including Tele-
type, Flexowriter and DaSPan. Each installation
decides its own "End of Message" and "End of Tape"
signals, which can be two or three characters long.
In addition, an installation-chosen signal is used as
the "ignore" signal. Neither the "ignore" nor
""blank" characters are read into the buffer.

.4 CONTROLLER

The central processor in a UNIVAC Solid-State sys-
tem is the controller. Only one paper-tape system
can be connected to a system. Access is directly
into the arithmetic registers, and occurs only upon
request. The amount transferred each time is 10
characters. The paper tape synchronizer contains a
20-character buffer. After the buffer has been filled,
theé reader pauses until it becomes unloaded.

.5 PROGRAM FACILITIES AVAILABLE

Reading, once started, continues until either a stop
character is read or a stop instruction is executed.
Failure to unload the 20-character buffer causes an
indefinite pause in reading. Translation is

PROGRAM FACILITIES AVAILABLE (Contd.)

controlled by plugboard and parity checking is con-
trolled by a rotary switch. The reader shares both
these controls with the punch unit.

"Ignore" characters and blanks are suppressed before
the buffer is loaded. The program can test for
whether the buffer is loaded or whether ‘the unit is
disabled, but cannot distinguish between the various
possible disabling causes, such as torn tape, plug-
board not in place, overheating, or no paper.

PERFORMANCE

The peak speed of the reader is 500 characters per
second. The effective speed is the same, provided
that the buffer is unloaded once each 20 milliseconds.
If not, the cost isthe ? -millisecond stop-start
time, which would otherwise be overlapped.

During the reading of the tape, the buffer is first
filled; then its contents are transferred to the auto-
matic registers. Transfer of the buffer contents to
the registers takes place each 20 milliseconds, or
within from 6 to 7 drum revolutions. This operation
takes only 0. 20 millisecond, including subsequent
transfer of data to storage as well. The transfer to
storage can take an additional 3.4 milliseconds or
0. 85 millisecond, depending upon whether the store
data is in Normal or Fast areas of the drum.

EXTERNAL FACILITIES

The plugboard which controls the code translation can
be changed in approximately 20 seconds if-a new one
is available, or it can be rewired in less than

20 minutes.

The parity control switch sets the unit to check a spe-
cific channel for odd or even parity, or to ignore that
channel altogether.

The optional spooler holds a 500-foot reel, which can
be read in 2 minutes. Changing reels takes about
1 minute. Take-up facilities are standard.

ERRORS, CHECKS AND ACTION

Parity is checked during reading, and buffer overflow
is avoided by an automatic pause, or interlock.

These errors effectively cause the unit to be
"disabled":

Torn Tape.

Power Off.
Overheating.

Improper Airflow .
Plugboard Not in Place.
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771:074.100

UNIVAC SS 80/90 Model |
Input-Output
Paper Tape Punch

INPUT-OUTPUT: PAPER TAPE PUNCH

§ 074.

.1

GENERAL

The paper tape reader and punch are two separate
units housed in the same cabinet with their con*
troller. The punch operates at 100 characters per
second. Tape with five, six, seven, or eight chan-
nels can be punched, with or without parity being
generated for each character. A plugboard is used
to translate from six-bit biquinary code to output
code. A 10-character buffer in the synchronizer is
used to store the data being punched.

The program is able to test the buffer and to trans-
fer 10 characters at a time into the computer’s
arithmetic registers. The time involved is 85 micro-
seconds per transfer, or less than 0.1 percent of

the overall central processor capacity.

PHYSICAL FORM

A sprocket drive mechanism is used.

EXTERNAL STORAGE

Normal punched tape, with fully punched holes, can
be used. Tapes with five, six, or seven channels
can be used normally. An eight-channel tape can be
used, but the eighth channel is restricted to some
special function, as all other channels must be
unpunched when the eighth is punched.

Various codes can be accommodated, including
Teletype, Flexowriter, DaSPan, etc.

CONTROLLER

The central processor functions as the controller,
and only one paper-tape system can be connected
to a UNIVAC Solid-State system. The rather
unusual procedure for providing data to the punch
is directly from the arithmetic registers, and 10
characters are transferred each time. The paper

© 1963 by Auerbach Corporation and BNA Incorporated

.4

CONTROLLER (Contd. )

tape synchronizer has a 10-character buffer, which
is tested to determine whether the previous opera-
tion has been completed.

PROGRAM FACILITIES AVAILABLE

Punching occurs serially in sets of 10 characters.
For instance, six characters can be punched
accompanied only by four blanks. The punch buffer
is not automatically protected, and a program check
must be made prior to loading. Translation is con-
trolled by plug-board, and parity checking by a
rotary switch. Both these controls are shared with
the reader.

PERFORMANCE

Both the peak and effective speeds are 100 characters
per second.

EXTERNAL FACILITIES

The plugboard which controls the code translation
can be changed in approximately 1 minute if a new
one is available, or can be rewired in less than

20 minutes. The parity control switch sets the

unit to check a specific channel for odd or even
parity, or to ignore that channel altogether. An
additional option is the ability to punch Teletype
code. The supply spooler has a 500-foot reel which
can be punched in 10 minutes. Changing reels takes
approximately 1 minute. Take-up facilities are
standard.

ERRORS, CHECKS AND ACTION

Parity is checked during reading, and buffer over-
flow is avoided by an automatic pause, or interlock.
Physical conditions which cause the unit to become
disabled include torn paper, overheating, insufficient
airflow, or no power.
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STANDARD

EDP

REFORTS

§ 081.
.1

.11

.12

.13

.14

.21

-211
.212

.22
.221

.222
.223

.23

.231

.233

INPUT-OUTPUT: HIGH SPEED PRINTER

GENERAL
Identity: . . . . . . .. High Speed Printer.
Printer.
Unit No. 7912.
Description

The High Speed Printer has been used with UNIVAC
systems since 1952. Its peak speed is 600 lines per
minute, dropping to 300 lines per minute for 23-inch
spacing of lines.

The print line can contain 100, 110, 120 or 130 posi-
tions at a pitch of 10 per inch; lines may be spaced
at either 6 or 8 per inch as set by the operator.

The printer has a set of 51 characters engraved on
print wheels and up to 5 carbon copies can be
produced.

Inter-line spacing can be controlled only by specify-
ing the number of line spaces between printed lines
in the program. There is no form control loop and a
program must count its way over pre-printed forms.

The stationery must be sprocket-punched, card or
paper stock.

10 months.

First Delivery: June, 1958.

PHYSICAL FORM
Drive Mechanism

Drive past the head: . .
Reservoirs:

sprocket push-pull.
none.

Sensing and Recording Systems

Recording system: . . . on-the- fly hammer stroke
against print wheels.
none.

Common system: none.

Multiple Copies

Maximum number
Interleaved carbon at

Carbon creep:
Types of master

Multilith: . . . . . .. special ribbon and form.
Xerox: . . ... ... yes.
Spirit: . .. ... special form.

.24

.25

.31

.311
.312

.32

.321
.322

.33
.35
.351

.352
.353

.41

.42

.421
.422

.43

Arrangement of Heads

Letters:
Special:
Alternatives:

FORTRAN set:
Basic COBOL set:
Total:

771:081.100

UNIVAC SS 80/90 Model 1
Input-Output
High Speed Printer

1.

100 - 130 (increments of
10).

line at a time.

10 0-09.

26 A-2Z.

15 L8 EER /&)
none.
no.
see note.

51.

Note: With a substitution of the apostrophe (') for
the required COBOL quotation mark ("), this
would be an acceptable required COBOL set.

.3 EXTERNAL STORAGE

Form of Storage

Positional Arrangement

Serial by:
Parallel by:

.......

Coding:

Physical Dimensions

Left:

.4 CONTROLLER

Identity:

Connection to System

Connection to Device

.431 Devices per controller:

(© 1963 by Auverbach Corporation and BNA Incorporated

paper stock.
printing.

line.
100 to 130 positions.

6-bit printer code.

4 to 21 inches.
any length is acceptable.

3.5 inches.
3.5 inches.

built into Central Processor
and the unit contains a
special 200 word buffer
band on the processor's
drum which transmits the
print data to the unit.
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771:081.440

UNIVAC SS 80/90 MODEL. |

§ 081.

.44 Data Transfer Control

.441
442
. 443

Input-output areas:
Input-output area

.444

. 445

.446 Synchronization: . . . .

1 line.
buffer band.

locked out while Printer is
printing or spacing.

none.

automatic.

.5 PROGRAM FACILITIES AVAILABLE

.51 Blocks

.511
.512

Size of block:
Block demarcation

.52

.521
.522
.523

.524
.525
.526
.53 Code Translation: . . .
.54 Format Control: . . . .

.55 Control Operations

Disable:
Request interrupt: . . .

.56

Output lock:
Nearly exhausted: . . .

*Off Normal includes:

.6 PERFORMANCE

.61 Conditions:. . . . . ..
.62 Speeds

.621 Nominal or peak speed:

.622 Important parameters

Name
Vertical speed:. . . .

5/63 Revised

1 line.

feed O to 79 lines alone or
as a preliminary to
printing.

none.

none.

none.

none.

none.

no.
no.
no.
no.
no.

see Off Normal.
yes.

no.

no.

yes.

no.

yes.

no paper.
no ribbon.
equipment malfunction.

none.

600 lpm.

Value
20 inches/sec, max.

.623 Overhead:

.624 Effective speeds:

.63

.71

.72

.73

.731

.732

.733
. 734

number of lines spaced be-
fore printing.

60, 000/(100 + 8 (L-1)) lines
a minute.

L = average number of lines
skipped per line printed.

Demands on System

Component Condition msec per line Percentage
Central Processor: load buffer 10.1 10.1
Central Processor: (note) 4.0 4.0

Note: As data must be arranged in the print interleaved pattern,
26 words must be moved.

EXTERNAL FACILITIES

Adjustments

Adjustment Method Comment

Form tractors: set screws

Vertical align-

ment: clutched normally disengaged.
drive

Other Controls

Function Form Comment

Computation: button starts/stops Central
Processor.

Paper Feed: button light advances paper
1 line.

Change Ribbon:
General Clear:

rewinds ribbon.
resets error inter-

button
button light

locks.
Loading and Unloading
Volumes handled
Storage Capacity
Bin:. ... ...... 1,000 sets.

2 to 5 minutes.
printer needs to be stopped.
2 to S minutes.

Replenishment time: . .
Adjustment time:

Optimum reloading
100 minutes.

ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock

Recording: none.

Reading: none.

Input area overflow: not possible.

Output block size: fixed.

Invalid code: check set indicator.

Exhausted medium:  see "Off Normal",

Imperfect medium:  none.

Timing conflicts: interlock wait.

Off Normal®: check set indicator.

*Off Normal: includes: . . o v o o o o & paper feed check.

equipment malfunction.

AUERBACH / BNA



INPUT-OUTPUT: HIGH SPEED PRINTER

771:081.800

§ 081.

Effective Speed
Lines per
Minute

6,000
5,000

4,000

3,000

2,000

1,000
900
800

700
600

500

400

300

200

100
90
80
70

60
50

40

30

20

EFFECTIVE SPEED
(Unit No. 7912)

1 2 3 4

Inter- Line Pitch in Inches

(© 1963 by Auerbach Corporation and BNA Incorporated
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STANDARD

EDPr

REPORTS

INPUT-OUTPUT: CARD PUNCH PRINTER

§ 082.

.1 GENERAL

.11 Idemtity:. . . . ... .. Card Punching Printer.
Unit No. 7911,

.12 Description

.13
.14

.21

.211
.212

This is an 80-column card unit designed not only to
punch cards but also to print data on them, independ-
ently of their punching. The unit consists of a
single card track from the hopper to the stacker
which is divided into two parts. The first part
starts at the hopper and passes a punch station and a
read station; then there is a gate between the two
parts. The second part passes two printing stations,
one for each face of a card, and ends at the stacker.
The movements of cards along both parts are inde-
pendently controlled by instructions. If one card at-
tempts to overtake another, an interlock stops the
unit.

The unit has a single point clutch in the first part
and moves one card at a time. In the second part,
it moves in multiples of one-line spacings. The
speed of operation with no printing is 150 cards per
minute, but it drops as many lines are printed.
Peak printing speed is 900 lines per station per min-
ute.

Up to 13 lines of print can be placed on each face of
each card. The lines interleave with the punch
rows. Each line has 70 printing positions. A full
alphameric set of 40 engraved characters is avail-
able.

The unit can also handle restricted column post
cards.

Separate instructions are used to:

a) punch one card and read the previous card.

b) print one line on the face of one card and another
on the back of another card if they are present at
the printing stations.

This unit uses the buffer bands that are also used by
the High Speed Printer and Read Punch, and cannot
be operated simultaneously with them if it is using
their buffer bands.

Availability: . . . . . . no longer available.
First Delivery: August, 1959.
PHYSICAL FORM

Drive Mechanism

Drive past the head: . .
Reservoirs:

pinch roller.
none.

......

771:082.100

UNIVAC SS 80/90 Model |
Input-Output
Card Punch Printer

.22 Sensing and Recording Systems

.221 Recording system:

.223 Common system:

.23 Multiple Copies: . . .

.24 Arrangement of Heads

Letters:
Special:
Alternatives:

Basic COBOL set:
Total:

© 1963 by Auerbach Corporation and BNA Incorporated

........

........

.........

die punch and on the fly
hammer stroke against
engraved drum.

brush.

nomne.

none.

wait.
0.

0.
none.

punch.

1 card.

1.

80.

row at a time.

wait.

1 card.
0.

0.
none.

read-verify.

1 card.

1.

80.

row at a time.

wait.

1 card.
0.

0.
none.

print one side.
6 card rows.
1.

70.

row at a time.

print other side.
23 card rows.

1.

70.

row at a time.

10 0-9.

26 A - Z.

4 Lr&Y/
none.
no.
no.

40.
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771:082.300

UNIVAC SS 80/90 MODEL 1

§ 082.

.3
.31

.311
.312

.32

.321
.322

.33

.34

.35

.4
.41

.42

.421
422

.43

.431
.432

.44

.441
442

.443
.444

. 445
. 446

.51
.511
.512

4/63

EXTERNAL STORAGE

Form of Storage

card.
punched holes and printing.

Positional Arrangement: Punch section Print section

Serial by: . ... ... row (1 of 12) row (1 of 13).
Parallelby: ... ... column (80)  column (70).
Coding: . . ...... Punch: Hollerith, binary,

and column binary.
Print: 40 characters in
standard six bit code.

Format Compatibility

Other device or system Code translation

Any 80-column equip-

none if Hollerith code
used.

Physical Dimensions: standard post or punch

card.
CONTROLLER
Identity: . .. ... .. uses buffer bands in the

Central Processor nor-
mally used by the Read
Punch and High Speed

printers.
Connection to System
On-line: .. ... ... 1 max.
Off-line: . . . .. ... none.
Connection to Device
Devices per controller: 1 max.
Restrictions:. . . . . . none.
Data Transfer Control
Printer Punch
Size of load:- . . . . . . 2 line image 2 card images.
Input-output areas: 1 buffer 1 buffer band.
band
Input-output area
aCCESS: + « v v v v 4 . buffer buffer.
Input-output area
lockout:. . . . . ... when print- when buffer is
ing being loaded.
Table control: . . . . . none none.
Synchronization: . . . . automatic automatic.
PROGRAM FACILITIES AVAILABLE
Blocks
Size of block: . . ... 80-column punching.

‘2 lines of printing.
Block demarcation

Inmput: . . . ... ... fixed.
Qutput: . « « « o0 . fixed
Reprinted

.61 Conditions:

.62

.621
.622

. 623

.624

.52 Input-Output Operations
.521 Imput:. . . . . . . ...
.522 Qutput: . . . . ... ..
.523 Stepping: . . . . . . ..
.524 Skipping: . . . . . . ..
.525 Marking: . . ... ...
.526 Searching: . . ... ..
.53 Code Translation: .
.54 Format Control: . . . .
.55 Control Operations
Disable: . .. ... ..
Request interrupt: . .
Offset card: . . . . ..
Select stacker:. . . . .
Select format: . . . . .
Selectcode: . . . . ..
.56 Testable Conditions

*Off Normal includes:

.6 PERFORMANCE

Speeds

Nominal or peak speed:
Important parameters
Name
Punch cycle: . . . ..
Feed printed card: . .
Advance and print 2

.......

Effective speeds:

AUERBACH | BNA

1 card.

1 card punched or 2 lines
printed.

0 - 48 card rows in print-
ing station.

none.

automatic.

none.

yes.

equipment malfunction.
stacker full.

hopper empty.

punch chip box full.
print error.

150 cards/minute.

Value

400 m. sec (for other
parameters, see Punch).

20 m. sec.

9 m. sec each.
1 clutch point in punch
section.

The minimum of 150 or
60, 000/(250 + 58P) cpm.

P = average number of lines
printed on the side of the
card with the most print-
ing on it (13 max).



INPUT-QUTPUT: CARD PUNCH PRINTER

771:082.630

§ 082.

.63 Demands on System

Component Condition m. sec per card Percentage
Central Processor:  load buffer to 3.5 or 0.9
punch
unload buffer 3,5 or 0.9
from punch
load buffer to 10.11t0262.6 or 2.5to 14,2,
print
verify punch 3.5 or 0.9
images
arrange print 8,0 to 208.0  or 2.0to 11.2.
to punch

Note:

The following operations are performed
by routines previous to the actual punch-
ing and printing operations when needed:
compare, verify, and punch images, and
arrange into print interleaved patterns.

.7 EXTERNAL FACILITIES

.71 Adjustments: ... .. none

.72 Other Controls
Function Form Comment
Computation: 2 buttons starts and stops processor.
Clear: 1 button resets interlocks.

© 1963 by Auerbach Corporation and BNA Incorporated

.73
.731

.732

.733
. 734

Loading and Unloading

Volumes handled

Storage

Hopper:. . . .
Stackers (3): .
Replenishment time: . .

Adjustment time:
Optimum reloading per-

Capacity

1,000 cards.
1,000 cards each.
0.5 to 2.0 mins.

no need to be stopped.
1 to 2 mins.

6.7 mins.

ERRORS, CHECKS AND ACTION

Error

Recording:

Reading:

Input area overflow:
Output block size:
Invalid code:
Exhausted medium:
Imperfect medium;:
Timing conflicts:
Off Normal®:

Check or

Interlock

see "Off Normal".
none.

not possible.

not possible.
Check

see "Off Normal”,
none.

interlocks

check

Action

set indicator.

wait.

set indicator.

* Off Normal includes: . « . . . . . .. equipment malfunction.
exhausted medium.
stacker full.

hopper empty.

punch chip box full.
print error.
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EDP
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771:091.100

UNIVAC SS 80/90 Model 1
Input-Output
Uniservo Magnetic Tape Unit

INPUT-OUTPUT: UNISERVO MAGNETIC TAPE UNIT

§ 091.
.1 GENERAL
.11 Identity: . Uniservo Magnetic Tape
Unit.
Type No. 7915.
.12 Description

The UNIVAC Solid-State system normally reads
1, 100-alphameric-character blocks at an effec-
tive rate of 16,400 characters per second. (This
block length is related to a band on the UNIVAC
Solid- State drum, but other block lengths are
possible to provide compatability with other
UNIVAC systems. )

Internally, the system uses four-bit characters,
but the magnetic tape characters are 6-bits.
The difference is resolved by:

(1) Upon Reading: Using two 4-bit storage
characters per 6-bit tape
character read.

(2) UponWriting: Recording on magentic tape

only six bits out of each

two 4-bit characters.

Some format problems result but the effective
transmission rate is not reduced.

The tape is buffered into and out of the unit with

an overlap of 95 percent of the elapsed time be-
tween the central processor and tape transmission.
The tape buffer can also be used to move 200-word
bands from one part of storage to another if no
tape transmission is in progress.

The Uniservo II tape unit can be used in a variety
of ways in which the tape material, packing
density, block size and amplifier gain can be
varied. They are used in conjunction with
Synchronizers. There can be up to two Synchro-
nizers, each of which may have up to 10 tape units
connected to it. One Synchronizer may also serve
any RANDEX system attached. The address of
each unit can be chosen by a patch panel on its
Synchronizer.

The recording can be made on metal ox¥ Mylar
tapes and is compatible with UNIVAC I, II & III,
File Computer, 490 and 1107. There is a special
translate instruction for data in XS-3 code.

A second station is used to read-back tape and
check the row parity, setting an indicator when a
check fails. Three levels of amplification can
be used when reading: low, normal, and high.
Conventional practice is for the operator to read
low to minimize noise; then, if difficulties arise,
switch to normal or high on the Synchronizer,

© 1963 by Auerbach Corporation and BNA Incorporated

.12

.13
.14
.2

.21

.211
.212

.213
.214

.22
.221

.222
.223
.23
.24

Description (Contd. )

The program can also switch the level, but the
operator can override its choice upward.

Extra protection is provided to the tape and head
both electrostatically and mechanically by a plastic
guard interposed between the tape and the heads.

A write lock-out is obtained by inserting a ring in
a reel.

Only tapes that have been edited to mark the flaws
should be used. Tapes are edited by first-record-
ing a pattern of "all ones" along the tape and then
reading and checking. When errors occur while
using metallic tape, a special hand punch is used to
perforate the tape in that area. When Mylar tape
is used and errors occur, its oxide is manually
scraped off, leaving a clear spot on the tape. The
clear spots indicate the start and end of the flaw.
This operation requires at least two passes through
the tape plus manual punching time.

Availability: . . . . . . . 7 months.
First Delivery: . . . . . May, 1960
PHYSICAL FORM

Drive Mechanism

Drive past the head:. . . pinch roller.
Reservoirs
Number: . . . . .. .. 2.

Form: . ... ..... vacuum.
Capacity:. . . . . . .. 6 feet of tape.
Feed drive: . . .. .. . electric motor.
Take-up drive. . . . . . electric motor.

Sensing and Recording Systems

Recording system:. . . . erase head followed by a
magnetic write head.

Sensing system:. . . . . magnetic read head.

common magnetic

read/write head.

Multiple Copies:. . . . . none.

Arrangement of Heads

Use of station:, . . . . . erase.

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

Heads/stack: .. ... . 8

Method of use:. . . . . . all tracks

Use of station:. . . . . . read/write

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

Heads/stack: . ... .. 8.

Method of use:. . . . . . all tracks read or write,
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771:091.300

UNIVAC SS 80/90 MODEL |

§ 091.
.3 EXTERNAL STORAGE
.31 Form of Storage
.311 Medium:. .. ...... metal or plastic tape.
.312 Phenomenon:. . .. ... magnetization.
.32 Positional Arrangement
.321 Serialby: . ....... 1,100 or 720 or 120 frames
at 125 or 250 per inch.
.322 Parallelby: . ... ... 8 tracks.
.323 Bands: ... ...... 1.
.324 Track use
Data: . ........ 6 bits per character.
Redundancy check:. . . 1 parity.
Timing:. . . . ... .. 1 clock
Control signals: . . . . 0.
Unused: ........ 0.
Total: . ... ..... 8.
.325 Row use
Data: .........1,1000r 720 or 120.
Redundancy check:. . . 0.
Timing: . . ... ... 0.
Control signals: . . . . 0.
Gap: ......... see .622,
.33 Coding: . ........ SS 80/90 six-bit or
UNIVAC XS-3.
.34 Format Compatibility

.35

.351
.352

.41

.42

.421
.422

.43

.431
.432

.44
.441

442
.443

.444

.445
.446

4/63

Other device or system Code translation

XS-3 translate imstriic-
tion in 80/90.

Univac High Speed

Printer:. . . .. ... special write instruction.
Univac 490, 1107: . . . program translation to be
handled by 490/1107.

Physical Dimensions
Overall width: . . . . . . 0.5 inch.
Length

Plastic:. . . ... ... 2,400 ft,

Metal: . .. ... ... 1,500 ft.
CONTROLLER
Identity: . . . ... ... Synchronizer,

Type No. 7914.

Connection to System

On-line:, . ... ... .1lmax.
Off-line:. . . . .. . . .none.

Connection to Device

Devices per controller: 10.
Restrictions: . . . . . . none.

Data Transfer Control

1,100 or 720 or 120
characters.
Input-output areas: . . . buffer band of 200 words.

Input-output area ..

access:. . . . .. ... band
Input-output area lock-

out: ... ...... yes, and testable.
Table control:. . . . . . no.
Synchronization:. . . . . automatic.

Revised

.5
.51
.511
.512

.52
.521

.522

.523
.524

.525

.526

.54

.55

.56

.61

.62
.621

PROGRAM FACILITIES AVAILABLE

Blocks

Size of block: . . . . .. 1,100 or 720 or 120
characters.

Block demarcation

Input: . .. ...... fixed,
Output:. . . ... .. . fixed.

Input-Output Operations

Input: . ........ minimum 720 characters
(Could be six 120-
character blocks with gap
as delimiter).

Qutput: ... ... ... 1,100 or 720 or 120.
character block, forward
only.

Stepping:. . . . . . ... none,

Skipping:. . . . .. ... automatic over pre-edited
marked flaws,

Marking:. . . ... ... holes punched in tape
indicate beginning and
flaws.

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

Code Translation: . . . . program

Format Control:

Control: . . . ...... program

Format alternatives: . . none.

Rearrangement:. . . . . none

Suppress zeros:. . . . . none

Insert Point: . . . . .. . none

Insert spaces:. . . . . . none

Recording density: yes

Section sizes: . . . . . . yes

Control Operations

Disable: . . . ... ... yes

Request interrupt: . . .no.

Select format:. . . . . . no.

Selectcode: . . .. ... XS3 or SS 80/90.

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

Unload: ... ...... no.

Amplifier gain: . . . . .yes (3 levels).

Testable Conditions

Disabled: .. ... .. .yes

Busy device:. . . . . .. yes

Output lock: . . . . ... yes

Nearly exhausted:. . . . no

Busy controller:. . . . . yes

End of medium marks: . no.

Error Type:. . . . ... yes

PERFORMANCE

Conditions

Case Char/block Char/inch

It 1, 100 250

1I: 720 250

111 1, 100 125

1v: 720 125

v 120 125

Speeds

25,000 char/sec.
25,000 char/sec.
12,500 char/sec.
12,500 char/sec.
12, 500 char/sec.

Nominal or peak speed: It
H.

Im:
1V:
V:

AUERBACH / BNA



INPUT-OUTPUT: UNISERVO MAGNETIC TAPE UNIT 771:091.622
5 091. .72 Other Controls
Function Form Comment
.622 In{::g:rxl',léant parameters Valu “Rowind: button “Tewinds tape.
Read start /stop Yyalue Forward Backward: 2 button lights forces direction.
125cpit. . . .. ... 18.3/16,3 msec. . :
Read start/stop .73 Loading and Unloading
250 cpiv. . .. ... .. 12.1/9. 2 msec.
Write start/stop 731 Vgigrrr;esé handled Capaci
125¢pit. . .. ... .. 18.8/17.8 msec. e Plastic ~apacity
Write start/stop tape: . . .. ... .. 2,400 ft. or 5,500, 000
Cpii. . .. 12.0/11.1 msec. char or more at 250.
6 OGaphLZZ cpi/250 cpi:. . .2.4/1.05 inches pulses per inch
.623 Ovethead; . . ... ... start/stop time . . y
.624 Effective speeds: . . . .I: 16,400 char/sec. Reel of Metal tape:. . ‘l’cshg(i.f:‘; fzrsz,lﬂ(;%soogr
. 13,600 char/sec. feh plises b
III. 8,800 char/sec. )
1V. 7,800 char/sec. . i
v, 2,600 char/sec. .732 Replenishment time: . .1 to 6 minutes.

71

Demands on System

Component Condition msec per block Percentage
Central
Processor: select unit 0.3 or 0.2 - 0.7
load or unload
buffep 3.5 or 2.6 -17.6
rewind 600,

Note: When computation is to be performed on
UNIVAC XS-3 coded information read from tape,
the data must be converted:to SS 80/90 code. Sim-
ilarly, when preparing XS-3 coded information to
write on tape, the inverse conversion must be pro-
grammed. The cost in either case is a subroutine
which has an inside loop length of 3 instructions
requiring no less than 0. 2 millisecond per word
using a translate instruction.

EXTERNAL FACILITIES

Adjustments
Adjustment Method
Metallic to Plastic: switch

.733
.734

Adjustment time: . . . . .
Optimum reloading

yes needs to be stopped.
0.5 to 1.0 minutes.

6.0 minutes.

.8  ERRORS, CHECKS AND ACTION

Check or
Error Interlock Action
Recording: Tow parity set indicator.
Reading: Tow parity set indicator.
Input area overflow: not possible,
Output block size: not possible,
Invalid code: check set indicator
Exhausted medinm:  mechanical turns off unit,
Imperfect medium:  interlock wait (tape passes) set

indicator.

Timing conflicts: interlock wait,
Noise in gap: check set indicator.
No sprocket pulse: check set indicator.

© 1963 by Auerbach Corporation and BNA Incorporated
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771:111.100

REPORTS UNIVAC SS 80/90 Model |

Simultaneous Operations’

SIMULTANEOUS OPERATIONS

§ 111.

The basic Model I system consists of a central processor with almost totally buffered
input and output facilities, except for the limitation of only one magnetic tape operating at any
given time. The buffering would be complete except that it takes time to actually transfer the
data block from the drum buffer bands to the main drum storage area.

This transfer of a data block takes one drum revolution (3.4 milliseconds) per transfer,
except for transfers to the print buffer band, which take three revolutions per transfer. The
extent to which the peripheral units are used determines the load on the central processor.
When all units of a card system are working, the central processor penalty is less than 15
percent; for a tape system the delay is still less than 20 percent.

This simultaneity between all peripheral units and the computer applies only to a
basic system which has no RANDEX Drum. This uses the buffers otherwise allocated to the
tape units. Thus, there can be no simultaneity between reading or writing the RANDEX Units
and the Magnetic Tapes.

Tables
The following operations can progress simultaneously:

Processing.

Reading a card by means of High Speed Card Reader.

Reading paper tape.

Punching paper tape.

Printing a line.

Reading and/or punching a card by means of the Read-Punch Unit.
Reading or writing of a block of tape or a block from RANDEX.
Reposition any RANDEX heads not otherwise in use.

Rewinding any tape units, not otherwise in use.

© 1963 by Auerbach Corporation and BNA Incorporated Revised 4/63






771:121.101

STANDARD

EDP

REPORTS.

UNIVAC SS 80/90 Model |

Instruction List

§ 121.
INSTRUCTION LIST
INSTRUCTION
OPERATION OPERATION
ABSOLUTE| X-60or S-4| M | C
ARITHMETIC
70 ADD M| cC M) + (rA) — (rA)
75 SUB M| C (rd) - (M) —— (TA)
85 MUL M| C (rL) x (M) — (zA)
55 DIV M|C (M) =+ (rL) —— (rA)
LOGIC
20 BUF M|C (rA) "OR" (M) —— (rA)
35 ERS M| C (rA) "AND" (M) — (rA)
32 SHR onoo| C Shift (rA) and (rX) right, circular
37 SHL onoo| C Shift (rA) left Zero——— rA LSD
62 Zup - | C Zero and comma suppress (rA)
00 mMP M|C Jump
67 HLT M|C Halt, go to M or C depending on start button pushed
82 TEQ M| C Compare (rA) to (rL); if =, go to M; if #, goto C
87 TGR M|C Compare (rA) to (rL); if =, go to M; if #, goto C
82* TEA M|C Compare (rA + bits 1 & 2 of rX); to (rL + bits 4 & 5 of rX); if =, go
to M; if 4+, go to C.
87* TGA M|C Compare (rA + bits 1 & 2 or rX) to (rL + bits 4 & 5 of rX); if =,
gotoM; if #, goto C
* Bit is sign digit set (Model II only)
MISCELLANEOUS INTERNAL
02 LIR M|C M ——— Index Register
07 IIR M|C M + (Index Register) —— (Index Register), and m of (rA)
Zeros ———» balance of rA
12 CTM - C Translate card to computer code
17 MTC - |C Translate computer to card code
C3 MTX M|C Translate XS-3 to computer code
Cl XT™M M|C Translate computer to XS-3 code
DATA TRANSFER
25 LDA M|C (M) — (rA)
60 STA M|C (rA) — (M)
05 LDX M|cC M — (rX)
65 STX M|C (X)) — (M)
30 LDL M|cC (M —— (L)
50 STL M|CQ| (rL) —— (4)
77 ATL - |C (rA) — (zL)
26 CLA M| C**| 0 —— (rA)
31 CLL M| C*¥™| 0 —— (rL)
06 CLX M |[C*| O — (xX)
36 CAA M |C**| 0 —— (rA), save sign
86 CAX M| - 0 —— (rA), and (rX)

© 1963 by Auerbach Corporation and BNA Incorporated Reprinted 4/63



771:121.102 UNIVAC SS 80/90 MODEL 1|

§ 121.
INSTRUCTION LIST—-Contd.
INSTRUCTION
OPERATION OPERATION
ABSOLUTE| X-6or S-4| M | C
23 CTA M| - (xC) (rA)
90* SML M|C M. S.D. of (M) — Sign of (rL)
FO* SMA M|C Sign of (M) —— M. S.D. of (rA)
B8 * TCD M|C 1 to 200 words of Core —— Drum
BO* TDC M|C 1 to 200 words of Drum ——— Core
05 * LSX M|C (Bits 1 & 2 of M) —— (Bits of 4 & 5 of rX)
06 * ZSR M | C** 0 Subregisters 3 and 4 of rX; sign +.
* Model II only
CARD READ-PUNCH
81 RCC aa00j C Load punch buffer with binary image from band aa
81 RCC aa0l| C Load punch buffer translating the band aa machine code to card
image
46 RBU aa00| C Unload punch buffer transferring the binary image to band aa
46 RBU aa0l| C Unload punch buffer translating to machine code into band aa
22 RBT M ]|C Test buffer; if loaded, go to M, (rC) ——— (rA); if not, go to
C
57 RSS - |C Select Stacker
HIGH SPEED READER
72 HCC M |C Feed Card; if interlocked, go to M & (rC) —— (rA); if not,
goto C
96 HBU aa00| C Unload buffer with binary image into band aa
96 HBU aa0l| C Unload buffer translating to machine code into band aa
42 HBT M |C Test buffer; if loaded, go to M & (rC) —— (rA); if not, go
to C
47 HSS 0a00| C Select stacker a
HIGH SPEED PRINTER
11 PRN aann| C Feed nn lines loading the print buffer from band ga
16 PFD 00nn | C Feed nn lines
27 PBT M |C Test printer; if free, go to M, (rC) —— (rA); if not, go to C
MAGNETIC TAPE
c2 TST M |C Synchronizer test; if free, go to M & (rC) —— (rA); if not,
gotoC
(o) TBL aa00 | C Load tape buffer from band aa (Drum)
Cc7 TBT M |C Buffer Test; if free, go to M & (rC) — (rA); if not, go to C
F2 TRW 0a00 { C Rewind tape a
F2 TRW 0a20 [C Rewind and disable tape a
F6 TBU aa00 | C Transfer contents of tape buffer to band aa
G2 TRD Oabc | C Read block from tape a, mode and density b, direction and gain
C
H2 TWR 0ab0 | C Write block on tape a, mode and density b
Cé6 TBL BXXX|C Load tape buffer from core, where BXXX is beginning word
address
FX TLB BXXX|C Transfer contents of tape buffer to core address BXXX. BXXX
is beginning word address (core)

** If next instruction is to be found in core, then "M'" and "C" must be same address.
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INSTRUCTION LIST

771:121.103

§ 121. _
INSTRUCTION LIST—Contd.
INSTRUCTION
OPERATION OPERATION
ABSOLUTE|X-60or S-4 | M| C
RANDEX
40 LSR M| C Load Synchronizer Instruction Register
18 PDH M|C Position Head
92 DBT M|C Test HPFF, if set go to M; if not, go to C
43 DPT M|C Test head position; if positioned, set HPFF
28 DWT M|C Write a record
38 DRD M |C Read a record
48 DWC M|C Write and check a record
58 DSW M|C Find record and write
68 DSR M |C Find record and read
Fo6 TBU aa00| C Transfer contents of tape buffer to band aa
Cc6 TBL aa00| C Transfer contents of band aa to tape buffer
c7 TBT M |C Test Tape buffer: if free, tC ——rA and go to M; if not, go
to C
C2 TST M |{C Test Synchronizer: if free, rC —— rA and go to M; if not,
goto C
N. B.

1. There are 4 special registers:

rA: Accumulator

rC: Command (complete instruction)

rL: Lower accumulator

rX: Used for comparisons and code conversions

2. Next instruction specified by C unless otherwise
stated.

© 1963 by Auerbach Corporation and BNA incorporated Reprinted
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771:131.100

STANDARD

EDP

REPORTS

UNIVAC SS 80/90 Model 1
Coding Specimen
X-6

CODING SPECIMEN: X -6

§ 131.

.1 CODING SPECIMEN

SAMPLE LISTING

The following is a sample of the listing produced by X-6 which affords the programmer a detailed correlation of machine and X-6 code.

X6890 OP CD LOCA OP MMMM CCCC K A TAG C OP M TAG C TAG TP cDo COMMENTS 071659 PAGE 2
AAR | 7 ADDRESS ANALYSIS ROUTINE
AAR 2 0200 50 4002 204 AARIN STL AARBF AAR2N 8 000! SET EXIT
AAR 3 0204 31 207 AARZN cLL 8 0002 REENTRY POINT CIRCLE
AAR 4 0207 25 4009 211 LDA W O AAR3N 8 0003 PPPPPUUUUU
AAR 5 0211 82 414 214 AAR3N TEQ 19N IN 8 0004 SWITCH | A SETTING LDX AAR6N
AAR 6 0414 50 4116 218 19N STL w13 8 0005 ZERO TO FN INDICATOR
AAR 7 0218 30 4002 254 LDOL AARS5F MARIN 8 0006 GO TO MEMORY AVAILABILITY ROUTINE
AAR 8 0214 05 4009 26! IN LDX W 9] 8 0007 PPPPPUUUUU
AAR 9 0261 26 264 CLA 8 0008
AAR {0 0264 32 0500 272 SHR 0500 8 0009
AAR [1 0272 20 T 276 BUF RX 8 0010 uuuuuPPPPP
AAR 12 0276 35 4028 280 ERS K 29 8 0011 0000T0000T
AAR 13 0280 30 K 284 LoL RA 8 0012 oooouooo00P
AAR 14 0284 06 287 cLx 8 0013
AAR 15 0287 32 0500 295 SHR 0500 8 0014
AAR 16 0295 37 0500 303 SHL 0500 8 0015
AAR 17 0303 12 306 CTM 8 0016 0000000000
AAR 18 0306 17 309 MTC 47N 8 0017 RA IS ILlUtlr1tl RX 1S 0000PO0O00OO
AAR 19 0509 32 0500 317 48N SHR 0500 8 0018
AAR 20 0317 37 0500 325 SHL 0500 8 0019
AAR 21 0325 20 T 329 BUF RX' 8 0020 0000uU0000P
AAR 22 0329 82 532 332 TEQ 6N 8 0021 IF NOT EQUAL DIGIT 5 IS ALPHA
AAR 23 0532 25 4009 36l LDA W 9] 8 0022 PPPPPUUUUU
AAR 24 0361 35 4013 365 ERS K 8 8 0023 TTTTTTO000
AAR 25 0365 37 0500 373 SHL 0500 8 0024 UNPRIMED PART OF DIGIT | D00000000000
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771:132.100

STANDARD
EDP

REPORTS

UNIVAC SS 80/90 Model |
Coding Specimen

S-4
CODING SPECIMEN: S-4
§ 132.
.1 TRANSLATOR LISTINGS
CD NO. LOCA. OP MMMM CCCC S SYM A (0) 4 IR SYMM SYMC remarks
1 0000 4999 BLR 0000 4999
2 0400 0700 BLA 0400 0700
3 0400 25 0402 0404 RANGE LDA X
4 0404 30 0406 0408 LDL CCo7
5 0408 87 0411 0611 TGR ouT
6 0611 82 0414 0614 TEQ EQU
7 0614 30 0416 0418 LDL CCO5
8 0418 87 0421 0621 LGR IN
9 0621 82 0414 0411 TEQ EQU ouT
10 0416 00000 00005 CCO5 5
11 0406 00000 00007 Ccco7 7
12 0414 67 0005 0414 EQU HLT 0005 EQU
13 0411 67 0006 0411 ouT HLT 0006 ouT
14 0421 67 0004 0421 IN HLT 0004 IN
Without Forward Search
1 0000 4999 BLR 0000 4999
2 0400 0700 BLA 0400 0700
3 0400 25 0402 0404 RANGE LDA X
4 HED B
5 0404 30 0406 0408 LDL Ccco7
6 0408 87 0424 0411 TGR ouT
7 0411 82 0624 0414 TEQ EQU
8 0414 30 0416 0418 LDL CCO5
9 0418 87 0421 0621 TGR IN
10 0621 82 0624 0424 TEQ EQU ouT
11 0416 00000 00005 CCO5 5
12 0406 00000 00007 CCo7 7
13 0624 67 0005 0624 EQU HLT 0005 EQU
14 0424 67 0006 0424 ouT HLT 0006 ouT
15 0421 67 0004 0421 IN HLT 0004 IN
With Forward Search
The listings on the right show the symbolic coding; When Forward search is not used, these are allocated
those on the left show the final machine coded as soon as the first point is reached, wasting a drum
program. The path of the program goes from RANGE revolution each time the second path is taken. With
to the three possible end-points IN, OUT, or.EQUAL. Forward search, the allocation starts with the later
Two of these, EQU and OUT, can be reached from path, and the delay is reduced to 13-word times (as

two separate points in the program sequence. against 187 in the former case).
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EDP
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771:141.100

UNIVAC SS 80/90 Model |
Data Code Table

Intemal

DATA CODE TABLE NO. 1

§ 141.

.1 USE OF CODE: . . ... internal and printer.

.2 STRUCTURE OF CODE

.21 Character Size: . . .. . 6 bit (split between two
T words: Most significant =
zone or unprimed.
Least significant = num-
eric or primed).

.22 Character Structure

.221 More significant
pattern: . .. .. .. .2 bits values for pattern
16, 32, 0, 0.
.222 Less significant
pattern: ., .. .. . . .4 bits values for pattern
1, 2, 4, 8.

.23 Character Codes

LESS
SIGNIFICANT MOST SIGNIFICANT PATTERN
PATTERN 0 16 2 1 @
NO

0 0 PRINT +
1 1 A ] /
2 2 B K S
3 3 C T T
5 = X 3 -
6 Space : . A
7 ) &
8 5 E N 77
o 6 F 0 W

10 7 G P X

= 8 H Q | ¥

12 9 1 R Z

13 (

14 ;

15 *' n
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STANDARD

EDP

REPORTS

DATA CODE

§ 142,

.1 USE OF CODE: . .. .. XS3 use to communicate

with other UNIVAC
Machines.

.2 STRUCTURE OF CODE

6 bit:
Most significant = zone
or unprimed.
Least significant = num-
eric or unprime.

.21

.22 Character Structure

.221 More significant

pattern: . . ... ... 2 bits: 16, 32.
.222 Less significant
pattern: . . ... ... 4 bits: 1, 2, 4, 8.

© 1963 by Auerbach Corporation and BNA Incorporated

771:142.100

UNIVAC SS 80/90 Model |
Data Code Table
XS3

TABLE NO. 2

.23 Character Codes

LESS
SIGNIFICANT MORE SIGNIFICANT PATTERN
PATTERN 0 16 32 48
0
1 Space , "
2 - . :
3 0 5 ) +
4 1 A ] /
5 Z B K S
6 3 C L T
7 4 D M U
8 5 E N v
9 6 F [e) W
10 7 G P X
11 8 H Q Y
12 9 I R 7z
13 ' #
14 &
15 (
Reprinted  4/63






STANDARD

771:143.100

§ 143.
USE OF CODE: ., . . .

.1

EDP
' REPQRTS

UNIVAC SS 80/90 Model 1
Data Codes
Card Codes — Untranslated

DATA CODE TABLE NO. 3

In reading or punching
cards with non-standard
punching.

STRUCTURE OF CODES
80-Column

The 80-column punched card is represented in the
computer as 24 words. Each group of 10 columns

STRUCTURE OF CODES (Contd.)

80-Column (Contd.)

forms a data word of 3 images called the unprimed,
primed and duo-primed images. Each image is a
computer word and is an exact representation of the
holes appearing on a particular section of the card -
a punch equals a "1" bit. The signs of all images
are positive.

Rows
Y Word Word Word Word Word Word Word Word
X 0 1 2 3 4 5 6 7
0 (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit
_1__ | chars) chars) chars) chars) chars) chars) chars) chars)
2 Word Word Word Word Word Word Word Word
3 0’ 1 2' 3 4' 5' ! 7'
4 (10 4-bit | (10O 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit
5 chars) chars) chars) chars) chars) chars) chars) chars)
6 Word Word Word Word Word Word Word Word
7 0" 1 2" 3" 4" 5" 6" 7"
8 (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (10 4-bit | (L0 4-bit
9 chars) chars) chars) chars) chars) chars) chars) chars)
Columns 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80
90-Column Row
0
The 90-column punched card is represented in the 1 0 1 2 3 4
Central Processor as 20 words. Each group of 10 :
columns forms a data word of 2 images called the 7 o v > 3 P
umprimed and the primed images or a word-pair. 9
(Columns 41-45 and 86-90 are each treated as 10- Columns| 1-10 | 11-20 | 21-30 | 31-40 | 41-45
column groups and are placed into the 5 least sig- 0
nificant digit positions in the computer words.) ; 5 6 7 8 9
Each image is a computer word and is an exact rep- 5 )
resentation of the holes appearing on a particular 7 5 6 7 g 9
section of the card - a punch equals a 1" bit. The 9
signs of all images are positive. Columns | 46-55 | 56-65 | 66-75 | 76-85 | 86-90

© 1963 by Averbach Corporation and BNA Incorporated
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UNIVAC SS 80/90 MODEL 1

§ 143,

.3

4/63

EXAMPLES (80-Column card)

Card Column 11 12 13 14 15 16 17 18 19 20
Alphabetic
Character K L M N o P Q R S T
Card
Row
Y 0 0 0 0 0 0 0 0 0 0
10-digit
X 1 1 1 1 1 1 1 1 0 0
Unprimed
0 0 0 0 0 0 0 0 0 1 1
Word
1 0 0 0 0 0 0 0 0 0 0
[ 2 1t oo oo |Jo]Jo o |1 ]|o
10-digit
3 0 1 0 0 0 0 0 0 0 1
Primed
4 0 0 1 0 0 0 0 0 0 0
Word
5 0 0 0 1 0 0 0 0 0 0
6 0 0 0 0 1 0 0 0 0 0
10-digit
7 0 0 0 0 0 1 0 0 0 0
Duo-primed| |
8 0 0 0 0 0 0 1 0 0 0
Word
9 0 0 0 0 0 0 0 1 0 0
Note:

Holes would appear in the punched card wherever a "1" occurs in the above table.

In bi-quinary, the three words would be:

Unprimed word:

Primed word:

Duo-primed word:

4 4 4
4 2 1
0 0 O

AUERBACH / BNA



771:144.100

STANDARD

UNIVAC SS 80/90 Model I and II
Data Code Table No. 4
Collating Sequence

DATA CODE TABLE NO. 4

§ 144, .3 ALPHAMERIC CODE
.1 USE OF CODE: , . . . comparisons.

(in ascending sequence)
.2 NUMERIC CODE

(in ascending sequence)
0

1

2

3

4

Undigit A
Undigit B
Undigit C
5

6

7

8

9

Undigit F
Undigit G
Undigit H

gaw»

B
(e}
(0]
N X <ae” CHn~

+WO WO Z *Z R

Ce NN~ AW~ O
T QTOR
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§ 151.

.11

.12

.13

STANDARD

771:151.100

UNIVAC SS 80/90 Model |
P. 0. Facilities

PROBLEM ORIENTED FACILITIES

UTILITY ROUTINES

Simulators of Other

Computers: . none.
Simulation by Other
Computers: . none.

Data Sorting and Merging

SR 012
Reference: . SRO12.
Record size: 1 to 100 words,
Block size: . 100 words.
Key size: 1 to 12 words.
File size: - 4, 800 block reel.
Number of tapes: 4 to 10.
Date available: currently.

Description:

SR 012 accepts as input a file of 12-word items

in the standard interlace from a tape written in USS
mode. It produces as output the same items in se-
quence, in the standard interlace, on a tape written
in USS mode. One full reel may be sorted ata
time; however, the input data may appear on more
than one tape. Both input and output tapes adhere to

(© 1963 by Auverbach Corporation and BNA Incorporated

.13

.14
.15

.16

.17

Data Sorting and Merging (Contd. )

standard tape conventions (labels, sentinels, block
counts, etc.).

Similar routines are available for 5, 10, 25, and
50 word items.

Report Writing: none.

Data Transcription: . a body of input-output rou-
tines are available which
can be easily connected
for data transcription pur-
poses.

File Maintenance: . none.
Other
Program testing procedures, and a tape input-output

system (Mascot II) are available, A series of
mathematical function routines are available.

PROBLEM ORIENTED LANGUAGES

A linear programming package is available,

4/63






STANDARD

EDPr

REPORTS

§ 161.
.1 GENERAL

.11 Identity: .. ...

PROCESS ORIENTED LANGUAGE

Process Oriented Languages.

FLOW MATIC
COBOL
UNITRAN.

771:161.100

UNIVAC SS 80/90 Model |

Process Oriented Language

«12  Description

These systems have been announced at various times
for one or more parts of the UNIVAC SS 80/90

series.

They have now been withdrawn.

(© 1963 by Auerbach Corporation and BNA Incorporated
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STANDARD

EDEP

REPORTS

MACHINE ORIENTED LANGUAGE: X-6

§ 171.

.1 GENERAL

.11 Identity: . X-6.

.12 Origin: UNIVAC Remington Rand.
.13 Reference: . UNIVAC Remington Rand.
.14 Description:

.15

.2

.21

X-6 is a basic drum-storage oriented assembly
system, which uses three-character mnemonic
operation codes and permits the use of symbolic
notation to identify the locations of data and instruc-
tions. The ratio of source statements is one to one.

This system uses 10 card types to define a source
program. The majority of these types deal with
storage reservation. Pseudo-operations included

in the language are used for optimizing instruction
and data placement where the assembler is not
designed to handle automatically; e.g., short-length
multiplication.

Library routines which have no parameters are
inserted by reserving the locations that they require,
then adding the preassembled routines to the object
programs. Table and Input-Qutput area reservation
is provided.

Library routines with parameters can be inserted
by means of a mechanism for incorporating
symbolic subroutines with substitution of actual
symbols for variables used in the general routine.

.22 Legend

Card Type:

.....

Operation No.:

CardNo.: ... .....

Control:

........

Instruction Code: .

771:171.100

UNIVAC SS 80/90 Model |
Machine Oriented Language

X-6

1 of 10 which define the
the kind of processing
that the card will receive.

designates a part of a pro-
gram containing less than
1,000 statements.

indicates sequence of cards
in a subsection.

normally not used. This
space can be used to in-
dicate the sequence of
cards inserted between
cards with adjacentcard
numbers. This, however,
requires changing X-6
coding. If columns 9-10
are used without changing
the coding, an error re-
sults.

may be used to specify a
label for the line or left
blank.

specifies the configuration
of the sign digit or
whether the c and m field
should be interpreted as
zone or numeric data.
Used to specify types of
constants to be generated
or number of the index
register applicable to the
line, if it is an instruction.

specifies a 3-character

mnemonic operation code

Publication Date: . 1959. or is left blank if contants
- are being written.
Blank: . no function.
m: . operand address.
c: .. . . next instruction address.
m and c: . program constant.
Comments: may contain any informatiom
LANGUAGE FORMAT as this field does not
affect the assembly.
Diagram (see below) .23 Corrections: . no automatic procedures.
12 13 5 68 |9 10 [1115 16 17 19 20 | 21 25| 26 30{ 31 80
Card | Operation | Card| Blank a Control | Instruction | Blank m c Comment
Type No. No. Code
© 1963 by Auerbach Corporation and BNA Incorporated Revised 4/63
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.24

.241
.242
.243

.244

.31
.311

.312
.313

.315

.316
.32
.321

.322
.323

.324
.325
.326

4/63

Special Conventions

Compound addresses: . . none possible.

Multi-addresses: . . . . none possible.
Literals:. . . . .. ... requires 1 line of coding
generally.
Special coded
addresses:. . .. ... none
LABELS
General

Maximum number of labels

Procedures: . ... .. 300 Universal & 50 Local
per part (operation).

Constants: . . . . ... 300 pooled (K label).

Files: . . . . none.

Record: reserved labels are avail-

.327

Labels for Work Areas

Existence:

Formation rule
First character: . .
Second character: .
Third character: .

......

Existence: . . . .. .. yes.
Formation rule
First character: . . . W,
Last 3 characters:. AAO -299.
Others:. . ... ... any, no effect.
Number of char-
acters: . . .. ... 5.
.328 Labels for Tables
Existence: . . . . ... yes
Formation rule
First character: . S, U, V.
Others: . . . . . 0000 through 9999.
Number of char-
acters: . . .. ... 5.
.329 Labels for Input-Output Areas

yes.

.H, R, O, P, T, Z
.0-9.

U, P, D, N, Z.

Items: . ..
Work Area:. .
Tables:

Input-Output Area:.
Common label forma-

tion rule:
Reserved labels

For A register:

For R register:

For X register:

For next instruction

or location

For interlaces
Designators

Constant:

Working storage:

Synonyms permitted:

Universal Labels

Labels for procedures

Formation rule
First character: .
Last character:

Formation rule

First character: . .
Last 3 characters: .

Labels for records: .

Revised

......

able for 70 input-output
areas.

none.

300 (W label).

30, each with its own base
and increment.

70, interlaces can be used.

no.

TAAAA
rRAAA
rXAAA

blanks.
special rules.

. initial K.

. initial W,
. yes.

. mandatory if referred to
elsewhere in program.

. any.

. 'N, F, OorP.

. any.
. 5.
. same as procedures.

. not mandatory unless pool-
ed.

. K.
. AAQ to 299,

. Aor 0.

.5
. none,
. none,

. .none,
Labels for variables: .

. may appear in any form
listed here.

Fourth and fifth

characters: 00 - 99.

-33  Local Labels
.331

.332

local to 1 part (operation)
of a program.

Region: . .

Labels for procedures
Existence: . . . .. .. mandatory if referred to
in this operation.
Region: . ... ... local to operation.
Formation rule
First 2 characters: .
Last character:

blank .
.N, F, OorP.

Others:, . ... ... any
Number of
characters:. . . . . 5.
.333 Labels for library routines
Existence: ... ... same as procedures,
.334 Labels for constants
Existence: . . . .. .. same as procedures.
.335 Labels for files:. . . . . none.
.336 Labels for records: . . . none.
.337 Labels for variables: . . none,
.338 Labels for library parameters
Existence: . . . . . .. optional.
Formation rule
First character: . . . X.
Last 2 characters: . . A0 to 19,
Others:. . ... ... blank
Number of char-
acters: . . .. ... 5
.4 DATA

-41  Constants

;411 Maximum size constants

Integer

Decimal: . . . . ... 10 digits

Octal:. . . ...... none.

Hexadecimal:. . . . . 10 digits.
Fixed numeric: . none.
Floating numeric: . . . none.
Alphabetic: 10 digits for Zone and

10 digits for Underpunch.

Alphameric: same as alphabetic.

| AUERBACH | BNA I
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.412 Maximum size literals
Integer

Instructions: . . . .
Fixed numeric:
Floating numeric: . .
Alphabetic:

.42  Working Areas

Data layout
Implied by use:
Specified in program:

.421

422
.423

.43

.431

.432 Data type:. . . .

.433 Copy layout: . .

.5 PROCEDURES

.51 Direct Operation Codes

.511 Mnemonic

Example:

.512

.52
.53

.......

.54 Translator Control

.541 Method of control
Allocation counter:
Label adjustment: . .

.542 Allocation counter
Set to absolute:

Set to label: . . . ..
Step forward:

Step backward:
Reserve area:

Label adjustment:

Set labels equal: . . . .
Set absolute value:

.543

10 digits.

. 10 digits.
. none.
. none,

10 digits for Zone and
10 digits for Underpunch.
same as alphabetic.

. W label.
. yes.

implied.
no.

layout within each band is
peculiar to each peripheral
device.

. implied in format of

symbolic address.

. not necessary.

mandatory.

ADD.
3 Alpha Characters.
none,

. 6 pseudo operations.
. card type 3.

card types 1, 7, 8, 9, 10.

. pseudo operation.
. pseudo operation.

pseudo operation.

. pseudo operation.
. card types 3, 4, 5.

none.

card type 2.

.544

.71
.72
721
.722
723
.73
.74
.75
.751
.752
.753
.76

.761
.762

764

.81
.82

Annotation
Comment phrase: . .
Title phrase:

.....

SPECIAL ROUTINES

AVAILABLE:

Storage Form:, . ... .

Varieties of Contents: .

Mechanism

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

.....

Insertion in Program

Open routines exist:, .
Closed routines exist:,
Open-closed is optional:
Closed routines appear
once:

.........

. card field.

card type 1.

none.

none.

no.

. .yes.

generally.

cards.

. depends on installation.

. manual file in card library.
. X-6.

cards inserted by pro -
grammer,

. yes.
. yes.

no.

MACRO AND PSEUDO TABLES

Macros:

Pseudos

Code

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

.........

© 1963 by Auerbach Corporation and BNA Incorporated

none.

Description

Modify succeeding a and
m addresses.

Modify succeeding m and
c addresses.

Modify succeeding c
address.

Set succeeding a
address.

Set succeeding m
address.

Set succeeding c
address relative to a
symbolic address.
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MACHINE ORIENTED LANGUAGE: S-4

§ 172.
.1 GENERAL
.11 Identity: . .. ... .. S-4.
.12 Origin:. . . ... ... UNIVAC Division.
.13 Reference:. ... ... S-4 Assembly, General
Manual.
UP - 1774-6, Revision 1.
S-4 Assembly For 90 Card
Configuration.
UP-1774-7
.14 Description

The S-4 assembler is the standard assembler for
UNIVAC Solid-State systems, Models I and II. S-4
is machine oriented, its decimal operands being
arranged in 10-digit fixed point words exactly as
in the normal machine instruction.

S-4 is an assembly language which produces one ma- |

chine instruction for each symbolic instruction.
However, S-4 contains a set of 20 controls which are
independent of the machine language and provide var-
ious facilities at assembly time. An S-4 program-
mer can use these controls to relieve himself of the
machine language coding problems. These facilities
are of two types:

e Allocation Controls, which, while comprehensive,
do not provide the same result as hand coding.

® Compatibility Controls.

Allocation Control

Model I systems use magnetic drums as basic stor-
age and have a minimum of two levels of storage.
Model II systems also have core stores, while a tape
system uses the tape buffer. The efficiency of any
program depends more on the allocation of operands
to storage than on the actual instructions. A well-
allocated add instruction (one optimized as to the
number of word cycles that must elapse before the
operand is available) takes 85 microseconds. At
random drum positioning, this instruction takes

20 times as long, and in the worst case, it would
take 80 times as long.

S-4 provides three levels of allocation control to the
programmer: provisional, general, and by excep-
tion. At the first level, each label contains a
character position which defines the label as being
provisionally allocated to either normal or fast
drum storage, or to core storage. In any part of a
program, these provisional labels can be over-
ridden (the second level of control). Thus, alloca-
tions coded for the normal drum access are forced
into fast access, but the reverse is not true. The

.14 Description (Contd. )

third control level is provided fqr situations in
which the provisionally selected allocation cannot

be made optimal. When this condition exists,

the programmer has a choice of using a higher level
store to attempt to obtain optimal allocation before
accepting a non-optimal allocation.

Compatibility Controls

S-4 provides for compatibility with both actual pro-
grams and symbolic programs.

The compatibility with actual programs comes from
the design of the Availability Table. This table is a
storage map which indicates to the assembler which
positions are available for allocation. At any time in
the program, this allocation can be changed by read-
ing in a new availability table. The change can be a
complete or partial replacement of the availability
table or the addition of reservations. Similarly, the
whole table can be punched out as needed to allow for
similar subsequent uses, permitting:

(1) Existing programs to have their own availability
tables to be read in, and therefore reserved,
prior to an assembly.

(2) Overlays to be created at any position in the
assembly.

Symbolically, programs can be merged into assembly
programs either by physically adding cards or by
calling the programs to be added from a tape unit.
The S-4 language itself is a simple representation of
the standard machine instructions. Thus, ADD is the
mnemonic used for 70, the addition machine code.
Similar to the machine instruction, the S-4 represen-
tation must have a location, an operation code, an op-
erand address, and a next instruction address. How-
ever, the programmer's job in keeping track of the
addresses is eased by:

(1) Using blanks if the address is obvious and will not
be referred to again.

(2) Using "Local Reference Points" (up to 20 can be
operational at a given time) to denote points which
are only of local importance; that is, normally
within 20 to 50 lines of coding.

(3) Using Temporary Tags for all those labels which
are only used within a segment of the program.

(4) Using specialized labels for each word of the in-
put-output areas defined in the program, and for
the registers.

(5) Using specialized tags for tables (up to 30 of these
can be defined at any one point).

© 1963 by Auerbach Corporafion and BNA Incorporated 4/63
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§ 172. .24 Special Conventions (Contd. )
.15 Publication Date:. . . . 1962. For general use: Either the negative or the re-
- ciprocal of the given instruction.
.2 LANGUAGE FORMAT
L| ULINE SYMBOLIC |OPERATION . SYMBOLIC | SYMBOLIC -3 LABELS
e AT Lo symbotie L < .31 General
E
13 14 15 16|46 47 48 49 50|51|52 53 54|55|56 57 58 59 60]61 62 63 64 65 Labels are used in S-4 to define parts of a program
and units of the computer. In general, five alpha-
.22 Legend meric characters are used to provide a label, and the
fact that specific positions either are or are not nu-
LINE: ......... line of coding on the coding meric, distinguishes one type of label from another.
sheet. Position of characters in label fields is critical.
LINE NO . line number optionally allo-
cated by programmer, al- | .32 Universal Labels
ways reallocated by the
translator, .321 Labels for instructions
SYMBOLIC a: . .. . . location of the instruction in Existence: . . . . . . optional.
the store. May be in abso- Formation rule
lute or symbolic form. First character: . . must not be numeric.
OPERATION:. . . . . . defines the type of constant Last character:. . . designating type of storage,
which follows; or is the in- i.e., fast or normal drum
struction in symbolic or core) for provisional
form. allocation or overflow
IRt . . oo s e v e e Index Register Modification, control.
if it is to be used. Others: . . ... .. alphameric.
SYMBOLICm: . . . . . the address of an operand, Number of
in symbolic or absolute characters: . . . . 5.
form., . 323 Labels for constants or
SYMBOLIC c: . ... . the address of the next in- variables: . ... .. same as instructions.
struction, in symbolic or . 324 Labels for files or
absolute form. records: . ... . . . no; but there are labels re-
SYMBOLIC m & c served for 1/O areas.
combined: . . .. 10 digits, to be treated as . 327 Labels for regions and tables
an absolute constant. Existence: . ... .. yes;i.e., AAA A A
WORD TIME: . . ... 3 digit number which directs Formation rule
the compiler as to time to First character: . . alphabetic character.
be allowed to the instruc- Others: . ... ... 0000 to 9200.
tion. Number of
characters: . . . . 1 label, 4 element.
.23 Corrections
.33 Local Labels
Insertions, deletions, and corrections can be made
by altering the original.coding. Special pseudo op~ Temporary labels are used extensively in S-4. The
erations are available in the language which make it three methods of writing them are:
unnecessary to do more than nominate what parts of
a previous assembly should be omitted and require (1) Local Reference Points, which are constantly re-
the programmer to provide only full details of any defined. These are numbered 1 through 9 and O,
additions (including changes). and a reference applies to the nearest reference
. ' point in the indicated direction.
.24 Special Conventions °
(2) Temporary Tags. These differ in formation from
A number of conventions are used to simplify pro- permanent tags (They have numerics in the center
gramming or assembly, which add considerably to of the tag; e. g., B123N) and are all cleared at
the writing speed, ease of insertions, -etc., in addi- once from the symbol table by a control card.
tion to readability.
(3) Permanent Tags. However, any permanent tag
BLANKS are used in the location, the operand and/or can be made local by clearing it from the symbol
the next instruction addresses within each instruction table, and then redefining it as the new value.
when normal sequencing is desired.
. 333 Labels for library routines

4/63

Constants can be given in some simple form, with an
additional instruction (a designator) as to what part of
the given constant is wanted. These instructions in-
clude:

For I/0 codes: Unprinted, printed, or double
printed; numeric or zone portions.

| AUERBACH /_B_.N_]A |

Formation rule
First character: . .
Last 2 characters: .

must not be numeric.
designating type of storage
for provisional allocation.

Others: . . . . . . . numeric.
Number of
characters: . . .. 5.
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§ 172.
.4
.41
.411

.42

.43

.431

.51

.52
.53
.54
. 541

. 542

.543

. 544

.545

DATA

Constants

Maximum size constants

or literals:. . . . .. 10 hexadecimal or decimal
digits or one part.
10 alphabetic characters
(i.e., numeric or zone
portion).
Working Areas: . .. . compiled by use, or by def-

inition as reserved or
table areas.

Input-Output Areas

Data layout: . .. ... controlled by parameters
preset for units connected
to system.

PROCEDURES

Direct Operation Codes

All machine codes are given mnemonic codes, such
as ADD, LDA (Load Register A). These, or their
absolute equivalents, can be used interchangeably.

Macro-Codes: . . . . . none.
Interludes: . . . . . none.

Translator Control

Method of control: . . . a large number of pseudo
operation codes give di-
rect control over the
translator. In addition,
the translator includes a
load feature, which allows
its own tables to be over-
written by new data in the
middle of an assembly.

Allocation counter

Set to absolute:. . . . yes.
Set to label: . . yes.
Step forward:. . . . . yes.
Step backward: . . . . yes.
Reserve area: . . . . yes,
Label adjustment
Set labels equal: . . . yes.
Set absolute value: . . yes.

Clear label table: yes, local, relative, and
specific permanent labels

can be cleared separately.

Annotation

Comment phrase: . . yes.
Title phrase: . . . . . yes.
Other

Allocation is handled by three methods.

(1) Explicitly. Each label is coded to indicate
whether it should be placed in core storage, or
onto the fast access or normal access portion
of the drum.

(2) By policy statements which overrule the ex-
plicit statements. Special pseudo codes are
available which cause the translator to allo-
cate core store, or fast store to all subsequent

© 1963 by Auerbach Corporation and BNA Incorporated

.545 Other (Contd. )

.81
.82

Allocation is handled by three methods. (Contd. )
labels despite the allocation instruction im-
plicit in the actual label. (This is very helpful
when utilizing subroutines. )

(3) By directing the translator to leave a specific
amount (entered in the word time column on
the coding sheet) of time between particular
instructions. This provision overrules the
amount of time which would be generally used
for the specific instruction.

SPECIAL ROUTINES

~AVAILABLE:. . . . . none in S-4 language.

LIBRARY FACILITIES

Libraries can be created and held on magnetic tape.
These libraries consist of regular S-4 programs, and
are called in by naming the first and last statement
number which is to be incorporated into the assembly
and the tape unit where it is to be found. No program
is named by these instructions, and it is the respon-
sibility of the programmer to position the tapes
correctly.

A special Constants Library facility is available dur-
ing assembly. All library constants are read and
their labels checked against the list of labels. If the
label has been used previously in the program, the
value of the constant is entered. If no such use has
been made, no entries are created in the object pro-

gram.

MACRO AND PSEUDO TABLES

Macros: ... ... . . none.
Pseudos

ASSEMBLY CONTROL PSEUDO OPERATION

RST: . ....... Initialize for Assembly.
END:......... End Card Output.
STORAGE ALLOCATION PSEUDO OPERATIONS
BLR: e e e e Block Reservation.

BLA: e e e e e Block Availability.

REG:. ... ...... Regional Specifications, pro-
viding labels and revising
space.

INT: e e e e e Interlace Pattern Reserve,
revising an I/0 and pro-
viding labels.

SYN: . ......... Synonym.

ALLOCATION-CONTROL PSEUDO OPERATIONS

HEDB:......... Initiate Forward Search.
HED A: ... ..... End Forward Search.
HEDD: ...... . . Extend in High-Speed
Memory.
HEDH: ........ Extend in Core Memory.
HED E . . .. Terminate HED D and HED
H Functions.
HED F: . . . . . Assign High-Speed Storage.
HED G: ...... . . Assign Core Storage.
HED J: . . ... .... High-Speed Tags to Core
Storage.
4/63
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ALLOCATION-CONTROL PSEUDO OPERATIONS
(Contd. )

HED N: .. .. ... . Cancel effect of HED F, G,
and 1.

HED Z: ..... ... Allocate in Normal Speed
Storage. Execute in High
Speed Storage.

HED Y: ... ... .. Terminate HED Z Control.

WDT:. ......... Word-Time Control.

TAG TABLE CONTROL PSEUDO OPERATIONS

Equivalence.

HEDC: ........ Clear Temporary TagTable.

TAPE ASSEMBLY PSEUDO OPERATIONS

........ Accept Tape Input, from
indicated tape.

Rewind Input Servo, from
indicated tape.
Rewind Output Servo.

........

CONSTANT LIBRARY PSEUDO OPERATIONS

HED L: ........ Process Constant Library,
inserting any constants
which have been called.

End Constant Library
Processing.

HED K: ......

PROGRAM TESTING PSEUDO OPERATIONS

HED X: ........ Printer Output.

HED M: ... .. Tape Output.

HEDP:. ........ Resume Punch Output.

PPA: .. ... .. ... Print and Punch the
Availability Table.

PAT: . . ....... . Print Availability Table.

SYP: . ......... Print Symbol Table.

| AUERBACH | BNA l
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§ 181.

1
.11

.12

.13
.14
.15

.21

.211
.212

.22
.221

.222
.223

.23

.231
.232
.233
.234

GENERAL

Identity:
Description

The X-6 translator is a card-based assembler
which first creates a storage map as determined
by the input instructions and then allocates sym-
bolic program cards. Each symbolic program
card represents a single machine code instruction.
Allocation is therefore far from optimal under
normal circumstances. Also, although six pseudo
codes are available to help optimization, a more
usual method of optimizing is to look over the
coding after assembly and rewrite any areas in-
efficiently allocated.

Translators are available which can run on any
UNIVAC Solid-State system. Model I systems
with 9, 200-word drums and all Model II systems
must use the S-4 assembly language if they wish
to use storage areas beyond location 5000. Macro
instructions cannot be used in the X-6 system.

Originator: ... ... Remington Rand UNIVAC.
Maintainer: . ... .. Remington Rand UNIVAC.
Availability: . . . . .. currently available.
INPUT

Language

Name: . . ....... X-6

Exemptions: . . . . .. none

Form

Input media: . . . . . . punched card.

Obligatory ordering: . .
Obligatory grouping: . .

by 8 digit code.

Card Types 1 through 5
must come first and in
order, the types 6 through
9 in as many batches as
desired, and finally
1 type 10 card.

Size Limitations

Maximum number of

source statements:. . 4,800.
Maximum size source

statements:. . . . . . 1 card.
Maximum number of

data items: . . . . . . 4, 800.
Others

all: . .. .. ... .. 4, 800.

.31
.311
.312
.313
.32
.321

.33

.41
.42
421
.422
.423
.424
.425
.43

.431
.432

433

44
.45
.46
.461
.462
.463

.464

. 465

OUTPUT

Object Program

Language style:
Output media:

Conventions
Standard inclusions: . .

Documentation

Subject
Source program: . . .
Object program: . . .

Restart point list:
Language errors:

771:181.100

UNIVAC SS 80/90 Model |
Program Translater
X-6

machine code.
decimal words.
punch cards.

none.

Provision
listing A.
listing A.
listing B optional.
none.
listing A.

TRANSLATING PROCEDURE

Phases and Passes:

Optional Modes

Translate and run:. . .
Check only:

......

Special Features

Alter to check only: . .

Fast unoptimized trans-

late:
Short translate on re-
stricted program: . .

.........

Bulk Translating:

Program Diagnostics: .

Translator Library

Identity: . . . ... ..
User restriction:
Form

Storage medium: . .

Functions:
Data Descriptions: . .
Librarianship

Amendment:
Call Procedure:

© 1963 by Auverbach Corporation and BNA Incorporated

one pass assembler.

no.
no.
no.
no.

no.
no.
no.
no reloading.

none.

Univac Systems Routines
Series.
none.

punched cards.
machine code.

closed.
yes.
none.

manual.
manual.
manual.
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§ 181.

.5
.51
.511
.512

.513

.52

.521

.522
.523

.53

.54

4/63

TRANSLATOR PERFORMANCE

Object Program Space

Fixed overhead: . . . .
Space required for each
input-output file:. . .

Approximate expansion
of procedures: .

Translation Time

Normal translating: . .

Checking only: .
Unoptimized translat-
ing:

Optimizing Data: .

Object Program Per-
formance:. . . . .

Revised

none.

variable with peripheral
unit 32 to 200 words.

ltol.

approx. 70 to 80 state-
ments per minute until
allocation is difficult
at which time assembly
slows down to approx.
10 cards per minute.
none.

none.

Pseudo-operations.
(See X-6 language)

input/output limited
programs are not
affected. Otherwise
object programs take
between 2 and 5 times
longer to run their
equivalent hand code
programs.

.61
.611

.612

.62
.621

. 622

COMPUTER CONFIGURATIONS

Translating Computer

Minimum configuration:

Larger configuration

Target Computer
Minimum
configuration: .

Usable extra
facilities: . .

2, 600-word drum SS 80/90.
High Speed Reader.

Read Punch.

High Speed Printer.

more tables and labels
can be used.

- Any Solid-State 80/90

with 2, 600-word drum,

. . .. magnetic tape.

ERRORS, CHECKS AND ACTION

Error Check or Action
Interlock -

Missing entries: check stop,
Unsequenced entries: check stop,
Duplicate names: none,
Improper format: check error listing,
Incomplete entries;  check error listing,
Target computer

overflow: check error listing,
Inconsistent pro-

gram: none,
Symbol table

exceeded: check error listing,
Assembly table

overflow: check error listing,

ALTERNATIVE TRANS-

I AUERBACH / BNA l

none for X-6.
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PROGRAM TRANSLATOR: $-4

GENERAL
Identity: . . . .. ... S-4 80 Card Assembly
System.
S-4 80 Card-Tape-Core
Assembly System.
S-4 90 Tape-Core
Assembly System.
Description

The most interesting factor about the S-4 Translator
relates to the source card design. The input is key-
punched into the second half of the card and is repro-
duced in the same relative position on output. Dur-
ing input, the first half of the card is ignored; how-
ever, the output object program is punched into it.
As a result:

(1) The output deck contains a complete, up-dated
record of machine code and symbolic code, in
addition to comments. The output deck is there-
fore independent of the input deck, which .can be
discarded or dispersed to its original sources.
Up-to-date documentation, particularly of new
routines, is therefore much easier to obtain sim-
ply by listing the object program deck.

(2) As the actual input area of the card does not co-
incide with the input area of the other UNIVAC
Solid State Assembly System, X-6, one card can
hold a code in both languages. Thus, routines
can be issued which are suitable for compilation
by either the S-4 or the X-6 assembly.

The assembly time for the S-4 is computer-limited.
Tape or card input-output can be used, and transla-
tion speeds of approximately 60 instructions per
minute can be obtained under favorable circum-
stances. These speeds are drastically reduced when
the drum is filling up. A single large assembly can
require an hour.

The object program is "optimized" by using the first
available location whenever a new allocation has to
be made. Normally, this is done in a forward direc-
tion, which means that no other point is referenced.
However, the method has three disadvantages:

(1) In a program relying heavily on subroutines,
parts of the drum can become unnecessarily
crowded, causing delays in other parts of the
program because of latency.

(2) I a location is jumped to from a number of posi-
tions, it is "optimized" as relative to the first
jump encountered, even if this results in nearly
the worst possible latency time for all other en-
tries (which often happens. )

(© 1963 by Auverbach Corporation and BNA Incorporated
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.14
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.211 Name:.
.212 Exemptions: .

Description (Contd. )

(3) When two or more variables which are to be con-
sidered for allocation to a particular position are
considered, space allocation is provided on a
first come, first served basis. This allocation
gives fair, but far from the best results.

The S-4 Translator includes "Forward Search, " a
facility which, if carefully used, can reduce the im-
pact of the first two disadvantages just enumerated.
This facility allocates space backwards from the next
fixed point. This allocation tends to be random, re-
lieves the overcrowding, and optimizes on the last of
a series of exits. A group of a maximum of 10 in-
structions can be handled at any one time.

S-4 Translators differ according to the machines on
which they are run, or basically according to the fol-
lowing characteristics:

o Whether 80-column or 90-column cards are used.
¢ Whether the system is the Model I or Model II.

o Whether the minimum drum size is 2, 600, 5, 000,
or 8,800 words.

o Whether the system is a card or tape system.

It can be seen that there are 24 possible basic config-
urations, and it is not surprising that some of them
have been omitted. What is surprising is that the
Model II users, who have no other assembly system
available, have a very restricted choice. Only two
versions are available:

(1) If a user's drum capacity is less than 5, 000
words; a specialized, restricted version of the
language must be used.

(2) If a user's drum capacity is 5, 000 words or
more, the Model I 5, 000-word drum version can
be used, which means that during the compilation,
programs can utilize only the 5, 000-word drum,
and can make no use of the core.

Originator:. . . . . . . UNIVAC Division.

Maintainer: UNIVAC Division.

oooooo

Availability: . April, 1962.

INPUT

Language

S-4.
variable for different
versions.
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§ 182,
.22
.221

. 222
.223

.23
.231

.232

.31

.32

.33

.4

.41

.42

.421
.422
.423

.424

.425
.43

.431
.432

.433

.44

4/63

Form

Input media: . punched cards.
magnetic tape.

Obligatory ordering: program sequence.

Obligatory grouping: no.
Size Limitations

Maximum number of
source and data

statements: 1 per word available in
store.
Maximum size source
statements: . . . . 1 card.
OUTPUT

Object Program (Contd. )

The output can be punched into cards (one card per
instruction) or recorded on magnetic tape (one tape
block per instruction).

Conventions

It is assumed that specific loaders will be used to
load the output deck.

Documentation

The source and object programs are listed side-by-
side, including indications of the errors.

Details of the symbol table and a storage map are
provided by inserting the appropriate control cards.

TRANSLATING PROCEDURE

Phases and Passes: . . one pass only through the

source program is

required.
Optional Mode
Translate: . . . . . . . yes.
Translate and run:. . . no.

Checkonly: ... ... yes, by omitting punching

the object program.

Patching: . . . . . ... yes, Re-Set card inserted
between decks automati-
cally causes
re-initialization.

Updating: yes, as for patching.

Special Features

Alter to check only: . . yes, by halting output of
object program.

Fast translate, by
omitting the Forward

Search feature:. . . . yes.
Short translate on
restricted program: . no.

yes, Re-Set card inserted
between decks automati-
cally causes re-initializa-
tion.

Bulk Translating: . . .

.45

.46

.51
.511
.513

.52
.521

.522

.523

.53

.54

none can be inserted
directly, but the object
program can be made
compatible with the
standard diagnostic
programs.

Program Diagnostics: .

Translator Library: . . none.

TRANSLATOR PERFORMANCE

Object Program Space

normally 200 words for
loader.

Fixed overhead: . . . .

Approximate expansion
of procedures: . . . . l-for-1 correspondence

between input and output.
Translation Time

Normal translating, Instruction Per Minute
including FORWARD |[Card System  Tape System
SEARCH:. ... .. .| 20downto5 25 down to 10.

Checking only: . . . . .| 100 down to 10 120 down to 10.

Translating without

FORWARD SEARCH:

70 down to 10 90 down to 10.

The number instruction per
minute decreases as the
store fills, therefore re-
quiring that the tables be
searched more before allo-
cation can take place.

Optimizing Data

The assembler allocates the nearest-to-optional loca-
tion available whenever it comes to a previously un-
allocated symbol. This allocation:is made under con-
trol of the programmer's general instructions as to
which level of store should be used.

In estimating where such a location could be, the as-
sembler uses either the maximum instruction times
for the specific instruction or the time given with
the instruction.

When FORWARD SEARCH is in progress, this allo-
cation is finally made backwards, which tends to pre-
vent uneven distribution of data around the drum, and
prevents the loss of a cycle in some simple branch
and rejoin operations. The effect of FORWARD
SEARCH overall has not been determined and it is
unlikely to lead to an improvement in running time of
more than 20 percent.

Object Program Performance

With full utilization of the 12 different control opera-
tions, FORWARD SEARCH, and of the Word Time
column on the coding sheet, timing efficiency should
approximate 90 per cent at the start of an assembly
and drop to about 70 per cent when the store is nearly
full.

With only simple coding, the efficiency factors are
probably 75 per cent and 50 per cent under the same
circumstances.

| AUERBACH /B_%\ |



PROGRAM TRANSLATOR: S-4 771:182.540

§ 182. .62

Target Computer

. 621 Minimum configuration: any UNIVAC Solid-State
system,

card reader, card punch,
and printer.

core storage for UNIVAC
Solid-State II system.

RANDEX units.

Paper Tape units.

.54 Object Program Performance (Contd.)

The loss of efficiency, even in the best care, occurs
because the assembler is unable to judge the compar-
ative costs of and value of the allocation it makes, and
therefore cannot juggle them around to obtain optional
overall performance.

. 622 Usable extra facilities:

The object program requires no more space than ma-
chine code programmer's does.

ERRORS, CHECKS AND ACTION

.6 COMPUTER CONFIGURATIONS

.61 Translating Computer

.611 Minimum configuration:

.612 Larger configuration
advantages:. . .

o o e

UNIVAC Solid-State Model 1
with 5, 000 word drum
(either SS 80 or SS90
systems can be used).

magnetic tapes give faster
compilation and better
re-assembly and library
facilities.

Error

Missing entries:
Unsequenced entriess
Duplicate names:
Improper format:
Incomplete entries: }

Target computer
overflow:

Inconsistent programs

© 1963 by Averbach Corporation and BNA Incorporated

Check or

Interlock Action

none,

none,

none,

various checks, to ensure

apparently valid entry, error rotation on

output,

check fictitious entry
placed in all
positions,

none assembly continues,
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OPERATING ENVIRONMENT

§ 191.

.1

.11

.12

.13
.14

.15

.21
.211

. 212

.213

. 214

.22

GENERAL

Identity: . . .. .. .. no integrated system
available.

Description

No comprehensive supervisor system has been pub-
lished or announced for the UNIVAC Solid-State Sys-
tems. The facilities described in this section must
be covered by incorporating specific routines in each

program.

Normally, one 200-word band on the drum is re-
served for loaders, dumps, traces, etc., and is not
used for the actual program.

Availability: . . . . . . presently available.
Originator:. . . . . . . various.
Maintainer: ... ... UNIVAC Division of

Sperry Rand.
PROGRAM LOADING

Source of Programs

can be held on cards and
physically chosen, or held
on tape and be loaded
under control of the tape
control system.

loaded from card and tape.

normally via card reader,
possible via Read/Punch
unit, or via tape.

as for independent
programs.

Independent programs:
Data: . . .

Master routines:. . . .

can be inserted at transla-
tion time using the S-4 or
X-6 library facilities, if
they are written in the ap-
propriate symbolic lan-
guage; otherwise must be
treated as independent
programs.

Library subroutines:

.23 Loading Sequence: .

.3 HARDWARE

ALLOCATION: . . .

.4  RUNNING

771:191.100

UNIVAC $5/80/90 Model 1

Operating Environment

manual sequencing of card
decks or program tapes.

as incorporated in user's
program.

as incorporated in user's
program.

.5 PROGRAM DIAGNOSTICS

.51 Dynamic

.511

.512 Snapshots: . .

.....

.52 Post Mortem: .. ...

OPERATOR CONTROL:

.7 ILOGGING: . . .....

.8 PERFORMANCE

.81 System Requirements

. 813 Reserved equipment:

.82 System Overhead

.821

© 1963 by Auerbach Corporation and BNA Incorporated

Instruction-by-instruction
trace available, provided
1 complete 200-word band
on the drum is reserved.

not available.

available provided 1 com-
plete 200-word band on the
drum is reserved. (This
band may be the same one
used for loaders and for
tracing).

as incorporated in user's
program.

as incorporated in user's
program.

normally the first 200
words of the drum.

condensed card decks at
3, 200 instructions or con-
stants per minute.
Program tapes at 90, 000
instructions per minute
after the tape has been
positioned.
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UNIVAC SS 80/90 MODEL |
SYSTEM PERFORMANCE
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771:201.012 UNIVAC SS 80/90 MODEL |
UNIVAC SS 80/90 MODEL | SYSTEM PERFORMANCE
WORKSHEET DATA TABLE 1
Configuration
Worksheet Item Reference
I OTHERS
1 Char/block (File 1) 80 1,000
Records/block K (File 1) 0.5 8
File 1= File 2 100/400 67
msec/block File 3 100 100
File 4 133 133
INPUT-
OUTPUT File 1= File 2 - —_— 4:200.112
TIMES
msec/switch File 3 —_— _
File 4 - ———
File 1= File 2 3.4 3.4
msec penalty File 3 3.4 3.4
File 4 10.2 10.2
2 msec/block al 19.9 13.1
msec/record a2 15.4 15.4
CENTRAL
PROCESSOR|msec/detail b6 7.0 7.0 4:200.1132
TIMES
maec/work b5 + b9 31.4 31.4
msec/report b7 + b8 43.0 43.0
3 msec al C.P. Printer
19.9 13.1
for C. P.
and a2 K 7.7 123.0
dominant a3 K 40.7 651.0
STANDARD| cotumn.
PROBLEM A File 1 Master In 3.4 3.4
F=1.0 4:200.114
o File 2 Master Out 3.4 400 3.4
File 3 Details 1.7 27.2
File 4 Reports 5.2 83.0 1,133.0
Total 82.0 400 904.1 1,133.0
4 Unit of measure | (10-digit words)
Std. routines 600 600
Fixed 200 200
STANDARD 3 (Blocks 1 to 23) 300 300
PROBLEMA - 4:200.1151
SPACE 6 (Blocks 24 to 48) 240 240
Files 500 500
Working 100 100
Total 1,900 1,900

4/63
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UNIVAC SS 80/90 Model |

System Performance

SYSTEM PERFORMANCE

§ 201.

.1 GENERALIZED FILE PROCESSING

.11 Standard File Problem A

.111 Record Sizes

Master File: . . . . . . . .. 108 characters.

Detail File: . . . . . . . .. 1 card.

.114 Graph:. . . . . Ce e
.115 Storage Space Required . 1,900 wozxds.

.112 Computation: . . . . . . standard.
.113 Timing Basis:. . . . . . using estimating

procedure outlined in
Users' Guide, 4:200.113.
see graph below.

1,000.0

7

‘¢

100.0

Time in Minutes

to Process
10, 000 Master 2

/

File Records

ﬂv
10.0

1.0

0.1

0.0 0. 0.33

1.0

Activity Factor
Average Number of Detail Records Per Master Record
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771:201.120

UNIVAC SS 80/90 MODEL |

§ 201.

.12 Standard File Problem B

.121 Record Sizes
Master File: . . . .
Detail File: . . . . .
Report File: . . . .

1,000.0

. . 54 characters.

. 1 card.

. . 1line.

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

.123 TimingBasis: . . . . . . usingestimating
procedure outlined in
Users' Guide, 4:200.12.

.124 Graph: . . . . .. . . . see graph below.

7

4

100.0

1®

4

Time in Minutes

to Process

10, 000 Master 2
File Records

10.0

LI,V

0.1

0.0 0.1

0.33

1.0

Activity Factor

Average Number of Detail Records Per Master Record
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SYSTEM PERFORMANCE

§ 201.

771:201.130

..... standard.
133 Timing Basis: . . . . . using estimating proce-
.13 Standard File Problem C dure outlined in Users'
131 Record Si Guide, 4:200.13
. cord vlzes .134 heo o000 .
Master File: . . . . . 216 characters 34 Grap see graph below
Detail File: .., ... 1 card.
Report File: . . . .. 1 line
1,000.0
7
4
2
10
100.0
7
4
Time in Minutes
to Process P
10, 000 Master 2
File Records 1L, 1L, v
10.0
7 -~
Pl
4 "
2
1.0
7
4
2
0.1
0.0 0.1

0.33

Activity Factor

1.0

Average Number of Detail Records Per Master Record
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771:201.140 ' UNIVAC SS 80/90 MODEL |

§ 201. .142 Computation: . . .. . trebled.
.143 Timing Basis: . . . .. using estimating proce-
.14 Standard File Problem D dure outlined in Users'
Guide, 4:200.14.
.141 Record Sizes .144 Graph:. ... .. . . . see graph below.
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

10, 000 Master 2
File Records

ILILY
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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SYSTEM PERFORMANCE

771:201.200

§ 201.

.2 SORTING

.21 Standard Problem -

Estimates

.211 Record size:

1,000

80 characters.

---------

8 characters.
as in 4:200.22.
see graph below.

100

Time in Minutes to
Put Records Into

Required Order 10

%

//
il)ivd

V -

0.1

100

2 4 7 2 4 7

1,000 10,000

Graph E. Number of Records
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Physical Characteristics

UNIVAC ss 80/90 MODEL |
PHYSICAL CHARACTERISTICS
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771:211.102 UNIVAC SS 80/90 MODEL |
UNIVAC SS 80/90 MODEL | PHYSICAL CHARACTERISTICS
Central High Speed High Speed Cgl(')t{cRoelud
Unit Name Processor Printer 80-Col. Reader Punch U. it
IDENTITY un n
Model Number SEE PRICES 7912 7935 7936
Height x width x depth, inches 69 x 108%4 x 32 53 x72Y x 32 48 x50x24 54x49x%x27
Weight, pounds 3,532 1,538 758 950
PHYSICAL | Maximum cable lengths  Dore" 27" 3" 25' 1" 26' 11"
27'1" 24' 7" 26'3" 3
From CP To CP To CP 27'0" Cables
ToCP
Temperature, °F,
t
Storage - NOT AVAILABLE >
Ranges | gumidity, %
Working | Temperature, °F. 60° —85° 60° — 85° 60° - 85° 60° —85°
ATMOSPHERE
Ranges | yumidity, % 30 — 70 30 — 70 30 — 70 30— 70
Heat dissipated, BTU/hr. 27,660 11,910 3,396 3,780
Air flow, cfm. 2,100 550 200 200
Nominal 208 ~ 240 Contained in Central Processor
Voltage
Tolerance i;:gzt’l: ;:_) Contained in Central Processor
Nominal 60 Contained in Central Processor
ELECTRICAL | Cycles
Tolerance +0.5 Contained in Central Processor
Phases and lines Singl:gimse Contained in Central Processor
Load KVA 16.9 Contained in Central Processor
1. Maximum floor loading. 2. For all equipment 90% 3. Internal dust filters are
150 1bs./sq. ft. Filtration per US Bureau of provided.
Standards. Dust Spot Dis-
coloration Test.
NOTES

5/63
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PHYSICAL CHARACTERISTICS

771:211.103

UNIVAC SS 80/90 MODEL | PHYSICAL CHARACTERISTICS (Contd.)

Uniservo Il First Randex | First Randex Additional
A Randex A Randex Power
Magnetic 24 Million 12 Million 24 Milli Synchronizer c U
Tape Unit Digits Unit Digits Unit illion ontrol Unit
Digits Unit
7915 7957 7965 7966 7914
69 x31x31 69x76 x33 69 x 76 x33 69x76x33 69 %76 x32 69%x48x31
758 2,335 2,335 2,335 2,566 1,284
18'10" Drum to Synchronizer 67 ft. maximum.
21's" Information not currently 22'4" 58 ft. to
To SYNC available Synchronizer
To SYNC To SYNC To SYNC From CP
S NOT AVAILABLE >
60° — 85° 60° — 85° 60° — 85° 60° — 85° 60° — 85° 60° ~ 85°
30-70 30 -70 30 - 70 30 - 70 30 —-70 30-170
11,520 to
8,160 7,140 7,140 7,140 15,180 4,080
300 550 550 550 2,100 360
See Note 4 208 — 240
+10% to
See Note 4 FRO}\& RANDEX POYER regulator +10%
I
Information not currently 60 60
available +0.5 +0.5
1¢h 3 wire lor3 ler3
2.7 each 2.4 KVA each 4.3 KVA 2.4 EVA per
rum
4. Contained
in Syn-
chronizer
© 1963 by Auerbach Corporation and BNA Incorporated Revised
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771:221.101

UNIVAC SS 80/90 Model |
Price Data

IDENTITY OF UNIT

PRICES

CLASS

Name

Monthly
Rental

Monthly
Maintenance

Purchases

MODEL I
STEP

CENTRAL
PROCESSOR;

7944
7934
7947
7937

90-Column Card Only
80-Column Card Only
90-Column Card and Tape
80-Column Card and Tape

Standard Equipment:

2,400 Words 1.7 msec. average
access store

200 Words 0.4 msec. average
access store

3 Index Registers

Options:

Program Interrupt

Multiply and Divide

200 Words of 0.4 msec.
average access store (800
word max.).

400 Words of 1,7 msec.
average access store (1, 600
word max.).

1,735

60
400

275

400

350

70

20

25

110,000

3,000
12,000

10, 250

12,500

MODEL I
STANDARD

CENTRAL
PROCESSOR

7907
7909
7933
7913

90-Column Card Only
80-Column Card Only
90-Column Card and Tape
80-Column Card and Tape

Standard Equip ment:

4,000 Words 1.7 msec. average
access store.

1,000 Words 0.4 msec. average
access store.

Multiply and Divide

3 Index Registers

Options:
Program Interrupt

4,835

60

600

213,000

3,000

MODEL 1
EXPANDED

CENTRAL
PROCESSOR

7940
7930

90-Column Card and Tape
80-Column Card and Tape

Standard Equipment:

7,600 Words 1.7 msec.
average access store
1,600 Words 0.4 msec.
average access store
Multiply and Divide

3 Index Registers

Options:
Program Interrupt

5,635

60

620

248,200

3, 000

(© 1963 by Auerbach Corporation and BNA Incorporated
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772:221.102 UNIVAC SS 80/90 Model Il

§ 221, PRICE DATA (Contd.)
IDENTITY OF UNIT PRICES
CLASS Monthly Monthly

No. Name Rental Maintenance Purchase

INPUT- 7945 600 cpm 90-Column Card Reader 255 55 11,200

OUTPUT (or)
7935 600 cpm 80-Column Card Reader 255 55 11,200
(1 max)
Options:

Stacker Select 50 10 2,300

80-Column Read Feature 35 18 1,350

90-Column Read Feature 35 18 1,350

7946 150 cpm 90-Column Read Punch 725 200 32,000

(or)
7936 150 cpm 80-Column Read Punch 725 © 200 32,000
(1 max)
Options:

Preread (80- or 90-Column) 100 20 4,200

Post read (80- or 90-Column) 100 20 4,200

Stacker Select 50 10 2,300

7914 Synchronizer (Tape and Randex)
(2 max) 1,000 250 50, 000

7915 Uniservo II (max 10 per

synchronizer) 450 112 20, 000
Paper Tape Reader 700 1 35,000
170
Paper Tape Punch 100 J 5,000
Options:
Spooling Feature 100 —_— 5,000

STORAGE 7965 RANDEX Unit (First)
(max 1) 12 million digits ‘ 1,900 565 125, 000

7957 RANDEX Unit (First)
(max 1) 24 millio digits 2,500 650 140, 000

7966 RANDEX Unit 24 million digits
(Additional) (max 9) 1,900 195 85, 000

A
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PRICE DATA 771:221.103
§ 221. PRICE DATA (Contd.)
IDENTITY OF UNIT PRICES
CLASS No. Name Monthly Monthly
Rental Maintenance Purchases
$ $ $
INPUT - 7914 Synchronizer (Tape and Randex)
OUTPUT (1 max) 1,000 250 50, 000
7915 Uniservo II (max 10 per
synchronizer) 450 112 20, 000
Paper Tape Reader 700 35,000
170
Paper Tape Punch 100 5,000
Options:
Spooling Feature 100 — 5,000
STORAGE | 7965 RANDEX Unit (First)
(max 1) 12 million digits 1,900 565 125, 000
7957 RANDEX Unit (First)
(max 1) 24 million digits 2,500 650 140, 000
7966 RANDEX Unit 24 million digits
(Additional) (max 9) 1,900 195 85, 000

© 1963 by Auerbach Corporation and BNA Incorporated
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e UNIVAC SS 80/90 Model If
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STANDARD

EIDEP
REPORTS UNIVAC SS 80/90 Model I

Introduction

INTRODUCTION
§ 011.

The UNIVAC Solid-State Model II computer system consists of a central processor
with a drum store, a core store of 1,240 words (a word consists of 10-digits plus a sign),
and buffered peripheral units. Standard peripherals include a 600 card per minute card
reader, 150 card per minute read punch unit, 600 line per minute printer, and up to 20 tape
units. RANDEX mass storage drums, paper tape equipment, etc., can all be added; how-
ever, inclusion of these units in a configuration is comparatively rare as yet.

The principle advantage of the Model II over the Model I is that a greater amount of
internal processing can be performed in a given time than was the case with the Model I.
Concurrently, the complexities of programming involved in getting an efficient input-output
limited program working for the Model I have been greatly reduced in the Model II through
the use of the core store, new instructions, and faster instruction execution for certain con-
ditions. (See Central Processor, Section :051)

The Model II has a fixed word length of 10 digits plus a sign digit. Data not con-
forming to the word size exactly must be extracted by means of the logical and shift instruc-
tions, and isolated before being used. Similarly, data for output by printer or punch may
have to be prepared by the reverse process. Alphameric data are considered as two
numeric digits and held in separate words; therefore, all manipulations to isolate or pack
such data must be repeated.

The UNIVAC Solid-State system originally was conceived as an integrated card
system, with cards being read and punched, output being printed all at the same time, and
the central processor powerful enough to keep up with this loading. The system has now
been expanded by the addition of the tapes, but in many ways it is still card-oriented, using
the tapes for large volume files. The tape format, when placed on the drum storage is
awkward, owing to the different character representation (six-bit character rather than
four-bit character).

The performance of the Model II is basically limited by the input-output speeds of
its peripherals, all of which can operate in parallel with processing. Computation, how-
ever, can proceed at any speed up to 10 times faster than the Model I, and is frequently
faster than on the IBM 1401. Applications which require several thousand words of storage
(drum) and/or use a considerable amount of computation can be conveniently handled.

Model II processors can have from 2, 600 to 8, 800 words of drum storage. The
Model 1I processor contains 9 index registers and 1, 280 words of magnetic core storage as
standard equipment. The Model II processor also has an expanded instruction complement
which permits block transfer of words between core and drum, data packing, and easier
programming of alphameric operations.

Both processors handle data in words which contain 10 digits plus a sign bit. Each
digit has an odd parity bit associated with it. Parity is checked during all data movements
to or from storage. Both alphameric and numeric data can be handled and comparisons
made. Additional program steps are required for alphameric comparisons. Standard sub-
routines facilitate this operation.

The primary differences between the Solid-State 80 and the Solid-State 90 processors
are the code translation instructions and the buffer pattern arrangements. Each is peculiar
to the kind of card handled, 80- or 90-column. The storage of data words on the drum
optimizes input-output transfers to peripheral units. This involves the "interlaced" position-
ing of input-output data in order to achieve greater efficiency in the use of drum storage.

UNIVAC Solid-State systems are fully buffered so that virtually all the peripheral
units can operate simultaneously with computing. The exception is the input-output channels
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INTRODUCTION (Contd.)
§ 011.

which are used with synchronizers. These synchronizers can control up to 10 magnetic
tape units and 10 RANDEX drum units. Only one unit connected to a synchronizer can be
read or written upon at a time. The Model I can have only one synchronizer, while the
Model II can have a second synchronizer which permits an additional 10 magnetic tape units
to be connected to the system. In Model I systems, only read/compute and write/compute
are possible. In Model II systems, read, write, and compute operations can be handled
simultaneously through the use of a second synchronizer.

The input-output units connected to any one system in addition to the synchronizer
can include the following:

600 card per minute Card Reader.

150 card per minute Card Read-Punch.

600 line per minute Printer. ,

500 character per second Paper Tape Reader and/or 100 character per second Punch.

The software provided for the system includes service routines, mathematical
functions and routines, linear programs, and two assembly programs (X-6 and the more
recent S-4). X-6 is an elementary drum-type assembly program for Model I processors
and S-4 is a more advanced system incorporating provision to call in symbolic library rou-
tines for either Model I or Model II Processors. Problems coded in X-6 with minor re-
visions can be assembled using S-4.

From the point of view of software, very few programs which are written specifi-
cally for the Model II presently exist in the library. Most appear to be adaptations of their
Model I equivalents, and do not fully utilize the faster facilities. (Software support for the
Model I appears to be phasing out presently, and while users can look forward to new pro-
gramming during the current year, it appears doubtful that anything other than maintenance
can be expected thereafter.)

Other systems carried over from the Model I include a BELL interpretive system
(user developed) and a numerical control system. No COBOL or FORTRAN systems are
presently available.

The Model II is essentially a modified Model I. For details, refer to the Introduction
for that system (Report 771:).
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§ 021.

.1 STORAGE LOCATIONS
Name of
Location Size
Digit: 4 bits
Worxd: 44 bits
2 Words: 20 digits
Band: 200 words
Block: 48 words
Track: 12 blocks
Sector: 20 tracks
Drum Half: 100 sectors
Units: 4 drum halves

DATA STRUCTURE

.2 DATA FORMATS

772:021.100

UNIVAC SS 80/90 Model 11
Data Structure

Type of Information Representation
Numeral:. . . . .. .. 1 digit.
Purpose or use Alphabetic:. . . . . . . 14 or 2 digits.
Instruction: . ... .. 1 word.
Decimal digit, Number: . . . . . . . 10 digits + sign.
algebralic sign Interlace: . ... ... refers to input-output area
Instruction or 10 digits of each peripheral unit. It
-and sign. consists of a number of

10 characters.

Magnetic drum.
RANDEX store.
RANDEX store.
RANDEX store.
RANDEX store.
RANDEX store.

© 1963 by Auverbach Corporation and BNA Incorporated

words on a single 200-
word band of the drum, the
arrangement and number
being fixed by the peripheral
unit and the type of data
transmission.
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STANDARD

UNIVAC SS 80/90 Model I
System Configuration

SYSTEM CONFIGURATION

§ 031.
.1 4-TAPE BUSINESS SYSTEM

Deviations from standard configuration:. . . . . . . . . . 160% more storage.
full simultaneity included.
indexing included.

Equipment Rental

Processor and Console:
2, 600 Word Drum.
1, 280 Word Core Store. $3, 235

High Speed Reader:
600 cards/min. 255

Read Punch:
150 cards/min. 725

High Speed Printer:
- 2 600 lines/min. 935

Control:
4 Uniservo IIs 1, 000
> 16, 400 char/sec. 1, 800
Optional Features Included:. . . . . . . . . .. .. .. Program Interrupt. 60
Multiply-divide. 400
20 print positions. 30
Stacker-Select on Reader
and Punch. 100
Post-Read Station on
Punch. 100
TOTAL $8, 640
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§ 031.
.2 6-TAPE BUSINESS SYSTEM
Deviations from standard configuration: . . . . . . . . . . . full simultaneity included.
no console typewriter.
magnetic tapes 50% slower.
6 extra Index Registers.
Equipment Rental
Processor and Console:
2,600 Word Drum.
1,280 Word Core. $3, 235
-
High Speed Reader:
< 600 cards/min. 255
Read Punch:
<4 } Q 150 cards/min. 725
> High Speed Printer:
600 lines/min, 935
Control:
>4 m 6 Uniservo Ils 1,000
16, 400 char/sec. 2,700
Optional Features Included: . . . . . . . . . . .+« 4+ o« . Program Interrupt. 60
Multiply-divide. 400
20 print positions. 30
Stacker Select on Reader
and Punch. 100
Post- Read Station on Punch, 100
TOTAL $9,540
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§ 031.

.3 12-TAPE BUSINESS SYSTEM

Deviations from standard configuration: . . . . . . . . 900 words less storage.
no console typewriter.
Printer and Card Reader 40% slower.
Magnetic Tapes 75% slower.

Equipment Rental
Control:
5 Magnetic Tape Units $1, 000
16, 400 char/sec. 2,250

Core Storage:
1, 280 words,

5,935

Processor and Console:
5, 000 word Drum,

High Speed Reader:
< 600 cards/min. 255
Read Punch:
>4 {) 150 cards/min. 725
High Speed Printer:
600 lines/min. 935

Control:

7 Uniservo IIs 1,000
16, 400 char/min. 3,150

Optional Features Include: . . . ... . . .. . ... Program Interrupt, 60

Multiply-divide. 400
20 print positions, 30
Stacker-Select on Reader

and Punch. 100
Post-Read Station

on Punch. 100

TOTAL $15,940
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772:031.104
5 031,
4 6-TAPE AUXILIARY STORAGE

5/63

—( ) )

Optional Features Include:

AUERBACH / BNA.

no console typewriter.

full simultaneity included.
magnetic tape units 50% slower.

Equipment

Store:

Rental

21.5 million characters in

2 RANDEX File Drum Units.

Control:
6 Uniservo Ils
16, 400 char/sec.

Processor and Console:

2,600 word Drum.
1, 200 core store.

High Speed Reader:
600 cards/min.

Read Punch:
150 cards/min.

High Speed Printer:
600 lines/min.

Program Interrupt.
Multiply-divide,
20 print positions.

$2,500

1, 000
1,800

3, 235

255

725

935

60
400
30

Stacker-Select on Reader

and Punch.
Post- Read Station
on Punch.

TOTAL

100
100

$11, 140



SYSTEM CONFIGURATIGN 772:031.105
§ 031.
.5 6-TAPE BUSINESS/SCIENTIFIC
Deviations from standard configuration:. . . . . . . . . no floating point,
no console typewriter.
full simultaneity included.
magnetic tape units 50% slower.
Equipment Rental
Core Storage:
1, 280 words.
$7,135
Processor and Console: J
8, 800 Word Drum.
N
< High Speed Reader:
600 cards/min. 255
Read Punch:
> Q 150 cards/min. 725
» High Speed Printer:
600 cards/min. 935
Control:
6 Uniservo IIs 1, 000
16, 400 char/sec. 2,700
Optional Features Include: . . . . . . . . . . « + « + . Program Interrupt. 60
20 Print Positions. 30
Stacker Select on
Reader and Punch. 100
Post-Read Station
on Punch. 100
~TOTAL $13,040
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UNIVAC SS 80/90 Model Ii
Internal Storage
Magnetic Drum

INTERNAL STORAGE: MAGNETIC DRUM

§ 041.

.1 GENERAL

.11 Idemtity: . ... .... SS 80/90 Magnetic Drum,
Model I and Model II.

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

.13 Description

.14
.15
.16

The Magnetic Drum is the major store for all UNI-
VAC Solid-State systems. The drum rotates once
every 3.4 milliseconds, and any reference to an op-
erand or an instruction must wait until the drum is
correctly positioned under the read/write heads.
This action can take up to the 3.4 milliseconds nec-
essary for a full revolution; however, for 1, 2, 3,
4, 5 or 8 bands of the drum, the maximum is re-
duced to 0. 85 millisecond by the use of 4 read/write
heads spaced 90 degrees apart around the circum-
ference of the drum. (The nomenclature of these
portions is confusing and has varied over the years.
The official terminology is '"'Fast Access" for the
slower access area of the drum, and "High Speed
Access" for the faster access areas. Alternatively,
the terms '"Normal" and "Fast" have also been used
to describe the same respective areas. )

Information is arranged on the drum in bands of 200
words, each of eleven 4-bit characters, and is op-
erated upon in the Model I as words of 10 numeric
characters with sign bit. However, the Model II
uses the full four-bit sign character. Two models
of the drum are available, a 25-band (5, 000-word)
drum, and a 46-band (9, 200-word) drum. These
numbers for bands do not include the buffer bands,
which are also actually located on the drum. The
smaller drum can be supplied with only 13 or more
of the 25 bands being usable as in the STEP (Simple
Transaction to Economical Processing). The other
bands, however, are still physically present. Each
band has either one or four read/write heads, so
that the respective maximum access time is either
one complete revolution or one-fourth of a revolu-
tion (3.4 milliseconds).

The decreased price which results from reduction
in the drum storage capacity accounts for the
greatest part of the price difference between the
basic UNIVAC Solid-State system, and the reduced
systems.

Availability: . . . . .. 10 months.

First Delivery: 1958.

Reserved Storage

Purpose: . . . ... .. 1/0 control.

Number of locations: 2 to 4 bands, 200 words
each,

© 1963 by Auverbach Corporation and BNA Incorporated

.21
.22

. 222

.23

.24
. 241
. 242

. 243
. 244
. 245

.25

.26

.27

.28

. 281
. 283

.29

. 291

. 292

PHYSICAL FORM

Storage Medium:. . .

magnetic drum.

Physical Dimensions

Drum or Disc
Diameter: . approx. 5 inches.
Thickness or length: . approx. 8 inches.
Number on shaft:. . . 1.

o e s e .

Storage Phenomenon: magnetization.
Recording Permanence
Data erasable by
program: . . . . . .. yes.
Data regenerated
constantly: . . . .. . no.
Data volatile: . . .. . no.
Data permanent: . . . . no.
Storage changeable: . . no.

Data Volume Per Band of 5 Tracks

Words with sign:. . . . 200.
Characters: . . . 1, 000.
Digits: . . . ... ... '2,000.
Instructions: . . . . . . 200.

Bands Per Physical Unit: 15 to 49 per drum.

Interleaving Levels:. . 1.

Access Techniques

Recording method:. . . fixed heads.

Type of access
Description of Stage Possible Starting Stage
Wait for drum

rotation:
Read or write word: .

......

Potential Transfer Rates

Peak bit rates
Cycling rates: . . . .
Track/head speed: . .
‘Bits/inch/track: . . .
Bit rate per track: . .
Peak data rates
Unit of data: . . ... word (5 alpha or 10
" numeric char).
60 bits/word.
5 tracks/band.

17,670 rpm.

4,628 inches/sec.

153.

707, 000 bits /sec/track.

Conversion factor: . .
Gain factor:
Loss factor (degree of

interleaving): . . . .
Data rate:

.....

none.
58,825 words/sec.

......
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772:041.300 UNIVAC SS 80/90 Model Ii
§ 041. .6 CHANGEABLE
STORAGE: . . . .. none.
.3 DATA CAPACITY
.31 Module and System
Sizes:. . ... ... . seetable.
- .7  AUXILIARY STORAGE PERFORMANCE
.32 Rules for Combining
Modules: . . . . . .. any combination of incre- .71 Data Transfer: . . . . data can be transferred
ments is possible, from the drum to any part
.4 CONTROLLER: . ... none. of the computer store.
.5 ACCESS TIMING .72 Transfer Load Size
.51 Arrangement of Heads With self: . . . . . . 1 word, or 200 via tape
buffer,
.511 Stacks per system: . . 18to 79. With core: . - .. 1to 200 words.
Stacks per module: 18 to 79.
Stacks per yoke: . . . . 1, 2, or 4.
.512 Stack movement:. . . none.
-513 Stacks that can access .73  Effective Transfer Rate
any particular
location: . .. .. ... lperband, fast access. High speed store
4 per band, high speed with self: , . . . . . 1,850 words/sec.
. access. High speed store
-514 Accessible locations with fast store: . . . 460 words/sec.
By single stack: . .. 200words. Fast store with self:. 460 words/sec.
.515 Relationship between High speed or fast store
stacks and magnetic core: . .10,000 words/sec.
locations:. . . . . . . Band (Address/200).
Band position
Address (mod 200).
.53 Access Time Parameters and Variations
.531 For uniform access .8 ERRORS, CHECKS AND ACTION
Access time:. . . . . 0Oto 3,400 usec.
Cycle time:. . . . . . 17 usec. Errors Check or Action
For data unit of: . . . 1 word. Interlock
.532 For variable access Invalid address: dictabl
Stag‘e Tl.me Example nvalid address: none ac;(;zs::sssa predictable
Wait for word to Receipt of data: parity sets indicator.
reach head Dispatch of data: parity processor stop.
Fast:. . .. ... Oto 3,400 usec 1,700. Conflicting
High Speed: . . . Oto 850 usec 425, commands: yes processor stop.
Transmit word: . 17. Recovery of data: parity processor stop.

4/63
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MODULE AND SYSTEM SIZES
Minimum "Fast" High Speed
Storage Increment Increment Maximum Storage

Identity:

Orums? 1 - - 1
Words: 2,600 200 400 8,800
Characters: 17,333 1,333 2, 666 59, 000
Instructions: 2,600 200 400 8,800
Bands: 13 1 2 44
Digits: 26, 000 2,000 4,000 88, 000
Modules: 1 - - 1
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§ 042,
.1

L1

.12

.13

.14

.15

INTERNAL STORAGE: MAGNETIC CORE

GENERAL

Identity: . Magnetic Core.
Core.

Basic Use: working storage.

Description:

The magnetic core store is the major difference be-
tween a Model II UNIVAC Solid-State system and a
Model I. The effect of this difference has been to
increase considerably the amount of processing that
can be performed in a given time period. This in-
crease means that many applications which were for-
merly computer-limited become input-output limited.
Naturally, applications which are initially input-out-
put limited will not be affected.

Transfer of a Model I program to Model II may not
automatically relieve computerbound applications.
The reason is to be found in the means of address-
ing the core. Addressing the core uses non-numeric
characters, which are not always as easy to handle
as the numeric addresses of the drum store. Asa
result, currently running applications may require
reprogramming to capitalize fully on the potential
advantages of the faster core store.

The core store is actually faster than the basic
machine word time (13.5 microseconds rather than
17). Thus, any word in the core store can be
accessed only each 17 microseconds. The tape
units can use the core store as their input-output
areas, but data from input-output units must first
be entered onto the actual drum store, and then
transferred to core separately.

The magnetic core contains 1,280 words of 44 bits,
and is divided into two logically separate areas:

(a) the first 1, 000 locations
(b) the last 280 locations.

Both areas can operate as working storage for both
data and instructions, but area (b) is intended for

use as index registers and other special uses, and

it has two restrictions: first, any instruction that uses
index registers or causes overflow, error jumps, or
block transfers is not executed correctly from this
area; second, any address to core storage formed by
indexing is effected in a non-standard manner.

Transfers to core are possible directly to and from
the input-output area buffer bands but must be made
from sections commencing at an address which is a
multiple of 200.

Availability: . 10 months.
First Delivery: . July, 1962,

.16

.21
.22

.221

.23
.24
.241
. 242
.243
. 244
. 245
.28
.281

.282
.283

.31

.53

Reserved Storage

Purpose

Index registers:

PHYSICAL FORM

Storage Medium: .

Physical Dimensions:

Magnetic -core type

772:042.100

UNIVAC SS 80/90 Model Il

Internal Storage
Magnetic Core

Number of
Locations Locks
6 none.

magnetic core.

storage
Array size: . . . . . 64 by 64 bits.
No. of arrays . . 16.
Storage phenomenon: . . magnetization.
Recording Permanence
Data erasable by pro-
gram: . . . . . . . yes.
Data regenerated
constantly: . no.
Data volatile: yes.
Data permanent: no.
Storage change-
able: . no.

Access Techniques

Recording method:
Reading method:
Type of access:

DATA CAPACITY

Module and System Sizes

coincident current,
sense wire.
uniform.

Words:

Instructions: .

Digits: . . . . .
Digits and Signs: .
Modules:. . .

CONTROLLER:

ACCESS TIMING .

Access Time Para-

meters and Variations

%531 For uniform access

Access time: . .
Cycle time:

For data unit of:

For actual unit of:. .

© 1963 by Averbach Corporation and BNA Incorporated

Only Size
1,280
64, 000 or 85, 333 depending
on packing.
1,280
12,800
14,080
1

None.

17 msec/word.,

13.5 g sec.

17 py sec.

44 bits.

48 bits (i.e., with 4 parity
bits).
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UNIVAC SS 80/90 MODEL H

§ 042,

.6 CHANGEABLE STOR-

none.

.7  AUXILIARY STORAGE PERFORMANCE

.71 Data Transfer . . . data can be transferred be-

tween the core and the

drum.
.72 Transfer Load Size
With self: . . . . . . 1word.
With drum: 1 to 200 words.

.73 Effective Transfer Rate

With self (using

program loop):. . . . 7,356 words per second.

4/63
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ERRORS, CHECKS AND ACTION

Errors

Invalid address

Receipt of data:
Dispatch of data:
Conflicting com-
mands:
Physical record
missing:

Recovery of data:

Check or

Interlock Action

none any specific in-
valid address
will refer to a
predictable but
incorrect
address.

parity stop.

parity stop.

not possible.

not possible.

parity stop.



STANDARD

EDP

REPORTS

INTERNAL STORAGE: RANDEX DRUM

§ 043.

.1

11

.12

.13

.14

GENERAL
Identity: . RANDEX Drum Storage
Types No. 7965, 7957,
and 7966.
RANDEX.,
Basic Use: . . auxiliary storage.

Description:

The RANDEX Drum storage provides the auxiliary
storage for the solid-state system. Each module
has the capacity for either one or two drums. Each
drum has a capacity of 1,152,000 words of 44 data
bits each, plus parity bits. A maximum system
contains 10 such pairs of drums for a capacity of
23,040,000 words.

Each drum is mounted with its axis horizontal and

pairs are mounted one above the other. A common
yoke mounted between them carries two heads, one
to access a track on the upper drum and one to ac-
cess a track on the lower drum.

Each drum is divided into 2,000 bands of 1 track
each. Each band of 576 words is divided into 12
sectors of 48 words each. Only one sector in the
RANDEX system can be accessed at a time,

Each sector can be considered also as 4 subsectors,
each containing 1 key word and 11 data words.
Special "search-read" and "search-write" instruc-
tions can be used with reference to subsector keys.

These instructions read and check a 10-character
word against the labels on a 6-block area. Up to
four labels per block can be used, thus providing a
maximum search area of 24 records or six 48-word
blocks, whichever is smaller. Fifteen areas per
record can be searched.

Access time varies from 5 to 540 milliseconds and a
typical time to locate, read, and update data in a
random subsector is approximately 450 milliseconds.
However, except for 7 milliseconds of this time, all
other simultaneity is preserved, provided that mag-
netic tapes on the RANDEX Synchronizer are not
used. As these figures indicate, designing the data
layout on the drum can very greatly affect the over-
all timings.

This store is accessed as a peripheral device using
a Buffer band and a Synchronizer which needs a spe-
cial adaptation for the first RANDEX module only.
Only one Synchronizer can be used.

The Synchronizer is capable of handling up to 10

RANDEX Drum units and up to 10 magnetic tape units,

Availability: . 9 months.

.15

.16

.21
.22

.222

.23

.24

.241
.242
.243

.244
.245

.25

.26

.27
.28
.281

.282
.283 Type of access

First Delivery:

Reserved Storage:

.2 PHYSICAL FORM

Storage Medium: . .

Physical Dimensions

Drum or Disc
Diameter: .
Thickness or

length:

Number on shaft

Storage phenome-
non: . ..

Recording Permanence

Data erasable by
program:

Data regenerated
constantly:

Data volatile:

Data permanent:

Storage change-
able: .

772:043.100

UNIVAC SS 80/90 Model 11
Internal Storage
Randex Drum

January, 1962.

none.

magnetic drums,

. 24 .3 inches.

. . 44 inches.
. 1.

magnetization.

yes.
no.
no.
no.

no.

Data volume per band of 1 track

Words:
Characters:
Digits:
Instructions: . .
Model 1 packed
characters: . .
Model 2 packed
characters:

Bands per physlcal
unit:

Interleaving Levels:

Access Techniques

Recording method: .
Reading method:

Description of stage

Wait for synchronizer
not busy:

Move head to selected
track:. . .

(If writing) F111 buffer

Wait for selected
sector: ., .

(If reading) Empty
buffer: , . .

© 1963 by, Auerbach Corporation and BNA Incorporated

—

576
2,880.
5,760.
576.
3, 840.

3, 600,

2,000.

1.

. moving heads.
. same,.

Access to a record
can occur at any one of
these stages, providing
the drum is in the correct
position.
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§ 043. .4 CONTROLLER
.29 Potential Transfer Rates .41 Identity: . . . . . . . Synchronizer.
Type No. 7914.
.291 Peak bit rates
Cycling rates: . . . . 870 rpm. .42 Connection to System
Track/head speed: . . 1,108 inches/sec.
Bits/inch/track: . 650 .421 On-line: . . . . . . . 1.
Bit rate per track: . 720,000 bits/sec/track. .422 Off-line: . . . . . . . none.
.292 Peak data rates
Unit of data (char- .43 Connection to Device
acter or word): . . . word.
Conversion factor .431 Devices per con-
(bits for unit): . 44 bits/word. troller: . . . .:. . . 1to10.
Gain factor (tracks .432 Restrictions: see Paragraph . 13.
per band): . . . . . 1,
Loss factor (degree .44 Data Transfer Control
of interleaving): . . 12,
Data rate:. . . . . . 696 words/sec/device. .441 Size of Load: . . . . 48 words (1 block).
.442 Input-Output
.3  DATA CAPACITY area: . . . buffer band in Magnetic
Drum.
.31 Module and System .443 Input-Output area
Sizes access: . . . . . . . entire block.
.444 Input-Output area
[See table below] lockout: . . nome, test busy required
in program to protect
.32 Rules for Combining area,
Modules: . . . . . . none, or 1 7965; or 1 .445 Synchronization: . . automatic.
7957; or up to 9 7966's .446 Synchronizing
with either a 7965 or a aids: . . . . . . . . test busy.
7957. .447 Table control: . . . none,
MODULE AND SYSTEM SIZES
Minimum Maximum
Storage Storage
Identity: No. 7965 No. 7957 No. 7966
Drums: 0 1 2 2 20.
Words: 0 1,152,000 2,304,000 2,304,000 23,004, 000.
Characters: 0 5,760,000 11,520,000 11,520,000 115,200,000.
Instructions: 0 1,152,000 2,304,000 2,304,000 23,040,000,
Blocks: 0 24,000 48,000 48,000 480, 000.
Digits: 0 11,520,000 23,040,000 23,040,000 230, 400, 000.
Model 2 packed
character: 0 7,680,000 15,360,000 15,360,000 153, 600,000.
Model 1 packed
character: 0 7,200,000 14,400,000 14,400,000 144, 000,000.
Modules: 0 1 1 1 10.
.5  ACCESS TIMING .514 Accessible locations
By single stack
.51  Arrangement of Heads With no move-
: ment: ., ., . . . . 12 blocks.
,511 Stacks per sys- With all move-
tem: . . . . .. . 20 maximum. ment: . . . . . . 12,000 blocks.
Stacks per module: . . 2. By all stacks
Stacks per yoke: - . .2, With no move-
Yokes per module: .1 ment: . ., . . 24 blocks per module,
.512 Stack movement: . across length of drum. 240 blocks per system.
.513 Stacks that can access

any particular loca-
tion:

........
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§ 043. .72 Transfer Load Size
.53  Access Time Parameters and Variations With Magnetic Drum,
Model 2: . . . . . . units of 320 packed
.532 Variation in access time . characters.
Variation, Example, With Magnetic Drum,
Stage msec. msec Model 1: . . . . . . units of 300 packed char-

acters or 240 characters.
Wait for Synchronizer

not busy: 0to 15 0.0. .73 Effective Transfer Rate
Move head to selected
track: 0, or 125 to With Magnetic Drum,
540 300.0. Model 2: . . . . . . 4,640 packed char/sec.
Fill buffer (writing): 3.4 3.4. With Magnetic Drum,
Wait for selected Model 1: ., . . . . . 4,350 packed char/sec or
block: 0 to 69 20.0. 3, 480 char/sec.
Write or read: 34.5 34.5.
Empty buffer (read- .8 ERRORS, CHECKS AND ACTION
ing): 3.4 0.0.
Total: 357.9. : Check or
Exrror Interlock Action
Invalid address:  check sets indicator.
6 CHANGEABLE Receipt of data: check sets indicator.
“STORAGE: . . . . . none. Dispatch of
— data: check sets indicator.
Off Normal*: check sets indicator.
Physical record
.7  AUXILIARY STORAGE PERFORMANCE missing: check sets indicator.
Parity check sets indicator.
.71 Data Transfer
* Off Normal,includes. ... . Buffer overflow
Pair of storage units possibilities Buffer underflow
With self: ., . . . . . no. Block size
With Magnetic Bad spot
Drum:. . . . . . . yes. Bad track
Faulty operation
Interlock
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772:051.100

UNIVAC SS 80/90 Model Il

Central Processor

CENTRAL PROCESSOR

§ 051.

.1 GENERAL

.11 Identity: .. .. . ... Central Processor.
Model II.

.12 Description

.13

.14

The UNIVAC Solid-State Model II Central Processor
is designed to process alphameric data from card

and magnetic tape input-output media. The use of

the core store as the primary program executionarea
makes optimization much easier and results in more
operations per second. All operationsoccur indecimal,
fixed point mode. The division order provides a
remainder, and alphameric comparison instructions
are included in the repertoire.

A zero suppress instruction is included in the in-
struction repertoire, and translation to or from card
code is automatic. Commercial format, particularly
for output purposes, is not simple because the other
editing functions (punctuation, check protection,

etc. ) must be programmed. Also, the drum storage
interlace introduced in the Model I to speed input-
output operations is still used in the Model II,
although it is no longer so advantageous.

The programming technique used on the Model II is
an extension of the Model I technique. Data is pref-
erentially held in core storage, and with it, those in-
struction loops which would operate inefficiently if
held on the drum. Such inefficiencies could be due to
the fact that they were not optimally programmed,
they did not fit exactly within the duration of the drum
revolution, or they used multiplication and division
instructions. These two instructions are variable-
time instructions which preclude optimal program-
ming of ensuing instructions.

The over-all speed capability of the Model II system
is approximately 20, 000 additions per second. With
all input-output fully operating, this speed is reduced
from 16, 000 to 17, 000 additions per second because
complete overlap is possible more than 80 per cent
of the time.

This capability, which is an improvement of 40 per
cent over the UNIVAC Solid-State Model I, has been
achieved by overlapping within instructions rather
than by changing instruction logic.

Operands and instructions which are stored in the
core are accessed in parallel with other parts of the
instruction cycle. An add to accumulator instruc-
tion, which formerly took five word times, is now
completed in three word times.

Availability: . . . . . . 10 months.
First Delivery: . . .. June, 1962.

© 1963 by Auerbach Corporation and BNA Incorporated

.21

.211

. 212

.213

.214

. 215

. 217

.218
. 219

PROCESSING FACILITIES
Operations and Operands

Operation and

Variation Provision Radix Size
FiXed point
Add-Subtract: yes decimal 10 digits + sign.
Multiply

Short: sentinel decimal 2 to 8 + sign.

Long: yes decimal 10 digits + sign,
Divide

No remainder: no.

Remainder: yes decimal 2 to 10 digits + sign,
Floating point
Add-Subtract: subroutine decimal,
Multiply: subroutine decimal.
Divides subroutine decimal,
Boolean
AND: yes | o 40 bits,

Bina :

Inclusive OR: yes 24 40 bits,
Comparison
Numbers: yes 10,
Absolute: subroutine 10 char,
Letters:® subroutine 10 char,
Mixed:® subroutine 10 char,

* requires 5 instructions (5 executed).

Code translation: . . . all UNIVAC Solid-State sys-
tems except 90-column
card systems have auto-
matic code translation dur-
ing card operations. All
systems can translate
word-by-word between the
internal coding and the ap-
propriate card codes, and
for the purposes of compat-
ibility with UNIVAC I, II,
etc., to Excess 3 code.

Edit format

Provision Comment Size
no,
yes
no,
no,
no,

no.

Alter size:
Suppress zero:
Round off:
Insert point:
Insert spaces:
Insert:

Float: no,
Protections no,

Table look-up: . . . . .
Others:. . .. ... ..

also commas 10 chars,

subroutine.

in tape systems, the tape
buffer may be utilized to
transfer a band of 200
words from one part of the
store to another. During
the transfer all words
move cyclically back one
word in relative position,
thus word number 6 be-
comes word number 5.
Word number 1 becomes
word number 0 and number
0 becomes number 199.

4/63



772:051.220

UNIVAC SS 80/90 Model 1l

§ 051.

.22 Special Cases of Operands

. 221 Negative numbers:. . . least significant 4 bits of
each word always contain
sign digit, O for positive,

« and 5 for negative.

.222 Zero:. . .. 000l .. both plus and minus zero
can occur and are not
equal in comparisons.

. 223 Operand size

determination: . . . . fixed.
.23 Instruction Formats
. 231 Instruction structure: . 1 word.
. 232 Instruction layout:

Part Op| m|[c|S

Size (digits) | 2 4 | 41
. 233 Instruction parts

Name Purpose

OP: . ........ operation code.

Mo v o o v o v o v memory address (index-
able) second instruction
address, or operation
variation.

Clv e v o e s e e ns next instruction address.

S:.......... Index Register.

. 234 Basic address structure: 1 + 1.
. 235 Literals
Arithmetic:. . . . . . only set register to zero.
Comparisons and
tests: . . . . . ... none
Incrementing
modifiers: . . ... yes.

236 Directly addressed operands
. 2361 Internal storage type
Min. size
Magnetic Drum: 2, 600 words
Magnetic Core: 1,280 words

Volume accessible
8, 800 words.
1, 280 words.

RANDEX: optional 23, 040, 000 words.
. 2362 Increase address
capacity: ... ... not needed..

. 237 Address indexing

. 2371 Number of methods: . 2.
.2372 Names: . . . ... .. Indexing.
_ Bangl Modification.
. 2373 Indexing rule: . . . . increment added to instruc-

tion address. Under cer-
tain circumstances the ad-
dress is made to cycle
within a band (200 words)
of drum store. Otherwise,
it cycles either modulo

5, 000 or modulo 10, 000 de-

pending on the store size.

. 2374 Indexing specification: by the programmer; number
1 to 9 on the coding sheet.
in the machine instruction:
use of the signchar, and 1
bit of the operation code.
. 2375 Number of potential
indexers: . .. ... 9.
. 2376 Addresses which can
be indexed: . . . . . all,
. 2377 Cumulative indexing: . none.
. 2378 Combined index and
[<14<) s PN no.

4/63

. 238 Indirect addressing: .

. 239 Stepping

. 2391 Specification of
increment:

.2394 End value: ... ..
. 2395 Combined step and
test: . . . . . ...

. 2392 Increment sign:. . . .

. 2393 Size of increment: . .

. none.

. in stepping instruction.

positive; complements used
for decrements.

4 digits.

. in test instruction.

.24 Special Processor Storage

.241 Category of storage

locations
Register: 4
Index: 9
Buffers: 3to5
. 242 Category of storage

Total no.

of

locations
Register: 4
Index: 9
Buffers: 3to 5

Number of Size in

words Program usage
1 arithmetic,
temporary
storage, and
control.
0.4 indexing.
200 input-output.
Access Cycle
Physical time time
form usec usec
hardware 17 17,
3 in hardware, 17 17.
6 in core
drum-bands 3,400 3, 400.
to
5,100

AUERBACH / BNA

.3 SEQUENCE CONTROL FEATURES
.31 Instruction Sequencing: 1 + 1 addressing.
.32 Look-Ahead:. ... .. yes, for the next instruction.
. 331 Possible causes
In-out units: . . ... High Speed Reader Buffer
Loaded (optional).
. 332 Program control
Individual control: . . High Speed Reader.
Method:. . . . .. .. transfer to special location
when card reader buffers
dre loaded.
Restriction: . .. . . none.
. 333 Operator control: . none.
. 334 Interruption conditions: buffer loaded.
. 335 Interruption process
Disabling interruption: none.
Registers saved: . . . next instruction stored in
fixed location.
Destination: . . . .. a fixed location.
.336 Control methods
Determine cause: . . implicit.
Enable interruption: . always enabled.
.34 Multi-running: . . . . . none.
.35 Multi-sequencing: . . . none.



CENTRAL PROCESSOR

772:051.400

§ 051.
.4 PROCESSOR SPEEDS
.41 Instruction Times in
Mgsec:. . . ... ... the times given assume that
both instructions and op-
erands are contained in
the core.
.411 Fixed point
Add-subtract: 51.
Multiply: . . . . . .. 68 + 170D.
Divide: . . . ... .. 51 + 170D.
.412 Floating point: . . . . . none.
.413 Additional allowance for
Indexing: . . ... .. 17.
Instructions on the
drum:. .. ... .. 17 plus latency of O to
3,400.
Operands on the drum: 17 plus latency of O to
3,400.
.414 Control
Branch:. . ... ... 34.
Compare and branch: 351.
.415 Counter control
Step: . . . ... .. 68.
Step and test:. . . . . none
Test: . . . . .. ... 51.
.416 Edit
10-character zero
suppression: . . . . 68.
.417 Convert: . . ... . .. 51.
.418 Shift: . . . ... .. .. 51 +17D.
.42 Processor Performance
inpgsec: .. ... .. it is assumed that in addi-

tion to the specific condi-
tions which follow, the
program has been written
for the Model II, and not
simply transferred from
the Model I.
.421 For random addressés

For the following times, it has been assumed that

the instructions are held on the Normal access por-

tion of the drum in known positions, and that the data

is held in Random positions on the core.

c=a+b:...... 136.
b=a+b:...... 136.
Sum N items: . SIN.
c=ab: ....... 119 + 170D.
c=a/b:i. .. .... 119 +170D.

.422 For arrays of data
For the following times, it is assumed that the in-
structions are stored on Normal access portions of
the drum, but executed in the core storage. This
effectively reduces the time lost at the end of each
iteration of the loop because of poor latency. It
does involve some additional work in actually trans-
ferring the data, and this is shown separately under

Set-Up Time.
Set-Up Execution
Ci = ai + ij ..... 238 374,
bj =aj +bj: e ... 238 340,
Sum N items: . 204 153N.
c=c+ aibj: ..... 238 2, 057N.

[

.423 Branch based on comparison

For the following times, it is assumed that the in-
structions are stored on Normal access portions of
the drum, but executed in the core storage. This
effectively reduces the time lost at the end of each
iteration of the loop begause of poor latency. It
does involve some additional work. in actually trans-
ferring the data, and this is shown separately under

Set-Up Time.
Set-Up Execution
Numeric data: 306 459.
Alphabetic data: 340 505.

424 Switching
For the following times, it has been assumed that
the instructions are held on the Normal access por-
tion of the drum in known positions, and that the
data is held in Random positions on the core.

Unchecked: . . . . . 238N,
Checked: . ... .. 459N.
List search: . . 255N,

425 Format control per character
For the following times, it has been assumed that
the instructions are held on the Normal access por-
tion of the drum in known positions, and that the
data is held in Random positions on the core.

27N.

....... 190N.

426 Table look up per comparison
For the following times, it is assumed that the in-
structions are stored on Normal access portions of
the drum, but executed in the core storage. This
effectively reduces the time lost at the end of each
iteration of the loop because of poor latency. It
does involve some additional work in actually trans-
ferring the data, and this is shown separately under

........

Set-Up Time.
Set-Up Execution
For a match: . . .. 221 442N:
For least or
greatest: . . . .. 255 459N.
For interpolation
point: . . .. .. 255 459N.

.427 Bit indicators
For the following times, it has been assumed that
the instructions are held on the Normal access
portion of the drum in known positions, and that
the data is held in Random positions on the core.
Set bit in separate

Set bit in pattern:. .
Test bit in separate
location:. . . . . .
Test bit in pattern: .
Test AND for B bits:
Test OR for B bits: .
Moving:

136.
170.
170.
170.
See Internal Storage .73.

. 428

........

ERRORS, CHECKS AND ACTION

Check or

Error Interlock Action

check

none,

check

not possible,
some checks

Overflow:

Underflow (float-pt):
Zero divisor:

Invalid data;

Invalid operation:

program jump,
program jump,

stops or partial execution,
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Arithmetic error; some checks sometimes stops.
Invalid address: checks modulo store size,
Receipt of data: error word program jump,
Dispatch of data: error word program jump,
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STANDARD

EDP
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772:061.100

UNIVAC SS 80/90 Model II

Console

CONSOLE
§ 061. .232 Starts
.1 GENERAL Name Form Function
Tape Check: button Completes partially-executed
. ds
.11 Identity:. . ... ... .Central Processor Control tape commands.
centity: Panel Start: button Starts processor.
) m: button Selects next address of two.
.12 Associated Units: . . . .Processor Keyboard stand- © button Ad‘?mses to which control
—_— ; will be transferred when the
ing on the desk. )
Start button is depressed.
. 121 Description: .
~escrpron: .24 Stepping
The keyboard has 13 keys which include:
Name Form Function
1. The digits 0 through 9 W/O Index Regs:  button execute one instruction with-
2. Plus and minus enter keys out index registers when
3. Ap Alert kfey that clears a preselected start button pushed.
input regl'ster. . W Index Regs: button execute one instruction with
Any combination of four bits can be en- : .
. index registers when start
tered. A lamp lights on the keyboard after button pushed
p UShlng the, Alert key lndlcatlflg that the Continuous: button executes instructions under
processor is ready to accept input from program control when start
the keyboard. button pushed.
-2 CONTROLS .25 Resets
.21 Power Name Form Function
General Clear: button resets indicators and logic.
Name Form Function
AC: button-light turns off AC and DC power. - 26 Lo_adlgg ¢ s+ s+ ... .IORE
DC: button-light turns off DC power. .
DC Ready: button-light turns on AC and DC power. -27 Ml_
Drum: button-light turns off AC and DC power.
Uniservo: button-light turns power to Uniservos on Name Form Function
and off, X
No Print: button-light print orders executed but no
. . cps P . printing occurs.
-22 Connections: . . . . . .no positive indication. 96 Check: button-light causes stop if card buffer is
not emptied fast enough.
.23 Stops and Restarts No Punch button-light punch orders executed but no
punching occurs.
.231 Stops
.3  DISPLAY
Name Form Function
.31 Alarms:.........none.
Tape: button Causes Tape Off-Normal ——
condition. .32 Conditions
HSP: button Causes High Speed Printer e
Off-Normal condition, Name Form Function
FR: button Causes High Speed Reader I — -
Off-Normal condition. Printer: light Off-Normal
RPU: button Causes Read Punch Off- Fast Reader: light Indicates that a malfunction
Normal condition. Read Punch: light has occurred in the particu-
Comparison Stop: button Causes Stop on compare Processor: light lar unit.
instructions., Test: light
Stop: button Stop Processor. Tape Sync.: light

© 1963 by Auverbach Corporation and BNA Incorporated
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UNIVAC SS 80/90 MODEL I

§061.

.33 Control Registers

Name Form Function
Static Register: two 5,4,2,1 indicates statically and dy-
bit neon de- namically what instruction
cades is being executed.
Sign: two neons indicates the sign of quanti-
ty in display register.
Display Register:  ten decades in one of the following reg-

isters: rA, 1C, rL, or X,
depending upon which dis-
play button is pushed.

.34 Storage:. .. ... ... displayed in the Display
register via rA, rC, rL,
or rX.

.4 ENTRY OF DATA

.41

.51
.52

.53

.54

Into Control Registers: .

CONVENIENCE
Communication: .
Clock:. .. ...

Desk Space: . . .

View: . . . ...

4/63 | AUERBACH_/_gN__A‘ I

same as Control Registers
but via a control register
plus executing store in-
struction, also keyed in.

none.
none.

length 22", depth 6",
height 48".

operator must be standing
to operate console; view
is unobstructed by pe-
ripheral units Punch,
Printer, and Reader.
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UNIVAC SS 80/90 Model I
Input-Output
High Speed Reader

INPUT-QUTPUT: HIGH SPEED READER

§ 071.

.1

11

GENERAL
Identity: High Speed Reader.

I: 80-Column Reader.
Unit No. 7935.

II: 90-Column Reader.
Unit No. 7945.

.12 Description

The high speed reader reads up to 600 cards per
minute using two read stations, translating card
images into machine codes and transferring them
into the computer store. During 95 per cent of the
time involved in the transfer, the central processor
can continue operations. A standard subroutine
function which uses up 7 per cent more of the card
cycle time compares the card images, giving a total
effective performance of 3, 600 cards per minute
read, translated, and verified with 88 per cent
central processor overlap.

Both types of the 600 cards per minute reader are
equipped with a hopper, 2 read stations, and 3
stackers. The only difference between the two types
is the column size of the read stations. Although
the unit will function without it, a vacuum system to
assist card feeding is standard equipment. A
Stacker Select and an Automatic Program Interrupt
feature are available as options. The buffer be-
tween the reader and processor receives card
images from both read stations whenever a card
passes -either. Should either of the stations be
empty, the empty station will transmit the image of
a card with every hole punched. Another feature of
the reader is that a card is passed by both read sta-
tions and is moved into a stacker without stopping.
A control routine is required to prevent the image
from the first read station being overwritten by
another image transmitted when the card passes the
second read station unless the Automatic Program
Interrupt option is used. When this option is avail-
able, the processor performs the following opera-
tions when the buffer is loaded. First, the current
instruction is completed and the next instruction is
stored in a fixed location. Control is then trans-
ferred to a subroutine. The last instruction of the
subroutine causes control to be returned to the fixed
location from which normal program sequencing is
resumed.

Card images are represented internally in either
translated or untranslated form. In the translated
form, the internal code equivalents of the charac-
ters are punched into each column. In the untrans-
lated form, an image of the physical card, each
hole position is represented by a bit. Details of
this presentation are given in the Data Code Tables.

.12

.13

.14

.21

2211
.212

.22
. 221
. 222
. 223
.23

.24

.31

. 311
.312

.32

.321
. 322

Description (Contd. )

Correctness of card reading is verified by routines
in the processor and not in the reader. This inter-
nal redundancy check is more secure than hole
counts and similar reader checks because it also
covers the transfers between the reader and internal
storage. However, this check requires both pro-
cessor time and storage space to hold the separate
images which are not required by automatic input
checking systems. When checking is desired, an
area must be reserved in storage for both images
so that the comparison may be performed.

7 months.

November, 1958 - 90-Col.

First Delivery:
December, 1959 - 80-Col.

PHYSICAL FORM

Drive Mechanism

Drive past the head: . .
Reservoirs:

pinch roller.
none.

......

Sensing and Recording Systems

Recording systems: . . none.
Sensing system: . . . . brush.
Common system: . . . none.
Multiple Copies: . . . . none.
Arrangement of Heads

80-Column 90-Column
Use of station: . Read Read.
Stacks: . . . . .. 1 1.
Heads/stack:. 80 45.

Method of use: . .

1 row at a time

1 row at a time.

Use of station: . Verify read Verify read.
Distance:. . . . . 15 rows 15 rows.
Stacks:. . . ... 1 1.
Heads/stack:. . . 80 45.

Method of use: . .

1 row at a time

EXTERNAL STORAGE

Form of Storage

Medium: . . . . .

PR

1 row at a time.

standard punched card.
punched holes;

rectangular on 80-column;
round on 90-column.

Positional Arrangement

Serial by:
Parallel by:

© 1963 by Auverbach Corporation and BNA Incorporated

.......

......

12 rows.

80- or 45-columns.
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772:071.330 UNIVAC SS 80/90 MODEL 1
§ 071. .54 Format Control: . . . . none.
.33 Coding:. . ... .... 80-column (Hollerith, .55 Control Operations
binary, column binary).
90-column (standard 90- - Disable: e e e no.
column code). Request interrupt: . no.
Offset card: . . .. .. no.
.34 Format Compatibility:. 80-column card, any 80- Select stacker:. . . . . yes.
column equipment. Select format: . . . . . no.
90-column card, any 90- Selectcode: . ... .. yes.
column equipment. Unload:. . . ... ... no.
.35 Physical Dimensions: . standard punched card. .56 Testable Conditions
.4 CONTROLLER Disabled:. . . . . ... no.
Busy device: . . . . .. yes.
.41 Identity: . . ...... built into Central Proces- Output lock: . . . ... no.
sor and the unit. Con- Nearly exhausted: . . . no.
tains a special buffer Busy controller: . . . . yes.
band on the processor's End of medium marks: no.
drum to transmit and re- Input buffer full: . . yes.
ceive card images. Off-Normal*: . . ... yes.
.42 Connection to System * Off-Normal is a general term
for any abnormal condition including:
.421 On-line: . ....... 1. empty stations.
.422 Off-line: . . ...... none full stacker.
empty hopper.
.43 Connection to Device card jam.
equipment malfunction.
.431 Devices per controller: 1.
.432 Restrictions:. . . . none.
.44 Data Transfer Control
.441 Size of load: . . . . .. 2 cards. -6 PERFORMANCE
+442 Input-Output areas: . . 2 ;?tfgéaﬁi dc;n buffer band .61 Conditions:. . . . ... no variation.
.443 Input-Output area
accessS:i. . . . 4 .. . 1 band -62  Speeds
. 444 Input-Output area : .
lockout:. . ... . area insecure without pro- 23; Eﬁ?;:;lng g::;:t%iid. 600 c. p. m.
gram tests unless Auto-
matic Interrupt feature Name Value
is used. Cycle time: . . e 100 msec.
.445 Table control: . . . . . none. Select.stacker time 100
.446 Synchronization: . . automatic, Fzre)gnéar'd mstruc- : msec.
.447 Synchronizing aids: . . interrupt. tion time span: . . 100 msec.
Unload buffer time
span: . . ..... 15 msec.
.5 PROGRAM FACILITIES AVAILABLE .623 Overhead: . ... ... 1 clutch point. Note: Up to
four read orders can be
.51 Blocks stacked by this unit.
. 624 Effective speeds: (600-C) c.p.m.
.511 Sizeof block: . .. .. 1 card C = number of clutch points
.512 Block demarcation missed per minute.
Input: . . . ...... fixed size (80- or 90-
column). .63 Demands on System
.52 Input-Output Operations Component Condition msec Percentage
per card
.521 Imput:. o o v v v u .. one image from each of -
two stations if a card was Central
read at either. Processor: unload images 3.5 or 3.0.
.522 Output: . . . ... ... none. Central
.523 Stepping:. . . ... .. none Processor: verify overhead 7.0 or 6.0.
.524 Skipping:. . ... . none
.525 Marking:. . ... ... none Note 1: If the second read station is used to verify
.526 Searching: . ... ... none the reading at the first read station, the
central processor must unload the second
.53 Code Translation: . . instruction provided. image and perform the comparison.
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INPUT-OUTPUT: HIGH SPEED READER

772:071.630

§ 071.

.63 Demands on System (Contd.)

.71

.72

Note 2: The data read into the buffer band are stored
in interleaved locations around the drum.
To maximize processing efficiency, these
data should be processed from the inter-
leaved locations, since outputting computed
results requires another kind of interleaved
pattern which is best loaded from the input
interleaved array.

EXTERNAL FACILITIES

Adjustments:. . . . .. none

Other Controls

Function Form Comment

Clear: button-  turn off "Off-Normal'".
light

Computation: 2 buttons stops and starts processor.

.73
.731

.732

.733
.734

Loading and Unloading

Volumes handled
Storage

Stackers (3): . . ..

Replenishment time:. .

Adjustment time:
Optimum reloading

Capacity
1,000 cards.
1, 200 cards each.
0.2 to 1.0 fin.
does not need to be stopped.
1 to 5 minutes.

1, 66 minutes.

ERRORS, CHECKS AND ACTION

Check or
Error Interlock Action
Reading: none,
Input area overflow: fixed,
Invalid code: all legal,
Exhausted medium: see "Off-Normal™,
Imperfect medium: none,
Timing conflicts: program stall wait,

Off-Normal®:

check

set indicator,

¢ Off-Normal includes: exhausted medium
equipment malfunction,
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772:072.100

STANDARD

UNIVAC SS 80/90 Model 1l
Input-Output
Read Punch

INPUT-OUTPUT: READ PUNCH

§ 072. .22 Sensing and Recording Systems
.1 GENERAL .221 Recording system: . . . punch and die.
. 90 char, round holes.
.11 Identity: . . ... .... Read Punch. 80 char, rectangular holes.
80-column Punch Unit. .222 Sensing system:. . . . . brush.
No. 7936. .223 Common system: . . . .no.
90-column Punch Unit. .23 Multiple Copies: . . none.
No. 7946.
.24 Arrangement of Heads
.12 Description: 80-Column 90-Column
° i .
These two card punching units are able to process s[::z:f station: rlead rle.ad'
f:ards e'lt a peal.< speed of 150 cards per minute, us- Heads/stack: 80 or 45 45 or 80.
ing a single point clutch. Method of use: lrow at atime 1 row at a time.
Type 7936 contains 5 card stations: read, wait, Use of station: wait none.
punch, wait and read. The punch station is fitted Distance: 5 card rows.
for 80-column cards. Stacks: none.
Heads/stack: none.
Type 7946 contains 3 card stations: read, punch Method of use: N. A.
and read. The punch station is fitted for 90-column’
cards. Use of station: punch punch.
Distance: 5 card rows 1 card.
The read stations are optional and can be fitted to Stacks: 1 L
read either 80- or 90- column cards in either type, Heads/stack: 80 45.
although it is unlikely that mixtures are required. Method of use: lrow atatime  1row atatime.
Each type has one hopp_er anq two stackers, but the Use of station: wait one.
stacker select feature is optional. bi .
istance: 5 card rows.
There are automatic input code translations and four ;t::::/'mck' ;Z::’
special instructions are available to perform some M o ’
. X ethod of use: N. A.
translation (see Internal Storage, Magnetic Drum,
paragraphs 1.3) either for 80-column patterns or 90- ® Use of station: read read.
column patterns. Distance: 5 card rows 1 card.
Stacks: 1 1.
The optional read stations are intended for use in Heads/stack: 80 or 45 45 or 80.
conjunction with the punch. The last station permits Method of use: lrow at atime 1 row at a time.
sending an image of the card to enable verification
in a routine. The first station permits reading part- * These stations are optional.
punched cards before completing the punching. Note
that two input and one output images are transmitted
on any stimulated cycle of the device.
.33 EXTERNAL STORAGE
.13 Availability:. . . . .. . 7 months.
.31 Form of Storage
.14 First Delivery: . . .. . No. 7936 - December, 1959.
- No. 7946 - June, 1958. .311 Medium: . ....... standard punch card.
.312 Phenomenon:. . .. ... punched holes.
80 char rectangular.
90 char round.
.2  PHYSICAL FORM
.32 Positional Arrangement
.21 Drive Mechanism
.321 Serialby: . . ... ... row (1 out of 12).
.211 Drive past the head:. . . pinch rollers. +322 Parallelby: . ... .. .80 col on 80 char card.
.212 Reservoirs:. . ... . .Type 7936 only. 45-colon 90 char card.
Number: .. ... ... 2,
Form: . ........ wait stations. .33 Coding: . ........ Hollerith, column binary,
Capacity:. . . + . . . . 1 card each. binary, on 80-col card.
.213 Feed drive: . ... .. . pinch rollers. Standard 90-col card
.214 Take-up drive: . . . pinch rollers. code.
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772:072.340 UNIVAC SS 80/90 MODEL 1I
§ 072. .55 Control Operations
.34 Format Compatibility Disable: . . . . . ... .10
80-column: . ... ... any 80-column equipment. %?ézis;;;g‘?rrupt:' : :llg'
90-column: . ..... . any 90-column equipment. Select stacker: . . . . . yes
: . S Select format: .. . . . .mno.
.35 Physical Dimensions: . .standard punched card. Select code: . . . . . . .yes
Unload: . ........no.
.56 Testable Conditions
.4 CONTROLLER
- Disabled: . . .. .. .. no.
.41 Idemtity: ... ... .. . built into Central Processor Busy device:. . . . ... yes
and the unit. Contains a Output lock:. . . . ... no.
special buffer band on the Nearly exhausted:. . . . no.
processor's drum to Busy controller:. . . . . yes
transmit and receive End of medium marks: . no.
card images. Off Normal*: . .. .. . yes.,
Input buffer full:, . . . . yes
.42 Connection to System
* Off Normal includes: , empty stations.
.421 On-line: . .. ...... 1 max full stackers.
.422 Off-line:. ... ... none empty hopper.
card jam.
.43 Connection to Device equipment malfunction.
.431 Devices per controller:. 1 max.
.432 Restrictions: . .. .. . none.
reton nom .6 PERFORMANGCE
.44 Data Transfer Control
.61  Conditions: . ... .. .none.
.441 Size of load:, . . ... .3 cards (2 input and 1 out-
puye 62 Speeds
.442 Input- ta : . . .3 interl 1
put-output areas g:nc(eix: aces on 1 buffer .621 Nominal or peak speed . 150 c.p.m.
.443 Input-output area .622 Important parameters
access: .. ... . . .band. Name Value
.444 Input-output area Cycle: ... .. . . .400 m.sec.
lockout: .. ...... punch area of buffer is Stacker select
locked out until punches time span: . s 116 m.sec.
are set up from previous Start time span: ., . . 133 m.sec.
instruction. Buffer unload time
.445 Table control:., . . . . . none. 623 Ov ipm(li: DRI iSéln;. tfecj .
.446 Synchronmization:. . . . . automatic, : erhead: c.utch point.
yn ton utomatie .624 Effective speeds: . . . . (150-C) c.p.m.
C =number of clutch points
missed per minute,
.63 Demands on System
.5 PROGRAM FACILITIES AVAILABLE m, sec.,
Component Condition per card Percentage ,
.51 Blocks
—_— Central Processor load buffer 1 3.5 or 0.9.
511 Size of block: 1 card Central Processor:  unload buffers 2
.512 Block demarcation &3 &5 or 0.9,
Input: . ..... . fixed Central Processor: note 1 below 10. 4 or 2.7.
Output:. . . ... . fixed
Note 1: If the second read station is used to verify
.52 Input-Output Operations the reading at the first station plus the punching -
done at the punch station, the program must merge
.521 Imput: . .. ... ... . 2 cards the punch and first read images and compare punch
.522 Output:. . .. ... « . .1l card and second read images.
.523 Stepping:. .. ... .. .none
.524 Skipping:. . . ... ... none Note 2: The data read into the buffer hand are
.525 Marking:. . ... ... .none stored in interleaved locations around the drum. To
.526 Searching:. . ... .. .none maximize processing efficiency, these data should
be processed from the interleaved locations as the
.53 Code Translation:, ., . . automatic. output computed results require another kind of
interleaved pattern which is best loaded from the
.54 Format Control:. . . . .none. interleaved array upon input.
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INPUT-OUTPUT: READ PUNCH 772:072.700
§ 072. ERRORS, CHECKS AND ACTION
.7 EXTERNAL FACILITIES
Error Check or Action
.71 Adjustments: ... ... none Interlock
.72 Other Controls Recording none.
Function Form Comment Reading: none.
Computation 2 starts & Stops Processor. Input area overflow: Dot possible.
Buttons Output block size: fixed.
Invalid code: none.
.73 Loading and Unloading Exhausted medium: see "off normal".
Imperfect medium: none.
.731 Volumes handled Timing conflicts: interlock wait,
Storage Capacity Off Normal®: check set indicator.
IS_lt?l%Il)(eeI]':s (2) """ 1 288 EZ;gz 'each ® Off Normal includes:. . . . . . . punch bin full.

.732 Replenishment time:

.733 Adjustment time: . . . .
.734 Optimum reloading

. 0.25 to 1 mins.
does not need to be stopped.

1 to 2 mins.
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hopper empty.
stacker full.
card jam,
malfunction,
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STANDARD

772:073.100

UNIVAC SS 80/90 Model 11
Input-Output
Paper Tape Reader

INPUT-OUTPUT: PAPER TAPE READER

§ 073.

it

GENERAL

The paper tape reader and punch are two separate
units housed in the same cabinet with their joint con-
troller. The photoelectric reader operates at 500
characters per second. Five-, 6-, 7-, or 8-channel
tape can be read, checked for parity, translated into
6-bit biquinary code, and stored in a 20-character
buffer found in the synchronizer that is part of the
entire paper tape unit.

The program is able to test the buffer and then
transfer 10characters at a time into the arithmetic
registers of the computer. The average time
involved is 187 microseconds per transfer, or less
than 1 percent of the overall computer capacity.

PHYSICAL FORM

A friction drive mechanism is used, with two 1-foot
capacity reservoirs. A spooler can be added as an
optional extra to take up the paper tape after’it has
been read.

EXTERNAL STORAGE

Normal punched tape, with fully punched holes, can
be used. Five-, six~, or seven-channel tapes can be
used normally. An eight-channel tape can be used,
but the eighth channel is restricted to some special
function, as all other channels must be unpunched
when the eighth is punched.

Various codes can be accommodated, including
Teletype, Flexowriter, and DaSPan. Each installa-
tion decides its own "End of Message" and "End of
Tape" signals, which can be two or three characters
long. In addition, an installation-chosen signal is
used as'the "ignore" signal. Neither the "ignore"
nor "blank" characters are read into the buffer.

CONTROLLER

The central processor in a UNIVAC Solid-State sys-
tem is the controller. Only one paper-tape system
can be connected to a system. Access is directly
into the arithmetic registers, and occurs only upon
request. The amount transferred each time is 10
characters. The paper tape synchronizer contains a
20-character buffer. After the buffer has been
filled, the reader pauses until it becomes unloaded.

PROGRAM FACILITIES AVAILABLE

Reading, once started, continues until either a stop
character is read or a stop instruction is executed.
Failure to unload the 20-character buffer causes an

© 1963 by Auerbach Corporation and BNA Incorporated

PROGRAM FACILITIES AVAILABLE (Contd. )

indefinite pause in reading. Translation is controlled
by plugboard and parity checking is controlled by a
rotary switch. The reader shares both these con-
trols with the punch unit.

"Ignore'" characters and blanks are suppressed before
the buffer is loaded. The program can test for
whether the buffer is loaded or whether the unit is
disabled, but cannot distinguish between the various
possible disabling causes, such as torn tape, plug
board not in place, overheating, no power.

PERFORMANCE

The peak speed of the reader is 500 characters per
second. The effective speed is the same, provided
that the buffer is unloaded once each 20 milliseconds.

During the reading of the tape, the buffer is first
filled; then its contents are transferred to the auto-
matic registers. Transfer of the buffer contents to
the registers takes place each 20 milliseconds, or
within from 6 to 7 drum revolutions. This operation
takes only 0. 20 millisecond, including subsequent
transfer of data to storage as well. The transfer to
storage can take an additional 3. 4 milliseconds or

0. 85 millisecond, depending upon whether the store
data is in Normal or Fast areas of the drum.

EXTERNAL FACILITIES

The plugboard which controls the code translation
can be changed in approximately 20 seconds if a new
one is available, or it can be rewired in less than 20
minutes.

The parity control switch sets the unit to check a
specific channel for odd or even parity, or to ignore
that channel altogether.

The optional spooler holds a 500-foot reel, which can

be read in 2 minutes. Changing reels takes about 1
minute. Take-up facilities are standard.

ERRORS, CHECKS AND ACTIONS

Parity is checked during reading, and buffer overflow
is avoided by an automatic pause, or interlock.

The following conditions effectively cause the unit
to be "disabled":

Torn tape

Power off

Overheating

Improper airflow

Plugboard not in place
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STANDARD

EDP

REPORTS

§ 074.

772:074.100

UNIVAC SS 80/90 Model II
Input-output
Paper Tape Punch

INPUT-OUTPUT: PAPER TAPE PUNCH

GENERAL

The paper tape reader and punch are two separate
units housed in the same cabinet with their control-
ler. The punch operates at 100 characters per sec-
ond. Tape with five, six, seven, or eight channels
can be punched, with or without parity being gener-
ated for each character, a plugboard is used to
translate from six-bit biquinary code to output code.
A 10-character buffer in the synchronizer is used to
store the data being punched.

The program is able to test the buffer and to transfer
10 characters at a time into the computer's arithme-
tic registers. The time involved is 85 microsec-
onds per transfer, or less than 0.1 percent of the
overall central processor capacity.

PHYSICAL FORM:. . . A sprocket drive mechanism

is used.

EXTERNAL STORAGE

Normal punched tape, with fully punched holes, can
be used. Tapes with five, six, or seven channels
can be used normally. An eight-channel tape can be
used, but the eighth channel is restricted to some
special function, as all other channels must be un-
punched when the eighth is punched.

Various codes can be accommodated, including
Teletype, Flexowriter, DaSPan, etc.

CONTROLLER

The central processor functions as the controller,
and only one paper-tape system can be connected to
a UNIVAC SS 80/90 system. The rather unusual
procedure for providing data to the punch is directly
from the arithmetic registers, and 10 characters are
transferred each time. The paper tape synchronizer
has a 10-character buffer, which is tested to deter-
mine whether the previous operation has been com-
pleted.

© 1963 by Auverbach Corporation and BNA Incorporated

PROGRAM FACILITIES AVAILABLE

Punching occurs serially in sets of 10 characters.
Six characters can be punched accompanied only by
four blanks. The punch buffer is not automatically
protected, and a program check must be made prior
to loading. Translation is controlled by plug-board,
and parity checking by a rotary switch. Both these
controls are shared with the reader.

PERFORMANCE

Both the peak and effective speeds are 100 characters
per second.

EXTERNAL FACILITIES

The plugboard which controls the code translation can
be changed in approximately 1 minute if a new one is
available, or can be rewired in less than 20 minutes.

The parity control switch sets the unit to check a spe-
cific channel for odd or even parity, or to ignore that
channel altogether. An additional option is the ability
to punch Teletype code.

The supply spooler has a 500-foot reel which can be

punched in 10 minutes. Changing reels takes approx-
imately 1 minute. Take-up facilities are standard.

ERRORS, CHECKS AND ACTIONS

Parity is checked during reading, and buffer overflow
is avoided by an automatic pause, or interlock.

Physical conditions which cause the unit to become

disabled include torn paper, overheating, insuffi-
cient airflow, and no power.
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772:081.100

UNIVAC SS 80/90 Model Il
Input-Output
High Speed Printer

INPUT-OUTPUT: HIGH SPEED PRINTER

§ 081.

.1 GENERAL

.11 Identity: ... ... .. High Speed Printer.
Printer.
Unit No. 7912,

.12 Description

The High Speed Printer has been used with UNIVAC
systems since 1952. Its peak speed is 600 lines per
minute, dropping to 300 lines per minute for 21-inch
spacing of lines.

The print line can contain 100, 110, 120 or 130 po-
sitions at a pitch of 10 per inch; lines may be
spaced at either 6 or 8 per inch as set by the
operator.

The printer has a set of 51 characters engraved on
print wheels and up to 5 carbon copies can be pro-
duced.

Inter-line spacing can be controlled only by specify-
ing the number of line spaces between printed lines
in the program. There is no form control loop and
a program must count its way over pre-printed
forms.

The stationery must be sprocket-punched, card or
paper stock.

.13 Availability: . . .. .. 10 months.
.14 First Delivery: June, 1958.
.2  PHYSICAL FORM
.21 Drive Mechanism
.211 Drive past the head: . . sprocket push-pull.
.212 Reservoirs: ... ... none.
.22 Sensing and Recording Systems
. 221 Recording system:. . on-the-fly hammer stroke
against print wheels.
. 222 Sensing system: . . . . none.
.223 Common system: none.
.23 Multiple Copies
. 231 Maximum number
Interleaved carbon at
least: . . ... ... 5.
Carbon creep: . . . . none
. 233 Types of master
Multilith: . . . . ... special ribbon and form.
Spirit: . . ... ... special form.
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.24

.25

.31

. 311
. 312

.32

.321
.322

.33

.35

. 351
. 352
.353

.41

.42

.421
.422

.43

.431
.432

Arrangement of Heads

Use of station: . . . . . print.

Stacks:. . . . ... .. L

Heads/stack:. . . . .. 100 - 130 (increments of
10).

Method of use: . . . . . line at a time.

Range of Symbols

Numerals: . . .. ... 10 0-9.

Letters: . . ... ... 26 A-Z.

Special: . ....... 15 L, 5-H#*T /. & ()
Alternatives:. . . . . . none.

FORTRAN set:. . . . . no.

Basic COBOL set: see note.

Total: .. ....... 51.

Note: With a substitution of the apostrophe (') for the
required COBOL quotation mark ("), this would
be an acceptable required COBOL set.

EXTERNAL STORAGE

Form of Storage

Medium: . . . .. ... paper stock.
Phenomenon: . . . . . . printing.

Positional Arrangement

Serialby: . ... ... line.

Parallel by: .. ... . 100 to 130 positions.
Coding: ... ..... 6-bit printer code.

Physical Dimensions

Overall width: . . . . . 4 to 21 inches.
Length:. . . ... ... any length is acceptable.
Maximum margins
Teft: .. ....... 3.5 inches.
Right:. . . ... ... 3.5 inches.
CONTROLLER
Identity: . ... .... built into Central Processor

and the unit contains a
special 200-word buffer
band on the processor's
drum which transmits the
print data to the unit.

Connection to System
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772:081.440 UNIVAC SS 80/90 MODEL Ii
§ 081. . 622 Important parameters
Name Value
.44 Data Transfer Control Vertical speed: . . . 20 inches/sec, max.
.623 Overhead: ... .. .. number of lines spaced
: . . before printing,
.441 Sizeofload: . . .. .. 1 line. : . .
.442 Tnput-output areas: buffer band. .624 Effective speeds: . .. 60, OQO/(tIOO + 8 (L-1)) lines
.443 Input-output area a minute. .
. L = average number of lines
access:. . . . . . .. 1 band. Kipped 1 inted
. 444 Input-output area Sklpped per line printed.
lockout:. . . ... .. locked out while Printer is .63 Demands on System
printing or spacing.
.445 Table control: . . . . . none. Component Condition  msec Percentage
.446 Synchronization: . automatic. per line
. Central Processor: load buffer 10.1 10.1
.5 PROGRAM FACILITIES AVAILABLE Central Processor: (note) 4.0 4.0
.51 Blocks Note: As data must be arranged in the print inter-
— leaved pattern, 26 words must be moved.
.511 Size of block: .. ... 1 line. .7 EXTERNAL FACILITIES
.512 Block demarcation
Input: . . . ...... none. .71 Adjustments
Output: . . ... . . . fixed.
Adjustment Method Comment
.52 Input-Output Operations
Form tractors: set screws
Vertical
.521 Imput:. . . .. .. ... none. L
529 Ollftput: ) . 1 line. ahg;}ment: clutf:hed normally disengaged.
.523 Stepping:. . . ..... feed 0-79 lines alone or as drive
a preliminary to printing. | 72 Other Controls
.524 Skipping:. .. ... .. none. I ——
-525 Marking: . . . .. ... none. Function Form Comment
.526 Searching: ... .. .. none. EEE—
i Computation: button starts/stops Central
-53  Code Translation: . none, Processor.
Paper Feed: button light advances paper 1 line.
-54 Format Control: . . . . none. Change Ribbon: button rewinds ribbon.
. General Clear: button light resets error interlocks.
.55 Control Operations
Disable: . .. ..... no. .73 Loading and Unloading
Request interrupt: . . . no.
Select format: . . . . . no. .731 Volumes handled
Select code: . . . ... no. ' Storage Capacity
Unload:. . .. ... .. no. Bin: . . ....... 1,000 sets.
.732 Replenishment time:. . 2 to 5 minutes.
.56 = Testable Conditions printer needs to be stopped.
.733 Adjustment time: 2 to 5 minutes.
Disabled:. . . . .. .. see Off Normal. .734 Optimum reloading
Busy device: . . .. .. yes. period: . . ... ... 100 minutes.
Output lock: . ... .. no.
Nearly exhausted: . no.
Busy controller: . . . . yes. .8 ERRORS, CHECKS AND ACTION
End of medium marks: no.
Off Normal*:, . . . .. yes. Check or
Error Interlock Action
* Off Normal includes: no paper. Recording: none,
no ribbon. Reading: none,
equipment malfunction. Input area overflow: not possible,
Output block size: fixed,
.6 PERFORMANCE Invalid codes check set indicator, -
Exhausted medium: see "Off Normal”,
.61 Conditions:. . . .. .. none Imperfect medium: none.
Timing conflicts: interlock wait,
.62 Speeds Off-Normal®*: check set indicator,
* Off Normal: includes: , , ., paper feed check,
. 621 Nominal or peak speed: 600 lpm. equipment malfunction,

I AUERBACH / BNA '



INPUT-OUTPUT : HIGH SPEED PRINTER

772:081.800

Effective Speed:
Lines per
Minute

6,000
5,000

4,000

3,000

2,000

1,000
900
800

700
600
500

400

300

200

100
90
80
70

60
50

40

30

20

EFFECTIVE SPEED
(Unit No. 7912)

1 2 3 4

Inter-Line Pitch in Inches
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STANDARD

772:091.100

UNIVAC SS 80/90 Model 1I
Input-Output
Uniservo Magnetic Tape Unit

INPUT-OUTPUT: UNISERVO MAGNETIC TAPE UNIT

§ 091.
.1 GENERAL
.11 Idemtity: . .. ... .. Uniservo Magnetic Tape
Unit.
Type No. 7915.
.12 Description

The UNIVAC Solid-State system normally reads

1, 100-alphameric-character blocks at an effective
rate of 15, 000 characters per second. (This block
length is related to a band on the UNIVAC Solid-State
drum, but other block lengths are possible to provide
compatibility with other UNIVAC systems. )

Internally, the system uses four-bit characters, but
the magnetic tape characters are 6-bits. The differ-
ence is resolved by:

(1) Upon Reading: Using two 4-bit storage charac-
ters per 6-bit tape character read.

(2) Upon Writing: Recording on magnetic tape only
six bits out of each two 4-bit characters.

Some format problems result but the effective trans-
mission rate is not reduced.

The tape is buffered into and out of the unit with an
overlap of 95 percent of the elapsed time between the
central processor and tape transmission. The tape
buffer can also be used to move 200-word bands from

one part of storage to another if no tape transmission.

is in progress.

The Uniservo II tape unit can be used in a variety of
ways in which the tape material, packing density,
block size and amplifier gain can be varied. They
are used in conjunction with Synchronizers. There
can be up to two Synchronizers, each of which may
have up to 10 tape units connected to it. One Syn-
chronizer may also serve any RANDEX system at-
tached. The address of each unit can be chosen by
a.patch panel on its Synchronizer.

The recording can be made on metal or Mylar tapes
and is compatible with UNIVAC I, II & III, File Com-
puter, 490 and 1107. There is a special translate in-
struction for data in XS-3 code.

A second station is used to read-back tape and check
the row parity, setting an indicator when a check
fails. Three levels of amplification can be used
when reading: low, normal, and high. Conventional
practice is for the operator to read low to minimize
noise; then, if difficulties arise, switch to normal or
high on the Synchronizer. The program can also
switch the level, but the operator can override its
choice upward.
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.12 Description (Contd. )

.13
.14

.21

.211
.212

.213
. 214

.22
. 221
. 222
. 223
.23
.24

Extra protection is provided to the tape and head both
electrostatically and mechanically by a plastic guard
interposed between the tape and the heads.

A write lock-out is obtained by inserting a ring in a
reel.

Only tapes that have been edited to mark the flaws
should be used. Tapes are edited by first recording

a pattern of "all ones' along the tape and then reading
and checking. When errors occur while using metallic
tape, a special hand punch is used to perforate the
tape in that area. When Mylar tape is used and errors
occur, its oxide is manually scraped off, leaving a
clear spot on the tape. The clear spots indicate the
start and end of the flaw. This operation requires at
least two passes through the tape plus manual punch-
ing time,

Availability: . . . . .. 7 months.
First Delivery: May, 1960.

PHYSICAL FORM

Drive Mechanism

Drive past the head: . . pinch roller.

Reservoirs
Number: . ... ... 2.

Form: .. .. .. .. vacuum.
Capacity: . . . . . .. 6 feet of tape.
Feed drive: ... ... electric motor.
Take-up drive:. . . . . electric motor.

Sensing and Recording Systems

erase head followed by a
magnetic write head.

magnetic read head.

common magnetic
read/write head.

Recording system:. . .

Common system:

Multiple Copies: . . . . none.

Arrangement of Heads

Use of station: . . . . . erase.

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

Heads/stack:. . . . .. 8.

Method of use: . . all tracks

Use of station: . . . . . read /write.

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

Heads/stack:. . . . . . 8.

Method of use: . . . . . all tracks read or write.
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UNIVAC SS 80/90 MODEL I

§ 091.

.3 EXTERNAL STORAGE
.31 Form of Storage

.311 Medium: . ... ... .
.312 Phenomenon:. . . .. .
.32 Positional Arrangement
-321 Serialby: .......
.322 Parallelby: ......

.323
.324

.325

.33

.34

.35

. 351
. 352

.41

.42
.421
.422
.43

.431
.432

.44
.441

4/63

Bands:
Track use

.........

Gap:

---------

Format Compatibility

Other device or system
UNIVAC I, II, III: . .
UNIVAC High Speed

UNIVAC 490, 1107:

Physical Dimensions

Overall width: . . . . .
Length

Plastict.. . . . . ...
Metal: ... .. .. .
CONTROLLER
Identity: . . ... ...
Connection to System

Connection to Device

Devices per controller:

metal or plastic tape.
magnetization.

1,100 or 720 or 120 frames
at 125 or 250 per inch.

8 tracks.

1.

6 bits per character.
1 parity.

1 clock.

0.

0.

8.

1,100 or 720 or 120.
0.
0.
0.
see . 622,

SS 80/90 six-bit or
UNIVAC XS-3.

Code translation

XS-3 translate instruction
in 80/90.

special write instruction.
program translation to be
handled by 490/1107.

0.5 inch.

2,400 ft.
1,500 ft.

Synchronizer.
Type No. 7914,

1 max (Model I).
2 max (Model II).
none.

10.
none,

1,100 or 720 or 120
characters.

.442
.443

. 444

. 445
. 446

.51
.511

.512

.52

.521

.522

.523
.524

.525
.526
.53
.54

.55

.56

4

Input-output areas: buffer band of 200 words.

Input-output area

access: . . . . . . band.
Input-output area

lockout:. . . . . ... yes, and testable.
Table control: . . . . . no.
Synchronization: . automatic.

PROGRAM FACILITIES AVAILABLE

Blocks

Size of block: . . .. . 1,100 or 720 or 120
characters.

Block demarcation

Input: . . ... .... fixed
OQutput: ., . ... ... fixed

Input-Output Operations

Imput:, . ... ..... minimum 720 characters
(could be six 120-character
blocks with gap as
delimiter).

Output: . . . ... ... 1,100 or 720 or 120-char-
acter block, forward only.

Stepping: . . . . . . .. none,

Skipping: . . . . . . .. automatic over pre-edited
marked flaws.

Marking: . . . . . . holes punched in tape indi-
cate beginning and flaws.

Searching: . . . . ... ‘none.

Code Translation: . . . program.

Format Control

Control: . .. ... .. program.

Format alternatives: none.

Rearrangement: . . . . none.

Suppress zeros: . . . . none.

Insert point: . . . . .. none.

Insert spaces: . . . . . none.

Recording density:. . . yes.

Section sizes: . . . yes.

Control Operations

Disable: . .. ... .. yes.

Request interrupt: . no.

Select format: . . . . . no.

Select code: . . . . XS-3 or SS 80/90.

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

Unload:. . ....... o

no.
Amplifier gain: . . . . yes (3 levels).

Testable Conditions

Disabled:. . . . . ... yes
Busy device: . . . . .. yes
Output lock: . . . . yes
Nearly exhausted: . no.
Busy controller: . . . . yes.
End of medium marks: no.
Exrrortype: ... ... yes.
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VAC XS-3 coded information read from tape, the
data must be converted to SS 80/90 code. Sim-
ilarly, when preparing XS-3 coded information
to write on tape, the inverse conversion must
be programmed. The cost in either case is a
subroutine which has an inside loop length of 3
instructions requiring no less than 0. 2 milli-
second per word using a translate instruction.

© 1963 by Averbach Corporation and BNA Incorporated

INPUT-OUT: UNISERVO MAGNETIC TAPE UNIT 772:091.600
§ 091. .7 EXTERNAL FACILITIES
-6 PERFORMANCE .71 Adjustments
.61 Conditions
—_— Adjustment Method
Case Char /block Char/inch . .
- — —— Metallic to Plastic: switch
I: 1,100 250.
1I: 720 250. .72 Other Controls
II1: 1,100 125. -
IvV: 720 125. ;
v 120 125, Function Form Comment
Rewind: button rewinds tape.
-62  Speeds Forward
Backward: i f direction.
.621 Nominal or peak speed ckwar 2 button lights orces direction
S 25, 000 char/sec. . .
4 25, 000 char/sec. .73  Loading and Unloading
m: . ......... 12,500 char/sec.
Ve . . oo 12,500 char/sec. 731 Volumes handled .
Vie oo oo oo 12,500 char/sec. Storage . Capacity
.622 Important parameters Reel of Plastic
Name Value tape:. . . . . ... 2,400 ft. or 5,500, 000
Read start/stop char or more at 250
125¢cpi: . . . ... 18. 3/16. 3 msec. pulses per inch.
Read start/stop Reel of Metal
250 cpit v . . . . . 12.1/9. 2 msec. tape:. . . . . ... 1,500 ft. or 2,000, 000
Write start/stop char at 125 pulses per
125cpit v . . . . . 12.0/11. 1 msec. ] ] inch.
Gap 125 cpi/250 cpi: 2.4/1.05 inches. .732 Replenishment time:. . 1to 6 minutes.
.623 Overhead: ... .... start/stop time. . . yes, needs to be stopped.
.624 Effective speeds: .733 Adjustment time: 0.5 to 1. 0 minute.
| 16,400 char/sec. -734 Optimum reloading
4 S 13, 600 char/sec. period: . . . .. ... 6. 0 minutes.
m. .......... 8, 800 char/sec.
ve ... .. ... 7,800 char/sec.
Vi oo oo 2, 600 char/sec.
.63 Demands on System
Component Condition Msec per Percentage
block
Central: .8 ERRORS, CHECKS AND ACTION
Processor: select unit 0.3 or 0.2-0.7
load or un- Check or .
load buffer 3.5 or 2.6-7.6 Error Tnterlock Action
rewind 600. - . . o
Recording: TOW parity set indicator.
Note: When computation is to be performed on UNI- Reading: row parity set indicator.

Input area overflow:
Output block size:

not possible.
not possible,

Invalid code: check set indicator,

Exhausted medium: mechanical turns off unit,

Imperfect medium: interlock wait (tape passes)
set indicator.

Timing conflicts: interlock wait,

Noise in gap: check set indicator.

No sprocket pulse: check set indicator.
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STANDARD

EDP
REPORTS UNIVAC SS 80/90 Model Ii

Simultaneous Operations

SIMULTANEOUS OPERATIONS
§ 111.

The basic Model II system consists of a central processor with almost totally
buffered input and output facilities, except for the limitation of only one magnetic tape per
synchronizer operating at any given time. The buffering would be complete except that it
takes time to actually transfer the data block from the drum buffer bands to the main drum
storage area.

This transfer of a data block takes one drum revolution (3.4 milliseconds) per transfer,
except for transfers to the print buffer band, which take three revolutions per transfer. The
extent to which the peripheral units are used determines the load on the central processor.
When all units of a card system are working, the central processor penalty is less than 5
percent.

This simultaneity between all peripheral units and the computer applies only to a
basic system which has no RANDEX Drum. This uses the buffers otherwise allocated to one of
the synchronizer tape units. Thus, there can be no simultaneity between reading or writing
the RANDEX Units and the Magnetic Tapes on that synchronizer.

Tables
The following operations can progress simultaneously:

Processing.

Reading a card by means of High Speed Card Reader.

Reading paper tape.

Punching paper tape.

Printing a line.

Reading and/or punching a card by means of the Read-Punch Unit.

Reading or writing of a block of tape or a block from RANDEX via the
RANDEX Tape Synchronizer.

Reading or writing a block of tape via the Tape Synchronizer.

Reposition any RANDEX heads not otherwise in use.

Rewinding any tape units, not otherwise in use.
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STANDARD

EDDP

REPORTS UNIVAC SS 80/90 Model Il

Instruction List

INSTRUCTION LIST

§ 121,
INSTRUCTION
OPERATION OPERATION
ABSOLUTE| X-6or S-4{ M| C
ARITHMETIC
70 ADD M| C M) + (rA) — (rA)
75 SUB M| C (rd) - (M) — (rA)
85 MUL M|C (rL) x (M) — (7A)
55 DIV M|C (M) - (rL) —— (rA)
LOGIC
20 BUF M| C (rA) "OR" (M) —— (rA)
35 ERS M]|C (rA) "AND" (M) — (rA)
32 SHR onoo| C Shift (rA) and (rX) right, circular
37 SHL onoo| C Shift (rA) left Zero——— rA LSD
62 Zup - C Zero and comma suppress (rA)
00 IMP M| C Jump
67 HLT M| C Halt, go to M or C depending on start button pushed
82 TEQ M| C Compare (rA) to (rL); if=, goto M; if #, goto C
87 TGR M|C Compare (rA) to (rL); if =, go to M; if #,.go to C
82 TEA M|C Compare (rA + bits 1 & 2 of rX); to (rL + bits 4 & 5 of rX); if =, go
to M; if #, go to C.
87 TGA M|C Compare (rA + bits 1 & 2 or rX) to (rL + bits 4 & 5 of rX); if =,
gotoM; if #, goto C
MISCELLANEOUS INTERNAL
02 LIR M|C M ——— Index Register
07 IIR M| C M + (Index Register) —— (Index Register), and m of (rA)
Zeros —— balance of rA
12 CTM - C Translate card to computer code
17 MTC - C Translate computer to card code
C3 MTX M|C Translate XS-3 to computer code
Cl XTM M]|C Translate computer to XS-3 code
DATA TRANSFER
25 LDA M|C (M) — (rA)
60 STA M|C (rA) — (M)
05 LDX M|C (M) — (X)
65 STX M|C (rX) — (M)
30 LDL M|C (M) —— (rL)
50 STL M | CQ (rL) ——— (A)
77 ATL - |C (rA) —— (rL)
26 CLA M |[C*]| O — (rA)
31 CLL M| C**| 0 — (rL)
06 CLX M|C**]| 0 — (rX)
36 CAA M|C**| O —— (rA), save sign
86 CAX M| - 0 —— (rA), and (rX)
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772:121.102 UNIVAC SS 80/90 MODEL 1|

§ 121.
INSTRUCTION LIST (Contd.)

INSTRUCTION
OPERATION OPERATION
ABSOLUTE| X-6or S-4| M [ C
23 CTA M |- (xC) (rA)
90 SML M |C M.S.D. of (M) —— Sign of (rL)
FO SMA M|C Sign of (M) ——— M. S.D. of (rA)
B8 TCD M|C 1 to 200 words of Core —— Drum
BO TDC M|C 1 to 200 words of Drum —— Core
05 LsSX M |C (Bits 1 & 2 of M) ——— (Bits of 4 & 5 of rX)
06 ZSR M | C** 0 Subregisters 3 and 4 of rX; sign+.
CARD READ-PUNCH
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