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A two-volume extension of AUERBACH Standard EDP Reports containing detailed, objective analyses of
the U.S. computer systems that are specialized, by hardware design or software support, for scientific,
control, and other nonbusiness-oriented applications. Updated six times per year.

s AUERBACH Computer Notebook

A two-volume current awareness service on more than 80 U.S. computer systems, updated twelve times
a year with new reports and revisions. Contains individual descriptions of the features and limitations of
each system, over 100 pages of objective hardware and performance comparison charts, and complete
price lists.

» AUERBACH Computer Notebook International

A two-volume guide which has the entire contents of AUERBACH Computer Notebook plus coverage ex-
panded to include computer systems manufactured outside the United States. It also includes Special
Reports which provide facts and guidelines on topics of current interest. Updated twelve times a year.

» AUERBACH Software Notebook

A detailed guide to the manufacturer-supplied software for third-generation U.S. computer systems. This
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» AUERBACH Data Communications Reports
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munications systems. Updated four times per year.
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m AUERBACH Graphic Processing Reports
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tional procedures, performance, support requirements and prices. Updated four times per year.
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cial time-sharing services. Updated four times per year.
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INTRODUCTION

AUERBACH Computer Notebook International is a looseleaf reference service that provides

the facts and insights you need to understand digital computer systems manufactured through-
out the world and to make straightforward, objective comparisons of their capabilities and
costs. Monthly supplements keep the Notebook comprehensive and up-to-date — and keep
you informed of significant new developments in the computer field.

AUERBACH Computer Notebook International consists of five major sections:

e Users' Guide (this section)
e Glossary

e Special Reports

® Comparison Charts

e Computer Descriptions and Price Lists (behind the tabs labeled BURROUGHS
through UNIVAC and Denmark through West Germany).

The contents and purpose of each of these sections are explained in the paragraphs that
follow. Next, beginning on page 4:001. 800, you'll find straightforward guidelines for using
the information in this Notebook to solve various types of problems that are often encountered
in evaluating and using computers and in auditing their operations.

AUERBACH Computer Notebook International is a uniquely useful tool for everyone who needs
to understand and use digital computer systems. Like most tools, it will be of some value

to nearly everyone who uses it, but it will be of far greater value to those who are willing to
invest a little time and effort in learning how to use it most effectively. To ensure that all

of the information in this Notebook can be effectively employed in solving your data processing
problems, we strongly recommend a thorough reading of the remainder of this Users' Guide.

GLOSSARY

Everyone who is called upon to participate in the selection, application, or auditing of digital
computer systems needs to develop an understanding of the meaning and significance of a
large number of technical terms. The Glossary in this Notebook has been specifically
designed to fill that need.

Approximately 700 terms related to digital computers and their applications are listed in
straightforward alphabetical order. The terms are not merely defined; their significance,
implications, and interrelationships are discussed, and examples and cross-references are
liberally employed to clarify the presentation. Thus, this Glossary can serve not only as a
reference tool, but also as a tutorial guide to many aspects of the computer field.

The first page of the Glossary (page 7:001.001) contains brief instructions for using it
effectively,

SPECIAL REPORTS

This section of the Notebook contains tutorial papers and state-of-the-art reports on timely
topics in computer technology and applications. These reports will help you keep informed
on developments and trends in the data processing field. The Special Reports have been
extracted from AUERBACH Standard EDP Reports and will be revised and updated when
necessary to maintain their value as up-to-date reference sources.

COMPARISON CHARTS

The Comparison Charts in this volume are divided into four basic categories:

Configuration Rentals-

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.
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.4  COMPARISON CHARTS (Contd.)

® Hardware Characteristics
®  Software
¢ System Performance.

The Quick Reference Index on page 11:001. 002 will guide you quickly to all of the Comparison
Chart entries that pertain to any specific computer system.

The organization of the comparison charts can be seen by looking at the Table of Contents
for the Comparison charts on page 11:001, 101. The Introductions identified in the Table
of Contents present the structure of the Charts and the meaning of each entry.

.5 COMPUTER DESCRIPTIONS AND PRICE LISTS

The largest section of this Notebook contains Computer Descriptions and Price Lists. These
are extracted from the detailed Computer System Reports for the commercially important
U. S. -manufactured digital computer systems, and are especially prepared for this Notebook
for non-U. S. -manufactured computer systems.

The U, S. Computer Descriptions and Price Lists are arranged alphabetically by manufac-
turer, with certain exceptions as indicated in the Table of Contents on page 1:001. 001,
Non-U. S. Computer Descriptions and Price Lists are arranged alphabetically by manufac-
turer within country of manufacture. Divider tabs for the major U.S. computer manufac-
turers, from BURROUGHS to UNIVAC, and for countries, from DENMARK to WEST
GERMANY, make it easy to locate the information you need.

Each Computer Description summarizes the general scale and orientation of the system, its
degree of compatibility with other equipment, the capabilities of the central processor and
peripheral devices, the optional features, the capabilities for simultaneous operations, the
available software (compilers, assemblers, operating systems, etc.), and the principal
advantages and drawbacks relative to competitive systems., Unlike the other sections of this
volume, the Computer Descriptions do not conform to a rigidly standardized format. The
aim is to summarize and interpret the important features of each system in a concise,
readable report.

Unless otherwise noted, the Price List for each system contains single-shift monthly rental
prices, purchase prices, and monthly maintenance charges for each hardware component
and optional feature. (Remember that the total monthly rentals for several representative
configurations of each U.S. system can be found in the Configuration Rentals Comparison
Chart on Page 11:010. 101.)

.6 REGULAR SUPPLEMENTS

Your copy of AUERBACH Computer Notebook International will be kept comprehensive and
up to date by means of monthly supplements. Each supplement contains new, reports on
recently announced equipment and/or revised versions of previously published reports that
reflect changes in equipment characteristics and in the state of the art. * These supplements
serve an important current-awareness function by keeping you informed of significant new
developments in the computer field.

A cover sheet containing a summary of the new information and easy-to-follow filing instruc-
tions accompanies each supplement. We recommend that you set up 2 standard procedure to
ensure that each new supplement will be filed promptly in your binder. (Note that the page
numbering system is far simpler than it may appear to be at first glance; all page numbers
are arranged in strict numerical sequence, although there are many '"gaps, " or omitted page
numbers, to facilitate the insertion of new material in the most appropriate places.)

.7  DERIVATION AND RELIABILITY

AUERBACH Computer Notebook International is prepared and edited by experienced computer
system analysts. Most of the material on U.S. computers in this Notebook is extracted from
AUERBACH Standard EDP Reports, an 8-volume analytical reference service that for more
than five years has served as an authoritative source of information on computer equipment,
software, and performance for computer users, manufacturers, and consultants.

In ga}:hgring, analyzing, and evaluating material for these reports, our staff starts with the
specifications and manuals issued by the equipment manufacturers and other reliable sources.
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DERIVATION AND RELIABILITY (Contd.)

Advance information from the manufacturers frequently enables us to publish a detailed
analysis immediately after the official announcement of a new computer system. Extensive
amplification and clarification of the generally-available specifications are usually obtained
through visits to or correspondence with the manufacturers. Users of the equipment are
also interviewed whenever practical.

Every report describing a specific manufacturer's equipment or services is sent to the manu-
facturer for review prior to publication, We invite the manufacturer's comments regarding
the completeness and accuracy of the report. Where differences of opinion exist between a
manufacturer and our staff, however, the published material always reflects the opinion of
our staff,

Comments and suggestions from our subscribers are always welcome because they help us
to make this publication even more effective in meeting the needs of its users. We welcome
notification of any errors or omissions, as well as suggestions for additions to the Notebook
or improvements in its clarity or balance.

HOW TO USE THIS NOTEBOOK EFFECTIVELY

The information in this volume can meet many different needs, and you will probably find
new uses nearly every time you open it. There are many possibilities for casual yet
rewarding "browsing'' that will enrich your overall understanding of computers and their
applications. Most of your computer information problems, however, will probably fall
within one of the following three classes:

(1) Details are needed on certain characteristics or capabilities of one or more specific
computer systems. How can they be found most efficiently ?

(2) The required equipment configuration and price range for a computer system are
known. Which computers fit into this class, and what are their capabilities?

(3) The performance requirements for a computer system are known. Which com-
puters can meet these requirements, and how much will they cost?

Suggested procedures for using the information in this Notebook to solve each of these three
types of problems are described in the following paragraphs.

When Details on a Specific Computer System Are Needed:

Use the Table of Contents on page 1:001. 001 to guide you to the appropriate Computer
Description and Price List. Here you will find a concise report covering the system's
design orientation, software, features, and limitations, plus detailed cost data. Also, be
sure to check the appropriate columns in the Hardware Characteristics Comparison Charts
for details on the central processor, storage devices, and input/output equipment; use the
Quick Reference Index on page 11:001.002 to guide you to all the pertinent pages. For

standardized measurements of overall processing speeds for U.S. computers, the System
Performance Comparison Charts, beginning on page 11:400. 101, are the place to turn.

When the Required Configuration and Rental Range Are Known (for U.S. Computers):

Turn first to the Introduction to the Configuration Rentals Comparison Charts on page

11:010. 101, There you will find the specifications for each of our 13 standard configurations.
Find the standard configuration (identified by a Roman numeral) that most closely matches
your needs, Now turn to the Configuration Rentals Comparison Chart on page 11:010.101.
The column corresponding to your standard configuration contains the monthly rentals for a
number of computer systems that are suitable for use in the type of equipment configuration
you need. Those systems that fall within the allowable rental range can now be further
investigated in any or all of the following ways:

e Use the System Performance Comparison Charts (for U.S. systems), beginning on
page 11:400. 101, to check each system's overall performance on typical business
and scientific problems.

e Use the Hardware Characteristics Charts, beginning on page 11:210.101, to com-
pare the important characteristics of the central processors and peripheral devices
available for each system. Use the Quick Index beginning on page 11:001. 002 to
locate the specific information you want.

© 1969 AUERBACH Corporation and AUERBACH Info, Inc. 5/69
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When the Required Configuration and Rental Range Are Known (for U.S. Computers): (Contd.)

e Turn to the individual Computer Descriptions and Price Lists (using the Table of
Contents on page 1:001.001) for a summary of the important features and drawbacks
of each system plus detailed pricing information.

When the Performance Requirements are Known:

First, relate the specific performance requirements for U.S. computers to one or more of
the five standard benchmark problems described beginning on page 11:400. 100 of the Com-
parison Charts. If your workload consists mainly of commercial data processing applica-
tions, this should not be difficult because most of the runs will probably be basically similar
to the File Processing or Sorting standard problems. For scientific applications, check the
descriptions of the Matrix Inversion and Generalized Mathematical Processing problems to
see which one(s) are most like your principal applications.

When you have determined which standard problem, or appropriately-weighted combination
of problems, best approximates your requirements, turn to the System Performance Com-
parison Charts, beginning on page 11:400,104. From the listed processing times for the
standard problems, find which computer systems appear to be able to do the job within the
allowable time, and their monthly rentals.

The systems that survive this "screening' process can now be further investigated by turning
to either the Hardware Characteristics Comparison Charts (using the Quick Reference Index
on page 11:001, 002) or the individual Computer Descriptions and Price Lists (using the Table
of Contents on page 1:001.001).

WHAT THIS NOTEBOOK CAN — AND CANNOT — DO FOR YOU

The facts, evaluations, and insights in this Notebook can:

e Provide the background information you need to understand and apply digital
computers,

e Serve as a ready reference to answer specific questions posed by your associates
or your clients.

o Keep you informed of new developments in the fast-moving computer field.

e Provide useful indications of the prices and performance of competitive computer
systems in applications similar to your own or your clients’.

e Help to narrow the range of choices and aid in the decision-making process when-
ever computer equipment must be selected.

e Assist you in preparing requests for proposals and in evaluating proposals from
computer manufacturers.

¢ Allow you to compare computer systems on an international basis.

It is important to remember, however, that it would be impossible to include all of the
pertinent information about computers in a compact volume such as this, or to ensure that
all of the published information is completely up-to-date at all times. One important aspect
that cannot feasibly be included in a generalized publication such as this is the availability
and quality of local support — both maintenance service and programming assistance — for
each computer system.

Therefore, you should keep in mind, and utilize when necessary, other sources of informa-
tion about computer systems. The possibilities include: computer manufacturers' repre-
sentatives, documentation published by the manufacturers, users of the computers being
investigated, independent computer consultants, and more detailed computer reference
services such as AUERBACH Standard EDP Reports.

No matter which of these alternative sources of information you decide to utilize, you'll find
that your AUERBACH Computer Notebook International will give you a good 'head start," so
that you can efficiently gather the remaining information you need to solve the problem or
complete the evaluation.
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GLOSSARY

PURPOSE AND SCOPE

This Glossary has been compiled with three main objectives in mind:

(1) To define, in a precise and consistent manner, the meanings of more than
700 words and phrases as used in the AUERBACH Computer Technology Ref-
erence Services,

(2) To aid the novice in understanding what he reads and hears about the data proc-
essing field by providing clearcut, up-to-date explanations of the terminology,
with liberal use of illustrative examples and cross-references.

(3) To guide the expert in choosing the correct term to express a given concept by
clarifying the distinctions and similarities among related terms.

Although a number of other glossaries of data processing terms have been prepared (see
the Annotated Bibliography in Paragraph . 3), none of them was found to be satisfactory
to meet the objectives stated above. Therefore, this Glossary was compiled through
careful analysis of the definitions in previous glossaries and of current usage in the data
processing field; it contains many terms, examples, comments, and cross-references
that are not included in any of the glossaries listed in the Bibliography.

With respect to scope, this Glossary defines more than 700 terms whose meanings in the
data processing field are different from their meanings in the general U.S. vocabulary.

It does not include terms whose meanings are obvious or are the same as in the everyday,
nontechnical vocabulary, Also excluded, in general, are specialized terms that have been
arbitrarily coined by individual computer manufacturers or users and have not found
widespread acceptance.

ORGANIZATION AND USE

In compiling a Glossary, it is necessary to choose one of two basic forms of organization:
dictionary form, in which the entries are arranged alphabetically, or thesaurus form, in
which the entries are arranged in logical groups to keep related terms close together.
Although the thesaurus form has certain advantages, it has one major disadvantage: to
locate the definition of a particular term, one must first consult an alphabetical index.
Therefore, to facilitate rapid references, we have chosen the dictionary form, with all
terms arranged in straightforward alphabetical order.

All multi-word phrases are listed in their natural order (e.g., "absolute address' rather
than "'address, absolute').

In the case of terms with two or more distinct meanings, the meanings are numbered se-
quentially, and the first meaning listed is the most common or most general one,

Numerous examples and comments follow the formal definitions to clarify the meanings,
usage, and significance of the concepts and entities that are defined in this Glossary.

Several different types of cross-references are used. Their meanings are as follows:

@ Same as — indicates that the referenced term has the same meaning as (i.e., is
synonymous with) the term containing the reference, and that the referenced
term is the preferred one.

® Synonymous with — indicates that the referenced term has the same meaning as
the term containing the reference, and that the term containing the reference is
the preferred term.

® Contrast with — indicates that the referenced term is arelated termthathasa
meaning significantly different from that of the term containing the reference.

® See also — indicates that the referenced term is a related term whose definition
will provide additional background or clarification.

® See — indicates that the referenced term is an alternative or qualified form of
the term containing the reference.

® Underline — indicates that the underlined term is significant in the definition
and is defined elsewhere in the Glossary.

Because of its straightforward alphabetical arrangement, this Glossary can be used in the
same way as a dictionary: simply turn to the term of interest and read its definition. All
of the underlined terms used in the definition are defined elsewhere in the Glossary, and

if you are not sure of their precise meanings, you may want to turn to their definitions.

© 1967 AUERBACH Corporation and AUERBACH info, Inc.

7:001. 001

GLOSSARY

5/67



7:001. 002

AUERBACH STANDARD EDP REPORTS

5/67

ORGANIZATION AND USE (Contd.)

In this way, a "chain' of cross-references can guide you in learning all the important
terms and concepts that are associated with some particular aspect of the data processing
field.

Thus, the many cross-references, coupled with the examples and comments, make this a
Glossary that can serve not only as a reference work, but as an educational guide to many
aspects of computers and data processing.

ANNOTATED BIBLIOGRAPHY

The principal sources of input for this Glossary are listed below, along with brief comments
about their format, content, and usefulness. It should be noted that numerous other glos-
saries and dictionaries were studied, but the others were found to be either highly special-
ized or significantly less precise and authoritative than the sources listed below,

(1) AUERBACH Corporation, ""Glossary,'" AUERBACH Standard EDP Reports, May
1962.
This earlier version of the AUERBACH Glossary served as the principal basis
for the new edition because of the impertance of maintaining consistency with the
terminology that has been used in AUERBACH Standard EDP Reports throughout
its five-year history. However, the earlier version was in thesaurus form, con-
tained no cross-references, had fewer examples and comments, and, of course,
did not include the many important terms that have been introduced since 1962.

(2) AUERBACH Corporation, "Users' Guide," AUERBACH Standard EDP Reports,
May 1962.

This 162-page Users' Guide, though not a glossary, contains expanded definitions
and practical examples of many of the important terms and concepts. As such,
it served as a valuable reference in the compilation of this Glossary.

(3) Bureau of the Budget, Automatic Data Processing Glossary, U.S. Government
Printing Office, Washington, D.C., December 1962 (also published as the Data-
mation ADP Glossary).

This 62-page glossary, arranged in dictionary form, was compiled in 1962 to
serve as a U.S. Government reference on data processing terminology. Although
the coverage is quite broad, many of the definitions are somewhat imprecise and
inconsistent, there are few cross-references, and many terms of current signifi-
cance are not included. .

(4) Honeywell, Inc., Glossary of Data Processing and Communications Terms,
Third Edition, April 1966.

This 88-page publication combines selected definitions from references (3) and
(6) with original, none-too-precise definitions of terms related to the communica-
tions field. It uses the dictionary form.

(5) IFIP/ICC (International Federation for Information Processing and International
Computation Centre), IFIP/ICC Vocabulary of Information Processing, North-
Holland Publishing Company, Amsterdam, 1966.

This 208-page hardbound volume probably represents the most impressive and
successful effort to date to develop a truly definitive glossary of data processing
terminology. Its definitions are quite precise, and examples and explanatory com-
ments are liberally employed. The thesaurus format permits clear distinctions
among related or contrasting terms. For our purposes, however, the volume has
three major drawbacks: (1) the thesaurus format requires use of an index to locate
specific terms; (2) the distinctly British flavor of the language, terminology, and
usage can distract — and in some cases mislead — American readers; and (3) terms
describing specific languages, codes, and applications (e.g., COBOL, ASCII, mes-
sage switching) are conspicuously absent.

(6) U.S.A. Standards Institute, American Standard Vocabulary for Information Process-
ing, U.S.A. Standard X3.12-1966, New York, 1966.

This 32-page vocabulary was prepared by ASA (now USASI) Subcommittee X3. 5,
Terminology and Glossary, and approved as a U.S. A, Standard on June 14, 1966.
Its purpose is to define current usage and encourage standardization of terms and
their meanings. The dictionary form is used, with enough cross-references to
clarify most of the interrelationships among terms. Several significant drawbacks,
however, detract from the usefulness of the American Standard Vocabulary: (1) most
of the definitions are brief, with relatively few examples and explanatory notes;

(2) many of the definitions are so terse that they are totally unsatisfactory; e. g.,
""COBOL. (Common Business Oriented Language.) A business data processing
language'; and (3) numerous terms of considerable current importance have been
omitted; e, g., background program, EAM, emulator, integrated circuit, PL/I,
privileged instruction, systems analysis, virtual address, etc.
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absolute address

An address that is permanently assigned by the

machine designer to a particular storage location,
For example, the addresses 0000, 0001, and 0002
might be assigned to the first three locations in a

computer's working storage.

absolute coding

Coding that uses machine instructions and absolute
addresses; therefore, it can be directly executed

by a computer without prior translation to a different
form. Contrast with relative coding and symbolic
coding.

access mode

A technique used to obtain a specific record from,
or to place a specific record into, a specific file.
See random access and serial access.

access time

The time interval between the instant when a com-
puter or control unit calls for a transfer of data to
or from a storage device and the instant when this
operation is completed. Thus, access time is the
sum of the waiting time and transfer time, Note: In
some types of storage, such as disc and drum stor-
age, the access time depends upon the location spec-
ified and/or upon preceding events; in other types,
such as core storage, the access time is essentially
constant.

accounting machine

(1) A keyboard-actuated machine used to prepare
accounting records. (2) Same as tabulator.

accumulator

A register that holds one operand, with means for
performing various arithmetic and/or logical opera-
tions involving that operand and (where appropriate)
another operand; usually, the result of the operation
is formed in the accumulator, replacing the original
operand. Note: Among computers currently in use,
some have a single accumulator, others have multi-
ple accumulators, and still others (especially those
that use two-address or three-address instructions)
have no accumulator as such; in the latter case, the
results of arithmetic and logical results are usually
formed in programmer-specified locations in the
computer's main storage.

accuracy

The degree of freedom from error; a measure of the
smallness of error or the range of error. Thus,

high accuracy implies small error. Note: Accuracy
should be carefully distinguished from precision,
which is the degree of discrimination with which a
quantity is stated. For example, a 6-digit numeral
is more precise than a 4-digit numeral, but a proper-
ly computed 4-digit result may be more accurate than
an improperly computed 6-digit result.

acronym

A word formed from the initial letter or letters of
the words in a name or phrase; e.g., ALGOL from
ALGOrithmic Language, COBOL from COmmon
Business Oriented Language.

activity
The degree of frequency with which individual records
in a file are used, modified, or referred to. For
example, an "activity factor' of 0.10 (or 10 per cent)
denotes that an average of 1 of cvery 10 master-tile
records is referenced or affected by a transaction
during a run.

adder
A device capable of forming a representation of the
sum of two or more numbers whose representations
are supplied as inputs.

address

A name, numeral, or other reference that designates
a particular location in a store or some other data
source or destination. Note: Numerous types of
addresses are employed in computer programming;
see, for example: absolute address, base address,
direct address, effective address, immediate ad-
dress, indirect address, relative address, symbolic
address.

address format
The arrangement of the address parts of an instruc-
tion, Among the commonly-used address formats
are one-address, one-plus-one, two-address, and
three-address. Note: In some computers all of the
instructions employ the same address format, while
in other computers two or more different address
formats are used with the various types of instruc-
tions.

address modification
An operation that causes an address to be altered in
a prescribed way by a stored-program computer.
Note: The address upon which modification is per-
formed is called the presumptive address, and the
address that results is called the effective address.
See also index and indirect address — the two most
common forms of address modification.

address register
A register capable of holding the address of a location

in a store or of some other data source or destination.

ADP (Automatic Data Processing)
Data processing performed largely by automatic
means; i, e., by a system of electronic or electrical
machines which require little human assistance or
intervention.

alarm
A signal that warns a human operator of an equipment
fault or some other abnormal condition; e. g., a
warning lamp or buzzer.

ALGOL (ALGOrithmic Language)
A process oriented language developed as a result of
international cooperation to develop a standard lan-
guage for expressing computational algorithms.
ALGOL is designed to serve as a means for com-
municating computational procedures among humans,
as well as to facilitate the preparation of such pro-
cedures for execution on any computer for which a
suitable ALGOL compiler exists. Note: The basic
elements of ALGOL are arithmetic expressions con-
taining numbers, variables, and functions. These are
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combined to form self-contained units called assign-
ment statements. Declarations are non-computational
instructions which inform the compiler of character-
istics such as the dimensions of an array or the class
of a variable. A sequence of declarations followed by
a sequence of statements, all enclosed within "begin'
and ""end" instructions, constitute an ALGOL program
block. ALGOL is not widely used in the United
States, but is very popular in Europe,

algorithm
A set of well-defined rules for the solution of a

problem in a finite number of steps; e. g., a full
statement of an arithmetic procedure for evaluating
the sine of an angle to a stated precision, or a full
statement of a procedure for computing a rate of re-
turn. Contrast with heuristic.

allocation
The assignment of specific portions of storage de-
vices or specific input-output devices to hold specific
programs and/or data files. Note: Allocation of
storage and input-output devices may be performed:
(1) by the programmer, when he writes a program;
(2) by the operator, when he loads a program for ex-
ecution; or (3) automatically, by an operating system.

alphabet
An ordered set of characters used for the representa-
tion of sounds in a spoken language; in English, the
26 letters A through Z.

alphameric
Same as alphanumeric.

alphanumeric
Pertaining to a character set that includes both alpha-

betic characters (letters) and numeric characters
(digits). Note: Most alphanumeric character sets
also contain special characters.

analog
Pertaining to data represented in the form of continu-
ously variable physical quantities (e.g., voltage or
angular position). Contrast with digital.

analog computer
A computer that operates on analog data by perform-
ing physical processes on the data. Contrast with
digital computer.

analyst
A person skilled in defining problems and developing
algorithms or other systematic procedures for their
solution. See also programmer.

AND
(1) A logical operator which has the property that if
P is a statement and Q is a statement, then '""P AND Q"
is true if both P and Q are true, and false if either P
or Q, or both P and Q, are false. "P AND Q" is often
represented by PAQ, P- Q, or PQ. (2) The logical
operation that uses the AND operator; also called
logical product, logical multiplication, and conjunction.

application

The problem or system to which a computer (or other
processing equipment or technique) is applied.

5/67

application package
A computer routine or set of routines designed for a
specific application (e.g., inventory control, on-line
savings accounting, linear programming, etc.) Note:
In most cases, the routines in the application pack-
ages are necessarily written in a generalized way and
will need to be modified to meet each user's own
specific needs.

argument

An independent variable. For example, in table
look-up operations, the arguments are the numbers
that are used to identify the locations of the desired
items in the table.

arithmetic unit
A section of a computer in which arithmetic, logical,
and/or shift operations are performed.

array

A group of items arranged in a meaningful pattern.
Example 1: A one-dimensional array (i.e., a list) of
one-word items:

Adams

Baker

Collins

Dorsey
Example 2: A two-dimensional array (i.e., a matrix)
of one-digit items:

7 2

wWwH=oO

4
3 8 9
6 9 6
4 7 8
artificial intelligence
The capability of computers or other devices to per-
form functions that are normally associated with
human intelligence, such as reasoning, learning,

adapting to environmental changes, and self-improve-
ment.

ASCII (American Standard Code for Information Inter-

change)
A 7-bit code adopted as a U.S. A. Standard in order to
facilitate the interchange of data among various types
of data processing and data communications equipment.
Note: Because of the very large investment in equip-
ment and programs which use earlier codes, ASCII
has not been widely used to date, but a steady trend
toward its usage may be expected.

assemble
To prepare a machine language program from a pro-
gram written in symbolic coding by substituting ab-
solute operation codes for symbolic operation codes
and absolute or relocatable addresses for symbolic
addresses. For example, the symbolic instruction
ADD TAX might be assembled into the machine in-
struction 24 1365, where 24 is the operation code for
addition and 1365 is the address of the storage loca-
tion labeled TAX. Contrast with compile and generate.

assembler
A computer program that assembles programs written
in symbolic coding to produce machine language pro-
grams. Note: Assemblers are an important part of
the basic software for most computers; their use can
greatly reduce the human effort required to prepare

(Contd.)
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and debug computer programs by enabling the coder

to use a symbolic language which is simpler and more

meaningful to him than the computer's machine
language.

associative memory
A storage device whose storage locations are identi-
fied by their contents (rather than by names or posi-

tions, as in most computer storage devices). Synony-

mous with content-addressable memory. Note:
Associative memories can facilitate programming
and increase computer efficiencies by eliminating
the need for item-by-item search operations, but
the high cost of implementing such memories limits
their current use to specialized functions such as
holding small, frequently-referenced tables.

asynchronous computer
A computer in which each operation starts as a re-
sult of a signal generated by the completion of the
previous operation or by the availability of the equip-
ment required for the next operation. Contrast with
synchronous computer.

attribute
A characteristic of an entity; e. g., the attributes
of a file might include its name, use, creation date,
record length, record format, and the device to
which it is currently assigned.

audio response unit
Same as voice response unit,

audit trail
A means for systematically tracing the progress of
specific items of data through the steps of a process
(particularly from a machine-generated report or
other output back to the original source document) in
order to verify the validity and accuracy of the
process.

automatic check
A check performed by a facility that is built into
equipment specifically for checking purposes. Also
called a "built-in check' or "hardware check."
Contrast with programmed check.

automatic data processing
See ADP.

automatic programming
(1) The use of a computer to perform some stages of
the work involved in preparing programs. (2) In
particular, the use of a computer to translate pro-
grams expressed in a process oriented language into
machine language or a machine oriented language
(i.e., to compile).

automation
The theory, art, or technique of making processes
more automatic, thereby reducing or eliminating the
need for human intervention,

auxiliary storage

Storage that supplements a computer's working stor-
age. Synonymous with backup storage, mass stor-
age, and secondary storage. Note: In general, the
auxiliary storage has a much larger capacity but a
longer access time than the working storage. Usual-
ly, the computer cannot access auxiliary storage
directly for instructions or instruction operands;

instead, data is transferred in blocks between auxil-
iary and working storage. Disc storage and drum
storage are the most common types of auxiliary
storage.

availability

The period of time, usually quoted by an equipment
manufacturer, that can be expected to elapse between
placement of a non-priority order for a particular
type of equipment and delivery of the equipment to
the user.

available time

Same as uptime.

B box

Same as index register.

background program

A program, usually of the batch processing type,
that is not subject to any real-time constraints and
can be executed whenever the facilities of a multi-
programming computer system are not required by
real-time programs or other programs of higher
priority. Contrast with foreground program,

backspace

To move an input or output medium backward for a
distance of one unit; e. g., one character position on
a typewriter, one row on punched tape, or one block
on magnetic tape.

backup

Pertaining to equipment or procedures that are avail-
able for use in the event of failure or overloading of
the normally-used equipment or procedures. Note:
The provision of adequate backup facilities is an
important factor in the design of every data process-
ing system, and is especially vital in the design of
real-time systems, where a system failure may
bring the total operations of a business to a virtual
standstill.

backup storage
Same as auxiliary storage.

band

(1) A group of tracks (usually in a disc storage or
drum storage unit) which are associated for some
specific purpose; e.g., a group of 8 tracks which are
read and recorded upon in parallel to permit high-
speed transfers of 8-bit bytes of data. (2) The range
of frequencies between two defined limits.

base
(1) A reference value.

(2) Same as radix.

base address

A specified address (often held in a '""base address
register") which is combined with a relative address
(usually contained in an instruction) to form the absolute
address of a particular storage location. Synonymous
with origin.

batch processin,

A technique in which items to be processed are col-
lected into groups (i.e., "batched') to permit con-
venient and efficient processing. Note: Most business
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applications are of the batch processing type; the
records of all transactions affecting a particular
master file are accumulated over a period of time
(e.g., one day), then they are arranged in sequence
and processed against the master file.

batch total

A sum of a set of items which is used to check the
accuracy of operations on a particular batch of
records.

baud

A unit of signalling speed equal to the number of dis-
crete conditions or signal events per second. Note:
In the case of a train of binary signals, and therefore
in most data communications applications, one baud
equals one bit per second.

Baudot code

A 5-bit code used in telegraphy for more than 100
years and still widely used in data communications
and punched tape. Note: The Baudot code has two sig-
nificant disadvantages: the limitation to 5 bits per
character (i.e., 32 code combinations) requires
frequent shifts between the "letters'" and "figures"
cases, and there is no provision for a parity check.
The Baudot code is gradually being replaced by ASCII
and other codes.

BCD (Binary Coded Decimal)

Pertaining to a method of representing each of the
decimal digits 0 through 9 by a distinct group of
binary digits. For example, in the ''8-4-2-1'" BCD
notation, which is used in numerous digital computers,
the decimal number 39 is represented as 0011 1001
(whereas in pure binary notation it would be repre~
sented as 100111).

benchmark problem

A precisely defined problem that is coded and timed
for a number of computers in order to measure their
performance in a meaningful and directly comparable
manner. Note: The benchmark problem may be one
of the user's own specific applications, or (as in the
case of the AUERBACH System Performance com-
parisons) it may be representative of a class of
typical computer applications.

binary

Pertaining to the number system with a radix of two,
or to a characteristic or property involving a choice
or condition in which there are two possibilities.
Note: The binary number system is widely used in
digital computers because most computer components
(e.g., vacuum tubes, transistors, flip-flops, and
magnetic cores) are essentially binary in that they
have two stable states. Example: The binary numer-

al 1101 means: 1 x 23) f (1 x 22) +(0x 21) +x 20)
which is equivalent to decimal 13.

binary coded decimal

See BCD.

binary search

bit

5/67

A search technique in which a set of items is divided
into two parts, one of the parts is rejected, and the
process is repeated on the accepted part until the
item or items with the desired property are found;
also called ""dichotomizing search. "

A hinary digit; a digit (0 or 1) in the representation
of a number in binary notation,

A\

blank
A character used to produce a character space (i.e.,
no mark) on an output medium.

block
A group of words, characters, or digits that are held
in one section of an input/output medium or store and
handled as a unit; e. g., the data recorded on a
punched card, or the data recorded between two inter-
block gaps on a magnetic tape.

block diagram

A diagram of a system, instrument, computer, or
program in which selected portions are represented by
annotated boxes and interconnecting lines. Note: A
flowchart is a special type of block diagram that shows
the structure and general sequence of operations of a
program or process.

blocking
Combining two or more records into one block. Note:
The principal purpose of blocking is to increase the
efficiency of computer input and output operations.
For example, the effective data transfer rates of
most magnetic tape units can be greatly increased by
reducing the need for frequent tape stops and starts
through combining multiple short records into blocks
which are several thousand characters in length.

Boolean operation
A logical operation on single bits. Note: The term

""Boolean' refers to the processes used in a special
type of algebra formulated by George Boole.

bootstrap

(1) A form of loader whose first few instructions are
sufficient to bring the rest of itself into the computer's
storage from an input device. (2) More generally, a
technique or device designed to bring itself into a de-
sired state by means of its own action.

branch
(1) Same as conditional transfer. (2) A set of instruc-
tions that are executed between two successive condi-
tional transfer instructions.

breakpoint

A specified point in a program where the program may
be interrupted by manual intervention or by a monitor
routine. Note: Breakpoints are usually used as an aid
in testing and debugging programs; they facilitate
halting a computer or triggering a printout at a par-
ticular point so that specific conditions can be
examined.

brush
An electrical conductor used to sense the presence or
absence of holes in a punched card.

buffer
A storage device used to compensate for differences
in the rates of flow of data or in the times of occur-
rence of events when transmitting data from one de-
vice to another. Tor example, a buffer holding one
line is associated with most line printers to compen-
sate for the large difference between the high speed
at which the computer can transmit data to the printer
and the relatively low speed of the printing operation
itself.

bug_
A mistake in the design of a program or a computer
system, or an equipment fault.

(Contd.)
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bus cartridge

A major path used to transmit signals from one or
more sources to one or more destinations. Synony-
mous with trunk.

byte
A group of adjacent bits operated upon as a unit and
usually shorter than a word, Note: In a number of
important current computer systems, the term "byte"
has been assigned the more specific meaning of a
group of eight adjacent bits, which can represent one
alphanumeric character or two decimal digits.

C

calculator
A device capable of performing arithmetic operations.
Note: This term is generally applied only to devices
that require frequent intervention by a human opera-
tor; contrast with computer.

call

_—(1) In computer programming, to transfer control to
a subroutine, usually by supplying the required
parameters and executing a jump to the entry point of
the subroutine. (2) In communications, the actions
performed by the party initiating a connection, or
the effective use that is made of a temporary connec-
tion between two stations.

calling sequence

A specified set of instructions and data necessary to
call a given subroutine,

card
Usually same as punched card; see also edge-notched
card, edge-punched card, magnetic card.

card field
In a punched card, a group of columns (or parts of
columns) whose punchings represent one item. For
example, a three-column field might hold an item
representing order quantity, whose value ranges from
000 to 999.

card image

A direct, one-to-one representation of the contents of
a punched card; e. g., a matrix, in core storage or on
magnetic tape, in which a "1'" bit represents a
punched hole and a "0" bit represents the absence of
a hole.

card punch
A machine that punches holes in punched cards. Note:
The data to be punched in the cards may be trans-
mitted to the punch by a computer, by EAM equip-
ment, or by an operator's keystrokes (see keypunchj.

card reader
A machine that senses the holes in punched cards to
provide input to a computer or EAM equipment.

carry
(1) A signal that arises when the sum or product of
two or more digits in one digit position equals or ex-
ceeds the radix of the number system in use; the
carry is forwarded to the next more significant digit
position for processing there. (2) To forward a carry
as defined in (1).

© 1967 AUERBACH Corporation and AUERBACH Info, Inc.

A unit of a storage medium which can be conveniently
removed from the storage device and replaced by
other similar cartridges, without loss of the data re-
corded in it. Note: A variety of interchangeable-
cartridge storage devices are now in use, They per-
mit rapid random access to their on-line contents,
while providing economical off-line storage for
virtually unlimited volumes of data. The cartridges
usually consist of single or multiple magnetic discs
or multiple magnetic cards.

cathode ray tube

An electronic vacuum tube containing a screen on
which information can be stored or displayed. The
abbreviation CRT is frequently used. Note: Cathode
ray tubes served as the principal storage medium in
some of the early digital computers; they now serve
as the basic component of most display units.

cell

See storage cell.

central processor
The unit of a computer system that includes the cir-
cuits which control the interpretation and execution
of instructions, Synonymous with CPU (central
processing unit) and main frame.

chad
A piece of material that is removed in the process of
forming a hole or notch in a medium such as punched
cards or punched tape.

chadless
Pertaining to the punching of tape in such a way that
no chad results because each hole is only partially
perforated. Note: Chadless perforation makes the
full surface of a punched tape available for interpret-
ing (i.e., printing) the characters represented by the
punching; but many high-speed punched tape readers
cannot read chadless tape.

chain printer
Aline printer in which the type slugs are mounted on
a chain that moves horizontally past the printing posi-
tions. Note: Chain printers generally provide more
accurate vertical registration than the more common-
ly used drum printers, and interchangeable chains
often permit rapid changes in the size or make-up of
the character set.

chaining
(1) The linking together of a sequence of instructions
or commands, usually for the purpose of simplifying
the coding process or reducing execution time and/or
storage requirements. (2) The division of a program
into a number of sequential segments, only one of
which resides in working storage at a time; each
segment uses the output from the previous segment
as its input.

channel
A path or group of parallel paths for carrying signals
between a source and a destination. See also input-

output channel,

character
A member of a set of mutually distinct marks or sig-
nals used to represent data. Each member has one
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or more conventional representations on paper (e.g.,
a letter of the ordinary alphabet) and/or in data proc-
essing equipment (e. g., a particular configuration of
0 and 1 bits).

character recognition
The identification of graphic characters by automatic
means. See MICR and OCR.

character set
A set of mutually distinct marks or signals used to
represent data; e. g., a typical character set for a
printer might include the digits 0 through 9, the
letters A through Z, and the common punctuation
marks.

synchronous computer. (2) A device that records the
progress of real time, or some approximation of it,
and whose contents are available to a computer pro-
gram (frequently in a special register); the clock may
also be capable of initiating a program interrupt when
a specified period of time has elapsed.

closed loop
(1) A loop from which there is no exit other than by

intervention from outside the program; such a loop is
usually the result of a programming error or machine
fault. (2) Pertaining to a process control system that
utilizes feedback (i. e., information about the condi-

tions being controlled) in order to exert self-correcting

influences upon its own operation,

closed shop

characteristic A computer installation that may be operated (and, in
" Same as exponent. some cases, programmed) only by personnel on the

- staff of the associated computer department. Contrast
check with open shop.

A general term meaning a partial or complete test for
the absence of certain classes of errors or for the
correct performance of a process. Note: A check
may be either an automatic check or a programmed
check. Among the types of checking commonly per-
formed in computers are echo checks, parity checks,

closed subroutine
A subroutine that can be stored in one place and con-
nected to a program by means of linkages at one or
more points in the program. Contrast with open sub-
routine. Note: The use of closed subroutines tends

read-after-write checks, residue checks, summation
checks, and validity checks.

check bit
A binary check digit. Note: A parity check usually
involves appending a check bit of the appropriate
value to an array of bits.

check digit
A digit associated with a word or part of a word for
the purpose of checking for the absence of certain
classes of errors.

check problem
A problem whose correct results are known, and
which is used to determine whether a computer and/or
a program are operating correctly.

check protection
The insertion of a character, most commonly an
asterisk, in place of one or more suppressed zeros to
guard against tampering with the amount printed on a
check. For example, the amount $ 9. 98 with
check protection added becomes $****9, 98,

to save storage space whenever a particular sub-
routine must be used at two or more different points
in a program.

clutch point

In a clutch-operated input or output device (e. g.,
most card readers and punches), one of the instants
at which it is possible to engage the clutch. For ex-
ample, in a card reader which has a 3-point clutch
and a 600-millisecond clutch cycle, the clutch points
occur at intervals of 200 milliseconds. Therefore,

it is possible to engage the clutch (and thereby initiate
the feeding of a card) every 600, 800, 1000, 1200, or
1400 . . . milliseconds.

COBOL (COmmon Business Oriented Language)
A process oriented language developed to facilitate
the preparation and interchange of programs to per-
form business data processing functions. Note: De-
signed in 1959 by a committee representing the U.S.
Government and several computer manufacturers,
COBOL has evolved through several versions (e. g.,
COBOL-60, COBOL-61, COBOL-61 Extended,
COBOL-65). COBOL-65 forms the basis for a pro-

posed standard version of the language which will

check sum probably soon be adopted as an official U.S. A,
See summation check. Standard. Every COBOL source program has four
divisions, whose names and functions are as follows:
checkpoint (1) Identification Division — identifies the source pro-
(1) A place in a program where the results of one or gram and the output of a compilation. (2) Environment
more checks are examined. (2) Same as rerun point. Division — specifies those aspects of a data process-
ing problem that are dependent upon the physical
circuit characteristics of a particular computer. (3) Data
(1) A system of conductors and related elements Division — describes the data that the object program
through which electrical current flows. (2) A com- is to accept as input, manipulate, create, or produce
munications link between two or more points. as output. (4) Procedure Division — specifies the
procedures to be performed by the object program,
clear by means of English-like statements such as:
To "erase' (i. e., delete) the data in a storage loca- SUBTRACT TAX FROM GROSS-PAY GIVING NET-PAY.
tion or device by bringing all of the storage cells in- PERFORM PROC-A THRU PROC-B UNTIL X IS
volved to a prescribed state — usually to the state GREATER THAN Y.
denoting zero or blank.
code
clock A set of unambiguous rules that specifies the exact
(1) A timing device that generates the basic periodic manner in which data is to be represented by the char-
signal used to control the timing of all operations in a acters of a character set; e. g., ASCII, Hollerith code.
(Contd. )
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code translation
The act of converting data from one code to another.

coder
A person who prepares coding for a computer. See

also programmer.

coding
(1) An ordered list or lists of the successive instruc-
tions which will cause a computer to perform a
particular process. See also absolute coding, rela-

communication
The transfer of information from one person, place,
or device to another. See also data communications.

communications link
The physical means of connecting one location to an-
other for the purpose of transmitting information
between them; e. g., a telegraph, telephone, radio,
or microwave circuit.

compare

tive coding, skeletal coding, symbolic coding. (2) The
act of preparing coding as defined in (1) above.

collate
Same as merge (i. e., to form a single sequenced file
by combining two or more similarly sequenced files).

collating sequence
The ranking, or precedence with respect to each
other, of all the characters in a character set that
can be used to constitute a key used for sequencing
purposes. Note: Most collating sequences are ar-
ranged so that the digits 0 through 9 and the letters
A through Z fall into their natural sequences. How-
ever, either the digits or letters may come first, and
the handling of special characters varies widely.

collator
A machine that feeds and compares two or more files
of punched cards or other documents in order to
match or merge them or to check their sequence.
Note: The cards that match can be separated from
those that do not match, making it possible to select
specific cards as well as to file cards automatically.

column
(1) A vertical arrangement of characters or other
symbols. (2) A location capable of holding one digit
or character, especially in a punched card; e, g., one
of the 80 groups of 12 punch positions in a standard
80-column card.

column binary
Pertaining to a method for representing binary data

on punched cards in which adjacent positions in a
card column correspond to adjacent bits of data, For
example, in a standard 80-column, 12-row card,
each column may be used to represent 12 consecutive
bits of a 36-bit word. Sometimes called '""Chinese
binary.' Contrast with row binary,

command
(1) A control signal, especially one transmitted from
a computer to a peripheral device or input-output
channel. (2) Loosely, an instruction,

comment
An explanation or identification, for human use, of a
step in a routine; the comment has no effect upon the
operations of the computer that executes the routine,

common language
(1) A programming language that can be used to pre-

pare programs for a number of different computer
systems; examples include ALGOL, COBOL, and
FORTRAN. (2) Loosely, an input-output medium and
code that can be read or recorded upon by a variety
of business machines, thereby facilitating intercom-
munication among them.

To examine two words or items to discover whether
they are identical, or to discover their relative mag-
nitudes or relative order in a sequence,

compatibility
The characteristic that enables one device to accept
and process data prepared by another device without
prior code translation, data transcription, or other
modifications. Thus, one computer system is 'data
compatible' with another if it can read and process
the punched cards, magnetic tape, etc., produced by
the other computer system. See also program com-
patibility.

compile
To prepare a machine language program (or a pro-
gram expressed in symbolic coding) from a program
written in another programming language (usually a
process oriented language such as COBOL or
FORTRAN). The compilation process usually in-
volves examining and making use of the overall struc-
ture of the program, or generating more than one
object program instruction for each source program
statement, or both. Contrast with assemble and
generate.

compiler
A computer program that compiles. Note: Compilers

are an important part of the basic software for most
computers; they permit the use of process oriented
languages which can greatly reduce the human effort
required to prepare computer programs. However,
the computer time required to perform the compila-
tion process may be excessive, and the object pro-
grams produced by the compiler usually require more
execution time and more storage space than programs
written in machine language or symbolic coding.

complement

A number whose representation is derived from the
representation of another number by one of the follow-
ing rules (or by some equivalent process): (1) To de-
rive the 'radix complement' or 'true complement, "'
subtract each digit from one less than the radix, then
add 1 to the least significant digit, executing all car-
ries required, Thus, 830 is the 'tens complement"
of 170 in decimal notation using three digits. (2) To
derive the ''radix-minus-one' complement, subtract
each digit from one less than the radix. Thus, 829

is the ""nines complement" of 170 in decimal notation
using three digits, while 01110 is the '"ones comple-
ment' of 10001 in five-digit binary notation. Note: In
many computers, the absolute value of a negative
number is represented as a complement of the corres-
ponding positive number.

computer '
A device capable of solving problems by accepting
data, performing prescribed operations on the data,
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and supplying the results of these operations, all with-
out intervention by a human operator. See also analog

computer, digital computer, general-purpose com-
puter, special-purpose computer, stored-program
computer.

concatenate
To unite in a series; to link together.

conditional transfer
An instruction that may or may not cause a jump
(i. e., a departure from the normal sequence of ex-
ecuting instructions) depending upon the result of
some operation, the contents of some register, or
the setting of some indicator,
tional transfer, Note: Conditional transfer instruc-
tions are the basic means for implementing decision-
making processes in stored-program computers.

configuration
A specific set of equipment units which are intercon-

nected and (in the case of a computer) programmed to
operate as a system. Thus, a computer configuration

consists of one or more central processors, one or
more storage devices, and one or more input-output
devices., Synonymous with system configuration,

connector
In a flowchart, a means of representing the conver-
gence of two or more paths into one, the divergence
of one path into two or more paths, or a "break' in a
single path which is continued in another area.

console
A portion of a computer that is used for communica-
tion between operators or maintenance engineers and
the computer, usually by means of displays and
manual controls.

constant
A quantity whose value does not vary. Contrast with
variable,

constant-ratio code
A code in which all of the valid characters have the
same number of 1 bits, thereby facilitating the per-
formance of a validity check. For example, in the
""4-0f-8" code, frequently used in data communica-
tions, each of the valid characters is represented by
a combination of four 1 bits and four 0 bits.

content-addressable memory
Same as associative memory.

contents
A general term for the data contained in any storage
device, location, or medium.

control card

A punched card that contains input data required for a

specific application of a general routine such as a
generator or operating system; e.g., one of a series
of cards that direct an operating system to load and
initiate execution of a particular program.

control counter
Same as sequence counter.

control panel
(1) A part of a computer console that contains manual
controls such as switches, buttons, and dials.

(2) Same as plugboard.
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Contrast with uncondi-

control program

A routine, usually contained within an operating sys-
tem, that aids in controlling the operations and man-
aging the resources of a computer system.

control sequence

The normal order of selection of instructions for ex-
ecution. See also sequential control.

control unit

(1) A section of a computer that effects the retrieval
of instructions in the proper sequence, interprets
each instruction, and stimulates the proper circuits

to execute each instruction. (2) A device that controls
the operation of one or more units of peripheral equip-
ment under the overall direction of the central
processor.

conversational mode

A mode of operation that implies a ''dialogue" between
a computer and its user, in which the computer pro-
gram examines the input supplied by the user and
formulates questions or comments which are directed
back to the user.

convert

To transform data according to some criteria while
preserving its information content; e, g., radix con-
version from decimal to binary, code translation from
Hollerith to EBCDIC, data transcription Irom punched
cards to magnetic tape, conversion from analog to
digital representation, etc.

converter

A device that converts data from one form to another
inorder tomake it available or acceptable to another de-
vice;e. g., a''card-to-tape' converter that transcribes
data from punched cards to magnetic tape so that the data
can be read into a computer system at high speed.

copy

To reproduce data in a new location, leaving the orig-
inal data unchanged.

core storage

A type of storage that uses an array of magnetic cores,
each capable of storing one bit of data. Note: Most

current computers use magnetic core storage as their
main working storage. This widespread acceptance is
due to the fact that magnetic cores require no power
while storing data, can be switched rapidly from one
state to the other by relatively small currents, and
can tolerate adverse environmental conditions.

corrective maintenance

Maintenance that is carried out to correct a fault,
Contrast with preventive maintenance.

counter

A device, such as a register or storage location, that
holds a number, permits this number to be increased
by one or by an arbitrary constant, and is often capa-
ble of being reset to zero. See also sequence counter.

CPU (Central Processing Unit)
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Same as central processor.

CRT

See cathode ray tube.
(Contd. )
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cryogenics data processing

The study and use of devices which utilize the proper-
ties assumed by materials at temperatures near
absolute zero. Note: Certain materials become
""superconductive' at very low temperatures; i.e.,
their resistance falls to zero, so they can maintain
(i.e., store) a current indefinitely. Cryogenic tech-
niques have found little practical application in com-
puter design to date, but they represent a promising
area for research and development.

cybernetics
The science of exploring analogies between organic
and machine processes. Emphasis is upon compara-
tive study of control and communication 1n machines
and in the nervous systems of animals and man.

cycle
(1) An interval of time or space in which one set of
events or phenomena is completed. (2) A set of
operations that is repeated regularly in the same se-
quence; the operations may be subject to variations
during each repetition,

cycle time
The minimum time interval between the starts of
successive accesses to a storage location. Contrast
with access time. For example, if it takes 2 micro-
seconds to read a word out of a core storage unit
and 3 more microseconds to rewrite the word before
another read operation can be initiated, then the unit
has a read access time of 2 microseconds and a cycle
time of 2 + 3 = 5 microseconds.

cylinder
A collective term for the group of locations that can
be accessed without physical movement of the read/
write heads in a random access storage device.
Note: In a storage device in which all of the heads
move in unison, there will normally be one cylinder
corresponding to each discrete position of the head
mechanism.

D

data
Any representation of a fact or idea in a form capable
of being communicated or manipulated by some
process. The representation may be more suitable
for interpretation either by humans (e. g., printed
text) or by equipment (e. g., punched cards or elec-
trical signals). Note: Information, a closely related
term, is the meaning that humans assign to data by
means of the known conventions used in its represen-
tation.

data communications
The transmission of data from one point to another.

data management
The development and implementation of systematic

techniques for defining and structuring files and
other data sets, storing them within a computer
system, and retrieving specific data upon request.

Data~-Phone
A trademark for the Bell System's line of data com-
munications equipment that utilizes the facilities of
the public (dialed) telephone network.

A systematic sequence of operations performed upon
data; e.g., handling, computing, merging, sorting,
or any other transformation or rearrangement whose
object is to extract information, revise the data, or
alter its representation,

data reduction
The process of transforming masses of raw data from
tests or experiments, usually gathered by automatic
recording equipment, into a condensed or simplified
form that will convey useful information to humans.

data set
(1) A collection of data items in a prescribed arrange-
ment; often synonymous with file. (2) A device that
provides the appropriate interface between 4 com-
munications link and a data processing machine or
system (usually by serving as a modulator and/or
demodulator, in which case the term is synonymous
with modem).

data structure
The manner in which data is represented and stored
in a computer system or program.

data transcription

Conversion of data from one medium to another with-
out alteration of its information content. Note: The
conversion may be performed by a manual keystroke
operation, by a computer system, or by a specialized
converter, and may or may not involve changes in the
format of the data.

data transfer

The movement of data from a source to a destination
(e.g., from one storage location or device to another).

debug
To trace and eliminate mistakes in a program or
faults in equipment. The process is often assisted by
a diagnostic routine. Synonymous with troubleshoot.

decimal
Pertaining to the number system with a radix of 10,
or to a characteristic or property involving a choice
or condition in which there are 10 possibilities.
Note: the decimal number system is the one gener-
ally used by humans; therefore, it is also used in
many digital computers, even though the binary num-
ber system is simpler and more efficient to imple-
ment. Example: The decimal numeral 6754 means:

6 x10% + (7 x10%) + (5 x 10 + 4 x 10%).

decision
A choice of one of two or more alternative courses of
action. Note: In computer programs, conditional
transfer instructions are the basic means for imple-
menting decision-making processes,

decision table :
A table that lists all the contingencies to be considered
in the description of a problem, together with the
corresponding actions to be taken. Note: Decision
tables permit complex decision-making criteria to be
expressed in a concise and logical format. They are
sometimes used in place of flowcharts for problem
definition and documentation, Moreover, compilers
have been written to convert decision tables into pro-
grams that can be executed by computers.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc. 5/67



7:001, 110

AUERBACH STANDARD EDP REPORTS

deck
A collection of punched cards, usually bearing data
for a particular run,

decode
To reverse some previous encoding process; see
encode. ’

decrement
The quantity by which a variable (frequently the con-

tents of an index register) is decreased,

dela,
Tge amount of time by which an event is retarded;
e.g., the length of time after the close of a reporting
period before information pertaining to that period
becomes available to management.,

delay line
A component or circuit designed specifically to intro-

duce a desired delay in the transmission of a signal.
Note: Delay lines using various types of waves (e. g.,
sonic, electromagnetic) and various propagating
media (e. g., mercury, nickel, quartz) have been
used as computer storage devices. In all cases, the
delay line's output is regenerated and fed back to its
input, so that the stored data recirculates continually
and can be read out or recorded when desired.

delimiter
A character or item that marks the end of a string of
characters or items, and is used to facilitate pro-
cessing of the string and to separate it from other
strings.

demand on processor
A quantitative measure of the delay imposed upon a
central processor or its working storage by the oper-
ation of a particular peripheral device, usually ex-
pressed as a percentage. Synonymous with interfer-
ence and processor demand. For example, if a
magnetic tape unit requires 25 out of every 100 cycles
of a core storage unit to store the data which it is
reading from tape, it imposes a demand of 25%; four
such magnetic tape operations proceeding simultane-
ously would "saturate' the core storage, resulting
in a demand of 100% and (in most systems) a halt in
the execution of instructions by the processor.

demodulator
A device that receives signals transmitted over a
communications link and converts them into electrical
pulses, or bits, that can serve as inputs to a data
processing machine, Contrast with modulator.

density
See recording density.

descriptor
An elementary term (i. e., a werdor brief phrase)
used to identify a subject or concept, especially in
information retrieval.

designator
In a programming language, a convention or rule that

permits a certain type of entity to be recognized by
some property of its name; e. g., use of names be-
ginning with the letters I through N for fixed-point
variables.

destructive readout
A reading process that inherently erases (i.e., de-
stroys the record of) the data which has been read.
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Contrast with nondestructive readout. Note: Most
core storage units are of the destructive readout type;
therefore, read operations are followed by automatic
rewrite operations which restore the data that was
erased from each core,

detail file
A file containing information that is relatively trans-
ient, such as records of individual transactions that
occurred during a particular period of time. Synony-
mous with transaction file, Contrast with master file,

diagnostic
Pertaining to the detection and isolation of mistakes
in programs or faults in equipment.

diagnostic routine
A routine designed to perform diagnostic functions.
See also dump, postmortem routine, snapshot, and
trace routine (all of which are commonly-used types
of diagnostic routines).

digit
A single numeric character used to represent an in-
teger; e. g., in binary notation, the character 0 or 1;
in decimal notation, one of the characters 0 through 9.

digital
Pertaining to data represented in the form of digits.
Contrast with analog.

digital computer
A computer that operates on digital data by perform-

ing arithmetic and logical operations on the data.

Contrast with analog computer,

diode
An electronic component that permits the flow of
current in one direction and inhibits the flow in the
other.

direct access
Same as random access.

direct address
An address that specifies the storage location of an
operand. Contrast with indirect address.

directive
Same as pseudo instruction,

directory
(1) A list of addresses used as reference points in a
program, particularly in connection with relative
coding. (2) A list of the locations of specific items or
records in a file contained in a storage device.

disable
To put a device (e. g., an input-output unit or an inter-
rupt facility) into a condition in which it is unable to
respond to signals from its control unit,

disc storage
A type of magnetic storage that uses one or more
rotating flat circular plates with a magnetic surface
on which data can be stored by selective magnetization
of portions of the surface.

display unit
An output device that provides a visual representation
of data for human viewing, usually on the screen of a
cathode ray tube.
(Contd.)
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document
(1) A medium and the data recorded on it for human
use (e.g., acheck, report sheet, or book). (2) By
extension, any record that has permanence and can be
read by man and/or machine,

documentation
The collecting, organizing, storing, citing, and
disseminating of documents or the information re-
corded in documents, Note: Complete, up-to-date
documentation of all programs and their associated
operating procedures is a necessity for efficient
operation of a computer installation and maintenance
of its programs.

double precision

Pertaining to the use of two computer words to repre-
sent a number in order to gain increased precision.
Note: Double precision arithmetic operations may be
implemented, in various computers, by means of
standard instructions, optional hardware facilities,
or subroutines.

downtime
The period of time during which a computer or other
equipment is unavailable for productive use because
of a mechanical or electronic fault or malfunction.
Downtime includes: time wasted on runs spoiled by
faults, time lost while awaiting repairs, and the re-
pair time itself. Contrast with uptime,

drum printer
ATine printer in which the type slugs are mounted on
a rotating drum that contains a full character set for
each printing position, Note: Drum printers are the
most widely used type of line printer at present,
though chain printers offer certain advantages.

drum storage
A type of magnetic storage that uses a rotating cylin-

der with a magnetic surface on which data can be
stored by selective magnetization of portions of the
surface,

dum
(1) To copy the contents of a set of storage locations,
usually from an internal storage device (such as
core storage) to an external storage medium (such as
magnetic tape), and usually for diagnostic or rerun
purposes. (2) The data that results from a process
as defined in (1). See also postmortem routine,
selective dump, snapshot,

duplex
(1) Pertaining to a twin, a double, or a "two-in-one"
situation; e. g., the provision of a second set of
equipment to be used in the event of failure of the
primary set. (2) In communications, same as full
duplex.

dynamic relocation
The movement of part or all of an active (i.e., cur-
rently operating) program from one region of storage
to another, with all necessary address references
being adjusted to enable proper execution of the pro-
gram to continue in its new location. Note: Dynamic
relocation helps to ensure effective utilization of
working storage in a multiprogramming environment.
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E

EAM (Electrical Accounting Machine)
Pertaining to data processing equipment that is pre-
dominantly electromechanical, such as keypunches,
collators, mechanical sorters, and tabulators. Note:
EAM equipment is still widely used in lieu of, or in
support of, electronic digital computers. (The
computers themselves are classified as "EDP equip-
ment'" rather than "EAM equipment").

EBCDIC (Extended Binary Coded Decimal Interchange
Code)
An 8-bit code that represents an extension of a 6-bit
"BCD" code that was widely used in computers of the
first and second generations. Note: EBCDIC can
represent up to 256 distinct characters and is the
principal code used in many of the current computers.

echo check
A check upon the accuracy of a data transfer opera-
tion in which the data that was received (typically, by
an output device) is transmitted back to the source
(typically, a control unit) and compared with the
original data, Note: An echo check on an output
operation usually can only verify that, for example,
the proper print hammers or punch pins were actu-
ated at the proper instants; it cannot ensure that the
proper marks were actually recorded on the output
medium,

edge-notched card
A card of any size provided with a series of holes
near one or more of its edges for use in coding in-
formation for a simple mechanical search technique.
By notching away the edge of the card into a particu-
lar hole, the card can be coded to represent a partic-
ular item. Cards containing desired information can
be selected from a deck by inserting a long needle
into the appropriate hole position and lifting the deck,
allowing notched cards to fall from the deck while un-
notched cards remain,

edge-punched card
A card in which data can be recorded by punching

holes, in patterns and codes similar to those used for
punched tape, near one edge. Note: Many punched
tape readers and punches can be equipped to utilize
edge-punched cards as well. Unit records can be
stored and selectively retrieved more conveniently on
edge-punched cards than on punched tape.

edit
To modify the form or format of data. Editing may
involve the rearrangement of data, the addition of
data (e.g., insertion of dollar signs and decimal
points), the deletion of data (e.g., suppression of
leading zeros), code translation, and the cortrol of
layouts for printing (e. g., provision of headings and
page numbers).

EDP (Electronic Data Processing)
Data processing performed largely by electronic
equipment, such as electronic digital computers.

effective address
The address that is derived by performing any speci~
fied address modification operations (e. g., indexing
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or indirect addressing) upon a specified address
(called the presumptive address) and that is actually
used to identify the current operand.

effective speed
The average speed that can be maintained by a device

over a sustained period of time. Because of unavoid-
able factors such as start times, stop times, and
interblock gaps, a device's effective speed may be far
lower than its peak speed as quoted in the manufac-
turer's specifications.

effective transfer rate
The average rate at which data can be transferred
from one device or storage location to another when
large quantities of data are transferred and optimum
coding techuiques are employed.

eighty-column card

A punched card containing 80 vertical columns, each
capable of holding one character, and 12 rows, which

- are designated (from the top): 12 (or Y), 11 (or X),
0,1, 2, 3,4,5, 6,7, 8 9. Note: The usual dimen-
sions of an 80-column card are: 3. 25 inches high,
7.3175 inches long, and 0. 070 inch thick. This type
of card, with data recorded in the Hollerith code, is
by far the most widely used. Contrast with ninety-
column card.

electrical accounting machine
See EAM.

electronic data processing
See EDP.

electrostatic storage
A storage device that uses electric charges for the
representation of data, Examples are cathode ray
tubes and capacitors.

emulator
A device, usually used in conjunction with special
routines, that enables a computer to execute machine
language programs written for another computer of
dissimilar design, without prior translation. Note:
Emulation is an important technique for achieving
program compatibility between certain current com-
puters and earlier computers produced by the same
or different manufacturers. The emulator usually
consists of stored logic, in a read-only storage unit,
that interprets and simulates the functions of each
instruction in the original computer's programs.
Functions that cannot be handled conveniently by the
stored logic, such as input-output operations, are
performed by the associated special routines.

enable
To put a device (e. g., an input-output unit or an in-
terrupt facility) into a condition in which it is able to
respond to signals from its control unit.

encode
To convert data into a particular code.

end-of-file mark
A special character or symbol that denotes the end of
a file, or the completion of a quantity of data; fre-
quently abbreviated EOF.
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entry
(1) A statement in a programming language; in many
cases, each entry is written on one line of a coding
form and punched on one card. (2) An item in a list
or table. (3) A message entered into a computer sys-
tem, usually from a manual keyboard or control
panel.

entry point
A point in a routine (especially a subroutine) to which
control can be transferred; i. e., the first instruction
to be executed when the routine is entered. Note: A
subroutine may have a number of different entry
points, each of which corresponds to a different func-
tion of the subroutine.

erasable storage
A storage device or medium whose contents can con-
veniently be changed by deleting the stored data and
recording new data in its place. For example, mag-
netic tape and core storage are normally erasable,
while punched cards are not. Contrast with noneras-
able storage.

error
A discrepancy between a computed, measured, or
observed quantity and the true, specified, or theoreti-
cally correct value or condition, Note: an error may
result from an equipment fault or a human mistake,
but errors also arise from insufficient precision
which is foreseen and accepted.

error correcting code
An error detecting code that uses additional code ele-
ments (e.g., additional bits), so that if certain types
of errors occur, the mutilated representation will
resemble the original more closely than any other
valid representation; thus, the error can be cor-
rected. Note: When an error occurs which the code
has not been designed to correct, an erroneous
""correction' may result,

error detecting code
A code in which each representation of a character
conforms to specific rules of construction, so that if
certain types of errors occur, the mutilated repre- -
sentation will not conform to the rules of construction;
thus, the presence of errors can be detected without
reference to the original message. Synonymous with
self-checking code. Note: The most common types
of error detecting codes append a parity bit to each
array of bits and utilize a parity check,

escape character
A character used to indicate that the character(s)

which follow are expressed in a code or case different
from the one currently in use. Examples are the
"etters" and '"figures' shift characters in the Baudot
code, which indicate that the succeeding characters
are members of the letters or figures case, respec-
tively. Use of escape characters allows a limited
code to represent a wide range of characters by as-
signing more than one meaning to each character
representation.

even parity
See parity bit.
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excess~three code
A BCD representation (often abbreviated XS-3) in
which each decimal digit N is represented by the
binary equivalent of N + 3:

Decimal Digit XS-3 Code Binary Value
0 0011 3
1 0100 4
2 0101 5
3 0110 6
4 0111 7
5 1000 8
6 1001 9
7 1010 10
8 1011 11
9 1100 12

exclusive OR
(1) A logical operator which has the property that if

P and Q are two statements, then "P exclusive OR Q"

is true if either P or Q (but not both) are true, and
false if both P and Q are true or if both are false.
"P exclusive OR Q'" is often represented by P® Q
or P ¥ Q. Contrast with inclusive OR. (2) The

logical operation that uses the exclusive OR operator;

also called non-equivalence.

execute
To carry out an instruction or an operation, or to
run a program.

execution time

The time required to execute a particular instruction,

operation, or program. Note: The execution time
for an instruction (sometimes called the "instruction
time'") includes the time required to select, prepare,
and carry out one instruction and to step on to the
next instruction, including the necessary accesses to
storage for both the instruction and data.

executive routine
A routine designed to organize and regulate the flow
of work in a computer system by initiating and con-

trolling the ‘execution of other programs. Synonymous

with supervisory routine and ""supervisor.'" Note:

An executive routine is a principal component of most

operating systems,

exponent
The numeral that indicates the position of the radix
point in a floating-point number.

e)_gQ‘ression
s%mbol representing a quantity, or a group of
symbols representing a group of quantities, possibly
combined by symbols representing operators accord-
ing to prescribed rules.

external storage
A storage device or medium that is not permanently

linked to a computer but can hold data in a form ac-
ceptable to it, Thus, external storage may or may
not be made accessible to a computer during a given
run, as the operator chooses. For example, mag-
netic tape, punched cards, and punched tape. Con-

trast with internal storage.

extract
To choose from a set of items a subset including all
those that meet some specified criterion; e. g., to
obtain certain specified characters or bits from a
machine word, as controlled by an instruction or
mask,

F

fault
A physical condition that causes a device, component,

or element to fail to perform in the required manner.
Synonymous with malfunction. Note: A fault may be
either sporadic (intermittent) or permanent. More-
over, a fault may escape immediate detection if it
does not result in failure to perform a particular task,
or if the failure is not noticed. Equipment faults
should be carefully distinguished from human
mistakes.

feedback

Information that enables a system to exert self-
correcting influences upon its own operation; e. g. ,
information about the conditions being controlled by
a process control system of the closed loop type.

fetch

To obtain data from a storage location,

field

(1) In a punched card, a group of columns whose
punchings represent one item. (2) A subdivision of a
computer word or instruction; e.g., a group of bit
positions within an instruction that hold an address.
(3) A subdivision of a record; thus, an item.

file
A collection of related records, usually (but not

necessarily) arranged in sequence according to a key
contained in each record. Note: A record, in turn,
is a collection of related items, while an item is an
arbitrary quantity of data that is treated as a unit.
Thus, in payroll processing, an employee's pay rate
forms an item, all of the items relating to one em-
ployee form a record, and the complete set of em-
ployee records forms a file.

file maintenance

The updating of a file to reflect the effects of non-
periodic changes by adding, altering, or deleting
data; e, g., the addition of new programs to a program
library on magnetic tape. -

file processin

The periodic updating of a master file to reflect the
effects of current data, often transaction data con-
tained in a detail file; e.g., a weekly payroll run.

fixed-length record

A record that always contains the same number of
characters. The restriction to a fixed length may be
deliberate, in order to simplify and speed processing,
or it may be dictated by the characteristics of the
equipment used. Contrast with variable-length
record,

Pertaining to a number system in which each number
is represented by a single set of digits and the posi-
tion of the radix point is implied by the manner in
which the numbers are used. Contrast with floating-
point, Note: Fixed-point representation is usually
used in business data processing, while floating-point
representation is frequently used in scientific applica-
tions because it allows convenient representation of

a wide range of magnitudes — though usually at a
higher cost in equipment complexity and execution
times.

© 1967 AUERBACH Corporation and AUERBACH Info, Inc. V 5/67



7:001. 114

fixed-point part
The numeral that represents the significant digits of

a floating-point number, Note: ''Fixed-point part"

is recommended as the least unsatisfactory of several
alternative terms; others in common use — but liable
to cause confusion — are ''fractional part' and
"mantissa. "

fixed storage
Same as read-only storage,

fixed word-length
Pertaining to a machine word or operand that always
has the same number of bits or characters. Contrast
with variable word-length. Note: Most scientific com-
puters are of the fixed word-length type for maximum
computational speeds, while many business-oriented
computers have variable word-lengths to permit ef-
ficient handling of items and records of varying sizes.

flag
A character or symbol that signals the occurrence of
some condition, such as the end of a word or file,
Synonymous with mark and sentinel.

floating-point
Pertaining to a number system in which each number
is represented by two numerals (i.e., two sets of
digits), of which one (the fixed-point part) represents
the significant digits and the other (the exponent) in-
dicates the position of the radix point. The number
represented is equal to the fixed-point part multiplied
by the radix raised to the power of the exponent.
Algebraically, the relationship is: x = a(rb) where
X is the number represented, a is the fixed-point part,
b is the exponent, and r is the radix (a positive integer
which is usually not represented explicitly). Contrast
with fixed-point. Note: Floating-point allows the re-
presentation of a wide range of magnitudes to a given
precision using a limited number of digits; therefore,
it is frequently used in scientific applications. Float-
ing-point arithmetic operations may be implemented
by means of either standard instructions, optional
hardware facilities, or subroutines.

flowchart
A diagram that shows the structure and general se-
quence of operations of a program or process by
means of symbols and interconnecting lines which
represent operations, data, flow, and equipment.

font
A family or assortment of graphic character repre-
sentations (i. e., a character set) of a particular size
and style; e, g., Font E-13B, the MICR font adopted
as a standard by the American Bankers' Association,
and the U.S. A. Standard Optical Font for OCR.

foreground program

A program that requires real-time responses or has
a high priority, and which therefore takes precedence
over other concurrently-operating programs in a
computer system using multiprogramming techniques.
Contrast with background program.

form
(1) A printed or typed document, usually containing
blank spaces for the insertion of specific data items.
(2) Stationery on which data is printed for human use
by automatic data processing equipment (e.g., by a
line printer or tabulator).
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format
The predetermined arrangement of data (e.g., char-
acters, items, and lines), usually on a form or in a
file, See also address format.

FORTRAN (FORmula TRANslating system)
A process oriented language designed to facilitate the
preparation of computer programs to perform mathe-
matical computations. Note: Designed by IBM in the
1950's to use symbols and expressions similar to
those of algebra, FORTRAN was not originally in-
tended to be a common language. However, it has
evolved through several basic versions (e.g.,
FORTRAN I, FORTRAN II, FORTRAN 1V) plus nu~-
merous dialects, has become largely machine-
independent, and has recently been approved as a
U.S.A. Standard programming language in two ver-
sions (FORTRAN and Basic FORTRAN). FORTRAN
is now by far the most widely used process oriented
language in the U. 8., and is being effectively em-
ployed in certain business as well as scientific appli-
cations. The essential element of the FORTRAN
language is the assignment statement; e.g., Z =
X+ Y causes the current values of the variables X
and Y to be added together and causes their sum to
replace the previous value of the variable Z.

fractional part
Same as fixed-point part.

full duplex .
Pertaining to the simultaneous, independent trans-
mission of data in both directions over a communica-
tions link. Synonymous with duplex. Contrast with
half-duplex and simplex.

function
(1) A specific purpose or characteristic action of an
entity. (2) In mathematics, a magnitude so related
to another magnitude that for each value of the latter
there is a corresponding value of the former, (3) In
a process oriented language, a particular type of
subroutine that is given a name which can be used as
a variable in a statement; e. g., whenever the state-
ment Z =Y + SIN(X) is executed, the subroutine SIN
will be entered and used to compute the sine of the
current value of the variable X,

G

gang punch
punched card machine that has a single card feed
path with a punching station followed by a sensing
station, It is used to copy data from the first card of
a deck into all the succeeding cards. Note: Some
gang punches can also be used as summary punches.

a

See interblock gap.

gather-write
Pertaining to an output operation in which the data to

be written is gathered from a number of specified,
noncontiguous regions of internal storage rather than
from a series of consecutive locations., See also
scatter-read.

general-purpose computer
A computer designed to solve a wide variety of prob-
lems. Note: Most of the current digital computers
fall into the general-purpose category because their
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stored-program capability, and the inherent flexibility
it provides, make them suitable for a wide range of
diverse applications in both business and scientific
data processing. Contrast with special-purpose

computer.

generate
To construct a computer program through the use of

a generator. Contrast with assemble and compile.

generator
A computer program designed to construct other pro-
grams for performing particular types of operations;
e.g., a report program generator or a generator of
data transcription routines. Based upon parameters
supplied to it, the generator typically selects from
among various alternatives the most suitable method
for performing the specified task, and adjusts the de-
tails of the selected method to produce a program
matched to the characteristics of the data to be
handled by the generated program.

group mark
A special character used in some computers to desig-

nate the end of a record in internal storage.

H

half-duplex

Pertaining to the alternate, independent transmission
of data in both directions — but in only one direction
at a time — over a communications link. Contrast
with full duplex and simplex.

hard copy
Pertaining to documents containing data printed by

data processing equipment in a form suitable for per-
manent retention (e. g., printed reports, listings,

and logs), as contrasted with "'volatile' output such
as data displayed on the screen of a cathode ray tube.

hardware
Physical equipment, such as mechanical, magnetic,
electrical, and electronic devices. Contrast with
software.

head
A device that reads, records, or erases data on a
storage medium; e. g., a small electromagnet used
to read, write, or erase data on magnetic tape or
drum storage, or a device that perforates or senses
holes in punched tape.

heuristic
Pertaining to exploratory methods of problem-solving
in which solutions are discovered by evaluating the
progress made toward the final result; i. e., a guided
trial-and-error approach. Contrast with algorithm.

hexadecimal
Pertaining to the number system with a radix of 16,
or to a characteristic or property involving a choice
or condition in which there are 16 possibilities.
Synonymous with sexadecimal. Note: Hexadecimal
numerals are frequently used as a "shorthand" repre-
sentation for binary numerals, with each hexadecimal
digit representing a group of four bits (binary digits);
e.g., the binary numeral 1001 0111 0100 can be
represented as hexadecimal 974.
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high-order
Pertaining to the digit or digits of a number that have
the greatest weight or significance; e. g., in the num-
ber 53276, the high-order digit is 5. Contrast with
low-order.

Hollerith code
A widely used code for representing alphanumeric
data on punched cards, named after Herman
Hollerith, the originator of punched card tabulating,
Each card column holds one character, and each dec-
imal digit, letter, and special character is repre-
sented by one, two, or three holes punched into
designated row positions of the column.

hopper
A part of a machine where punched cards or other
documents are placed immediately prior to being fed
into the machine.

housekeeping

Pertaining to operations in a program or computer
system which do not contribute directly to the solu-
tion of users' problems, but which are necessary in
order to maintain control of the situation; e.g., the
recording of the locations used by different parts of
a program to ensure that data is not overwritten un-
less it is no longer required.

hub
A socket on a plugboard into which a wire can be in-
serted to carry signals to one or more other hubs,

identifier
A thing by which an entity can be identified; this may
be a unique name, a location in which the entity can
be found, or an indirect address that will lead to the
entity.

idle time
The time during which a computer or other equipment
is available but not in use; e. g., the period between
the end of one run and the start of the subsequent run,
or any period when no work is scheduled.

IDP (Integrated Data Processing)
Data processing by a system that coordinates a num-
ber of previously unconnected processes in order to
improve overall efficiency by reducing or eliminating
redundant data entry or processing operations. An
example of IDP is a system in which data describing
orders, production, and purchases is entered into a
single processing scheme that combines the functions
of scheduling, invoicing, inventory cuntrol, etc. See
also SDA.

immediate access
An imprecise term referring to storage whose access
time is negligible in comparison with the times re-
quired for other operations in a computer system.

immediate address
Pertaining to an instruction whose address part con-
tains the value of an operand rather than its address.
Thus, an "immediate address' is not an address at
all, but an operand supplied as part of an instruction.
Note: The capability to use "immediate addressing"
is available only in certain computers, and usually
only with certain types of instructions.
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inclusive OR
(1) A logical operator which has the property that if
P and Q are two statements, then "P inclusive OR Q"
is true if either P or Q, or both P and Q, are true,
and false if both P and Q are false, ''P inclusive OR
Q" is often represented by P + Q or PVQ. Contrast
with exclusive OR. (2) The logical operation that
uses the inclusive OR operator; also called logical
sum, union, and disjunction.

information theory
A branch of mathematics that is concerned with the
factors affecting the transmission of information,
such as transmission rate, channel width, noise,
distortion, and the probabilities of errors.

initialize
To set the variable items of a process at initial
values before the process is started; e. g., to set
counters, indicators, and addresses to the appropri-
ate starting values at the beginning or other pre-
scribed points of a computer program.

increment
The quantity by which a variable (frequently the con-
tents of an index register) is increased.
in-line subroutine
index Same as open subroutine.
(1) An ordered list of the contents of a document, file,
or storage device, together with keys that can be used
to locate or identify those contents. (2) To modify an

address by adding or subtracting the contents of an
index register..

index register
A register whose contents can be added to or sub-
tracted from an address prior to or during the
execution of an instruction. Note: Indexing (i.e.,
the use of index registers) is the most common form
of address modification used in stored-program com-
puters. Indexing can greatly simplify programming
by facilitating the handling of loops, arrays, and
other repetitive processes. Some computers have
many index registers, some have only one, and
others have none.

input
(1) The process of transferring data from external
storage or peripheral equipment to internal storage
(e. g., from punched cards or magnetic tape to core
storage). (2) Data that is transferred by an input
process. (3) Pertaining to an input process (e. g.,
input channel, input medium). (4) To perform an
input process. (5) A signal received by a device or
component. Note: As the above definitions indicate,
"input" is the general term applied to any technique,
device, or medium used to enter data into data pro-
cessing equipment, and also to the data so entered.

input area
An internal storage area used for the receipt of input

data which is transmitted as the immediate result of
execution of an input instruction,

indexed address
An address that will be or has been modified by addi-
tion or subtraction of the contents of an index

input-output
A general term for the techniques, devices, and

register. media used to communicate with data processing
equipment and for the data involved in these com-
indicator munications. Depending upon the context, the term

may mean either "input and output" or "input or
output. ' Synonymous with I/0.

(1) A device that can be set into a prescribed state,
often according to the results of a previous process,
and which can subsequently be used by a control unit
to determine a selection from alternative processes;
e.g., an overflow indicator is set whenever an over-
flow occurs. (2) A device (e.g., a lamp) that informs
an operator of the existence of a particular condition;
e.g., power on, stacker full, hopper empty.

input-output channel
A channel that transmits input data to, or output data
from, a computer. Note: Usually a given channel
can transmit data to or from only one peripheral de-
vice at a time. However, some current computers
have multiplexor channels, each of which can service
a number of simultaneously operating peripheral
devices.

indirect address
An address that specifies a storage location that con-
tains either a direct address (i.e., an address that
specifies the location of an operand) or another in-
direct address. Note: Indirect addressing (also
called "multilevel addressing'") is a form of address

input-output control system
See IOCS.

inquiry station

modification possible in many, but not all, digital
computers; it can simplify programming and increase
execution speeds in certain applications by permitting
the effective addresses of many instructions to be
modified by changing the contents of a single storage
location.

information

The meaning that humans assign to data by means of
the known conventions used in its representation.

information retrieval

The methods, procedures, and equipment for re-
covering specific information from stored data, es-
pecially from collections of documents or other
graphic records.
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An input-output device that permits a human operator
to interrogate a computer system and receive prompt
replies in a convenient form. Note: Frequently, the
inquiries are entered from a keyboard and the
computer-generated replies are typed and/or dis-
played. Inquiry stations may be located remotely
from the computer. An airline reservation system,
for example, usually includes multiple inquiry sta-
tions in widely scattered locations.

inscribe

To read the data recorded on a document (e.g., a
check) and write the same data on the same document,
but in a form that makes the document suitable for
processing by automatic character recognition equip-
ment.
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instruction
A set of characters that specifies an operation to be
performed and, usually, the values or locations of
one or more of its operands. Note: In this context,
the term instruction is preferable to the terms com-
mand and order, which are sometimes used
synonymously.

instruction code
Same as operation code.

instruction counter

Same as sequence counter.

instruction format
The allocation of the characters comprising an in-
struction between the component parts of the instruc-
tion (e.g., the operation part and one or more
address parts). See also address format.

instruction register
A register that stores the current instruction of a

computer's program so that it can be interpreted
by the control unit,

instruction repertoire
The set of all the different types of instructions that
can be executed by a particular computer or used in
a particular programming language. Synonymous
with "instruction repertory' and "instruction set."

instruction time
See execution time.

integrated circuit

A complete, complex electronic circuit, capable of
performing all the functions of a conventional circuit
containing numerous discrete transistors, diodes,
capacitors, and/or resistors, all of whose component
parts are fabricated and assembled in a single inte-
grated process. The resultant assembly cannot be
disassembled without destroying it. Note: Integrated
circuits, now coming into widespread use in com-
mercially available computers, promise dramatic
improvements in speed, economy, reliability, and
compactness.

integrated configuration
A computer configuration in which input-output func-
tions such as card reading and printing are performed
by peripheral equipment connected directly to the

central processor. Contrast with paired configura-
tion.

integrated data processing.
See IDP.

interblock gap

The distance between the end of one block and the

" beginning of the next block on a magnetic tape. The
tape can be stopped and brought up to normal speed
again in this distance, and no reading or writing is
permitted in the interblock gap because the tape
speed may be changing. Synonymous with inter-
record gap and record gap (but use of these two
terms is not recommended because of the important
distinction between blocks and records).

interchangeable-cartridge storage
A storage device that uses cartridges which can be
conveniently removed from the device and replaced
by other similar cartridges.
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interface
A shared boundary; e.g., the boundary between two
systems, or between a computer and one of its
peripheral devices.

interference
Same as demand on processor.

interleave
(1) To assign successive addresses to locations separ-
ated physically or in time by other locations, (2) To
allocate digits to storage cells on a track so that cells
allocated to successive digits of a particular word are
separated by a specific number of intermediate cells
which may be allocated similarly to the digits of
other words.

interlock
A protective facility that prevents one device or oper-
ation from interfering with another; e. g., by locking
the keys of a console typewriter to prevent manual
entry of data while the computer is transferring data
to the typewriter.

internal storage
A storage device that is permanently linked to a com-

puter and directly controlled by it; e.g., core storage
and drum storage. Contrast with external

storage.

interpret
(1) To translate, explain, or tell the meaning of.
(2) To print on a punched card the data already
punched in the card.

interpreter
(1) A punched card machine that is capable of sensing
the data punched into a card and printing it on the
card. (2) Same as interpretive routine.

interpretive routine
A routine that deals with the execution of a program
by translating each instruction of the source language
into a sequence of machine instructions and executing
them before translating the next instruction. Thus,
each instruction must be translated every time it is
to be executed — an inherently inefficient process.
See also simulator.

inter-record gap
Same as interblock gap.

interrupt
A signal, condition, or event that causes an interrup-

tion; e, g., completion of an input or output operation,
detection of incorrect parity, or an attempt to execute
an illegal instruction or to write in a protected loca-
tion,

interruption
A temporary suspension of the execution of a sequence

of instructions as a result of the occurrence of some
prescribed event or condition. Note: The interrupt
usually triggers an unconditional transfer to a pre-
determined location, where a special routine (usually
part of an operating system) determines the cause of
the interruption, takes the appropriate action, and
then transfers control back to the point where the
program was interrupted — or, in some cases, to
another program of higher priority. Effective inter-
ruption facilities are a vital ingredient of computers
that are to operate in a multiprogramming or real-
time mode.
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I/0
Same as input-output,

I0CS (Input/Output Control System)
A standard routine or set of routines designed to ini-
tiate and control the input and output processes of a
computer system, thereby making it unnecessary for
users to prepare detailed coding for these processes.

item
An arbitrary quantity of data that is treated as a unit.
Note: a record, in turn, is a collection of related
items, while a file is a collection of related records.
Thus, in payroll processing, an employee's pay rate
forms an item, all of the items relating to one em-
ployee form a record, and the complete set of em-
ployee records forms a file.

iterative
Pertaining to a process in which a sequence of opera-
tions is executed repeatedly until some condition is
satisfied (e. g., until all items have been processed,
or until a certain variable reaches a specified value).
Note: In computer programs, iterative processes are
normally implemented by means of loops.

J

job
A unit of work for a data processing system, especi-
ally from the standpoint of installation scheduling and
accounting,

jump
A departure from the normal sequence of executing
instructions in a computer. See also conditional
transfer and unconditional transfer.

justify
(1) To adjust the position of words on a printed page
so that the left-hand or right-hand margin is regular,
(2) By extension, to shift an item in a register so
that the most or least significant digit is at some
specified position in the register.

K

key

" One or more characters associated with a particular
item or record and used to identify that item or
record, especially in sorting or collating operations.
Note: The key may or may not be attached to the
record or item it identifies. Contrast label and tag.

keypunch
A keyboard-actuated card punch, The punching in
each column is determined by the key depressed by
the operator.

L

label
A name that is attached to or written alongside the
entity it identifies; e. g., a key that is attached to the
item or record it identifies, or a name written along-
side a statement on a coding sheet.

language
A defined set of symbols and of rules or conventions

governing the manner and sequence in which the
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symbols may be combined into a meaningful communi-
cation, Note: An unambiguous language used to
express computer programs is called a programming
language.

latency

Same as waiting time,

lateral parity check
Synonymous with row parity check.

leader
(1) A blank or unused length of tape at the beginning
of a reel of tape. (2) A record that precedes a group
of "detail records' and contains data about the group
which is not contained in the individual detail records.

letter
An alphabetic character used for the representation
of sounds in a spoken language; in English, one of the
26 characters A through Z.

library
An organized collection of information for study and
reference purposes. See also program library.

library routine
A tested routine that is maintained in a program

library (in contrast to a routine written especially
for a particular job).

line printer
A printer that prints all the characters comprising

one line during each cycle of its action. Synonymous
with "line-at-a-time printer.' Note: Two widely
used types of line printers are chain printers and
drum printers.

linear programming
An operations research technique that involves locat-
ing the maximum or minimum of a linear function of
variables which are subject to linear constraints and
inequalities. Note: Linear programming (often ab-
breviated "LP'") is useful for solving certain problems
involving many variables whose optimum values must
be found (e.g., many distribution, blending, and
resource allocation problems).

linkage
Coding that connects two separately-coded routines;
e. g., the coding that links a subroutine to the program
with which it is to be used. See also calling sequence.

list

(1) An ordered set of items. (2) To print the items
and records that comprise a file or the instructions
that comprise a program,

listing
A printed list of the instructions or statements that
comprise a program.

literal
(1) In a programming language, an item whose repre-
sentation in characters remains essentially unaltered
during the operation of the appropriate compiler.
(2) In a machine language, a numeral that is em-
bedded within an instruction and used directly as an
operand of that instruction,
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load Cycling continues until a specified criterion is satis-
(1) The quantity of data transferred in a single input fied (e.g., until a counter reaches a predetermined
or output operation. (2) To read a program into value), Note: The use of loops greatly facilitates the
internal storage in preparation for its execution. coding of any iterative process.
(3) To insert a supply of an input or output medium
(e.g., punched cards or a reel of magnetic tape) into
a peripheral device.

low-order
Pertaining to the digit or digits of & number that have
the least weight or significance; e.g., in the number
53276, the low-order digit is 6. Contrast with high-
order. -

load-and-go
An operating technique in which the loading and execu-
tion phases of a program are performed in one con-
tinuous run, The "loading" phase frequently includes M
performance of the functions of an assembler, com-
piler, or generator. Note: The load-and-go tech-
nique is especially effective when a program must be
compiled or generated for a one-time application,
such as the production of a special report.

machine address
Same as absolute address.

machine instruction
An instruction that a computer can directly recognize
and execute.

loader
A service routine designed to read programs into
internal storage in preparation for their execution. machine language
A language fthat is used directly by a computer. Thus,
a "machine language program' is a set of instructions
which a computer can directly recognize and execute,
and which will cause it to perform a particular
process.

location
(1) A part of a store which can be explicitly and
uniquely specified by means of an address, and which
holds a word or part of a word. (2) Loosely, any
place in which data can be stored.

machine oriented language
A language in which there is a general (though not

lockout

The inhibition of all or certain types of references

to a particular part of a computer system (e.g., a
magnetic tape unit, or certain areas of core storage).
Lockout may be effected by means of either instruc-
tions or manual switches. Note: A '"write lockout"
inhibits writing in specific areas of storage while
permitting reading of data stored in those areas. See
also storage protection.

necessarily strict) one-to-one correspondence be-
tween the statements of the source program and the
instructions of the object program (which will nor-
mally be a machine language program ready for ex-
ecution on a particular computer). Note: The input
to an assembler is usually expressed in a machine
oriented language. Contrast with process oriented
language. -

log .

" A record of the operations of data processing equip-
ment, which lists each job or run, the time it re-
quired, operator actions, and other pertinent data.

machine-readable
Pertaining to data represented in a form that can be
sensed by a data processing machine (e.g., by a card
reader, magnetic tape unit, or optical character

logical operation reader).

(1) An operation whose operands and result are single
digits. (2) By extension, an operation with operands
and result of any length in which each digit of the re-
sult depends on not more than one digit of any one
operand. Usually the same operation is performed
on all corresponding digits of the operands. The
most common logical operations are AND, exclusive
OR, inclusive OR, NOR, and NOT.

machine word
Same as word (i. e., a group of bits or characters
treated as a unit and capable of being stored in one
storage cell).

macro instruction
An instruction written in a machine oriented language
that has no equivalent operation in the computer, and
is replaced in the object program by a predetermined
set of machine instructions. Note: Macro instruction
facilities can ease the task of coding in a machine
oriented language by precluding the nced for detailed
coding of input and output operations, blocking, format
control, checking for errors, etc.

logical record
Same as record; contrast with physical record, which
is synonymous with block.

longitudinal parity check
A parity check performed on the bits in each track of
magnetic tape or punched tape. At the end of each |
block, the parity bits that have been generated for
each of the tracks are recorded simultaneously in the
form of a "longitudinal check character," which is
regenerated and checked when the block is read.
Synonymous with track parity check.

magazine
See cartridge, hopper, stacker; "magazine' is some-
times used as a synonym for any of these three terms.

magnetic card

A thin, flexible card with a magnetic surface upon
which data can be stored. Note: Some large-capacity
auxiliary storage devices use a large number of mag-
. netic cards, contained in interchangeable cartridges.
loop One card at a time is extracted from the cartridge,

A sequence of instructions that can be executed re- transported to a read/write station where data is

petitively, usually with modified addresses or modi- read and/or recorded, and then returned to the

fied data values. Each repetition is called a cycle. cartridge.

look-up
See table lock-up.
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magnetic core

A small piece of magnetic material, often toroidal in
shape (i.e., doughnut-shaped), whose magnetic prop-
erties make it suitable for storing one bit of data.

See also core storage.

magnetic ink character recognition
See MICR.

magnetic storage
A storage device that uses the magnetic properties of

materials to store data. Note: Most of the storage
devices currently used with computers fall into this
broad category., Magnetic storage embraces two dis-
tinct types of storage devices: those in which there is
relative movement between the heads and the magnetic
medium (e. g., drum storage and disc storage), and
those in which no such movement occurs (e. g., core

storage).
magnetic tape

A tape with a magnetic surface on which data can be
stored by selective polarization of portions of the sur-
face. Note: The magnetic tape currently in widest
use with computers is made of a polyester plastic, is
one-half inch in width, is supplied in 2400-fcot reels
with a diameter of 10.5 inches, and is recorded with
7 or 9 tracks across the tape at a recording density

of 200, 556, 800, or 1600 rows per inch,

magnetic tape unit
A device, used to read data from or record data on
magnetic tape, that contains a tape transport mech-
anism, reading and writing heads, and associated
controls,

main frame
(1) Same as central processor. (2) That portion of a
computer system which is not considered peripheral
equipment,

main storage
Same as working storage.

maintenance
Tests, measurements, adjustments, repairs, and
replacements intended to keep equipment in satisfac-
tory working order, Note: All maintenance can be
classified as either corrective maintenance or
preventive maintenance,

malfunction
Same as fault.

management information system
A system designed to supply the managers of a busi-
ness with the information they need to keep informed
of the current status of the business, to understand
its implications, and to make and implement the ap-
propriate operating decisions,

mantissa

Same as fixed-point part,

manual input
(1) The entry of data into a device by manual means

at the time of processing. (2) Data entered into a de-
vice by manual means at the time of processing; e. g. ,
data entered by means of a keyboard, or by setting
switches, dials, or levers.
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mag
list that indicates the areas of storage occupied by
various elements of a program and its data.

mark
Same as flag. See also group mark, word mark,

mark sensing

A technique for detecting pencil marks entered by
hand in prescribed places on punched cards or other
documents. The marked data may be converted into
punched holes in the same cards, recorded on an-
other medium, or transmitted directly to a computer,

mask
A machine word containing a pattern of characters or
bits that is used to extract or select parts of other
machine words by controlling the retention or elimi-
nation of selected characters or bits.

mass storage
Same as auxiliary storage.

master file
A file containing relatively permanent information
which is used as a source of reference and (usually)
is periodically updated. Contrast with detail file.

matrix
(1) In mathematics, a two-dimensional rectangular
array of quantities that is manipulated according to
defined rules. (2) By extension, an array of any num-
ber of dimensions.

medium
Any agency or means for representing data; usually,
a material on which data is recorded. Note: Among
the most widely used media are punched cards,
punched tape, magnetic tape, and printed forms.

memory
Same as store (i. e., a device into which data can be
inserted and retained, and from which the data can
be obtained at a later time).

merge
To form a single sequenced file by combining two or
more similarly sequenced files. Note: Merging may
be performed manually, by a collator, or by a com-
puter system for which a "'merge routine' is available.
Repeated merging, splitting, and remerging of strings
of records can be used to arrange the records in se-
quence; thisprocess, called a ""merging sort, " is
frequently used as the basis for sorting operations on
computer systems.

message

An arbitrary amount of information (e.g., a group of
characters or words) that is transmitted as a unit.

message switching
A technique for controlling the traffic within a data
communications network that involves: the reception
of messages from various sources at a switching
center, the storage of each message until the proper
outgoing communications link is available, and the
ultimate retransmission of each message to its des-
tination or destinations.

(Contd.)
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MICR (Magnetic Ink Character Recognition)
The automatic reading by machine of graphic char-
acters printed with magnetic ink.

microprogramming
A method of operation of the control unit of a com-
puter in which each instruction, instead of being used
to initiate control signals directly, starts the execu-
tion of a sequence of ""microinstructions' at a more
elementary level, The microinstructions are usually
stored in a special read-only storage unit. Note:
The instruction repertoire of a microprogrammed
computer can be altered to suit particular require-
ments by simply changing the stored microinstruc-
tions,

microsecond
One millionth of a second, abbreviated usec or pus.

millisecond
One thousandth of a second, abbreviated msec or ms.

minimum-latency coding
A method of coding used for those computers (no
longer in common use) in which the waiting time for
a word in working storage depends upon its location;
locations for both instructions and operands are so
chosen that access times are reduced or minimized.

Synonymous with optimum coding.

misfeed
The failure of a punched card or other document to
pass through a machine in the prescribed manner.

mistake
The failure of a human to carry out an operation in
the required manner (e. g., in writing a program or
in operating equipment). Contrast with fault. See
also error.

mnemonic
Pertaining to a technique used to assist human mem-
ory. Note: Most symbolic assembly languages use
mnemonic operation codes, which are typically ab-
breviations such as MPY for multiply and SUB for
subtract.

mode
(1) A system of data representation used in a com-
puter; e. g., binary mode, decimal mode. (2) See
access mode.

modem (modulator-demodulator)
A device that provides the appropriate interface be-
tween a communications link and a data processing
machine or system by serving as a modulator and/or
as a demodulator.

modify
To alter an instruction or address in a prescribed
way. See also address modification.

modulator
A device that receives electrical pulses, or bits,
from a data processing machine and converts them
into signals suitable for transmission over a com-
munications link. Contrast with demodulator.

module
(1) An incremental block of storage or some other
""building block' that can be used to expand the capa-
city of a computer system. (2) An interchangeable,
plug-in unit containing electronic components.

modulo N check
Same as residue check.

monitor
To observe the state of a system or the execution of
a program and indicate significant departures from
the normal or expected conditions.

(1) A routine designed to indicate the progress of
work in a computer system. (2) Formerly, same as
executive routine.

Monte Carlo method
A trial-and-error technique of repeated calculations,
based on the concept of randomness, that can be used
to solve problems containing a large number of
variables with interrelationships so complex that a
straightforward analytical solution is impossible or
impractical.

multi-precision
Pertaining to the use of two or more computer words
to represent a number in order to gain increased
precision,

multiple address
Pertaining to an instruction containing more than one

address; e. g., one-plus-one address, two-address,
three-address.

multiplex
To transmit two or more messages simultaneously

over a single channel or other transmission facility.
This can be accomplished either by splitting the
channel's frequency band into two or more narrower
bands (''frequency-division multiplexing') or by inter-
leaving the bits, characters, or words that make up
the various messages (''time-division multiplexing').

multiplexor

A device that makes it possible to transmit two or
more messages simultaneously over a single channel
or other transmission facility.

multiplexor channel
A special type of input-output channel that can trans-
mit data between a computer and a number of simul-
taneously operating peripheral devices.

multiprocessi

The simultaneous execution of two or more sequences
of instructions in a single computer system. This
may be accomplished through the use of either two or
more central processors (i. e., a multiprocessor
system) or a single central processor with several
instruction registers and several sequence counters.
Synonymous with parallel processing.

multiprocessor

Pertaining to a computer system that contains two or
more central processors.
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multiprogramming
A technique for handling two or more independent
programs simultaneously by overlapping or inter-
leaving their execution. The overlapping or inter-
leaving of the execution of the various programs is
usually controlled by an operating system which at-
tempts to optimize the overall performance of the
computer system in accordance with the priority re-
quirements of the various jobs.

multisequencing
The simultaneous execution of two or more parts of a
program by separate central processors.

N

name
A word or phrase that constitutes the distinctive des-
ignation of an entity and is generally used in referring
to that entity; e. g., a person's name, or a symbol
used to identify a particular data item.

nanosecond
One billionth of a second (i. e., 10~9 second), abbre-
viated nsec or ns.

NDRO
Same as nondestructive readout.

nest
(1) To embed a structure (such as a subroutine or
block of data) within another structure of the same
form. (2) To evaluate a polynomial of the Nth degree
by an algorithm that consists of (N-1) multiply opera-
tions and (N-1) add operations in succession.

ninety-column card
A punched card containing 45 vertical columns and 12
rows. Each column is divided into an upper and a
lower half, and each half-column is capable of holding
one character. Thus, the card is logically equivalent
to a 90-column card, which accounts for its name.
Note: In each half-column, the digits 0, 1, 3, 5, 7,
or 9 can be represented by a single punched hole in the
appropriate position; the digits 2, 4, 6, or 8 or other
characters are represented by a combination of two
or more punched holes. The popularity of 90-column
cards has been declining steadily in recent years.
Contrast with eighty-column card.

noise
(1) Random variations of one or more characteristics
of any entity such as voltage, current, or data. (2)
Loosely, any disturbance that tends to interfere with
the normal operation of a device or system.

nondestructive readout
A reading process that does not erase the data which
has been read. Contrast with destructive readout.

nonerasable storage
A storage device or medium whose contents are not
erasable; i. e., the stored data can only be changed
by replacing the storage medium with new medium
bearing the new data. Contrast with erasable storage.

See also read-only storage.

NOR
A logical operator which has the property that if P and
Q are statements, then the NOR of P and Q is true
if both P and Q are false, and false if either P or Q,
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or both, are true. 'P NOR Q" is often represented
by PVQ. (2) The logical operation that uses the NOR
operator.

normalize

To adjust the exponent and fixed-point part of a number
in floating-point representation so that the new fixed-
point part lies within a prescribed standard range.

NOT
(1) A logical operator which has the property that if

P is a statement, then the NOT of P is true if P is
false, and falge if P is true. "NOT P" is often re-
presented by P, ~ P, or T1P. (2) The logical oper-
ation that uses the NOT operator; also called
""negation. "

number

(1) A mathematical entity that may indicate a quantity
or amount of units. (2) Loosely, a numeral.

number system

A system for the representation of numbers according
to an agreed set of rules. Note: All number systems
used in data processing utilize "radix notation, "
which means that there is a fixed ratio between the
significance of each digit position and the significance
of the previous digit position. This ratio is called the
radix or base of the number system, and the signifi-
cances of successive digit positions are successive
integral powers of the radix. For example, in the
decimal number system, the radix is 10, and the
numeral 5762 means:

(5 x 103) + (7 x 102) + (6 x 101) + (2 x 100),

The decimal number system is generally used by
humans, whereas computers frequently employ the
binary (radix 2), octal (radix 8), decimal (radix 10),
and hexadecimal (radix 16) number systems.

numeral

A representation of a number, usually by means of
one or more digits.

numerical analysis

The study of methods of obtaining useful quantitative
solutions to problems that have been expressed
mathematically, including the study of the errors
and bounds on errors in obtaining such solutions.

numerical control

The automatic control of operations (such as those of
milling or boring machines) wherein the control is
applied at discrete points in the operation through
proper interpretation of numerical data. Contrast
with process control.

o

object language

A language that is an output from a translation
process. Contrast with source language.

object program

A program expressed in an object language (e. 8., a
machine language program that can be directly ex-
ecuted by a particular computer.

OCR (Optical Character Recognition)

The automatic reading by machine of graphic char-
acters through use of light-sensitive devices.
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octal

Pertaining to the number system with a radix of eight,
or to a characteristic or property involving a choice
or condition in which there are eight possibilities.
Note: Octal numerals are frequently used as a "short-
hand" representation for binary numerals, with each
octal digit representing a group of three bits (binary
digits); e. g., the binary numeral 110 101 010 can be
represented as octal 652.

odd-even check

Same as parity check.

odd pari

See parity bit,

off-line

Pertaining to equipment or devices which are not in
direct communication with the central processor of
a computer system. Contrast with on-line. Note:
Off-line devices cannot be controlled by a computer
except through human intervention.

one-address

Pertaining to an address format in which each instruc-
tion contains one address part, which normally
specifies the location of an operand.

one-plus-one

Pertaining to an address format in which each in-
struction contains two address parts, one of which
normally specifies the location of an operand while
the other (the "plus-one" address) specifies the
location of the next instruction to be executed in the
normal sequence. Contrast with two-address. Note:
One-plus-one addressing was commonly used in com-
puters whichused magnetic drums for working storage.

on-line

Pertaining to equipment or devices which are in
direct communication with the central processor of

a computer system., Contrast with off-line. Note:
On-line devices are usually under the direct control
of the computer with which they are in communication.

on-the-fly printer

A printer in which the type remains in motion during
the printing process; at the appropriate instants
during its movement, the paper and type are forced
together to cause the desired characters to be printed.
Note: Most high-speed chain printers and drum
printers are of the on-the-fly type.

open-ended

Pertaining to a process or system that can conveniently
be augmented or improved.

open shop

A computer installation that may be programmed and
operated by any qualified employee of the organization.
Contrast with closed shop.

open subroutine

A subroutine that must be inserted directly into a
program at each point where it is to be used. Syn-
onymous with in-line subroutine. Contrast with
closed subroutine.

operand

A unit of data upon which an operation is performed.
Note: The operand of a computer instruction may also

be an equipment item such as an indicator, switch,
or peripheral device.

operating environment
A collective term for all of the facilities that contribute
to the efficient and convenient execution of programs in
a computer system.

operating system
An organized collection of routines and procedures
for operating a computer. These routines and pro-

cedures will normally perform some or all of the
following functions: (1) Scheduling, loading, initiating,
and supervising the execution of programs. (2) Allo-
cating storage, input-output units, and other facilities
of the computer system. (3) Initiating and controlling
input-output operations. (4) Handling errors and
restarts. (5) Coordinating communications between
the human operator and the computer system. (6)
Maintaining a log of system operations. (7) Con-
trolling operations in a multiprogramming, multi-
processing, or time-sharing mode. Note: Among the
facilities frequently included within an operating system
are an executive routine, a scheduler, an IOCS, utility
routines, and monitor routines.

operation
(1) A general term for any well-defined action. (2) The

derivation of a unit of data (the ''result") from one or
more given units of data (the ""operands') according to
rules that completely specify the result for any per-
missible combination of values of the operands. (3) A
program step undertaken or executed by a computer
(e. g., addition, multiplication, comparison, shift,
transfer).

operation code
A code used to represent the specific operations of a

computer.

operations research
The use of analytical techniques to solve operational
problems in order to provide management with a
sound, logical basis for making decisions and pre-
dictions. Among the common techniques of operations
research are linear programming, Monte Carlo
methods, information theory, and queueing theory.

operator
(1) A person who operates a machine. (2) A symbol

that indicates an action to be performed on one or
more operands (e.g. , the logical operators AND
and OR). —

optical character recognition
See OCR.

optical scanner
A device that scans printed or written data, using

optical techniques, and converts the data into digital
representation.

optimum codin;

Same as minimum-latency coding.

OR
See exclusive OR and inclusive OR.
Note: When OR is used without qualification,
"inclusive OR" is implied.

order
(1) To arrange items in a specified sequence. (2)
Loosely, an instruction.
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origin page

Same as base address.

output
(1) The process of transferring data from internal
storage to external storage or to peripheral equipment
(e.g. , from core storage to magnetic tape or a printer).
(2) Data that is transferred by an output process. (3)
Pertaining to an output process (e. g. , output channel,
output medium). (4) To perform an output process.
(5) A signal transmitted from a device or component.
Note: ~As the above definitions indicate, "output" is
the general term applied to any technique, device, or
medium used to take data out of data processing equip-
ment, and also to the data so transferred.

output area
An internal storage area used for the release of

output data; the area occupied by output data at the
time when execution of an output instruction is
initiated.

overflow
In an arithmetic operation, the generation of a quantity
beyond the capacity of the register or storage location
which is to receive the result.

overhead
A collective term for the factors which cause the per-
formance of a device or program to be lower then it
would be in the ideal case; e. g. , the start and stop
times which can cause a magnetic tape unit's effective
speed to be far lower than its rated speed; and the
time and storage space required by an operating sys-
tem to perform its functions.

overlay
To transfer se%ents of programs from auxiliary

storage into working storage for execution, so that
two or more segments occupy the same working stor-
age locations at different times. Note: This technique
makes it possible to execute programs which are too
large to fit into the computer's working storage at one
time; it is also of great importance in multiprogram-
ming and time-sharing operations.

overpunch
To change the data represented in a punched card
column or punched tape row by punching one or more
additional holes into the column or row.

own coding
Coding supplied by the user that causes a generalized
program to perform a function tailored to the user's
specific needs; e. g. , coding which alters the output
format of a manufacturer-supplied sort routine to
conform with a user's file format.

P

ack
To store several short units of data in a single storage
cell in such a way that the individual units can later be
recovered; e. g. , to store two 4-bit BCD digits in one
8-bit storage location or one magnetic tape row.

packing density

Same as. recording density.

padding
Dummy characters, items, or records used to fill
out a fixed-length block of information.
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A segment of a program or data, usually of fixed
length, that has a fixed virtual address but can in
fact reside in any region of the computer's working
storage. Note: The division of every program and
its data into pages can facilitate the control of time-
sharing operations by permitting straightforward
""'swapping'' of pages belonging to various programs
between working storage and auxiliary storage.

page printer
(1) A printer in which the pattern of characters for an
entire page is determined prior to printing. Syn-
onymous with "page-at-a-time printer." (2) A
widely-used but misleading term for teleprinters
(i. e. , the character-at-a-time printers commonly
used in low-speed communications networks).

paired configuration
A computer configuration that includes two central
processors: a "main'' processor all of whose input
and output is from and to magnetic tape (or some
other high-speed medium), and a ''satellite' processor
equipped to perform the necessary data transcription
functions (e. g. , punched cards to magnetic tape,
magnetic tape to printer).

paper tape
Same as punched tape.

parallel
Dealing with the elements of a word or message
(e. g. , the bits or characters) simultaneously, each
element in a different device. Contrast with serial.

parallel processing
Same as multiprocessing.

parameter
A variable that is assigned a constant value for a
particular purpose or process; e. g., the re-order
level for a particular item in an inventory control
program, the matrix size in a generalized matrix
inversion program, the record length in a sort pro-

gram generator.

parity bit
A bit (binary digit) that is appended to an array of
bits to make the sum of all the "1'" bits in the array
either always even ("'even parity") or always odd
(""odd parity'). For example:

Even Parity Odd Parity

(=1

0
0
Data bits 0
0
1
1

O
HO R KOO K
o~OoocOocOoO
[ e T )
COHHOO KM

Parity bit

parity check
A check that tests whether the number of "1'" bits in

an array is either even ("even parity check') or odd
("'odd parity check"). Synonymous with odd-even
check. See also row parity check and longitudinal
parity check.

pass
One complete cycle of input, processing, and output
in the execution of a computer program. For example,
a ""one-pass compiler'" reads the source program,

(Contd.)

AUERBACH
®



GLOSSARY

7:001. 125

compiles it, and writes the object program without
intermediate input-output operations or human
intervention.

patch
To correct or modify a program in a rough or ex-

pedient way by adding new sections of coding.

pattern recognition
The identification of shapes, forms, configurations,
or sounds by automatic means; e. g. , optical character
recognition (OCR), machine recognition of human
speech.

peak speed
The maximum instantaneous speed which a device
is capable of achieving when no allowances are made
for factors such as start times, stop times, inter-
block gaps, etc. This is the speed usually quoted in
manufacturers' specifications, but it may differ
substantially from the device's effective speed in
typical applications.

perforated tape
Same as punched tape.

performance
The execution of the functions required of a device or
system; the degree of speed or effectiveness with
which these required functions are carried out. See
also system performance.

peripheral equipment
All of the input-output units and auxiliary storage
units of a computer system. Note: The central
processor and its associated working storage and
control units are the only parts of a computer system
which are not considered peripheral equipment.

physical characteristics
The dimensions, weight, heat dissipation, and elec-
trical power requirements of each unit of a computer
system.

physical record
Same as block; contrast with logical record. Note:
To avoid the need for distinguishing between physical
records and logical records, use of the alternative
terms 'block'" and ''record', respectively, is
recommended.

picosecond
One thousandth of a nanosecond (i.e. , 10-12 second),

abbreviated psec.

pinboard
A perforated board used to control the operation of
some automatic data processing equipment through
manual insertion of cordless pins in the appropriate
holes. See also plughoard.

pitch
The distance between corresponding points of
adjacent characters, rows, tracks, etc.; e.g., most
high-speed line printers have a character pitch (i.e.,
horizontal spacing) of 10 characters per inch and a
line pitch (i. e. , vertical spacing) of 6 or 8 lines per
inch,

PL/I (Programming Language I)
A process oriented language designed to facilitate the
preparation of computer programs to perform both
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business and scientific functions. Note: Developed
jointly by IBM and the SHARE users' organization
between 1964 and 1966, PL/I represents an attempt
to combine the best features of existing programming
languages (such as ALGOL, COBOL, and FORTRAN)
with a number of facilities not available in previous
languages. However, it has not yet been demonstrated
that an efficient compiler for the PL/I language can
be developed, and PL/1 has to date made only limited
inroads upon the popularity of other programming
languages.

plotter
A device that produces a graphical representation of a
dependent variable, as a function of one or more other
variables, by means of an automatically controlled
pen or pencil. See also XY plotter.

plugboard
A perforated board used to control the operation of
some automatic data processing equipment. The holes
in the board (called "hubs'" or ""sockets')are manually
interconnected, in a manner appropriate to the job to
be performed, by means of wires terminating in
plugs (called "patchcords'). Synonymous with control
panel (2). See also pinboard.

pocket
Same as stacker.

postmortem routine
A diagnostic routine, often a dump, that is used after
a program has failed to operate as intended.

precision
The degree of discrimination with which a quantity is
stated. For example, a three-decimal-digit numeral
permits discrimination among 1000 possible values.
Precision should be carefully distinguished from
accuracy, which is the degree of freedom from error.
For example, a 6-digit numeral is more precise than
a 4-digit numeral, but a properly computed 4-digit
result may be more accurate than an improperly
computed 6-digit result.

preset
Pertaining to a condition or variable whose value is
established prior to the initiation of a run.

presumptive address
An address that is altered through address modifica-
tion to form an effective address which is actually
used to identify an operand.

preventive maintenance
Maintenance that is carried out to keep equipment
in proper operating condition and to prevent faults
from occurring during subsequent operations Con-
trast with corrective maintenance.

printer
A machine that produces a printed record of the data
with which it is fed, usually in the form of discrete
graphic characters that can be conveniently read by
humans. See also chain printer, drum printer, line
printer, page printer.

print position
In a line printer, a position in which any one of the
members of the printer's character set can be
printed in each line. Note: Most of the current line
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printers have between 80 and 160 print positions;
i.e., they can print between 80 and 160 characters
per line.

priority
A preferential rating that specifies the relative urgency
or importance of a particular job or task. Note: In
some operating systems, the entry of a high-priority
job can cause immediate suspension of the processing
of jobs of lower priority.

privileged instruction
A computer instruction that is not available for use in
ordinary programs written by users; its use is re-
stricted to the routines of the operating system. Note:
Input-output, priority control, and storage protection
instructions are in the ''privileged" category in many
of the current computers.

problem oriented facilities
A collective term for the standard software other than
assemblers, compilers, and operating systems that is
available for a particular computer systera. Included
are utility routines (such as simulators, sort and
merge routines, report program generators, data
transcription routines, and file maintenance routines)
plus application packages and problem oriented
languages.

problem oriented language
A language whose design is oriented toward the speci-
fication of a particular class of problems, such as
numerical control of machine tools. Contrast with
process oriented language.

procedure
The course of action taken to solve a problem

procedure oriented language
Same as process oriented language

process
A system of operations designed to solve a problem
or lead to a particular result.

process control
The automatic regulation of a process (such as the
production of chemicals or the generation of power)
wherein the control is applied continuously and adjust-
ments are made to keep the values of one or more
controlled variables (such as temperature or flow
rate) constant. Contrast with numerical control.

process oriented language
A language designed to permit convenient specifica-
tion, in terms of procedural or algorithmic steps,
of data processing or computational processes.
Examples include ALGOL, COBOL, and FORTRAN.
Contrast with problem oriented language and machine
oriented language.

processor
A device or system capable of performing operations
upon data Note: The term may refer to either
hardware (see central processor) or software (an
assembler or compiler is sometimes referred to as
a '"language processor').

processor demand
Same as demand on processor.
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program
(1) A plan for solving a problem. (2) To devise a
plan for solving a problem. (3) A computer routine;
i.e., a set of instructions arranged in proper se-
quence to cause a computer to perform a particular
process. (4) To write a computer routine.

program compatibility
The characteristic that enables one computer system
to execute programs written for another computer
system and obtain identical results. See also com-
patibility. Note: Program compatibility can be
achieved through the use of two computer systems with
similar instruction repertoires and facilities; or —
between dissimilar computers — through emulators,
simulators, translators, or coding in a common

language.

program interrupt
~ See interrupt.

program library
An organized collection of tested programs, together
with sufficient documentation to permit their use by
users other than their authors.

program step
A single Instruction or operation in a program.

programmed check
A check that is carried out by a series of instructions
in a program. Contrast with automatic check.

programmer
A person who devises programs. Note: The term
"programmer" is most suitably applied to a person
who is mainly involved in formulating programs,
particularly at the level of flowchart preparation. A
person mainly involved in the definition of problems
is called an analyst, while a person mainly involved
in converting programs into coding suitable for entry
into a computer system is called a coder. In many
organizations, all three of these functions are per-
formed by 'programmers. "

programming language
An unambiguous Tanguage used to express programs
for a computer.

protected location
A location whose contents are protected against
accidental or improper alteration. See also storage
protection.

pseudocode
A programming language whose instructions are not

directly executable by a computer.

pseudo instruction
An instruction that has the same general form as a

machine instruction but is not directly executable by

a computer. Pseudo instructions are commonly used
in machine oriented languages to control the operation
of a translator. Synonymous with directive.

pulse
A sudden, significant change of short duration in the

value of some variable (most commonly the voltage
in an electrical circuit).

(Contd. )
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punch
(1) To form a hole by forcing a sharp-edged tool

through a medium and into a die. (2) A hole resulting
from a punch operation as defined in (1) above. (3)

A device used to punch holes into a medium such as
cards or paper tape. See also card punch and

keypunch.

punched card
A card of defined dimensions that can be punched with
a pattern of holes in defined positions for the purpose
of representing data. Note: The punching positions
are defined in terms of columns and rows, and dif-
ferent types of punched cards are designated according
to the number of columns they contain; e. g. , eighty-
column card, ninety-column card. -

punched tape

A tape of defined dimensions that can be punched with
a pattern of holes in defined positions for the purpose
of representing data. Note: Punched tapes in com-
mon use are made of paper, oiled paper, or polyester
plastic. Tapes are usually designated according to
the number of holes that can be punched across them;
e.g., an 8-track tape can have up to 8 code holes
(plus a smaller feed hole) punched across the width

of the tape. Synonymous with paper tape, perforated
tape. See also chad, chadless.

pushdown list
A set of items that is constructed and maintained in

such a way that the next item to be retrieved is always
the item which was most recently stored in the list;
i.e., last in, first out (LIFO). Synonymous with
stack.

pushup list
A set of items that is constructed and maintained in
such a way that the next item to be removed is always
the oldest item still in the list; i. e. , first in, first
out (FIFO).

Q

qualified name
In a programming language, a name which has been
qualified to pinpoint a specific data item. For
example, if there are two items named PRICE, one
in a master file and one in a detail file, they could
be qualified as MASTER-PRICE and DETAIL-PRICE,
or as PRICE-IN-MASTER and PRICE-IN-DETAIL.

quantity
An entity that is capable of being measured or ex-
pressed in numbers.

queueing theory

An operations research technique that is especially
useful in studying delays or line-ups at servicing
points such as tollbooths, checkout counters, and
message switching systems.

R

radix
In a number system, the quantity whose successive
integral powers are the implicit multipliers of the
sequence of digits that represents a number. For
example, in the decimal number system, the radix
is 10, and the numeral 5762 means:
(5 x 103) + (7 x 102) + (6 x 101) + (2 x 109).
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radix point
In a number system, the character (usually a dot) or
implied character that separates the integral part of a
numeral from the fractional part; e. g. , decimal point,
binary point.

random access
Pertaining to a storage device in which the access
time is not significantly affected by the location of the
data to be accessed; thus, any item of data which is
stored on-line can be accessed within a relatively
short time (usually less than one second). Synony-
mous with direct access. Contrast with serial access.

random numbers
A sequence of numbers that satisfies various statis-
tical tests which are thought to be appropriate tests
of randomness. Note: Sequences of random numbers
which closely approximate numbers obtained entirely
by chance can be generated by certain arithmetic
processes; they are useful in many types of calcula-
tions, especially those involving an element of un-
certainly, such as Monte Carlo methods.

read
To obtain data from a store or medium. See also
input.

read-after-write check
A check upon the accuracy of an output operation in
which the data recorded on the output medium is
read back and compared with the data that was
supposed to be recorded. Note: Read-after-write
checking is one of the most positive types of error
checking; it may be performed automatically, as
in most of the current magnetic tape units, or as a
separately programmed operation, as in many disc
storage units.

read-only storage.

A storage device into which data cannot be written
by the computer with which it is used. Note: In
some computers, portions of the core storage or
drum storage can be made ''read-only' by temporar-
ily effecting manual or programmed write lockouts.
Permanent read-only storage (ROS) is used in many
current computers to implement emulators and
microprogramming.

read/write head
A head used to read or write data on a storage
medium.

real-time
(1) Pertaining to the actual time during which a phy-
sical process takes place. (2) Pertaining .0 a mode
of operation in which the instants of occurrence of
certain events in the system must satisfy restric-
tions determined by the occurrence of events in
some other independent system. For example, real-
time operation is essential in computers associated
with process control systems, message switching
systems, and reservation systems.

record
A collection of related jitems of data. Note: a file,
in turn, is a collection of related records. Thus, in
payroll processing, an employee's pay rate forms
an item, all of the items relating to one employee
form a record, and the complete set of employee
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records forms a file. Synonymous with logical
record. See also fixed-length record and variable-

length record.

record gap
Same as interblock gap.

record mark
A special character used in some computers either
to limit the number of characters in a data transfer
operation or to separate blocked records on tape.

recording density
The number of useful storage cells per unit of length

or area; e. g., the number of rows (or characters)
per inch on a magnetic tape or punched tape, or the
number of bits per inch on a single track of a tape or
drum. Synonymous with packing density. Note: The
most common recording densities in current use are
10 rows per inch for punched tape and 200, 556, 800,
or 1600 rows per inch for magnetic tape.

recursive
Pertaining to a process that contains itselt as a part

of itself; e. g. , a recursive subroutine is a subroutine

that contains a call to itself.

redundancy check
A check based on the transfer of more bits or char-

acters than the minimum number required to express

the message itself, with the added bits or characters
inserted systematically for checking purposes. Note

The most common type of redundancy check is a parity

check.

re-entrant
Pertaining to a routine that can be used by two or
more independent programs at the same time. This
means that the re-entrant routine cannot modify the
contents of any of its own locations, and that any re-

quired temporary storage must be supplied along with

each program using the re-entrant routine. Note:

Re-entrant routines have two significant advantages in

multiprogramming or time-sharing environments:

(1) they conserve storage space because only one copy

of a routine needs to be present regardless of the
number of programs which are simultaneously using

it; (2) since they are never modified, they do not need

to hbe rewritten in auxiliary storage when displaced
from working storage by another program.

register

A device capable of storing a specified amount of data,

such as one word, and usually intended for some
special purpose. Note: Among the registers include
in many computers are an accumulator, index reg-
isters, instruction register, and sequence counter.

Each register may be an individual store or a reserved

location within a larger store (¢.g , a reserved core
storage location).

registration

The accuracy of positioning relative to some reference

(e. g., of the holes in a punched card or the forms in
a printer).

relative address
An address (usually contained in an instruction) that
is combined with a base address to form the absolute
address of a particular storage location.
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relative coding

Coding that uses machine instructions with relative
addresses. Contrast with absolute coding and sym-

bolic coding.

(1) The ability of a device to perform a specified
function when required, without remedial action.

(2) In quantitative terms, the probability that a de-
vice will perform to a specified standard throughout
a specified period of time or amount of usage.

relocatable coding

Coding existing in a form that permits it to be loaded
and executed in any available region of a computer's
working storage. Note: The object programs pro-
duced by most of the current assemblers and com-
pilers are in relocatable form to permit flexibility in
storage allocation.

relocate

To move a program from one region of storage to
another, adjusting all necessary address references
so that the program can be properly executed in its
new location.

reperforator (receiving perforator)

A tape punch that automatically converts coded elec-
trical signals into perforations in paper tape.

*| report file .

A file containing records which constitute a report of
the transactions and/or results of a data processing
job.

report program generator

d

A\

AUERBACH
®

A generator designed to construct programs to per-
form routine report-writing functions; e. g., to accept
input data from punched cards or magnetic tape and
produce printed reports, often with headings, sub-
totals, etc.

reproducer

A punched card machine that has two separate card

feed paths, one equipped with a sensing station and

the other with a punching station. Its basic function
is to copy data from one deck of cards into another

deck of cards in card-by-card fashion.

rerun

To make another attempt to complete a job by execut-
ing all or part of the process again with the same or
corrected inputs

rerun point

A place in a program where its execution can be re-
established after an equipment failure or some other
interruption. Note: At a rerun point, sufficient data
has been recorded to permit a restart from that point
in the event of a subsequent interruption. Thus, the
provision of rerun points at reasonable intervals can
save computer time by making it unnecessary to rerun
a program from the beginning whenever a run is
interrupted.

reset

To restore a counter, indicator, switch, or storage
location to a prescribed initial state.
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residue check
A check of numeric data or arithmetic operations in
which each number, A, is divided by the modulus,
N, and the remainder, B, accompanies A as a check
digit or digits. For example, in a modulo 4 check,
B will be either 0, 1, 2, or 3; if the remainder formed
when A is divided by 4 does not equal B, an error is
indicated. Note: The well-known arithmetic method
of "casting out nines'" is a modulo 9 check. Synony-
mous with modulo N check.

restart
To re-establish the execution of a program whose ex-
ecution has been interrupted, using the data recorded
at a rerun point.

rewind
To return a magnetic tape, punched tape, or film to
its beginning (or to some passed location).

rewrite

In a storage device of the destructive readout type, to
restore the data into the same position from which it
has just been read. Note: In most core storage
units, every read operation is automatically followed
by a rewrite operation which restores the data that
was erased from each core.

roll in
To transfer a program or segment of a program from
auxiliary storage to a computer's working storage.

roll out
To transfer a program or segment of a program from a
computer's working storage (e. g. , core storage) to
auxiliary storage (e. g., a disc file or drum), usually
to allow another program of higher priority to occupy
the same region of working storage.

round off
To delete the least significant digit or digits from a
numeral and adjust the part retained in accordance
with some rule. Note: The purpose of round-off
operations is to reduce the bias introduced when nu-
merals are truncated; e. g. , to round off the last digit
to be retained of a result, one-half of the radix is often
added to the next (less significant) digit position before
truncation.

routine
A set of instructions arranged in proper sequence to
cause a computer to perform a particular process.
Note: In this context, the term '"routine" is somewhat
more precise than the more general (and more com-
monly used) term program.

row
(1) A series of characters or other entities in a con-
tinued (usually horizontal) line. (2) One of several
divisions running parallel to the longer edges of a
punched card; e.g. , one of the 12 rows of 80 punch
positions in a standard 80-column card. (3) One of
several divisions running perpendicular to the edges
of a punched tape or magnetic tape; usually, each
tape row holds one character and constitutes the
number of bits read or recorded simultaneously. A
tape row is sometimes called a "frame. "

row binary

Pertaining to a method for representing binary data on
punched cards in which adjacent positions in a card
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row correspond to adjacent bits of data. For example,
each row of an 80-column card may be used to re-
present the 80 bits of two consecutive 40-bit words
Contrast with column binary.

row parity check
A parity check performed on the bits in each row of

magnetic tape or punched tape. Synonymous with
lateral parity check.

run

" A performance of a specific process by a computer on
a given set of data; i. e., the execution of one routine
or of several routines which are linked to form one
operating unit, during which little or no human inter-
vention is required.

S

scale
To multiply a quantity by a factor in order to bring its
range within the limits prescribed for the equipment
or method being used. See also normalize.

scale factor
A number used as a multiplier to scale one or more
quantities so that they will fall within a prescribed
range of values. For example, to scale the values
96, 43.2, -9, and -75. 6 to fall between + 1 and -1, a
scale factor of 1/100 could be used, resulting in the
scaled values 0. 96, 0.432, -0.09, and -0. 756,
respectively.

scan
To examine sequentially, part by part.

scanner
A device that automatically samples a physical con-
dition or the state of a process and transfers the data
obtained to a recorder or control device. See also
optical scanner.

scatter-read
Pertaining to an input operation in which the data that
is read is stored in a number of specified, noncon-
tiguous regions of internal storage rather than in a
series of consecutive locations. See also gather-
write.

scheduler
A routine, usually part of an operating system, that
controls the scheduling of jobs and allocation of the
physical facilities of a computer system.

SDA (Source Data Automation)

The capture, in machine-readable form, ot data de-
scribing events or transactions at the time and place
where each event or transaction occurs. Note: SDA
can greatly improve the overall efficiency of data
processing operations by reducing the need for man-
ual data transcription operations and decreasing the
incidence of errors. See also IDP.

search
To examine a set of items in order to locate those
(if any) that have a desired property. See also binary
search.

secondary storage

Same as auxiliary storage.
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seek
(1) To look for data, making use of known information
regarding its location (especially by moving the
access mechanism of a random access storage device
so that a read/write head is positioned over the track
where the desired data is located). (2) Loosely,
same as search.

segment
One of the parts into which a program is divided by
a segmentation process. See also overlay.

segment mark
A special character written on magnetic tape to
separate one section of a tape file from another.

segmentation

The division of a program into parts so that each
part can be stored within a computer's working stor-
age and contains the necessary linkages to other
parts. Each part thus formed is called a segment.
Note: Segmentation makes it possible to execute pro-
grams which exceed the capacity of a computer's
working storage; it is performed automatically by
some compilers.

selective dump
A dump of the contents of a set of storage locations
specified by the user; e.g. , of the storage locations
occupied by a particular program and/or its data.

selector channel
A term used in certain computer systems for an
input-output channel that can transfer data to or
from only one peripheral device at a time. Contrast
with multiplexor channel.

self-adapting
Pertaining to the ability of a system to change its per-
formance characteristics in response to its environ-
ment,

self-checking code
Same as error detecting code.

self-checking number
A numeral that contains redundant information (such as
an appended check digit) which permits the numeral to
be checked for accuracy after it has been transferred
from one medium or device to another (e.g., by means
of a residue check).

semantics
The relationships between symbols and their meanings;
i.e., the study of the meanings jointly assigned to the
constructions in a language by its users, by other
statements in the language, or by the context. Con-
trast with syntax.

semiconductor
A solid whose electrical conductivity lies between the
high conductivities of metals and the low conductivities
of insulators. Note: Transistors and crystal diodes
are semiconductor circuit elements which are used in
many computers.

sense
(1) To read punched holes or other marks. (2) To
determine the condition or setting of some element
of hardware, especially a manually-set switch (i.e. ,
a ""sense switch").
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sentinel
Same as flag.

sequence .
To arrange items so that they are in the order defined
by some criterion of their keys. Note: Often the
keys are groups of numbers or letters, and the items
are arranged so that the keys of successive items are
in numerical or alphabetical order.

sequence counter

A register from whose contents the address of the
next instruction is derived. Synonymous with control
counter and instruction counter. Note: In computers
that use sequential control, the sequence counter
arranges for successive instructions to be accessed
from successive storage locations, except when a jump
or other special instruction is encountered.

sequential control
A method of computer operation that permits instruc-
tions to be stored in the sequence in which they are
normally executed. Note: This is the method of
operation employed in most of the current digital
computers; exceptions are the computers that use
one-plus-one addressing, in which one of the addresses
in each instruction specifies the location of the next
instruction to be executed.

sequential processing
Same as batch processing.

serial
Dealing with the elements of a word or message
(e.g. , the bits or characters) one after another, in
the same device. Contrast with parallel.

serial access
Pertaining to a storage device in which there is a
sequential relationship between the access times to
successive locations, as in the case of magnetic
tape. Contrast with random access.

service routine
Same as utility routine

set-up time
The time between computer runs or other machine
operations that is devoted to such tasks as changing
reels of tape and moving cards, forms, and other
supplies to and from the equipment.

sexadecimal
Same as hexadecimal

shift
To move all the bits, digits, or characters of a word
a specified number of positions toward either the
left or right. Note: An "arithmetic shift" corres-
ponds to multiplication or division by an integral
power of the radix; usually the sign is given special
treatment, and round-off may be performed. In a
"logical shift'" all digit positions are treated alike;
digits shifted beyond the end of the word or register
may be lost, or (in a "cyclic shift") they may be
returned to the other end of the word or register in
circular fashion.

shift register
A register in which shift operations can be performed.

(Contd.)
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sign
A character that indicates whether a number is posi-
tive or negative. Note: In many computers that use
binary representation, the left-most bit of each word
serves as the sign of the word. In decimal computers,
the sign may be represented by the left-most digit
of each field or by a particular zone bit configuration.

signal
An event or phenomenon that conveys data from one
point to another; it can be initiated and controlled
at the source and recognized at one or more destina-
tions (e.g., an electrical impulse).

significant digit
A digit that contributes to the accuracy or precision of
a numeral.
Example 1: If the last two digits are considered
inaccurate or irrelevant, the representation 73524
may be replaced with 73500 to three significant digits.
Example 2: In a system where all numbers are
carried to only two significant digits, the product of
12 and 0. 12 is 1. 4.

simplex
Pertaining to a communications link that is capable of
transmitting data in only one direction. Contrast
with full duplex and half-duplex.

simulate
To represent certain features of the behavior or
functioning of one system by means of actions of
another; e. g., to represent one computer by another,
or to represent physical phenomena by the actions
of a computer.

simulator
A device or computer program designed to simulate
the behavior or functioning of a system.

simultaneity
The capability of a computer system to perform multi-

ple operations (input-output and/or internal process-
ing) during the same period of time Note: Simul-
taneity is usually provided through the use of multiple
input-output channels and automatic multiplexing of
the data transfers between the various channels and
the computer's working storage. The degree of
simultaneity is a vital factor in determining a com-
puter system's overall effectiveness in many applica-
tions.

simultaneous operations
Operations which can take place during the same
period of time in a computer system (e.g., one input
or output operation on each input-output channel plus
execution of instructions in the central processor).

single-step
Pertaining to a mode of computer operation, usually
used for test purposes, in which each program step
is performed in response to a single manual opera-
tion, such as depression of a particular console
button.

skeletal coding
Sets of instructions in which certain addresses and
other parts are left unspecified. Note: Skeletal
coding often serves as the framework for programs
produced by a generator.
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skew
The angular displacement of an individual printed
character, a group of characters, a magnetic tape
row, or other data from its intended or ideal place-
ment.

skip
(1) To move paper in a printer, without printing,
through a distance greater than the normal line
spacing, usually at a higher speed than in a single-
line advance. Synonymous with slew. (2) In a card
punch, to pass rapidly over fields in which no punching
is required. (3) To ignore one or more instructions
in a sequence of instructions.

slew
Same as skip (1).

snapshot
A dynamic dump of the contents of specified storage

locations and/or registers that is performed at
specified points or times during the running of a
program,

software
The collection of programs and routines associated
with a computer (such as assemblers, compilers,
utility routines, and operating systems) which facili-
tate the programming and operation of the computer.
Contrast with hardware.

solid state
Pertaining to electronic components whose opera-
tion depends on the control of electric or magnetic
phenomena in solids; e¢. g. , transistors, crystal
diodes, ferrite cores.

sort

" To arrange items in sequence or segregate them into
groups according to some criterion of their keys or
some definite rules. Note: Often the keys are
groups of numbers or letters (e.g., account numbers
or employee names), and the sorting operation
involves arranging the items so that the keys of suc-
cessive items are in numerical or alphabetical se-
quence. Sorting is one of the most common data
processing operations; it may be performed manually,
by a punched card sorter, or by a computer system
for which a "sort routine' is available.

sorter
(1) A person, device or computer routine that sorts.
(2) A machine that has sensing facilities and several
stackers or pockets. According to the data sensed
from a document (e. g. , a punched card or MICR-
encoded check), the document is routed to a particu-
lar stacker or pocket. Thus, a sorting operation can
be accomplished in one or more passes of the docu-
ments through the machine.

source data automation
See SDA.

source document
A document from which data is extracted;e.g., a
document that contains typed or handwritten data to
be keypunched.

source language
A language that is an input to a translation process.

Contrast with object language.
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source program

A program written in a source language (e.g., a
program written in COBOL, FORTRAN, or symbolic

coding for input to a compiler or assembler).

special character

A character that is neither a letter nor a digit; it
may be a punctuation mark (e.g., comma) or a
character that causes a particular operation to be
performed (e. g., carriage return).

special-purpose computer
A computer designed to solve a restricted class of
problems; e.g., a computer designed specifically for
use in a specialized application such as process con-
trol, message switching, or missile guidance. Con-
trast with general-purpose computer.

sprocket holes

Holes punched in a paper tape or in one or both
longitudinal margins of a continuous form to facili-
tate feeding of the tape or form.

stack
(1) A group of heads which are used together to read,
record, or erase one band at a time. (2) Same as
pushdown list.

stacker
A part of a machine where punched cards or other
documents are deposited after passing through the
machine. Synonymous with pocket. Note: Some

machines, such as collators and sorters, are equipped

with multiple stackers. Frequently, documents con-
taining detected errors can be routed to a separate
"reject stacker. "

start time
The time that elapses between the issuance of an
instruction to read or write on tape and the initiation
of the transfer of data to or from the tape. Also
called "acceleration time. "

statement
In computer programming, a meaningful expression

or generalized instruction in a programming language.

step
(1) One operation in a computer routine. (2) To
cause a computer to execute one operation; see also
single-step.

stop time
The time that elapses between the completion of
reading or writing of data on tape and the time when
the tape stops moving. Also called "deceleration
time. "

storage
(1) The retention of data for subsequent reference.

(2) Loosely, synonymous with store: a device into
which data can be inserted and retained, and from
which the data can be obtained at a later time. Note:

Various types of storage are used in current computer

systems; see, for example, core storage, disc stor-
age, drum storage, read-only storage. See also
external storage and internal storage.

storage allocation

The assignment of specific programs, program seg-
ments, and/or blocks of data to specific portions of a
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computer's storage. See also allocation and dynamic

relocation.

storage capacity

The amount of data that can be contained in a storage
device, usually expressed in words or characters.

storage cell
An elementary unit of storage, capable of holding one
bit, one character, or one word.

storage dump
Same as dump.

storage protection
Prevention of unauthorized writing in and/or reading
from all or part of a storage device. This may be
achieved by manually-set switches or by automatic
hardware facilities, usually in connection with an
operating system. Note: Effective storage protec-
tion is a vital element in multiprogramming and time-
sharing systems to ensure privacy and prevent con-
currently operating programs from interfering with
one another. .

store
(1) A device into which data can be inserted and re-
tained, and from which the data can be obtained at a
later time. (2) To insert or retain data in a storage
device.

stored-program computer
A computer that, under control of instructions held in
an internal store, can synthesize, alter, and store
instructions as if they were data and can subsequently
execute these new instructions. Thus, a stored-
program computer is capable of modifying its own
programs — a feature that permits great flexibility and
responsiveness to changing problem conditions.

straight-line coding

A\

Coding in which the use of loops and/or closed sub-
routines is avoided by repetition of parts of the
coding when required.

string

(1) A connected sequence of entities such as characters,
bits, or items. (2) In sorting, a set of records which is
in ascending (or descending) sequence according to a
key contained in each record.

stroke
In character recognition, a straight line or arc that
forms part of a graphic character.

subprogram
A part of a larger program; usually, the subprogram
can be converted into machine language independently
of the remainder of the program.

subroutine
A routine that can be part of another routine. See also
closed subroutine and open subroutine. Note: A great

deal of coding effort can be saved through judicious
use of subroutines to handle tasks which are encoun-
tered repetitively. Examples include the control of
input-output operations, the evaluation of mathematical
functions, and the handling of checking and error
recovery procedures.

(Contd.)
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summary punch
A card punch which is directly connected to and con-
trolled by a tabulator, and which punches certaindata

processed by the tabulator.

summation check
A check in which the sum of a group of digits is
formed, usually without regard to overflow, and the
result is compared with a previously-computed value
called the '"check sum. "

supervisory routine
Same as executive routine.

suppression ’
In a printing operation, the elimination (i.e., non-
printing) of certain characters or groups of char-
acters. Note: Suppression may be either program-
med or performed by automatic hardware facilities.
See also zero suppression.

switch
(1) In a program, an instruction or parameter that
causes selection of one of two or more alternative
paths (i.e. , sequences of instructions). The selec-
tion, once made, persists until it is altered. (2)
In hardware, a device that can be placed in one of two
or more distinct settings by a human operator or an
instruction; see also indicator.

symbol
A character, group of characters, or ideograph that
serves as a representation of something else by rea-
son of relationship, association, or convention,

symbolic address
An address expressed in symbols convenient to the
programmer, which must be traunslated into an
absolute address (usually by an assembler) before it
can be interpreted by a computer. For example, the
storage location that holds an employee's gross pay
might be assigned the symbolic address GPAY.

symbolic coding

Coding that uses machine instructions with symbolic

system

A set or arrangement of entities that forms, or is
considered as, an organized whole. Note: This term
is a very general one that is applied to both hardware
and software entities; therefore, it must be carefully
qualified to be meaningful (e. g. , computer system,
management information system, number system,
operating system).

system configuration
(1) Same as configuration. (2) The rules for inter-
connecting the available equipment units which col-
lectively define the range of possible configurations
for a particular computer system.

system analysis

The examination of an activity, procedure, method,
technique or business to determine what needs to be
done and how it can best be accomplished.

T

table
A collection of data, each item of which is directly and
uniquely identifiable by means of one or more arguments.
The arguments may be listed explicitly or implied by
the positions of the entries in the table.

table look-up
A procedure for using a known value (the argument)
to locate an unknown value in a table. Note: Special
instruction for table look-up operations are provided
in some computers; in others, the procedure must be
programmed.

tabulate
(1) To arrange data in the form of a table. (2) In
punched card equipment, to print totals, differences,
or like data on the general basis of one line of print
per group of input cards.

tabulating equipment
The data processing machines that use punched cards
and are predominantly electromechanical, such as
tabulators, collators, gang punches, interpreters,
reproducers, and sorters. Note: The name 'tabulat-

addresses. Contrast with absolute coding and relative
coding. Note: The input to most assemblers is ex-

pressed in symbolic coding. Mnemonic operation
codes are usually employed along with the symbolic
addresses to further simplify the coding process.

For example, a two-address instruction that subtracts
an employee's taxes from his gross pay might be
written SUB TAX GPAY.

synchronization check
A check that determines whether a particular event
or condition occurred at the proper instant; e.g.,
whether the print hammers in a drum printer were
activated at the instants when the appropriate char-
acter slugs on the drum were in the proper position.

synchronous computer
A computer in which each operation starts as a result
of a signal generated by a clock. Contrast with
asynchronous computer.

syntax
In a language, the rules for the formation of permis-

sible constructions (e.g. , sentences, expressions)
without regard to their meanings. Contrast with
semantics.
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ing equipment' resulted from the fact that the main
function of these machines for many years prior to
the introduction of electronic computers was to pro-
duce tabulations of information by sorting, listing,
selecting, and totaling data on punched cards.

tabulator
A machine that reads data from external storage
media, such as punched cards or tape, and automat-
ically produces lists, tables, or totals, usually on
continuous forms. Synonymous with accounting
machine (but '"tabulator' is the preferred term
because "accounting machine' has another, different
meaning).

tag

" One or more characters attached to a particular item
or record and used to identify that item or record.
Note: The tag can be removed from the item or
record by a simple operation, but it then loses its
significance. Contrast with key.

tape transport

A mechanism that moves tape past one or more heads
in a controlled manner, as in a magnetic tape unit.
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tape unit
A device containing a tape transport, reading and
writing heads, and associated controls.

target computer
The computer configuration on which a particular

object program is to be executed.

task
(1) A logical part of a problem. (2) In some operating
systems, a unit of work for the central processor.

telecommunications
The transmission of signals over long distances, such
as by radio or telegraph. See also data communica-
tions.

Teleprocessing

A trademark for IBM's line of data communications
equipment.

temporary storage
Storage locations used by a program to store inter-
mediate results which are generated and must be tem-
porarily retained.

terminal
A point or device in a system or communications net-
work at which data can either enter or leave.

test routine
A routine designed to show whether or not a computer
is operating properly.

thin film
A layer of magnetic material, usually less than one
millionth of an inch in thickness and deposited by a
vacuum process on some'' substrate' such as a flat
plate or wire. Note: Magnetic thin films are being
used for both storage and logic elements.

three-address
Pertaining to an address format in which each instruc-
tion contains three address parts. Thus, a single
three-address instruction can cause the contents of
two storage locations to be added and the result stored
in a third location.

throughput
The total amount of useful work performed by a data
processing system during a given period of time.

time-sharing
(1) The use of a given device by a number of other
devices, programs, or human users, one at a time and
in rapid succession. (2) A technique or system for
furnishing computing services to multiple users simul-
taneously, while providing rapid responses to each of
the users. Note: Time-sharing computer systems
usually employ multiprogramming and/or multipro-
cessing techniques, and they are often capable of
serving users at remote locations via a data communi-
cations network.

trace routine
A diagnostic routine designed to check or demonstrate
the operation of a program; its output usually includes
some or all of the instructions in the program being
checked and the immediate results of those instructions,

arranged in the sequence in which the instructions are
executed.
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track
That part of a data storage medium that is influenced
by (or influences) one head; e. g. , the ring-shaped
portion of the surface of a drum associated with one
nonmovable head, or one of several divisions (most
commonly 7 or 9) running parallel to the edges of a
magnetic tape.

track parity check

Same as longitudinal parity check.

trailer record
A record that follows another record or group of
records and contains pertinent data related to that
record or group of records.

transaction code
One or more characters that form part of a record
and signify the type of transaction represented by
the record (e.g., in inventory control, the types of
transactions would include deliveries to stock, dis-
bursements from stock, orders, etc.)

transaction file
Same as detail file.

transcribe
To convert data from one medium to another without
altering its information content; i.e. , to perform a
data transcription operation.

transfer
See conditional transfer, unconditional transfer, data
transfer.

transfer load size

A\

The quantity of data that can be transferred in a
single read or write operation.

transfer time
The time required to effect the actual movement of
data from source to destination in a data transfer
operation. See also access time.

transistor
An electronic device that uses semiconductor pro-
perties to control the flow of currents.

translate
(1) To transform statements from one language
(the source language) to another (the object language)
without significantly changing the meaning or infor-
mation content, as in an assembler or compiler.
(2) To convert data from one code to another.

translator
A device or computer program that performs trans-
lations from one language or code to another; e.g.,
an assembler or compiler.

transliterate
To convert the characters of one character set to the
corresponding characters of another character set
with which they are, for the most part, in one-to-
one correspondence.

transmit
To send data from one device or location to another.

(Contd.)
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trap
An unprogrammed jump to a preset location, activ-
ated automatically upon the occurrence of a particular
condition (e. g., upon an attempt to execute an instruc-
tion that is not in the computer's instruction reper-
toire). The location from which the jump occurred is
recorded, so that normal execution of the program
can be resumed after the condition that activated
the trap has been dealt with.

troubleshoot
Same as debug.

truncate
To omit terms of an expression, digits of a numeral,
or symbols of a string after a certain point. For
example, the numeral 123. 45678, truncated to five
digits, would become 123.45. See also round off.

trunk
Same as bus.

Turing machine
A mathematical model of a device that can change its

internal state and can read from, write on, and
move a potentially infinite tape, all in accordance
with its present state, thereby constituting a model
for computer-like behavior.

turnaround time
The time required to reverse the direction of trans-
mission in a half-duplex communications channel.

two-address
Pertaining to an address format in which each instruc-
tion contains two address parts, both of which nor-
mally specify the locations of operands. Contrast

with one-plus-one.

two-out-of-five code
A code in which each decimal digit is represented by
a group of five bits of which two are ones and three
are zeros (or vice versa).

type font

See font.

U

unconditional transfer
An instruction that always causes a jump (i.e., a
departure from the normal sequence of executing
instructions). Contrast with conditional transfer.

underflow
In an arithmetic operation (especially of the floating-
point type), the generation of a nonzero result that is
smaller than the smallest nonzero quantity that can be
represented in the register or storage location which
is to receive the result.

underpunch

A punch in one of the nine lower rows (rows 1 through
9) of an 80-column, 12-row punched card. Contrast

with zone punch.

unit record
(1) A record that is similar in form and content to
other records but is physically separate; e. g., a
record on a punched card. (2) Pertaining to equip-
ment or techniques for dealing with unit records as
described in (1), especially to punched card equipment.
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unpack
To separate short units of data that have previously

been packed; i. e., to reverse a packing operation.

update
To incorporate into a master file the changes required
to reflect recent transactions or other events.

uptime
The period of time during which a computer or other
equipment is available for productive use, in that it has
the power turned on, is not undergoing maintenance
work, and is known or believed to be operating cor-
rectly. Synonymous with available time. Contrast
with downtime. -

user

" A person, department, or organization that utilizes the
facilities of a data processing system, either directly
(in an open shop) or in connection with the services of
a staff of data processing specialists.

utility routine
A standard routine used to assist in the operation of a
computer by performing some frequently-required
process such as sorting, merging, report program
generation, data transcription, file maintenance, etc.
Synonymous with service routine. Note: Utility
routines are important components of the software
supplied by the manufacturers of most computers.

\")
validity check

(1) In hardware, a check that determines whether or not
a particular character is a legitimate member of the
permissible character set. (2) In programming, a
check that determines whether or not the value of a
particular data item falls within the permissible

limits (e.g., a man cannot work 800 hours in a

month, and no month can have a day 32).

variable
A quantity that can assume any of a given set of
values. Contrast with constant.

variable address
An address that is subject to alteration through some
form of address modification.

variable-length record
A record that may contain a variable number of char-
acters. Contrast with fixed-length record. Note: In
many cases where the equipment would permit the
use of variable-length records, the records are
nonetheless held to a fixed length to facilitate both
programming and processing.

variable word-length
Pertaining to a machine word or operand that may con-
sist of a variable number of bits or characters. Con-
trast with fixed word-length. Note: Many business-
oriented computers are of the variable word-length
type for efficient processing of items and records of
varying sizes.

verifier
A machine used to verify the accuracy of a data trans-
cription operation. Note: The most commonly used
type of verifier checks the accuracy of keypunch
operations through manual rekeying of the same data
and comparison with the data punched in the cards.
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verify
To determine whether a data transcription or data
transfer operation has been accomplished accurately.

virtual address
An address in a machine instruction that refers to a
particular page which may be located in any region of
the computer's working storage; thus, every time the
instruction is executed, the virtual address must be
translated to the proper absolute address, usually
through the use of an associative memory and/or a
page directory. Note: Virtual addresses are used
in many time-sharing computer systems.

virtual storage
_ Storage that can be directly addressed by the machine

working storage
The storage locations in a computer that can be

accessed directly for instructions and/or operands
used in arithmetic and logical operations; thus, those
locations that can be designated by the addresses in
arithmetic and logical instructions. Synonymous with
main storage. Contrast with auxiliary storage.

write
To record data in a store or medium. See also output.

X

X-punch

instructions of a computer, but which may not actually
be installed in a particular configuration; i.e., the
storage that can be addressed by virtual addresses.

vocabulary
The total set of words available for use in a language

or in a device such as a voice response unit.

voice response unit
A device that accepts digitally-coded input (usually
from a computer) and converts it into machine-
generated human-voice messages which can be trans-
mitted over telephone lines. Usually the human-voice
messages are replies to digital inquires entered via
pushbutton telephones. Synonymous with audio
respopse unit.

volatile storage
A storage device whose contents may be lost or altered
when its power supply is switched off or otherwise
disconnected. Note: There are different degrees of
storage volatility. In some stores, the data will not
be lost if the power is turned off in the normal way, but
may be lost if there is a power failure.

w

waiting time
The time interval between the instant when a computer
or control unit calls for a transfer of data to or from
a storage device and the instant when the actual move-
ment of data can begin; e. g., the time required to
reposition moveable read/write heads, to transport
a magnetic card to a read/write station, and/or to
wait for a specific item on a drum to pass under a
read/write head. Synonymous with latency. See
also access time.

word
A group of bits or characters treated as a unit and
capable of being stored in one storage cell. Note:
Within a word, each location that may be occupied by
a bit or character is called a "position. "

word length

The number of bits or characters in a word.

word mark
A symbol (e.g., a special character or a single bit)
used in some variable word-length computers to
indicate the beginning or end of a word or jtem.

word time
The time interval between the appearance or occur-
rence of corresponding parts of successive words,
especially in storage devices that provide gerial
access to the stored data.

A punch in the X row (or 11 row) of an 80-column
punched card, often used to indicate a negative number
or for control or selection purposes.

xerography
A copying or printing process that involves the photo-
electric discharge of an electrostatically-charged
plate. .

XY plotter
A device that plots coordinate points (i. e., the re-
lationships between two variables) by means of an
automatically controlled pen or pencil or by a non-
impact printing technique. Note: The input data
to an XY plotter may come from a directly-connected
computer or from punched cards, magnetic tape, etc. ,
prepared by a computer.

Y

Y-punch
A punch in the Y row (or 12 row) of an 80-column
punched card, often used to indicate a positive
number or for control or selection purposes.

yoke

Several stacks of heads which are rigidly connected
to one another and move in unison whenever one of the
stacks is to read or record data in a particular band
of a storage device.

Y4

zero compression
A technique for reducing the number of locations
required to hold a record by eliminating the storage
of nonsignificant zeros.

Zero suppression
The suppression (i. e. , elimination) of nonsignificant
zeros in a numeral, usually before or during a print-
ing operation. For example, the numeral 0006304,
with zero suppression, would be printed as 6304.

zone bit
(1) One of the two leftmost bits in a widely-used code
that uses six bits to represent each character. (2) A
bit in one of a group of bit positions used to indicate
a specific class of items; e. g. , digits, letters, special
characters.

zone punch
A punch in one of the three upper rows (row 0, X, or

Y) of an 80-column, 12-row punched card. Contrast
with underpunch.

o A\
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IBM 360, Model 44 11:210. 119 11:220.115 11:230.110 11:240.111 11:400. 1038
IBM 360, Model 67 11:210. 119 11:220.115 11:230. 109 11:240.110 -
IBM 1400 Series 11:210. 120 11:220,117 11:230. 111 11:240.112 11:400, 108
IBM 1620 11:210. 121 11:220.118 11:230.112 11:240.114 -
IBM 7010 11:210. 122 11:220.118 11:230.113 11:240.114 11:400.110
IBM 7040/7044 11:210.122 11:220.118 11:230.113 11:240.114 11:400.110
IBM 7070/7072/7074 11:210.123 11:220,119 11:230.113 11:240.115 11:400, 110
IBM 7080 11:210. 124 11:220.119 11:230. 114 11:240.115 11:400.110
IBM 7090/7094 11:210. 124 11:220,119 11:230.114 11:240.115 11:400,110
NCR Century Series 11:210. 125 11:220.120 11:230. 114 11:240.116 -
NCR 315 Series 11:210.126 11:220.120 11:230. 115 11:240.116 11:400.110
RCA Spectra 70 11:210. 127 11:220,121 11:230. 116 11:240.117 11:400, 110
RCA 301/3301 11:210. 128 11:220.122 11:230. 116 11:240.117 11:400.112
UNIVAC III 11:210.129 11:220.122 11:230. 117 11:240.118 11:400. 112
UNIVAC SS 80/90 11:210. 129 11:220.123 11:230. 117 11:240.118 -
UNIVAC 418 11:210.129 11:220. 124 11:230, 117 11:240.119 11:400,112
UNIVAC 490 Series 11:210. 130 11:220.125 11:230.118 11:240.119 11:400, 112
UNIVAC 1004 11:210,131 11:220.126 11:230.118 11:240,120 11:400.112
UNIVAC 1050 11:210.131 11:220,126 11:230.119 11:240.120 11:400. 112
UNIVAC 1107 11:210.131 11:220. 126 11:230. 119 11:240.120 -
UNIVAC 1108 11:210, 132 11:220. 127 11:230.119 11:240.121 11:400, 112
UNIVAC 9200/9300 11:210. 132 11:220, 128 11:230.120 11:240.121 11:400. 112
UNIVAC 9400 11:210. 132 11:220.128 11:230.120 11:240.121 -
France
Bull-GE Gamma 10 11:510. 102 11:520.102 11:530.102 11:540.102 -
General Electric GE-55 11:510.103 11:520.102 11:530. 102 11:540.102 -
Japan
Hitach1 HITAC 3010 11:510.104 11:520.104 11:530, 104 - -
Hitachi HITAC 8000 Series 11:510.103 11:520.103 11:530.103 11:540.103 -
Nippon NEAC-Series 2200 11:510.105 11:520.105 11:530. 104 11:540.104 -
Netherlands
Philips P1000 Series 11:510.102 11:520.102 11:530. 102 11:540.105 -
United Kingdom
ICL System 4 11:510. 107 11:520. 107 11:530. 106 11:540.105 -
ICL 1900 Series 11:510. 108 11:520. 109 11:530.107 11:540. 106 -
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CONFIGURATION RENTALS COMPARISON CHARTS
INTRODUCTION

The charts on the following pages show the sin-
gle-shift monthly rental prices for nearly 100
U. S. -manufactured digital computer systems
arranged in various standardized equipment
configurations, These charts, organized in
alphabetical order by manufacturer, enable
you to make direct, meaningful comparisons

of the costs of competitive systems with sim-
ilar capabilities., Furthermore, the standard
equipment configurations form a meaningful

basis for accurate comparisons of the overall
performance of computer systems, as pre-
sented in the System Performance Comparison
Charts.

Table I summarizes the nominal specifications
for each of the 13 standard equipment con-
figurations. Each configuration is identified
by a Roman numeral and a brief title that
describes its size and orientation.

o o o o
CONFIGURATION £ £ £ 8 b3 2 3
NAMES g g g 1 E B & 2 2 £
| & 2l 2 : £3 H £% £ :
@ @ @ 0oe L Ye | 4% i b4 Dpe &
2 @ @ 2 Qa & a < & S © W E w9 2
Q 2 2a £ S o SE 2 5 £ 5 b0 ol ¥4
£ £ £ 8| 4 @8 | g2 | f@ | g2 §2 28 83 a2
3 o = T8 Xa @ g E [ & Lo
0 2| & i< | & 52 | 2& | 2% | 8 &% & 8 §2
& g 2 Z8 é ZE 2% P S e B¢ 2g ZE
= = &g < )
TS| § |3 | FF|CE | &8 g g2 £ it
& ¢
S < s S8 |8 Q2 | 4 | &8 | 24 S & Q& & S&
I I m IR 1\ IVR v VI VIIA VIIB VINA VIIIB VAIIR
NOMINAL 1
SPECIFICATIONS Main | sat, ) Main | sat, @
WORKING (CORE) STORAGE
One-address instructions 1,000 1,000 2,000 2,000 4,000 4,000 2,000 8, 000 12,000 8,000 500 24,000 16,000 1,000 24,000
(or equivalent) plus
Characters (or bytes) of 4,000 4,000 8,000 8,000 16,000 16,000 8,000 32,000 48,000 32,000 2,000 96,000 64,000 4,000 96,000
data
RANDOM ACCESS STORAGE
Millions of characters 0 0 0 5 0 20 20 0 0 0 0 0 0 0 100
MAGNETIC TAPE
Simultaneous transfers
while computing - 0 1 1 2 2 1 1 2 2 0 5 4 1 4
Umts 0 4 6 0 or 1* 12 4 6 6 10 8 2 20 16 4 4
Nominal speed, char/sec, - 15,000 30,000 30,000 60,000 60, 000 30,000 30,000 60,000 60,000 30,000 120,000 120,000 | 60,000 120,000
PRINTER
Nominal speed, lines/min. 1,000 500 500 500 1,000 1,000 500 500 500 - 500 1,000 - 1,000 1,000
CARD READER
Nominal speed, cards/min. | 1,000 500 500 500 1,000 1,000 500 500 500 100 500 1,000 100 1,000 1,000
CARD PUNCH
Nominal speed, cards/min, 200 100 100 100 200 200 100 100 100 - 100 200 == 200 200
OTHER FEATURES
Simultaneous transfers
(other than magnetic tape) 1 0 1 1 2 2 1 1 2 0 0 3 0 2 4
Floating-point arithmetic No No No No No No No Yes Yes Yes No Yes Yes No Yes
Index registers 1 No 3 1 10 10 3 3 6 6 0 10 10 3 10
Console typewriter No No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes No Yes

*No tape unit 1s required if the random access storage uses interchangeable cartridges (e.g., Disk Packs),
Mvsateltite” computer equipped to perform card-to-tape and tape-to-printer data transcriptions.

The storage capacities and input-output speeds
specified in Table I are nominal ones. They
have been carefully chosen to result in bal-
anced equipment configurations that will per-
form effectively in applications of the types
indicated by their titles. In general, the equip-
ment available for use in a particular computer
system will not exactly match our nominal
specifications, Therefore, in evaluating the
price and performance of a particular com-
puter arranged in a particular standard con-
figuration, our analysts select, from among
the available storage capacities and peripheral

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.

devices, those whose characteristics most
closely conform to the nominal specifications
in Table I. (For example, if a manufacturer
offered three card reader models, rated at
200, 600, and 1200 cards per minute, the 600-
card-per-minute model would be chosen for
Configuration III, which calls for a nominal
card reader speed of 500 cards per minute.)

As you can see, the 13 standard configurations
cover a wide range of storage capacities, input-
output facilities, and computational features.

It would be unrealistic, and often impossible,
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to evaluate the rental prices of every computer
system in all of these configurations. Instead
each, system is evaluated in those configura-
tions (usually from three to six) that represent
the sizes and types of applications for which it
is best suited.

As Table I indicates, large-scale Configura-
tions VII and VIII may be arranged in either
an "Integrated" version (VIIA or VIIIA), which
includes on-line card reading and printing
equipment, or in a "Paired" version (VIIB or
VIIIB), in which the magnetic tape-oriented
main computer is supported by a small
"satellite" computer equipped to perform
card-to-tape and tape-to-printer data tran-
scriptions,

Standard Configurations IIIR, IVR, and VIIIR
are equipped with varying amounts of on-line
random access storage (disc files, drums,
etc.). Thus, they are oriented toward real-
time applications in which large files must be
stored on-line so that their contents are
readily accessible at all times, Where there

are two or more random access devices that
could satisfy the specified capacity require-
ments, our choice is based upon considera-
tions of economy, system throughput, soft-
ware support, and reliability, Therefore, disc
files will normally be chosen in preference to
drums (which are relatively expensive) or
magnetic strip devices (which tend to be rela-
tively slow and of lower reliability).

You'll find the Configuration Rental charts
particularly useful when you need to know
which computers fall into a particular price
range. All of the prices in any one column are
the rental prices of systems which include —
as nearly as possible — the same storage
capacity, input-output facilities, and optional
features, Keep in mind, however, that com-
parisons based solely on considerations of
configuration and cost overlook the vital mat-
ter of performance — and the overall perform-
ance of similarly-priced computer systems
can vary significantly, as shown in the System
Performance Comparison Charts,

A

AUERBACH
®



SYSTEM CONFIGURATION RENTAL 11:010.103
CONFIGURATION RENTALS, DOLLARS PER MONTH
g | 2 3 2
[} Q o o g
& g & |8 | 8| & |5
) m g £ & & Eo| g
[0} 0 g 7} 31 \m S > — % — — % — 3 [a=}
S % ol 8 il 2Q 3 g S g 8 g S8l o
e Q S 8 o & Q =8 ot o 8 g b ot SE
System E |5 | 8 | 8% 2 | 5|45 %% | 52| £49| 58| 58 &3
Identity g | 2 E R A ae | ga@ | 22 | 88 | 38| 85| SE| L2
12 A I a® | AZ <@ o | o | o | ol | B*®
# | 28| gg| oy BE| Pz |gH |gs | F2| 8| B&| fg| &a
< 3 <8 S ol =3 = <8 < s =8 =8 =8 [ 0
B ISR = = gl &4 2 8 B9 S~ 2 R 2 Lm| o9
S $ & s&| L2 & | RIS | L& |43 Sw | S| |R&| S&| <
I I m IR v IVR v VI VIIA VIIB | VIIIA | VIIIB | VIIIR
Burroughs B 100 2,510 4,590 - - - - - - - - - -
Burroughs B 200 4,525 5,895 | 8,840 - - - 12,260 - - - - - -
Burroughs B 300 - - 10,070 - - - - - - - - - -
Burroughs B 2500 - 4,910 | 6,415 - - 10,130 - - - - - - -
Burroughs B 3500 - - - - - 11,630 — - 15,480 - - - 19,680
Burroughs B 5500 - - 23,340 - - - 25, 250 - 30,995 28,705 - - -
Burroughs B 6500 - - - - - 23,410 - - 29,960 - - - -
Burroughs B 7500 - - - - - - - - - - - - 46, 910
CDC 3100 - - - 9,390 - 14, 250 - 14,610 20,375 - - - -
CDC 3300 - - - - - 15, 980 - 16,240 22,025 - - - -
CDC 3400 - - - - - 32,520 - 16,640} 22,110 ) 23,511 - 39,045 -
CDC 3600 - - - - - 48,400 - 33,800}40,118(40,671 - 57,045 -
CDC 3800 - - - - - 53,180 - 35,840(42,190| 42,711 - 59,125 -
CDC 6400/6500 - - - - - - 33,895 | 40,2251 42,100 - 54,540 - -
CDC 6600 - - - - - - - - 64,100 - 76,625 - -
CDC 6800 - - - - - - - - 57,740 - 70,885 - -
GE-115 2,615 3,760 | 4,400 {3,795 - 8,655 - - — - - - -
GE-130 3,630 - 5,595 - - - 7,660 - - - - - -
GE-215 4,905 6,250 | 7,375 - - - 10, 205 8,325 - - - - -
GE-225 5,085 6,450 | 9,155 - 15,620 - 11,985 | 11,825 - - - - -
GE-235 - . 11,870 — 18,385 - 14,700 | 15,120 - - - - -
GE-405 4,800 5,760 [ 7,920 - 13,615 - - - - - - - -
GE-415 5,135 6,955 | 8,255 - 13,950 - 10, 955 - 15,245 - - - -
GE-425 6,120 7,940 | 9,240 - 14,035 - 11,550 - 16,545 - - - -
GE-435 - - 13,400 - 19,095 - 15,710 - 19,975 - - - -
GE-625 - - - - - - - - 39,505 - 54,275 - -
GE-635 - - . - - - - - 40,630 - 55,400 - -
Honeywell 110 2,405 2,855 - 4,520 - - - - - —_ - - -
Honeywell 120 3,835 3,465 | 6,180 {5,070 - - - - - - - - -
Honeywell 125 - 4,075 - 5,240 - - - - - - - - -
Honeywell 200 4,185 4,995 | 7,415 | 6,285 |14, 640 - - - - - - - -
Honeywell 1200 5,060 5,870 | 7,875 | 7,665 |14,945 | 11,765 - 10,985 (16,195 { 15,805 - - -
Honeywell 1250 - - - - - 11,995 - - - - - - -
Honeywell 2200 - - 8,935 —_ 16,095 | 13,425 - - 18,330 17,685 - - -
Honeywell 4200 - - - - 25,805 | 21,995 - - 23,345(24,170 - 36,425 | 28,225
Honeywell 8200 - - - - - - - - 39,120 - 51,360 - 40,670
Honeywell 400 - 7,695 | 9,815 - - - 12,305 | 11,015 — - - - -
Honeywell 1400 - 10,750 (12,290 - 20,980 - - 14,530 - - - - —
Honeywell 800 - - - - - - 23,329 | 19,329 (35,679 27,975 |53,600 | 46,325 -
Honeywell 1800 - - - - - - - 27,150 |36,650 | 34,725 {54,950 | 53,575 -
IBM 360, Model 20 |2,776 3,558 - 3,630 - 8,078 - - - — - - -
IBM 360, Model 25 |3,555 4,945 | 6,445 |5,280 - 9,635 - - - - — - -
IBM 360, Model 30 |4,097 4,714 | 6,956 [6,111 - 11,656 - - - - - - -

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.
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g £ £ £ g = g
Q
. |2 |5 13 |E | 38l Az | & | Az Ag g
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System £ £ 08 | & 83 g2 =58 2 o & 2wl g
; & ) <] 0 37 207 i-R7 o] ol 8 D = [
Identity g | 2 E gE | A mE| Ao | Z& | SE S & 8% SE L%
IS ! [ o o | ) o) o Y
Dy B
7 | eg| g8| 2| Be| Ba| 28| 2s| B8 |8g | e Sg| &y
E|ES| EE| 28| 5| 2| SB| SE | RE|EE | E8 | FR |28
S| izl o5 L2 |35 | 82| 3| 48 | S |28 | 88| 84| 2%
I i m mR | IV IVR \% \%1 VIIA | VIIB | VIIA | VIOB | VIIR
IBM 360, Model 40| — |7,221 | 8,208| 7,343| — [13,032 - 11,601 - - - -
IBM 360, Model 44| — - - - - - 11,723 10,802| 14,531 | ~— - - -
IBM 360, Model 50 — - 15,400 — |21,564 18,399 - - |19,72021,837| ~— - 26,773
IBM 360, Model 65| — - - - - - - — |84,585(35,187| — |51,944 |43,388
IBM 360, Model 75| — - - - - - - — 47,298 (47,900 | — |64,657 56,101
IBM 360, Model 85| ~— - - - - - - - - - - |92,177 . 87,736
IBM 1401 4,320 |5,920 | 10,810 — |11,485| -— 13,310 | - - - - - -
IBM 1401-H 1,335 | - - - - - - - - - - - -
IBM 1410 6,115 | 8,415 | 12,240 — |19,060| - 15,365 | 15,790 | — |23,560| — - -
IBM 1440 3,295 (4,050 | 5,920 ~— - - 7,970 | — - - - - -
IBM 1460 - - 11,735 — - - 13,975 | - - - - -
IBM 7010 - - 19,175 — |27,225| -— 22,220 | 22,175 — [28,355| — -
IBM 7740 - - - - - - - 20,715|27,190| — — |47,145| =
IBM 7044 - - - - - - - - 386,690 - — |56,645| —
IBM 7070 - - 19,400 — - - 24,785 | 23,450 _  |29,755| — |45,030| =—
IBM 7072 - - - - - - - - - 82,915 - |49,890| ~—
IBM 7074 - - 24,700, — - - 29,860 | 84,175| — |40,465| ~— |72,840| -
IBM 7080 - - - - - - - - - |51,745| — I79,325| ~—
IBM 7090 - - - - - - 64,060 | ~— - |66,770| — |89,215| ~—
IBM 7094-1 - - - - - - 69,960 | =— - |72,395| - |95,065| ~—
NCR 315 5,450 | 4,775 | 7,695 — |19,040(12,445 | 9,795 — - - - - -
NCR 315-100 4,750 | 3,975 - - {19,140| - - - - - - - -
NCR 315 RMC - - 9,970, — |19,140{13,820 | 12,995 | — - - - - -
NCR Century 100 - 4,300 - 2,700 - - - - - - - - -
NCR Century 200 - - - 4,350 - 7,750 - - - - - - -
RCA 301 4,271|5,084 | 9,687 — |20,290| -— 12,777 | 12,880 ~— - - - -
RCA 3301 - - 11,390, — |18,940| - 14,865 | 14,265] 21,265 | 21,604 | — - -
RCA Spectra 70/15| 3,470 4,815 - - - - - - - - - - -
RCA Spectra70/25| -— 5,990 | 6,6100 — [12,585] ~— - - - - - - -
RCA Spectra70/35| 5,420|6,896 | 7,616] 8,336 | — [10,791| ~— 9,286] 13,022 — - - -
RCA Spectra70/45| -— - 8,712 9,351 |14,402[12,421 - 10,567 14,156 | 16,142 | — -
RCA Spectra70/55| - - 13,845(15,569 [18,915|17,425 | ~— 13,850| 17,345(19,425| — (33,975 -
UNIVAC I - - 19,0000 —  [20,400] — - - | 25,000] -— - |38,730| -

. UNIVAC 418 - - 7,125 — - - 11,425 | - 17,875 — - - -
UNIVAC 490 - - 19,780 — - - 25,830 | - |81,270| — |48,120| — -
UNIVAC 491/492 - - 14,290, - - - 19,620 - |25,085| — [43,755| - -
UNIVAC 494 - - 32,270, — - - 37,600 — |39,405| — 149,555| - -
UNIVAC 1004 1,800 2,725 - - - - - - - - b — -
UNIVAC 1050 3,470|5,030 | 6,600, — ]18,720| -— 12,500 | - - -  |47,165| - -
UNIVAC 1107 1,800/ 2,725 - - - - - - - - 41,915 - -
UNIVAC 1108 - - - - - 150,805 | =— - 50,365 — 65,075 — |53,990
UNIVAC 9200 1,290 - - - - - - - - — - - -
UNIVAC 9300 1,740| 3,610 | 4,545 — 7,810 -— - - - - - - -
UNIVAC 9400 - 5,880 | 6,705 6,295 |11,550(10,520 | — - - - - - -
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HARDWARE CHARACTERISTICS COMPARISON CHARTS
CENTRAL PROCESSORS AND WORKING STORAGE

INTRODUCTION

The Hardware Characteristics Comparison
Charts list the important characteristics of
the central processor, storage units, and
peripheral devices for nearly 100 digital
computer systems, The systems are ar-
ranged in alphabetical order by manufacturer,
and all entries are presented in a standard-
ized format that permits quick, meaningful
comparisons.

Because of the physical limitations upon the
amount of information a printed page can
hold, the Hardware Characteristics charts
are divided into four subsections containing
the specifications for the following classes
of equipment:

e Central Processors and Working
Storage: word length, arithmetic
speeds, processing facilities, I/O
channels, core storage capacity,
cycle time, and other character-
istics.

e Auxiliary Storage and Magnetic

Tape: disc, drum, or magnetic
strip storage capacities and access

times, maximum number of tape
units, tape speeds, and other
characteristics.

e Punched Card and Punched Tape
Input-Output: speeds, error
checks, and other relevant char-
acteristics.

e DPrinters and Specialized Input-
Output Equipment: specifications
of the available line printers,
optical readers, MICR readers,
data communications controllers,
display units, plotters, and other
input-output devices.

The Quick Reference Index will guide
you directly to all the entries pertaining to
a particular computer system.

The charts on the following pages deal
specifically with the data structure, central
processor, and working (main) storage unit
for each computer system, Explanations of
the entries on these charts follow,

DATA STRUCTURE

Word Length

Floating-Point Representation

Size of each computer word, expressed in
terms of the number of binary bits, decimal
digits, and/or alphanumeric characters it
can accommodate, (For variable-word-
length computers, the number of bits, digits,
and characters comprising each byte or
position are indicated. )

Radix (binary or decimal) and the number

of bits or digits used to represent both the
fractional part and the exponent (or mantissa)
of a floating-point number. (Blanks indi-
cate that there is no standard mode for
representing floating-point numbers. )

CENTRAL PROCESSOR

Model Number

Arithmetic Radix

Operand Length, Words

Manufacturer's identifying number for this
processor,

Number system (usually binary or decimal)
employed for arithmetic computations.

Number of words comprising each fixed-point
arithmetic operand, expressed in terms of the
word length specified under "DATA STRUCTURE."

v
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Instruction Length, Words Number of words comprising each instruction,

Addresses per Instruction Number of operand locations or other addresses
specified in each instruction,

" Likely Fixed-Point Execution Number of microseconds normally required
Times, usec to perform addition (c = a +b), multiplication

(c = ab), and division (¢ = a/b) tasks upon
fixed-point operands at least five decimal
digits (or an equivalent number of bits) in
length, All listed execution times include
the time required to access both operands
from working storage and store the result in
working storage. This ensures valid com-
parisons between computers with one-address,
two-address, and three-address instruction

formats.
Likely Floating-Point Execution Number of microseconds normally required
Times, usec to perform addition (c = a +b), multiplica-

tion (c = ab), and division (¢ = a/b) tasks
upon operands expressed in the standard
floating-point representation listed under
"DATA STRUCTURE, " All listed execution
times include the time required to access
both operands from working storage and
store the result in working storage.

Checking of Data Transfers Type of checking, if any, that is performed
to help ensure the accuracy of data trans-
ferred to or from the central processor.

Program Interrupt Facility Availability of a hardware facility that can
be used to initiate the execution of a new
sequence of instructions upon the occur-
rence of a specific signal or condition,
such as completion of an I/O operation.

Number of Index Registers Number of special registers, if any, whose
contents can be added to the address portion
of an instruction prior to or during its
execution, Indexing and indirect addressing
(next entry) are the principal techniques
used for address modification, which can
greatly simplify programming.

Indirect Addressing Availability and number of levels of in-
direct addressing. An indirect address is
an address that specifies a storage location
that contains either a direct address (i.e.,
the address of an operand) or another
indirect address.

Special Editing Capabilities Specialized processing facilities, such as
an Edit instruction, that facilitate the
coding of operations that modify the format
of data fields. Answers range from '"None',
for computers with no special editing
facilities, to ""Excellent", for computers
that can handle character insertions, zero
suppression, and floating dollar signs by
means of a single instruction.

1/69 A
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Boolean Operations Availability of instructions to perform any
or all of the following Boolean or logical
operations upon single bits: AND, INClu-
sive OR, EXClusive OR.

Table Look-Up Availability of specialized instructions to
facilitate the coding of procedures that use a
known value to locate an associated unknown
value in a table,

Console Typewriter Availability (standard or optional) of an on-line
typewriter for communications between the
console operator and the computer system.

Input-Output Channels Number and type of channels available to
transmit data between the computer and its
peripheral equipment, In most cases a given
channel can transmit data to or from only
one peripheral device at a time. Some
computers, however, have multiplexor
channels, each of which can service a number
of simultaneously operating devices.

Features and Comments Noteworthy additional features or facilities,

compatibility relationships, or amplification
of one or more of the preceding entries.

WORKING STORAGE

Model Number Manufacturer's identifying number.

Type of Storage Storage medium used in this unit; usually
ferrite cores, but occasionally thin-film
or magnetic drum.,

Number of Words Minimum and maximum working storage
capacity, expressed in terms of the word
length specified under "DATA STRUCTURE. "

Maximum Total Storage 2 Maximum working storage capacity, ex-
pressed in terms of both decimal digits
and alphanumeric characters,

Cycle Time, usec Minimum time interval, in microseconds,
between the starts of two successive
accesses to a particular storage location.

Effective Transfer Rate, char/sec The average rate, expressed in alpha-
numeric characters per second, at which

large blocks of data can be transferred
from one area of working storage to
another.

Checking Type of checking, if any, that is performed
to help ensure the accuracy of data trans-
ferred to or from working storage.

Storage Protection Facilities for prevention, under program
control, of unauthorized writing in and/or

reading from specified areas of working
storage.

Features and Comments Noteworthy additional features or facilities.

© 1969 AUERBACH Corporation and AUERBACH Info, Inc. 1/69



11:210.104 COMPARISON CHARTS
] Burroughs B 100/200 Series Burroughs B 200/300 Series
System Identity 10—y sec Processor 6~ scc Processor
Binary Bits 6 + parity 6 + parity
Word Length Decimal Digits |1 1
DATA Characters 1 1
STRUCTURE Radix . .
Floating Point R . —_— —_—
Representation Fraction Size
Exponent Size - -—
B 160. B 170, B 180, B 250, B 251,
Model Number B 260, B 270, B 280 B263, B 273, B 275, B 283, B 300
Arithmetic Radix Decimal Decimal
Operand Length, Words 1 to 12 char 1to 12 char
Instruction Length, Words 12 char 12 char
Addresses per Instruction 3 3
Likely Fixed c=a+b 690 414
Point Execution
Times, Msec (5 c=ab 6,270 3, 762
Digits Min,
Precision) c=a/b 14, 630 8, 802
c=a+b -_— ——
Likely Floating
Point Execution c=ab —_— _—
Times, Hsec
c=a/b _— —
CENTRAL s .
PROCESSOR Checking of Data Transfers Parity Parity
Program Interrupt Facility None None
Number of Index Registers None None
Indirect Addressing None None
Special Editing Capabilities Good Good
Boolean Operations None None
Table Look-up None None
Console Typewriter None Optional
Input-Output Channels 1 integrated non-simultaneous channel 1 integrated non-simultaneous channel
Features and Comments Most input-output units are buffered Most input-output units are buffered
Model b B 160, B 170, B 180, B 250, B 251, B 263, B 273 B 300
odel Number B 260, B 270, B 280 B 275, or B 283
Type of Storage Core Core Core
Minimum 4, 800 4,800 4,800
Number of Words
Maximum 4, 800 19, 200 19, 200
Maximum Decimal Digits | 4,800 19, 200 28, 800
Total Storage | oy 0 cters 4, 800 19, 200 19, 200
WORKING Cycle Time, Usec 10 6 6
STORAGE Effective Transfer Rate, char/sec | 48,000 80, 000 80, 000
Checking Parity Parity Parity
Storage Protection None None

Features and Comments

B 300 uses optional Data Compress Instruction
to pack decimal digits

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE 11:210.105
Burroughs B 2500 & B 3500 Burroughs B 5500 System Identity
16 + parity 16 + parity 48 + parity Binary Bits
4 4 14 Decimal Digits Word Length
2 2 AS Characters DATA
Decimal Decimal Binary Radix STRUCTURE
s i s : : . . Floating Point
1 to 100 digits 1 to 100 digits 39 bits + sign Fraction Size | "porecentation
2 digits + sign 2 digits + sign 6 bits + sign Exponent Size
B 2501 B 3501 B 5281 Model Number
Decimal Decimal Binary, decimal Arithmetic Radix
1 to 100 digits or bytes 1 to 100 digits or bytes 1 or 2 words, or 1to 63 char Operand Length, Words
6 to 24 digits 6 to 24 digits 1/4 Instruction Length, Words
0, 1, 2, or 3 0,1, 2 or3 lor 0 Addresses per Instruction
75 37.5 17 c =a +b | Likely Fixed
Point Execution
416 208 44 c=ab Times, Usec (5
Digits Min.
1, 810 905 76 c=a/b | Precision)
102* 51% 17 c=at+b
Likely Floating
462% 231% 44 c=ah Point Execution
Times, Hsec
1, 860* 930%* 76 c=a/b
. CENTRAL
Parity Parity Parity Checking of Data Transfers PROCESSOR
Yes, for many conditions Yes, for many conditions | Yes, with priority scheme Program Interrupt Facility
3 per program 3 per program 3 (non-conventional) Number of Index Registers
Yes, recursive Yes, recursive One level Indirect Addressing
Good Good Good Special Editing Capabilities
AND, INC OR, EXC OR AND, INC OR, EXC OR AND, INC OR, EXC OR Boolean Operations
Yes, Scan Instruction Yes, Scan instruction Good Table Look-up
|Optional Optional Yes Console Typewriter
4 standard (2 low-speed 6 standard (3 Type A and | 1 to 4 "floating" among
Type A and 2 high-speed 3 Type B); 20 maximum peripheral device control Input-Output Channels
Type B); 6 channels max. (10 A, 10 B) units
Type A I/0 channels transfer 1 character at a time. B 5500 is faster, expanded
'Type B 1/0 channels transfer 2 characters in parallel. version of original B 5000 Features and Comments
200X 300X B460 B 461 Model Number
Core Core Core Core Type of Storage
5, 000 5, 000 4,096 4,096 Minimum
Number of Words
30, 000 250, 000 32,768 32,768 Maximum
120, 000 1, 000, 000 458,752 458, 752 Decimal Digits .
Maximum
60, 000 500, 000 262, 144 262, 144 Characters Total Storage
1 :
2 6 4 Cycle Time, psec WORKING
500, 000 1, 000, 000 353,000 | 444,000 Effective Transfer Rate, char/sec | >1CRAGE
Parity Parity Parity Parity Checking

Yes, using limit register

Yes, using limit register

Yes, using limit registers

Storage Protection

the processor

Core storage is addressable by 4-bit digit positions;
the first 1, 200 digit positions are reserved for use by

Each of up to eight 4, 096-word

modules operates independently

of the others

Features and Comments

*  With optional equipment.
(s) Using subroutine,
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11:210.106

COMPARISON CHARTS

System Identity Burroughs B 6500 & B 7500
Binary Bits 48 + parity + 3 control bits
Word Length Decimal Digits | 12
DATA Characters 6or8
STRUCTURE Radix Binary
Floating Point . < : .
Representation Fraction Size 39 or 78 bits + sign
Exponent Size 6 or 15 bits + sign
Model Number B 6503, B 6504, B 6506, B 7504, B 7506
Arithmetic Radix Binary
Operand Length, Words 1 or 2 words
Instruction Length, Words 1 to 18 eight-bit syllables
Addresses per Instruction lor0
Likely Fixed c=a+b ?
Point Execution
Times, Usec (5 c=ab ?
Digits Min,
Precision) c=a/b ?
c=a+b ?
Likely Floating
Point Execution | c =ab ?
Times, Msec
c=a/b ?
P%%Igl]::ggcl)ln Checking of Data Transfers Parity
Program Interrupt Facility Yes; multi-level
Number of Index Registers 3 (non-conventional)
Indirect Addressing One level
Special Editing Capabilities Good
Boolean Operations AND, INC OR, EXC OR
Table Look-up Good
Console Typewriter Yes; also CRT display
1 or 2 I/O multiplexors, each with 4 to
Input-Output Channels 10 "floating' 1/0 channels
Features and Comments 1 or 2 processors can be used in a system; instruction times not released to date
Model Number B 6503 B 6504, B 7504, B 6506, B 7506
Type of Storage Core Core Thin-film
Minimum 16, 384 16,384 16, 384
Number of Words
Maximum 131,072 524, 288 524, 288
Maximum Decimal Digits | 1,572,864 6, 291, 456 6,291, 456
Total Storage | cpapacters 786, 432 3, 145, 728 3,145, 728
WORKING Cycle Time, Usec 1.2 1.2 0.6
STORAGE Effective Transfer Rate, char/sec | ?
Checking Parity
Storage Protection Yes
Features and Comments 16, 384-word memory modules are functionally independent

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11:210.107

CDC 160 CDC 160-A CDC 1604 and 1604-A System Identity
12 12 48 Binary Bits
3.3 3.3 14 Decimal Digits Word Length
2 2 8 Characters DATA
STRUCTURE
Binary or decimal Binary or decimal Binary Radix TRUC
. : ting Point
Varies (s) Varies (s) 36 bits + sign Fraction Size F;:;rl:sgentzlttil on
Varies (s) Varies (s) 11 bits Exponent Size
160 160-A 1604, 1604-A Model Number
Binary Binary Binary Arithmetic Radix
1 1 lor2 Operand Length, Words
lor2 lor2 lor2 Instruction Length, Words
1 1 1 Addresses per Instruction
480 (s) or 145%* 480 (s) or 145%* 21.6 c =a +b | Likely Fixed
Point Execution
7,700 (s) or 250%* 7,700 (s) or 250%* 39.6 to 77.2 c=ab Times, Hsec (5
Digits Min,
10,200 (s) or 330%* 10,200 (s) or 330* 82.6 c=a/b Precision)
l4, 350 (s) 4, 350 (s) or 1,000% 33.2 c=a+b
Likely Floating
14,200 (s) 14,200 (s) or 1,500% 50.4 c=ab Point Execution
Times, Hsec
19, 200 (s) 19,200 (s) or 1, 500% 70.4 c=a/b
. X CENTRAL
[None None Tolerances on pulse size Checking of Data Transfers PROCESSOR
(None Yes; multi-level Yes; multi-level Program Interrupt Facility
1 1 6 Number of Index Registers
Yes, non-recursive Yes; non-recursive Yes; recursive Indirect Addressing
[None None None Special Editing Capabilities
IAND, EXC OR AND, EXC OR AND, INC OR Boolean Operations
INone None Good Table Look-up
Optional Optional Yes Console Typewriter
1 integrated non- 2, one of which is 6 —3 input and
simultaneous channel ix’ltegrated and non- 3 output Input-Output Channels
simultaneous
[Fixed-point execution times Fixed-point execution times tu dC t
hre based on 2-word operands | are based on 2-word operands Features and Comments I
160 160-A and 169 1604, 1604-A Model Number
Core Core Core Type of Storage
1, 096 8,192 8,192 Minimum
Number of Words
4, 096 32,768 32,768 Maximum
13,500 108, 000 458, 752 Decimal Digits Maximum
B, 192 65,536 262, 144 Characters Total Storage
6.4 6.4 6.4 Cycle Time, Hdsec WORKING
14, 600 44,600 371, 200 to 555, 552 Effective Transfer Rate, char/sec STORAGE
None None Tolerance on pulse size Checking
None None None Storage Protection
Two independent banks are Features and Comments
used to reduce access times

© 1969 AUERBACH Corporation and AUERBACH Info, Inc

*  With optional equipment.
(s) Using subroutine,
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11:210.108

COMPARISON CHARTS

System Identity CDC 3100 CDC 3300 CDC 3500
Binary Bits 24 + parity 24 + parity 24 + parity
Word Length Decimal Digits |6.9 or 4 6.90r4 6.9 or 4
4 4 4
DATA Characters
STRUCTURE Radix Binary (double-length) Binary (double-length) Binary (double-length)
Floating Point Fraction Size | 36 bits + sign 36 bits + sign 36 bits + sign
Representation
Exponent Size 11 bits 11 bits 11 bits
Model Number 3114 3304 3504~-1
Arithmetic Radix Binary (decimal*) Binary (decimal*) Binary (decimal)
Operand Length, Words lor2 lor2 lor2
Instruction Length, Words 1, 2, or3 1, 2, or3 1, 2, or3
Addresses per Instruction 1, 2, or 3 1, 2, or 3 1, 2, or 3
Likely Fixed c=a+b 10.5 8.25 5.9
Point Execution
Times, Msec (5 c=ab 18.5 to 22 13.75 to 16.75 9.93 to 12.08
Digits Min,
Precision) c=a/b 22 19.63 14.13
c=a+b 27.4%* 14.23 to 15.63* 10.25 to 11.45
Likely Floating
Point Execution | ¢ =ab 32.8 to 39.8* 25.38% 18.27
Times, Usec
c=a/b 41, 9% 28. 38* 20.43
CENTRAL .
PROCESSOR Checking of Data Transfers Parity Parity Parity
Program Interrupt Facility Yes, multi-level Yes, multi-level Yes, multi-level
Number of Index Registers 3 3 3
Indirect Addressing Yes, recursive Yes, recursive Yes, recursive
Special Editing Capabilities Yes* Yes* Yes
Boolean Operations AND, EXC OR AND, EXC OR AND, EXC OR
Table Look-up Good Good Good
Console Typewriter Yes Yes Yes
lto4 1to8 1to8
Input-Output Channels
A binary processor with A faster version of the 3100 Includes standard features for
optional features for business | with a multiprogramming multiprogramming, floating-
Features and Comments applications. option. point, and decimal arithmetic.,
Model Number 3113; 3119 3302; 3309 3502-2; 3502-3
Type of Storage Core Core Core
Minimum 8, 192 16, 384 32,768
Number of Words
Maximum 32,768 262, 144 262, 144
Maximum Decimal Digits | 131,072 262, 144 131,072
Total Storage | cparacters 131,072 1,048, 576 1,048,576
WORKING Cycle Time, Usec 1.75 1.25 0.9
STORAGE Effective Transfer Rate, char/sec |571,000 3, 200, 000 4, 444,444
Checking Parity Parity Parity
Storage Protection Yes Yes Yes
Uses same peripheral equip- | 64-word Register File has 0.5~ 64-word Register File has
ment as CDC 3300 and 3500 microsecond cycle time 0. 4-microsecond cycle time
Features and Comments

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11:210.109

CDC 3400 CDC 3600 CDC 3800 System Identity
48 + parity 48 + parity 48 + parity Binary Bits
14 14 14 Decimal Digits Word Length
8 8 8 Characters DATA
N STRUCTURE
Binary Binary Binary Radix

36 bits + sign

36 or 84 bits + sign

36 or 84 bits + sign

Fraction Size

Floating Point
Representation

11 bits 11 bits 11 bits Exponent Size
3404 3604 3804 Model Number
Binary Binary Binary Arithmetic Radix
1 lor2 lor2 Operand Length, Words
1/20orl 1/2o0r1 1/2o0r1 Instruction Length, Words
lor2 lor2 lor2 Addresses per Instruction
9 6.0 3.0 ¢ =a +b | Likely Fined

Point Execution
24 10.3 7.3 c=ab Times, Hscc (5

Digits Min,
24 20.0 11.3 c=a/h | Precision)
12% 8.4 4.5 c=a+h

Likely Floating

20% 10.3 7.0 c=ab Point Execution

Times, Hsec
20% 19.0 9.9 c=a/b

. . - . . CENTRAL

Parity Parity Parity Checking of Data Transfers PROCESSOR
Yes, identity must be tested Yes Yes Program Interrupt Facility
6 6 6 Number of Index Registers

Yes; recursive

Yes; recursive

Yes; recursive

Indirect Addressing

None

None

None

Special Editing Capabilities

AND, INC OR, EXC OR

AND, INC OR, Special

AND, INC OR, EXC OR

Boolean Operations

Communication Module

1/0 Module

Good Good Good Table Look-up
Yes Yes Yes Console Typewriter
1to 4 1 to 32, attached 8 per 1 to 32, attached 8 per

Input-Output Channels

Double indexing; largely
compatible with CDC 3600

Double indexing; overlapping
access of data and instruc-
tions

Features and Comments

3409 3609 3803 Model Number
Core Core Core Type of Storage
16,384 32,768 32,768 Minimum

Number of Words
32,768 262,144 262,144 Maximum
458, 752 3,670,016 3,670,016 Decimal Digits Maximum
262, 144 2,097,152 2,097,152 Characters Total Storage
1.5 1.5 0.9 Cycle Time, Msec
1, 050, 000 2,610.00 500, 000 Effective Transfer Rate, char/sec
Parity Parity Parity Checking

Yes, using "bounds" registers

Yes, using "bounds'' registers

Yes, using relocation wds.

Storage Protection

Single-bank storage

Dual-bank storage

Look-ahead feature reads
next instruction during exe-
cution of current instruction

Features and Comments

WORKING
STORAGE

© 1969 AUERBACH Corporation and AUERBACH Info, Inc

*  With optional equipment.
(s) Using subroutine,
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11:210.110

COMPARISON CHARTS

System Identity CDC 6400/6500 CDC 6600
Binary Bits 60 60
Word Length Decimal Digits |18 18
10
DATA Characters 10
STRUCTURE Radix Binary Binary
Floating Point | g, tion Size |48 or 96 bits 48 or 96 bits
Representation
Exponent Size 11 bits + sign 11 bits + sign
Model Number 6413, 6414, 6415, 6513, 6514 6613, 6614, 6615
Arithmetic Radix Binary Binary
Operand Length, Words 1 1
Instruction Length, Words 1/4 or 1/2 1/4 or 1/2
Addresses per Instruction 3 3
Likely Fixed c=a+h 2.1 1.0
Point Execution
Times, Msec (5 c =ab —-_— —
Digits Min,
Precision) c=a/b — —
c=a+b 2.0 1.0
Likely Floating
Point Execution | c =ab 7.1 1.2
Times, Usec
c=a/b 7.1 3.1
CENTRAL s
PROCESSOR Checking of Data Transfers None None
Program Interrupt Facility Yes Yes
Number of Index Registers 8 8
Indirect Addressing None None
Special Editing Capabilities None None
Boolean Operations AND, INC OR, EXC OR AND, INC OR, EXC OR
Table Look-up None None
Console Typewriter Yes Yes
Input-Output Channels 12 standard; up to 156* 12 standard; up to 156*
CDC 6500 systems use two 6400-style Can execute up to 10 instructions
Features and Comments processors concurrently
Model Number Central memory
Type of Storage Core
Minimum 32,768
Number of Words
Maximum 131,072
Maximum Decimal Digits | 2, 359,116
Total Storage | oparacters 1,310, 620
WORKING Cycle Time, psec 1.0
STORAGE Effective Transfer Rate, char/sec | 100,000,000
Checking None
Storage Protection Yes, for each program
Each of 10 Peripheral Processors has 4,096 12—
Featu dc " bit words of 1-microsecond core memory;
eatures and Comments CDC 6500 systems can have 65K~ or 131K-word
core storage

* With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11.210.111

Features and Comments

GE-115 GE-130 System Identity
8 + parity 8 (+ parity) per octet Binary Bits
2 (packed) 1 or 2 per octet Decimal Digits Word Length
1 1 per octet Characters DATA
. STRUCTURE
Binary -— Radix
. . Floating Point
- i Fraction Size Representation
— _— Exponent Size
GE-115 GE-130 Model Number
Decimal Decimal or binary Arithmetic Radix
1 to 16 digits 1 to 16 octets Operand Length, Words
2, 4, or 6 char 2, 4 or 6 octets Instruction Length, Words
0, 1, or 2 0, 1, or 2 Addresses per Instruction
216 62 c =a +b | Likely Fixed
Point Execution
(s) 550 c=ab Times, Msec (5
Digits Min.
(s) 864 c=a/b | Precision)
— — c=a+b
Likely Floating
[ —— c=ab Point Execution
Times, Hsec
I — c=a/b
. : . CENTRAL
Parity Parity Checking of Data Transfers PROCESSOR
[None Yes; one-level Program Interrupt Facility
IAND, INC OR, EXC OR 8 Number of Index Registers
None None Indirect Addressing
None Good Special Editing Capabilities
None AND, INC OR, EXC OR Boolean Operations
None Search instructions Table Look-up
Good None Console Typewriter
2 data channels with 4 device 3 channels and 4 device connectors; channel
outlets; data transfer locks out and connector assignments are controlled Input-Output Channels
[processor by program
Logical operands can be up to 256 Logical operands can be up to 256 octets
characters long long. Program-compatible with GE-115 Features and Comments
IGE-115 GE-130 Model Number
Core Core Type of Storage
4, 096 16, 384 octets Minimum
Number of Words
16, 384 32,768 octets Maximum
16, 384 65,536 Decimal Digits Maximum
16, 384 32,768 Characters Total Storage
6.5 2.0 Cycle Time, Hsec WORKING
46, 090 250, 000 Effective Transfer Rate, char/sec STORAGE
Parity Parity Checking
[None None Storage Protection

*  With optional equipment.
(s) Using subroutine,
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11:210.112

COMPARISON CHARTS

System Identity GE-215 GE-225 GE-235
Binary Bits 20 + parity 20 + parity 20 + parity
Word Length Decimal Digits |5.7 + sign 5.7 + sign 5.7 + sign
DATA Characters 3 3 3
STRUCTURE Radix Binary Binary Binary

Floating Point

Representation Fraction Size

30 bits + sign

30 bits + sign

30 bits + sign

Exponent Size

8 bits + sign

8 bits + sign

8 bits + sign

Model Number

215

225

235

Arithmetic Radix

Binary (decimal*)

Binary (decimal*)

Binary (decimal*)

Operand Length, Words lor2 lor2 lor2
Instruction Length, Words 1 1 1
Addresses per Instruction 1 1 1
Likely Fixed c=a+b 216 108 36
Point Execution
Times, Msec (5 c =ab 594 414 126
Digits Min,
Precision) c=a/b 675 567 189
c=a+b 724%* 580% 69*
Likely Floating
Point Execution | ¢ =ab 1, 068* 874* 87*
Times, HUsec
c=a/b 1, 322% 1, 178% 111%
CENTRAL : . N . .
PROCESSOR Checking of Data Transfers Parity Parity Parity
Program Interrupt Facility Yes*, external only Yes*, external only Yes*, external only
Number of Index Registers 3; 32% 3; 32* 3; 32%
Indirect Addressing None None None
Special Editing Capabilities Good Good Good
Boolean Operations AND, OR AND, OR AND, OR
Table Look-up None None None
Console Typewriter Optional Optional Yes
6, permitting a maximum 11, 8 of which are 10, 7 of which are
Input-Output Channels of 5 simultaneous multiplexed by a multiplexed by a
data transfers Controller Selector Controller Selector
GE-215, GE-225, GE-235, GE-225 + DATANET 30 GE-235 + DATANET 30 =
Features and Comments all program compatible = GE 255 time shared GE 265 time shared system
system
Model Number 215 225 MM235
Type of Storage Core Core Core
Minimum 4, 096 4,096 4,096
Number of Words
Maximum 16,384 16, 384 16, 384
Maximum Decimal Digits |93, 388 93,388 93, 388
Total Storage Characters 48,852 48,852 48,852
> i 18/14%*
WORKING Cycle Time, Usec 36 8/ 6
STORAGE Effective Transfer Rate, char/sec [12,000/41, 700%* 24, 000/83, 400%* 84,000/249, 999*
Checking Parity Parity Parity
Storage Protection None None None

Features and Comments

* With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11:210.113

System Identity

Yes*, using limits registers

Yes*, using limits registers

Yes*, using limits registers

Storage Protection

GE-427 is GE-425
with cycle time in-
crease of 0.7 usec

GE-437 is GE-435 with
cycle time increase of
0.7 usec

Features and Comments

GE-415 GE-425 GE-435
24 + parity 24 + parity 24 + parity Binary Bits
4 + sign 4 + sign 4 + sign Decimal Digits Word Length
4 4 4 Characters DATA
. STRU E
Binary Binary Binary Radix TRUCTUR
. . : : - . . : Floating Point
38 bits + sign 38 bits + sign 38 bits + sign Fraction Size Repr(?gentation
8 bits + sign 8 bits + sign 8 bits + sign Exponent Size
GE-415 GE-425 GE-435 Model Number
Decimal, binary Decimal, binary Decimal, binary Arithmetic Radix
1to4 1to4 1to 4 Operand Length, Words
lor2 lor2 lor2 Instruction Length, Words
lor2 lor2 lor2 Addresses per Instruction
63.8 42.9 29.9 c=a +b | Likely Fixed
Point Execution
480.1 377.5 310.1 c=ab Times, HMsec (5
Digits Min,
848.8 657.1 522.4 c=a/b | Precision)
70.6 47.2 32.8 c=at+b
Likely Floating
74.0 53.4 39.8 c=ab Point Execution
Times, Hsec
83.9 63.3 49.8 c=a/b
. . . CENTRAL
Parity Parity Parity Checking of Data Transfers PROCESSOR
Yes, priority sys‘tem Yes, priority system Yes, priority system Program Interrupt Facility
6 6 6 Number >f Index Registers
Yes Yes Yes Indirect Addressing
Very good Very good Very good Special Editing Capabilities
AND, INC OR, EXC OR AND, INC OR, EXC OR AND, INC OR, EXC OR Boolean Operations
None None None Table Look-up
Yes Yes Yes Console Typewriter
8 channels standard, 8 channels standard, 8 channels standard,
4 additional channels 4 additional channels 4 additional channels Input-Output Channels
optional optional optional
All three models. plus newly-announced GE-405 and GE-420, are program compatible Features and Comments
GE-415 GE-425 GE-435 Model Number
Core Core Core Type of Storage
8, 192 8, 192 16, 384 Minimum
Number of Words
32,768 131,072 131,072 Maximum
131, 072 524, 288 524, 288 Decimal Digits Maximum
131, 072 524, 288 524, 288 Characters Total Storage
5.8 3.9 2.7 Cycle Time, Usec WORKING
344, 000 512, 800 740, 800 Effective Transfer Rate, char/sec STORAGE
Parity Parity Parity Checking

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.

*  With optional equipment.
(s) Using subroutine,
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11:210.114

__COMPARISON CHARTS

System Identity GE-625 GE-635
Binary Bits 36 + parity 36 + parity
Word Length Decimal Digits | 10.5 10.5
DATA Characters 6 or 9 bits 6 or 9 bits
STRUCTURE Radix Binary Binary
Floating Point . . : .
28 64 b <
Representation Fraction Size or its 28 or 64 bits
Exponent Size 8 bits 8 bits
Model Number CP 8030 (GE-625) CP 8030 (GE-635)
Arithmetic Radix Binary Binary
Operand Length, Words lor2 lor2
Instruction Length, Words 1 1
Addresses per Instruction 1 1
Likely Fixed c=a+b 9.5 (long or short) 6.1 (short); 6.8 (long)
Point Execution
Times, psec (5 | c¢=ab 13.5 (short) 11.3 (short)
Digits Min,
Precision) c=a/b 21.0 (short) 18.5 (short)
c=a+b 9.5 (short); 10.0 (long) 7.0 (short); 7.6 (long)
Likely Floating
Point Execution | ¢ =ab 12.5 (short); 19.0 (long) 10. 2 (short); 16. 6 (long)
Times, Usec
c=a/b 21,0 (short); 30.5 (long) 18.5 (short); 28.1 (long)
CENTRAL .
PROCESSOR Checking of Data Transfers Parity Parity
Program Interrupt Facility Yes, with priority levels Yes, with priority levels
Number of Index Registers 8 8
Indirect Addressing Yes Yes
Special Editing Capabilities None None
Boolean Operations AND, INC OR, EXC OR AND, INC OR, EXC OR
Table Look-up None None
Console Typewriter Yes Yes
8 to 16 channels per I/OC; up to 8 to 16 channels per I/OC; up to 40 I/OC's
Input-Output Channels 40 I/OC's per system per system
Features and Comments Program-compatible. Master/slave modes of operation facilitate multiprogramming
Model Number MM 8031 MM 8030
Type of Storage Core Core
Minimum 32,768 32,768
Number of Words o
Maximum 262, 144 262, 144
Maximum B Decimal Digits 2,097,152 2,097,152
Total Storage | poracters 1,572,864 1,572,864
WORKING Cycle Time, psec 2.0 per 72 bits 1.0 per 72 bits
STORAGE Effective Transfer Rate, char/sec 2, 400, 000 3, 330,000
Checking Parity Parity

Storage Protection

Yes, using bounds registers

Yes, using bounds registers

Features and Comments

Models 627 & 637 are 625 & 635 with 0.7 U cycle time increase
Multiple processors can access a storage module

* With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11210 115

@, 1969 AUERBACH Corporation and AUE RBACH Info, Inc

Honeywell Series 200 K
Model 110 Model 120 Model 125 Model 200 System Identity
6 + parity + 2 6 + parity + 2 6 + parity + 2 i .
6 + parity punctuation punctuation punctuation Binary Bits
1 1 1 1 Decimal Digits Word Length
1 1 1 1 Characters DATA
2 . o . Radix STRUCTURE
. . Floating Point
2 _— — — Fraction Size Representation
? — _— — Exponent Size
111-1 to 111-8 121 126 201-2 Model Number
Decimal, binary Decimal, binary Decimal, binary Decimal, binary Arithmetic Radix
1 to N char 1 to N char 1to N char 1 to N char Operand Length, Words
1to 10 1to 10 1to 10 1to 12 Instruction Length, Words
1or?2 2 2 2 Addresses per Instruction
164 123 102.5 84 c=a +b | Likely Fixed
Point Execution
? 3, 100(s) 2, 600(s) 480 c=ab | Times, Usec (5
Digits Min,
2 3,700(s) 2, 500(s) 1,148 ¢ =a/b | Precision)
2 _— —_— — c=a+h
Likely Floating
? — J— _— c=ab Point Execution
Times, HUsec
> . — — c=a/b
. CENTRAL
Parity Parity Parity Parity Checking of Data Transfers PROCESSOR
Yes Yes, 1/0 only Yes, 1/0 only Yes, 1/0 only Program Interrupt Facility
6% 6* 6* 6* or 15% Number of Index Registers
[Yes* Optional Optional Optional Indirect Addressing
[Yes Poor; excellent* Poor; excellent* Poor; excellent* Special Editing Capabilities
No AND, EXC OR AND, EXC OR AND, EXC OR Boolean Operations
No None None None Table Look-up
Yes Yes Yes Yes Console Typewriter
3 2 or 3% 2, 3%, or 4* 3 or 4%
Input-Output Channels
120 Processor Use of 4 simul- IBM 1401—
includes built-n taneous 1I/0 compatible through Features and Comments
1/0 control Channels software
111-1 to 111-8 121 126 201-2 Model Number
Core (;oreﬂ Core Core Type of Storage
4, 096 2,048 4,096 4,096 Minimum
- Number of Words
32, 768 32, 768 32,768 65, 536 Maximum
32, 768 32, 768 32,768 65, 536 Decimal Digits ]
Maximum
32, 768 32,768 32,768 65,536 Characters Total Storage
4.0 per char 3.0 per char 2.5 per char 2.0 per char Cycle Time, Hsec WORKING
125, 000 167,000 167, 000 250, 000 Effective Transfer Rate, char/sec STORAGE
Parity Parity Parity Parity Checking
None None None None Storage Protection
48-character 48-character 48-character
control control control memory Features and Comments
memory memory has 0.5-usec cycle
* ith optional equipment.

(s) Using subroutine,
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11:210.116

COMPARISON CHARTS

System Identity

] Honeywell Series 200

Model 1200 Model 1250 Model 2200 Model 4200 Model 8200%*
Binary Bits 6 + parity + 2 6 + parity + 2 6 + parity + 2 6 + parity + 2 48 + parity + 16
Word Length Decimal Digits |1 1 1 1 12
DATA Characters 1 1 1 1 8
STRUCTURE Radix Binary Binary Binary Binary Decimal, binary
Floating Point Fraction Size |36 bits 36 bits 36 bits 36 bits 10 dig. 40 dig.
Representation
Exponent Size 12 bits 12 bits 12 bits 12 bits 7 bits 7 bits
Model Number 1201 1251 2201 4201 8201
Arithmetic Radix Decimal, binary | Decimal,binary { Decimal,binary | Decimal, binary | Decimal, binary
Operand Length, Words 1 to N char 1to N char 1 to N char 1 to N Char 1
Instruction Length, Words 1to 12 1to 12 1to 12 1to 12 1
Addresses per Instruction 2 2 2 2 3
Likely Fixed c=a+b 63 63 51 25 1.8t0 3.0
Point Execution
Times, Msec (5 c=ab 360 360 244 85 5.3
Digits Min,
Precision) c=a/b 900 900 600 99 14.0
c=a+b 84% 84* 56% 19* 2.31t0 9.3%
Likely Floating
Point Execution | ¢ =ab 120%* 120* 81% 29% <7.5
Times, HUsec
c=a/b 149* 149% 99% 35% <14.0
NTRAL . . ;
p?z%%%ssm Checking of Data Transfers Parity Parity Parity Parity Parity
Program Interrupt Facility Yes Yes Yes Yes Yes, multi-level
Number of Index Registers 15 or 30* 15 or 30%* 15 or 30% 15 or 30% 64
Indirect Addressing Yes Yes Yes Yes Yes
Special Editing Capabilities Excellent Excellent Excellent Excellent None
Boolean Operations AND, EXC OR AND, EXC OR AND, EXC OR AND, EXC OR AND, INC OR,
EXC OR
Table Look-up Optional Optional Optional Yes No
Console Typewriter Yes Yes Yes Yes Yes
Input-Output Channels 4% 8* 4 or 8% 8 or 16* 16 or 32%
IBM/1401/1410/ | IBM 1401/1410/ | IBM 1401/1410/ | IBM 1401/1410/ | Program compatible
Features and Comments 7010-compatible | 7010 compatible | 7010-compatible | 7010-compatible | with H-800, H-1800,
through software | through software | through software | through software | and Series 200
Model Number 1201 1251 2201 4201 8201
Type of Storage Core Core Core Core Core
Minimum 8, 192 32,768 16,384 131,072 32,768
Number of Words
Maximum 131,072 262, 144 262, 144 524, 288 131,072
Maximum Decimal Digits |131, 072 262, 144 262, 144 524, 288 1,572, 864
Total Storage | cparacters 131,072 262, 144 262, 144 524, 288 1,048, 576
WORKING Cycle Time, Msec 1.5 per char 1.5 per char 1.0 per char 0.75 per 4 chars| 0.75 per 4 or 8 chars|
STORAGE Effective Transfer Rate, char/sec |333,000 333, 000 500, 000 1, 333, 000 8, 000, 000
Checking Parity Parity Parity Parity Parity
Storage Protection Yes* Yes* Yes* Yes* Eeg, using locks &
eys
48 or 96-char- 48 or 96-char- 48 or 96-char- 96-character Used by 8200 Word
Features and Comments acter control acter control acter control control and Character
memory has memory has memory has memory has Processors
0.5-usec 0.5-usec 0. 5-usec 0. 3-usec
cycle cycle cycle cycle

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE 11.210.117
Honeywell 400 Honeywell 1400 Honeywell 800 and 1800 Svstem Identity
48 + parity 48 + parity 48 Binary Bits
12 including 12 including 12 . el ,
optional sign optional sign Decimal Digits Word Length
8 8 8 Characters DATA
- Decimal Decimal Binary Radix STRUCTURE
. . N . Floating Point
-— 9 digits 10 digits 40 bits + sign Fraction Size Representation
— 2 digits 6 bits + sign 6 bits + sign Exponent Size
401A 1401 801 (H-800) 1801 (11-1800) Model Number

Decimal, binary

Decimal, binary

Decimal, binary

Arithmetic Radix

1 1 1 Operand Length, Words
! 1 1 Instruction Length, Words
3 3 3 Addresses per Instruction
114 78 24 8 ¢ =a +b | Likelv Fixed
Point Execution
1, 580%* 1, 085% 200 67 c = ab Times, Usec (H
Digits Min,
2, 140% 1,470% 272 30 c=a/b Precision)
— 140%* 42% 10%* c=a+h
Likely Floating
— 1, 210% 100* 12% ¢ =ab Point Execution
Times, Hsec
-—= 2, 760% 400* 32% c=a/b
Parity Parity Parity Checking of Datu Transfers
Yes Yes Yes, limited I/O sensing Program Interrupt Facility
3 3 64 Number of Index Registers
None None One level Indirect Addressing
Good Good None Special Editing Capabilities

AND, INC OR, EXC OR

AND, INC OR, EXC OR

AND, INC OR, EXC OR

Boolean Operations

None

None

No

Table Look-up

Yes

Yes

Yes

Console Tvpewriter

1 integrated non-
simultaneous channel

1 integrated non-simul-
taneous channel; buffered
1/0 units are available

8 input and 8 output

Input-Output Channels

Two magnetic tape
operations can be performed

Program-compatible with

Honeywell 400

H-800 and 1800 are program-
compatible; each can run up

Features and Comments

CENTRAL
PROCESSOR

simultaneously to 8 programs concurrently
2 (H- -

402 1402 802 (H-800) 1802 (H-1800) Model Number
Core Core Core Core Tvpe of S{orage
1,024 4, 096 4,096 8,192 Minimum

Number of Words
4,096 32,768 28, 672 65, 536 Maximum
49, 152 393,216 345,144 786,432 Decimal Digits | pro 0im

Total Storage

32,768 262, 144 229, 376 524, 288 Characters
9. 25 per 24 bits 6.5 per 24 bits 6 2 Cycle Time, psec WORKING
210, 000 310, 000 533, 333 1, 600, 000 Effective Transfer Rate, char/sec STORAGE
Parity Parity Parity Parity Checking
None None None Storage Protection

A 256-word control memory
is also utilized

Features and Comments

*  With optional equipment.
(s) Using subroutine,
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11:210.118
] IBM System/360
System Identity Model 20 Model 25 Model 30 Model 40
Binary Bits 8 per byte 8 per byte 8 per byte 8 per byte
Word Length Decimal Digits | 2 per byte 2 per byte 2 per byte 2 per byte
DATA Characters 1 per byte 1 per byte 1 per byte 1 per byte
STRUCTURE Radix - Binary Binary Binary
Floating Point Fraction Size —— 24 or 56 bits 24 or 56 bits 24 or 56 bits
Representation
Exponent Size -— 7 bits 7 bits 7 bits
2020
Model Number dls 1&2] Mdls 3&4] 2025 2030 2040
. . . Binary or Binar: Bina,
Arithmetic Radix Decimal ! decigzyal (decin}l,a]*) (decirn%,al*)
Operand Length, Words Variable Variable Variable Variable
. 2, 4, or 2, 4, or 2, 4, or
Instruction Length, Words 2,4, or 6 bytes - 6,by1,:es G,byi’:es 6’by’;es
Addresses per Instruction 0, 1or2 0, 1, or2 0, 1, or2 0, 1, or 2
Likely Fixed c=a+bh 675 1,207 113 or 182 78 or 96 36 or 64
Point Execution
Times, Hsec (5 c=ab 7, 000 7,530 616 or 645 296 or 395 113 or 178
Digits Min,
Precision) c=a/b 10,810 | 11,340 805 or 1, 308 481 or 767 216 or 349
c=a+b — -— 303 or 369%* 107 or 161% 43 or 62%
Likely Floating
Point Execution c =ab - - 73& or 1,154% 295 or 874 105 or 294*
Times, Usec
c=a/b -7 - 664 or 1,839* 350 or 1,717 157 or 511
CENTRAL s s . ;
i . P
PROCESSOR Checking of Data Transfers arity Parity Parity Parity
o Yes, 1/0 Yes, 5 Yes, 5 Yes, 5
Program Interrupt Facility only classes classes classes
Number of Index Registers 8 max. 16 max. 16 max. 16 max.
Indirect Addressing None None None None
Special Editing Capabilities Good Good Good Good
. AND, INC OR, AND, INC OR, AND, INC OR.
Boolean Operations AND, INC OR EXC OR EXC’OR s EXC’OR s
Table Look-up-« None None None None
Console Typewriter None Yes Optional Optional
Integ‘l.‘ate]f c]ga.nn(}ls 1 selector 0 to 2 selector 0 to 2 selector
Input-Output Channels permit sharing of | channel or 1 channels; 1 channels; 1 multi-
npu tpu nne core lstora.ge multiplexor multiplexor plexor clianne]
models channel channel
Limited program
Features and Comments g&lfégaé;bslgég /‘ggg These models have a high degree of program compatibility
models
Model Number 2020 2025 2030 2040
Type of Storage Core Core Core Core
Minimum 4, 096 bytes 16, 384 bytes 8, 192 bytes 16, 384 bytes
Number of Words
Maximum 16, 384 bytes 49, 152 bytes 65,536 bytes 262, 144 bytes
Maximum Decimal Digits |32,768 98, 304 131,072 524, 288
Total Storage Characters 16, 384 49, 152 65,536 262, 144
e, .6 = 0.9 per 1 or 1.5per 1 2.5 per 2
WORKING Cycle Tume, psec 3-8 per hali-byte | 54 byte bytes
STORAGE .
Effective Transfer Rate, char/sec | g2 500 max. 185, 000 max. 321, 000 max. 390, 000 max.
Checking Parity Parity Parity Parity
Storage Protection None Write only* Write only* Write only*

Features and Comments

Certain I/O units can
be connected without
their usual control
units or channels

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11 210119

IBM System/360

System Identity

Model 44 Model 50 lx_iodelﬁ'f _Model 67
32 + 4 parity 8 per byte 8 per byte 8 per byte Binary Bits
9.2 2 per byte 2 per byte 2 per byte Decimal Digits Word Length
4 1 per byte 1 per byte 1 per byte Characters DATA
. . STRUCTURE
Binary Binary Binary Binary Radix
. R p s o Fraction Siz Floating Point
24, 32, 40, 48 or 56 bits | 24 or 56 bits 24 or 56 bits 24 or 56 bits raction Size Representation
7 bits 7 bits 7 bits 7 bits Exponent Size
2044 2050 2065 2067 Model Number
Binary or Bmary or . . .
" * g S
Binary (decimal*) decimal decimal Binary, decimal Arithmetic Radix
1 or 1/2 word Variable Variable Variable Operand Length, Words
| . 2, 4, or 2, 4, or | . .
1 or 1/2 word 6 byles 6 byles 2, 4, or 6 bytes Instruction Length, Words
2 0,1, or2 0, 1, or2 0,1, or2 Addresses per Instruction
13.0; 7. 0% 12 or 35 3.50r 9.0 4.20r9.7 c=a +b | Likely Fixed
Point Execution
26.3; 20.5% 40 or 86 7.0 or 32 7.7 or 33 c=ab Times, Msec (5
Digits Min,
41.0; 33.8% 44 or 97 11 or 47 12 or 48 c=a/b | Precision)
18.8 or 11.6%* 14 or 21 4.70r4.8 5.4 0r 5.5 c=a+h
Likely Floating
73.6 or 21.8% 29 or 49 6.10r9.7 6.8 or 10.4 c=ab Point Execution
Times, Hsec
137.5 or 31.0 30 or 81 9.3 or 16 10.0 or 16.9 c=a/b
- CENTRAL
Parity Parity Parity Parity Checking of Data Transfers PROCESSOR
Yes, 5 ) s
Yes, 5 classes chises :lisss:&. Yes, 5 classes Program Interrupt Facility
16 16 max. 16 max. 25 max. Number of Index Registers
None None None Yes; 8-regisler Indirect Addressing
associative memory
Restricted Good Good Good Special Editing Capabilities
AND, INC OR, EXC OR |AND, INC OR AND, INC OR, AND, INC OR, Boolean Operations
EXC OR EXC OR EXC OR
None None None None Table Look-up
Standard Optional Optional Optional Console Typewriter
1 multiplexor channel 0 to 3 selector 0 to 6 selector 1 or 2 Channel Control-
with 64 subchannels; 1* | channels; 1 channels; 0 or lers; up to 7 channels _ 1
or 2% high-speed multi- | multiplexor 1 multiplexor per controller Input-Output Channels
plexor channels channel channe
Limited program com- Special hardware facil-
patibility with other 1itates time-sharing Features and Comments
System/360 models operations
2044 2050 2065 2067 Model Number
Core Core Core Core Type of Storage
8,192 4-byte words 65,536 bytes 131,072 bytes 262, 144 bytes Minimum
Number of Words
g 524,288 1,048,576 5
65,536 4-byte words bytes bytes 2,097,152 Maximum
524,288 524,288 2,097,152 4,194,304 Decimal Digits Maximum
262,144 262,144 1,048,576 2,097,152 Characters |  Lota1 Storage
1.0 per 4-byte 2.0 per 4 0.75 per 8 0.75 per 8 i
word bytes bytes bytos Cycle Time, MUsec WORKING
851, 000 4,760,000 . STORAGE
121, . 4 ’ ’ Effective Transfer Rate, char/sec
200 max . max. 4,760,000 max. ectiv n /
Parity Parity Parity Parity Checking
Read* and write* Write only Read and write Read and write Storage Protection

Standard general regis-
ters are in extended
core storage; High-
Speed Registers are
optional

Interleaving
improves
sequential
access rate

1 or 2 central proces-
sors and 1 to 8 inde-
pendent 262K modules
per system

Features and Comments

© 1969 AUERBACH Corporation and AUERBACH Info, Inc

*  With optional equipment.
(s) Using subroutine,
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11.210-120

COMPARISON CHARTS

IBM System/360

Svstem Identity Model 75 Model 85 IBM 1401 IBM 1410
Binary Bits 8 per byte 8 per byte 6 + parity + word mark|6 + parity + word mark
Word Length Decimal Digits |2 per byte 2 per byte 1 1
DATA Characters 1 per byte 1 per byte 1 1
it
STRUCTURE Radix Binary Binary Decimal Decimal
Tloating Point . ; ) . 5 hi . -
Representation Fraction Size 24 or 56 bits 24,56, or 112 bits 8 digits(s) 8 digits(s)
Exponent Size 7 bits 7 bits 2 digits(s) 2 digits(s)
Model Number 2075 2085 1401 1411
. . . Binary or R . . .
Arithmetic Radix decimal Binary, Dccimal Decimal Decimal
Operand Length, Words Variable Variable 1 to N char 1 to N char
2
Instruction Length, Words gyb‘\iiegr 2,4, or 6 bytes 1 to 8 char 1 to 12 char
Addresses per Instruction 0.1or?2 0, 1or2 2 2
Likelv Fixed c=a+h 2.3 or 7.3 0.64 or 2.84 437 226
Point Execution
Times, Wsec (5 | c=ab 5.10r 25 1.80 or 9.82 21, 216(s); 2, 280%* 1,206
Digits Min,
Precision) c=a/b 9.0 or 33 2.84 or 13.0 27.730(s); 2, 784 % 2,440
) ) c=a+b 2.4 0.86 or 0.78 8, 800(s) 3 999(s)
Likely Floating
Point Execution | ¢ = ab 3 6or 5.6 1.84 or 2.56 8, 600(s) 5,430(s)
Times, Usec
c=a/b 5.4 or 8.6 2.12 or 3.13 12, 700(s) 8, 790(s)
P%%?égf:é}{ Checking of Data Transfers Parity Parity Parity, char validity Parity, char validity
Program Interrupt Facility (S:{lels:s:b Yes, 5 classes None Yes, * with priority scheme
Number of Index Registers 16 max. 16 max. 3% 15
Indirect Addressing None None None None
Special Editing Capabilities Good Good Good; excellent* Excellent
Boolean Operations AND, INC OR, AND, INC OR,
Ope EXC OR EXC OR None None
Table Look-up None None None Good
Console Typewriter Optional Optional Optional Yes
0 to 6 selector 0 to 6 selector chan- |1 integrated non- 1integrated non-simulta-
Input-Output Ch 1 channels; 0 or nels; 0 or 1 multi- simultaneous chan- neous channel is standard;
hput-Output Channels 1 multiplexor plexor channel nel; buffered asecond is optional, asis
channel rinting* Processing Overlap
Upward-compatible ;rotcesslng Ov:rliaq; Speeds are about 23%
i eature permits (0] igher wi v
Features and Comments vhxgége?);sztgr_r;/s?»(io operatiorll) while iflégl:::ewnh Accelerator
computing
Model Number 2075 2085 1401 & 1406 1411
Type of Storage Core Core Core Core
Minimum 262,144 bytes 524, 288 bytes 1,400 10, 000
Number of Words T 045 576
Maximum butes | 4,194,304 bytes 16,000 80,000
Maximum Decimal Digits |2,097, 152 8,388,608 16,000 80,000
Total Storage
& Characters 1,048,576 4,194,304 16,000 80,000
~ N 0.75 per 8 0.96 or 1.04 per 1 i 4.5: 4.0%
WORKING Cycle Time, psec bytos 16 bytes 11.5 (19.3 in Model H) |4.5;
STORAGE Effective Transfer Rate, char/sec i;;::z 000 35,000,000 max. 43,500 111,000
s . Parity, error . .
k )
Checking Parity correction Parity Parity
Storage Protection Read and write Read and write None None

Features and Comments

Interleaving
improves
sequential
access rate

80-nanosecond buffer
memory holds 16K to
to 32K bytes

* With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11.210 121

TBM 1620 tontt
IBM 1440 IBM 1460 Model 1 l Model 2 System Identity
6 + parity + word mark 6 + parity + word mark 4 + Parity + flag Binary Bits
1 1 1 Decimal Digits Word Length
1 1 9.5 Characters DATA
R
Decimal Decimal Decimal Radix STRUCTURE
. . Floating Point
8 digits (s) 8 digits (s) 2 to 100 digts Fraction 8ize | popresentation
2 digits (s) 2 digits (s) 2 digits Exponent Size
1441A 1441B 1620 Model 1 | 1620 Model 2 Madel Rumber
Decimal Decimal Decimal Decimal Arithmetic Radix
1 to N char 1 to N char 2 to N digits 2 to N digits Operand Length, Words
1 to 8 char 1 to 8 char 12 digits 12 digits Instruction Length, Words
2 2 2 2 Addresses per Instruction
422 228 920 280 c¢c=a +b [ Likely Fixed
Point Execution
20,500 (s); 2,200% 11,100(s); 1,190%* 5320 1,350 c=ab Times, HUsec (5
Digits Min,
26,800 (s); 2, 690% 14,500(s); 1,450 95, 900(s): 3,628 c=a/b | Precision)
>
8,500 (s) 4,600(s) %85282(53 541% c=a+h
3(’3 000(5): Likely Floating
8,300 (s) 4,500(s) 13 1005<S)’ 3,295% c=ab | Point Execution
CER 700(s); Times, HUsec
12, 250 (s) 6,600(s) 41.700% 8,960* c=a/b
Parity, char validity Parity, char valhidity Parity Checking of Data Transfers P%F(:)I\CI:EQSR
Only for 14.48 Transmission | Only for 1448 Transmission None Program Interrupt Facility
| Control Unit Control Unit
3% 3% None Number of Index Registers
None None Yes Indirect Addressing
Good; execellent* Good; excellent* None Special Editing Capabilities
r
None None None Boolean Operations
bl k-
None None None Table Look-up
Optional Optional Yes Console Typewriter
1 integrated non-simultaneous|1 non-simultaneous channel; 1 integrated non-simultaneous
channel; buffered printing* Processing Overlap and channel Input-Output Channels
buffered printing*
Program-compatible
with IBM 1401 Features and Comments
1441A 1441B 1620,1623 1625 Model Number
Core Core Core Core Type of Storage
2,000 8,000 20,000 20,000 Minimum
Number of Words
16,000 16,000 60,000 60, 000 Maximum
16,000 16,000 60,000 60,000 Decimal Digits | oo
Total Storage
16,000 16, 000 30,000 30, 000 Characters g
11.1 6.0 20 10 Cycle Time, Hsec WORKING
45,000 83,300 12, 500 33,300 Effective Transfer Rate, char/sec STORAGE
Parity Parity Parity Parity Checking
None None None None Storage Protection
2 digits represent 1 alpha-
meric character
Features and Comments

© 1969 AUERBACH Corporation and AUERBACH Info, Inc

*  With optional equipment.
(s) Using subroutine,

1/69



11-210.122

COMPARISON CHARTS

System Identity IBM 7010 IBM 7040 IBM 7044
Binary Bits 6 + parity + word mark 36 + parity 36 + parity
Word Length Decimal Digits |1 10. 5 10.5
DATA Characters 1 6 6
STRUCTURE .
TRU Radix Decimal Binary Binary
Floating Point Fraction Si . . .
Representation raction Size 8 digits (s) 27 or 54 bits 27 or 54 bits
Exponent Size 2 digits (s) 8 bits 8 bits
Model Number 7114 7106 7107
Arithmetic Radix Decimal Binary Binary
Operand Length, Words 1 to N char 1 1
Instruction Length, Words 1 to 12 char 1 1
Addresses per Instruction 2 1 1
Likely Fixed c=a+h 56 48 12
Point Execution
Times, Msec (5 c=ab 431 72 32
Digits Min,
Precision) c=a/b 925 94 48
c=a+b 1,590 (s) 56% 19*
Likely Floating
Point Execution c=ab 2,175 (s) 8Tk 28%
Times, HUsec
c=a/b 3,495 (s) 88* 44
CENTRAL :
PROCESSOR Checking of Data Transfers Parity, char validity Parity Parity
Program Interrupt Facility Yes, with priority scheme Yes, with fixed priorities Yes, with fixed priorities
Number of Index Registers 15 3% 3*
Indirect Addressing None One level One level
Special Editing Capabilities Excellent None None
Boolean Operations None AND, INC OR, EXC OR, NOT AND, INC OR, EXC OR, NOT
Table Look-up Good None None
Console Typewriter Yes No No
. . 0 to 4; most low-speed I/O 0 to 4; most low-speed I/O
Input-Output Channels ;eczlz)arﬁlnie; (1)5 ts.t;a;:;ciard, a devices operate in buffered devices operate in buffered
P mode mode
Program~-compatible with Can be directly coupled to Program-compatible with
Features and Comments IBM 1410 an IBM 7090 or 7094 IBM 7040
Model Number 7114 7106 7107
Type of Storage Core Core Core
Minimum 40,000 4,096 8,192
Number of Words
Maximum 100,000 32,768 32,768
Maximum Decimal Digits | 100,000 344,064 344,064
Total Storage |y acters 100, 000 196, 608 196, 608
WORKING Cycle Time, Usec 2.4 (per 2 characters) 8.0 2.0
STORAGE Effective Transfer Rate, char/sec | 356,000 375,000 1,200,000
Checking Parity Parity Parity
Storage Protection None Yes* Yes*

Features and Comments

Cycle time was 2, 5 psec
prior to April 1, 1964

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11:210 123

IBM 7070 IBM 7072 IBM 7074 System Identity
50 + 3 sign 50 + 3 sign 50 + 3 sign Binary Bits
10 + sign 10 + sign 10 + sign Decimal Digits Word Length
5 5 5 Characters DATA
Decimal Decimal Decimal Radix STRUCTURE
. . . . . . Floating Point
8 digits 8 digits 8 digits Fraction Size Representation
2 digits 2 digits 2 digits Exponent Size
7601 7105 7104 Model Number
Decimal Decimal Decimal Arithmetic Radix
1 to 10 digits 1 to 10 digits 1 to 10 digits Operand Length, Words
1 1 1 Instruction Length, Words
1 1 1 Addresses per Instruction
156 36 24 =a +b | Likely Fixed
Point Execution
660 84 72 c=ab Times, Hsec (5
Digits Min.
1,820 115 103 c=a/b | Precision)
324% 44 32% c=a+b
Likely Floating
1,150% 84 72% c=ab Point Execution
Times, Hsec
2, 540% 110 98% c=a/b
. CENTRAL
Fixed count Fixed count Fixed count Checking of Data Transfers PROCESSOR
Yes, with priority scheme Yes, with priority scheme Yes, with priority scheme Program Interrupt Facility
99 99 99 Number of Index Registers
None None None Indirect Addressing
Fair Fair Fair Special Editing Capabilities
None None None Boolean Operations
Excellent Excellent Excellent Table Look-up
Yes Yes Yes Console Typewriter
0 to 4; most low-speed 1 or 2; typewriter and 0 to 4; most low-speed
devices operate in card reader are not devices operate in Input-Output Channels
buffered mode buffered buffered mode
. . X . Floating point standard; Floating point optional;
gllx(‘);;:mgcmn&;&t;:nal, program-compatible with program-compatible with Features and Comments
acoumy IBM 7070 IBM 7070
7301 7301 7301 Model Number
Core Core Core Type of Storage
5,000 5,000 5,000 Minimum
Number of Words
9,990 30,000 30,000 Maximum
99, 900 300,000 300, 000 Decimal Digits | pro cum
Total Storage
49,950 150, 000 150,000 Characters 8
6.0 6.0 4,0 Cycle Time, Usec WORKING
209, 000 416,500 625,000 Effective Transfer Rate, char/sec STORAGE

Fixed count

Fixed count

Fixed count

Checking

None

None

None

Storage Protection

Features and Comments

*  With optional equipment.
(s) Using subroutine,
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11:210.124

COMPARISON CHARTS

System Identity IBM 7080 IBM 7090 IBM 7094
Binary Bits 6 + parity 36 36
Word Length Decimal Digits |1 10.5 10.5
DATA Characters 1 6 6
STRUCTURE Radix Decimal Binary Binary
Floating Point . . . . . . .
Representation Fraction Size 8 digits (s) 27 bits + sign 27 or 54 bits + sign
Exponent Size 2 digits (s) 8 bits 8 bits
Model Number 7102 & 7305 7108 & 7109 Model I I Model I
Arithmetic Radix Decimal Binary Binary
Operand Length, Words 1 to 255 char 1 lor2
Instruction Length, Words 5 char 1 1
Addresses per Instruction 1 1 1
Likely Fixed c=a+b 32 13, 08 10 7.0
Point Execution
Times, Msec (5 c =ab 134 34, 01 16 9.8
Digits Min,
Precision) c=a/b 285 39, 24 20 14.0
c=a+b — 22, 67 12 8.4
Likely Floating
Point Execution | ¢ =ab —_— 32. 70 16 11.2
Times, Usec
c=a/b — 37.06 22 14,0
CENTRAL N
PROCESSOR Checking of Data Transfers Parity None None
Program Interrupt Facility Yes Yes, with priority levels Yes, with priority levels
Number of Index Registers None 3 7
Indirect Addressing One level One level One level
Special Editing Capabilities Good None None
Boolean Operations None AND, INC OR, EXC OR, NOT AND, INC OR, EXC OR, NOT
Table Look-up None None None
Console Typewriter Yes None None
0 to 10, 4 of which can 1 to 5; also a special data 1 to 5; also a special data
Input-Output Channels be used only by low- communications channel communications channel
speed devices with 32 subchannels with 32 subchannels
Can operate in
Features and Comments IBM 705-compatible
mode
Model Number 7302 7302 Model I Model I
Type of Storage Core Core Core
Minimum 80,000 32,768 32,768
Number of Words
Maximum 160,000 32,768 32,768
Masximum Decimal Digits | 160,000 344,064 344,064
Total Storage | . racters 160,000 196, 608 196, 608
WORKING Cycle Time, Usec 2.0 2,18 2.00 1. 40
STORAGE Effective Transfer Rate, char/sec | 2,500,000 max, 1,380,000 max, :13';:;)0,000 ;1&32?0’000
Checking Parity None None None
Storage Protection None Limited, using ESNT Limited, using ESNT
instruction instruction
Can access 1, 5 or 10 Dual banks
Features and Comments characters per cycle Single bank with over-
lapped access

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11 210125

NCR Century Series

Century 100

Century 200

System Identitv

8(+ parity) per byte

8 (+ parity) per byte

Binarv Bits

1 or 2 per byte

1 or 2 per byte

Decimal Digits Word I.ength

Decimal or binary

Decimal or binary

Arithmetic Radix

1 to 256 bytes

1 to 256 bytes

Operand Length, Words

4 or 8 bytes

4 or 8 bytes

Instruction Length, Words

lor2

lor2

Addresses per Instruction

82,4 (dec. or hin,)

22,9 (dec. or bin,)

¢ =a +b | Likelv Fined
Point Execution

3,780 (s) 278. 3 (dec.) c=ab Times, Hsec (5
Digits Min,
9,930 (s) (s) ¢ =a/b Precision)
—_— 30 (short); 52 (long) c=ath
Likely Floating
- 124 (short); 416 (long) ¢ =ab Point Execution
Times, Hsec
-— 189 (short); 752 (long) c=a/b
Parity Parity Checking of Data Transfers

Yes; 4 types

Yes; 4 types

Program Interrupt Facility

63 63 Number of Index Registers
None Yes; up to 5 levels Indirect Addressing
None Good Special Editing Capabilities
None Optional Boolean Operations
None Scan instructions Table Look-up
Optional Standard Console Typewriter

2 1/0 trunks (channels)

4 1/0 trunks (channels) are
standard; 4 more are optional

Input-Output Channels

Instruction repertoire is a subset
of the Century 200 repertoire

Optional features include NCR 315 and
IBM 1401/1440/1460 compatibility

Features and Comments

1 per byte 1 per byte Characters DATA
PRUCTT
- Binary Radix STRUCTURE
. s e , Floating Point
-— 24 or 56 bits + sign Fraction Size Representation
- 7 bits Exponent Size
615-100 615-200 Model Number

CENTRAL
PROCESSOR

615-100

615-200

Model Number

Short-rod thin-film

Short-rod thin~film

Type of Storr;tge

16,384 bytes

32,768 bytes

Minimum
Number of Words

32,768 bytes

524, 288 bytes

Maximum

65,536

1,048,576

Decimal Digits Maximum

32,768

524,288

Characters Total Storage

0.8 per 1 byte

0, 8 per 2 bytes

Cycle Time, Usec

156,000 625,000 Effective Transfer Rate, char/sec
Parity Parity Checking
None Optional Storage Protection

Dual-spindle disc unit is required
in every Century 100 system; all
software is disc-oriented

Dual-spindle disc unit is required in
every Century 200 system; all software
is disc-oriented

Features and Comments

WORKING
STORAGE

*  With optional equipment.
(s) Using subroutine,
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11:210.126

COMPARISON CHARTS

System Identity

NCR 315 & 315-100 NCR 315 RMC
Binary Bits 12 + parity 12 + parity
Word Length Decimal Digits 3 3
DATA Characters 2 2
STRUCTURE Radix Decimal Decimal
Floating Point : . - ot
Representation Fraction Size 11 digits 11 digits
Exponent Size 3 digits 3 digits
Model Number 315-3 thru 315-5, 315-101 315-501
Arithmetic Radix Decimal Decimal
Operand Length, Words 1to8 l1to8
Instruction Length, Words 2o0r4 2or4
Addresses per Instruction 1 1
Likely Fixed c=a+b 138 19.5
Point Execution
Times, Msec (5 c=ab 568 97.2
Digits Min,
Precision) c=a/b 1,414 458, 4
c=a+b 1,232 (s) 48.2
Likely Floating
Point Execution | ¢ =ab 3,132 (s) 261, 2
Times, HUsec
c=a/b 3,332 (s) 523, 2
P%%}é’g;gé}{ Checking of Data Transfers Parity Parity
15 Yes, 1/0 only; processor Yes, I/0 only; processor
Program Interrupt Facility mal;‘unoﬁon* ) mali"'nnntion*
Number of Index Registers 30 30
Indirect Addressing None None
Special Editing Capabilities Good Good
Boolean Operations None None
Table Look-up Fair Fair
Console Typewriter Yes Yes
1 integrated non-simultaneous 1 integrated non-simultaneous channel;
Input-Output Channels channel; optional tape read/write/ optional tape read/write/compute facility
compute facility
Multiply/divide is standard Program compatible with
Features and Comments in 315, optional in 315-100 NCR 315 and 315-100
Model Number 316 316-502, 316-504
Type of Storage Core Thin film
Minimum 5,000 20,000
Number of Words
Maximum 40,000 80,000
Maximum Decimal Digits | 120,000 240,000
Total Storage | cparacters 80,000 160, 000
WORKING Cycle Time, Msec 6 0.8
STORAGE Effective Transfer Rate, char/sec | 83,000 1,244,000
Checking Parity Parity
Storage Protection None None
Entire working storage is thin-film
Features and Comments "Rod Memory"

* With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11:210 127

RCA Spectra 70

memory

memory

70/15 70/25 70/35 70/45 70/55 System Identity
8 per byte 8 per byte 8 per byte 8 per byte 8 per byte Binary Bits
2 per byte 2 per byte 2 per byte 2 per byte 2 per byte Decimal Digits Word Length
1 per byte 1 per byte 1 per byte 1 per byte 1 per byte Characters DATA
STR URE
- -—- Binary Binary Binary Radix TRUCT
-—- -—- 24 or 56 bits 24 or 56 bits 24 or 56 bits Fraction Size F}:l:;?ensgef:&lg;n
- - 7 bits 7 bits 7 bits Exponent Size
70/15 70/25 70/35 70/45 70/55 Model Number
Binary, decimal | Binary, decimal | Binary, decimal |Binary, decimal | Binary, decimal Arithmetic Radix
Variable Variable Variable Variable Variable Operand Length, Words
4 or 6 bytes 2,4, or 6 bytes 2,4, or 6 bytes 2,4, or 6 bytes 2,4, or 6 bytes Instruction Length, Words
0,1, or 2 0,1, or 2 0,1, or 2 0,1, or 2 0,1, or 2 Addresses per Instruction
62 23 or 49 51 or 80 25 or 42 7.8 or 20 c =a +b | Likely Fixed
Point Execution
(s) 406 163 or 276 82 or 126 18 or 58 c=ab Times, Hsec (5
Digits Min,
(s) 469 243 or 487 111 or 209 25 or 46 c=a/b Precision)
-—- -—- 81 or 116 37 or 53 13.4 or 19.0 c=a+b
Likely Floating
-—- - 203 or 536 68 or 212 24.2 or 53.1 c=ab Point Execution
Times, Hsec
--- - 446 or 1282 101 or 305 28.6 or 83.8 c=a/b
Parity Parity Parity Parity Parity Checking of Data Transfers P(l:ikéxg‘%l;g(l)}l
Yes, limited Yes, 4-level Yes, multi-level |Yes, multi-level [ Yes, multi-level Program Interrupt Facility
None 15 max. 16 max. 16 max. 16 max. Number of Index Registers
None None None None None Indirect Addressing
Fair Fair Good Good Good Special Editing Capabilities
AND, INC OR, AND, INC OR, AND, INC OR, AND, INC OR, AND, INC OR, Boolean Operations
EXC OR EXC OR EXC OR EXC OR EXC OR
None None None None None Table Look-up
Optional Optional Optional Optional Optional Console Typewriter
ih\:;;l:ef ssu?l’a ;f i!\tgni eslf.eg tgll: 1 0 to 2 selector 0 to 3 selector 0 to 6 selector
\vt;iclm ca;l operate | multi leéor channels; 1 multi- |channels; 1 multi-| channels; 1 multi- Input-Output Channels
simulta.neou%ly channlt)al plexor channel plexor channel plexor channel
. | . . Program compat- | Program compat- | Program compat-
No multiply ox Multiply-divide | jp]e vith IBM ible with IBM ible with IBM
divide in decimal System/360; uses [System/360; uses | System/360; uses Features and Comments
instructions radix only integrated circuits|integrated circuits| integrated circuits
70/15 70/25 70/35 70/45 70/55 Model Number
Core Core Core Core Core Type of Storage
4,096 bytes 16,384 bytes 16,384 bytes 16,384 bytes 65,536 bytes Minimum
Number of Words
8,192 bytes 65,536 bytes 65,536 bytes 262,144 bytes 524, 288 bytes Maximum
16,384 131,072 131,072 524,288 1,048,576 Decimal Digits Maximum
L]
8,192 65,536 65,536 262,144 524,288 Characters Total Storage
2.0 per 1 byte 1.5 per 4 bytes 1.44 per 2 bytes |1.44 per 2 bytes |0.84 per 4 bytes Cycle Time, Msec WORKING
250,000 1,333,333 695, 000 695,000 1,136,000 Effective Transfer Rate, char/sec STORAGE
Parity Parity Parily Parity Parity Checking
None None Write only* Write only* Write only* Storage Protection
ol o _ 16 general- 16 general-
No general 15 general . . 16 general . purpose registers |purpose registers
purpose purpose registers | purpose registers in fast seratchpad | in fast scratchpad Features and Comments
registers in core storage in core storage P P

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.

*  With optional equipment.
(s) Using subroutine,
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COMPARISON CHARTS

System Identity RCA Spectra 70/46 RCA 301 RCA 3301
Binary Bits 8 per byte 6 + parity 6 + parity
Word Length Decimal Digits | 2 per byte 1 1
DATA Characters 1 per byte 1 1
]
STRUCTURE Radix Binary Decimal Decimal
Floating Point . . s e -
Representation Fraction Size 24 or 56 bits 8 digits 8 digits
Exponent Size 7 bits 2 digits 2 digits
Model Number 70/46 303, 304, 305 354, 355 3303 3304
Arithmetic Radix Binary, decimal Decimal Decimal Decimal
Operand Length, Words Variable 1 to 44 char 24051118;.0 1 to 44 char
Instruction Length, Words 2,4, or 6 bytes 10 char 10 char 10 char
Addresses per Instruction 0,1, or 2 2 2 2
Likely Fixed c=a+h 25 or 42 294 166 45 13
Point Execution
Times, Usec (5 c=ab 82 or 127 8,400(s) 434 562 25
Digits Min,
Precision) c=a/b 111 or 210 18,000(s) 441 1,650 41
c=a+b 37 or 53 35,000(s) 196 - 13
Likely Floating
Point Execution ¢ =ab 68 or 212 9, 200(s) 476 - 26
Times, Usec
c=a/b 101 or 305 18,800(s) 483 - 41
CENTRAL B . . N :
PROCESSOR Checking of Data Transfers Parity Parity Parity
Program Interrupt Facility Yes, multi-level None Yes, flexible
Number of Index Registers 16 max. 3 3
Indirect Addressing None Yes Yes; recursive
Special Editing Capabilities Good Fair Good

Boolean Operations

AND, INC OR, EXC OR

AND, INC OR, EXC OR

AND, INC OR, EXC OR

Table Look-up

None

Single char only

None

Console Typewriter

Optional

No input; output optional

Yes

Input-Output Channels

0 to 4 high-speed selector
channels; 1 multiplexor
channel

1 integrated non-simultaneous
channel; 2 additional simulta-
neous operations*

2 standard, a 3rd optional; also,
1 Communications Control for
up to 160 devices

Features and Comments

Time-sharing capabilities
for up to 48 remote

Models 354 and 355
contain high speed

Model 3304 processes 10-
character operands very

terminals arithmetic circuits efficiently
Model Number 70/46 303, 304, 305 3361
Type of Storage Core Core Core
Minimum 262, 144 bytes 10,000 40,000
Number of Words
Maximum 262, 144 bytes 40,000 160,000
Maximum Decimal Digits |524, 288 40,000 160,000
Total Storage |y 100ters 262, 144 40,000 160,000
WORKING Cycle Time, Usec 1.44 per 2 bytes 7.0 1.5 or 1.93
STORAGE Effective Transfer Rate, char/sec | 1,388,888 67, 600 1,290,000
Checking Parity Parity Parity
Storage Protection Read and write None None

Features and Comments

Fast read-only memory
facilitates time-shared
operations

Optional 4. 8 usec memory
reduces execution times
by 31%

200-character control
memory has 0.214 usec
cycle time

*

With optional equipment.

(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE 11 210 129
UNIVAC SS 80/90 s
UNIVAC L Model T Model I UNIVAC 4181& I System Identity
25 + 2 check 41 + parity 44 + parity 18 + parity Binary Bits
10 11 5.3 Decimal Digits Word Length
10 char. per | 20 char. per
4 2 words $words P 3 Characters DATA
. — . — Radix STRUCTURE
. . o o . . Floating Point
Fraction Size Representation
-—= --= -—- -—= Exponent Size
4121 Model I Model I 418 Mod I 418 Mod II Model Number
Decimal Decimal Decimal Binary Binary Arithmetic Radix
1to4 1 1 1 1 Operand Length, Words
1 1 1 1 1 Instruction Length, Words
1 1+1 1+1 1 1 Addresses per Instruction
24 833 136 24 12 ¢ =a+b | Likely Fixed
Point Execution
92 to 140 1,800 979 54 27 c=ab Times, Msec (5
Digits Min,
88 to 164 1,800 979 72 36 c=a/b Precision)
-— - - 561(s) 280(s) c=a+h
Likely Floating
_— -— —— 775(s) 387(s) c=ab Point Execution
Times, Hsec
o — J— 795(s) 397(s) c=a/b
. ENTRAL
Modulo 3 check Parity Parity Parity Parity Checking of Data Transfers P(I:?OIEESSOR
Yes, with priorty scheme Yes, I/O only | Yes, I/O only | Yes, with priority scheme Program Interrupt Facility
15 3 9 8 8 Number of Index Registers
Yes, recursive None None None None Indirect Addressing
None Zero suppress | Zero suppress| None None Special Editing Capabilities
AND, INC OR AND,INC OR | AND, INC OR %}bgg,olgc OR, %)I\gg,ogxxc OR, Boolean Operations
None None None None None Table Look-up
Yes Numeric only | Numeric only | Optional Optional Console Typewriter
13, 5 of which are
reserved for magnetic ;.nfgxc.lrt'ilrf :sté;uaﬁf 8, 12, or 16 Input-Output Channels
tape operations
. Models I and II are program-
1/0 devices other than . ey
Four accumulators compatible; primarily for Features and Comments
tape and drum are buffered real-time applications
4122 418 Mod I 418 Mod II Model Number
Core Drum Core Drum Core Core Type of Storage
8,192 2,400 1,280 2,400 4,096 4,096 Minimum
Number of Words
32,768 9,200 1,280 8,800 16,384 65,536 Maximum
196,608 92,000 14,080 96,800 86,835 347,340 Decimal Digits Maximum
131,072 46,000 |9,386 | 64,566 | 49,152 196, 608 Characters Total Storage
4.0 3,400 17 3,400 4.0 2.0 Cycle Time, Hsec WORKING
4,600 or Up to . STORAGE
400,000 18,500 53,944 73,000 62,500 125,000 Effective Transfer Rate, char/sec
Modulo 3 check Parity Parity Parity Parity Parity Checking
None None None None None None Storage Protection
Features and Comments

*  With optional equipment.
(s) Using subroutine,
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11:210.130

COMPARISON CHARTS

. UNIVAC 490 Series
System Identity UNIVAC 490 UNIVAC 491/492 UNIVAC 494
Binary Bits 30 30 30 + parity
Word Length Decimal Digits |8.7 8.7 8.7
=
DATA Characters 5 5 5
STRUCTURE Radix -— ~-= Binary
Floating Point . . . .
Representation Fraction Size 48 bits + sign
Exponent Size —— - 11 bits
Mode#-Number 8188 thru 8199 8187-88 thru 8187-99 3012-99
Arithmetic Radix Binary Binary Binary
Operand ILength, Words i 1 lor2
Instzgtion Length, Words 1 1 1
Addresses per Instruction 1 1 - 1
Likely Fixed c=a+b 36/29% 29.0 2.3
Point Execution
Times, Wsec (5 | c=ab 85/68% 68.2 8.7
Digits Min,
Precision) c=a/b 110/88% 88.3 8.7
c=a+b - —— 9.6
Likely Floating
Point Execution c =ab -— e 18.1
Times, HUsec
c=a/b - - 18.4
P(;{Eé)gg;ggl'{ Checking of Data Transfers None None None
Program Interrupt Facility Yes, multi-level Yes, multi-level Yes, multi-level
Number of Index Registers 7 7 7
Indirect Addressing None None None
Special Editing Capabilities None None None
Boolean Operations AND, INC OR, EXC OR AND, INC OR, EXC OR AND, INC OR, EXC OR
Table Look-up Good, via repeat mode Good, via repeat mode Good, via repeat mode
Console Typewriter Yes Yes Yes
. 12, 16, 20, or 24 general-
Input-Output Channels 8 or 14 491 has 8; 492 has 14 purpose channels
Features and Comments
Model Number 8188 thru 8199 8187-88 thru 8187-99 7005-95 thru 7005-99
Type of Storage Core Core Core
Minimum 16,384 16,384 16,384
Number of Woras
Maximum 32,768 65,536 131,072
Maximum Decimal Digits | 245,760 491,520 983,040
Total Storage | oparacters 163,840 327,680 655,360
WORKING Cycle Time, Usec 6.0 4.8 0.750
STORAGE Effective Transfer Rate, char/sec |415,000 520,000 2,222,000
Checking None None Parity check
Storage Protection None Yes, in 1,024-word blocks Yes, in 64-word blocks
Features and Comments Accele{rator feature reduces
cycle time to 4.8 usec

*  With optional equipment.
(s) Using subroutine,
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CENTRAL PROCESSORS AND WORKING STORAGE

11 210131

UNIVAC 1004 UNIVAC 1050 UNIVAC 1107 System Identity
6 6 + parity 36 Binary Bits
1 1 10.5 Decimal Digits Word Length
1 1 6 Characters DATA
: STRUCTURE
— — Binary Radix
ch . . . Floating Point
- — 27 bits + sign Fraction Size | “po . csentation
— — 8 bits Exponent Size
1004 1 1004 1, Model IIT [ Model TV
I 1004 01 Processor Processor Type 7200 Model Number
Decimal Decimal Binary Arithmetic Radix
1 to N char 1 to 16 char 1 Operand Length, Words
Plugboard wired 5 char 1 Instruction Length, Words
2 1 1 Addresses per Instruction
224 182 337 94 12.0 c=a+b | Likely Fixed
Point Execution
3,800(s) 3,100(s) 1,566% 563% 20.0 c=ab | Times, Usec (5
Digits Min,
7,100(s) 6,000(s) 2,912% 753% 39.3 c=a/b | Precision)
- - 22.0 c=a+b
Likely Floating
- — 21.3 ¢ =ab Point Execution
Times, Hsec
- - 34.7 c=a/b
; CENTRAL
None Parity None Checking of Data Transfers PROCESSOR
None Yes, 3 priority levels Yes, multi-level Program Interrupt Facility
None 7 15 Number of Index Registers
None None Yes; recursive Indirect Addressing
Good Excellent None Special Editing Capabilities
INC OR AND, INC OR AND. INC OR, EXC OR Boolean Operations
None None Good Table Look-up
None Optional Yes Console Typewriter
1 integrated channel 3 to 8 fixed- 3to8 16, 1 of which is
permits some I/O purpose general- reserved for the system Input-Output Channels
overlapping purpose console device
Programmed by Model III and IV 16 arithmetic registers;
plugboard wiring Processors are partial word capabilities Features and Comments
program-compatible
1004 11, Model III Model IV .
1004 I 1004 IO Processor Processor 7230-7234 7200 Model Number
Core Core Core Core Thin-film Type of Storage
961 4,096 8,192 16,384 128 Minimum
Number of Words
1,922 32,768 65,536 65,536 128 Maximum
1,922 32,768 65,536 688,128 1,344 Decimal Digits |y i vum
Total Storage
1,922 32,768 65,536 393,216 768 Characters
2.0 per N
8.0 6.5 4.5 5 choyacters | 4.0 0. 667 Cycle Time, psec WORKING
62,400 76, 700 222,000 ;;;?0’000 750,000 750,000 Effective Transfer Rate, char/sec STORAGE
None Parity None None Checking
None Only by software g;’?,’ write oYr;elsy’ write Storage Protection
Core storage is used Overlapped Used for index,
only for data access to arithmetic,
each bank and 1/0 Features and Comments
registers

*  With optional equipment.
(s) Using subroutine,
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11 210 132 COMPARISON CHARTS
Svstem Identity UNIVAC 1108 UNIVAC 9200 & 9300 UNIVAC 9400
Binary Bits 36 bits + parity bits 8 per byte 8 (+ parity) per byte
Word Length Decimal Digits | 10.5 2 per byte 1 or 2 per byte
DATA Characters 6 1 per byte 1 per byte
STRUCTURE Radix Binary o o
Floating Point . N . .
Representation Fraction Size 27 or 60 bits + sign
Exponent Size 8 or 11 bits -— —_—
Model Number 3011-99 9200 9300 9400
Arithmetic Radix Binary Decimal Decimal or binary
Operand Length, Words lor2 1 to 31 digits + sign 1 to 256 bytes
Instruction Length, Words 1 4 or 6 bytes 2, 4, or 6 bytes
Addresses per Instruction 1 0,1, or2 0, 1, or 2
Likely Fixed c=a+b 2.3 187.2 93.6 54 (dec.) or 16.8 (bin.)
Point Execution
Times, Msec (5 c =ab 3.9 2,980 1,490 347 (dec.)
Digits Min,
Precision) c=a/b 11.6 2,152 1,076 127 (dec.)
c=a+b 3.3 — —— -
Likely Floating
Point Execution c =ab 4.1 —— — —
Times, Msec
c=a/b 9.8 - ——- ——-
CENTRAL . .
P]{O(‘EIS{QOR Checking of Data Transfers None Parity Parity Parity
Program Interrupt Facility Yes, multi-level Yes, I/O & processor errors | Yes; 7 levels
Number of Index Registers 15 8 8 32 max.
Indirect Addressing Yes; recursive None None None
Special Editing Capabilities None Good* Good Good
Boolean Operations AND, INC OR, EXC OR AND, OR AND, OR AND, INC OR, EXC OR
Table Look-up Good None None None
Console Typewriter Yes None None Standard
Up to 5 1108 Processors and Integrated controls for simul- | 1 multiplexor channel with 8
Input-Output Channels 1/0 Controllers in an 1108-I; |taneous operation of basic card subchannels; 0 to 2 selector
up to 16 I/0 channels in each reader, punch, and printer; 1 | channels
Processor and I/O Controller |8-way multiplexor channel*
A single-processor 1108 Multiply, divide, and edit in- | Two sets of 16 general registers;
Features and C t can contain 8, 12, or 16 structions are optional features| largely program-compatible
€ €8 and Lomments 1/0 channels with the 9200 Processor with UNIVAC 9200/9300
Model Number 7005 9200 9300 9400
Type of Storage Core Plated-wire Plated-wire Plated-wire thin-film
Minimum 65,536 8,192 bytes 8,192 bytes 24,576 bytes
Number of Words
Maximum 262,144 16,384 bytes | 32,768 bytes | 131,072 bytes
Maximum Decimal Digits |2 752,512 32,768 65,536 262,144
Total Storage | . acters 1,572, 864 16,384 32,768 131,072
WORKING Cycle Time, usec 0.75 1. 2/byte 0. 60/byte 0.6 per 2 bytes
STORAGE Effective Transfer Rate, char/sec |4%>000,000 59,000 118,000 416,000
Checking Parity check on each half-word | Parity Parity Parity
Storage Protection Read and write, in None None Optional
512 word blocks

Features and Comments

Up to 8 independent
memory modules

Data structure and most
instructions are IBM
System/360-compatible

*  With optional equipment.
(s) Using suhroutine,
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COMPARISON CHARTS

HARDWARE CHARACTERISTICS:
AUXILIARY STORAGE AND
MAGNETIC TAPE

HARDWARE CHARACTERISTICS COMPARISON CHARTS
AUXILIARY STORAGE AND MAGNETIC TAPE

INTRODUCTION

The charts on the following pages summarize
the important characteristics of the auxiliary
storage and magnetic tape units for each
computer system, Explanations of the entries

AUXILIARY STORAGE

Model Number

Type of Storage

Maximum Number

Number of Words per Unit

Maximum Total Storage

Rotational Time, msec

Waiting Time, msec

Effective Transfer Rate,
char/sec

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.

on these charts follow, (To find all the infor-
mation pertaining to a particular computer
system, please refer to the Quick Reference
Index.)

Manufacturer's identifying number for this
auxiliary storage device.

Storage medium used in this unit; most com-
monly magnetic discs, drum, or strips.

Configuration restrictions as to : (1) maximum
number of units that can be connected on-line,
(2) maximum number of simultaneous read
and/or write operations, and (8) maximum
number of simultaneous seek operations. (A
seek operation usually involves the reposition-
ing of a movable access mechanism to a
particular track or cylinder.)

Maximum and minimum data capacity of each
physical unit of auxiliary storage, expressed
in computer words.

Total on-line data capacity when the maximum
number of units of this type are connected,
expressed in terms of both decimal digits and
alphanumeric characters.

Period of time required for the rotating unit
(drum or disc) to complete one revolution.
general, this time represents the minimum
time between successive accesses to a parti-
cular location.

In

Minimum, average, and maximum time inter-
val, in milliseconds, between the instant when the
the computer calls for a transfer of data to or
from the storage device and the instant when the
actual movement of data can begin. This in-
cludes the time required to reposition movable
read/write heads, to transport a magnetic strip
to a read/write drum, and/or to wait for a
specific item on a drum or disc to pass under

a read/write head.

Average rate, expressed in alphanumeric
characters per second, at which data can be
transferred between auxiliary storage and the
computer's working storage when large blocks
of data are transferred and optimum coding
techniques are employed.

1/69



!1:220.102 ) COMPARISON CHARTS

Sector Size, char Minimum unit of data that can be addressed,
expressed in characters or bytes. Auxiliary
storage units are frequently constructed so
that a variable-length field of data can be trans-
ferred by terminating the transfer after a
specified number of characters, but the location
of the first character transferred must be a
multiple of the sector size.

Transfer Load Size, char Number of alphanumeric characters of data that
can be transferred to or from the auxiliary
storage device in a single read or write
operation.

Checking Type of checking, if any, that is performed to
help ensure the accuracy of data transferred to
or from auxiliary storage.

Features and Comments Noteworthy additional features or facilities,
such as the use of removable disc packs; or
amplification of one or more of the preceding
entries.

MAGNETIC TAPE

Model Number Manufacturer's identifying number for this
magnetic tape unit.

Maximum Number of Units Configuration restrictions as to: (1) maximum
number of units that can be connected on-line,
(2) maximum number of simultaneous tape read
and/or write operations, (3) maximum number
of units (if any) that can simultaneously search
for a specified record or class of records, and
(4) maximum number of tape rewind operations
that can proceed simultaneously.

Demands on Processor, % Quantitative measure of the delay imposed
upon the central processor or its working
(main) storage unit by data transfer operations
to or from the magnetic tape unit. For exam-
ple, if a tape unit requires 25 out of every 100
cycles of a core storage unit to store the data
which it is reading from tape, it imposes a
demand of 25%; four such tape read or write
operations proceeding simultaneously would
""'saturate'' the core storage, resulting (in
most systems) in a total suspension of the
execution of instructions by the processor.
Demands on the processor, if any, during
tape starting (acceleration) and stopping
(deceleration) are also shown.

Transfer Rate, Kilochar/sec Speeds, expressed in thousands of alphanumeric
characters (or bytes) per second, at which data
is transferred between magnetic tape and the
computer's working (main) storage under three
conditions: (1) peak speed -- the instantaneous
data transfer rate when no allowances are made
for tape start times, stop times, or interblock
gaps; (2) effective (average) speed when reading
or writing data in blocks of 1000 data characters;
and (3) effective speed upon blocks of 100 data

A
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AUXILIARY STORAGE AND MAGNETIC TAPE

11:220.103

Data Tracks

Tape Speed, inches/sec

Data Rows per Block

Data Rows per Inch

IBM 729 Compatible

IBM 2400 Compatible

Checking

Read Reverse

Features and Comments

characters. For tape units that can read or
write at two or more recording densities (Data
Rows per Inch), Transfer Rates are shown for
all densities.

Number of tracks (divisions running parallel

to the edges of the tape) in which information
bits (as distinguished from checking or timing
bits) are recorded; therefore, the number of
information bits recorded in each row or frame
of the tape. (Note that the commonly-used
"7-track tape'' and ''9-track tape'' have 6 and 8
data tracks, respectively, plus a parity track.)

Speed with which the tape passes the read/write
heads. 'The tape speed multiplied by the re-
cording density in characters per inch gives the
peak transfer rate in characters per second.

Number of rows (frames) of information that
can be recorded in each physical block (i.e.,
the section of tape between two interblock gaps).
Most current tape units record one character or
byte per row and can record a variable number
of rows per block.

Recording density, expressed in terms of the
number of rows of information that can be re-
corded in a 1-inch length of tape. Many current
units offer a choice of two or more densities.

Capability to read tapes written by one of the
IBM 729 Series Magnetic Tape Units, which
effectively established format standards for
7-track tape recording: 1/2-inch wide tape,
usually in 2400-foot reels, recorded at 200,

556, or 800 rows per inch with 6 data tracks and
1 parity track and in variable block lengths with
0.75-inch interblock gaps.

Capability to read tapes written by one of the
IBM 2400 Series Magnetic Tape Units, which
effectively established standards for 9-track
tape recording: 1/2-inch wide tape, usually in
2400-foot reels, recorded at 800 or 1600 rows
per inch with 8 data tracks and 1 parity track
and in variable block lengths with 0. 6-inch
interblock gaps.

Type of checking, if any, that is performed to
help ensure the accuracy of both magnetic
tape reading and writing operations.

Capability to read a tape in the reverse
direction and fill an input area backwards
starting with the last location. This feature
is of particular value in reducing the time to
perform sorts.

Noteworthy additional features or facilities,
or amplification of one or more of the preced-
ing entries.
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11 220.104

COMPARISON CHARTS

Svstem Identity

Burroughs B 100/200
Series 10-puscee Proeessor

Burroughs B 200 Series
6-psce Processor

(Burroughs B 300)

AUXILIARY
STORAGE

Model Number B 475 B 475
Tvpe of Storage Discs Discs
Units On-Line 10 10
Maximum
q . Read/Write
Number Operations 1 1
Seck Operations 0 0
Number of Minimum 9,600,000 9,600,000
Words per
Unit Maximum 48,000,000 48,000,000
Maximum Decimal Digits 480,000, 000 720,000,000
Total
Storage Characters 480,000, 000 480,000, 000
Rotational Time. msce 40 40
Minimum 0 0
Waiting
Time, Average (Random) 20 20
msec
Maximum 40 40
Effective Transfer Rate, char/sec 62, 000 62, 000

Sector Size, char

96, 240, or 480

96, 240, or 480

Transfer Load Size, char

1 to 19,200 by
96 or 240, or 480

1 to 19,200 by
96 or 240, or 480

Checking

Multiple character check

Multiple character check

Features and Comments

No auxiliary storage is avail-
able for these processor
models

Optional Data Compress
instruction permits packing
of decimal digits.

MAGNETIC
TAPE

Model Number B 421 B 423 B 422 B 424 B 425
On-Line 6 6 6 6 6
Maximum Reading/Writing 1 1 1 1 1
Number
of Units Searching 1 1 1 1 1
Rewinding 6 6 6 6 6
Demands on Reading/Writing 100 100 100 100 100
Processor,
% Starting/Stopping 100/0 100/0 100/0 100/0 100/0
Peak 50.0 24.0 66.0 66.0 72.0
Transfer
Rate, Kilo- | 1,000-char blocks 29.6 19.0 38.5 39.8 41.9
char/sec
100-char blocks 6.3 6.6 8.0 8.7 8.8
Tape Speed, inches/sec 90 120 120 83 90
Data Tracks 6 6 6 6 6
Data Rows per Block Variable Variable Variable Variable Variable
Data Rows per Inch 200/556 200 200/556 800 200/556/800
IBM 729 Compatible Yes Yes Yes Yes Yes
IBM 2400 Compatible No No No No No
Reading Track and Track and Track and Track and Track and
Checking row parity row parity row parity row parity row parity
Writing Read Read Read Read Read
after write after write after write after write after write
Read Reverse No No No No No

Features and Comments

A maximum of 4 tape units
can be attached to a B 100
Series processor

B 200 Series 6-psec
processor can also use B 421
and B 423 tape units

B 300 Processor can utilize
all B 400 Series tape units.

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE

11 220 105

Burroughs B 2500 & B 3500

Burroughs B 5500

System Identify

B 9370 Series B 9372 Series B 9375 Series B 430 B 475 Model Number
Disc Disc Disc Drum Discs Type of Storage
2/channel 25/ channel 25/channel 2 100 Tmts on-TLine
Read/Write Maximum
1/channel 1/channel 1/channel 2 2 Operations Number
2/channel 5/channel 5/channel 2 2 Seek Operations
1,000,000 10, 000, 000 100, 000, 000 32,768 1, 200,000 Minimum Number of
Words per
2, 000, 000 50,000, 000 500, 000, 000 32,768 6,000,000 Maximum Unit
8,000, 000/ch 500 x 108/ch 500 x 10" /ch 917, 504 1,680 x 106 Decimal Digits Maximum
Total
4,000, 000/ch 250 x 108/ch 250 x 107/ch 524,288 960 x 108 Characters Storage
34 40 46, 80, or 120 16.7 40 Rotational Time, msec AUXILIARY
STORAGE
0 0 0 0 0 Minimum
Waiting
17 20 23, 40, or 60 8.3 20 Average (Random) Time,
msec
34 40 46, 80, or 120 16,7 40 Maximum
216,000 to
291,000 218,000 395:000 122,880 80,000 Effective Transfer Rate, char/sec
100 100 100 8 240 Sector Size, char
100 to 10,000 100 to 10,000 100 to 10,000 8 to 8,124 240 to 15,120 Traunsfer Load Size, char
Multiple char, Multiple char, Multiple char, Parity Multiple Char, Checking
Fixed heads, one Fixed heads, one “Access time Fixed heads,
per track; called per track depends on model one per track
"Systems Memory" selected; fixed Features and Comments
heads, 1/track
B 9381 |B 9382 B 9390 | B 9391 B9392 | B9393 | Ba22 |B423 |B424 |B425 Model Number
4/channel 10/channel 16 16 16 16 On-Line
. ipe Maximum
1/channel 1/channel 4 4 4 4 Reading/Writing Number
0 0 0 0 0 0 Searching of Units
4/channel 10/channel 16 16 16 16 Rewinding
Varies Varies 0t03.3[0t03,2(0t08.3{0t0 3. 6 Reading/Writing Demands on
Processor,
Varies Varies 0 0 0 0 Starting/Stopping %
36,0 [72.0 50.0 (72,0 72,0 144.0 66.0 |24.0 [66.0 |72.0 Peak
Transfer
24,0 30.2 35, 5 44, 6 49, 0 73. 4 64,4 163.5 [64.4 [68.9 1,000-char blocks Rate, Kilo-
char/sec
6.5 7.2 9.5 10.1 12,2 13.0 14,8 32,3 |14.8 [18.0 100-char blocks MAGNETIC
TAPE
45 45 90 90 90 90 120 120 83 90 Tape Speed, inches/sec
8;6% 8;6* 6. 6 8 8 6 Data Tracks
Variable Variable Variable Data Rows per Block
200/800 | 200/800/ | 220/ 200/
200/800 %g%aoo/ 200/556 t%88/556/ 4 1606 /| BB oo [so0 (23R40, Data Rows per Inch
Yes* Yes* Yes Yes No No Yes IBM 729 Compatible
Yes Yes No No Yes Yes No IBM 2400 Compatible
Track and row parity | Track and row parity Track and row parity Reading heck
Checking
Read after write Read after write Read after write Writing
Yes Yes Yes Read Reverse
Optional 7-channel
recording Features and Comments

© 1969 AUERBACH Corporation and AUERBACH Info, Inc
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11:220.106

COMPARISON CHARTS

System Identity

Burroughs B 6500 & B 7500

Model Number B 9375-0 B 9375-2 B 9375-3
Type of Storage Discs Discs Discs
Units on-Line 10/control 10/control 10/control
Maximum
Read/Write
Number Operations 1/control 1/control 1/control
Seek Operations — -— i
Number of Minimum 100 x 106 bytes 100 x 108 bytes 100 x 108 bytes
Words per 5 G
Unit Maximum 100 x 108 bytes 100 x 108 bytes 100 x 108 bytes
Maximum Decimal Digits Up to 2 x 109 bytes/control
Total
Storage Characters Up to 1 x 107 bytes/control
AUXILIARY Rotational Time, msec 46 46 120
STORAGE
Minimum 0 0 0
Waiting
Time, Average (Random) 23 40 60
msec
Maximum 46 80 120
Effective Transfer Rate, char/sec 377,000 216,000 395,000
Sector Size, char 100 100 100
Transfer Load Size, char ?
Checking Longitudinal check characters
Fixed heads, one per track; storage capacities are highly
Features and Comments modular; "exchange" units permit 2-way or 4-way
read/write simultaneity within one bank of disc modules
Model Number B 9381 B 9382 B 9392 B 9393 B 9394-2
On-Line 8/control 6/control
Maximum Reading/Writing 1/control 1/control
Number
of Units Searching 0 0
Rewinding All All
Demands on Reading/Writing Varies Varies
Processor,
% Starting/Stopping Varies Varies
Peak 36.0 72.0 72.0 144 96.0
Transfer
Rate, Kilo- 1,000-char blocks 24,0 30. 2 49,0 73.4 64, 2
char/sec
MAGNETIC 100-char blocks 6.5 7.2 12,2 13.0 16. 2
TAPE
. Tape Speed, inches/sec 45 45 90 90 120
Data Tracks 8 8
Data Rows per Block Variable Variable
Data Rows per Inch 800/200% [ 1600 800/200% 1 1600 800/200%
IBM 729 Compatible Yes* Yes*
IBM 2400 Compatible Yes Yes
Reading Parity Parity
Checking
Writing Read after write Read after write
Read Reverse Yes Yes
2, 3, or 4 tape Free-standing tape drives; ""exchange"
Features and Comments drives in a single units permit up to 4 controls to serve
cabinet, up to 16 drives,

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11:220 107
CDC 160 & 160-A CDC 1604 CDC 1604-A System Identify
8951 818 818 Model Number
Drum Discs Discs Type of Storage
1 28 28 Units on-Line
1 1 6 Read/Write Maximum
Operations Number
1 6 6 Seek Operations
32,864 4,194,304 4,194,304 Minimum Number of
Words per
32,864 4,194,304 4,194,304 Maximum Unit
108,400 938 x 106 938 x 106 Decimal Digits Maximum
Total
65,728 938 x 10° 938 x 108 Characters Storage
- === == Rotational Time, msec AUXILIARY
otational Time STORAGE
-— 0 0 Minimum
Waiting
-== 146 146 Average (Random) Time,
msec
--= 226 226 Maximum
32,000 max 98,000 max 98,000 max Effective Transfer Rate, char/sec
- - - Sector Size, char
32,768 8 to 32,768 8 to 32,768 Transfer Load Size, char
- Check characters Check characters Checking
Individually positionable Individually positionable
access arm serves access arm serves Features and Comments
each disc each disc
603 606 1607  (IBM7291I|IBM 7291V | 606 Model Number
8 8 24 24 24 48 On-Line
1 1 . ips Maximum
(2* in160-A) | (2*in 160-4) | © 2 2 6 Reading/Writing Number
. of Units
0 0 0 0 0 0 Searching
8 8 24 24 24 48 Rewinding
(1:3* in 160-A 180:;)* in 160-A) | 2% 7.8max |11,3 max | 3,3 max Reading/Writing Demands on
in160-A) | (83*in 160-A) Processor,
— — 0 0 0 0 Starting/Stopping %
41,7 83.3 30.0 41,7 62, 5 83.3 Peak
Transfer
24,17 49.0 27,4 27.3 40, 3 49,0 1, 000-char blocks Rate, Kilo-
char/sec
5.4 10. 4 10. 2 6,7 9.6 10. 4 100-char blecks MAGNETIC
TAPE
75 150 150 75 112, 5 150 Tape Speed, inches/sec
6 6 6 6 6 6 Data Tracks
Variable Variable Variable|Variable |Variable Variable Data Rows per Block
200/556 200/556 200 200/556 | 200/556 200/556 Data Rows per Inch
Yes Yes Yes Yes Yes Yes IBM 729 Compatible
No No No No No No IBM 2400 Compatible
Track and row parity Row  |Row parity Row parity Reading
- parity Checking
Read after write S%ty Read after write Read after write Writing
No ] No Yes  [No No No Read Reverse
Features and Comments
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11.220.108 COMPARISON CHARTS
System Identity CDC 3100, 3300, & 3500 CDC 3400, 3600, & 3800
Model Number 852 853 854 813 & 814 863 813 & 814 863
Type of Storage Discs Discs Discs Discs Drum Discs Drum
" Units on-Line 5/ch 8/ch 8/ch 8/ch 8/ch 8/ch 8/ch
aximum
Read/Write ]
Number Operations 1/ch 1/ch 1/ch 1/ch i/ch 1/ch 1/ch
Seek Operations 1 1 1 2 1 2 1
. 6 6 6 6 6 6 6
Number of Minimum 0.5x 10 1.1x10 2,0x10 50,3 x 10 1.0x10 50.3x 10 1.0x 10
Words per 3 3 3 3 3 3 3
Unit Maximum 0,7x10 1.1x10 2,0x10 50,3 x 10 1Lox 10 50.3x 10 1.,0x 10
6
Maximum Decimal Digits 14.9x10°]32,7x10%| 65,5 x 10% | 1. 6 x 107 | 33.5x10° | 1. 6x 10 33,5 x 10°
Total 6 6 6 g 6 9 6
Storage Characters 14,9x10°(32,7x10 {65.5x10 |1,6x 10 33.5x10 1.6x 10 33.5x 10
AUXILIARY Rotational Time, msec 40 25 25 50.9 50.9 50. 9 50.9
STORAGE
Minimum 0 0 0 0 0 0 0
Waiting
Time, Average (Random) | 67,5 67.5 67.5 65 16,7 65 16.7
msec
Maximum 165 165 165 110 33.4 110 33.4
Effective Transfer Rate, char/sec | 69,840 193,750 | 193,750 | 160,000 1,308,104 160, 000 1,308,104
Sector Size, char 100 256 256 256 100 256 100
T fer Load Size, ch 1 to 1 to 1 to 1to 2 to 1 to 2 to
ransier Load Size, char 40,960 | 40,960  |40,960  |4,096 131,072 4,096 131,072
Checking Parity ~ Parity Parity Parity Parity Parity Parity
Compat- | Remov- Remov- Dual-channel | Various Dual-channel | Various
Features and Comments ible with | able able controllers | interlacing | controllers interlacing
IBM Disc Disc are factors can are factors can
1311 Packs Packs standard be selected standard be selected
600 Series
Model Number 7-Track Units 9-Track Units 604 607
On-Line 16/ch 2/ch 512 512
Maximum Reading/Writing 8 8 4 4
Number
of Units Searching 0 0 0 0
Rewinding All All 512 512
Demands on Reading/Writing Varies Varies 4,5 8.9
Processor,
% Starting/Stopping 0 0 0 0
Peak 120. 0 30.0 60, 0 120.0
Transfer
Rate, Kilo- | 1,000-char blocks 74.4 20.3 36. 0 64. 0
char/sec
MAGNETIC 100-char blocks 16.8 5.2 6.8 12.4
TAPE
Tape Speed, inches/sec 150 150 75 150
Data Tracks 6 8 6
Data Rows per Block Variable Variable Variable
Data Rows per Inch 200/556/800 200/800 200/556/800
IBM 729 Compatible Yes No Yes
IBM 2400 Compatible No No No
Reading Track and row parity Track and row parity Track and row parity
Checking
Writing Read after write Read after write Read after write
Read Reverse Yes Yes No Yes
1, 2, 3, and 4-channel
Features and Comments controllers available

+With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11:220.109
Control Data 6000 Series System Identify
6400,/6600/
6800 Extended 6603 6638 853 854 Model Number
Core Storage
Core Disc Disc Disc Disc Type of Storage
1, 2, 4 . .
lé ni o d:xli’s or 8 8 8 8 Units on-Line
Read/Write Maximum
! 1/ch 1/ch 1/ch 1/ch Operations Number
_— 1/ch 1/ch 1/ch 1/ch Seek Operations
125,952 8 x 108 84 x 10° 2. 048 x 108 4,086 x 10° Minimum Number of
3 5 3 3 Words per
2,015,232 8x10 84 x 10 2,048 x 10 4,086 x 10 Maximum Unit
37,028,736 144 x 1()6 294 x 106 7.168 x 106 14,3 x 106 Decimal Digits Maximum
5 3 3 G Total
20,971,520 80 x 10 168 x 10 32,768 x 10 65, 536 x 10 Characters Storage
- 63. 2 52, 6 25 25 Rotational Time, msec AUXILIARY
STORAGE
. 0032 0 0 0 0 Minimum
Waiting
. 0032 153 25 70 70 Average (Random) Time,
msec
. 0032 186 110 170 170 Maximum
25 x 106 to 2 to
100 x 106 1,195,297 1,666, 666 193,750 193,750 Effective Transfer Rate, char/sec
- 704 256 256 256 Sector Size, char
10 to 2 to 2 to 2to 2 1o 3
1, 200,000 88,376 40,956 40,960 40, 960 Transfer Load Size, char
None Parity Parity Parity Parity Checking
Removable Removable
Disc Packs Disc Packs Features and Comments
607-7 Track Model Number
6/ch On-Line
. hs Maximum
1/ch Reading/Writing Number
1/ch Searching of Units
All Rewinding
0 Reading/Writing Demands on
Processor,
0 Starting/Stopping %
120. 0 Peak
Transfer
74,4 1,000-char blocks Rate, Kilo-
char/sec
16.8 100-char blocks MAGNETIC
TAPE
150 Tape Speed, inches/sec
7 Data Tracks
Variable Data Rows per Block
200/556/800 Data Rows per Inch
Yes IBM 729 Compatible
No IBM 2400 Compatible
Track and row parity Reading
Checking
Read after write Writing
Yes Read Reverse
Features and Comments

*With optional equipment,
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COMPARISON CHARTS

11:220.110
System Identity GE-115 GE-130
Model Number DSS130 DSU160
Type of Storage Disc Discs
Units on-Line 5/controller 8/controller '
Maximum
Read/Write .
Number Operations 1 1/controller
Seek Operations 1 &/controller
Number of Minimum 2,000,000 chars 192,000
Words per
Unit Maximum 4,470,000 digits 192,000
Maximum Decimal Digits 89. 4 x 106 controller 92 x 105/controller
Total
Storage Characters 59. 6 x 106 controller 6. 14 x 105/controller
AUXILIARY Rotational Time, msec 40 25
STORAGE
Minimum 0 0
Waiting
Time, Average (Random) 95 85
msec
Maximum 185 165
Effective Transfer Rate, char/sec | 50,000 111,000
Scctor Size, char 100 384
Transfer Load Size, char 1to 1,024 1 to 38,400
Checking Parity; synchronization Parity check char.
Changeable Compatible with
Features and Comments "Disk Pack' IBM 1316
storage medium
Model Number MTH103 MTH106 MTH103 MTH106
On-Line 6/controller 6/ controller 6/controller | 6/controller
Maximum Reading/Writing 1 1 1/controller | 1/controller
Number
of Units Searching 0 0 0 0
Rewinding All All All All
Demands on | Reading/Writing 100. 0 100. 0 ? ?
Processor,
% Starting/Stopping 100. 0 100. 0 ? ?
Peak 30.0 60. 0 3C.0 60,0
Transfer
Rate, Kilo- 1,000-char blocks 20.3 40.5 20.3 40.5
char/sec
MAGNETIC 100-char blocks 5.2 10.3 5.2 10.3
TAPE
Tape Speed, inches/sec 37.5 75 37.5 75
Data Tracks 8 or 6* 8 or 6* 8 or 6* 8 or 6*
Data Rows per Block Variable Variable Variable Variable
Data Rows per Inch 800/556*/200% 800/556*/200* 800/556*/200* | 800/566%/200%
IBM 729 Compatible Yes* Yes* Yes* Yes*
IBM 2400 Compatible Yes Yes Yes Yes

Reading

Track, row, and diagonal parity

Track, row, and diagonal parity

Checking
Writing

Read after write

Read after write

Read Reverse

Yes

Yes

Features and Comments

Up to four controllers can
be connected to the central

processor

*With optional equipment.
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AUXILIARY STORAGE AND MAGNETIC TAPE 11:220.111
GE-200 Series GE-400 Series System Identify
DSU204 DSU270 MSU388 Model Number
Discs Discs Magnetic cards Type of Storage
4 or 32 ' 4/channel 4/channel Units on- Line

Read/Write Maximum
1 1/channel 4/channel Operations Number
4 or 32 4/channel 4/channel Seek Operations
6,290,000 3,8 x 106 84.8 x 108 Minimum Number of
Words per
6,290, 000 3.8 x 106 84.8 x 10° Maximum Unit
138, 4 x 106 to 1,107 x 106 94 x 106/ch 1,356 x 108/ch Decimal Digits M;’éi:;“m
75.5 x 106 to 604 x 106 307. 2 x 106/ch 1,356 x 108/ch Characters Storage
50 31 - Rotational Time, msec AUXILIARY
STORAGE
0 0 0 Minimum
Waiting
225 26 550 Average (Random) Time,
msec
357 52 600 Maximum
60,000 324,000 35, 000/42, 000 Effective Transfer Rate, char/sec
192 384 6 Sector Size, char
192 to 3,072 by 192 1 to max core 1 to max core Transfer Load Size, char
Parity Parity; Parity; read after write .
check char Checking
Capacity varies with Changeable storage
200 Series processor model Features and Comments
H ; _ - _
MTH680 | MTH690 MT Series (7-track) MT Series (9-track) Model Number
34’1 56, or | 64 or 56 8/channel 8/channel On-Line
1, 7, or 8| 2or4 1/channel 1/channel Reading/Writing M?\Iﬂrr;‘:éﬁ
0 0 0 0 Searching of Units
8, 56, or | 64 or 56 All All Rewinding
64
18,3, 0r9| 25 or 8.3 3.5 t0 23, 2 4.8 to 31,0 Reading/Writing | Demands on
Processor,
0 0 0 0 Starting/Stopping %
15.0 41,6 20, 9 to 120 28 to 160 Peak
Transfer
12.17 29,0 14, 6 to 73.5 17.7 to 86. 6 1,000-char blocks Rate, Kilo-
char/sec
5.3 6.9 3.9 to 16, 3 4,1to0 16,8 100-char blocks MAGNETIC
TAPE
75 75 37.5; 75; 150 37.5; 75; 150 Tape Speed, inches/sec
6 6 6 8 Data Tracks
Variable | Variable Variable Variable Data Rows per Block
200 200/556 200/556/800 200/556/800 Data Rows per Inch
Yes Yes No IBM 729 Compatible
No No Yes IBM 2400 Compatible
Track and row parity Track and row parity 3~-way parity Reading
Checking
Read after write Read after write Read after write Writing
Yes Yes No No Read Reverse

Capacity varies with
200 Series processor model

6 models, varying in tape
speeds and densities

6 models, varying in tape
speeds and densities

Features and Comments
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11:220.112 COMPARISON CHARTS
System Identity GE - 600 Series
Model Number DSU200 DSU270 ’ MDS200 MSU338
Tvpe of Storage Discs Discs Drum Magnetic cards
Maxi Units on-Line 4/channel 4/channel 1/channel 4/controller
aximum
: Read/Write ) . ) -
Number Operations 1/channel 1/channel 1/channel 1/unit
Seek Operations 1/unit 4/channel 1/unit 1/unit
Number of Minimum 983,000 3.8 x 106 768,432 56, 6 x 108
Words per "
Unit Maximum 3,925,000 3.8 x 108 768,432 113, 2 x 106
Maximum Decimal Digits 94 x 105/ch 94 x 105/ch 7.90 x 108/ch 2.7 x 109
Total
Storage Characters 94 x 106/ch 307. 2 x 106/ch 4,55 x 106/ch 2.7x 109
AUXILIARY Rotational Time, msec 50 31 33.3 -
STORAGE
Minimum 0 0 0 0
Waiting
Time, Average (Random) | 225 26 16,7 375
msec
Maximum 357 52 33.3 573
Effective Transfer Rate, char/sec | 69,500 324,000 372,000 35,000/42.000
Sector Size, char 1 to 240 384 6 -—
Transfer Load Size, char 240 to 7,680 6t01.57 x 10° 6 to 262,144 6438 to 262, 144
) Parity, check Parity, check
Checking character character Parity Parity
Optional fast An adaptation MMS-388 1s
Features and Comments access feature of the UNIVAC manufactured
uses fixed FH-880 Drum by RCA as
access arms model 3438 RACE
MT Series MT Secries
Model Number (7-track) (9-track)
On-Line 16/channel 16/channel
Maximum Reading/Writing 1/channel 1/channel
Number
of Units Searching 0 0
Rewinding All All
Demands on Reading/Writing 0.35 t0 4,0 0.47 to 5,4
Processor,
% Starting/Stopping 0 0
Peak 20. 9 to 120 28 to 160
Transfer
Rate, Kilo- | 1,000-char blocks 14.5 to 70 17,7 to 86, 5
char/sec
MAGNETIC 100-char blocks 3.9t0 14,7 4,1 to 16. 8
TAPE .
Tape Speed, inches/sec 37.5; 75; 150 37.5; 75; 150
Data Tracks 6 8
Data Rows per Block Variable Variable
Data Rows per Inch 200/556/800 200/556/800
IBM 729 Compatible Yes No
IBM 2400 Compatible No Yes
Reading Track & row parity Track & row parity
Checking
Writing Read after write, Track & row parity Read after write
Read Reverse No No
6 models, varying in tape 6 models, varying in tape
Features and Comments speed and densities speed and densities

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11:220.113
Honeywell Series 200 System Identify
258B 258/259/259A 261/262 270A Model Number
Disc Discs Discs Drum Type of Storage
261: 8/contirol .
2 8/control 262: 4/control 8/control Units on-Line
Read/Write Maximum
1 1/channel 1/control 1/control Operations Number
. X 261: 1/disc drive
7 1/disc drive 262: 2/disc drive | ° Seek Operations
6 258: 4, 6 x 106 char 261: 150 x 106 char 6 o
4.6x10 259: 9.2 x 108 char | 262: 300 x 106 chay | 2 6 ¥ 10" char Minimum N onds ‘:)fer
6 258: 4. 6 x 106 char 261: 150 x 106 char 6 . ;
4.6%10 259: 9.2 % 106 char | 262: 300 % 106 chay | 2 6% 10" char Maximum Unit
4.6x10° 73. 6 x 108/control 1. 2 x 109/control 20, 8 x 10%/control Decimal Digits Maximum
Total
4.6x10° 73. 6 x 10%/control | 1.2 x 10%/control 20. 8 x 10%/control Characters Storage
25 25 35,3 50, 8 Rotational Time, msec | AUXILIARY
0 ! STORAGE
0 0 0 0 Minimum
Waiting
107.5 92.0/92.1/97.0 8 31 Average (Random) Time,
msec
142.5 175/175/185 120 57.3 Maximum
258: 35,929; 259:
80,800 35,810; 259A: 32,000 189,393 111,000 Effective Transfer Rate, char/sec
Variable Variable Variable 128 Sector Size, char
32,768 1 to 4,602 1to 9,216 ltoN Transfer Load Size, char
Validity Parity Parity Parity Checking
For Model 110 only Features and Comments
204B-17 |204B-18 204A Series 204B Series 204C Series Model Number
1 3 8/controller 8/controller 2/controller On-Line
1% 1 per device 1 per device 1 per device Reading/Writing M;"::; :;
v 0 0 0 Searching of Units
1 All All All Rewinding
11,55 Varies widely Varies widely Varies widely Reading/Writing Demands on
Processor,
0 0 0 0 Starting/Stopping %
8.896 32.0to 88,8 4,810144,0 28,8 Peak
Transfer
8.179 23.7 to 59. 7 4,2t0 77,7 19.4 1,000-char blocks Rate, Kilo-
char/sec
7,06 7.1t015,1 1,92 to0 15.8 5,0 100-char blocks MAGNETIC
TAPE
26 60/120 26 36/60/120 Tape Speed, inches/sec
6 8 . 6 8 Data Tracks
Variable Variable Variable Variable Data Rows per Block
556/200* 533/740 200/556/800/1200% 800 Data Rows per Inch
Yes* No Yes* No IBM 729 Compatible
No No No Yes IBM 2400 Compatible
i Track & row pari Track & row parit; Track & row pari
Parity plus Orthotronie g’s. _plus Orthotronc sgr,’s. plus Orthotronse stgé Reading Checking
Parity None Read after write Read after write Writing
Yes No Yes No Read Reverse
Cannot be used Compatible with Model 204B-9 units
on 110-2 Disc H-400/1400/800/ can be modified to Features and Comments
system 1800 tapes handle 1200 bpi tape

*With optional equipment.
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11:220.114

COMPARISON CHARTS

System Identity

Honeywell Series 200

Honeywell 400 & 1400

Honeywell 800 & 1800

Model Number 265 266 267 460 860
Type of Storage Drum Discs Discs
Units on-Line 4/control 1 8
Maximum
Read/Write .
Number Oper/ations 1/control 1 1/unit
Seek Operations 4/control 1 1/umt
Number of Minimum 4200 4200 16,425 1,572,864 6,291,456
Words per
Unit Maximum 4200 4200 16,425 12,582,912 100, 663, 296
Maximum Decimal Digits 2,1x106 | 4.2x108| 4.2 x 106|150 x 106 1,208 x 106
Total
Storage Characters 2. 1x108 | 4.2 x 108| 4.2 x 10610 x 106 805 x 106
AUXILIARY Rotational Time, msec 17.2 17.2 17.2 67 67
STORAGE
Minimum 0 0 0 0 0
Waiting
Time, Average (Random) 8,6 8.6 8.6 129 40
msec
Maximum 17, 2 17,2 17.2 197 197
Effective Transfer Rate, char/sec 300,000 300,000 1.2 x 108 27,800 to 75,000 85,000
Sector Size, char ? ? ? 512 512
Transfer Load Size, ch: 1 to 1to 1to 512 512
ransier moad bize, char 4200 4200 16,425 |°
Checking Write-read check code Parity Parity
Features and Comments
Model Number 404-3 404-1 404-2 804~11804-2 | 804-3 | 804-4
. 8 (16on | 8 (16 on | 8 (16 on
On-Line H-1400) | H-1400) | H-1400) | % | ® 64 |64
Maximum Reading/Writing 2 2 2 8+8 8+8 8+8 8+8
Number
of Units Searching 0 0 0 0 0 0 0
s . 8 (16 on 8 (16on | 8 (I6on| g4 64 64 64
Rewinding H-1400) | H-1400) | H-1400)
. cre 1,6to| 2,2to] 0.8 to|3.3 to
D%mands on | Reading/Writing 100 100 100 15.0 | 20.0 | 7.5 |30.0
rocessor,
% Starting/Stopping 100/0 100/0 100/0 0 0 0 0
Peak 32,0 64,0 89.0 64,0 |89,0 32.0 |124.0
Transfer
Rate, Kilo- 1,000-char blocks 23.5 47.0 59.0 47,0 | 59.0 23.5 |83.0
char/sec
MAGNETIC 100-char blocks 6.8 13.6 14,5 13.6 | 14.5 6,8 20, 6
AP
TAPE Tape Speed, inches/sec 60 120 120 120 120 60 120
Data Tracks 8 8 8 8
Data Rows per Block 18 to N 18 to N | 18 to N | Variable
Data Rows per Inch 400 400 555 400 {555 l 400 { 777
IBM 729 Compatible No No
IBM 2400 Compatible No No
Reading Track & row parity, plus Track & row parity, plus
Checking Orthotronic system Orthotronic system
Writing None None
Read Reverse No Yes

Features and Comments

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11:220.115
IBM System /360 System Identify
2301 2302 2303 2311 2314 Model Number
Model 1
Drum Disk Drum Discs Discs Type of Storage
8/channel 8/chamnel 8/channel 64/channel 8/channel Units on-Line
Read/Write Maximum
1/channel 1/channel 1/channel 1/channel 1/channel Operations Number
1/channel 1/channel 1/channel 64/channel 64/channel Seek Operations
4,10 x 108 bytes | 28 x 108 ch 3.9 x 10% bytes 7.25 x 108 bytes | 7. 3 x 105 bytes Minimum N;n;xbzr of
ords per
4,10 x 10 bytes | 28 x 10% ch 3.9x 100 bytes | 7.25 x 106 bytes | 58,4 x 105 bytes Maximum Umt
66 x 106/ch 1,794 x 108/ch | 125x106/ch 928 x 106/ch 466 x 105/ch Decimal Digits M;xmum
ota
33 x 10/ch 897x105/ch 62,4 x 108/ch 464 x 108/ch 233 x 106/ch Characters Storage
17.2 34 17.5 25 25 Rotational Time, msec AUXILIARY
STORAGE
0 0 0 0 0 Minimum
Waiting
8,6 165 8,175 97.5 87.5 Average (Random) Time,
msec
17,2 180 17.5 160 160 Maximum
1,134,000 132,000 276,000 104,000 271,000 Effective Transfer Rate, char/sec
Variable Variable Variable Variable Variable Sector Size, char
1 to 20,483 1 to 4,984 1 to 4,892 1 to 36,250 1 to 145,880 Transfer Load Size, char
Cyclic Cyclic Cyclic Cyclic Cyclic .
check code check code check code check code check code Checking
For Models Changeable
For Models For Models 40—85 only; "Disk Pack" 8 on-line disc Features and Comments
50—75 only 30—75 only replaces storage drives per 2314
IBM 7320 medium
2400 Serles Model Number
Mod, 1 Mod, 2 | Mod, 3 Mod. 4 Mod, 5 | - Mod. 6
64 per channel 64 per channel On-Line
1 per channel 1 per channel Reading/Writing M;}:::k‘;:;
0 0 Searching of Units
64 per channel 64 per channel Rewinding
Varies with processor model Varies with processor model Reading/Writing Demands on
Processor,
Varies with processor model Varies with processor model Starting/Stopping %
30.0 60, 0 90.0 60, 0 120. 0 180.0 Peak
Transfer
20.3 40.5 60. 8 30. 6 61, 2 91,8 1, 000-char blocks Rate, Kilo-
char/sec
3.2 10,3 15, 5,6 11.3 16,9 100-char blocks MAGNETIC
TAPE
37.5 75.0 112, 5 37.5 75.0 112.5 Tape Speed, inches/sec
8 (6 with Compatibility option) 8 (6 with Compatibility option) Data Tracks
Variable Variable Data Rows per Block
%00 (200/556)* 1600 (800/556/200)* Data Rows per Inch
Yes* Yes* IBM 729 Compatible
Yes Yes IBM 2400 Compatible
Track, row, and diagonal parity Row parity Reading
Checking
Read after write Read after write Writing
Yes Yes Read Reverse
Dual-channcl controllers and tape switching units are available, Features and Comments

*With optional equipment,
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11:220.116

COMPARISON CHARTS

System Identity

IBM System/360

IBM System/360 Model 20

2311 2311
Model Number 2321 2361 Model 11 Model 12
Type of Storage Mag. strips Core Discs Discs
Units on-Line 64/channel 4 2 2
Maximum
Read/Write
Number Operations 1/channel 1 1 1
Seek Operations 64/channel - 1 1
Number of Minimum 40 x 10° bytes 1. 05 x 10 bytes 5.4 x 108/ch 2.7x10%/ch
Words per s
Unit Maximum 400x10° bytes 2,10x105 bytes 5.4 x 10%/ch 2.7 x 108/ch
Maximum Decimal Digits 51,200x105/ch 16, 78x106 21, 6x106 10, 4 x 108
Total
Storage Characters 25, 600x106/ch 8.39 x 106 10.8 x 106 5.4 x 106
AUXILIARY Rotational Time, msec 50 ——- 25 25
STORAGE
Minimum 0 0,008 0 0
Waiting
Time, Average (Random) 550 0, 008 75 60
msec
Maximum 600 0,008 135 90
Effective Transfer Rate, char/sec 25,800 500,000 81,000 82,080
Sector Size, char Variable - Variable Variable
Transfer Load Size, char 1 to 40,000 1 to 255 1 to 270 1 to 270
. Cyclic Cyeclic Cyclic
Checking check code Parity check code check code
hangeabl Directly Changeabl Changeabl
Features and Comments 10 changeable addressable: angeable angeable
"Data Cells" for Models ’ storage storage
per drive 50—75 only medium medium
Model Number 2415 Series 7340 Model 3 2415 Series
On-Line 48/channel 64/channel 6 drives
Maximum Reading/Writing 1/channel 1/channel 1
Number
of Units Searching 0 0 1
Rewinding 48/channel 64/channel 6
Demands on Reading/Writing Varies Varies Varies
Processor,
% Starting/Stopping Varies Varies Varies
Peak 15,0 or 30,0 340, 0 15,0 or 30, 0
Transfer
Rate, Kilo- | 1,000-char blocks 10.1 or 15. 3 160 10,1 or15.3
char/sec
MAGNETIC 100-char blocks 2,6o0r2,8 27 2,6o0r 2,8
TAPE
Tape Speed, inches/sec 18,175 112, 5 18,75
Data Tracks 8 or 6% 8 8 or 6%
Data Rows per Block Variable Variable Variable
800 or 1600 1,511 or *
Data Rows per Inch (200/556) 3,022 800 or 1600 (200/556)
IBM 729 Compatible Yes* No Yes*
IBM 2400 Compatible Yes No Yes
Reading Same as 2400's Dual-row Same as 2400's
Checktng Road after T
Writi N
riting write write Read after write
Read Reverse Yes Yes Yes
Model.
Features and Comments an(zl g fa(lﬂ'( 12:l;e Cartridge~ Models 1, 2, and 3 lack the
error correc— loaded error correction feature
tion feature

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11-220.117
IBM 1401 & 1460 IBM 1410 IBM 1440 System Identify
1311 1405 1301 dod, 1, 2 1311 1301‘ Mo‘d: 11, 1311 Model Number

12, 21, 22

Discs Discs Discs Discs Discs Discs Type of Storage

5 1 5 10 5 5 Units on-Line
Read/Write Maximum

! L 2 2 ! ! Operations Number
1 or 5% 1 or 3* 10 2 or 10* 5 1 or 5* Seek Operations
2,000,000 10,000, 000 28, 000, 000 2,000, 000 20, 000, 000 2,000, 000 Minimum Number of

Words per

2,930, 000 20,000, 000 56,000,000 2.980 000* 40,000, 000 2,980, 000% Maximum Uit

14,9 x 106 20 x 100 250 x 100 29,8 x 100 100 x 108 14,9 x 105 Decimal Digits Maximum
5 N Total
14.9 x 10° 20 x 108 250 x 106 29.5 x 108 100 x 106 14.9 x 10% Characters Storage
40 50 33,5 40 33.5 40 Rotational Time, msec | AUXILIARY
STORAGE
0 0 0 0 0 0 Minimum
Waiting

270 or 170% 600 177 170 177 270 or 174* Average (Random) Time,

msec

432 or 283" 300 214 238 214 432 or 288* Maximum
36.500 or [N 42,000 or 36,500 or .

41,300* 7,530 32:300* 41:300* 41,500 38, 200* Effective Transfer Rate, char/sec
100 200 100 100 100 100 Sector Size, char
100 to max 200 or 1 to 2,800 100 to 20,000 {100 to max 100 to max s h
core by 100 (3) {1,000 4 by 100 ’ core by 100 (3) | core by 100 (3) Transfer Load Size, char
Parity, Parity, Parity, Parity, Parity, Parity, Checki
write check write check write check write check write check write check ecking
Changeable Not available |1302 can Changeable Also usable Changeable
storage with 1460 also be storage in IBM 1401 storage Features and Comments
medium systems used medium and 1460 medium

systems
7330 729 7340 7330 729 7335
Series Mod, 2 Series Model Number
6 6 4 20 20 2 On-Line
. s Maximum

1 1 1 2 2 1 Reading/Writing Number
0 0 0 0 0 0 Searching of Units
6 6 4 20 20 2 Rewinding
;23 °r 1 100 100 100 or 11* 100 to 22% 100 Reading/Writing | Demands on
3;% y 83 t Processor,
5 or 5 0 100/0 54 or 0% 33 to 0% 100/0 Starting/Stopping %

11.6
20,0 o 1340 20,0 1.8t 20,0 Peak
90.0 90.0
27.3 to 6.7 to Transfer
14,2 - 20, 2 14, 2 p 14, 2 1, 000-char blocks Rate, Kilo-
40.0 50,2 char/sec
6.7 to 6.7 to

4.0 o e 4.4 4.0 10.1 4.0 100-char blocks MAGNETIC

36 75 or 22,5 36 75 or 36 Tape Speed, inches/sec TAPE
112, 5 N 112, 5 ?

6 6 6ors8 6 6 6 Data Tracks

Variable{ Variable | Variable [Variable Variable Variable Data Rows per Block
200, 200/556 200/556/ Rows per Inch
556 /300 1511 200/556 800 556 Data Rows pe
Yes No Yes Yes IBM 729 Compatible
No No No No IBM 2400 Compatible
Track & row Dual-row |Tyack & row parity Track & row parity Reading

arity parity Checking

Read after write Read after write Read after write Writing

No 1 Yes No No Read Reverse

cartridge-loaded

7340 (Hypertape) is

Features and Comments

*With optional equipment,
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11:220.118

COMPARISON CHARTS

System Identity IBM 1620 IBM 7010 IBM 7040 & 7044
Model b 1301 1301
el Number 1811 Mod, 1, 2 1311 Mod. 1, 2
Type of Storage Discs Discs Discs Discs
Units on-Line 4 5 10 5
Maximum
Read/Write
Number Operations 1 2 2 2
Seek Operations 1 10 2 or 10* 10
Number of Minimum 2,000,000 char 28,000, 000 2,000,000 4,650,000
Words per
Unit Maximum 2,000,000 char 56,000, 000 2,980, 000% 9,300, 000
Maximum Decimal Digits 8.0x 108 280 x 108 29,8 x 108 279 x 106
Total
Storage Characters 8.0x 106 280 x 106 29.8 x 106 279 x 106
AUXILIARY Rotational Time, msec 40 33,5 40 33.5
STORAGE
Minimum 0 0 0 0
Waiting
Time, Average (Random) | 250 177 170 177
msec
Maximum 400 214 288 214
Effective Transfer Rate, char/sec | 77,000 max 82,000 38,200 83,700
Sector Size, char 100 100 100 100
Transfer Load Size, char 100 to 20, 000 by 100 1 to 112, 000 ;3013% 20,000 4 4, 111,600
. . Parity, write [Parity, write
Checking Parity check check Parity, write check
Features and Comments Changeable storage 1302 can also (S.‘,;algg;eeable
medium be used medium
Model Number 7330 729 Series 7330 729 Series
On-Line 20 20 50 50
Maximum Reading/Writing 2 2 5 5
Number
of Units Searching 0 0 0 0
Rewinding 20 20 50 50
Demands on Reading/Writing 2.4 10, 8 max 5,3 max 24, 0 max
Processor,
Starting/Stopping 0 0 0 0
Peak 20,0 ot 20.0 oot
Transfer 27' 3 to 27' 3 to
Rate, Kilo- | 1,000-char blocks 14,2 . 14,2 .
50, 2 50, 2
char/sec
100-char block 4.0 6.7 to 4.0 6.7
MAGNETIC -char blocks . 10.0 . 10.1
TAPE s 75 or 75 or
Tape Speed, inches/sec 36 112, 5 36 112.5
Data Tracks 6 6 6 6
Data Rows per Block Variable Variable Variable Variable
Data Rows per Inch 200/556 200/556/ 200/556 2007556/
800 800
IBM 729 Compatible Yes Yes Yes Yes
IBM 2400 Compatible No No
Reading Track & row parity Track & row parity
Checking
Writing Read after write Read after write

Read Reverse

No

No

Features and Comments

7330 and 729 II Magnetic
Tape Units available on
a special-order basis

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11 220.119

IBM 7070, 7072, & 7074 IBM 7080 IBM 7090 & 7094 System Identify
7300 1301 1301 1302 1301 7320 Model Number
Discs Discs Discs Discs Discs Drum Type of Storage
4 5 5 5 5 10 Units on-Line
. . . Read/Write Maximum
2 2 2 2 2 2 Operations Number
12 10 10 20 10 0 Seek Operations
600, 000 2,750, 000 28x 10" 117x10% 4,650, 000 212, 000 Minimum M\l;:)]:tll ";[ .
1,200, 000 5,560,000 56x10° 234x100 9,300, 000 212,000 Maximum Unit
48x10° 278x10% 433x100 1,813x100 279x100 12, 7x10% Deci aal Digits Maximum
- - Total
24x100 278 x100 280x10° 1,170x10% 279x10° 12, 7x108 Characters Storage
50 33.5 33.5 33,5 33.5 17.5 Rotational Time, msec AUXILIARY
STORAGE
38 0 0 0 0 0 Minimum
Waiting,
760 177 177 177 177 8.6 Average (Random) Time,
msoec
940 214 214 214 214 17.5 Maximum
2,580 33, 000* 32, 300% 158, 000* 83,700 203, 000 max Effective Transfer Rate, char/scc
60 100 100 Variable 100 100 Sector Size, char
300 1 {o 111,200 1 to 112,000 |1 Lo 234,000 110 111,600 |Variable Transfer Ioad Size, char
Fixed count, Checek Parity, Parity, . .
write compare |characters Check characters write check write cheek Checking
Not usable 1302 can also be used;
Not usable with 7072; see IBM 7040 & 7044 Features and Comments
with 7072 7074 can also
use the 1302
. 729 7340 ) .
7330 . 729 Serics 7340 Mod. 1 729 Series 7340 Mod, 1 Model Number
Scrics Mod, 1
20 40 20 40 20 80 20 On-Line
P s s4s Maximum
2 4 2 4 2 8 2 Reading/Writing Number
0 0 0 0 0 0 0 Searching of Units
20 40 20 40 20 80 20 Rewinding
2.4 1l max |14 max 2.4t014.5 27,0 3.3 max 6. 2 max Reading/Writing Demands on
Processor,
0 0 0 0 0 0 0 Starting/Stopping i
41,6 to 41,6 to 41. 6 to
20.0  Jooio  |170.0 90.0 170.0 90.0 1700 Peak | i ransfor
14, 2 %7' 3t 100. 0 27' 3 to 100. 0 27' 3 to 100, 0 1,000-char hlocks Rate, Kilo-
50. 2 50, 2 50. 2 s char/sec
4.0 R 6.7 to 22,0 e 22,0 100-char blocks MAGNETIC
75 or 75 or 75 or } ' . TAPE
36 112, 5 22,5 112, 5 22,5 112, 5 22,5 Tape Speed, inches/sec
6 6 6or8 6 6or8 6 6or38 Data Tracks
Variable {Variable |Variable Variable Variable Variable Variable Data Rows per Block
200/ 200/556 200/556/ h
556 /300 1511 800 1511 200/556/800 1511 . Data Rows per Inc
Yes Yes No Yes No Yes No IBM 729 Compatible
No No No No No No No IBM 2400 Compatible
Track & row Dual-row Track & row |Dual-row Track & row  |Dual-row Reading
parity parity parity parity parity parity Checking
Read after write Read after  |Read after Read after Read after Writing
write write write write
No Yes No Yes No Yes Read Reverse
Usable |Usable [|Usable
with with with Cartridge- Cartridge-
7072 7070 7074 loaded loaded Features and Comments
only or 7074 |only

*With optional equipment,
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COMPARISON CHARTS

11 220.120
System Identity NCR Century Series NCR 815,315-100, 315 RMC
Model Number 655-101,-102 655-201 655-202 353-1  |353-3  |353-5
. S - Magnetic | Magnetic { Magnetic
Type of Storage Disca Discs Dises cards cards cards
Units on- Line 2 4/controller 4/controller 16 16 16
Maximum
. . Read/Write . wolle /e roller
Number Operations 1 1/controller 1/controller 1 1 1
Seck Operations 4 8/controller 8/controller 16 16 16
Number of Minimum 8,388,608 8,388,608 8,388,608 2.8 x 108]8.0 x 10%]41.4 x 105
Words per 6 G G
Unit Maximum 8,388,608 8,388,608 8,388,608 2.8x10%8.0 x 10°[41.4 x 10
s 5 3 [¢ ¢ 106 . 6 X 9
Maximum Decimal Digits 33.6 x 100 67.2 x 10°/ 67.2 x 100 133 x 100[385 x 10%(1. 9 x 10
Total - ggngrolln.%/ ggnt‘rolligi;‘;/_ 5 - 5
S . N 16.8 x 10 .6 x10 S3. 0 X 89 x 10 | 256 x 1.3 x 10°
Storage Characters ) vontrollor controllor 56 x 10 X
AUXILIARY Rotational Time, msec 11.6 41.6 25 - - ==
STORAGE
Minimum 0 0 0 3 3 3
Waiting
Time, Average (Random) |65 65 57 235 235 125
msec
Maximum 102 102 85 235 235 125
Effective Transfer Rate, char/sec |81,000 96,700 159,700 36,500 20,350 (29,030
Sector Size, char 512 512 512 3,100 1,120 1,120
. 2 to 2 to 2 1o
Transfer Load Size, char 262,144 max. 3,100 1,120 1,500
Checking Parity Parity, read after write
655-101 and -102 used with Century 100; Model 353-2 has half the
Features and Comments 655-201 and -202 used with Century 200; storage capacity of the
each unit has two independent disc drives; similar Model 353-3 unit
each removable disc pack has 3 discs
333 334
Model Number 633-111, -121 633-211, -221 633-311 332-204 |Series [Series
On-Line 8/controller 8/controller 8/controller 16 16 16
Maximum Reading/Writing 1/controller 1/controller 1/controller 2 2 2
Number
of Units Searching 0 0 0 0 0 0
Rewinding All All All 16 16 16
iti 100 or 100 or
D;ngd:sgg Reading/Writing |10 to 38 18 to 69 31 %goﬁr 18.0%  |13.3%
e
’ 00
% Starting/Stopping |0 0 0 320 or (1)20 or (]j* or
Peak 80 144 240 66.7 120.0 33.4
Transfer
Rate, Kilo- | 1,000-char blocks |41 74 124 40.8 55.0 20.0
char/sec 7.5 14 23 4.6
- . .2 N .
MAGNETIC 100-char blocks 9 8.9
TAPE
Tape Speed, inches/sec 50 90 150 120 150 60
Data Tracks 8 8 8 6 6 6
Data Rows per Block Variable Variable Variable Variable
Data Rows per Inch 1600 1600 1600 200/556 | 200/556 l 200/556
or 800
IBM 729 Compatible Yes* Yes
IBM 2400 Compatible Yes* No
Reading Row parity Track and row parity
Checking
Writing Read after write Read after write
Read Reverse No No
Features and Comments

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11 220 121
RCA Spectra 70 System Identify
70/564 70/565 70/568-11 70/567 Model Number
Discs Drum Magnetic cards - Drum Type of Storage
8/trunk 4/trunk 8/trunk 1/trunk Units on-Line
Read/Write Maximum
1/channel 1/channel 1/channel 1/channel Operations Number
1/unit 1/channel 1/unit 1/unit Seek Operations
7.25 x 108 bytes 1.6 x 10° bytes 536 x 10° bytes 1.033 x 105 bytes Minimum Number of
5 5 Words per
7.25 x 108 hytes 1.6 x 10~ hytes 536 x 108 bytes 4.130 x 10~ bytes Maximum Unit
116 x 10%/trunk 12.8 x 105/trunk 8,516 x 10°/trunk 4.130 x 10%/trunk Decimal Digits Maximum
Total
58 x 106/trunk 6.4x 106/trunk 4,258 x 106/trunk 8.260 x 106/trunk Characters Storage
25 16.7 T 16.7 Rotational Time, msec | AUXILIARY
STORAGE
0 0 0 0 Minimum
Waiting
97.5 8.6 500 8.6 Average (Random) Time,
msec
170 17.2 550 17.9 Maximum
156,000 210,000 70,000 267,900 Effective Transfer Rate, char/sec
Variable Variable 2,048 Variable Sector Size, char
1 to 36,250 1 to 24,424 1 to 16,384 1 to 31,078 Transfer Load Size, char
Cyeclic check code Cyclic check code Cyclic check code Cyclic check code Checking
-
Changeable "Disk Changeable Single or dual-drum
Packs' (IBM cartridges hold models; currently avail- Features and Comments
2311 Disk Storage 256 cards each able only with RCA
Drive) Spectra 70/46 systems
70/432 70/442 70/445 70/441 Model Number
16/trunk 16/trunk 16/trunk 16/trunk On-Line
. aps Maximum
1/channel 1/channel 1/channel 1/channel Reading/Writing Number
o R R o Searching of Units
All All All All Rewinding
Varies Varies Varies Varies Reading/Writing Demands on
Processor,
Varies Varies Varies Varies Starting/Stopping %
30.0 60.0 120. 0 25.0 Peak
Transfer
20.4 40.0 81.3 19.5 1, 000-char blocks Rate, Kilo-
char/sec
5.2 10.3 20.8 6.4 100-char blocks MAGNETIC
TAPE
37.5 75 150 50 Tape Speed, inches/sec
8 (6 with optional 7-Channel Tape Feature) 6 plus parity Data Tracks
Variable Variable Data Rows per Block
800 (200 556 or 800 with 7-Channel Feature) 333 or 500 Data Rows per Inch
IBM 729 Compatible
Only when 7-Channel Tape Feature is installed No omp
Yes No IBM 2400 Compatible
. : Reading
Track, row, and diagonal parity Track parity Checking
Read after write Read after write Writing
Yes Yes Read Reverse
Dual-channel controllers are available Dual-channel control-
lers are available;
compatible with RCA Features and Comments
381 and 581

*With optional equipment,
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11:220.122 COMPARISON CHARTS
System Identity RCA 301 RCA 3301 UNIVAC I
Model Number 366 3488 3465 3488 Fastrand
Type of Storage Discs Mag. cards Drum Mag. cards Drum
Units on-Line 2 8 1 8 16
Maximum
Read/Write
Number Operations 2 2 1 2 2
Seek Operations 2 8 1 8 16
Number of Minimum 22,118,400 42 x 106 32,768 42 x 106 16,515,072
Words per 5 5
Unit Maximum 88,473,600 681 x 10 262,144 681 x 10 16,515,072
Maximum Decimal Digits 177 x 10° 5,452x10° | 2.62 x 10° 5,452 x 10° | 1,584 x 10°
Total 6 6 5 5 6
Storage Characters 177 x 10 5,452 x 10 2,62 x 10 5,452 x 10 1,056 x 10
AUXILIARY Rotational Time, msec 50 -— 17.1 - 68.9
STORAGE
Minimum 0 0 0 0 5
Waiting
Time, Average (Random) |105 500 8.6 300 92
msec
Maximum 150 640 17.2 1,000 156
- 42,000 -
Effective Transfer Rate, char/sec (25,400 80, 000 max 149, 000 (80. 000 max) 156.000 max
Sector Size, char 160 650 320 650 168
Transfer Load Size, char 110 1,600 1 to 40,000 1 to 160,000 1 to 160,000 4 to 131,072
Checking Parity Parity Parity Parity Check character
Changeable Changeable Can store either 24 bits or all
Features and Comments storage storage 27 bits of each word
medium medium
Uni- Uni- Uni-
Model Number 381,382 |581 582 681 3485 3487 servo servo servo
IIIA 11IC
On-Line 12 14 14 24 24 24 6 32 8
Maximum Reading/Writing 2 2 2 2 (3%) 2 (3% 2 (3%) 1 4 1
Number
of Units Searching 0 0 0 0 0 0 0 0 0
Rewinding 12 14 14 24 24 24 6 32 8
100 (23 * . . . . . . g
Demands on Reading/Writing %70(())1‘ 21y (23%)[ 100 (46*%) | 11.5 11.5 6.0 :nix 13.3 6.3 max
Processor pox ox o
q Starting/Stopping 100 (0%) |100 (0%) | 100 (0%) | 0 0 0 0 0 0
Peak %8'8 or (33,3 66.7 120.0 120.0 60.0 25.0 133.0 62.5
Transfer 0
Rate, Kilo- | 1,000-char blocks 3;—, O°F 30.0 47.0 64.0 75.0 37.5 18.3 74,0 36.4
char/sec P O ot .
- .0 or 5 = . 7
MAGNETIC 100-char hlocks 5.0 15.0 15.0 12.0 17.0 8.5 possible 17.0 7.7
TAPE Tape Speed, inches/sec 60 100 100 225 150 75 100 100 112
6 5 (2 6 (2 6 6 6 6 9 6
Data Tracks ba<nds) bands)
Data Rows per Block Variable Variable 720 Variable
Data Rows per Inch 333/500 |333 667 800 200/556/ ggg/ 556/ | 125/250 1000 | 200/256
IBM 729 Compatible No No No No Yes Yes No No Yes
IBM 2400 Compatible No No No No No No No No No
adi Row Row Row Row : Row Row 2-way
Checking Reading parity parity | parity parity Track & row parity | hapity | parity parity
sys Echo Echo Read af- . -
Writing parity avity ter write | Read after write None Read after write
Read Reverse Yes Yes Yes Yes
581 and 582 can also be used
Features and Comments (see RCA 301); dual-channel
tape controllers are standard

*With optional equipment.
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AUXILIARY STORAGE AND MAGNETIC TAPE 11:220.123
UNIVAC SS 80/90 Model 1 UNIVAC SS 80/90 Model 2 System Identify
Randex Randex Model Number
Drum Drum Type of Storage
10 10 Units on~-Line

Read/Write Maximum
L 1 Operations Number
1 1 Seek Operations
1,152,000 1,152,000 Minimum Number of
Words per
2,304,000 2,304,000 Maximum Unit
230 x 10° 230 x 10° Decimal Digits Maximum
ota
144 x 106 154 x 108 Characters Storage
3.4 3.4 Rotational Time, msec AUXILIARY
! ! STORAGE
0 0 Minimum
Waiting
375 375 Average (Random) Time,
msec
624 624 Maximum
4.350 4,640 Effective Transfer Rate, char/sec
10 10 Sector Size, char
300 320 Transfer Load Size, char
Parity Parity Checking
Features and Comments
del Number
Uniservo II Uniservo II Model Numbe
10 1c On- Line
1 2 Reading/Writing Mﬁ:ﬁ: emr
0 0 Searching of Units
10 20 Rewinding
5.7 5.7 Reading/Writing Demands on
Processor,
0 0 Starting/Stopping %
25.0 25.0 Peak
Transfer
16.4 16.4 1,000-char blocks Rate, Kilo-
char/sec
Not possible Not possihle 100-char blocks MAGNETIC
TAPE
100 100 Tape Speed, inches/sec
6 6 Data Tracks
720 or 1100 720 or 1100 Data Rows per Block
125/250 125/250 Data Rows per Inch
No No IBM 729 Compatible
No No IBM 2400 Compatible
Row parity Row parity Reading
Checking
None None Writing
Yes Yes Read Reverse
Features and Comments

¢) 1969 AUERBACH Corporation and AUERBACH Info, Inc
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11:220.124 COMPARISON CHARTS
System Identity UNIVAC 418 1& II
Model Number FH-432 FH-330 FH-880 Fastrand I
Type of Storage Drum Drum Drum Drum
Units on-Line 8 80 64 64
Maximum -
Number Read/Write 418-1: 8 418-1: 2 418-1: 1 418-I: 1
Operations 418-1: 16 418-1; 4 418-1I: 3 418-TI: 3
Seek Operations 8 80 64 64
Number of Minimum 262, 144 262,144 1,572, 864 44,040,192
Words per
Unit Maximum 262,144 262,144 1,572, 864 44, 040,192
Maximum Decimal Digits 17,796 x 106 63 x 10° 302 x 10% 8,456 x 106
Total 6 3 5 3
Storage Characters 17,796 x 10 63 x 10 302 x 10 8,456 x 10
AUXILIARY Rotational Time, msec 35.2 10.7 33.3 68, 9
STORAGE
Minimum 0 0 0 0
Waiting
Time, Average (Random) |9. 25 8.5 16,7 92
msec
Maximum 8.5 17.0 33.3 155
Effective Transfer Rate, char/sec |1,200,000 90,000 max 180,000 max 158,000 max
Sector Size, char 3 3 3 168
Transfer Load Size, char 5 to 20,480 3 to 196,608 3 to 196,608 3 to 196,608
Checking ‘;’:;(éy Parity Parity Parity
Fastrand I is the same
Features and Comments except for halved data
capacity
Model Number Uniservo ITIA Uniservo A Uniservo IVC Uniservo VIC
On-Line 96 128 192 256
: : " 418-1: 2 418-I: 2 418-1: 5
Maximum | Reading/Writing |8 418-1: 5 418-T: 4 418-T: 11
of Units Searching 8 8 0 0
Rewinding All All All Al
: i 418-1; 8.0 418-1: 40.0 418-1; 48,4 418-1: 18.4
Demands on | Reading/Writing |35 Tj; 4.0 418-1f: 20,0 418-1i: 24.2 41810 9.2
rocessor,
% Starting/Stopping |0 0 0 0
Peak 25.0 120.0 90.0 34,1
Transfer
Rate, Kilo- { 1,000-char blocks [19.8 54,9 39.5 21,3
char/sec
MAGNETIC 100-char blocks 6.9 10.9 6.5 4.9
TAPE N
Tape Speed, inches/sec 100 100 112,5 42,7
Data Tracks 6 8 6 6
Data Rows per Block Variable Variable Variable Variable
Data Rows per Inch 125/250 1000 200/556/800 200/556/800
IBM 729 Compatible No No Yes Yes
IBM 2400 Compatible No No No Yes
i : . Track & row “Track & row
Checking Reading Row parity Row parity parity parity
Writi Read after Read after Read after
ng None write write write
Read Reverse Yes Yes No Yes

Features and Comments

#With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE 11 220125

UNIVAC 490 Series System Identify
Fastrand II FH-432 FH-880 FH-1782 Model Number
Drum Drum Drum Drum Type of Storage
8/channel 9/channel 8/channel 8/channel Units on-Lmne
Read/Write Maximum
1/channel 1/channel 1/channel 1/channel Operations Number
8/channel 1/channel 1/channel 1/channel Seek Operations
25, 952, 256 262,144 786, 432 2,097,152 Minimum Number of
Words per
25,952, 256 262,144 786,432 2,097,152 Maximum Unit
1,038 x 10%/ch 11,796 x 10%/ch 31.5 x 10%/ch 83.9 x 106/ch Decimal Digits Maximur
Tota
1.038 x 105/ch 11,796 x 10%/ch 31.5x 10%/ch 83.9 x 10%/ch Characters Storage
3 33.3 33,8 jonal Time, msec AUXILIARY
63,9 35. 2 3 Rotational Time, mse STORAGE
5 0 0 0 Minimum
Waiting
92 4.25 16.7 17 Average (Random) Time,
msec
155 8.5 33.3 34 Maximum
1235, 000 1.200, 000 300, 000 max 1,200,000 Effective Transfer Rate, char/sec
168 3 3 3 Sector Size, char
5 to 163, 835 5 to 163, 835 i
or 20,480 (494) 5 to 20,480 or 20,480 (494) 5 to 20,480 Transfer Load Size, char
. . R , . .
Parity, phase Word parity Word parity Word parity Checking
Dual-channel . With 494 only; can be
controller available With 494 only intermixed with FH-432 Features and Comments
on same controller
Uniservo IIA Uniservo IMA Uniservo VIC Uniservo VIIIC Model Number
12/ch 16/ch 16/ch 16/ch On-Line
: aps Maximum
1/ch 1/ch 1/ch 1/ch Reading/Writing Number
/ch 1/ch 1/ch 1/ch Searching of Units
All All All All Rewinding
0.63 to 5.0 3.3t025.0 0.21t06.8 0.6 to 19.2 Reading/Writing Demands on
” Processor,
0 0 0 0 Starting/Stopping %
25.0 125.0 8.5 to 34.0 24,0 t0 96.0 Peak
Transfer
19.8 65.9 7.4t021.1 19.9 to 59.5 1, 000-char blocks Rate, Kilo-
char/sec
6.9 12.5 3.4t04.7 9.6 to 13. 4 100-char blocks MAGNETIC
TAPE
100 100 42,7 120 Tape Speed, inches/sec
6 8 6 Data Tracks
5 to 163, 835 or 5 to 135, 068 or 5 to 163, 835 or
20,480 (494) 16,384 (494) 20, 480 (494) Data Rows per Block
125,250 1000 200/556/800 Data Rows per Inch
No No Yes IBM 729 Compatible
No No Yes* IBM 2400 Compatible
Row parity Row parity Track and row parity Reading
Checking
None Read after write Read after write Writing
Yes Yes Yes Read Reverse
Dual-channel
controllers available
Features and Comments

*With optional equipment,
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11-220.126 COMPARISON CHARTS
System Identity UNIVAC 1004 UNIVAC 1050 UNIVAC 1107
Model Number Fastrand I Fastrand I FH-880 Fastrand
Type of Storage Drum (movable heads) Drum Drum
Units on-Line 8 per I/O channel 120 120
Maximum
Read/Write 2
Number Operations 1 5
Seek Operations 1 0 15
Number of Minimum 66 x 108 132 x 10° 786, 432 12, 976,128
Words per 6 6
Unit Maximum 66 x 10 132 x 10 786,432 12,976,128
Maximum Decimal Digits 528 x 10° 1,056 x 106 566 x10° | 9,340 x 106
Total 5 5 G
Storage Characters 528 x 10° 1,056 x 10 566 x 10° , | 9,340 x 10
AUXILIARY Rotational Time, msec 68. 9 33.3 68.9
STORAGE
Minimum 5 0 5
Waiting
Time, Average (Random) 93 16.7 92
msec
Maximum 155 33.3 155
Effective Transfer Rate, char/sec 154,000 360,000 150,000
Sector Size, char 168 3 3
Transfer Load Size, char 1 to 65, 536 6 to 393,210 | 6 to 393,210
Checking Parity, phase Parity Check character
- Search capability; can
Features and Comments recover up to 11 bits
of missed data
: Uniservo | Uniservo | Uniservo Uniservo | Uniservo | Uniservo
Model Number Model 0857 Uniservo oA VG VIC oA me
On-Line 2 12 12 32 180 240 180
Maximum Reading/Writing 1 1 1 4 15 6 12
Number
of Units Searching 0 0 0 0 15 15 15
Rewinding 2 12 12 32 180 240 180
Demands on | Reading/Writing 100 60 max |44 max |16 max 1.7 max [8.0 4.2 max
Processor,
% Starting/Stopping 100/0 0 0 0 0 0 0
Peak 33.7 133.0 90.0 34.1 25.0 120.0 62.5
Transfer
Rate, Kilo- | 1,000-char blocks [20,7 43,2 39.4 21,3 19.8 63.2 42,2
char/sec
MAGNETIC 100-char blocks 4.1 7.2 7.0 4.9 6.9 12,0 10.8
TAPE
Tape Speed, inches/sec 100 112.5 42.17 100 100 112
Data Tracks 6 9 6 6 6 8 6
Data Rows per Block Variable Variable |Variable | Variable Variable |Variable |Variable
Data Rows per Inch 200/556/800 1000 200/556/800 125/250 {1000 200/556
IBM 729 Compatible Yes No Yes Yes No No Yes
IBM 2400 Compatible No No No Yes No No No
di i Row , 5 Row Row Row
Checking Reading Track & row parity patiy Track & row parity parity DAty ity
Writing Read after write Read after write None Read after write
Read Reverse No Yes lNo [Yes Yes Yes

Features and Comments

Can be connected to
1004 I systems only

1050 IV Processor can
control twice as many
tape units as indicated

*With optional equipment,
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AUXILIARY STORAGE AND MAGNETIC TAPE

11 220 127

UNIVAC 1108

System Identify

6 to 393,204

Data Rows per Block

200/556/800 Data Rows per Inch
Yes IBM 729 Compatible
Yes* IBM 2400 Compatible
Track and row parity Reading

Checking
Read after write Writing
Yes Read Reverse

Dual~-channel controllers available

Features and Comments

Tastrand II TH-432 FI-1782 Model Number
Drum Drum Drum Type of Storage
8 /chamnel 9/channel 8/channel Units on-Line
] Read/Write Maximum
1/channel 1/c¢hannel 1/channel Operations Number
8/chamel 1/channel 1/channel Seek Operations
22,020, 096 262,144 2,097,152 Minimum Number of
Words per
176,160,768 2,097,152 16,778,216 Maximum Unit
1057 x 10%/ch 12.6 x 10%/¢h 99.7 x 10°/ch Decimal Digits M;}:i;:num
1,057 x 10%/en 12.6 x 10%/ch 99.7 x 10%/ch Characters Storage
08,9 35, 2 33.8 Rotational Time, msec AUXILIARY
STORAGE
5.0 0 0 Minimum
Waiting
93.0 4,25 17.0 Average (Random) Time,
msec
155.0 8.5 34.0 Maximum
148.200 1.422,000 1,362,000 Effective Transfer Rate, char/sec
168 3 3 Sector Size, char
6 to 393,204 6 {0 393,204 6 Lo 393,204 Transfer Load Size, char
Parity, phase Word parit, Word it
¥ P P v ré parily Checking
Dual-channel Dual-channel Can be intermixed
controller controller with FH-432 on Features and Comments
available available same controller
Uniservo VIC Uniservo VIIIC Model Number
16/channel 16/channel On-Line
1/channel 1/channel Reading/Writing M;JS:‘;J;
1/channel 1/channel Searching of Units
All All Rewinding
0. 43 max 1.2 max Reading/Writing Demands on
Processor,
0 0 Starting/Stopping %
8.5t034.0 24.0 to 96.0 Peak
Transfer
21.1t0 29.6 59.5t0 79.7 1, 000-char blocks Rate, Kilo-
char/sec
4.76 to 13.6 13.4 to 38.4 100-char blocks MAGNETIC
TAPE
42.7 120 Tape Speed, inches/sec
6 Data Tracks

*With optional equipment.
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COMPARISON CHARTS

11:220.128
System Identity UNIVAC 9200 & 9300 UNIVAC 9400
Model Number 8411
Type of Storage Discs
Units on-Line 8/controller
Maximum
Read/Write
Number Operations 1/controller
Seek Operations 8/controller
Number of Minimum 7,250,000 bytes
Words per
Unit Maximum 7,250,000 bytes
Maximum Decimal Digits 116 x 10%/controller
Total 5
Storage Characters 58 x 10" /controller
AUXILIARY Rotational Time, msec 50
STORAGE
Minimum 0
Waiting
Time, Average (Random) 92
msec
Maximum 160
Effective Transfer Rate, char/sec 156, 000
Sector Size, char Variable
Transfer Load Size, char 36,250 max.
Checking Cyclic check code
No auxiliary storage Removable disc packs have 6 discs each and
Features and Comments equipment announced are IBM 1316- compatible
to date
Uniservo VIC . i
Model Number 0858-99 0858-98 Uniservo VIC Uniservo 12 Uniservo 16
On-Line 16 16 8/controller 16/controller 16/ controller
Maximum Reading/Writing 2 2 1/controller 2/controller* 2/controller*
Number
of Units Searching 0 0 0 0 0
Rewinding 16 16 All All All
Demands on Reading/Writing 33 33 2.1 4.2 max, 11. 6 max,
Processor,
Starting/Stopping ? ? 0 0 0
Peak 34,1 34.1 34.2 68.3/34,2% 192/96*
Transfer -
Rate, Kilo- | 1,000-char blocks (21.5 21.5 22.9 34,8/22, 9% 98/64%
char/sec
%
MAGNETIC 100-char blocks 5.1 5.1 5.8 6,4/5, 8% 18/16
TAPE Tape Speed, inches/sec 42,7 42 2.7 42,7 120
Data Tracks 8 6 8 8 8
Data Rows per Block Variable Variable Variable Variable Variable
Data Rows per Inch 800 200/556/800 | 800 1600/800% 1600/800*
IBM 729 Compatible No Yes Yes*
IBM 2400 Compatible Yes No Yes
Reading Track and row parity Parity
Checking
Writing Read after write Read after write
Read Reverse Yes Yes
Available only with
Features and Comments UNIVAC 9300

*With optional equipment,
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The charts on the following pages summarize
the important characteristics of the punched
card and punched tape input-output units for
each computer system. The entries which
are used to describe all four categories of

11:230.101

COMPARISON CHARTS

HARDWARE CHARACTERISTICS:
PUNCHED CARD AND
PUNCHED TAPE INPUT-OUTPUT

HARDWARE CHARACTERISTICS COMPARISON CHARTS
PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

INTRODUCTION

equipment covered in these charts are
explained below. (To find all the infor-
mation pertaining to a particular computer
system, be sure to use the Quick Reference
Index.)

PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

Model Number

Maximum Number On-Line

Number of Channels

Peak Speed, cards/min or
char/sec

Demands on Processor, %

Code Translation

Checking

Features and Comments

Manufacturer's identifying number for the
input or output unit.

Configuration restrictions as to maximum
number of units of each type that can be
connected on-line.

Number of parallel channels or tracks of
information on punched tape. The most
common are 5, 6, 7, and 8 channels. The
capability for accommodating tapes with
different numbers of channels implies the
accommodation of different tape widths:
11/16~inch (5 channel), 7/8-inch (/, channel),
and 1-inch (7 ahd 8 channel). :

Maximum speed as rated by the manufacturer,
expressed in terms of standard 80-column
cards per minute for punched card units,

and in terms of characters (i.e., tape rows)
per second for punched tape units.

Quantitative measure of the delay imposed
upon the central processor or its working
(main) storage unit by data transfer opera-
tions to or from the input or output device.
For example, if a card reader requires 2
out of every 100 cycles of a core storage
unit to store the data which it is reading, it
imposes a demand of 2%.

Technique used to perform any required
conversions between the data code used on
punched cards or tape and the computer's
internal code. ''Automatic'' means that
standard hardware facilities perform the
code translation.

Type of checking, if any, that is performed
to help ensure the accuracy of the input or
output operations.

Noteworthy additional features or facilities,
or amplification of one or more of the
preceding entries.
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11:230.102

COMPARISON CHARTS

System Identity

Burroughs B 100, B 200, &
B 300 Series

Burroughs B 2500 & B 3500

Burroughs B 5500

Model Number

B122{B123 | B124| B 129

B 9110 B 9111 B 9112

B122(B123| B124|B 129

Maximum Number On-Line

2 2 2 2

1/ch 1/ch 1/ch

2 2 2 2

Peak Speed, cards/min

200 475 800 1400

200 800 1400

200 475 800 1400

Demands on Processor, %

0.7 2.5 4.3 7.

(<]

Less than 1.0

0.04 |0.16 0.16 |0.16

PUNCHED Code Translation Automatic Automatic Automatic
CARD
INPUT Checking Validity Validity Validity
Maximum of 1 reader with Reads Hollerith or column Reads Hollerith or column
B 100 Series; B 200/300 binary code binary code
Features and Comments 6-psec processor is neces-
sary for use of B 129
Model Number B 303 B 304 B 9210 B 9211 B 303 B 304
Maximum Number On-Line 1 1 1/ch 1/ch 1 1
Peak Speed, cards/min 100 300 100 300 100 300
0.03 (B 2500); 0.08 (B 2500);
D ’ . .
emands on Processor, % 2.5 7.4 0.01 (B 3500)  0.04 (B 3500)’ 0.01 0.03
PUNCHED Code Translation Automatic Automatic Automatic Automatic
CARD
OUTPUT . Read Read Read compare Read compare
Checking
compare compare
Binary card punching is Punches Hollerith or Punches Hollerith or
possible with B 300 Series binary code binary code
Features and Comments processor only
Model Number B 141 B 9120 B 141
Maximum Number On-Line 2 1/channel 2
Number of Channels 5,6, 7, or8 5, 6, 7, or 8 5, 6, 7, or 8
Peak Speed, char/sec 500 or 1,000 500 or 1,000 500 or 1,000
0.2 (B 2500);
PUNCHED Demands on Processor, % 1.50r 3.1 0.1 (B 3500), 0.02 or 0.05
I%?’%ET Code Translation Automatic Automatic Programmed; automatic*
Checking Parity Parity Parity
Available for use only with Optional Input Code
Features and Comments B 200/300 6-psec processor Translator provides full
code translation capability
Model Number B 341 B 9220 B 341
Maximum Number On-Line 1 1/channel 2
Number of Channels 5, 6, 7, or 8 5,6, 7, or8 5, 6,7, or8
Peak Speed, char/sec 100 100 100
Demands on Processor, % 0.3 Negligible <.01
PUNCHED ee .
TAPE Code Translation i i ; ol
OUTPUT Automatic Automatic Programmed; automatic
Checking None None None

Features and Comments

Available for use only with
B 200/300 6-psec processor

Optional Output Code
Translator provides full
code translation capability

*With optional equipment,
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PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11:230.103

Burroughs B 6500 & B 7500 CDC 160 & 160-A System Identity
Bolll Bol12 405 167 Model Number
1/control 1/control 1 1 Maximum Number On-Line
800 1400 1200 250 Peak Speed, cards/min
Less than 1.0 Less than 1.0 160: 100; 160-A: 1. 1* Demands on Processor, %
Automatic Automatic Automatic Code Translation PUNCHED
CARD
s ‘4 " INPUT
Validity, photocells Validity, photocells Dual read None Checking
) Full-card
Reads EBCDIC, BCL, Hollerith, or binary buffer and dual Features and Comments
code read controls
optional
B 9213 415 IBM 523 Model Number
1/control 1 Maximum Number On-Line
300 250 100 Peak Speed, cards/min
Less than 1.0 160: 100; 160-A: 1. 0% Demands on Processor, %
Automatic Automatic Code Translation PUNCHED
CARD
OUTPUT
Echo Optional; depends Checking
on controller
Punches EBCDIC, BCL, Hollerith, Full card buffer and dual
or binary code ite controls optional
wrt P Features and Comments
B 9210 350 Model Number
1/control 1 Maximum Number On-Line
5, 6,7, or8 5, 7, or8 Number of Channels
500 or 1000 350 Peak Speed, char/sec
Less than 1.0 100 Demands on Processor, % PUNCHED
- - TAPE
Automatic Programmed Code Translation INPUT
Parity None Checking
Features and Comments
B 9220 BRPE-11 Model Number
1/control 1 Maximum Number On-Line
5, 6,7, ors 5,7, or8 Number of Channels
100 120 Peak Speed, char/sec
Less than 1.0 Demands on Processor, %
ess than 100 T PUNCHED
Automatic Programmed Code Translation TAPE
OUTPUT
None None Checking
Model 350 and the Teletype
BRPE-11 form the CDC 3691
Paper Tape Reader/Punch Features and Comments

© 1969 AUERBACH Corporation and AUERBACH Info, Inc

*With optional equipment.
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11:230.104 COMPARISON CHARTS

System Identity CDC 1604 & 1604-A CDC 3100, 3300, & 3500 CDC 3400, 3600, & 3800
Model Number 405 1617 405 3142 405 3142
Maximum Number On-Line 3 3 1/channel 1/channel 1/channel 1/channel
Peak Speed, cards/min 1200 250 1,200 100 1200 100
Demands on Processor, % 0.4 Max. <0.1 <0.1 <0.1 <0.1
PUNCHED Code Translation Automatic Automatic Automatic Automatic Automatic
CARD
INPUT
Checking Dual read* None Dual read* None Dual read* None
Full-card Full-card Full-card
buffer and dual buffer and dual| buffer and dual
Features and Comments read controls read controls read controls
optional optional optional
Model Number 1609 (IBM 521) 415 IBM 523 415 IBM 523
Maximum Number On-Line 3 1/channel 1/channel
Peak Speed, cards/min 100 250 100 250 100
Demands on Processor, % 0.06 max. <0.1 <0.1
Plg\C;II;YJD Code Translation Matched or instruction Automatic Automatic
OUTPUT Optional; de i H
; depends on Optional; depends on
Checking None controller controller
d A number of other IBM units| Full card buffer and dual Full card buffer and dual
Features and Comments can be used write controls optional write controls optional
Model Number 350 350 350
Maximum Number On-Line 1 1/channel 1/channel
Number of Channels 5, Tor8 5, Tor8 5, Tor8
Peak Speed, char/sec 350 350 350
PUNCHED Demands on Processor, % 0.06 max. <0.1 <0.1
TAPE .
INDUT Code Translation Matched Programmed Programmed
Checking None Parity Parity
Features and Comments
Model Number BRPE-11 BRPE-11 BRPE-11 3694
Maximum Number On-Line 1 1/channel 1/channel Many
Number of Channels 5,70r 8 5, 7or 8 5, 7or8 5, Tors8
Peak Speed, char/sec 120 120 120 110
Demands on Processor, % 0.16 max. <0.1 <0.1 <0.1
PUNCHED
TAPE Code Translation Matched Programmed Programmed | Programmed
OUTPUT
Checking None None None None
Model 350 and
Features and Comments gll:l;l‘s_lﬂyxf):rm the
CDC 3691 Paper
Tape Reader/Punch

*With optional equipment.
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PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11:230.105

Features and Comments

Control Data 6000 Series GE-115 GE-130 System Identity
405 CRZ100 | CRP100 | CRZ120 CRZ111| CRZ120 | CRP100 Model Number
Many 1 67 1 34 34 34 Maximum Number On-Line
1,200 300 300 600 400 600 300 Peak Speed, cards/min
0 80 max. | 54 max. | 54 max. ? ? ? Demands on Processor, %
Automatic Automatic Automatic |Automatic| Automatic Code Translation PUNCHED
CARD
. Photo- Photo Card . INPUT
read* .
Dual read Parity; column count cells cells synch. Checking
Full-card buffer and CRP100 can also Reads Hollerith or binary code;
dual read controls punch 300 cards CRP100 reads and/or punches Features and Comments
are optional per minute at 300 cpm
415 CPZ101 CPZ103 CPZ101 CRP100 Model Number
Many 67 67 34 34 Maximum Number On-Line
250 60 to 200 300 60 to 200 300 Peak Speed, cards/min
0 56 <1 ? ? Demands on Processor, %
Automatic Automatic Automatic Automatic Automatic Code Translation PUgfggD
. OUTPUT
g)gﬁggﬁlérdepends on Echo Echo Echo Read compare Checking
Speed depends _
Full-card buffer and upon no. of }]; ZI?tO hgargr g:{:ﬁzi: /100 Reads and/or
dual write controls columns an}:l outhx)le ceconds punches at 300 Features and Comments
are optional g:zghed per stacker butfered cpm; buffered
3691 3694 PTR100 PTR100 Model Number
Many Many 67 34 Maximum Number On-Line
5,7, or 8 5,7, or 8 5,6,7, or 8 5,7, or 8 Number of Channels
350 1,000 500 500 Peak Speed, char/sec
0 0 100 ? Demands on Processor, % PUNCHED
TAPE
Programmed | Programmed | Programmed Programmed Code Translation INPUT
Character . . :
None o Parity or read compare Parity Checking
parity
Reads square-hole or Features and Comments
round-hole tape
3691 3694 Model Number
Many Many Maximum Number On-Line
5,7, or 8 5,7, or 8 Number of Channels
120 110 Peak Speed, char/sec
0 0 and P )
Demands on Processor, % PUNCHED
Programmed | Programmed Code Translation TAPE
il er ° OUTPUT
None None Checking

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.
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1:230.106 COMPARISON CHARTS
System Identity GE 200 Series GE 400 Series GE 600 Serics
Model Number D225B D225C CRD125 CR-21 CRZ201
Maximum Number On-Line 1 1 1 7 10 per I/0 Controller
Peak Speed, cards/min 400 1,000 360 900 900
0.3 to 1.3 to 0.3 to
Demands on Processor, % 2.0 7.5 5. 0 0.8to 1.4 0.72 max.
PUNCHED Code Translation Automatic|{ Automatic rAutomatic Automatic Automatic
CARD
INPUT
Checking None (r:{lf:gk [Validity Validity, photocells Validity, photocells
E&?xf;ﬁoﬁn;&' : "Siégt_ row Can read intermixed Can read intermixed
Features and Comments variations under different Hollerith and binary Hollerith and binary
model nos, cards cards
Model Number E225K E225M CP-10 CP-20 CPZ100 CPZ201
Maximum Number On-Line 1 1 7 7 10 per I/0 Controller
Peak Speed, cards/min 100 300 100 300 100 300
Demands on Processor, % 1.0 to 5.8 2.9 to 17.3 1.1to0 1.8 0.29 to 0.42 0.96 max. 0.24 max.
PU&CP?[?D Code Translation Automatic Automatic Automatic Automatic Automatic
OUTPUT Double
Checking
punch, Hole count Hole count Hole count Hole count Hole count
blank col.
Decimal or 10~ or 12-row
Features and Comments binary formats; slight Row buffer Full card- Full card-
variations under different only image buffer image buffer
model nos.
Model Number Paper Tape System TS-20 PTS200
Maximum Number On-Line 1 7 10 per I/0 Controller
Number of Channels 5, 6, 7, or8 5,6, 7, or8 5,6, 7, or8
Peak Speed, char/sec 250 or 1,000 500 500
PUNCHED Demands on Processor, % 0.9 to 11.0 0.34 to 0.56 0.30 max.
Iﬁ“;l;l,‘:r Code Translation Programmed Programmed Programmed
Checking Parity Parity Parity
Features and Comments Combination reader/punch Combination reader/punch
unit; can be used off-line unit; can be used off-line
Model Number Paper Tape System TS-20 PTS200
Maximum Number On-Line 1 7 10 per 1/0 Controller
Number of Channels 5,6, 7, o0or8 5,6, 7, or8 5, 6, 7, or8
Peak Speed, char/sec 110 110 150
Demands on Processor, % 0.4 to 2.4 0.07 to 0.12 0.07 max.
PUNCHED
TAPE Code Translation Programmed Programmed Programmed
OUTPUT
Checking None None None

Features and Comments

*With optional equipment.
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PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11:230.107

Honeywell Series 200 Honeywell Series 200 Model 110 System Identity
214-2 223:223-2 123 Model Number
1/ afldress 1/address 1 Maximum Number On-Line
assignment - assignment
400 800; 1050 400 Peak Speed, cards/min
Varies Varies 1 Demands on Processor, %
Automatic Automatic Automatic Code Translation PUNCHED
CARD
INPUT
Validity Validity Validity Checking
Hollerith and 'Special' | Binary and 51~ and
codc conversion 90-column reading Features and Comments
Binary optional optional
214-1, 2 224 214-1 214-2 Model Number
1/address 1/address 1 Maximum Number On-Line
assignment assignment
50 to 270 or 91 Peak Speed, cards/min
100 to 400 {0 360 400 P ’
Varies Varies 1 Demands on Processor, ¥
Automatic Automatic Automatic Code Translation PUé\I.EI}:II)-:D
Check hi Hol t & physical Illegal h h v OUTPUT
eck on punching ole count & physic . egal punch; puncl ;
dies activated oper. of punch Punch activation activation ’ Checking
Speed depends upon Speed depends upon C d and
position of last no. of columns S::;: %:w:n punch on Features and Comments
column punched punched
209-2 209-2 Model Number
1/address assignment 1 Maximum Number On-Line
5, 6, 7, or 8 5,6, 7, ors Number of Channels
600 600 Peak Speed, char/sec
Varies 1 Demands on Processor, % PUNCHED
TAPE
Programmed Programmed Code Translation INPUT
Parity (by program) Frame parity Checking
Can perform re.wmd, rufxout, and Features and Comments
advance operations off-line
210 210 Model Number
1/address assignment 1 Maximum Number On-Line
5, 6, 7, or 8 5, 6, 7, or8 Number of Channels
120 120 Peak Speed, char/sec
Varies 1 Demands on Processor, %
PUNCHED
Programmed Programmed Code Translation TAPE
OUTPUT
None Frame parity Checking
Features and Comments

*With optional equipment.
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11:230.108

COMPARISON CHARTS

System Identity Honeywell 400 & 1400 Honeywell 800 & 1800
Model Number 427 423-2 827
Maximum Number On-Line 1 1 64
Peak Speed, cards/min 800 650 800
Demands on Processor, % 60 or 2% 57 0.1 max.
PUNCHED Code Translation Automatic Instruction Automatic
CARD
INPUT .
Checking Hole count, validity Hole count Hole count, validity
Features and Comments IBM 1402 Card Read IBM 088 collator
Punch
Model Number 427 424-1 424-2 827
Maximum Number On-Line 1 1 1 64
Peak Speed, cards/min 250 100 250 250
Demands on Processor, % 70 or 2% 83 74 0. 03 max.
PUé*If}:gﬂD Code Translation Automatic Instruction Automatic
OUTPUT
Checking Hole count Echo Hole count
IBM 1402 Card Read | Usable for off-line gang
Features and Comments Punch punching
Model Number 409 809
Maximum Number On-Line 3 8
Number of Channels 5, 6, 7, or8 5, 6, 7, or8
Peak Speed, char/sec 1,000 1,000
PUNCHED Demands on Processor, % 100 2.0 max.
&g%?r Code Translation Programmed Programmed
Checking Parity Parity
Features and Comments
Model Number 410 810
Maximum Number On-Line 2 8
Number of Channels 5, 6, 7, or 8 5, 6,7, 0r8
Peak Speed, char/sec 110 110
Demands on Processor, % 100 0. 66 max.
PUNCHED
TAPE Code Translation Programmed Programmed
OUTPUT
Checking None None
Features and Comments

*With optional equipment.
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PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11:230.109

IBM System/360 Model 20 IBM System/360 Models 30 thru 85 System Identity
2501 2501 2520 2560 1442 Mdl |2501 2501 2520 2540 Model Number
Model A1|Model A2 | Model A1| MFCM | N1 MdlBl | MdlBz |MdlB1 |Mdl1 odel Numbe
8/ 8 8/ 8 8/ : 14
B ! 1 ! channel |[channel channel channel |channel Maximum Number On-Line
600 1,000 500 500 400 600 1,000 500 1,000 Peak Speed, cards/min
12.0 20.0 10.0 4.1 Varies Varies Varies Varies Demands on Processor, %
Automatic AutomaticjAutomatic AutomaticlAutomatic Code Translation PUNCHED
CARD
Dual INPUT
Validity, circuit checks read Dual read Validity |Dual read Checking
All use solar cells and read serially E\fnagf o guejg: - Reader
by column; 2520 Al is a combination has Single-access clutch | has and punch
reader/punch unit; 2560 is a combination | _; € are inde- Features and Comments
reader/punch/interpreter/collator unit single single dent
eader/p TP * | feed feed pendent
1442 2520 Mdl | 2520 2560 1442 Mdl {2520 Mdl | 2520 2540
Model 5 |Al, -A2 | Model A3|MFCM |5, N2 |B1, B2 | Mdl B3 | Model 1 Model Number
8/ 8/ 8/ 8/ i -Li
L ! L 1 channel |channel channel channel Maximum Number On-Line
91 to 360 {500 300 91 to 360 91 to 360 |500 300 300 Peak Speed, cards/min
Varies 7.5 9.5 3.1 Varies Varies Varies Demands on Processor, %
Automatic AutomaticjAutomatic Automatic Code Translation PUgfggn
OUTPUT
Echo Echo Echo Hole count Checking
1442 punches serially by column, others | Serial Column Binary
by row; 2520 Al is a combination reader/| by Row-by-row and Punch Feed Features and Comments
punch unit; 2560 is a combination reader/| column |parallel punching Read options
punch/interpreter/collator unit. punching available
2671 Model Number
8/channel Maximum Number On-Line
5,6,7, or 8 Number of Channels
1,000 Peak Speed, char/sec
Varies Demands on Processor, % PUNCHED
TAPE
Programmed Code Translation INPUT
Parity Checking
Spooling facilities are optional Features and Comments
Model Number
Maximum Number On-Line
Number of Channels
Peak Speed, char/sec
ds on P ,
Demands on Processor, % PUNCHED
Code Translation TAPE
OUTPUT
Checking
Features and Comments

*With optional equipment.
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11:230.110

COMPARISON CHARTS

System Identity IBM System/360 Model 44
Model Number 1442 Model N1 2501 Models B1,B2 2520 Model B1 2540 Model 1
Maximum Number On-Line 8/channel 8/channel 8/channel 8/channel
Peak Speed, cards/min 400 600/1, 000 500 1,000
Demands on Processor, % Varies Varies Varies Varies
PUNCHED Code Translation Autcmatic Automatic Automatic Automatic
CARD
uT
NP Checking Dual read Dual read Validity Dual read
Reader-punch : . Reader-punch Reader and
Features and Comments has single S;Etgiﬁ access has single punch are
feed feed independent
Model Number 1442 Models N1, N2 2520 Models B1, B2 2520 Model B3 2540 Model 1
Maximum Number On-Line 8/channel 8/channel 8/channel 8/channel
Peak Speed, cards/min 91 to 360 500 300 300
Demands on Processor, % Varies Varies Varies
P Uéj;CgDED Code Translation Automatic Automatic Automatic
OUTPUT
Checking Echo Echo Hole count
- Column Binary and
Features and Comments Senil.-by—column Row-by-row parallel punching Punch Feed Read
punching options available
Model Number 2671
Maximum Number On-Line 8/channel
Number of Channels 5,6,7, or 8
Peak Speed, char/sec 1,000
PUNCHED Demands on Processor, % Varies
I%;II)JI::I‘ Code Translation Programmed
Checking Parity
Features and Comments Spooling facilities are optional
Model Number "
Maximum Number On-Line
Number of Channels
Peak Speed, char/sec
Demands on Processor, %
PUNCHED
TAPE Code Translation
OUTPUT
Checking
Features and Comments

*With optional equipment.
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PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11.230.111

IBM 1401 & 1460

IBM 1401-G

IBM 1401-H

System Identity

1402 Model 1

1402 Models 4 or 5

1402 Model 6

Model Number

1 1 1 Maximum Number On-Line
800 450 450 Peak Speed, cards/min
87 to 16%* 84 or 58% 100 Demands on Processor, %
Automatic Automatic Automatic Code Translation PUNCHED
CARD
‘o INPUT
Hole count, validity Hole count, validity Hole count, validity Checking
Column binary format is Three stackers Three stackers Features and Comments
optional; three stackers ©
1402 Model 1 1402 Models 4 or 5 1402 Model 6 Model Number
1 1 1 Maximum Number On-Line
250 250 250 Peak Speed, cards/min
91 to 7* 91 or 75% 100 Demands on Processor, %
Automatic Automatic Automatic Code Translation PUgfggD
OUTPUT
Hole count Hole count Hole count Checking
Column binary format is Three stackers; optional Three stackers; optional
optional; three stackers read station read station Features and Comments
1011 1011 Model Number
1 1 Maximum Number On-Line
5,6,7, or 8 5,6,7, or 8 Number of Channels
500 500 Peak Speed, char/sec
100 or 0. 6% 100 Demands on Processor, % PUNCHED
TAPE
Plugboard Plugboard Code Translation INPUT
Parity Parity Checking
Features and Comments
1012 1012 Model Number
1 1 Maximum Number On-Line
5,6,7, or 8 5,6,7, or 8 Number of Channels
150 150 Peak Speed, char/sec
100 100 ands on Processor,
Demands on Pro % PUNCHED
Programmed Progr: d Code Translation TAPE
¢ gramme OUTPUT

Read compare

Read compare

Checking

Features and Comments

*With optional equipment.
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:230.112

COMPARISON CHARTS

System Identity IBM 1410 IBM 1440 IBM 1620
Model Number 1402 Model 2 1442 Mod. 1 1442 Mod. 2,4 |1622
Maximum Number On-Line 2 2 2 1
Peak Speed, cards/min 800 300 400 250
Demands on Processor, % 1 21 to 73 21 to 73 1.4
PUNCHED Code Translation Automatic Automatic Automatic
CARD
INPUT Checking Hole count, validity Dual read Dual read, parity
! Models 1 and 2 are combi~
Features and Comments Three stackers nation read/punch units
1442 1442
Model Number 1402 Model 2 Mod. 1 |Mod. 2 1444 1622
Maximum Number On-Line 2 2 2 1 1
Peak Speed, cards/min 250 50 to 270 |88 to 360|250 125
Demands on Processor, % 0.4 83 76 91 0.7
P UC/N:I:{IED Code Translation Automatic Automatic Automatic
OUTPUT ) Hole
Checking Hole count Echo count Read compare
1442 speed depends on
Features and Comments Three stackers number of columns
punched
Model Number 1011 1011 1621 Models 1 or 2
Maximum Number On-Line 2 1 1
Number of Channels 5, 6, 7, or8 5,6,7, or 8 8
Peak Speed, char/sec 500 500 150
PUNCHED Demands on Processor, % 0.5 100 100
TAPE Code Translation Plugboard Plugboard Automatic
INPUT
Checking Parity Parity Parity
Features and Comments
Model Number 1012 1621 Model 2
Maximum Number On-Line 1 1
Number of Channels 5,6,7, or 8 8
Peak Speed, char/sec 150 15
Demands on Processor, % 100 100
PUNCHED
TAPE Code Translation Programmed Automatic
OUTPUT
Checking Read compare None

Features and Comments

*With optional equipment.

1/69

AUERBACH
®



PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11:230.113

Checking

Features and Comments

IBM 7010 IBM 7040 & 7044 IBM 7070, 7072, & 7074 System Identity
1402 Model 2 1402 Model 2 1622 7501 7500 Model Number
2 1 1 1 3 Maximum Number On-Line
800 800 250 60 500 Peak Speed, cards/min
0.32 0.4 max. 0. 2 max. 100 5 max. Demands on Processor, %
Automatic Automatic Automatic Automatic Automatic Code Translation PUNCHED
CARD
INPUT
‘3. Double punch, | Read compare, ;
Hole count, validity Hole count Dual read blank column | char. validity Checking
Reads Not usable
Three stackers Reads binary images or BCD :;xg;esrlc on 7072 Features and Comments
only
1402 Model 2 1402 Model 2 1622 7550 Model Number
2 1 1 3 Maximum Number On-Line
250 250 125 250 Peak Speed, cards/min
0.1 0.3 max. 0.1 max. 2.5 max. Demands on Processor, %
Automatic Automatic Automatic Automatic Code Translation PU({‘\IA(‘:I?DED
OUTPUT
Hole count Hole count Read compare | Double punch, blank column Checking
Three stackers Punches BCD or binary image Not usable on 7072 Features and Comments
1011 1011 1011 Model Number
2 5 1 Maximum Number On-Line
5,6,7, or 8 5,6,7, or 8 5,6,7, or 8 Number of Channels
500 500 500 Peak Speed, char/sec
0.144 min. 0.1 max. 0.1 max. Demands on Processor, % PUNCHED
TAPE
Plugboard Plugboard Plugboard Code Translation INPUT
Parity Parity Parity Checking
Features and Comments
Model Number
Maximum Number On-Line
Number of Channels
Peak Speed, char/sec
Demands on Processor, %
> ° PUNCHED
Code Translation TAPE
OUTPUT

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.
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:230.114

COMPARISON CHARTS

System Identity IBM 7080 IBM 7090 & 7094 NCR Century Series
Model Number 714 7502 711 682-100 686-101, 686-201
Maximum Number On-Line 10 1 1 1 8/trunk
Peak Speed, cards/min 250 60 250 300 800
Demands on Processor, % 100 100 <1 0.3 max. 0.7 max.
PUNCHED Code Translation Automatic | Automatic | Automatic Automatic Automatic
CARD
P
INPUT Checking gg&ﬁt Validity Can be programmed Photocells Photocells
. . 686-101 is a read/
Reads binary image of o
Features and Comments 72 out of 80 columns punch unit; 686-201
is a reader only
Model Number 722 721 686-101, 686-301
Maximum Number On~Line 10 1 8/trunk
Peak Speed, cards/min 100 100 82 to 240
Demands on Processor, % 100 <1 0.1 max
PU(I}\zr&CI?IED Code Translation Automatic Automatic Automatic
OUTPUT
Checking Hole count, validity None Echo
Speed varies with number of
Can be used to gang columns punched; 686-101 is a
Features and Comments punch read/punch unit; 686-301 is a
punch only
Model Number 662-100 660-101
Maximum Number On-Line 1 8/trunk
Number of Channels 5,7, or 8 5,7, or 8
Peak Speed, char/sec 1000 1500
PUNCHED Demands on Processor, % 0.5 max. 0.7 max.
TAPE . op
INPUT Code Translation Programmed Programmed
Checking None Parity
Features and Comments
Model Number 665-101
Maximum Number On-Line 8/trunk
Number of Channels 5,7, or 8
Peak Speed, char/sec 200
Demands on Processor, % 0.1 max.
PUNCHED
TAPE Code Translation Programmed
OUTPUT
Checking Echo

Features and Comments

*With optional equipment.

1/69

A

AUERBACH
®



PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11.230.115

NCR 315, 315-100, 315 RMC System Identity
376-7 376-8 380-3 472-3 Model Number
2 2 1 1 Maximum Number On-Line
300 400 2,000 400 Peak Speed, cards/min
73 max. 73 max. 80 max. 84 max. Demands on Processor, %
Automatic Automatic Programmed Code Translation PUNCHED
CARD
INPUT
Dual read Validity None Checking
IBM 1442 Card Read Punch Not available
units; not available with 315 with 315 RMC Features and Comments
RMC systems systems
376-7 376-8 376-2 376-101 Model Number
2 2 4 4 Maximum Number On-Line
50 to 270 88 to 360 100 250 Peak Speed, cards/min
83 max. 77 max. <1 <1 Demands on Processor, %
Automatic Automatic Automatic Code Translation PU(?IA(.:I?]?D
OUTPUT
Echo Echo Echo Checking
IBM 1442 Card Read Punch
units; not available with Features and Comments
315 RMC systems
472-1, 472-3 361-201 Model Number
1 1 Maximum Number On-Line
5, 6, 7, or 8 5, 7, or8 Number of Channels
1,000 600 Peak Speed, char/sec
100 100 Demands on Processor, ¥ PUNCHED
TAPE
Programmed Programmed Code Translation INPUT
Parity Parity Checking
Code translation can be Code translation can be
performed during time performed during time Features and Comments
between characters between characters
472-1, 472-3 371-201 Model Number
1 1 Maximum Number On-Line
5, 6, 7, or8 5, 7, or8 Number of Channels
110 120 Peak Speed, char/sec
100 100 Demands on Processor, %
PUNCHED
Programmed Programmed Code Translation TAPE
OUTPUT
None None Checking
Code translation can be Code translation can be
performed during time performed during time Features and Comments
between characters between characters

*With optional equipment.
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11:230.116

COMPARISON CHARTS

System Identity RCA Spectra 70 RCA 301 RCA 3301
Model Number 70/237 323 34 329
Maximum Number On-Line 1/trunk 2 2 2
Peak Speed, cards/min 1,435 600 900 1,470
Demands on Processor, % Varies 80 to 13% 0.1 0.2
PUNCHED Code Translation Automatic* Automatic Automatic
CARD
INPUT . Circuit checks; validity o 3s s
Checking check in Translate mode Hole count, validity Validity
Optional mark . Photocells are tested during
Features and Comments reading feature Reject stacker each card cycle
Model Number 70/234 70/236 334 3436
Maximum Number On-Line 1/trunk 1/trunk 1 2
Peak Speed, cards/min 100 300 100 300
Demands on Processor, % Varies Varies 100 to 1% <0.1
PUng}ng Code Translation Automatic Automatic Automatic Automatic
OUTPUT
Checking Hole count Hole count Hole count, validity Hole count
. Two stackers;
Single ’ Punches Hollerith or
Features and Comments stacker Re'%d/punch column binary code
option
Model Number 70/221 70/224 321 322 321 322
Maximum Number On-Line 1/trunk 1/trunk 1 1 2 2
Number of Channels 5,6,7, or8 | 5,6,7, or 8 S5or7 5,6,7, or 8 50r7 5,6,7, or 8
Peak Speed, char/sec 200 1,000 100 500 or 1,000 100 1,000
i i L1% L4% <0. .
PUNCHED Demands on Processor, % Varies Varies 100 to 0.1 100 to 0.4 0.1 0.2
I’II\‘II;%FI‘ Code Translation Automatic* | Automatic* Matched Programmed
Checking Parity Parity Parity Parity
Combination | Synchronous
Features and Comments reader and or asynchro-
punch nous reading
Model Number 70/221 321, 331 321, 331 332
Maximum Number On-Line |1/trunk 1 2 2
Number of Channels 5,6,7, or 8 5o0r?7 5o0r7
Peak Speed, char/sec 100 100 100 300
Demands on Processor, % Varies 100 to 0.1% <0.1 <0.1
PUNCHED
TAPE Code Translation Automatic* Matched Programmed
OUTPUT
Checking Echo None Echo
Features and Comments

*With optional equipment.
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PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11:230.117

Features and Comments

UNIVAC I UNIVAC SS 80/90 UNIVAC4181& II System Identity
4133, 4182 7935, 7945 UNIVAC 1004 Card Reader Model Number
8 1 16 Maximum Number On-Line
700 600 400 or 615 Peak Speed, cards/min
29 3.5 0.1 to 0.4 Demands on Processor, %
Automatic Automatic Automatic Code Translation PUNCHED
CARD
. INPUT
Hole count Programmed Circuit checks Checking
1004 is used on-line
Three stackers Borﬂrff’;gi’smmn with 418 to handle Features and Comments
ca o card I/0
4127, 4183 7936, 7946 UNIVAC 1004 Card Punch Model Number
8 1 16 Maximum Number On-Line
300 150 200 Peak Speed, cards/min
0.48 1.8 <0.1 Demands on Processor, %
Automatic Automatic Automatic Code Translation PUgIX]I:[?D
OUTPUT
Hole count Programmed Hole count Checking
Can also be used as a 1004 is used on-line
Two stackers card reader; 80 or 90- with 418 to handle Features and Comments
column card models card I/0
Punched Tape Unit Paper Tape System Paper Tape Subsystem Model Number
8 1 1 Maximum Number On-Line
5,6, 7, 0or8 5, 6,7 or8 5, 6, 7, or8 Number of Channels
500 500 200 Peak Speed, char/sec
1.0 max. 5 <0.1 Demands on Processor, % PUNCHED
TAPE
Programmed Plugboard Programmed Code Translation INPUT
Parity Parity (odd or even) Parity Checking
Reads up to 2,500 s
char/sec. in "non- E:ixtnbmatmn reader/punch Features and Comments
stop' mode
Punched Tape Unit Paper Tape System Paper Tape Subsystem Model Number
8 1 1 Maximum Number On-Line
5, 6, 7, or8 5, 6, 7, or8 5,6, 7, or8 Number of Channels
110 100 110 Peak Speed, char/sec
0.004 0.1 <0.1 ands P ssor,
Demands on Proce % PUNCHED
Programmed Plugboard Programmed Code Translation TAPE
OUTPUT
None None None Checking

© 1969 AUERBACH Corporation and AUERBACH Info, Inc.
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11:230.118

COMPARISON CHARTS

System Identity UNIVAC 490 Series UNIVAC 1004
Model Number 490 Punched Card Subsystem 1004 T 1004 I,
1004 III
Maximum Number On-Line 1/channel 1 1
Peak Speed, cards/min 800/900 400 615
Demands on Processor, % 0.032 to 0.25 100 94
PUNCHED Code Translation Automatic on 80-column models Automatic
CARD
INPUT
Checking Hole count Proper photocell functioning only
Higher rate when reading Auxiliary 400 cpm reader
Features and Comments only 72 columns; row and can be added to any
column binary optional 1004 system
Model Number 490 Punched Card Subsystem 2009, 2011
Maximum Number On-Line 1/channel 1
Peak Speed, cards/min 300 200
Demands on Processor, % 0.011 to 0.084 <1
PU(?XJP{{SSD Code Translation Automatic on 80-column models Automatic
OUTPUT
Checking Hole count Hole count
Binary card images Available for 80 or 90-column
Features and Comments can be punched cards; read station is
(240 holes max.) optional
Model Number 490 Paper Tape Subsystem 0902
Maximum Number On-Line 1/channel 1
Number of Channels 5, 6, 7, or 8 5, 6, 7, or8
Peak Speed, char/sec 400 400
.06 to 0.4 0
PUNCHED Demands on Processor, % 0.06 to 8 100
TAPE .
INPUT Code Translation Programmed Programmed
Checking None Parity
Parity check can be
Features and Comments programmed
Model Number 490 Paper Tape Subsystem F0606
Maximum Number On-Line 1/channel 1
Number of Channels 5, 6,7 or8 5, 6, 7, or 8
Peak Speed, char/sec 110 110
Demands on Processor, % 0.016 to 0.13 <1
PUNCHED
TAPE Code Translation Programmed Programmed
OUTPUT
Checking Verify punch activation None
Features and Comments

*With optional equipment.
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PUNCHED CARD AND PUNCHED TAPE INPUT-OUTPUT

11:230.119

Checking

Features and Comments

UNIVAC 1050 UNIVAC 1107 UNIVAC 1108 System Identity
0706-00 0706-01 Type 7223 1108 Punched Card Subsystem Model Number
4 or 8 4o0r8 15 1/channel Maximum Number On-Line
800/900 600 600 900 Peak Speed, cards/min
0.6 max. 0.3 max. 0.15 max. 0.016 max. Demands on Processor, %
Automatic on 80-column Automatic (or matched) Automatic Code Translation PUNCHED
models
CARD
INPUT
Hole count Dual read Hole count Checking
900 cpm rate is attained .
s Row binary and column
\vnfm ox‘11y '7‘2 ?olumns binary reading optional Features and Comments
per card are read
0600-00 0600-12 Type 7224 Type 7266 1108 Punched Card Subsystem Model Number
4 o0r8 4 o0r8 15 15 1/channel Maximum Number On-Line
300 200 150 300 300 Peak Speed, cards/min
5.1 max. 3.4 max. 0.04 max. 0.08 max. 0.005 max. Demands on Processor, %
Automatic on 80-column ; ; i PUNCHED
| models Automatic (or matched) Automatic Code Translation NS
OUTPUT
'Hole count Read compare Full card image check Checking
s : Binary card images
Can punch binary images g:;bl;i’lnz?e 753&:; suitable can be punched Features and Comments
v P g (240 holes max.)
0903-00 0903-01 Type 7423 1108 Paper Tape Subsystem Model Number
3or8 3ors8 15 1/channel Maximum Number On-Line
5, 6, 7, or8 5, 6, 7, or8 5, 6,7, or8 Number of Channels
1,000 500 400 400 Peak Speed, char/sec
0.5 max. 0.3 max. 0.16 0.03 max. Demands on Processor, % PUNCHED
TAPE
Programmed Programmed Programmed Code Translation INPUT
Parity None None Checking
Parity check can be Parity check can be Features and Comments
programmed programmed
0606-1 Type 7423 1108 Paper Tape Subsystem Model Number
3ors8 15 1/channel Maximum Number On-Line
5, 6, 7, or 8 5, 6, 7, or8 5,6, 7, or8 Number of Channels
110 110 110 Peak Speed, char/sec
0.05 max. 0.04 0.008 max. Demands P s
emands on Processor, % PUNCHED
Programmed Programmed Programmed Code Translation TAPE
OUTPUT
None Verify punch activation Verify punch activation
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1:230.120 COMPARISON CHARTS
System Identity UNIVAC 9200 & 9300 UNIVAC 9400
Model Number 0711-00 0711-02 1001 Card 0711-05
Controller
Maximum Number On-Line 1 1 1 7
Peak Speed, cards/min 400 600 2,000 600
Demands on Processor, % <1 1 1.6 Less than 1.0
PUNCHED Code Traxfslar:ion Automatic Automatic Automatic Automatic
CARD
INPUT Proper photocell Proper photocell Proper photocell Photocells,
Checking functioning functioning functioning registration
Used with Used with Two card feeds Can read 51- or 66-column
UNIVAC 9200 UNIVAC 9300 and seven stackers | cards*
Features and Comments only only permit collating
can be used off-
line
Model Number 0603-04 0604-00 0604-99
Maximum Number On-Line 1 1 7
Peak Speed, cards/min 75 to 200 200 250
Demands on Processor, % <1 <1 Less than 1.0
PUNCHED Code Translation Automatic Automatic Automatic
CARD
OUTPUT
Checking Echo Hole count Echo
Punches serially Punches serially Read/punch feature allows
by column; has 2 by row; has 2 prepunched cards to be
Features and Comments 850~card stackers 1,000~card read prior to punching*
stackers
Model Number
Maximum Number On-Line
Number of Channels
Peak Speed, char/sec
PUNCHED Demands on Processor, %
TAPE .
INPUT Code Translation
Checking
Features and Comments
Model Number
Maximum Number On-Line
Number of Channels
Peak Speed, char/sec
Demands on Processor, %
PUNCHED
TAPE Code Translation
OUTPUT

Checking

Features and Comments

*With optional equipment.
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11:240.101

COMPARISON CHARTS
HARDWARE CHARACTERISTICS:
PRINTERS AND SPECIALIZED
INPUT-OUTPUT EQUIPMENT

HARDWARE CHARACTERISTICS COMPARISON CHARTS
PRINTERS AND SPECIALIZED INPUT-OUTPUT EQUIPMENT

INTRODUCTION

The charts on the following pages summarize
the important characteristics of the line
printers and specialized 1/O equipment (op-
tical readers, MICR readers, data communi-
cations controllers, display units, plotters,

etc.) for each computer system. Explana-
tions of the entries on these charts follow.

(To find all the information pertaining to a

particular computer system, please refer

to the Quick Reference Index.)

PRINTED OUTPUT

Model Number

Maximum Number On-Line

Speed, lines/min.

Demands on Processor, %

Number of Print Positions

Character Set Size

Checking

Features and Comments

Manufacturer's identifying number.

Configuration restriction as to the maximum
number that can be connected on-line.

Performance of the printer, expressed in
terms of the maximum number of alphanu-
meric lines per minute that can be printed
under two conditions: (1) single-spaced
printing, and (2) printing with an average
spacing of 1 inch between consecutive print-
ed lines. (The difference between the two
figures is a measure of the printer's facil-
ities for high-speed skipping.)

Quantitative measure of the delay imposed
upon the central processor or its working
(main) storage unit by data transfer oper-
ations to the printer.

Number of printing positions; i.e,, the
maximum number of printed characters
per line,

Number of different symbols that can be
printed.

Type of checking, if any, that is performed
to help ensure the accuracy of the printing
operation.

Noteworthy additional features or facilities,
or amplification of one or more of the pre-
ceding entries.

SPECIALIZED INPUT-OUTPUT EQUIPMENT

Model Number

Peak Speed

Features and Comments

Manufacturer's identifying number and formal
name of the device,

Maximum rated speed, or other meaningful
information describing the unit's performance
or capacity.

Noteworthy additional features or facilities, or
amplification of one or more of the preceding
entries.
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11:240.102 COMPARISON CHARTS
System Identity Burroughs B 100, B 200, & B 300 Burroughs B 2500 & B 3500
Model Number B320 | B321 | B328 | B325| B 329 B 9240 B 9241 B 9242 B 9243
Maximum Number On-Line 2 2 2 2 2 1/channel
Single Spacing 475 700 1040 700 1040 700 1040 . 815 1040
Speed,
lines/min
1-inch Spacing 370 500 595 500 595 540 648 620 648
Demands on Processor, % 1.0 1.5 2.2 1.5 2.2 <1.0
PRINTED
OUTPUT
Number of Print Positions 120 120/132* 120/132%
Character Set Size 64 64 64
Checking Parity Parity Parity
B 100 Series 132 print 9240 and 9241 buffered;
can use only positions are 9242 and 9243 unbuffered
Features and Comments 1 printer standard on
B 300 Series
B 102, B 103
Model Number B 106, B 107 B 104, B 116 B 9130, B 9131, B 9132
RII‘ZVIAI](;?:R Peak Speed, documents/min 1,200 1,560 1,565
Features and Comments
Model Number
OPTICAL
CHARACTER Peak Speed, documents/min
READER
Features and Comments
Model Number B 248 Control Unit B 2353 B 2351
DATA
COMMUNI- .
g ATIC%NSI Peak Speed, bits/sec 180,000 2,400/1line 2,400
CONTROLLER
Features and Comments Can service 1ar_ge number 36 lines One line
of remote terminals
Model Number B 9351
CRT .
DISPLAY Capacity, char 2,000
Features and Comments Multi-station unit
Model Number
PLOTTER Peak Speed, points/sec
Features and Comments
B322, B323, B326
Model Number B 401 B332: B333, >l B 9244-1, B 9244-2
OTHER
INPUT- Multiple Tape : s
OUTPUT Name Record Processor Listers Multiple Tape Listers
DEVICES
Features and Comments 44 Active ledgers/min, | 1600 lpm 1565 lpm

*With optional equipment.
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PRINTERS AND SPECIALIZED INPUT-OUTPUT 11:240.103

Burroughs B 5500 Burroughs B 6500 & B 7500 System Identity
B 320 B 321 B 322 B 325 B 329 B 9242 B 9243 Model Number
2 1/control Maximum Number On-Line
475 700 - 1040 700 1040 815 1040 Single Spacing
Speed,
lines/min
370 540 648 540 648 620 648 1-inch Spacing
0.1 <1..0 Demands on Processor, 7
PRINTED
OUTPUT
120 132 120/132% Number of Print Positions
64 64 Character Set Size
Parity Parity Checking
Features and Comments
Model Number
Peak Speed, documents/min Rg[.llc)llzr{
Features and Comments
Model Number
OPTICAL
Peak Speed, documents/min CHARACTER
READER
Features and Comments
B 5480 Control Unit B 6350 DCP Model Number
DATA
180, 000 >15, 000 Peak Speed, bits/sec Cg}xVITNIIggsI-
CONTROLLER
Handles large number
of remote tﬁmmals 64 lines Features and Comments
B 9351 Model Number
2,000 Capacity, char DIgI};{LTAY
Multi-station unit Features and Comments
Model Number
Peak Speed, points/sec PLOTTER
Features and Comments
Model Number
OTHER
INPUT-
Name OUTPUT
DEVICES
Features and Comments

*With optional equipment,
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COMPARISON CHARTS

11:240.104
System Identity CDC 160 & 160-A CDC 1604 & 1604-A CDC 3100, 3300, & 3500
Model Number 1612 G 166G-2 1612 G 505 501 501 505 3152
Maximum Number On-Line 1 1 24 24 24 8/ch 8/ch 1/ch
Single Spacing 1000 150 1000 500 1000 1000 500 150
Speed,
lines/min
1-inch Spacing 500 130 500 375 571 571 375 150
Demands on Processor, % 1 0.2 2.8 Max, {2.8 Max. | 2.8 Max.| <0.1 <0.1 <0.1
PRINTED
OUTPUT
Number of Print Positions 120 120 120 136 136 136 136 120
Character Set Size 64 64 64 64 64 64 64 64
Checking None None None Echo Echo Echo Echo Echo
Higher speeds possible Increased speed is possible Dual channel
when restricted charac- with restricted character controller
Features and Comments ter sets are used. set; Dual-channel controller provided
provided with 501 and 505.
Model Number
Rll:jw;]ggR Peak Speed, documents/min
Features and Comments
Model Number Page Reader 915
OPTICAL
CHARACTER Peak Speed, documents/min 370 char/sec
READER
Features and Comments
Model Number 3266-A| 3274 3275
DATA
C?ﬁ“%‘fgﬁ’sl' Peak Speed, bits/sec 2400/ | 2,500,000 | 230.400
CONTROLLER Line
Features and Comments Multi- { Multiple lines,
line 1 at a time
Model Number 210 217
CRT
DISPLAY Capacity, char 1,000 1,000
Features and Comments Multi- Single
station station
Model Number 3293
PLOTTER Peak Speed, points/sec 300
Features and Comments Incremental
Model Number
OTHER
INPUT- N
OUTPUT ame
DEVICES
Features and Comments

*With optional equipment,
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PRINTERS AND SPECIALIZED INPUT-OUTPUT

11:240.105
CDC 3400, 3600, & 3800 CDC 6000 Series System Identity
501 505 501 512 Model Number
8/ch 8/ch 8/ch 8/ch Maximum Number On-Line
1000 500 1000 1200 Single Spacing
Speed,
lines/min
571 375 571 685 1-inch Spacing
<0.1 0 0 Demands on Processor, %
PRINTED
OUTPUT
136 136 136 Number of Print Positions
64 64 48 Character Set Size
Echo Echo Echo Checking
Dual channel
controller provided Features and Comments
Model Number
Peak Speed, documents/min Réw;[C)gR
Features and Comments
915 Page Reader Model Number
OPTICAL
370 char/sec Peak Speed, documents/min CHARACTER
READER
Features and Comments
3266-A | 3274 3275 3266-A 3276 6671 6673 6674 6676 Model Number
DATA
2400/ | 2,500,000 230,400 | 2400/ 2400/ 2400/ 40, 800 40,800 110 Peak Speed, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>