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The Case of the
Tax-Perplexed
Professor

tis the eve of April 15th. As
midnight strikes, Professor Gregg
G. Burnett is poring over a pile of
papers. “laxes, taxes, taxes,” he
groans. “Why do I have to pay all
this money in taxes? How does
everyone else manage? And still
put a little extra aside for retive-
ment?”’ Gregg sighs. “It’sall a
mystery to me.”

Taking the sting out of taxes
needn’t be a mystery. There is a
simple solution. Supplemental
Retirement Annuities from
TIAA-CREF. Or, very simply,
SRAs. The flexible tax-deferred
annuity plan that can reduce
your federal taxes and increase
your personal retirement savings
without shrinking your take-
home pay.

Contributions to SRAs are
conveniently made through your
institution’s payroll system before
that money shows up as taxable
income. So you don’t pay taxes
on it. Or on the interest and
dividends it earns. You only pay
ordinary income taxes when you
receive your income benefits or
withdraw cash from your SRAs.

Best of all, you don’t have to
wait until retirement to take
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your money out. So if you want
to use part of your money before
you retire—to build or buy your
retirement house or send your
children to college, you can.
Without paying any federal
penalty tax.

You can also begin receiving
your income benefits at any
age—again, without a federal
penalty tax. And you can choose
from a number of lifetime income
options for you and your spouse.

This flexibility plus TIAA’s
current effective annual interest
rate of 11.50%* and CREF’s
broadly diversified common
stock portfolio make SRAs more
attractive than many other tax-
deferred accounts. And with
assets of over $30 billion and 65
years of experience in retire-
ment plan investing for people in
education, TIAA-CREF helps
provide financial security in
these uncertain times.

So if you feel overtaxed like
our perplexed professor, investi-
gate the advantages of Supple-
mental Retirement Annuities.
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SRAs—Simple. Reliable.
Accessible. Tax-deferred
annuities. From TIAA-CREF.

*Effective March 1, 1984 through February 28,
1985 for funds credited January 1, 1982 or later.
This interest rate is not guaranteed after
February 28, 1985. A 1.5% expense charge is
deducted from SRA premiums. If you would
like to know more about SRAs, simply mail the
coupon below or write TIAA-CREF, 730 Third
Avenue, New York, NY 10017.

TIAA-CREF
730 Third Avenue
New York, NY 10017
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Microscopic image of a fully hydrated
and live human platelet obtained by x-
rays. A freshly prepared platelet sus-
pension was exposed to a flash x-ray
source of high intensity which pro-
duced a bas-relief impression on a pho-
ton-sensitive resist. The latter was ex-
amined by scanning electron microsco-
py. The live platelet was in a state of
activation. Intracellular organelles are
seen here contracted in one core of
photon-dense material from which
pseudopods originate. See page 63.
[Photo digitizing by A. Appel and A.
Stein, IBM, Yorktown Heights, New
York 10598; image produced with Max-
well Laboratories Low Energy X-ray

Illumination Source, San Diego, Cali-
farnia Q719221
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FEBRUARY 3-6
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The Wistar Institute The Wistar Institute Washington University
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The Annual Congress for Hybridoma Research, now in its fourth year, is recognized as the premier symposium on the
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WORKSHOP VI - TO BE ANNOUNCED

Poster sessions: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH
Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up
until the time of the meeting; however, only those accepted by Dec. 15 will be published in the journal,
Hybridoma. Contact Dr. Zenon Steplewski (215) 898-3924.
Organized by Scherago Associates, Inc., in conjunction with
Mary Ann Liebert, Inc.
REGISTRATION FEES:
$400 On-site registration — includes a one year subscription cr renewal to the journal, Hybridoma.
$350 ADVANCE REGISTRATION — (Received by Dec. 1) — Includes a one year subscription or renewal to the
journal, Hybridoma.
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8-10 registrations received together from same organization $200 each. Includes 4 journal subscriptions only.
Larger group rates available upon request.
Cancellations must be received in writing by Jan. 9, 1985.

Attendance will be limited. Make checks payable to: Scherago Assoc., Inc., DNA/HYBRIDOMA

O Please reserve space(s): RegistratonFeeof § enclosed.
[0 Please send abstract form.

Name

Dept.

Organization
Street
City State Zip

Telephone: ()

Return to: Hybridoma; c/o Scherago Associates, Inc.
1515 Broadway, New York, NY 10036  (212) 730-1050
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In UNDERSTANDING RELATIVITY, author Goldberg goes beyond one
of the best non-technical explanations of Einstein’s theory and its
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CHEMICAL THERMODYNA-
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vey of classical thermodynamics,
applications of the third law of
thermodynamics, and important
findings in statistical thermody-
namics. QU CHEMISTRY
includesa historical overview of
quantum mechanics and devel-
ops such topics as solvable three-
dimensional problems, and
state-of-the-art applications to
molecular spectroscopy. GENE-
SIS ON PLANET EARTH leads us
from the cosmic explosions that
set the universe in motion to the
delicate balance of conditions
needed tostartlife.
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Publishers’ Price: $101.80.
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mathematical information, ranging
from algebra to mathematical
modeling

¢ an emphasis on techniques, most
based on the interpretations and
experiences of eminent applied
mathematicians

¢ hundreds of illustrations and
worked-out examples—taken from
diverse scientific and engineering
disciplines—that enhance the dis-
cussions of methods.
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Roger

Subject: IBM Technology .

I've been reviewing some of our past and present technological
achievements, and it occurred to me that the scientific,

engineering,
about them.
Thanks.

Vacuum tube digital
multiplier

IBM 603/604 calculators

Selective Sequence Electronic
Calculator (SSEC)

Tape drive vacuum column

Naval Ordnance Research
Calculator (NORC)

Input/output channel

IBM 608 transistor calculator
FORTRAN

RAMAC and disks

First automated transistor
production

Chain and train printers
Input/Ouﬁgut Control System
(I0CS) '

STRETCH computer
ngelectric" typewriter

SABRE airline reservation
system

Removable disk pack

Virtual machine concept
Hypertape

System/360 compatible family

mww%m

"o

and academic communities might like to know more
Will you select a topic from the following list?

Operating System/360
S01id Logic Technology

System/360 Model 67/Time-
Sharing System

One-transistor memory cell
Cache memory
Relational data base

First all-monolithic main
memory

Thin-film recording head
Floppy disk

Tape group code recording
Systems Network Architecture
Federal cryptographic standard

Laser/electrophotographic
printer

First 64K-bit chip mass
production

First E-beam direct-write
chip production

Thermal Conduction Module
288K-bit memory chip
Robotic control language

asterslice” and the Engineering
Design System

=
it

o




Figure 1: The logic module
used in large IBM computers
(cutaway below) is part of
the industry’s densest circuit
packaging. The electronic
chips mounted in each
module (right ) were macde
through IBM's Engineering
Design System and

the masterslice concept :
customize where necessary,

standardize where possible.

Figure 2: This simplified side
viﬁo ofa Ifogw :llzll shows( three
yers of metallization (along

with three layers of insulating
silicon dioxide) that are put on
top of the masterslice to ﬁ:'oduce

a semicustom chip. The

metallization process enables

designers to customize chips for a

specific job. And a st
“base” —the masterslice —allows
quicker turnaround times and
lower manufacturing costs.

As computer applications continue to
expand, designers of large computers are faced
with many challenges. One of the biggest of these
is designing semiconductor chips: not only do
engineers have to design chips to contain the
desired function, but they must also integrate the
chips into the rest of the system and accomplish
this quickly and inexpensively.

For nearly two decades, IBM designers
have been leaders in this field, pioneering the
technologies of chip customization, automated
design, and automated manufacturing. In the
mid-1960s, IBM researchers began developing a
chip customization technology — known as gate
array or masterslice —as well as a totally
integrated set of design automation tools called
the Engineering Design System.

The first masterslice chip came off IBM
production lines in 1967 and was part of the
System/3 announced in 1969. Growing
increasingly important as an element in IBM
computers, masterslice became the basis for the
logic in the System/38 in 1978. This marked the
first major impact of masterslice technology on
computer architecture, making masterslice a
driving force in semicustom, large-scale
integration of chips in the computer industry.

In masterslice, a predefined pattern of
circuit elements is fabricated in an area of a
silicon chip called a cell. The pattern is then
repeated so that almost the entire chip is covered
with identical cells. In this manner; many chips




may be produced with identical arrays of
identical cells.

Customization takes place in “metalliza-
tion™—the adding of alternate layers of insulators
and metal wiring interconnections over the ‘
masterslice pattern of the circuit elements. This
gives chip designers the freedom to make
hundreds of variations in their design and still
maintain the economic standardization of parts.

Masterslice technology has grown into
an important process for implementing logic in
IBM products. It is the basis of the 1,200 logic
chips that make up the 500 different logic
configurations of the central processing unit of
IBM’s largest computers, the 308X family.

IBM’s Engineering Design System (now a
full family of integrated design tools) has a data
base that contains a complete description of each
chip and its relation to the rest of the system,
from the physical properties of individual devices
to the requirements of the entire logic system of
the computer. Thus, this design system enables

() '

Logic

——-’
ll‘ Design

System

Designer

Logic
Entry

¥
3

v

Design
Verification

Test Data
Generation

Digital
Build and
Test Data

Data
Base

Technology
Design

\
Prgsical Design
« Chips

« Modules
+ Cards
+ Boards

Technology
Parameters

Release
Interface
Tape

\I\l\

EDIDIEEEI

Manufacturing

Figure 3: With IBM's Engineering Design System, machine
designers use terminals to input logic functions for a chip and
establish a data base. Through simulation, the system
provides logic verification and performs logic delay checking.
Test patterns are then automatically generated for each

In the meantime, physical design of the chip is done wit
computer programs that perform the following tasks: circuit
placement, 1/0 assignment, wiring, and checking. All physical
design information is then transformed into shapes, patterns,
and precise locations of interconnections and circuit elements
required for manufacturing.

Masterslice and
the Engineering
Design System

Figure 4: Shown hereisa
display screen from the
Interactive Graphic
System (IGS), one of the
many Engineering Design
stem tools developed by
IBM to speed :l:'i’zzlp
development
implementation. IGS isa
powerful shape
manipulation tool used to
design new masterslices.

the needs of a large system to be reflected in the
design of its smallest components.

The thousands of individual software
modules of the Engineering Design System can
be used to take a chip from initial design,
through simulation and testing, to manufacture.
Linking such a wide range of functions through
common interfaces to form a total system is a
feat unmatched in the industry. A designer using
this system can take a chip from the start of the
physical design stage to the manufacturing line
in about six days.

Many engineers, scientists, and pro-
grammers throughout IBM contributed to the
development of masterslice and the Engineering
Design System. Their contributions are only
part of IBM’s continuing commitment to research,
development, and engineering.



Major New References...
From Wiley-Interscience

GLOSSARY FOR HORTICULTURAL CROPS
James Soule )
A comprehensive glossary of terms used in horticulture and
related plant sciences, organized, cross-referenced, and in-
dexed for maximum ease of use. Useful beyond just defining
terms, it covers fruits, vegetables, and ornamentals.
approx. 755 pp. (1-88499-5) April 1985

ECOLOGY, IMPACT ASSESSMENT, AND

ENVIRONMENTAL PLANNING

Walter E. Westman

The first integrated text on applied ecology, ecological impact

assessment and environmental planning written by a biological

ecologist with extensive experience in planning and geogra-

phy. Ecology critically reviews current methods of assessment

and provides the conceptual and methodological basis for ad-

vancing the field.

624 pp. (1-89621-7) 1984 Cloth $65.00
(1-80895-4) 1984 Paper $34.95

In Press

A NEW ENGLISH-CHINESE

DICTIONARY (2nd Rev. Edition)

Edited by Zheng YiLi, etal.

This new edition is the largest English-Chinese dictionary yet

published. Over 120,000 entries on 1,613 pages. Clear, precise

definitions and explanations in standard modern Chinese,

thousands of idioms, phrases and examples, thousands of bi-

ographical and geographical names, plus usage notes showing

how each word can be used correctly and effectively.

1613 pp. (1-80896-2) Feb. 1985 Cloth $59.95
(1-80897-0) May 1985 Paper $34.95

MARINE AQUARIUM KEEPING

The Science, Animals, and Art

Stephen Spotte

A lucid, straightforward description of some commonly kept
marine creatures and how to exhibit them attractively. The au-
thor, well-known as a marine biologist, offers accurate data on
biological, mechanical, and chemical filtration techniques and
explains how to keep the animals healthy. Includes superb
photographs and lavish drawings.

71pp.  (1-81759-7) 1973 Cloth $19.50
(1-82591-3)  March1985  Paper $12.95
KNOWING AND MAKING WINE

Emile Peynaud

This work by a world-renowned authority deals with all
aspects—both practical and theoretical—of wine science. Pro-
vides a complete survey of wine-making techniques and wine
appreciation. Examines latest scientific developments and
their everyday applications. Uses simple terms without compli-
cated chemical formulas. Coverage includes maturation of the
grape; fermentation and vinification; storage; treatment in fin-
ing and stabilization; and three different categories for the

apprentice wine-taster.
391 pp. (1-88149-X) Nov. 1984 $34.95

Order through your bookstore or write to Nat Bodian,
Dept 5-1853

TO ORDER FOR 15-DAY FREE EXAM
CALL TOLL FREE 1 800 526-5368

In New Jersey, call collect (201) 342-6707 Order Code #5-1853
|

WILEY-INTERSCIENCE
adivision of John Wiley & Sons, Inc.
605 Third Avenue, New York, NY. 10158

In Canada: 22 Worcester Road, Rexdale, Ontario MOW 11
Prices subject to change and higher in Canada.

12

092-5-1853

BASIC BIOCHEMICAL METHODS

Renee Alexander, Joan M. Griffiths & Maria L. Wilkinson

An up-to-date laboratory manual introducing the theoretical
aspects of recently developed major biochemical techniques,
including Bradford protein-dye binding assay and recombinant
DNA methodology. Experiments, organized into models, guide
the reader from basic standard procedures to some of the
most sophisticated methods currently in use.

256 pp. (1-88027-2) 1984 $24.95

LITHIUM

Current Applications in Science, Medicine, and Technology
Edited by Ricardo O. Bach

A state-of-the-art presentation of the most important scientific,
technological, and medical aspects in the field of lithium chem-
istry. Highlights important applications in hydrometallurgy,
electrochemistry, metals and alloys, organalithium chemistry,
and lithium in medicine.

approx. 336 pp. (1-80073-2) Feb. 1985 $80.00

CELESTIAL MECHANICS

A Computational Guide for the Practitioner

Laurence G. Taff ‘

Treats Newtonian gravitation—how it manifests itself, how to

calculate its effects on a variety of objects, and how to utilize

passive or active optical or radar data to predict the future lo-
cations and velocities of such objects.

approx. 500 pp. (1-89316-1) March 1985 $5295

POLYMERS—THE ORIGINS AND GROWTH

OF A SCIENCE

Herbert Morawetz

Polytechnic Institute of New York

A stimulating introduction to the field of polymer science, not
only for the working polymer scientist, but also for chemists

specializing in areas other than polymers. Also of interest to

those interested in the history of science. The instructive work
contains much previously unpublished material.

approx. 400 pp. (1-89638-1) March 1985 In Press

BLACK CARBON IN THE ENVIRONMENT

Properties, Distribution and Health Effects

Edward D. Goldberg

A highly readable introduction to the properties of black carbon
and its behavior and effect on the physical and biological envi-
ronments. Includes discussions of what black carbons are,
how they are formed, and geological evidence of recent and
prehistoric levels of black carbon in the environment.

approx. 150 pp. (1-81979-4) April 1985 In Press

Now available

KIRK-OTHMER CONCISE ENCYCLOPEDIA OF
CHEMICAL TECHNOLOGY

An authoritative one-volume abridgement of the 26-Vol.
($4,550) Third Edition. Every one of the 1100 articles has been
condensed from the original and reviewed by the author or
other experts for accuracy. Over one and one-half million
words in alarge 82" x 11” two-column format. Includes over
2,500 figures, tables, and illustrations from the new 3rd edition.

1300 pp. (1-86977-5) . . ...t January 1985
Introductoryprice............. ... .. ool 99.95
Price after June 30,1985 . . .......................... $12995

REGULATION AND DEVELOPMENT OF

MEMBRANE TRANSPORT PROCESSES

Edited by James S. Graves

A state-of-the-art presentation of the types of regulation and de-
velopment by which ions and molecules are transported across
the cell membrane. Includes regulation via genetic expression and
synthesis of protein, insertion and removal of membrane vesicles,
and in situ modification of the transport system. Vol. 39 in Society
of General Physiologists Series.

288pp.  (1-81038X)  Jan.1985  $3995
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tion and discussion of important issues related to the
advancement of science, including the presentation of
minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Scien-
ce—including editorials, news and comment, and book
reviews—are signed and reflect the individual views of
the authors and not official points of view adopted by the
AAAS or the institutions with which the authors are
affiliated.
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Philip Hauge Abelson

In 1962 Philip Abelson assumed the editorship of Science. The publica-
tion at that time had a circulation of 75,000. The News and Comment
section was two pages, and the Reports section eight pages, with four items.
From that beginning, Science has expanded to a current circulation of
155,000, a News and Comment and Research News section of 14 pages,
individual science reports of 30 pages, and lead articles that span the entire
range of scientific disciplines. It has the widest circulation of any scientific
journal that publishes articles on original research, science policy, and
news. Special issues on such diverse subjects as landings on the moon,
neurobiology, and computers have become scientific and educational
landmarks.

Success in any complex undertaking cannot be dissected like a frog nor
simulated by a computer. Its most prominent features catch the light and
seem obvious. The subtleties are hidden in the shadows, yet they are the
matrix that converts the good into the excellent. In Phil Abelson, the well-
lighted features are the development of an organizational structure that has
turned out a weekly magazine containing both high scholarship and interest-
ing journalism, a willingness to take controversial positions and stand up to
the criticism that they generate, and the decision to maintain a magazine
devoted to all of science.

The subtleties of his leadership are more difficult to perceive, but one
component is his enthusiasm for the discoveries of science. A significant
new finding makes his eyes glisten. The narrator finds that she or he is
bombarded with probing questions of both a good journalist and an
indefatigable scientist. Phil Abelson’s own research interests, which cover
the disciplines of chemistry, microbiology, geophysics, and nuclear chemis-
try, explain why the magazine, under his leadership, continually probed the
entire fabric of science—physical and social, academic and industrial,
political and ivory tower.

There is a second quality, illustrated by a theoretical scientist who was
asked by an irate colleague, ‘‘Don’t you have any common sense?’’ The
theoretician replied, ‘‘Common sense is a rare gift of God. I have only a
technical education.”’ Phil Abelson has that rare gift to discern the signifi-
cant from the trivial, to ensure financial success while avoiding decisions
that would compromise the integrity of the magazine, to discriminate
between the major shifts and the ephemeral fashions of science. He has
harmonized in the same magazine two potentially discordant goals, journal-
ism and scholarship, so that the magazine has never succumbed to the
meretriciousness of sensational journalism nor the desiccation of overspe-
cialized scholarship.

Fortunately for his successor, Phil Abelson is not retiring but is moving to
a position of consultant for the AAAS, which will involve continuing
association with Science and assuming special projects for some major
foundations and scholarly societies. Although he has received many
awards, of which the Mellon Institute Award of the Carnegie-Mellon
University and the Kalinga Prize of Unesco are indicative, he seeks new
frontiers as always and is not content with well-earned relaxation and the
enjoyment of his impressive past triumphs. I have exploited his love of
science and disdain for protocol by persuading him to serve as Deputy
Editor for Engineering and Applied Sciences, a situation that will allow me
to draw on his general wisdom and allow Science to be kept up to date in
important areas such as agriculture, materials, computers, and energy.

There are many prominent statues to generals in Washington, apparently
only two to scientists, and none that I know of to an editor. Phil Abelson has
a living monument, an edifice that provides fast-moving journalism for
today and tomorrow and scholarly science for the ages. Scientists through-
out the world are and will remain indebted to him for his contribution to
science and to a better world.—DANIEL E. KOSHLAND, JR.
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