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COMPUTER SOFTWARE, by Alan Kay
Presenting an issue on the concepts and techniques that give form to the programmable machine.

DATA STRUCTURES AND ALGORITHMS, by Niklaus Wirth
They are the essential elements of a computer program and the key to verifying its correctness.

PROGRAMMING LANGUAGES, by Lawrence G. Tesler
A language transforms a computer into a “virtual machine” with features determined by software.

OPERATING SYSTEMS, by Peter J. Denning and Robert L. Brown
They span layers of complexity from keyboard commands to the details of electronic switching.

COMPUTER SOFTWARE FOR WORKING WITH LANGUAGE, by Terry Winograd
Programs readily manipulate linguistic symbols, but understanding is hampered by ambiguity.

COMPUTER SOFTWARE FOR GRAPHICS, by Andries van Dam

Interactive graphics is rapidly becoming the standard medium of communication with computers.

COMPUTER SOFTWARE FOR INFORMATION MANAGEMENT, by Michael Lesk
Stored data are of use only if information can be retrieved quickly in an understandable form.

COMPUTER SOFTWARE FOR PROCESS CONTROL, by Alfred Z. Spector

A process-control program cannot set its own pace but must respond to events in the real world,

COMPUTER SOFTWARE IN SCIENCE AND MATHEMATICS, by Stephen Wolfram
Simulation programs offer a new way to study natural phenomena and mathematical concepts.

COMPUTER SOFTWARE FOR INTELLIGENT SYSTEMS, by Douglas B. Lenat

Intelligence in problem solving is primarily a matter of constraining the search for solutions.
DEPARTMENTS

LETTERS

50 AND 100 YEARS AGO
THE AUTHORS

COMPUTER RECREATIONS
BOOKS

SCIENCE AND THE CITIZEN
THE AMATEUR SCIENTIST
BIBLIOGRAPHY

Gerard Piel (Publisher), Dennis Flanagan (Editor), Brian P. Hayes (Associate Editor), Philip Morrison (Book Editor),
Tim Appenzeller, John M. Benditt, Peter G. Brown, Ari W. Epstein, Michael Feirtag, Robert Kunzig,
Jonathan B. Piel, James T. Rogers, Armand Schwab, Jr., Joseph Wisnovsky

Samuel L. Howard (Art Director), Steven R. Black (Assistant Art Director), 1lil Arbel, Edward Bell

Richard Sasso (Production Manager), Carol Eisler and Leo J. Petruzzi (Assistants to the Production Manager),
Carol Hansen (Electronic Composition Manager), Carol Albert, Karen Friedman, Karen O'Connor. Julio E.
Xavier

Sally Porter Jenks (Copy Chief), Debra Q. Bennett, Mary Knight, Dorothy R. Patterson

George S. Conn

C. John Kirby

William H. Yokel

Arlene Wright

SCIENTIFIC AMERICAN (ISSN 0036-8733), PUBLISHED MONTHLY BY SCIENTIFIC AMERICAN, INC., 415 MADISON AVENUE, NEW YORK, N.Y. 10017. COPYRIGHT © 1984 BY SCIENTIFIC AMER-
ICAN, INC. ALL RIGHTS RESERVED. PRINTED IN THE U.S.A. NO PART OF THIS ISSUE MAY BE REPRODUCED BY ANY MECHANICAL, PHOTOGRAPHIC OR ELECTRONIC PROCESS,
OR IN THE FORM OF A PHONOGRAPHIC RECORDING, NOR MAY IT BE STORED IN A RETRIEVAL SYSTEM, TRANSMITTED OR OTHERWISE COPIED FOR PUBLIC OR PRIVATE USE WITH-
OUT WRITTEN PERMISSION OF THE PUBLISHER. SECOND-CLASS POSTAGE PAID AT NEW YORK, N.Y., AND AT ADDITIONAL MAILING OFFICES. AUTHORIZED AS SECOND-
CLASS MAIL BY THE POST OFFICE DEPARTMENT, OTTAWA, CANADA, AND FOR PAYMENT OF POSTAGE IN CASH. SUBSCRIPTION RATE: $24 PER YEAR IN THE U.S. AND ITS
POSSESSIONS; $33 PER YEAR IN ALL OTHER COUNTRIES. POSTMASTER: SEND ADDRESS CHANGES TO SCIENTIFIC AMERICAN, 415 MADISON AVENUE, NEW YORK, N.Y. 10017



