ENCYCIQPEDIA |
oF
COMPUTER

SOENCE

. i

»Edited by Anthony Ralston



ENCYCLOPLEDIA OF
COMPUTER SCIENCE

FIRST EDITION

ANTHONY RALSTON, Editor
CHESTER L.MEEK, Assistant Editor

- e
VAN NOSTRAND REINHOLD COMPANY

NEW YORK CINCINNATI ATLANTA DALLAS SAN FRANCISCO
LONDON TORONTO MELBOURNE



Van Nostrand Reinhold Company Regional Offices:
New York Cincinnati Atlanta Dallas San Francisco

Van Nostrand Reinhold Company International Offices:
London Toronto Melbourne

Copyright © 1976 by Litton Educational Publishing, Inc.

Library of Congress Catalog Card Number: 78-7312
ISBN: 0-442-80321-4

All rights reserved. No- part of this work covered by the copyright hereon may be
reproduced or used in any form or by any means—graphic, electronic, or mechanical,
including photocopying, recording, taping, or information storage and retrieval
systems—without permission of the publisher.

Manufactured in the United States of America

Published in the United States of America
135 West 50th Street, New York, NY 10020

Published simultaneously in Canada by Van Nostrand Reinhold Ltd.

15 14 13 12111098 7 6 5

Library of Congress Cataloging in Publication Data
Main entry under title:
Encyclopedia of computer science.

Includes bibliographical references and index.

1. Computers--Dictionaries. 2. Electronic data
processing--Dictionaries, 3, Information science--
Dictionaries. I. Ralston, Anthony. II. Meek,
Chester L., 1941-

QA76.15.E48 1978 001.6'4'03 78-7312
ISBN 0-442-80321-4



EDITORIAL BOARD

John M. Bennett
University of Sydney
A. S. Douglas
The London School of Economics and
Political Science
Nicholas V. Findler
State University of New York at Buffalo
Aaron Finerman
State University of New York at Stony Brook
Patrick C. Fischer
Pennsylvania State University
C. C. Gotlieb
University of Toronto

John N. Ackley, Digital Computer Controls, Inc.

A. K. Agrawala, University of Maryland

Suad Alagi¢, Univerzitet U. Sarajevu

Saul Amarel, Rutgers University

J. K. Amsbaugh, Sun Oil Co.

Isaac L. Auerbach, Auerbach Corporation

Algirdas Avizienis, University of California at
Los Angeles

Charles W. Bachman, Honeywell Corp.

G. David Baer, Computer Task Group, Inc.

Jean-Loup Baer, University of Washington

D. W. Barron, University of Southampton, U.K.

F. L. Bauer, Technischen Universitdt, Munich

John M. Bennett, University of Sydney.

Gilbert R. Berglass, State University of New York at
Buffalo

John C. G. Boot, State University of New York at
Buffalo

A. D. Booth, Lakehead University

John A. N. Lee
Virginia Polytechnic Institute
Saul Rosen
Purdue University
Gerard Salton
Cornell University
Andries van Dam
Brown University
Eric A. Weiss
Sun Company

CONTRIBUTORS

K. H. V. Booth, Lakehead University

Susan Brewer, Honeywell Corp.

Peter J. Brown, University of Kent, U.K.

William F. Brown, Ball State University

G. Edward Bryan, Xerox Corp.

Janusz A. Brzozowski, University of Water/v0

W. Buchholz, IBM Corp.

Sander Buchman, IBM Corp.

R. A. Buckingham, University of London

John Case, State University of New York at Buffalo

Robert P. Cerveny, State University of New York at
Buffalo

Ned Chapin, InfoSci, Inc.

W. J. Cody, Argonne National Laboratory

Samuel D. Conte, Purdue University

James W. Cooley, IBM Corp.

David C. Cooper, University of London

Joseph F. Cunningham, Boca Raton, Fla.

B. Garland Cupp, McDonnell-Douglas Automation Co.



CONTRIBUTORS

Charles H. Davidson, University of Wisconsin

Dorothy E. Denning, Purdue University

Peter J. Denning, Purdue University

George D. Detlefsen, General Electric Co.

J. K. Dixon, Naval Research Laboratory

T. A. Dolotta, Bell Laboratories

Philip H. Dorn, Dorn Computer Consultants

A. S. Douglas, London Sch. of Economics & Polit.
~ Science

Michael A. Duggan, University of Texas

Patricia James Eberlein, State University of New
York at Buffalo

Richard H. Eckhouse, Jr., Digital Equipment Corp.

Carl Engelman, The MITRE Corp.
Kurt Enslein, Genesee Computer Center, Inc.

B. R. Faden, North American Rockwell

Jerome A. Feldman, University of Rochester

Nicholas V. Findler, State University of New York
at Buffalo

Aaron Finerman, State University of New York at
Stony Brook

Clive B. Finkelstein, IBM Australia

Patrick C. Fischer, Pennsylvania State University

Dennis A. Fletcher, D. A. Fletcher & Associates

Ivan Flores, Baruch College, CUNY

Michael J. Flynn, Stanford University

Caxton C. Foster, University of Massachusetts

Mark A. Franklin, Washington University

David N. Freeman, Ketron, Inc.

Gideon Frieder, State University of New York at
Buffalo

Samuel H. Fuller, Carnegie Mellon University

Bernard A. Galler, University of Michigan

W. Morven Gentleman, University of Waterloo

Bruce Gilchrist, Columbia University

Amos N. Gileadi, University of Massachusetts

Stanley Gill (deceased)

George Glaser, Consultant

Jonathan Goldstine, Pennsylvania State University

Robert H. Gonter, University of Massachusetts

C. C. Gotlieb, University of Toronto

Thomas S. Grier, Burroughs Corp.

Michael D. Grigoriadis, IBM Corp.

Ralph E. Griswold, University of Arizona

Fred Gruenberger, California State University at
Northridge

Mark Halpern, Tymshare, Inc.

John W. Hamblen, University of Missouri at Rolla

R. W. Hamming, Naval Postgraduate School

Fred H. Harris, University of Chicago

Robert V. Head, Consultant

L. B. Heilprin, University of Maryland

viii

Herbert Hellerman, State University of New York
at Binghamton

Harry A. Helm, Defense Communications Agency

Gabor T. Herman, State University of New York
at Buffalo

I.T. Ho, IBM Corp.

Richard C. Holt, University of Toronto

John E. Hopcroft, Cornell University

J. N. P. Hume, University of Toronto

E. Gerald Hurst, Jr., University of Pennsylvania

Harry D. Huskey, University of California at
Santa Cruz

S. R. Hyde, Joint Speech Research Unit, U.K.

R. V. Jacobson, Chemical Bank, New York
Charles V. Jones, York University
T. L. Jones, Howard University

Laveen N. Kanal, University of Maryland

Arthur 1. Karshmer, University of Massachusetts
Ronald H. Kay, IBM Corp.

Kenneth M. Kempner, National Institutes of Health
Robin H. Kerr, General Electric Co.

Michael J. Kessler, Control Data Corp.

Peter T. Kirstein, University of London

Kenneth E. Knight, University of Texas

Robert R. Korfhage, Southern Methodist University
David J. Kuck, University of Illinois

Shan S. Kuo, University of New Hampshire

Borje Langefors, University of Stockholm

Duncan H. Lawrie, University of lllinois

Charles L. Lawson, California Institute of
Technology

John A. N. Lee, Virginia Polytechnic Institute

R. P. Leinius, Union Carbide Corp.

Arthur Llewelyn, Computer-Aided Design Centre,
Cambridge, U K.

Keith R. London, Keith London Ltd., U.K.

Harold Lorin, IBM Corp.

Col. William F. Luebbert, U.S. Military Academy

Daniel H. Lufkin, Consultant

George Marsaglia, McGill University

Francis F. Martin, Consultant

Johannes J. Martin, Virginia Polytechnic Institute

Francis Parkash Mathur, Wayne State
University

David W. Matula, Southern Methodist University

Michael M. Maynard, Sperry Rand Corp.

Davis B. McCarn, National Library of Medicine

John McCarthy, Stanford University

Edward J. McCluskey, Stanford University

Daniel D. McCracken, Consultant

John M. McKinney, University of Cincinnati



John C. McPherson, Amagansett, New York

C. L. Meek, Andco, Inc.

Albert R. Meyer, Massachusetts Institute of
Technology

Benjamin Mittman, Northwestern University

Georgia Mollenhoff, Journalist

Calvin N. Mooers, Rockford Research, Inc.

Bruce C. Moore, Louisiana State University

G. J. Morris, International Computers, Ltd.

Philip M. Morse, Massachusetts Institute of
Technology

Frangois Muller, United Nations

Jean E. Musinski, Cornell University

J. Necas, Prague, Czechoslovakia

Roger M. Needham, University of Cambridge, U.K.

Allen Newell, Carnegie-Mellon University

Carol M. Newton, University of California at
Los Angeles

Jerre D. Noe, University of Washington

T. William Olle, Consultant

Leonard J. Palmer, Palmer Data Corporation

Donn B. Parker, Stanford Research Institute

Azaria Paz, Technion-Israel Institute of Technology

Trevor Pearcey, Caulfield Institute of Technology,
Australia

C. R. Pearson, Georgia Institute of Technology

Milton Pine, Caulfield Institute of Technology,
Australia

Seymour V. Pollack, Washington University

Michael J. F. Poulsen, IBM Australia

C. E. Price, Union Carbide Corp.

Anthony Ralston, State University of New York
at Buffalo

Brian Randell, University of Newcastle upon Tyne

Bertram Raphael, Stanford Research Institute

Edwin D. Reilly, Jr., State University of New York
at Albany

Lee Revens (deceased)

John R. Rice, Purdue University

Frederic N. Ris, IBM Corp.

Saul Rosen, Purdue University

Azriel Rosenfeld, University of Maryland

Robert F. Rosin, Bell Laboratories

Paul Roth, National Bureau of Standards

B. C. Rowe, Polytechnic of North London

Arthur I. Rubin, Electronic Associates Inc.

Harry J. Saal, IBM Corp.
Arto Salomaa, University of Aarhus, Denmark
David Salomon, San Diego State University

CONTRIBUTORS

Gerard Salton, Cornell University

Jean E. Sammet, IBM Corp.

Adel S. Sedra, University of Toronto

Sally Yeates Sedelow, University of Kansas

Eugene Shapiro, IBM Corp.

Ben Shneiderman, University of Maryland

Herbert A. Simon, Carnegie-Mellon University

James R. Slagle, Naval Research Laboratory

Vladimir Slamecka, Georgia Institute of Technology

Alvy Ray Smith, III, Xerox Corp.

Cecil L. Smith, Louisiana State University

I. A. Smith, Srate University of New York at
Binghamton

Kenneth C. Smith, University of Toronto

John S. Sobolewski, University of Washington

Fred A. Stahl, Columbia University

Elizabeth Luebbert Stoll, Santa Clara, Calif.

T. B. Steel, Equitable Life Assurance Society

Theodor D. Sterling, Simon Fraser University

Jon C. Strauss, University of Pennsylvania

Robert W. Taylor, University of Massachusetts

Daniel Teichroew, University of Michigan

Thilo Tilemann, University of Cologne

Anthony L. Torrance, McKinsey & Company, Inc.

Henry S. Tropp, Humboldt State University,
California

D. C. Tsichritzis, University of Toronto

Andries van Dam, Brown University
R. H. VanDenburg, Jr., Southern Bank and
Trust Co.

W. M. Waite, University of Colorado

Charles H. Warlick, University of Texas

Peter Wegner, Brown University

Eric A. Weiss, Sun Company

Anne H. Werkheiser, The MITRE Corp.

Milton R. Wessel, Attorney

Gio Wiederhold, University of California at
San Francisco

Maurice V. Wilkes, University of Cambridge, U.K.

James H. Wilkinson, National Physical Laboratory,
U.K.

D. Wotschke, Pennsylvania State University

Stephen S. Yau, Northwestern University
David M. Young, University of Texas

H. Zemanek, IBM Austria

Karl L. Zinn, University of Michigan

Stanley Zionts, State University of New York at
Buffalo

Albert L. Zobrist, University of Arizona

ix



PREFACE

When the idea of an Encyclopedia of Computer Science was first proposed to me almost five
years ago, I embraced it eagerly. I believed, then, and believe even more strongly now, that com-
puter science has come sufficiently of age as a discipline that it is appropriate and necessary to pro-
duce—in breadth and in depth—a snapshot of it (for, after all, a snapshot is what an encyclopedia
is). Equally important is a belief that such a snapshot will have value not just for the moment but
for some considerable number of years. The discovery and development of new knowledge and
techniques and the discarding of the old are still rapid in computer science and technology, at least
in relation to other scientific and technical disciplines. But the pace is no longer so breakneck as it
was in the 1950s and 1960s when a computer system became obsolete every two or three years; the
effective and useful life of an encyclopedia of computer science today, like that of a computer
system, should be measured in terms of half-decades or more. Moreover, while parts of any
encyclopedia become obsolete after a time, this one contains a major proportion of material which
will continue to be of reference value for many years to come.

Five years ago the scope of, as well as the need for, this encyclopedia seemed sufficiently clear
that I believed this volume could be efficiently and expeditiously developed. How naive I was!
Despite a long and relatively broad association with book publishing, I underestimated the scienti-
fic, administrative, and production complexities of a project as large as this one. But, if the result
has taken longer to achieve than I anticipated, I do not regret the effort. Editing an encyclopedia
like this one is an education itself in one’s own discipline. And I value considerably the contacts
with the members of the Editorial Board, all eminent computer scientists whose advice has much
improved the quality of this volume, and with the over 200 authors of articles, all of whom I love,
even the most recalcitrant and prima donnaish of them!

Anthony Ralston

February, 1976

Note

The Editor and Publisher would appreciate an indication from readers of how future editions
of this Encyclopedia could be improved. What additional subjects need to be covered? Which
articles need improvement? Any such comments or notification of errors found should be sent to
Petrocelli/Charter, 641 Lexington Avenue, New York, New York 10022.
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EDITORS FOREWORD

An encyclopedia has one main purpose—to be a reference work for the layman or the non-
specialist who needs elaboration of a subject in which he is not expert. The implication of ‘‘basic’’
is that an encyclopedia, while it should attempt to be comprehensive in breadth of coverage, cannot
be comprehensive in the deprh with which it treats most topics. An encyclopedia should, however
(and this one does), direct the reader to information at the next level of depth through cross-
references to other articles and bibliographic references.

What constitutes breadth of coverage is always a difficult question and especially so for com-
puter science. As a new discipline that has evolved over the past three decades, and which is still
changing rather rapidly, its boundaries are blurred. This is complicated further because there is no
general agreement among computer scientists or technologists about whether certain areas are or
are not part of computer science.

The choice of specific subject matter for this encyclopedia has been necessarily a personal one
by the Editor, modulated by the Assistant Editor, the Editorial Board, and by the practical
problems of finding authors to write particular articles. My hope is that, while inevitably there
will be quibbles about the inclusion of certain topics, little or nothing of major importance has been
omitted.

An encyclopedia is nof a handbook, which is normally intended only for practitioners in the
subject area or for professional users of the subject area knowledge. Neither is it a dictionary nor a
glossary.

Articles in this encyclopedia normally contain definitions of the article titles, but even the
shortest articles also contain explanatory information to broaden and deepen the reader’s under-
standing. Long articles contain historical and survey information in order in integrate the subject
matter and put it into perspective. Overall, it is a basic reference to computer science as well as a
broad picture of the discipline, its history, and its directions.

Organization

The organization of this volume is on an alphabetic basis according to the first word of each
article title. Titles have been chosen in such a way that the first word is the one most likely to be
selected by the reader searching for a given topic. In addition, main cross-references have been
provided when more than one word in a title might reasonably be referenced. These cross-references
are also used to refer to important subjects that are included in longer, more general articles rather
than as separate articles.

Three additional aids to the reader have been provided. The first is the CROSS-REFERENCES at
the beginning of each article, which list titles of other articles and names of terms used which may
be unfamiliar to the reader.

The APPENDIXES at the back of the book constitute the second aid. These include lists of
abbreviations, acronyms, special notation and terminology, as well as some useful numerical
tables.

The third aid is the INDEX. In a dictionary or glossary, all terms appear as entries, but in an
encyclopedia only the most important terms are used as article titles or even main cross-references.
Without an Index the location of much important information would be left to the ingenuity of the
reader. In fact, the Index contains a// terms that should appear in a dictionary of computer science.
In addition, it contains entries that would not normally appear in a dictionary, such as references to
subcategories. The encyclopedia user who searches among the article titles unsuccessfully will find



EDITOR’S FOREWORD

the Index invaluable in locating specific information. In addition, the Index will often provide
pointers to unfamiliar terms.

Using the Encyclopedia

Even a rapidly developing discipline such as computer science exhibits some coherent internal
structure. We have been guided in the development of this encyclopedia by our perception of this
structure. Five articles cover broad disciplinary subject matter:

Computer Science
Data Processing
Information Science
Information Processing
Symbol Manipulation

The remaining articles may be grouped under ten headings:

I. Software
II. Hardware
III. Computer Systems
IV. Basic Terminology
V. Theory
VI. Mathematics for Computer Science
VII. Applications
VIII. Management, Societal, Economic, and Legal Aspects
IX. Professional and Educational Aspects
X. History

To aid the user in grasping the overall taxonomy of computer science, a CLASSIFICATION OF
ARTICLES precedes the main body of the Encyclopedia. It includes a// article titles, except those five
designated above as broad disciplinary subject matter, as well as some additional headings. All
headings that are not article titles are preceded by an asterisk (*). The CLASSIFICATION OF ARTICLES
will enable most readers who wish to concentrate on a particular area of computer science to find a
list of relevant articles. In addition, the following lists provide useful groupings of articles not
adequately reflected in the CLASSIFICATION.

1. Basic Disciplinary Areas of Computer Science. As an academic discipline, computer science
is well established and its basic content is fairly clear. The article ‘‘Education in Computing
Science’” overviews the subject matter of the curricula at the graduate and undergraduate levels.
Topics considered to be major subdisciplines of computer science and (or) which form the subject
matter of one or more college courses are listed below. As in the CLASSIFICATION OF ARTICLES,
italicized titles are for grouping purposes only and do not refer to actual articles.

(a) Software and Programming-Related: Programming Languages; Language Processors;
Operating Systems; Machine and Assembly Language Programming; Procedure-Oriented Lan-
guages; Data Structures; Files; Programming Linguistics; Structured Programming.

(b) Hardware-Related: Computer Architecture; Computer Circuitry; Logic Design; Micro-
programming.

(c) Computer Systems: Computer Networks; Information Systems; Management Information
Systems; Time Sharing.

Xiv



EDITOR’S FOREWORD

(d) Theory: Algorithms, Analysis of; Algorithms, Theory of; Computational Complexity;
Formal Languages.

(e) Mathematics of Computer Science: Automata Theory; Numerical Analysis; Sequential
Machines.

(f) Applications: Artificial Intelligence; Computer-Assisted Learning and Teaching; Computer
Graphics; Image and Picture Processing; Information Retrieval; Pattern Recognition; Simulation.

2. Scientific Computing and Applications. The following categeries contain major articles
relating specifically to the use of computers in science and technology, and to articles on applica-
tions in science and technology.

(a) Software and Programming-Related: Algebraic Manipulation Languages; Mathematical
Software; Problem-Oriented Languages; Simulation: Languages.

(b) Applications: Computer-Aided Design; Computer Graphics; Control Applications;
Engineering Applications; Image and Picture Processing; Medical Applications; Pattern Recogni-
tion; Scientific Applications; Simulation: Principles; Speech Recognition; Text-Editing Systems.

This list is not exhaustive, since other articles also contain topics relevant to scientific-technical
applications. Conversely, most of the articles listed above contain material applicable to other
areas.

3. Administrative and Business Data Processing: The following major articles are related
specifically to the use of computers for administration and business and to articles on applications

in these areas.
(a) Software and Programming-Related: Access Methods; Data Base and Data Base Manage-

ment; Data Security; Decision Table Languages; Files; Nonprocedural Languages; Software

Packages.

(b) Applications: Administrative-Business Applications; Credit Applications; Information
Systems; Management Information Systems; Planning Applications; Sorting.

Important aspects of these articles are relevant beyond administrative and business data

processing.

The foregoing lists and the Classification of Articles that follows have been especially designed
to guide curriculum development, to satisfy the requirements of the computer specialist
outside his/her areas of expertise, to direct the readings of lay persons who may wish to become
familiar with particular aspects of computer science, or to guide readers in following a self-study
regime.

It would be pretentious to claim that the Encyclopedia will be ‘‘all things to all people,”’ but I
am confident that it will fill a much-needed basic reference in the field of computer science.

ANTHONY RALSTON
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CLASSIFICATION OF ARTICLES

(Note: This classification list includes all article titles except the five designated as broad
disciplinary subjects: All headings that are not article titles are preceded by an asterisk.)

I SOFTWARE

PROGRAMMING LANGUAGES
Algebraic Manipulation Languages
Associative Languages
Authoring Languages and Systems
Command and Job Control Languages
Decision Tables: Languages
List-Processing Languages
Garbage Collection
Macrolanguages
Nonprocedural Languages
Problem-Oriented Languages
Procedure-Oriented Languages: Survey of
Algol 68
Extensible Language
Pascal
Simulation: Languages
String Processing Languages

*SYSTEMS SOFTWARE

Assemblers

Input-Output Control Systems

Interpreter

Language Processors
Arithmetic Scan
Binding Time
Compatibility
Compile and Run Time
Compiler, Incremental
Compiler, Syntax-Directed
Load-and-Go Compiler
Reentrant Program
Side Effect

Macroinstruction

Operating Systems
Bootstrap
Buffer
Deadlock
Linkage Editor
Loader
Nucleus
Overhead

xvii



CLASSIFICATION OF ARTICLES

Semaphore
Spooling
Supervisor Call
System Generation
Working Set
Software Packages
Utility Program

*PROGRAMMING
Machine and Assembly Language Programming
Breakpoint
Dump
Loop
Patch
Systems Programming
Procedure-Oriented Languages: Programming
Applications Programming
Backtracking
Character Set
Checkpoint and Restart
Concatenation
Controlled Variable
Coroutine
Dangling ELSE
Delimiter
Object Program
Overlay
Source Program
Structured Programming
Modular Programming

*PROGRAM AND DATA STRUCTURES
Block Structure
Constants
Data Structures
Data Type
FIFO-LIFO
Pointer
Ring
Stack
Tree
Data Structures, Set Concepts for
Files
Binary Search
Catalog
Collating Sequence
Data Set
Hashing
Key
Open and Close a File
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Record

Update
Procedure

Argument

Global and Local Variables

Procedure, Pure
Statements

Declarative Statement

Executable Statement
Subprograms, Calling

PROGRAMMING LINGUISTICS
Grammar, Generative
Grammar, Reductive
Parsing
Precedence
Production
Syntax, Semantics, and Pragmatics

SOFTWARE ENGINEERING
Portability
Software Flexibility
Software Maintenance

*LIBRARIES
Mathematical Software
Program Libraries

I *HARDWARE

* COMPUTERS
Analog Computers
Differential Analyzer
Digital Computers: General Principles
Calculators, Desk
Calculators, Electronic
von Neumann Machine
Hybrid Computers
Minicomputers
Microcomputer
Special-Purpose Computers
Data Acquisition Computer
Supercomputers

*MEMORY AND PERIPHERALS
Addressing
Address Modification
Computers, Multiple Address
Indirect Address

Xix
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XX

Channel
Communication Control Unit
Data Preparation Devices
IBM Card
Ninety-Column Card
Digital-to-Analog Converters
Input-Output Devices
Card Reading and Punching Techniques
Hard Copy
Keyboard Standards
Machine-Readable Form
Paper Tape
Printing Techniques
Memory: Main
Associative Memory
Base Register
Cache Memory
Contention
Cycle Stealing
Cycle Time
Interleave
Interlock
Lockout
Memory Protection
Ports, Memory
Thrashing
Ultrasonic Memory
Williams’ Tube Memory
Memory: Auxiliary
Access Time
Block and Blocking
Cyclic Redundancy Check
Cylinder
Direct Access
Latency
Logical and Physical Units
Original Equipment Manufacturer (OEM)
Parity
Scratch File
Tape Label
Multiplexing
Optical Character Readers
Optical Mark Readers
Storage Allocation
Storage Hierarchy
Storage Organization
Word Length, Variable
Terminals
Audio Response Terminal
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Intelligent Terminal
Point-of-Sale Terminal

CENTRAL PROCESSING UNIT (CPU)
Arithmetic-Logic Unit
Adder
General Register
Index Register
Register
Computer Circuitry
Integrated Circuitry
Interrupt
Program Status Words and State Vectors
Logic Design
Machine Instruction Set
Decrement
Input-Output Instructions
Operand
Operation Code
Privileged Instruction
Shifting
Main Frame
Program Counter

PERFORMANCE OF COMPUTERS
Benchmark
Grosch’s Law
Hardware Monitor
Maintenance of Computers
Reliability and Fault Tolerance

Redundancy

Throughput
Turnaround Time

COMPUTER ARCHITECTURE
PMS Notation

III. COMPUTER SYSTEMS

COMPUTER NETWORKS
ARPA Network
Interface Message Processor (IMP)
Communications and Computers
Computer Utility
Data Communications
Acoustic Coupler
Bandwidth
Baud
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Conditioning

Data Communication Networks

Handshaking

Modem

Noise

Packet Switching
Networks for Instruction
Teleprocessing Systems

Front End

PROCESSING MODES
Multiprogramming
Multiprocessing
Open and Closed Shop
Parallel Processing
Remote Job Entry (RJE)

TIME SHARING
Scheduling Algorithm
Swapping
Time Slice

COMPUTER, USING A
Computing Center
Debugging

Trace
Trap
Diagnostics

*STORAGE MANAGEMENT
Access Methods
Data Base and Data Base Management
Data Security
Storage Management Structures
Virtual Memory
Volume

*SYSTEM MANAGEMENT
Computer Accounting and Resource Control
Performance Measurement and Evaluation

MICROPROGRAMMING
Control Point
Emulation
Host System
Local Store
Read-Only Store
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IV *BASIC TERMINOLOGY

A

*PROGRAMMING-RELATED

Algorithm
Markov Algorithm
Parallel Algorithm
Flowchart
Block Diagram
Flow Diagram
System Chart
Heuristics
Identifier
Iteration
Job
Label
Lists and List Processing
String
Masking
Program
Subroutine
Recursion
Stored Program Concept
Task

*GENERAL

*THEORY

Automation
Cybernetics
Errors

Errors, Absolute and Relative

*Jargon

Bug

Fix

GIGO

Glitch

Kludge

Ping-Pong
Models

Algorithms, Analysis of

Algorithms, Theory of

Computability

Computational Complexity

Decidability

Formal Languages
Backus-Naur Form
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